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Abstract

AIM: To investigate the relationship between c.343A﹥G and c.2216A﹥C polymorphism sites in CDH17 gene and colorectal carcinoma. 

METHODS: Ninety-three colorectal carcinoma patients who are not consanguineous relationship with each other in tumor department and anus-enterochirurgia at the First Affiliated Hospital, Zhengzhou University were included in this study. Ninety-three peripheral venous blood samples were collected between December 2009 and August 2010. The collected blood volume is approximately one milliliter from every patient. Genomic DNA of ninety-three peripheral venous blood samples were extracted and purified using a Fermentas Genomic DNA Purification Kit (Fermentas, CA) according to the manufacturer’s protocol. The Single Nucleotide Polymorphisms (SNPs) of the liver-intestine cadherin (CDH17) gene c.343A﹥G and c.2216A﹥C were determined by the polymerase chain reaction-single strand conformation polymorphism method (PCR-SSCP) in 93 peripheral venous blood samples from patients suffering with colorectal carcinoma. Typical samples that showed different migration bands in SSCP were confirmed by sequencing. Directed DNA sequencing was used to check the correctness of genotype results from the method of PCR-SSCP.

RESULTS: There is a significant association between the c.2216 A﹥C SNPs of CDH17 gene and TNM grade as well as with lymph node status in 93 peripheral venous blood samples from colorectal carcinoma patients. The genotype frequencies of A/C, A/A and C/C were 12.90%, 33.33% and 53.76%, respectively. There were a significant correlation between lymph node metastasis and TNM grade and the genotype distribution ( P＜ 0.05). The C/C genotype raised risk of lymph node metastasis and TNM grade. And there was a significant difference in TNM grade as well as with lymph node metastasis between the A/A and C/C genotypes (P = 0.003 and P = 0.013 respectively). Patients with colorectal carcinoma carrying the C allele tended to have a higher risk of lymph node metastasis and have a higher TNM grade. And the difference between the TNM grade as well as with lymph node metastasis of two alleles was statistically significant (P ＜ 0.01). 

CONCLUSION: The SNPs of CDH17 gene c.2216 A﹥C might be clinically important in prognosis of colorectal carcinoma.
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INTRODUCTION

Colorectal carcinoma (CRC) has traditionally been one of the four leading death cancers worldwide, but the incidence was relatively low in Asian populations. However, the prevalence of colorectal neoplasm has increased by 2- to 4-fold in some developed Asian countries, including China, Japan, South Korea, and Singapore in the past few decades, due to changes in dietary habits and lifestyle as well as certain genetic factors of Asian populations[1]. The etiology of CRC is multifactor, involving hereditary causes, environmental factors, and somatogenetic changes occurring during tumor progression. At present, the assured mechanism of occurrence and development of colorectal carcinoma is still unknown. While several aspects of colorectal carcinoma have been investigated, CRCs can be parsimoniously subdivided into two major groups defined by the genetic pathways involved[2].Its correlation with SNPs remains largely unknown. 
The single nucleotide polymorphisms (SNPs) are the most common type of genomic sequence variations[3], which are thought to be associated with population diversity, susceptibility to diseases, and individual response to drug treatments. Many SNPs are silent, with no direct effect on the gene products but, by virtue of the linkage disequilibrium existing across the human genome, they can still be used as genetic markers to locate adjacent functional variants that contribute to the diseases. But Foreseeable common SNP discoveries may not permit identification of small subsets of patients that contain most cancers[4]. SNPs may also have functional consequences if they directly affect the coding or regulatory (usually promoter) regions of a gene. There have been cumulative studies on the associations between cancer risk and SNPs in selected candidate genes, To date, numerous SNPs associated with susceptibility to both cancer types have been identified, but their effect on disease risk may differ among populations[5] and such information may shed light on the molecular and genetic basis of the polygenic nature of cancer. that SNPs may be used as surrogate biomarkers of the genetic background of CRC patients to predict therapeutic response and prognosis[6].

CDH17 gene is a member of the cadherin superfamily, genes encoding calcium-dependent, membrane-associated glycoproteins. The human CDH17 gene located on chromosome 8q22.1 has eighteen exons and encodes liver-intestine cadherin (LI-cadherin) protein (also known as cadherin-17). LI-cadherin is a structurally unique member of the cadherin superfamily[7]. In contrast to classic cadherins, such as E- and N-cadherin, the extracellular domain of LI-cadherin consists of seven instead of five structurally defined cadherin repeats. Its cytoplasmic domain is also small, comprising only 20 amino acids without aβ-catenin binding region, and exhibits no homology with the corresponding region of classic cadherins, which consists of 150–160 amino acids. LI-cadherin is also known to possess biological functions distinct from classic cadherins. The adhesive function of LI-cadherin is independent of any interaction with cytoplasmic components, such as catenins or the actin cytoskeleton, although in E-cadherin this function crucially depends on formation of a cadherin–catenin complex and anchorage to the actin cytoskeleton [8,9]. The mechanism responsible for regulation and function of this cadherin has been elucidated. Expression of LI-cadherin has been reported in gastric adenocarcinoma of the intestinal type and colorectal carcinoma[10.11]. In colorectal carcinoma, LI-cadherin expression has been reported in well-differentiated carcinoma, but not in poorly differentiated carcinoma. There has been found that reduced expression of LI-cadherin is closely associated with tumor progression and lymph node metastasis of human colorectal carcinoma[12]. However, the detailed clinicopathologic significance of LI-cadherin has not been elucidated.

In this study, through the PubMed, Embase, Google Scholar, Cbmdisc and CNKI SNPs search , we found the CDH17 gene c.343A﹥G and c.2216A﹥C which SNPs gene phenotype is A/G and Gene frequency phenotype is about 50%. we detected the SNPs of the CDH17 gene c.343A﹥G and c.2216A﹥C by PCR-SSCP and directed sequencing in colorectal carcinoma patients. Then we analysed distribution frequencies of genotype and allele of the two polymorphism sites. To evaluate the role of CDH17 gene polymorphisms in colorectal tumor aggressiveness, the associations between genotype and clinicopathologic parameters were also analyzed.

