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Purpose: DNA in most cell is regularly damaged by
endogenous and exogenous mutagens. Unrepaired dam-
age resulted in apoptosis or may lead to unregulated cell
growth and cancer. Inheritance of genetic variants at one
or more loci results in an reduced DNA repair capacity.
These polymorphisms are highly prevalent in the popula-
tion, and therefore the attributable risks for cancer couid be
high. Several studies have documented that polymorphisms
of XRCC1, XPD and XRCC3 are associated with skin
cancer, especially, XRCC1 among of them has been
reported frequently. So, this study involves the relationship
between mutation of XRCC1 of squamous cell and basal
cell cancer of the skin and risk of cancer development in
Korean population.

Methods: In case control study, study population
(n=100, each cancer) is patients who were pathologically
diagnosed as skin cancer(squamous cell carcinoma and
basal cell carcinoma) in Yonsei Wonju Christian Hospital
and Bundang CHA General Hospital between 1998 and
2004. The samples of DNA from whom no history of pre-
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malignant skin lesion and other malignant diseases were
reported belonged to the control group(n=210). Blood
and tissue samples were analyzed for presence of
XRCC1 Arg399Glu, Arg280His, Arg194Trp using PCR/
RFLP method.

Results: For Korean, there was a significant correla-
tion between XRCC1 Arg399GIn gene mutation and risk
of basal cell carcinoma development(Arg 399GIn(GA),
p=0.012, OR=2.016, 95% Cl; 1.230-3.305) /Arg399GIn
(AA), p=0.011, OR=1.864, 95% CI; 1.149-3.026)). And,
there was also significant correlation between XRCC1
Arg194Trp and risk of skin squamous cell carcinoma
development (Arg194Trp (CT + TT), p=0.041, OR=0.537,
95% ClI; 0.301-0.960)). In contrast, there was no signifi-
cant correlation between XRCC1 Arg280His and risk of
either basal cell carcinoma or squamous cell carcinoma
development.

Conclusion: Our result present that XRCC1 Arg399
Gln in basal cell carcinoma and XRCC1 Arg194Trp in
squamous cell carcinoma have possibility of cancer risk
and biomarker in Korean population. But XRCC1 Arg280
His known having cancer risk on other studies is not
associated with cancer risk to squamous cell carcinoma
and basal cell carcinoma in Korean population.

Key Words: Repair gene, Skin, Squamous cell carcinoma,
Basal cell carcinoma, XRCC1
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o 2PEA e £48 QAAE ATARGAY go
2 SHAY. old3 £4¥ DNAS Hgshs $a47
TfrRAolH, =2 XRCC1E ¥ §3l= BER pathway
(base excision repair), XPC, XPD¢} ERCC1 & ¥ g3}
£ NER pathway(nueloetide excision repair), BRCALI,
BRCA2¢} XRCC3 5& X§3}= DSBR pathway(double-
strand brake repair)’$} MMR pathway(mismatch repair)
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A gddlo] €A w¥A J)5el Wael £4E DNA
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doh, AEXe, #H¢, FARY ARPAIAAEY FolH,
¥Reke XRCCl, XPD, XRCC3¢] E¢HO|7} ¥

itk XRCClol| i) 74x1¢) @ 47) Edde]
single nuclodtide polymorphism)o] 13-¢] &<1H Aqx]
o]5& BERY #4o g o 3Ry A JF
& =2 Aoz A%} XRCCLE in vivost in vitrod) A

(e3

27 SSB(single strand breaks)& = BER ZAE2E 53|
Aoz A &4 Bste, XRCClo] 2HE A
TEL FHAY FASA WAL 44 A9, 2
&g o’

gpote 138, BEeF, 0239 33 S P
Zrleke 240 3, HRY F AR ol WAE £
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e} WEFe] XRCCLS] Aol P24 Aol
A2 FAsim, BIAY ARYel T4 ATHRA
a3tk
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Ap= XRCC19] Arg399Glu, Arg280His, Argl94TrpE

