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Background : DNA repair plays a crucial role in protection from cancer-causing agents. Therefore, a
reduced DNA repair capacity can increase the susceptibility to lung cancer. The XPC gene contains 15
exons and encodes a 940 amino acid protein that plays a central role in DNA damage recognition of the
nucleotide excision repair pathway, which is a major DNA repair mechanism removing the bulky-helix
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distorting DNA lesions caused by smoking. Recently several polymorphisms in the XPC gene were
identified. In addition, it is possible that these polymorphisms may affect the DNA repair capacity,
which modulate cancer susceptibility. The relationship between codon 499 and 939 polymorphisms, and a
poly(AT) insertion/deletion polymorphism in the XPC gene, and the lung cancer risk were investigated.
Method : The genotypes were determined using either PCR or PCR-RFLP analysis in 219 male lung
cancer patients and 150 healthy males controls.

Results : The frequencies of the genotypes (Vald99Ala, PAT and Lys939Gln) among the cases were
not significantly different from those of the controls. There was no significant associantion between‘
these polymorphi+ and the lung cancer risk when the analyses were stratified according to age,
smoking status and the pack-years of smoking. Moreover, the genotypes had no apparent relationship
with any of the histological types of lung cancer. There was a linkage disequilibrium among the
Val499Ala, PAT and Lys939GIn polymorphisms. The PAT polymorphism had a strong linkage
disequilibrium with the Lys939Gln polymorphism (kappa value=0.87). The XPC haplotypes showed no
significant association with the lung cancer risk.

Conclusion : These results suggest that XPC Val499Ala, PAT and Lys939GIn polymorphisms are not
major contributors to the individual lung cancer susceptibility in Koreans.(Tuberculosis and Respiratory
Diseases 2002, 53:113-126)
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Table 1. Primer sequences

Polymorphism

Primer sequences

Introm 9 PAT

Exon 8 Ala499Val

Exon 15 Lys939Gln

j=e JLeo NS = BRes = Bl

: 5-TAGCACCCAGCAGTCAAAG-Y
5 -TGTGAATGTGCTTAATGCTG-3

: 5-CGGCTCTGATTTTGAGCTCTCC-3
: 5-GCTTGAAGAGCTTGAGGATGG(«C)'C-3

: 5-GGAGGTGGACTCTCTTCTGAYG-3
© 5-TAGATCCCAGCAGATGACC-3

"Primer was mutated.

o] Aol Byg v gl (hitp!//www.nchi.
nlm.nih. gov/SNPs), Shen $°&  XPC 47242
intron 9o &A1& poly(AT) A¢l/2¢ (inser-
tion/deletion) ©34 (o]t PAT t}dA)ol 4
5 et ddxe fo% #AZ dda
Rastgoh Aae& XPC A PAT td
A3 http)//www.ncbi.nimnih.gov/SNPso] 5238
XPC 4219 exon ¥4 A5t ddd7id
¥4 (coding single nucleotide polymorphism,
cSNP)oll w2 #ete] HHLE xA}SIA )

Chet &
1. 8R-0EE 27
A2 19989 19HE 19989 12¥71A BE
BY WiHelM HegHos Aoz JAdd

@2 A GAt 2457 7hedl DNAZE B#g 2199
©

k=
& B3R sen FFer Ag W 3

O

Aol Sl A9E AYstdd. gzae 19984
1975 19983 129714 ZAEdguwd 2743
AAHE WE¢ 24908 7Fed Adaad 9%
(5 years)® A& matchdtd TR Xdg

3, 99, 34 & B9A

[&
T

olt} HEXE T3 Ao, ANEE HE becE
FE o wstel AFsAen, Quiagene DNA
extraction kit (Cat. No.:20106, Hildel, German)&
o] &-3ta] DNAE FZE3stith

XPC #4x49 PAT #3143 PCR WiES
o] &-a}e] #AMSIY AL Vald99Ala (T16010)1% Lys-
939GIn  (A2920C) f+4A4H2 PCR¥ Restriction
~Fragment-Length-Polymorphism (RFLP) %82
8 A B Aol A AMEE primere] E
NAEL Table 134 2t} PAT 34 ZAE 9
3 PCR 92248 dANTP 0.2mM, Tris-HCl (pH
83) 125mM, KCl 6756mM, MgClh 1.8mM, Tag
polymerase lunit (Takara Otsu, Japan), Z#}
primer 10pmol, template 240 (100ng/ul)o.2
0z westgom 04T 58, 363 89 94T
30&, 65C 0%, 72C 30&, tpA] 72C 58
89y PCR A8 bulE 2% agarose gel
(USB)IIA #719% 3t PCR Aes Q83
t}. PCR AHE©) 266bpolwd ASi/2E0] e 29
ol PCR 4HZo] 344bpol® intron 994 5bp7}
ALE 294 Bpp7t AdE Aoiok (Fig. D.

