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ABSTRACT. Previous study has shown that miR-122, miR-378, and 
their target gene IL1A may play crucial roles in the tumorigenesis 
of colorectal cancer (CRC). An insertion/deletion polymorphism 



8491IL1A polymorphism and risk of colorectal cancer

©FUNPEC-RP www.funpecrp.com.brGenetics and Molecular Research 14 (3): 8490-8495 (2015)

(rs3783553 TTCA/-) in the 3' untranslated region of IL1A has been 
identified as a contributing factor to the risk of developing several 
cancers. The aim of this study was to evaluate the effect of IL1A 
rs3783553 on CRC risk. CRC patients (N = 339) and healthy control 
subjects (N = 313) were enrolled and genomic DNA was extracted 
from peripheral venous blood. The IL1A rs3783553 polymorphism 
was genotyped using a polymerase chain reaction assay. No significant 
differences in IL1A rs3783553 genotype frequencies were found 
between CRC cases and controls in an analysis of the overall data [ins/
del vs del/del: adjusted odds ratio (OR) = 0.96, 95% confidence interval 
(CI) = 0.69-1.34; ins/ins vs del/del: adjusted OR = 0.71, 95%CI = 0.43-
1.16; ins vs del: adjusted OR = 0.86, 95%CI = 0.69-1.09], nor when 
data were stratified according to clinical parameters. These findings 
indicate that the IL1A rs3783553 polymorphism does not constitute a 
risk factor for the development of CRC.
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INTRODUCTION

Colorectal cancer (CRC) is a malignancy originating from the epithelial cells of the 
colon or rectum, with an estimated 1.2 million new cases and 608,700 deaths worldwide in 
2008 (Jemal et al., 2011). Several factors have been shown to increase the risk of develop-
ing CRC, including male gender (Nguyen et al., 2009), high red meat, fat, or alcohol intake, 
and inadequate consumption of fresh fruit, vegetables, or fiber (Chao et al., 2005; Park et al., 
2005; Cunningham et al., 2010; Watson and Collins, 2011). In addition to these environmental 
influences, genetic factors have also been linked to higher CRC rates. In our previous study, 
we found that IL-16 rs11556218TG and KRAS rs712TT genotypes are associated with signifi-
cantly increased risk of CRC (Gao et al., 2009; Pan et al., 2014).

MicroRNAs (miRNAs) are small non-coding RNA molecules that function in RNA 
silencing and post-transcriptional gene regulation by binding to the 3' untranslated region (3' 
UTR) of target mRNAs (Bartel, 2004, 2009). One miRNA can bind to multiple target mRNA 
transcripts, while one target gene can be bound by multiple miRNAs. Previous studies have 
shown that polymorphism in the 3' UTR may alter the strength with which miRNA binds 
mRNA and may regulate gene expression, thus influencing an individual’s risk of developing 
cancer (Chin et al., 2008; Jazdzewski et al., 2008; Landi et al., 2008; Gao et al., 2009; Landi et 
al., 2011; Li et al., 2013). Gao et al. (2009) reported that a TTCA insertion/deletion polymor-
phism (rs3783553) may contribute to hepatocellular carcinoma susceptibility. Further analysis 
revealed that this insertion may disrupt binding of miR-122/miR-378 to IL1A, thereby increas-
ing expression of interleukin-1 alpha (IL-1a; Gao et al., 2009). Subsequently, several groups 
have investigated the relationship between this polymorphism and hepatocellular carcinoma 
(Du et al., 2014; Wang et al., 2014), nasopharyngeal carcinoma (Yang et al., 2011), gastric 
cancer (Zeng et al., 2014), papillary thyroid carcinoma (Gao et al., 2014), cervical carcinoma 
(Pu et al., 2014b), and epithelial ovarian cancer (Zhang et al., 2014). However, no study to 
date has assessed its association with CRC risk. We performed a genetic association study to 
evaluate the effect of IL1A rs3783553 on CRC risk in a Chinese population.
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MATERIAL AND METHODS