MATERIALS AND METHODS

Patients, blood samples source and storage

Ninety-three patients undergoing curative surgery for colorectal cancer at the First Affiliated Hospital, Zhengzhou University were included in this study after giving their informed consent. Peripheral blood samples were collected in EDTA-containing tubes between December 2009 and August 2010 from these patients. All samples were immediately placed in refrigeratory and stored at 4˚C until further processing.

DNA isolation

Genomic DNA was extracted using a Fermentas Genomic DNA Purification Kit (Fermentas,CA) according to the manufacturer’s protocol. The amount of isolated DNA was determined spectrophotometrically.

Primer synthesis
Primer sequences for CDH17 gene c.343A﹥G and c.2216A﹥C were synthesized by Shanghai Sangon Biological Engineering Technology and Services Co. Ltd  (Table 1).

PCR-SSCP analysis and sequencing of the CDH17 gene c.343A﹥G and c.2216A﹥C

The fragments encompassing CDH17 gene c.343A﹥G and c.2216A﹥C were amplified by PCR. Twenty microlitre PCR amplification reaction system contained ﹤1 μg template DNA, 10 μL of 2 × Taq PCR MasterMix (TIANGEN BIOTECH (BEIJING) CO,LTD.), 0.4 μL of forward and reverse primers (10 μmol/L) and 3.2 μL of double distilled water. PCR reaction conditions were as follows: initial denaturation at 94°C for 5 min, followed by 35 cycles of denaturation at 94°C for 30 s, annealing for 30 s and extension at 72°C for 1min, and a final extension at 72°C for 10 min, preservation was carried out at 4°C. After 2.0% agarose gel electrophoresis (containing EB dye). PCR products were observed by a gel imaging instrument. Fragment sizes of PCR products were 159 bp and 198 bp respectively and indicated with DL100 DNA Marker.

The amplified products were denatured in 95% formamide at 95˚C for 10min and analyzed on 12% polyacrylamide gels at 160V 15 min and 30V 6-8 h in 1 × TBE buffer (Normal Temperature). A modified silver staining method was applied for visualization. Briefly, the gels were soaked in 10% ethanol and 0.5% acetic acid for 10min, then transferred to 0.2% AgNO3 solution for 10min and washed with distilled water for three times. The staining reaction was developed with the use of 3% NaOH, 0.25% formaldehyde and the gels were fixed in 10% ethanol and 0.5% acetic acid. Staining reactions were promoted by gentle shaking. 
The detection of SSCP analysis was performed. Samples showing an altered mobility pattern were then subjected to sequencing analysis by Shanghai Sangon Biological Engineering Technology and Services Co. Ltd.

Statistical analysis 

Statistical analysis was performed using SPSS for Windows version 17.0. Differences in allele and genotype frequencies were evaluated by the Chi-square or Fisher exact test. We used logistic regression models to calculate χ2 tests for genotypic and allelic association and odds ratios (OR) with their 95% confidence intervals (95% CI). Association between each of the SNPs and clinicopathological parameters was assessed using Chi-square test. To study correlation between clinical parameters and genotypes of CDH17 gene c.343A ﹥ G and c.2216A ﹥ C polymorphisms in multivariate mode we used binary logistic regression with each parameter as dependent variable and genotypes of the two studied SNPs together with other clinical parameters as independent variables. Differences in ordered categorical datas were evaluated for significance with rank sum test, the mean ranks were used to express risk degree. Method of Bonferroni was used to multiple comparisons. A P value of ≤ 0.05 was considered statistically significant. 

RESULTS

Clinicopathologic parameters in colorectal carcinomas 
The characteristics of 93 patients with colorectal carcinoma are given in (Table 2) and (Table 3). Of the 93 patients, 49% (46/93) were female and 51% (47/93) were male. The mean age of the female patients (the mean ± SD deviation were 56.41 ± 14.91 years) did not differ significantly from that of the males (the mean ± SD deviation were 58.19 ± 11.60 years).

PCR products of CDH17

The PCR-SSCP analysis generated two fragments as expected, 159bp for c.343 A > G and 198bp for c.2216 A > C (Figure 1).

The correlation between the genotype of CDH17 gene c.343A﹥G and clinicopathologic parameters in colorectal carcinomas

The genotype of CDH17 gene c.343A﹥G: The genotype frequencies of CDH17 gene c.343A﹥G A/A, A/G and G/G were 27.96% (26/93), 47.31% (44/93) and 24.73% (23/93), respectively. The frequencies of the A allele and G allele were 51.61% and 48.39%, respectively.

The correlation between the genotype of CDH17 gene c.343A﹥G and clinicopathologic parameters: There were no significant difference in gender, age, tumor location, tumor size, macroscopic appearance, histologic type, invasion depth, differentiation, hematogenous metastasis and recurrence among the three genotypes of CDH17 gene c.343A﹥G (P ＞ 0.05). But there were a significant correlation between lymph node metastasis and TNM grade and the genotype frequencies of it (P ＜ 0.05) (Table 1).

The sequencing analysis: The detection of SSCP analysis was performed. Samples showing an altered mobility pattern were then subjected to sequencing analysis by Shanghai Sangon Biological Engineering Technology and Services Co. Ltd (Figures 2).

The correlation between the genotype of CDH17 gene c.343A﹥G and lymph node metastasis: The results of logistic regression analysis were shown in (Table 4). It indicate that the G/G genotype of CDH17 gene c.343A﹥G raised risk of lymph node metastasis (OR of genotype G/G, genotype A/A to genotype A/G were 7.292 and 2.431, respectively). The results of mutiple comparision by Bonferroni ( α' = 0.017) were as follow: P value was 0.102 when genotype A/A was compared with genotype A/G; P value was 0.062 when genotype A/A was compared with genotype G/G; P value was 0.000 when genotype A/G was compared with genotype G/G. It indicate that there was a significant difference in lymph node metastasis between the A/G and G/G genotypes.
CDH17 gene c.343A﹥G site allele G raised risk of lymph node metastasis(OR of allele G to allele A was 1.767) (Table 4). But χ2 test showed that the difference between the lymph node metastasis of two alleles was not statistically significant (χ2 = 3.450; df = 1;P = 0.063). 

