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Abstract 
BACKGROUND: Epigenetic event is a biological regulation that influences the expression of various genes involved in 
cancer. DNA methylation is established by DNA methyltransferases, particularly DNAmethyltransferase 3B 
(DNMT3B). It seems to play an oncogenic role in the creation of abnormal methylation during tumorigenesis. The po-
lymorphisms of the DNMT3B gene may influence DNMT3B activity in DNA methylation and increase the susceptibili-
ty to several cancers. These genetic polymorphisms have been studied in several cancers in different populations. 

METHODS: In this study, we performed a case–control study with 125 colorectal cancer patients and 135 cancer-free 
controls to evaluate the association between DNMT3B G39179T polymorphism (rs1569686) in the promoter region and 
the risk of sporadic colorectal cancer. Up to now, few studies have investigated the role of this gene variant in sporadic 
colorectal cancer with no familial history. The genotypes of DNMT3B G39179T polymorphism was analyzed by PCR-
RFLP. 

RESULTS: We found that compared with G allele carriers, statistically the DNMT3B TT genotype (%34) was 
signif cantly associated with increased risk of colorectal cancer (adjusted OR, 3.993, 95% CI, 1.726-9.238, P = 0.001). 
Compared with DNMT3B TT genotype, the GT and GG genotypes had lower risk of developing sporadic colorectal 
cancer (OR = 0.848, 95% CI = 0.436-1.650). 

CONCLUSIONS: Our findings were consistent with that of previously reported case–control studies with colorectal can-
cer. These results suggest that the DNMT3B G39179T polymorphism influences DNMT3B expression, thus contribut-
ing to the genetic susceptibility to colorectal cancer. Further mechanistic studies are needed to unravel the causal mole-
cular mechanisms. 
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olorectal cancer (CRC) is defined as a 
cancer emerging in the colon or rectum 
which can be divided into sporadic, 

familial and hereditary cases.1 In most cases, 
75% of colorectal cancers occur sporadically 
and 25% are associated with family history.2 
The cause of sporadic colorectal cancer in-
cludes different genetic and environmental fac-
tors that interact together to raise the risk of 
this cancer.3 One of the genetic factors is epi-
genetic alteration in the genome. Epigenetic 
process is a reversible or heritable biological 
change in gene expression that takes place 
without an alteration in DNA sequence. The 

events implicated during this process, includes 
DNA methylation and histone modifications.4 
These mechanisms are often deregulated in 
many cancers where they affect expression of 
genes involved in different stages of cancer. 
Opposing to genetic changes, these epigenetic 
modifications are reversible.5 DNA methyla-
tion is catalyzed by DNA methyltransferases, 
including DNMT3A and DNMT3B, which are 
responsible for forming DNA methylation ar-
rangements during some biological processes 
such as gametogenesis and early embryogene-
sis.6 Numerous studies have revealed that 
overexpression of DNMT3B which is involved 
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in de novo methylation, plays a key role in the 
carcinogenesis.7 Similar to the many cancers, 
epigenetic changes also occur in different on-
cogenes and tumor suppressor genes present 
in colorectal cancer.8-11 Several SNPs of 
DNMT3B in numerous studies are shown to be 
effective on the DNMT3B activity in DNA me-
thylation which alter susceptibility to numer-
ous types of tumors.12-15 Most studies work on 
DNMT3B 149C>T (rs2424913) and DNMT3B 
579G>T (rs2424909) in the promoter region to 
investigate their relation with some cancers 
such as lung, breast, colon, and prostate can-
cers.15-17 However, the DNMT3B gene also has 
a single G39179T SNP in the promoter region, 
and this possibly affects the gene function and 
is associated with both high promoter activity 
of DNMT3B and high susceptibility to colorec-
tal cancer.18 In some studies, it is described that 
DNMT3B TT genotype is meaningfully asso-
ciated with this cancer.19-21 Because both 
environmental and genetic factors are involved 
in rise of the sporadic colorectal cancer, it is 
suggested that these two interact with each 
other to contribute to the increases of cancer 
susceptibility in individuals.22-26 In the present 
study, in order to determine whether G39179T 
polymorphism in DNMT3B promoter in Ira-
nian population is significantly linked with 
cancer susceptibility, we evaluated the allele 
frequency of G39179>T. In this work, we also 
explored the relation between some factors 
such as smoking, INSAID use, BMI, and physi-
cal activity with this polymorphism. Therefore, 
studies on genetic mechanisms implicated in 
epigenetic process have become a field of great 
interest in the detection and treatment of can-
cers. 