Study population

The study protocol was approved by the Ethics Committee of the Luoyang Central 
Hospital affiliated to the Zhengzhou University, and written informed consent was given by 
all subjects. The study population was composed of 339 CRC patients and 313 healthy con-
trols, with all subjects being of Han Chinese descent. Detailed information concerning the 
study group has been described in our previous study (Pan et al., 2014). Briefly, all individuals 
were enrolled at the hospital between January 2011 and December 2012 and CRC diagnoses 
were confirmed by histopathology. Patient clinical data was obtained from medical records 
and included tumor differentiation status and clinical stage, and metastasis status. The CRC 
group consisted of 209 men and 130 women, with a mean age of 59.9 ± 13.4 years. Within 
this group, 68.1% of CRCs were well or moderately differentiated, with 31.9% being poorly 
differentiated or undifferentiated. Patients with stage I to II tumors represented 54.9% of the 
group, while those with stage III to IV malignancies made up 45.1%. Metastasis was observed 
in 41.9% of cases.

Healthy volunteers visiting the hospital for medical examination during the same pe-
riod were selected as controls. The control group comprised 210 men and 103 women, with 
a mean age of 56.8 ± 11.2 years. The controls were frequency-matched to the CRC group 
according to age, gender, race, and geographic location. Individuals with a family history of 
cancer or inflammatory bowel diseases were excluded.

Genotyping

Genomic DNA was extracted from peripheral venous blood using a commercially 
available genome DNA extraction kit (BioTeke Corporation, Beijing, China). IL1A rs3783553 
was genotyped using a polymerase chain reaction assay. Detailed information of the genotyping 
procedure, such as primer sequences and quality control, has been described in our previous 
study (Gao et al., 2014).

Statistical analysis

Comparisons of demographic characteristics between CRC cases and controls were 
analyzed using the chi-square test or the Student t-test. Hardy-Weinberg equilibrium was 
evaluated by the chi-square test. The effect of IL1A rs3783553 genotype on CRC risk was 
estimated by calculating odds ratios (ORs) and 95% confidence intervals (CIs). We also per-
formed chi-square analysis to determine whether IL1A rs3783553 genotype was associated 
with clinical features, such as tumor differentiation status and clinical stage, and metastasis 
status. All statistical analyses were carried out using SPSS version 13.0 (SPSS Inc., Chicago, 
IL, USA), and P values less than 0.05 were considered to be statistically significant.

RESULTS

Three IL1A rs3783553 genotypes (i.e., del/del, ins/del, and ins/ins) were observed and 
their distribution was found to be in accordance with Hardy-Weinberg equilibrium. Genotype 
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frequencies are presented in Table 1. No significant differences in allele and genotype frequen-
cies were found between cases and controls in an analysis of the overall data (ins/del vs del/
del: adjusted OR = 0.96, 95%CI = 0.69-1.34; ins/ins vs del/del: adjusted OR = 0.71, 95%CI = 
0.43-1.16; ins vs del: adjusted OR = 0.86, 95%CI = 0.69-1.09). After stratification of the data 
according to tumor differentiation status and clinical stage, and metastasis status, no significant 
association was detected between IL1A rs3783553 genotype and clinical features (Table 2).

Genotypes CRC [N (%)] Controls [N (%)] Adjusted OR (95%CI)a Pa

del/del (-/-) 142 (41.9) 124 (39.6) 1.00 (Ref) 
ins/del (ttca/-) 160 (47.2) 143 (45.7) 0.96 (0.69-1.34) 0.17
ins/ins (ttca/ttca)   37 (10.9)   46 (14.7) 0.71 (0.43-1.16) 0.81
del (-) 444 (65.5) 391 (62.5) 1.00 (Ref) 
ins (ttca) 234 (34.5) 235 (37.5) 0.86 (0.69-1.09) 0.21

Table 1. Genotype distributions of the IL1A rs3783553 polymorphism in the CRC patients and healthy controls.

aAdjusted for gender and age using the logistic regression model.