The correlation between the genotype of CDH17 gene c.343A﹥G and TNM grade: The results of Kruskal-wallis test were shown in (Table 5). It revealed that CDH17 gene c.343A﹥G genotype G/G raised risk of TNM grade (the mean ranks of A/G, A/A and G/G genotype were 39.32, 48.15 and 60.39, respectively). The results of mutiple comparision by Bonferroni ( α'=0.017) were as follow: P value was 0.197 when genotype A/A was compared with genotype A/G; P value was 0.127 when genotype A/A was compared with genotype G/G; P value was 0.001 when genotype A/G was compared with genotype G/G. It suggest that there was a significant difference in TNM grade between the A/G and G/G genotype.

The correlation between the genotype of CDH17 gene c.2216A﹥C and clinicopathologic parameters in colorectal carcinomas

The genotype of CDH17 gene c.2216A﹥C: The genotype frequencies of CDH17 gene c.2216A﹥C A/C, A/A and C/C were 12.90% (12/93), 33.33% (31/93) and 53.76% (50/93), respectively. The frequencies of the A allele and C allele were 39.78% and 60.22%, respectively.
The allele G raised risk of TNM grade (the mean ranks of allele A and allele G were 87.71 and 99.68, respectively) (Table 5). But the Kruskal-Wallis test showed that the difference between the TNM grade of two alleles was not statistically significant (H = 2.561; df = 1; P = 0.110). 

The correlation between the genotype of CDH17 gene c.2216A﹥C and clinicopathologic parameters: There were no significant difference in gender, age, tumor location, macroscopic appearance, histologic type, invasion depth, differentiation, hematogenous metastasis and recurrence among the three genotypes of CDH17 gene c.2216A﹥C (P ＞ 0.05). But there were a significant correlation between tumor size, lymph node metastasis and TNM grade and the genotype frequencies of it (P ＜ 0.05) (Table 3).

The correlation between the genotype of CDH17 gene c.2216A﹥C and tumor size: The results of χ2 test indicate that there was a significant correlation between tumor size and the genotype of CDH17 gene c.2216A﹥C. But the results of mutiple comparision by Bonferroni (α' = 0.017) suggest that there were no significant difference in tumor size between any two genotypes of it (P value was 0.018 when genotype A/A was compared with genotype A/C; P value was 0.625 when genotype A/A was compared with genotype C/C; P value was 0.027 when genotype A/C was compared with genotype C/C).

The correlation between the genotype of CDH17 gene c.2216A﹥C and lymph node metastasis: The results of logistic regression analysis were shown in (Table 6). It indicate that the C/C genotype of CDH17 gene c.2216A﹥C raised risk of lymph node metastasis (OR of genotype C/C, genotype A/A to genotype A/C were 5.417 and 1.200, respectively). The results of mutiple comparision by Bonferroni ( α' = 0.017) were as follow: P value was 0.067 when genotype A/A was compared with genotype A/C; P value was 0.003 when genotype A/A was compared with genotype C/C; P value was 0.027 when genotype A/C was compared with genotype C/C. It indicate that there was a significant difference in lymph node metastasis between the A/A and C/C genotypes.
CDH17 gene c.2216A﹥C site allele C raised risk of lymph node metastasis (OR of allele C to allele A was 3.990) (Table 6). And the χ2 test showed that the difference between the lymph node metastasis of two alleles was statistically significant (χ2 = 16.488; df = 1;P = 0.000). 

The correlation between the genotype of CDH17 gene c.2216A﹥C and TNM grade: The results of Kruskal-wallis test were shown in (Table 7). It revealed that CDH17 gene c.2216A﹥C genotype C/C raised risk of TNM grade (the mean ranks of A/A, A/C and C/C genotype were 38.77, 42.00 and 53.30, respectively). The results of mutiple comparision by Bonferroni ( α' = 0.017) were as follow: P value was 0.718 when genotype A/A was compared with genotype A/C; P value was 0.013 when genotype A/A was compared with genotype C/C; P value was 0.168 when genotype A/C was compared with genotype C/C. It suggest that there was a significant difference in TNM grade between the A/A and C/C genotypes.
The Kruskal-Wallis test showed that the allele C raised risk of TNM grade (the mean ranks of allele A and allele C were 78.09 and 103.68, respectively) (Table 7). And the difference between the TNM grade of two alleles was statistically significant (H = 11.225; df = 1; P = 0.001). 

DISCUSSION

CDH17 is marker for diagnosis of adenocarcinomas of the digestive system
Cancer is a complex disease where genetic mutations, rearrangement, or deletions as well as gene polymorphisms may affect not only cancer development but also cancer progression and as a result could influence cancer phenotypes[13-14]. CDH17 gene is located on chromosome 8q22.1 and encodes LI-cadherin. LI-cadherin, belonging to a subclass of 7D-cadherin superfamily, is present in fetal liver and gastrointestinal tract during embryogenesis, but the gene becomes silenced in healthy adult liver and stomach tissues. It functions as a peptide transporter and a cell adhesion molecule to maintain tissue integrity in epithelia. However, recent findings have reported aberrant expression of LI-cadherin in major gastrointestinal malignancies including hepatocellular carcinoma (HCC), stomach and colorectal cancers, and its clinical association with tumor metastasis and advanced tumor stages[15,16].LI-cadherin manifests distinct and unique roles in tumorigenesis originated from different organs. In the epithelium of the healthy human stomach, the level of LI-cadherin expression is negligible, whereas an overexpression of this molecule is observed frequently in gastric carcinoma[17-19]. When transcriptome of gastric cancer was studied by serial analysis of gene expression (SAGE), LI-cadherin was found associating with an intestinal type of gastric cancer[20]. In addition, high tumoral LI-cadherin level tends to be correlated with advanced stages of gastric cancer and is associated with a poor prognosis and lymph node metastasis[21-22]. That silencing Li-cadherin has positive actions in the processes of LoVo cells invasion and metastasis, and the interactions among MMP-2, MMP-9, and Li-cadherin participate in the multiple steps of invasion and metastasis in LoVo colorectal cancer cells[23].