Methods 
Population study 
The study was conducted on Iranian popula-
tion, including 125 patients with colorectal 
cancer and 135 control subjects without cancer. 
All the cases and controls were selected from 
individuals referred to various hospitals in Is-
fahan, a city located in the central region of 
Iran between 2007 and 2010. We selected the 

patients who were grouped in sporadic colo-
rectal cancer with no familial history. The 
healthy subjects had no history of familial co-
lorectal cancer or other related cancers referred 
for occasional colonoscopy examination during 
the same period of time. All demographic and 
disease related information were recorded for 
further analysis. The study was confirmed by 
the university ethical committee and informed 
written consent was obtained from all patients 
and controls. 
 
DNA extraction  
Peripheral blood samples from each subject 
were drawn in vacuum tubes containing EDTA 
and stored at 4C˚. Genomic DNA was 
extracted from peripheral blood lymphocytes 
by using standard procedures according to the 
manufacturer’s instructions. 
 

DNMT3B genotyping 
The genotyping of the G39179T polymorphism 
was performed by PCR-RFLP. The PCR 
mixture contained 150 ng of genomic DNA 
and 2.5 µL of 10X PCR buffer, 1 U of Taq-
DNA-polymerase, 200 µmol/L of dNTPs and 
400 nmol/L of primer forward 
:5'GGGGGCCTGGAGGTCTCATTAT3' and 
reverse: 5'ACGGATGGGTTGGCAGGC 
TATA3') in total volume of 25 µL. PCR thermal 
cycling was consisted of an initial denaturation 
at 94°C for 10 min, followed by 32 cycles of 
94°C for 50 s, 57°C for 50 s, 72°C for 50 s, and a 
final extension of 72°C for 10 min. 
Subsequently, the 343 bp PCR product was 
digested for 3 h with 5 units of PvuII 
(Fermentas) at 37°C and resolved on 2% agarose 
gel and stained with ethidium bromide for 
visualization under UV light. The wild-type 
homozygous G allele was remained undi-
gested but the homozygous T allele produced 
two bands (241 and 102 bp) and the G/T 
heterozygote produced three bands (Figure 1). 
RFLP bands were visualized under UV light 
with ethidium bromide staining. The 
genotyping by PCR-RFLP assay was further 
confirmed by subjecting around 20% of ran-
domly selected PCR products for sequence 
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analysis. The results of PCR-RFLP genotyping 
and sequencing were 100% concordant. 
 
Statistical analysis 
Statistical analyses were performed using the 
SPSS 16 software package (SPSS company, 
Chicago, IL, USA). The Fisher's exact chi-
square test was first used to compare the fre-
quency distribution of age, gender, smoking 
status and BMI between cases and controls. 
Hardy-Weinberg equilibrium assumption was 
performed to compare the observed and ex-

χpected genotype frequencies using 2 test, to 
evaluate the association between DNMT3B 
G39179T polymorphism and colorectal cancer 
risk. The odds ratio (OR) and 95% confidence 
interval (CI) was calculated using an uncondi-
tional logistic regression model and adjusted 
by age and gender accordingly. P<0.05 was 
considered statistically significant. 

Results 
In our population study, there were no major 
variances in the mean age and gender 
distribution between patients and controls, 
suggesting that the matching found on these 
two variables was sufficient (Table 1). There 
was no proof of a deviation from Hardy-
Weinberg equilibrium among the cases or 
controls. The mean age of the patient and 

control subjects were 58 years (58.38  ± 11.644) 

and 58 years (58.27  ± 10.416), respectively. 
Compared with the controls, the cases had 
lower NSAID use (P value = 0.033) and activity 
(P value = .0.001) but had higher BMI (P value 
= 0.031). There was no significant relation for 
smoking (P value = 0.489, Table 2). 
 However, all these variables were further 
adjusted for any residue confounding effect in 
later multivariate logistic regression analyses. 
The genotype of DNMT3B polymorphism in 