Clinical features                                                            Genotype frequency  OR (95%CI) P value

 N (%) N (%)

Differentiated status Well-moderately Poorly-undifferentiated
   del/del (-/-) 103 (44.6)   39 (36.1) 1.00 (Ref) 
   ins/del (ttca/-) 104 (45.0)   56 (51.9) 1.42 (0.87-2.32) 0.16
   ins/ins (ttca/ttca)   24 (10.4)   13 (12.0) 1.43 (0.66-3.09) 0.36
   del (-) 310 (67.1) 134 (62.0) 1.00 (Ref) 
   ins (ttca) 152 (32.9)   82 (38.0) 1.25 (0.89-1.75) 0.20
Clinical stages I-II III-IV  
   del/del (-/-)   76 (40.9)   66 (43.1) 1.00 (Ref) 
   ins/del (ttca/-)   88 (47.3)   72 (47.1) 0.94 (0.60-1.48) 0.80
   ins/ins (ttca/ttca)   22 (11.8) 15 (9.8) 0.79 (0.38-1.64) 0.52
   del (-) 240 (64.5) 204 (66.7) 1.00 (Ref) 
   ins (ttca) 132 (35.5) 102 (33.3) 0.91 (0.66-1.25) 0.56
Metastasis Yes No  
   del/del (-/-)   58 (40.8)   84 (42.6) 1.00 (Ref) 
   ins/del (ttca/-)   68 (47.9)   92 (46.7) 0.93 (0.59-1.48) 0.77
   ins/ins (ttca/ttca)   16 (11.3)   21 (10.7) 0.91 (0.44-1.88) 0.79
   del (-) 184 (64.8) 260 (66.0) 1.00 (Ref) 
   ins (ttca) 100 (35.2) 134 (34.0) 0.95 (0.69-1.31) 0.75

Table 2. Stratified analyses of the IL1A rs3783553 polymorphism with clinical features in CRC patients.

DISCUSSION

It has been well established that the expression of miRNAs differs according to cancer 
type. By binding to the 3' UTRs of target genes, miRNAs play important roles in tumor patho-
genesis. The expression of miR-378 is known to be downregulated in both plasma and tumor 
tissue in CRC patients (Zanutto et al., 2014; Zhang et al., 2014a). Overexpression of miR-378 
can inhibit cell growth and invasion, while its downregulation may promote these processes 
(Zhang et al., 2014a), suggesting that this miRNA may function as a tumor suppressor in CRC. 
Moreover, miR-122 is upregulated in CRC patients with liver metastasis. Its overexpression 
and the concomitant suppression of its target gene, cationic amino acid transporter 1, in the 
primary tumor has been shown to be involved in the development of colorectal liver metastasis 
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(Iino et al., 2013). The IL1A gene encoding IL-1a is targeted by miR-122 and miR-378 (Gao 
et al., 2009), and IL-1a mRNA and protein have been detected in highly metastatic colon 
cancer cells (Matsuo et al., 2009). In addition, knocking down the expression of IL-1a leads 
to a reduction of vascular endothelial growth factor secretion in colon cancer cells (Shao and 
Sheng, 2007). Taken together, these findings indicate that miR-122/miR-378 and their target 
gene IL1A potentially play a role in CRC tumorigenesis.

In 2009, a functional polymorphism in the IL1A 3' UTR (rs3783553 TTCA insertion/
deletion) was discovered, involving a TTCA insertion that was found to alter the binding of 
miR-122/miR-378 to IL1A. Gao et al. (2009) reported that the IL1A rs3783553 ins/ins homo-
zygous genotype is associated with a significantly reduced risk of hepatocellular carcinoma. 
Similarly, decreased risks were found for nasopharyngeal carcinoma (Yang et al., 2011), gas-
tric cancer (Zeng et al., 2014), cervical carcinoma (Pu et al., 2014), and epithelial ovarian 
cancer (Zhang et al., 2014b). Furthermore, patients of this genotype demonstrated a reduced 
risk of developing stages T3 and T4 of papillary thyroid carcinoma (Gao et al., 2014) and poor 
cervical carcinoma tumor differentiation (Pu et al., 2014). Since IL1A rs3783553 may be used 
as a genetic biomarker for tumorigenesis, we hypothesized that it may be associated with CRC 
risk. However, no significant association was observed between this polymorphism and CRC 
risk in the overall analysis, nor when the data were stratified. One possibility for this contrary 
result may be that the role of IL1A rs3783553 varies according to cancer type. Moreover, the 
moderate sample size employed in this study cannot be ruled out in any attempt to explain 
these differing results. Therefore, further investigations involving larger numbers of samples 
are necessary to confirm these findings.