This observation was further supported by a study using highdensity DNA microarrays to identify differentially expressed genes in advanced stages of gastric cancer, in which an upregulation of CDH17 was found among those genes associated with cell adhesion, cell cycle, cellular motility, and DNA synthesis[24]. Unlike the normal gastric tissues, LI-cadherin is found scattered throughout the healthy human pancreas. Intricately, less LI-cadherin is expressed in poorly differentiated tumor tissues of ductal adenocarcinoma of the pancreas and this low level of LI-cadherin is correlated with advanced stages of the cancer. When LI-cadherin is used as a prognostic biomarker, the survival time is longer for those patients with LI-cadherin-positive tumors when compared with those having LI-cadherin-negative tumors[25]. In the midst of identifying new target for HCC detection and treatment, LI-cadherin is likely an attractive candidate[26]. The elevated level of LI-cadherin in tumors is correlated to high serum AFP level, tumor invasion, and advanced stage tumor, associating with poor prognosis, of HCC patients. For primary colorectal carcinoma, the expression of LI-cadherin is diminished in tumor tissues. Clinically, this low level of LI-cadherin is correlated to dedifferentiation of tumors, tumor invasion, and late tumor stages. However, significant differences in the survival of cancer patients have not been found, irrespective of whether the expressions of LI-cadherin are low or high. In addition, a negligible level of LI-cadherin has been documented in several colorectal cancer cell lines when compared with those in normal colonic mucosal cells[27]. This observation is further supported by a separate study showing a reduced expression of LI-cadherin in cancer tissues and such expression was correlated with dedifferentiation of tumors and poor survival of patients[28]. But Gröne et al[29] study showed CDH17 protein and gene expression analyses do not support application of molecular classifiers for prediction of clinical outcome in current routine diagnostic as a basis for patient-orientated therapy in stage UICC II colon cancer. Further studies are needed to develop prognosis signatures applicable in patient care. Despite these findings, LI-cadherin was found present in colorectal adenocarcinoma in a separate study[30]. 

The single nucleotide polymorphisms (SNPs) in c.343A﹥C and c.2216A﹥C polymorphism sites of CDH17 gene 

In this study we investigated the single nucleotide polymorphisms (SNPs) in c.343A﹥C and c.2216A﹥C polymorphism sites of CDH17 gene and the associations between genotype of them and clinicopathologic parameters were also analyzed to evaluate the role of SNPs in colorectal tumor aggressiveness. The possibility that different genetic polymorphisms in the CDH17 gene may regulate, at least in part, LI-cadherin expression and/or activity, is an attractive hypothesis that may help to identify patients who are susceptible to colorectal carcinoma.

There have been many studies on the associations between cancer risk and SNPs. But the associations between CDH17 gene SNPs in c.343A﹥C and c.2216A﹥C polymorphism sites and colorectal carcinoma risk have not been reported.

The mis-sense substitution (c.343A﹥G) mapped

In our study, the first mis-sense substitution (c.343A﹥G) mapped to the amino acid position 115 and was responsible for the amino acid change of 115Glu with Lys. The genotype frequencies of A/A, A/G and G/G were 27.96%, 47.31% and 24.73%, respectively. The frequencies of the A allele and G allele were 51.61% and 48.39%, respectively. According to the SNP database (rs2243518), the frequence of the G allele in our population is lower than that in Europeans (84.2%). In comparison, its reported frequency in Sub-Saharan African and Asians is 95.8% and 56.7%, respectively. There were no significant difference in gender, age, tumor location, tumor size, macroscopic appearance, histologic type, invasion depth, differentiation, hematogenous metastasis and recurrence among the genotype distribution (P ＞ 0.05). But we found a significant correlation between the genotype distribution and lymph node metastasis and TNM grade (P ＜ 0.05). The results of logistic regression analysis indicate that the G/G genotype raised risk of lymph node metastasis (OR of genotype G/G, genotype A/A to genotype A/G were 7.292 and 2.431, respectively). The results of mutiple comparision by Bonferroni ( α' = 0.017) indicate that there was a significant difference in lymph node metastasis between the A/G and G/G genotypes (P = 0.000). And patients with colorectal carcinoma carrying the G allele tended to have a higher risk of lymph node metastasis (OR of allele G to allele A was 1.767). But χ2 test showed that the difference between the lymph node metastasis of two alleles was not statistically significant (χ2 = 3.450;df = 1;P = 0.063). In addition, the results of Kruskal-wallis revealed that the genotype G/G raised risk of TNM grade (the mean ranks of A/G, A/A and G/G genotype were 39.32, 48.15 and 60.39, respectively). And the results of mutiple comparision by Bonferroni ( α' = 0.017) suggest that there was a significant difference in TNM grade between the A/G and G/G genotypes (P = 0.001). Patients with colorectal carcinoma carrying the G allele tended to have a higher TNM grade (the mean ranks of allele A and allele G were 87.71 and 99.68, respectively). But the Kruskal-Wallis test showed that the difference between the TNM grade of two alleles was not statistically significant (H = 2.561; df = 1; P = 0.110). 

