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Value of combined detection of ITGA4 and SFRP2 gene methylation in stool DNA in
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Abstract: Objective To investigate the value of quantitative detection of ITGA4 and SFRP2 gene methylation in stool DNA for
the early diagnosis and prognostic evaluation of colorectal tumors. Methods Real-time PCR was used for quantitative
assessment of ITGA4 and SFRP2 gene methylation levels in stool samples of 85 patients with colorectal cancer, 65 patients with
colorectal adenoma and 40 healthy subjects. Results The 3 groups were comparable for age and gender composition.
Methylated ITGA4 and SFRP2 promoters were detected in 48.2% and 62.4% of patients with colorectal cancer, respectively,
with a combined positivity of 81.2%. ITGA4 and SFRP2 promoter methylation was detected in 23.1% and 43.1% of patients
with colorectal adenoma, respectively, with a combined positivity of 69.2% . The positivity rates of ITGA4 and SFRP2
methylation were significantly higher in patients with colorectal cancer than in those with colorectal adenoma (P<0.001; P=
0.001) and healthy subjects (P<0.001; P<0.001). In colorectal cancer group, ITGA4 and SFRP2 promoter methylation levels were
correlated with postoperative tumor recurrence in colorectal cancer group, and the relapse-free survival rate was significantly
lower in positive patients for ITGA4 and SFRP2 promoter methylation than in the negative patients (P=0.0002; P=0.007).
Multivariate analysis with the COX proportional hazard regression model showed that methylation of ITGA4 and SFRP2 gene
promoters (P=0.01) and the degree of tumor differentiation (P=0.03) were associated with the recurrence of colorectal cancer,
and were independent risk factors for the recurrence of colorectal cancer. Conclusions Combined detection of ITGA4 and
SFRP2 gene methylation levels in stool DNA can improve the early diagnosis rate of colorectal tumor. ITGA4 and SFRP2
promoter methylation and the degree of tumor differentiation are independent risk factors for colorectal cancer recurrence.
Keywords: colorectal tumor; methylation; stool DNA
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Tab.1 Comparison of the clinical characteristics among the 3 groups

n=195 Cancer Adenoma Normal P

Male No. (%) 50/85 (58.8) 29/65 (44.6) 18/40 (45) 0.06

Age, years (MeantSD)  57.2+8.6 55.6+7.4 50.3+6.9 0.28
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Fig.1 Electrophoresis of ITGA4 gene methylation and non-

methylation. Lanes 1, 2: Healthy control group; Lanes 3, 4:
Colorectal adenoma group; Lanes 5, 6: Colorectal cancer
group; Lanes 1, 3 and 5: Methylation results of ITGA4 gene;
Lanes 2, 4 and 6: Non-methylation results of ITGA4 gene.
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Fig.2 Electrophoresis of SFRP2 gene methylation and non-

methylation. Lanes 1, 2: Healthy control group; Lanes 3, 4:
Colorectal adenoma group; Lanes 5, 6: Colorectal cancer
group; Lanes 1,3 and 5: Methylation results of SFRP2 gene;
Lanes 2, 4 and 6: Non-methylation results of SFRP2 gene.
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Tab.2 Comparison of positive rates of ITGA4 and SFRP2 gene methylation in stool samples of the 3 groups (1, %)

Adenoma vs cancer Normal vs cancer

Variable Cancer Adenoma Normal

P P
ITGA4 41 /85 (48.2) 15/65 (23.1) 0/40 <0.001 <0.001
SFRP2 53/85 (62.4) 28/65 (43.1) 0/40 0.001 <0.001
Combination 69/85 (81.2) 45/45 (69.2) 0/40 <0.001 <0.001
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Tab.3 Comparison of baseline data of patients with colorectal cancer (1)

ITGA4 methylation

SFRP2 methylation

Characteristics

2

Positive ~ Negative Y P Positive Negative b P
Age (year) 0.962 0.33 1.584 0.21
=60 23 20 28 15
<60 18 24 25 17
Gender (n) 1.730 0.19 0.119 0.73
Male 24 19 26 14
Female 17 25 27 18
The degree of differentiation 12.843 0.002 10.792 0.005
Poor 17 6 20 3
Moderate 15 13 18 10
Highly 9 25 15 19
TNM stage 0.125 0.72 0.960 0.33
[+1 18 21 24 14
m+1v 23 23 29 18
Recurrence 8.210 0.004 11.209 0.001
Yes 32 20 40 12
No 9 23 13 20
A - B
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Fig.3 Amplification curve of methylation dilution experiment of ITGA4 (A) and SFRP2 (B) genes.
1: Amplification curve of the sample with Ct value of 26; 2, 3 and 4: Amplification curves of 10, 50

and 100 times dilution, respectively.
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Tab.4 Comparison of the methylation levels of ITGA4 and SFRP2 genes in stool samples of each group (Mean+SD)

Cancer vs adenoma Adenoma vs normal

Variable Cancer Adenoma Normal

P P
ITGA4 methylation (40-Ct) 17.32+1.21 7.58+0.35 1.03£0.13 0.003 0.02
SFRP2 methylation (40-Ct) 16.35+1.98 9.16+0.61 1.02+0.12 0.005 0.03
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Fig.4 Recurrence-free survival curves of patients with colorectal cancer. A: Recurrence-free survival

curves for patients positive and negative for ITGA4 methylation; B: Recurrence-free survival curves for

patients positive and negative for SFRP2 methylation.
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Tab.5 Univariate and multivariate regression analysis of the factors affecting postoperative recurrence of colorectal cancer

Univariate analysis

Multivariate analysis

Variable
Risk ratio  95% confidence interval Risk ratio 95% confidence interval P

Age 1.120 0.345-1.521 0.30 2.001 1.013-3.345 0.23
Gender 1.439 0.367-1.987 0.67 2.132 1.321-3.213 0.23
Differentiation 1.398 0.245-1.121 0.002 2.151 1.017-4.345 0.02
TNM stage 1.231 0.739-2.425 0.02 1.532 0.425-3.951 0.63
ITGA4 7.245 3.282-19.312 <0.001 3.586 1.179-10.725 0.01
SFRP2 2.123 1.258-4.142 0.03 2.978 1.478-4.068 0.03
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