Some limitations regarding this study must be taken into account. The study design 
was hospital based, which may have influenced the observed effects of IL1A rs3783553 on 
CRC risk. Additionally, all participants enrolled in the study were Han Chinese, therefore 
any results obtained cannot be applied to other ethnicities. Further population-based 
association studies are warranted to verify our results, especially those including different 
ethnic groups.

In summary, no significant difference in IL1A rs3783553 was observed between CRC 
patients and controls, indicating that this TTCA insertion/deletion polymorphism does not 
constitute a risk factor for the development of CRC. However, other genetic risk factors for 
this disease may exist. Further research is needed to screen novel biomarkers and explore the 
mechanism behind CRC pathogenesis.

Conflicts of interest

The authors declare no conflict of interest.

ACKNOWLEDGMENTS

Research supported by grants from the National Natural Science Foundation of 
China (#81302149), the Ph.D. Programs Foundation of Ministry of Education of China 
(#20130181120011), the Distinguished Young Scientist Program of Sichuan University 
(#2013SCU04A38), and the Science & Technology Pillar Program of Sichuan Province 
(#2014SZ0001).



8495IL1A polymorphism and risk of colorectal cancer

©FUNPEC-RP www.funpecrp.com.brGenetics and Molecular Research 14 (3): 8490-8495 (2015)

REFERENCES

Bartel DP (2004). MicroRNAs: genomics, biogenesis, mechanism, and function. Cell 116: 281-297.
Bartel DP (2009). MicroRNAs: target recognition and regulatory functions. Cell 136: 215-233.
Chao A, Thun MJ, Connell CJ, McCullough ML, et al. (2005). Meat consumption and risk of colorectal cancer. JAMA 

293: 172-182.
Chin LJ, Ratner E, Leng S, Zhai R, et al. (2008). A SNP in a let-7 microRNA complementary site in the KRAS 3' 

untranslated region increases non-small cell lung cancer risk. Cancer Res. 68: 8535-8540.
Cunningham D, Atkin W, Lenz HJ, Lynch HT, et al. (2010). Colorectal cancer. Lancet 375: 1030-1047.
Du Y, Han X, Pu R, Xie J, et al. (2014). Association of miRNA-122-binding site polymorphism at the interleukin-1 alpha 

gene and its interaction with hepatitis B virus mutations with hepatocellular carcinoma risk. Front. Med. 8: 217-226.
Gao L, Zhu X, Li Z, Li L, et al. (2014). Association between a functional insertion/deletion polymorphism in IL1A gene 

and risk of papillary thyroid carcinoma. Tumour Biol. 35: 3861-3865.
Gao LB, Rao L, Wang YY, Liang WB, et al. (2009). The association of interleukin-16 polymorphisms with IL-16 serum 

levels and risk of colorectal and gastric cancer. Carcinogenesis 30: 295-299.
Gao Y, He Y, Ding J, Wu K, et al. (2009). An insertion/deletion polymorphism at miRNA-122-binding site in the 

interleukin-1alpha 3' untranslated region confers risk for hepatocellular carcinoma. Carcinogenesis 30: 2064-2069.
Iino I, Kikuchi H, Miyazaki S, Hiramatsu Y, et al. (2013). Effect of miR-122 and its target gene cationic amino acid 

transporter 1 on colorectal liver metastasis. Cancer Sci. 104: 624-630.
Jazdzewski K, Murray EL, Franssila K, Jarzab B, et al. (2008). Common SNP in pre-miR-146a decreases mature miR 