SNP (c.2216A﹥C) mapped to the amino acid

The second SNP we investigate here (c.2216A﹥C) mapped to the amino acid position 739 and was responsible for the amino acid change of 739Ala with Glu. The genotype frequencies of A/C, A/A and C/C were 12.90%, 33.33% and 53.76%, respectively. The frequencies of the A allele and C allele were 39.78% and 60.22%, respectively. According to the SNP database (rs1051624), the frequence of the C allele in our population is higher than that in Europeans (58.3%). In comparison, its reported frequency in African-American and Asians is 23.9% and 58.3%, respectively. There were no significant difference in gender, age, tumor location, macroscopic appearance, histologic type, invasion depth, differentiation, hematogenous metastasis and recurrence among the the genotype distribution (P＞0.05). But there were a significant correlation between tumor size, lymph node metastasis and TNM grade and the genotype distribution (P ＜ 0.05). Firstly, the results of χ2 test indicate that there was a significant correlation between tumor size and the genotype distribution. But the results of mutiple comparision by Bonferroni ( α' = 0.017) suggest that there were no significant difference in tumor size between any two genotypes (P﹥0.017). But Kwak et al[31] study showed that reduced expression of liver intestine-cadherin had a significant correlation with tumoral dedifferentiation and short overall survival in this series. In addition, early and frequent loss of liver intestine-cadherin expression might be a more sensitive indicator than E-cadherin to predict more aggressive tumoral behavior.Secondly, the results of logistic regression analysis indicate that the C/C genotype raised risk of lymph node metastasis (OR of genotype C/C, genotype A/A to genotype A/C were 5.417 and 1.200, respectively). And the results of mutiple comparision by Bonferroni ( α' = 0.017) indicate that there was a significant difference in lymph node metastasis between the A/A and C/C genotype (P=0.003). And patients with colorectal carcinoma carrying the C allele tended to have a higher risk of lymph node metastasis (OR of allele C to allele A was 3.990). The χ2 test showed that the difference between the lymph node metastasis of two alleles was statistically significant (χ2 = 16.488;df = 1;P = 0.000). Lastly, the results of Kruskal-wallis test revealed that genotype C/C raised risk of TNM grade (the mean ranks of A/A, A/C and C/C genotype were 38.77, 42.00 and 53.30, respectively). And the results of mutiple comparision by Bonferroni ( α' = 0.017) suggest that there was a significant difference in TNM grade between the A/A and C/C genotypes (P = 0.013). Patients with colorectal carcinoma carrying the C allele tended to have a higher TNM grade (the mean ranks of allele A and allele C were 78.09 and 103.68, respectively). And the difference between the TNM grade of two alleles was statistically significant (H = 11.225; df = 1; P = 0.001). SNPs of CDH17 gene c.2216A﹥C and lymph node metastasis deserves further consideration in future studies as a clinical indicator during presurgical evaluation. And we found here patients with colorectal carcinoma carrying the C allele tended to have a higher TNM grade. This suggests that this SNPs would be a good predictor of lymph node status and TNM grade prior to surgical intervention and thereby provides an indicator for deciding whether chemotherapy should be given or not.

CDH17 mRNA is alternatively spliced to produce two variant transcripts

It has been reported[32] that CDH17 mRNA is alternatively spliced to produce at least two variant transcripts, one of which was with exon 7 skipping and another with both exon6 and exon7 skipped. The consequences of both splicing patterns would introduce premature translational stop codon in the reading frame, thereby producing either nonfunctional protein or potentially dominant negative protein. And CDH17 aberrant splicing was highly associated with tumor dissemination and shorter survival of HCC patients. It has been showed that aberrant mRNA splicing of the CDH17 gene in liver tissues was triggered by the specific constellation of two CDH17 single nucleotide polymorphisms (651T and IVS6 + 35G). And the functional T-G haplotype of CDH17 (651C > T and IVS6 + 35A > G) is a genetic susceptibility factor for the development of HCC in a Chinese population[33]. CDH17 becomes an attractive target for HCC therapy[16]. And it has been proposed that LI-cadherin is a useful immunohistochemical marker for diagnosis of adenocarcinomas of the digestive system[25] and CDH17 may be an oncogene up-regulating invasive features of gastric cancer cells and could be a hopeful target for the control of gastric cancer progression[34]. Moreover, it has been revealed that LI-cadherin participate in the multiple steps of invasion and metastasis in LoVo colorectal cancer cells[35-36]. In our study we investigated the SNPs in c.343A﹥C and c.2216A﹥C polymorphism sites of CDH17 gene. The c.343A﹥G polymorphism site mapped to the amino acid position 115 and was responsible for the amino acid change of 115Glu with Lys. The c.2216A﹥C polymorphism site mapped to the amino acid position 739 and was responsible for the amino acid change of 739Ala with Glu. We found that patients with colorectal carcinoma carrying the C allele of c.2216A﹥C tended to have a higher risk of lymph node metastasis and a higher TNM grade. The reason is possible that the SNPs of the c.2216A﹥C causes the amino acid change and result in the LI-cadherin expression and/or activity changes. The polymorphism of c.343A﹥G also causes the amino acid change. But there is no significant difference between c.343A﹥G SNPs and TNM grade as well as lymph node metastasis between the A and G alleles. It is possibly because that the CDH17 mRNA is spliced with the polymorphism site skipped (exon 6).

A significant association was found between c.2216A﹥C SNPs of CDH17 gene (rs1051624) and TNM grade as well as with lymph node status.

In summary, in a Chinese Han colorectal carcinoma patient population of Henan province, a significant association was found between c.2216A﹥C SNPs of CDH17 gene (rs1051624) and TNM grade as well as with lymph node status. With logistic regression analysis a correlation between TNM grade as well as with lymph node metastasis and C/C genotype of CDH17 gene c.2216A﹥C was found. And patients with colorectal carcinoma carrying the C allele tended to have a higher risk of lymph node metastasis and a higher TNM grade, suggesting that this polymorphism might be clinically important in prognosis. Validation and functional studies are needed to assess the significance of these associations in clinical practice.