R O < TG A <

L}, el

1) AR 24

DNA £2]& DNAFZ 7| E(extraction column, QIAmp
blood kit, Qiagen)dl] olal A|ZAte] Z2EZ] webA
paraffin blocke]l 551 Ao 22 R2 F vl AH =2
Ae At etk XRCCl Argd9Ging XRCCl
3999 ojmlicate EFshe RES FEAIIY] Hsty
primer set$] sense primer(5-CCAAGTACAGCCAGGTC
CTA-3)9} antisense primer(5’-AGTCTGACTCCCCTCCGG
AT-3)2 AL83}e] GeneAmp PCR ma-chine(Perkin Elmer
9600) 0.2 ZEZN AT A7)9 22 PCR $Z0 &3] A4E
171bp AR EE FEZA717] S8) ATA 30x F |4
<, 62°C A A 30% < annealing?dt TF-5, 72Tl A 30% &
b AFg AT HBE 358 WEAETh XRCCL Arg
280His & XRCCL9] 280 opv]eAbe Zdhe F2d T
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ZA)7]7] 9]3ted primer set§l sense primer(5’-TGGGGCC
TGATTGCTGGGTCTG-3')3} antisense primer(5’-CAGCAC
CACTACCACACCCTGAAGG-3)E AH&-3fd PCR 5%
o oaf MAE 282bp HAHES B7] A3 Arisk 22
FA& B gl XRCCl Argl9%4Trp XRCC19] 194
W olnieibs Eehe HEE $FA)717] A8k primer.
set¢] sense primer(5-GCCCCGTCCCAGGTA-3')¢} anti-
sense primer(5-AGCCCCAAGACCCTTTCACT-3)E A}
43l PCR Z-Fof) of3) A4€ M91bp FHEE 47] 9
8 471sh e HRE WS

ZZg GUES Arg399%GIn(G > A) Blol& AT &
9lE A3 EAE Mspl(BioLab, England) 6U, Arg280His
(G > Q) HolE U4 4 e A 4= Rsal(Biolab,
England) 6U, Argl9Trp(C > T) ¥o|E A4E + e
A &4 E Mspl(BioLab, England) 6UE A}-8-3tef 37T
oM sty Bt Ealstg A v Fe 15ule Sl A
23 BHEL 2% agarose gel2 H7|9F F B9 4
B & #Fsgch XRCCl Argl94Trpe 4% agarose gelS
A48T

S B4 A3} hex) e Re Az B4 A )
AzelA ALdstel A3 F AT Wl Ak

~ XRCC1 Arg399GIn(GG) # A8 92 bp, 62 bp<} 16bp 2}

370¢] B o 2, Arg399GIn(GA) 12182 154bp, 92 bp,
62 bp2} 16 bpe] 4709 ©H O 2, Arg399GIn(AA) # A2
& 154bp9} 16bpe} 270 @R FaEUr: XRCCL
Arg280His(GG) 34182 141 bpE, Arg280His (GA)
AAE-L 282bpe} 141bpo] 2749 ©HOE, Arg280His
(AA) §0A18L 282bpE E3 5 ATk XRCC1 Argl94Trp
(CC) §-443-S 293 bp, 178 bp} 20 bp) 3748 ©HO =,
Argl194Trp(CT) &7 #8-2 313 bp, 293 bp, 178 bp3} 20 bp
9 4709 wHoE, Argl9MTrp(TT) F3AE-E 313 bpat
178 bpel 2709 HHo 2 Ea = Aok

2) A

Hz7a AEae o] B vuIe
517 95ted odd ratio(OR)$} 95% A2 F-7k95% CI)
ST BAZY tETe YN 5L AR
ale] APEdE Chi-square test®} A ollE ANOVA test
2 Sink thle 24 A5 logistic 3172 4E A
stged 7Hs3 a g (confounder; AE, A'E)o] of
e 24 L 519 adjusted OR(AOR)S A4+stAth &
A& SAS for window, version 8.2(SAS inc., North Caro-
lina, USA)Z A3}t p g < 0.058 ojm) glE e
= A5

i
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uk
E XRCC1 Arg399G1u, Arg2801—hs, Arg194Trp_4
ol gt PCR/RFLP$} DNA 7144
& §8o 2AFFAHFig. 1-3).

7. XRCC1 Agr399Gin2| Z3t

1) XROC1 AgraaGine] I Atm| M=t H| @

HETS 19180l Ha ol 464X e, HHl=
1:1.76('¢: )0tk iz A¥EIZE 20-40xﬂ7}
46.1%, 41 - 60417} 30.3%, 604 o]4ko] 23.6%FTh HET
2 98 ol on, B volE 712493 AUl 1:14 (F
cofjolodrt. A8 EIE 20-4047F 0.0%, 41-6047}
28.6%, 60 o]0l 56.17% k. Y=t G7}
68.8%°]1 A7} 31.2% At 971 Fele GG} 51.31/48.98
(N27/AET, %), GAV} 42.41/39.80, AA7} 6.28/11.22,