expression and predisposes to papillary thyroid carcinoma. Proc. Natl. Acad. Sci. U. S. A. 105: 7269-7274.
Jemal A, Bray F, Center MM, Ferlay J, et al. (2011). Global cancer statistics. CA Cancer J. Clin. 61: 69-90.
Landi D, Gemignani F, Naccarati A, Pardini B, et al. (2008). Polymorphisms within micro-RNA-binding sites and risk of 

sporadic colorectal cancer. Carcinogenesis 29: 579-584.
Landi D, Moreno V, Guino E, Vodicka P, et al. (2011). Polymorphisms affecting micro-RNA regulation and associated 

with the risk of dietary-related cancers: a review from the literature and new evidence for a functional role of 
rs17281995 (CD86) and rs1051690 (INSR), previously associated with colorectal cancer. Mutat. Res. 717: 109-115.

Li ZH, Pan XM, Han BW, Guo XM, et al. (2013). A let-7 binding site polymorphism rs712 in the KRAS 3' UTR is 
associated with an increased risk of gastric cancer. Tumour Biol. 34: 3159-3163.

Matsuo Y, Sawai H, Ma J, Xu D, et al. (2009). IL-1alpha secreted by colon cancer cells enhances angiogenesis: the 
relationship between IL-1alpha release and tumor cells’ potential for liver metastasis. J. Surg. Oncol. 99: 361-367.

Nguyen SP, Bent S, Chen YH and Terdiman JP (2009). Gender as a risk factor for advanced neoplasia and colorectal 
cancer: a systematic review and meta-analysis. Clin. Gastroenterol. Hepatol. 7: 676-681.e1-3.

Pan XM, Sun RF, Li ZH, Guo XM, et al. (2014). A let-7 KRAS rs712 polymorphism increases colorectal cancer risk. 
Tumour Biol. 35: 831-835.

Park Y, Hunter DJ, Spiegelman D, Bergkvist L, et al. (2005). Dietary fiber intake and risk of colorectal cancer: a pooled 
analysis of prospective cohort studies. JAMA 294: 2849-2857.

Pu Y, Zhang Z, Zhou B, Chen P, et al. (2014). Association of an insertion/deletion polymorphism in IL1A 3'-UTR with 
risk for cervical carcinoma in Chinese Han Women. Hum. Immunol. 75: 740-744.

Shao J and Sheng H (2007). Prostaglandin E2 induces the expression of IL-1alpha in colon cancer cells. J. Immunol. 178: 
4097-4103.

Wang BS, Liu Z, Xu WX and Sun SL (2014). Functional polymorphisms in microRNAs and susceptibility to liver cancer: 
a meta-analysis and meta-regression. Genet. Mol. Res. 13: 5426-5440.

Watson AJ and Collins PD (2011). Colon cancer: a civilization disorder. Dig. Dis. 29: 222-228.
Yang ZH, Dai Q, Zhong L, Zhang X, et al. (2011). Association of IL-1 polymorphisms and IL-1 serum levels with 

susceptibility to nasopharyngeal carcinoma. Mol. Carcinog. 50: 208-214.
Zanutto S, Pizzamiglio S, Ghilotti M, Bertan C, et al. (2014). Circulating miR-378 in plasma: a reliable, haemolysis-

independent biomarker for colorectal cancer. Br. J. Cancer 110: 1001-1007.
Zeng XF, Li J and Li SB (2014). A functional polymorphism in IL-1A gene is associated with a reduced risk of gastric 

cancer. Tumour Biol. 35: 265-268.
Zhang GJ, Zhou H, Xiao HX, Li Y, et al. (2014a). MiR-378 is an independent prognostic factor and inhibits cell growth 

and invasion in colorectal cancer. BMC Cancer 14: 109.
Zhang Z, Zhou B, Gao Q, Wu Y, et al. (2014b). A polymorphism at miRNA-122-binding site in the IL-1alpha 3' UTR is 

associated with risk of epithelial ovarian cancer. Fam. Cancer 13: 595-601.