COMMENTS
Background

Colorectal carcinoma (CRC) has been the fourth place of common cancer incidence rate in the China. The etiology of CRC is multifactorial, involving hereditary causes, environmental factors, and somatogenetic changes occuring during tumor progression.The single nucleotide polymorphisms (SNPs), as the third generation of heredity markers, are the most common type of genomic sequence variations, which are thought to be associated with population diversity, susceptibility to diseases, and individual response to drug treatments. It has become one of the hot spots in researchs. There have been cumulative studies on the associations between disease risk and SNPs in selected candidate genes.CDH17 gene, also known as cadherin-17 and liver-intestine cadherin (LI-cadherin for short), is a member of the cadherin superfamily, genes encoding calcium-dependent, membrane-associated glycoproteins. The human CDH17 gene  located on chromosome 8q22.1 has eighteen exons and encodes LI-cadherin protein. There has been found that reduced expression of LI-cadherin protein is closely associated with tumor progression and lymph node metastasis of human colorectal carcinoma.

Research frontiers

At present, the researchs of relation between CDH17 gene SNPs and diseases are relatively less at home and abroad. In this study, we detected the genotype of the CDH17 gene c.343A﹥G and c.2216A﹥C SNPs sites by the polymerase chain reaction-single strand conformation polymorphism (PCR-SSCP for short) and directed DNA sequencing in ninety-three colorectal carcinoma patients. The objective of this study is to analyse the  phenotype and distribution frequencies of genotype and allele of the CDH17 gene c.343A﹥G and c.2216A﹥C polymorphism sites and to evaluate the correlation between the two polymorphism sites of CDH17 gene and tumor occurrence and development as well as clinicopathologic parameters of colorectal carcinoma.

Innovations and breakthroughs

There were no significant difference in gender, age, tumor location, tumor size, macroscopic appearance, histologic type, invasion depth, differentiation, hematogenous metastasis and recurrence among the genotypes of CDH17 gene c.343A﹥G. But there were a significant correlation between lymph node metastasis and TNM grade and the genotype frequencies of it. Colorectal carcinoma patients carrying the G/G genotype have a higher risk of lymph node metastasis and a higher TNM grade compared with those carrying A/G genotype.There were no significant difference in gender, age, tumor location, tumor size, macroscopic appearance, histologic type, invasion depth, differentiation, hematogenous metastasis and recurrence among the genotypes of CDH17 gene c.2216A﹥C. But there were a significant correlation between lymph node metastasis and TNM grade and the genotype frequencies of it. The C/C genotype and C allele of this SNPs site might be a risk factor for a higher risk of lymph node metastasis and a higher TNM grade of colorectal carcinoma patient.
Applications

The SNPs of CDH17 gene c.2216 A﹥C might be clinically important in prognosis of colorectal carcinoma.

Peer review

The study analyzed polymorphisms of CDH17 gene in blood samples collected from 93 colorectal carcinoma patients and found a strong association between c.2216A > C and TNM grade of the cancer, suggesting a potential value of using this gene as a prognostic marker of colorectal carcinoma. This is an interesting study
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Table 1 Primer sequences and fragment sizes of polymerase chain reaction products

	Gene
	SNPs site

(RefSNP )
	Primer sequence(5’-3’)
	Fragment sizes of PCR products(bp)

	CDH

17
	c.343A﹥G (rs2243518)
	Forwardprimer : CCAACATGGTTTCCTTTTCCTC
	159

	
	
	Reverse primer : GTTCTGCCTTACTGAGCCTTCG
	

	
	c.2216A﹥C (rs1051624)
	Forward primer : AATCCAGGGTCTGAAGTTGTA
	198

	
	
	Reverse primer : TACTAGCCTGAGTTGCCTATA
	


SNPs：Single Nucleotide Polymorphisms; PCR: Polymerase chain reaction.
Table 2 The correlation between the genotype of CDH17 gene c.343A﹥G and clinicopathologic parameters in colorectal carcinomas (%)

	Clinicopathologic

parameters
	n
	Genotype
	χ2
	P

	
	
	CDH17

c.343A﹥G
	
	

	
	
	A/A

n
	A/G

n
	G/G

n
	
	

	Gender
	
	
	
	
	
	
	

	
	Male
	47
	10

(21.3)
	25

(53.2)
	12

(25.5)
	2.236
	0.327

	
	Female
	46
	16

(34.8)
	19

(41.3)
	11

(23.9)
	
	

	Age

(yr)
	
	
	
	
	
	
	

	
	﹤50
	29
	10

(34.5)
	15

(51.7)
	4

(13.8)
	2.854
	0.240

	
	≧50
	64
	16

(25.0)
	29

(45.3)
	19

(29.7)
	
	

	Tumor

Location
	
	
	
	
	
	
	

	
	Colon
	32
	8

(25.0)
	16

(50.0)
	8

(25.0)
	0.229
	0.892

	
	Rectum
	61
	18

(29.5)
	28

(45.9)
	15

(24.6)
	
	

	Tumor

Size(cm)
	
	
	
	
	
	
	

	
	﹤5
	68
	18

(26.5)
	34

(50.0)
	16

(23.5)
	0.734
	0.693

	
	≧5
	25
	8

(32.0)
	10

(40.0)
	7

(28.0)
	
	

	Macroscopic

appearance
	
	
	
	
	
	
	

	
	Protrude

type
	31
	8

(25.8)
	17

(54.8)
	6

(19.4)
	1.948
	0.7451

	
	Ulcera

type
	46
	12

(26.1)
	21

(45.7)
	13

(28.3)
	
	

	
	Infiltrating

type
	16
	6

(37.5)
	6

(37.5)
	4

(25.0)
	
	

	
	Colloid

type
	0
	0

(0.0)
	0

(0.0)
	0

(0.0)
	
	

	Histologic type
	
	
	
	
	
	
	

	
	Adenocarcinoma
	71
	18

(25.4)
	34

(47.9)
	19

(26.8)
	2.179
	0.7031

	
	Adenocarcinoma and Mucinouscarcinoma
	9
	4

(44.4)
	3

(33.3)
	2

(22.2)
	
	

	
	Mucinous

Carcinoma
	13
	4

(30.8)
	7

(53.8)
	2

(15.4)
	
	

	
	Undifferentiated

Carcinoma
	0
	0

(0.0)
	0

(0.0)
	0

(0.0)
	
	