all patients and controls were successfully 
genotyped (Figure 1). The genotyping by PCR-
RFLP assay was completely conKrmed by 
sequence analysis of PCR products. The 
genotype distribution in CRC patients and 
healthy controls was consistent with that 
expected by Hardy-Weinberg equilibrium. The 
frequency of DNMT3B T/T, G/T and G/G 
genotypes in sporadic CRC patients was 34.4% 
, 49.6% and 16%, respectively and the frequen-
cy of T and G alleles was 59.2 % and 48.8%, 
respectively. 
 When the DNMT3B G39179T genotype was 
used as the reference group, the GT genotype 
was not associated with any risk (adjusted OR 
= 0.848, 95%CI 0.436-1.650; P value = 0.375), 
but the TT genotype was associated with 
signiKcantly increased risk for CRC (adjusted 
OR = 3.993, 95% CI = 1.726-9.238; P value = 
0.001). The colorectal cancer risk related to the 
DNMT3B G39179T genotypes are shown in 
Table 3. No differences were found when the 
results were stratified by gender in both pa-
tients and controls (P value = 0.556) with re-
spect to the genotype distribution of DNMT3B 
G39179T in the male (GG = 18.5%, GT = 62.2% 
and TT = 19.3%) and female (GG = 16.8%, GT = 
58.4% and TT = 24.8%). Because of low fre-
quency of homozygous wild-type genotype, 
we combined this genotype with heterozygous 
genotype into one group and compared it with 
the reference group. When compared with the 
reference group, the combined GG and GT ge-
notype in both males and females (male: ad-
justed OR 0.123, 95% CI 0.040-0.382; females: 
adjusted OR 0.323, 95% CI 0.137-0.762) and the 
group under and over 59 years old (under 59: 
adjusted OR 0.142, 95% CI 0.050-0.405; over 59: 
adjusted OR 0.316, 95% CI 0.131-0.759) were 
associated with significant decreased risk of 
sporadic colorectal cancer (Table 4). 

 
Table 1. Characteristics of the study population 

Variables Patients (n = 125) Control (n = 135) P value 
Age 58.38±11.64 58.27±10.416 0.932 
Gender 
Male 
Female 

 
66 
59 

 
69 
66 

 
0.441 
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Table 2. Frequency distributions of selected variables in CRC cases and cancer-free controls 

Variables Cases(n = 125) Controls(n = 135) P value 

BMI (mean ± SD) (kg/m2) 26.403±4.475 25.29±3.78 0.031 
NSAID use 
Regular 
Irregular/none 

 
19 

106 

 
36 
99 

 
0.033 

 
Physical activity 
Few 
Moderate 
High 

 
76 
35 
14 

 
51 
54 
30 

 
0.001 

Smoking 
Ever 
Never 

 
21 

104 

 
18 

117 

 
0.489 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Figure 1. Genotyping of DNMT3BG39179T polymorphism by PCR-RFLP 
Lane L: 50 bp DNA ladder; lane 1: PCR product (undigested); lane 3 Homozygous GG lane 2,4,5,9,10,11 Heterozygous 
GT genotype; lanes 6 to 8: Homozygous TT genotype 
 

Table 3. Allele and genotype frequencies for DNMT3B G39179T polymorphism 

 Colorectal cancer Control   

 n % n % OR1 (%95 CI) P value 
Allele frequency 
G 
T 

 
102 
148 

 
40.8% 
59.2% 

 
123 
147 

 
45.6% 
54.4% 

1.734 (1.225-2.445) 
 

0.002 
 

Genotype frequency       
GG 
GT 
TT 

20 
62 
43 

16% 
49.6% 
34.4% 

26 
95 
14 

19.3% 
70.4% 
10.3% 

0.848 (0.436-1.650) 
 

3.993 (1.726-9.238) 

 
0.001 

1(95% CI), confidence interval 

www.mui.ac.ir

http://www.mui.ac.ir


DNMT3B polymorphism and sporadic colorectal cancer Daraei et al 
 

JRMS/ June 2011; Vol 16, No 6. 811 

Table 4. Stratification analysis of DNMT3B G 39179 T  

genotype frequency of colon cancer and control group 

Odds ratio of GT+GG genotype GT+GG Genotype TT Genotype Variable 
Adjusted Crude Control/Case Control/case 

