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SHORT COMMUNICATION

Background: The risk of sporadic colorectal cancer can be associated with environmental and lifestyle factors that may be sources
of physical and chemical carcinogens, modulated by products of many low penetrance genes. Polymorphisms of DNA repair genes
may influence variation in individual DNA repair capacity, which is crucial for preventing genomic instability, which, in turn, may be
associated with risk of cancer. XRCC1 is an essential protein for the base excision repair pathway which primarily deals with DNA
base modifications, arisen spontaneously or as a consequence of the action of environmental factors. Aim: To perform a case-control
study and test the association between two polymorphisms in the XRCC1 gene: Arg194Trp and Arg399Gin and colorectal cancer
risk and progression. Methods: Genotypes were determined in DNA from peripheral blood lymphocytes of 100 colorectal cancer
patients and 100 age, sex and ethnic-matched cancer-free controls by PCR RFLP. Results: We found that both polymorphisms of
the XRCC1 gene were not associated with risk and progession of colorectal cancer in a Polish population. Moreover, there was not
such association form the Arg194Trp/Arg399GiIn haplotypes. Conclusion: The Arg194Trp and Arg399GIn polymorphisms of the

XRCC1 gene may not be associated with colorectal cancer in Polish population.
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The risk of sporadic colorectal cancer (CRC) can be
associated with environmental and lifestyle factors that
may be sources of physical and chemical carcinogens,
modulated by products of many low penetrance genes
[1]. Polymorphisms of DNA repair genes may influence
variationin individual DNA repair capacity, which is cru-
cial for preventing genomic instability, which, in turn,
may be associated with risk of cancer [2]. Base excision
repair (BER) is a DNA repair pathway dealing primarily
with DNA base modifications, arisen spontaneously or
as a consequence of the action of environmental fac-
tors. XRCC1 is a protein essential in BER. Two transi-
tions C26304T and G28152A in the XRCC1 gene result
in amino acid substitutions Arg194Trp and Arg399Gin,
respectively, and are polymorphisms in many popula-
tions [3]. A case-control studies from Egypt and Asia
showed that the Arg399Gin variant was associated with
a significantly increased risk of CRC [4, 5], but results
from Norway did not confirm those findings [6]. In the
present work we tried to find an association between
the Arg194Trp and Arg399Gin polymorphisms of the
XRCC1 gene and CRC in a Polish population.

Patients. Blood samples were obtained from
100 patients (36 men and 64 women, median age 65,
quartiles: 57, 75 years) with CRC treated from October
2000 to May 2007 at Department of Gastroenterology
and Internal Diseases, Medical University of Lodz,
Poland Internal Diseases and Department of Onco-
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logical Surgery, N. Copernicus Hospital, Lodz, Poland.
All patients had histologically confirmed advanced
adenocarcinoma of the colon.

Control samples consisted of DNA extracted from
blood of age- (* 5 years) and sex-matched 100 can-
cer-free controls. Both patients and controls were of
Central Poland origin. Samples were obtained under
consideration of all ethical and legal requirements.

Chemicals and reagents. QlAamp DNA Blood
Mini Kit for isolation of high-molecular-weight DNA
was obtained from Qiagen (Chatsworth, CA, USA).
Mspl enzyme was purchased from NE Biolabs (USA).
All reagents for PCR reaction were from Qiagen. Elec-
trophoresis was conducted in TAE buffer.

Genotyping. Genomic DNA was prepared using
the guanidine-isothiocyanate acid isolation method.
PCR-RFLP was used to detect the genotypes of the
Arg194Trp and Arg399GiIn polymorphisms. PCR primers
and conditions for amplification described previously
by Abdel-Rahman et al. [4] were used to generate a
491-bp and a 615-bp products containing the polymor-
phic Arg194Trp and Arg399Gin sites, respectively. The
restriction enzyme Mspl was used to genotype these
polymorphisms. More than 10% of the samples were
repeated, and the results were 100% concordant.

Data analysis. Distribution of genotypes, haplo-
types and alleles between groups were tested using
chi-square tests. Potential linkage between genotype
and cancer was assessed by the logistic regression.
Analyses were performed using STATISTICA 6.0 pac-
kage (Statsoft, Tulsa, OK, USA).

The 100 cases were divided into groups according
to genotype, node status (N) and tumor size (T). The
genotype and allele frequencies of the Arg194Trp and
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Arg399GiIn polymorphisms for the patients did not
differ from those for the controls (Table), and geno-
types in controls were in Hardy-Weinberg equilibrium
(P=0.05). Logistic regression analysis indicated that
neither genotype nor allele variants of the polymor-
phisms were risk factors for CRC in the population
under study (see Table). There was not any association
between Arg194Trp/Arg399Gin haplotypes and CRC
occurrence (data not shown). Additionally, we did not
find any correlation between the polymorphisms and

clinical factors N and T (data not shown).
Table. The genotype and allele frequency and odds ratio (OR) of the Arg194Trp
and Arg399Gin polymorphism of the XRCC1 gene in colorectal cancer

Frequency
Genotype or Allele Patients Controls OR (95% CI)
(n=100) (n=100)