	
	Adenosquamous Carcinoma
	0
	0

(0.0)
	0

(0.0)
	0

(0.0)
	
	

	
	Squamous cell Carcinoma
	0
	0

(0.0)
	0

(0.0)
	0

(0.0)
	
	

	Invasion depth
	
	
	
	
	
	
	

	
	Submucosa
	2
	0

(0.0)
	2

(100.0)
	0

(0.0)
	0.696
	0.7062

	
	Muscular

Layer
	34
	12

(35.3)
	15

(44.1)
	7

(20.6)
	
	

	
	Serous

Coat
	48
	12

(25.0)
	21

(43.8)
	15

(31.3)
	
	

	
	Other

Organs
	9
	2

(22.2)
	6

(66.7)
	1

(11.1)
	
	

	Differentiation

Degree
	
	
	
	
	
	
	

	
	Well Differentiated
	4
	0

(0.0)
	2

(50.0)
	2

(50.0)
	2.212
	0.3312

	
	Moderately

Differentiated
	63
	17

(27.0)
	33

(52.4)
	13

(20.6)
	
	

	
	Poorly

Differentiated
	26
	9

(34.6)
	9

(34.6)
	8

(30.8)
	
	

	Lymph node metastasis
	
	
	
	
	
	
	

	
	No
	59
	16

(27.1)
	35

(59.3)
	8

(13.6)
	13.105
	0.0013

	
	Yes
	34
	10

(29.4)
	9

(26.5)
	15

(44.1)
	
	

	Tnm

Grade
	
	
	
	
	
	
	

	
	Ⅰ
	26
	8

(30.8)
	16

(61.5)
	2

(7.7)
	10.344
	0.0062,3

	
	Ⅱ
	31
	7

(22.6)
	18

(58.1)
	6

(19.4)
	
	

	
	Ⅲ
	33
	9

(27.3)
	9

(27.3)
	15

(45.5)
	
	

	
	Ⅳ
	3
	2

(66.7)
	1

(33.3)
	0

(0.0)
	
	

	Hematogenous metastasis
	
	
	
	
	
	
	

	
	No
	90
	24

(26.7)
	43

(47.8)
	23

(25.6)
	2.556
	0.2791

	
	Yes
	3
	2

(66.7)
	1

(33.3)
	0

(0.0)
	
	

	Recurrence
	
	
	
	
	
	
	

	
	No
	91
	24

(26.4)
	44

(48.4)
	23

(25.3)
	5.267
	0.0721

	
	Yes
	2
	2

(100.0)
	0

(0.0)
	0

(0.0)
	
	


1The Fisher’s Exact Test; 2The Kruskal-Wallis Test; 3Statistically significant.

Table 3 The correlation between the genotype of CDH17 gene c.2216A﹥C and clinicopathologic parameters in colorectal carcinomas (%)

	Clinicopathologic

parameters
	n
	Genotype
	χ2
	P

	
	
	CDH17

c.2216A﹥C
	
	

	
	
	A/A

n
	A/C

n
	C/C

n
	
	

	Gender
	
	
	
	
	
	
	

	
	Male
	47
	20

(42.6)
	5

(10.6)
	22

(46.8)
	3.656
	0.161

	
	Female
	46
	11

(23.9)
	7

(15.2)
	28

(60.9)
	
	

	Age

(year)
	
	
	
	
	
	
	

	
	﹤ 50
	29
	6

(20.7)
	5

(17.2)
	18

(62.1)
	3.176
	0.204

	
	≧ 50
	64
	25

(39.1)
	7

(10.9)
	32

(50.0)
	
	

	Tumor

Location
	
	
	
	
	
	
	

	
	Colon
	32
	10

(31.3)
	6

(18.8)
	16

(50.0)
	1.485
	0.476

	
	Rectum
	61
	21

(34.4)
	6

(9.8)
	34

(55.7)
	
	

	Tumor

Size(cm)
	
	
	
	
	
	
	

	
	﹤ 5
	68
	25

(36.8)
	5

(7.4)
	38

(55.9)
	7.144
	0.0283

	
	≧ 5
	25
	6

(24.0)
	7

(28.0)
	12

(48.0)
	
	

	Macroscopic

Appearance
	
	
	
	
	
	
	

	
	Protrude

Type
	31
	11

(35.5)
	4

(12.9)
	16

(51.6)
	1.025
	0.9061

	
	Ulcera

Type
	46
	16

(34.8)
	5

(10.9)
	25

(54.3)
	
	

	
	Infiltrating

Type
	16
	4

(25.0)
	3

(18.8)
	9

(56.3)
	
	

	
	Colloid

Type
	0
	0

(0.0)
	0

(0.0)
	0

(0.0)
	
	

	Histologic type
	
	
	
	
	
	
	

	
	Adenocarcinoma
	71
	23

(32.4)
	10

(14.1)
	38

(53.5)
	1.684
	0.7941

	
	Adenocarcinoma and mucinous carcinoma
	9
	4

(44.4)
	0

(0.0)
	5

(55.6)
	
	

	
	Mucinous

Carcinoma
	13
	4

(30.8)
	2

(15.4)
	7

(53.8)
	
	

	
	Undifferentiated

Carcinoma
	0
	0

(0.0)
	0

(0.0)
	0

(0.0)
	
	

	
	Adenosquamous carcinoma
	0
	0

(0.0)
	0

(0.0)
	0

(0.0)
	
	

	
	Squamous cell carcinoma
	0
	0

(0.0)
	0

(0.0)
	0

(0.0)
	
	

	Invasion depth
	
	
	
	
	
	
	

	
	Submucosa
	2
	2

(100.0)
	0

(0.0)
	0

(0.0)
	1.610
	0.4472

	
	Muscular

Layer
	34
	12

(35.3)
	4

(11.8)
	18

(52.9)
	
	

	
	Serous

Coat
	48
	14

(29.2)
	5

(10.4)
	29

(60.4)
	
	

	
	Other

Organs
	9
	3

(33.3)
	3

(33.3)
	3

(33.3)
	
	