HTx=

-
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GA+AAE 4869/51.02%th 273} S48 o] £ &
A A ou Sl Aol YAThp=0.712)(Table I).
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Fig. 2. RFLP analysis of the XRCC1 Arg280His(G > A) muta-
tion using enzyme Mspl. M: 100 bp marker DNA, GG: normal
genotype, GA: heterozygous genotype, AA: homozygous mutant

genotype.
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Fig. 1. RELP analysis of the XRCC1 Arg399GIn(G > A) muta-
tion using enzyme Mspl. M: 100bp marker DNA, PP: PCR pro-
duct, GG: normal genotype, GA: heterozygous genotype, AA:
homozygous mutant genotype.

Fig. 3. RFLP analysis of the XRCC1 Arg194Trp(C > T) muta-
tion using enzyme Mspl. M: 100 bp marker DNA, CCnormal
genotype, CT: heterozygous genotype, TT: homozygous mutant

genotype,

Table I. XRCC1 Agr399GIn: GG vs. GA vs. AA in Squamous Cell Carcinoma

Controls=N(%) Cases=N(%) OR 95% CI
GG 98(51.3) 48(49.0) 1.00 -
GA 81(42.4) 39(39.8) 0.98 0.59-1.65
AA 12(6.3) 11(11.2) 1.87 0.77 - 4.55
GA+GG 93(48.7) 50(51.0) 11 0.67-1.79
Total 191(100) 98(100)
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Table . XRCC1 Agr399GIn: GG vs. GA vs. AA in Basal Cell Carcinoma

Controls=Ni(%) Cases=N(%) OR 95% CI
GG 98(51.3) 39(36.1) 1.00 -
GA 81(42.4) 65(60.2) 2.02 1.23 - 3.31*
AA 12(6.3) 4(3.7) 0.84 0.26-2.72
GA+GG 93(48.7) 69(63.9) 1.86 " 1.15-3.03%
Total 191(100) 108(100)
*p <005
Table lll. XRCC1 Agr280His: GG vs. GA vs. AA in Squamous Cell Carcinoma

Controls=N(%) Cases=N(%) OR 95% CI
GG 169(82.0) 74(78.7) 1.00 -
GA 35(17.0) 18(19.1) 117 063-2.21
AA 2(1.0) 2(2.1) 228 0.32-1652
GA+GG 37(18.0) 20(21.3) 123 0.67-2.27
Total 206(100) 94(100)
Table IV. XRCC1 Agr280His: GG vs GA vs AA in Basal Cell Carcinoma

Controls=N(%) Cases=N(%) OR 95% CI
GG 169(82.0) 74(78.7) 1.00 -
GA 35(17.0) 18(19.1) 117 0.63-221
AA 2(1.0) 2(2.) 2.28 0.32-1652
GA+GG 37(18.0) 20(21.3) 1.23 0.67-2.27
Total 206(100) 94(100)

2) XRCC1 Agr399GIne| 7| XM=t H|m

Yz7e 1918, Ag7e 10sAgon Adrel P
ol B 6794 9o AulE 1:085 (F: A)Adk @
BEYE 20-4047} 0.01%, 41 - 6047} 18.8%, 604 o] 4
o] 80.1%¥ k. tPFAA} G7} 662%0]31L AV}
33.8% G}t |47] = GG} 51.31/36.11(N =2/ AL,
%), GA7} 4241/60.19, AA7} 6.28/3.70, GA+AA+= 48.69/
63.899 ). GA(p=0.012, OR=2.016, 95%CL; 1.230 - 3.305)%}
GG(p=0.011, OR=1.864, 95% CI; 1.149-3.026)2 EF t)=
23] Aol % A 94 E7H) FE Feol7t U
THTable II).

1=y

L o

L}. Arg280Hise| 1}
1) XRCC1 Agro80His2| T Al M|Z 2t bW
o EFAA G7} 882%°)1 A7} 11.8% ) <

HNEs

7] Bele GG/} 82.04/78.72(tN 22/ ABF, %), GAZ}
16.99/19.15, AA7} 0.97/2.13, GA+AAE 17.96/21.28 T}

iz 2 A A gusle Aozt YA p=
0.527)(Table III).

