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Introduction

 Colorectal cancer (CRC) is the major cause of mortality 
and morbidity in western countries. It is third most 
common cancer in both men and women (Hisamuddin 

Americans an estimated 16,650 cases and 7,050 deaths 

In Kashmir CRC ranks 4th

cancers (Arshad et al. accepted for publication). Kashmiri 
population has a peculiar dietary habits and mode of 

amines via environmental factors, well-cooked food and 
other sources can form DNA adducts in vivo and thus lead 

XRCC1, XRCC3, 

major DNA repair pathways. XRCC1 [X-ray repair cross 

encodes protein involved in base excision repair (BER) 
XRCC1
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Abstract

 Background: The DNA repair gene XRCC1 Arg399Gln gene polymorphism has been found to be implicated 

in the development of various cancers, including colorectal cancer (CRC), in different populations. We aimed 

to determine any association of this polymorphism with the risk of CRC in Kashmir. Materials and Methods: 

included in this study. Genotyping was carried out by the polymerase chain reaction- restriction fragment length 

polymorphism (PCR-RFLP) method. Results: Genotype frequencies of XRCC1 Arg399Gln observed in controls 

were 34.2%, 42.5% and 23.3% for GG (Arg/Arg), GA (Arg/Gln), AA( Gln/Gln), respectively, and 28.3%, 66.7% 

association of Arg399Gln SNP with any clinicopathological parameters of CRC was found. Conclusions: We 

found the protective role of 399Gln allele against risk to the development of CRC. The XRCC1 heterozygote 

status appears to be a strong risk factor for CRC development in the Kashmiri population.
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as a scaffold for other DNA repair proteins, such as DNA 

XRCC1 interacts with poly (ADP-ribose) 

strand breaks (Caldecott et al., 1996; Masson et al., 1998).

pathway.XRCC1

to chromosomal aberrations compared to the parental 
XRCC1

XRCC1 die in early 
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Polymorphisms in XRCC1
substitutions may impair the interaction of XRCC1 with 

strand break repair. Genetic polymorphisms in DNA repair 

XRCC1

Hepatocellular Carcinoma, Glioma (Moullan et al., 2003, 

associated with increased risk of colorectal cancer. Also 

have reported protective role of AA allele (Olshan et al., 

XRCC1 

with the risk of colorectal cancer in Kashmiri population.

Materials and Methods

 A total of 120 blood samples of CRC patients were 

between May 2009 and January 2011. All the cases 

control subjects were recruited from the same hospital and 

written informed consent was obtained from each recruited 

committee. 

DNA extraction and polymerase chain reaction-restriction 
fragment length polymorphism (PCR-RFLP) 
 Genomic DNA was isolated by Phenol chloroform 
method from whole-blood samples of both cases and 

of 615bp of the XRCC1

 PCR buffer (Biotools, B&M 
2

denaturation step at 94oC for 7 minutes, followed by 35 
denaturation cycles of 30 seconds at 94oC, 30 seconds of 

oC, and 30 seconds of extension at 72oC, 
oC for 5 minutes. 

XRCC1
oC 

Data analysis

odds ratios (OR) were used as estimates of the relative 

other related risk factors of CRC.

Results 

 

XRCC1

Figure 1. A) Lane M 100bp DNA ladder. 

 B) Lane M 100 bp 

DNA Ladder.

                                                                 
A)

                                                                 
B)

1           2           3            4           5        M 
                                                                 

     M       1      2        3        4        5        6      7 

Table 1. Comparison of Clinico-pathological 

Characteristics of Controls and Cases

Variables Cases  Controls OR p value
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allele G and A observed in our study in cases is 0.62 
and 0.38 respectively, whereas in controls it is 0.55 
and 0.45 respectively. XRCC1

XRCC1 

Discussion

XRCC1

XRCC1 

interactions between XRCC1 and other BER proteins. 

et al., 2000).

the three variant alleles of XRCC1

of development of CRC. No risk could be attributed to 

a positive association of the XRCC1 399 AA allele with 

and neck (Erich et al., 1999) breast (Duell et al., 2001) 

these subjects are more susceptible to chemically induced 

(2006) found 399AA allele to be associated with a reduced 

found that the presence of the XRCC1 399Gln allele is 

that the presence of the XRCC1 399Gln allele is protective 

0.38 respectively, whereas in controls it is 0.55 and 0.45 
respectively. A number of studies have reported that the 
XRCC1 399Gln allele has no or an inverse relationship 
with the risk of neoplasm development (Olshan et al., 

2005).

is risk allele in the development of CRC could be that  

which ultimately leads to reduced risk of exposure induced 

possibility of XRCC1
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Table 3. Genotype Frequency of XRCC1 Gene 

Polymorphism in Cases and Controls
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Table 2. Association between XRCC1 399Arg/Gln  

Phenotypes and Clinic-pathological Characteristics 

of Cases
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which the XRCC1 399Gln allele can have apparently 
opposite effects on the risk of neoplasm development is 
not known and should be further studied in detail.

In conclusion our study reports protective role of 

development of CRC in Kashmiri population however 
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