	Differentiation

Degree
	
	
	
	
	
	
	

	
	Well differentiated
	4
	0

(0.0)
	0

(0.0)
	4

(100.0)
	0.090
	0.9562

	
	Moderately

Differentiated
	63
	24

(38.1)
	9

(14.3)
	30

(47.6)
	
	

	
	Poorly

Differentiated
	26
	7

(26.9)
	3

(11.5)
	16

(61.5)
	
	

	Lymph node metastasis
	
	
	
	
	
	
	

	
	No
	59
	25

(42.4)
	10

(16.9)
	24

(40.7)
	11.143
	0.0043

	
	Yes
	34
	6

(17.6)
	2

(5.9)
	26

(76.5)
	
	

	Tnm

Grade
	
	
	
	
	
	
	

	
	Ⅰ
	26
	12

(46.2)
	4

(15.4)
	10

(38.5)
	6.710
	0.0352,3

	
	Ⅱ
	31
	12

(38.7)
	5

(16.1)
	14

(45.2)
	
	

	
	Ⅲ
	33
	6

(18.2)
	2

(6.1)
	25

(75.8)
	
	

	
	Ⅳ
	3
	1

(33.3)
	1

(33.3)
	1

(33.3)
	
	

	Hematogenous metastasis
	
	
	
	
	
	
	

	
	No
	90
	30

(33.3)
	11

(12.2)
	49

(54.4)
	1.243
	0.5371

	
	Yes
	3
	1

(33.3)
	1

(33.3)
	1

(33.3)
	
	

	Recurrence
	
	
	
	
	
	
	

	
	No
	91
	29

(31.9)
	12

(13.2)
	50

(54.9)
	4.088
	0.1301

	
	Yes
	2
	2

(100.0)
	0

(0.0)
	0

(0.0)
	
	


1The Fisher’s Exact Test; 2The Kruskal-Wallis Test; 3Statistically significant.

Table 4 The correlation between the genotype and allele frequencies of CDH17 gene c.343A﹥G and lymph node metastasis n (%)
	　
	Lymph node metastasis
	OR(95% CI)

	
	No 
	Yes 
	

	Genotype         A/G
	35(59.3)
	9(26.5)
	1.000(Reference)

	                          A/A
	16(27.1)
	10(29.4)
	2.431(0.828-7.139)

	                           G/G
	8(13.6)
	15(44.1)
	7.292(2.360-22.532)

	Allele frequency
	
	
	

	           A
	67(56.8)
	29(42.6)
	1.000(Reference)

	           G               
	51(43.2)
	39(57.4)
	1.767(0.967-3.229)


OR: Odds ratios.
Table 5 The correlation between the genotype and allele frequency of CDH17 gene c.343A﹥G and tumor, node, metastasis grade n (%)
	　
	TNM grade
	Mean rank

	
	Ⅰ 
	Ⅱ 
	Ⅲ 
	Ⅳ 
	

	Genotype
	
	
	
	
	

	                            A/G
	16(61.5)
	18(58.1)
	9(27.3)
	1(33.3)
	39.32

	                              A/A
	8(30.8)
	7(22.6)
	9(27.3)
	2(66.7)
	48.15

	                              G/G
	2(7.7)
	6(19.4)
	15(45.5)
	0(0.0)
	60.39

	Allele frequency
	
	
	
	
	

	                            A
	32(61.5)
	32(51.6)
	27(40.9)
	5(83.3)
	87.71

	                                 G
	20(38.5)
	30(48.4)
	39(59.1)
	1(16.7)
	99.68


TNM: Tumor, node, metastasis.

Table 6 The correlation between the genotype and allele frequency of CDH17 gene c.2216A﹥C and lymph node metastasis n (%)
	　
	Lymph Node metastasis
	OR(95%CI)

	
	No 
	Yes 
	

	Genotype
	
	
	

	A/C
	10 (16.9)
	2 (5.9)
	1.000 (Reference)

	A/A
	25 (42.4)
	6 (17.6)
	1.200 (0.206-6.977)

	C/C
	24 (40.7)
	26 (76.5)
	5.417 (1.076-27.272)

	Allele frequency
	
	
	

	A
	60 (50.8)
	14 (20.6)
	1.000 (Reference)

	C
	58 (49.2)
	54 (79.4)
	3.990 (2.002-7.953)


OR: Odds ratios.
Table 7 The correlation between the genotype of CDH17 gene c.2216A﹥C and tumor, node, metastasis grade n (%)
	　
	TNM grade
	Mean rank

	
	Ⅰ 
	Ⅱ 
	Ⅲ 
	Ⅳ 
	

	Genotype
	
	
	
	
	

	A/C
	4 (15.4)
	5 (16.1)
	2 (6.1)
	1 (33.3)
	42

	A/A
	12 (46.2)
	12 (38.7)
	6 (18.2)
	1 (33.3)
	38.77

	C/C
	10 (38.5)
	14 (45.2)
	25 (75.8)
	1 (33.3)
	53.3

	Allele frequency
	
	
	
	
	

	A
	28 (53.8)
	29 (46.8)
	14 (21.2)
	3 (50.0)
	78.09

	C
	24 (46.2)
	33 (53.2)
	52 (78.8)
	3 (50.0)
	103.68


TNM: Tumor, node, metastasis.
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Figure 1 PCR amplification of CDH17 gene c.343A﹥G (the upper) and c.2216A﹥C (the lower) from genomic DNA of colorectal carcinoma. Lane M: Marker; Lane 1-6: Samples.
A
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Figure 2 The sequence results of CDH17 gene c.343A﹥G (A) and CDH17 gene c.2216A﹥C(B). A: The upper homozygous genotype (A/A); The middle heterozygous genotype (A/G); The lower homozygous genotype (G/G); Arrow head: point mutations of CDH17 gene c.343A﹥G; B: The upper homozygous genotype (A/A); The middle heterozygous genotype (A/C); The lower homozygous genotype (C/C); Arrow head: point mutations of CDH17 gene c.2216A﹥C.
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