2) XRCC1 Agr280Hise| 7| MM Z 2t [

Y A4 BEE G7t 89.0%0] 1 A7t 11.0% 49 @
7] e GG7} 82.04/7890(N2F/ AT, %), GAZ}
16.99/20.18, AA7} 0.97/0.92, GA+AAE 37/234th %
T 2 A e qugle zpolzt gl (p=0.537)
(Table IV).

Cl. Arg194Trp2| A1}
1) XRCC1 Agri%aTme| ™
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a2t |
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Table V. XRCC1 Agr194Trp: CC vs. CT vs. TT in Squamous Cell Carcinoma

Controls=N(%) Cases=N(%) OR 95% CI
CcC 89(43.63) 36(59.02) 1.00 -
CT 96(47.06) 23(37.70) 0.59 0.32-1.07
TT 19(9.31) 2(3.28) 0.26 0.06-1.18
CT+TT 115(56.37) 25(40.98) 0.54 0.03 - 0.96*
Total 204(100) 61(100)
* p <005
Table VI. XRCC1 Agr194Trp: CC vs. CT vs. TT in Basal Cell Carcinoma

Controls=N(%) Cases=N(%) OR 95% CI
cc 89(43.63) 40(44.94) 1.00 -
CT 96(47.06) 42(47.19) 0.97 0.58 - 1.64
TT 19(9.31) 7(7.87) 0.82 032-211
CT+TT 115(56.37) 49(55.06) 0.95 0.58 - 1.57
Total 204(100) 89(100)
Table VII. Combination Genotype of XRCC1 Arg399Gin and Argl94Trp

Controls (N) Cases (N) OR 95% CI p

XRCC1 399 (GG)/XRCC1 194 (CC) 34 32 1.0000 - -
XRCC1 399 (GG)/XRCC1 194(CT+TT) 64 31 0.5146  0.2698 to 09816  0.0497
XRCC1 399 (GG+GA)/XRCC1 194 (CC) 72 73 1.0773  0.6018 to 1.9284  0.8822
XRCC1 399 (GG+GA)/XRCC1 194 (CT+TT) 107 75 0.7447 04229 to 13114 03141
XRCC1 399 (GA+AA)/XRCC1 194 (CC) 49 49 1.0625  0.5691 to 19838 0.8746
XRCC1 399 (GA+AA)/XRCC1 194 (CT+TT) 44 48 11591  0.6156 to 21823 0.7472
XRCC1 399 (AA)/XRCC1 194 (CC) 1 8 0.7727  0.2757 to 21661  0.7950
XRCC1 399 (AA)/XRCC1 194 (CT+TT) 1 4 4.2500  0.4507 to 40.0772  0.3570

71 e CCob 43.63/59.020 (N 2/ A8+, %), CT7}
47.06/37.70, TT7} 9.31/3.28, CT+TTE 56.37/40.98% th.
CTHTTE ¥ 7-$-(p=0.041, OR=0.537, 95% CI; 0.301-
0960)2.2 thzFae] o] B hA @ F7tel 9w
A= zel7E AU THTable V).

2) XRCC1 Agri94Tme| Z{AMM=Zet |1

GeA4 ¥EE C7 69.6%°] 2 T7) 314% Ak 97)
ez CCr) 43.63/44.94(N2 T/ QA8 E, %), CT7} 47.06/
471970, TT7} 9.31/7.87, CT+TTE 56.37/55.06% ) tl =
T B EEA AR guide zelrh YA th(p=0.835)
(Table VI).

2t. Combination genotype

BRo v ST TRt AA A A 7EA e XRCC1
EFFAAY 2% vugS o XRCCl Agr399GIn(GG)
9} XRCC1 Agr194Trp (CT+TT)Y} ZJo] Yujgle 2o
£ Uehl Aok (p=0.0497, OR=0.515, 95% CI; 0.269-0.981)
(Table VII).

o] AFoM ELFAAIL FH2te] Wo) 22 E DNA
B9 fAAe MRS frAsted F23 98-S 3
o, Ed¥ole] AL DNA B35 Aslz ohurag el



482 £ATT HF Y= Fo@ vl 74x|el DNA
B3 AzZzl 9lEd, XRCC1E F33lE BERZ Z(base
excision repair), XPC, XPD$} ERCC1 58 ¥33}+ NER
7 2 (nucleotide excision), BRCA1, BRCA29} XRCC3 &
& ¥3stE= DSBR 7 E(double-strand-break repair)2}
MMR 7 & (mismatch repair)5°] sFHtl. BERE 4h3}
A AMA &7 SSB(single strand breaks)e] E-o #
oistn], BERS A 7+ UVAA thg AX 9zl
Wsg AT

el 744 BLeAAE 3 Huos g Yoy B
15 E AL XRCCI, XPD, XRCC3, ERCC1 Fo|y o|&
% XRCCLo] oM §A%3 uFAFH 75ek FZoA
#agn”