Arg194Arg 0.92 0.91 1.14(0.42-3.08)
Arg194Trp 0.05 0.08 0.61(0.19-1.92)
Trp194Trp 0.03 0.01 3.06 (0.31-29.95)
194Arg 0.94 0.95 0.90 (0.38-2.18)
194Trp 0.06 0.05 1.11(0.46-2,67)
Arg399Arg 0.47 0.39 1.39(0.78-2.43)
Arg399GIn 0.37 0.45 0.72 (0.41-1.26)
GIn399GiIn 0.16 0.16 1.00 (0.47-2.13)
399Arg 0.66 0.62 1.19 (0.79-1.79)
399GiIn 0.34 0.38 0.84 (0.56—1.26)
Arg194Arg/Arg399Arg 0.46 0.36 1.51(0.86-2.67)
Arg194Arg/Arg399Gin 0.33 0.40 0.74 (0.41-1.32)
Arg194Arg/GIn399GIn 0.13 0.25 0.85(0.38-1.89)
Arg194Trp/Arg399Arg 0.01 0.02 0.49 (0.04-5.55)
Arg194Trp/Arg399Gin 0.03 0.05 0.59 (0.14-2.53)
Arg194Trp/GIn399GIn 0.01 0.01 1.00(0.06-16.21)
Trp194Trp/Arg399Arg 0.00 0.01 -
Trp194Trp/Arg399GIn 0.01 0.00 -
Trp194Trp/GIn399Gin 0.02 0.00 -

Notes: “CI” — confidence interval,“—" — not estimated.

Our data did not provide evidence to support the
reports of Abdel-Rahman et al. [4] and Hong et al. [5]
that the 399Gin variant of the Arg399GiIn polymorphism
could be associated with increased risk of CRC, although
our data are in agreement with those reported for a Cau-
casian population from Norway [6]. This discrepancy is
likely due to different allele frequency. Distribution data
indicate that the frequency of the 399GiIn allele in our
controls was 0,38, much higher than those reported by

Abdel-Rahman et al. (0.14), and Hong et al. (0.20). The
frequency of the 399Gin allele in our study (0.34) was
comparable with that reported for Caucasians (0.37)
and higher than that reported for Egyptian and Asian
(0.14 and 0.25, respectively). These differences suggest
a possible ethnic variability in the allelic distribution of
XRCC1.We alsofind thatvariant Arg194Trp of the XRCC1
geneis notassociated with risk of CRC in a Polish popula-
tion, what is consistent with data from other populations
[4-6]. In conclusion — the Arg194Trp and Arg399Gin
polymorphism of the XRCC1 gene may not be associated
with colorectal cancer in Polish population.
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OTCYTCTBUE ACCOUUVALUN MEXAY NOJIMMOPDPU3IMAMU
Arg194Trp U Arg399GIn FTEHA XRCC1 U PUCKOM U NPOrPECCUEN
PAKA TOJICTOM KULLUKHM B NOJIbCKOU nNonynsuuu

Puck pa3BuTHs CIOPAANYECKOro PaKka NpsIMOii KHIIKH MOKeT ObITb 00YCJIOBJIeH (DaKTOpaMK OKPYKAIOIel Cpefibl, a TAKKE 00pa3oM
JKH3HH OOJIBHBIX. DTH (DAKTOPBI MOTYT OBITh UICTOYHUKOM (PU3MYECKMX M XMMUYECKHX KAHIEPOTEHOB, KOTOPbIE MOIYIMPYIOTCS MHO-
TMMU HU3KO-TIeHEHTPAHTHbIMU reHaMu. Tlommopdusm reHos, oTeeuaromux 3a penapauyio JTHK, MokeT BAMSTH HA UHIMBUIYAIbHYIO
3¢heKTHBHOCTH penapanyn, KOTopasi irpaeT PEIAIoILyIo POJIb B IPEIOTBPAIIEHAN TeHOMHOI HECTA0MIBHOCTH M MOKET ObITh ACCOIMHU-
POBaHAa ¢ MOBbILIEHHbIM prckoM pa3suTHs paka. besok XRCC1 BbinosmHsieT BaxkHYI0 (DYHKIMIO B TIporiecce SKCIM3UOHHON penapanym
HYKJICOTHIHBIX OCHOBAHMIA, KOTOPAs PACIO3HAET MOAM(BMKAIMM HYKIeOTHIHbIX ocHoBanmii JITHK, mosBisionmxcs CIOHTAHHO J1M00
B pe3yJ/ibTaTe JeiicTBHs BHeIHUX (DaKkTOpoB. /[e.76: IPOBECTH UCCIIEIOBAHNE METOIOM CJTy4Yaii-KOHTPOJIb U MPOBEPHTDH ACCOLMALMIO MEXKTY
1Byms noaumopdusvamvu reia XRCC1 — Arg194Trp n Arg399Gln u puckom pa3BuTus U Iporpeccuu paka ToJcToii Kuku. Memodoi:
15 onpenenennsi redotuna veronoM PCR RFLP ucnons3oam JTHK, BeinenenHyto u3 mmvdgountos nepugepudeckoil KpoBH 60IbHBIX
pakom ToJicToii kuimku (n = 100) u 3nm0poBbIx A0HOPoB (n = 100), Ge3 0TGOPa 0 BO3PACTY, MOy WM ITHHIECKOi rpynne. Pezyiomamot:
MOKA3aHO, 4T0 nomMopdusmsl rena XRCC1 He acconMupoBaHbI C PUCKOM M IPOrpeccHeii paka TONCTOi KUIIKH B NOJIbCKOI MOMY/ISIUH.
Bo:ee Toro He BbisiBieHa accommamus ¢ popmavu Argl94Trp/Arg399Gln. Boiéods:: nommvopduzm Arg194Trp u Arg399Gin B rene
XRCCI He acconMipoBaH ¢ pa3BUTHEM PaKa NPSAMOii KUK B MOJIbCKOM MOMYJISIIUH.

Karoueevie croéa: XRCC1, noaumopdusm reHa, paK TOJCTONH KMIIKH.
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