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Relationship between genetic susceptibility to lead toxicity
and single nucleotide polymorphisms in XRCC1 gene
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Abstract: Objective To explore the relationship between gene polymorphisms of XRCC1 and susceptibility to lead toxici—
ty. Methods 326 blood samples of lead-exposed workers from a storage battery factory in Fuzhou were taken lead and ZPP
levels in blood were analyzed. An assay based on the polymerase chain reaction—restriction fragment length polymorphism ( PCR-
RFLP) technique of restriction enzyrne was used to determine the genotype of the XRCC1 gene then the relationship between
XRCC1 polymorphisms and the susceptibility to lead toxicity was studied by genotypes. Results The distribution frequencies of
alleles and genotypes of XRCCI in 326 lead-exposed workers accorded with Hardy-Weinberg equilibrium ( P > 0.05) the
differences of blood ZPP levels among different genetypes ( XRCC1494CC/CT + TT XRCC1280GG/GA + AA  XRCCl-
399GG/GA + AA) showed no significant significance ( P >0.05) the blood lead level of XRCC1494CT + TT genotype was
higher than that of XRCC1494CC genotype ( P <0.05) however the differences of blood lead levels between the genetypes
XRCC1280GG/GA + AA and XRCC1399GG/GA + AA was no statistical significance ( P >0.05)  while in high blood lead
group ( >1.90 pmol/L) the proportion of XRCC1494CT + TT genotype was higher than that of XRCC1494CC ( P <0. 05)
and the workers with XRCC1494CT + TT genotype had an increased risk of high blood lead ( OR =2.78 95% CI =1.49 ~
5.28) . Conclusion The results showed that there is some correlation between XRCC1 Argl94Trp polymorphisms and blood lead
level and the polymorphism of C changes to T increase the risk of susceptivity to lead toxicity and the XRCC1494CT/TT gen—
otype may be the susceptible genotype to lead toxicity while the XRCC1Arg280His and XRCC1Arg399GIn polymorphisms is
probably not the susceptible factor to lead toxicity.

Key words: XRCCI gene; single nucleotide polymorphisms; lead toxicity; susceptivity

© 2012 -03 - 13 .
: (2010J01364) ;
(2010-5-81) ( PCR-RFLP) X

(1964—) : 1 ( XRCC1) C26304T ( Argl94Trp) . G27466A



* 248 - 2012 25 4 Chinese J Ind Med Aug 2012 Vol. 25 No. 4
( Arg280His) \G28152A( Arg399Gln) 1.2.5 XRCC1
1.2.5.1 GeneAmp 9600
\ZPP XRCC1 + Utrospec 1l . DYY-6C N
o Gel Doc 2000 + Bio-RAD PCR
1 + TIANamp Blood DNA Kit. 2 x Taq PCR Master—
1.1 Mix N GoldView.
Pvull . Rsal. Mspl.
o 1.2.5.2 DNA TTIANamp
18 N Blood DNA Kit DNA (
I . ) DNA
N N o DNA DNA
326 0D260/0D280 1.7~1.9
PCR-RFLP XRCC1 DNA -80°C o
XRCC1494CC. XRCC1494CT. XRCC1494TT. XRCC1- 1.2.5.3 PCR PCR GenBank
280GG. XRCC1280GA. XRCC1280AA. XRCC1399GG. XRCC1 Primer Premier 5.0
XRCCI399GA. XRCCI399AA XRCC1494T, o
XRCCI280A. XRCC1399A PCR 25 wl 2 x Taq PCR Master—
XRCC1494CT  XRCCIH94TT + XRCC1280GA Mix 12.5 pls (10 pmol/L) 1 pl.
XRCCI1280AA “XRCCI399GA  XRCC1399AA (10 wmol/L) 1 pls DNA 2 pl
o o ; 94 C 2 min 94 C
1.2 30 s 30 s ( XRCC1494 57 C. XRCC1280
1.2.1 3% 59 €. XRCC1399 57 C) 72 C 45 s 30
5 ml 1 ml 72 C 7 min.
( EDTA) 1.2.5.4 PCR
24 h . ZPP ; 2 ml 15
EDTA -20 C l PCR 10 wl 1.O wl (Pvu 1I
7 2 ml 10U Rsal 10 U  Mspl 10 U) 10 x Buffer 2 pl
24 h o 37 C 3h o
1.2.2 N ( ZPP) WS/ 3%
T20—1996 « GoldView Gel Doc 2000
» ZPP3800
o o 1o
1.2.3 GBZ159—2004 1.2.6 XRCC1 XRCC149%4
( » Pvu I XRCC1494CC 485
GBZ/T160. 10—2004 bp XRCC1494CT 485 bp. 396 bp 89
» . bp XRCC1494TT 396 bp 89 bp;
6 53 XRCC1280 Rsal
4 3d XRCC1280GG 145 bp 56 bp XRCC1-
8 h 280GA 201 bp. 145 bp 56 bp
(8 h-TWA) . XRCC1280AA 201bp; XRCC1-399
1.2.4 Msp 1 XRCC1399GG 377 bp
. N . 238 bp XRCC1399GA 615 bp. 377 bp
N N N N N 238 bp XRCC1399AA 615 bp.
N o 1.2.7 Hardy-Weinberg



2012 8 25 4 Chinese J Ind Med Aug 2012 Vol. 25 No. 4 249 -
1 XRCCl
XRCCI RE
Prime Sequences (53
SNP ('bp)
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3 XRCCl . . 7PP (x%53) pmol /L
() () PP
XRCC1494 CC 258 28.21 £5.48 7.41 £2.19 1.50 +£0. 31 2.36 +0. 81
(Pvall) CT +TT 68 27.06 £5. 12 6.98 +2.50 2.32 +0.40 2.47 +1.01
P 0.11 0.18 0. 00 0.41
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(Pvull) CT +TT 68 48 20 2.57(1.38 ~4.75) 2.78(1.49 ~5.28)
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