XRCC1& 843 7|52 434 UA &A%, DNA &
A& Q1#)8= poly(ad-nosine diphosphate(ADP)-ribose)
polymerase(PARP), glycolsylases$} gap fillingS H33}
£ APEl, DNA polymerase-f, DNA ligaselll-&- coding3s}
= 9%9) nucleating factor2 &3tk A= XRCCI
(X-ray repair complementing defective in Chinese ham-
ster 1)& BERSIAM &4 H d7]71 A|AH F endonuclease
g %9 scaffoldZ AH-&5ta] &48 FHE Hdsh=rdl
F8% 48L 39,” olo] & gtzAlelM A 7HA 9
¥ o:R194W, R399Q, R280H:7} A5 ®Ba sk

2 AFolA ArglHUTrp(C > T)& BHAEYEZFAA o]
S WA FRRRNIA CT9} TIE 2F5H9L
7% wild gejel CCo} 21 35 o (CT+TT: OR=0.537, 95%
CL; 0.301-0.960, p=0.041) &ju|glE e AT Z7}
£ JEp ATk 22iv CT9} TTZH A4S A9 A3 S
F7H71E e EReu FAF dve YTHCT:
OR=0.592, 95% CI; 0.326-1.076, p=0.066, TT: OR=0.260,
95% CI; 0.058-1.175). 3|5t 7] A ELFNHE o5 4
379 AEaAE EE 571 YsUTE )AL Goode Fo]
Wl Z oA XRCCl Argl9%4Trp7b w3, #, 8, SolA
ohIAl ¥ ES wEchE Hust Luun 570 DNA &
Aol biomarker2 A Argl%Trpr}t Aol givta ¢ &
FRIME s AT, Han 50 FHAZLFNAM &
el 99 AnYA ZHIAGT § ATGE 9
e A%

XRCC1 Arg399GIng 7| A M E4Fo A GAOR=2.016
95% CI;1.230-3.305, p=0.012)9} GA+AA(OR=1.864, 95%
CL; 1.149-3.026, p=0.011)7} =5 iAo A o
A9 frofd FABAT ANL, AFAZGFAN = 48
#A7F 1gich 238 Han 5 Arg399GIne] B4 59
ool dBee 9e Aol YA, A%HY APeE
o] & o gt AFAEYF LA AFHE ¥

P
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202 ByaPon ofd Fnehigel fdarrt §l
ASE dBAF YAATD 9T, IANELET o
Mz E ABeAZE ok stgith Nelson 5°&

o ox i rir

':é_f <] il
% 3ol 33 m|wiel A4 Arg3®GInzt g oA
a7 Yok st ev, 33 o) A= vl #
BAZLFD NAAZEEY A RS /T
SHATh Aol el o GAA EFo] FReke] B F
L% 84F AAFHL YA o] ATEL €F AT =
Zo] MA & 4FE A2 AZYA 3 slch
XRCC1 Arg280Hist= ABAEFFT 7|4 A L LT oA
BT AnaAs 98 Aoz Jehgth XRCCL Arg280
Hise 43¢, 4xd, 509 F24% ¢ Tl 97}
AE Aoz Busgch’ XRCCl Arg280HisE 2he] #
AR A7 A& ¥ ol o) AFeME I #EA
o] ¢gl= Ao 7 HyE o] biomarkerZXE A7} gt
XRCC1e] Edwole} habAel 918 mjpdedt 3

o
3
ol

F8 Aol opzh TN AYHELE, BB, A9,
A 5 TE date ABAE olA, WRH Bag
XPD, XRCC3, XPF 5 TH2 274440 te A%H9
A7}, oF) FMEO) P BLHAA HEE AFE B

a7t o

AHAES ABE Fotd F=UY XRCC1 EFHlE
Zo|A] XRCCl Arg399Gino] 7|4 HESrolA, XRCC
Arg 194Trp7} HHAELFNA Ay AP 7 B E 3
#AY FATH uigle dHe] FARE FAHA
biomarker2419] 7H54& gQlatgint. vReta #ds
o] 1" XRCCl Arg280His+= gH=Qlo A HP M ZRF
I NANELZ LA AR BEo] gl A= &
sttt
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