 
0.123 (0.040-0.382)a 
0.323 (0.137-0.762)b 

 
0.123 (0.040-0.382)a 
0.323 (0.137-0.762)b 

 
65/44 
56/38 

 
4/22 

10/21 

Gender 
male 
female 

 
0.142 (0.050-0.405)a 
0.316 (0.131-0.759)b 

 
0.142 (0.050-0.405)a 
0.316 (0.131-0.759)b 

 
57/42 
64/40 

 
5/22 
9/21 

Age 
<59 
≥59 

a P = 0.0001, b P = 0.007 
 

Discussion 
The most common variations in human DNA 
are single nucleotide polymorphisms that may 
affect susceptibility to specific cancers in 
individuals.17 Several studies have proposed 
that some polymorphisms in the promoter 
areas of genes related to cancers may affect the 
expression and function of its proteins and 
therefore, may be significantly associated with 
cancer risk.9-12,17 A number of investigations 
have suggested that abnormal DNA 
methylation at cytosine nucleotide may play a 
significant role in carcinogenesis.5-8 It is 
assumed that DNMT3B has an important role 
in cancer owing to its ability to catalyze de 
novo DNA methylation, which in turn might 
cause silencing of genes involved in cancer 
through promoter hyper methylation.10 Here, 
we evaluated the association between the colo-
rectal cancer and DNMT3B G39179T polymor-
phism among Iranian patients. Our finding is 
indicative of G39179T polymorphism in pro-
moter of DNMT3B and is associated with the 
risk of colorectal cancer. We found that the TT 
variant genotype was associated with a signifi-
cantly increased risk of sporadic colorectal 
cancer (genotype frequency = 34.4% OR = 
3.993, 95% CI = 1.726-9.238; P value = 0.001). 
Compared with healthy control, the allele fre-
quency of T in cases was 59.2% and the allele 
frequency of G was 40.8%, implying that this 
SNP would be beneficial for the susceptibility 
to colorectal cancer. Although the analyses 
were stratified by age and gender of patients, 
only the TT genotype was associated with an 
increased risk of sporadic CRC. In addition, 

this study revealed that the combined geno-
types (GG+GT) of the polymorphism were 
linked with reduced risk of cancer develop-
ment compared to the TT genotype. In concor-
dance with our results, two studies have 
shown that the G39179T polymorphism was 
associated with colorectal cancer.14,15 This re-

→sult proposes that the 39179G T variant can be 
used as an indicator of genetic susceptibility to 
colorectal cancer. Similar to our work, some 
studies have reported an increased risk for 
lung, breast, head and neck cancers in those 
individual who are carriers the T allele.16,21,27 
Furthermore, our results were consistent with 
a previous study, which showed that carriers 
of the G allele have a lower risk for develop-
ment of the lung and breast cancers.16,27 These 
observations propose that the DNMT3B poly-
morphism might act in a histologically specific 
way. In the current study, unlike the previous 
two studies,14,15 we observed that the associa-
tion between the DNMT3B39179G>T poly-
morphism and risk of sporadic colorectal can-
cer was equal in both males and females and 
the group under and over 59 years old sub-
jects. These findings suggest that genetic sus-
ceptibility to sporadic colorectal cancer is dif-
ferent from familial colorectal cancer 14,15 We 
guessed that the additional reason for this dis-
concordance was the fact that Chinese and Ko-
rean might have dissimilar genotype distribu-
tion of DNMT3B with Iranian population, be-
cause both of them are different from the Ira-
nian ethnic population. Comparing to the 
study performed in the Korean and Chinese 
populations,14,15 in our study, the distribution  

www.mui.ac.ir

http://www.mui.ac.ir


DNMT3B polymorphism and sporadic colorectal cancer Daraei et al 
 

812 JRMS/ June 2011; Vol 16, No 6. 

and frequency of the G/T and GG genotypes 
were higher and T/T genotype were lower 
than that of Korean and Chinese populations. 
In this study, we analyzed relation between 
genotypes of DNMT3B G39179T and selected 
variables in Table 2, but there was no signifi-
cant association. Since in our study, this va-
riant of DNMT3B was evaluated in sporadic 
colorectal cancer and may have interaction 
with some kind of environmental factors,28-34 it 

is essential to investigate the complex interac-
tions of DNMT3B G39179T polymorphism 
with several environmental factors in different 
populations. Also, other studies are needed in 
order to clarify the role of DNMT3B variant in 
the expression level of DNMT3B in colorectal 
cancer patients and the function of the DNA 
methylation. The genotype of DNMT3B SNP in 
different ethnic populations remains to be eva-
luated. 
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