XPC $A7F exon 8] EA8h= Vald®Ala o}
g4 245 9% PCR #5242 dNTP 0.2mM,
Tris-HCI (pH 90) 75mM, ammonium sulfate
15mM, BSA (01pg/pl), MgCl 25mM, Taq
polymerase lunit (Takara Otsu, Japan), 2
primer 10pmol, template 248 (100ng/pd)E F 20
B2 wrestdon 94T 5, 363 uhEel 94T
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| «— 344bp
| < 266bp

Fig. 1. Representative figure of XPC poly(AT) insertion/deletion genotype.
Lane 1 : marker; lane 284 : PAT(-/+) genotype; lane 35, 6, & 8 PAT(-/-) genotype; & lane 7

. PAT(+/+) genotype.

Fig. 2. Representative figure of XPC Val499Ala genotype.
The 21bp product was too small to accurately resolve.
Lane 1 : marker; lane 2, 3, &7 : Ala/Ala genotype; lane 4, 8 & 9 : Ala/Val genotype; & lane

10 : Val/Val genotype.

Fig. 3. Representative figure of XPC Lys939GIn genotype.
The 183bp product was not shown in this figure.
Lane 1 : marker; lane 2, 5 & 6 : Lys/Lys genotype; lane 3 & 4 : Lys/GIn genotype; & lane 7 :

GIn/Gln genotype.

20z, 60C 20z, 72T 30z, 9A 72T sRe=
Fy39. PCR AR 5ulE 2% agarose gel
(USB)oNA 47195 & PCR 4HEo] 196bpY2e
gelstgith. g<el® PCR 4HE 5uel Adas
Hhal (New England Biolab) Sunit® ##]sle] %
0= 37CAA  ovemight #HE&AZ F 6%
acrylamide gel (USB)olA Z7]g% 3t & 29 XA
stoll A gyt PCR AHES Hhls Ayd
A% XPC codon 499" o} x4t Valgl S+

Hhd2 AHestd AdHA] ¢35 Valo] T-C ¥
olof 93 Alac® tiX® A$E Hhmlz At
9 175bpet 21bps Av-H T} (Fig. 2).

XPC #5734 exon 159 &4)3}= Lys939GIn Tk
A ZAE $%F PCR WHe-24-2 dANTP 0.2mM,
Tris-HCl (pH 83) 10mM, KCl 50mM, MgCl
15mM, Tag polymerase lunit (Takara ROOLA,
Japan), Z} primer 25pmol, template 2x¢ (100ng/
WE F 0w HE3gom UT 5%, B3] 1
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Table 2. Characteristics of cases and controls

Cases (n=219)

Controls (n+150)

Age (years) 615195 605%19.8
Smoking status™

Current 191 (89%) 103 (69%)
Former 13 ( 6%) 34 (22%)
Never 11 ( 5%) 13 ( 9%)
Pack-years®’ 401£245 315+198

Data missing for 4 cases.; *In current and former smokers; p<0.05, cases versus controls.

29 UT 18, 60T 30%, 72T 18, tA 72T
10222 £33k, PCR & 5uME 1%
agarose gel (USB)olA #719% 3t PCR 4%
o] 765bpY& FRIstAh 1" PCR AHE 5ub
of AgtEA Pyull (New England Biolab) SunitE
AEsled F 202 37ColAM overnight ¥H3A71
% 1% agarose gel (USB)olA #7ld% & & =
M ol A skl PCR AHES Puull2 A
2)g H$ XPC codon 939¥ ofm]:=Ako] Lys$l
e Pudl2 Aty AdEA] %1 Lyso] A
—C Wold) A3 Gneg WAH ALE Pl
2] e 582bpe} 183bpE AerAT (Fig, 3).

3. XI=EY

Hwrd dizae Hlie continuous variblese
Student’s t-test® categorial variablese Chi-
square testZ 3t M= (odds ratio, ©)3}
OR)$} 9% AZ+3t (confidence interval, ©]3sh
Che dF2ASAEY (multiple logistic regres-
sion analysis)& B3 T34k vgAd7ke] A%
#A T Chi-square test® $919 AXE wj#s
kappaX'°g ko] 2AlEIATH

A x2Te] A%} FAHE Table 29 2

o} HaEd="e JodT 615 (£95A4 =T 605
(£9R)AZ Fost Aol7t g, #HdwelA
current smoker?}t 89%% WZY 69%°] ]3|
frolstA weokow A4 (current and former
smokers)ol A F9 Y (pack-years, °l8 #H-d)=
Agate BE 401 (245 F-Qdo izt
315 (1198) #-dddl wa FoaA Bt
(p<0.05).

XPC Vald9Ala (T1601C) 48 AT
79 Ala/Ala, Val/Ala, Val/Val&o| Zz} 47.7%,
468%, 55%U1 WETL 474 51.7%, 41.6%,
67%=Z F & Atelel g Zpol7t fiH A
Zgo] e FHY fErE 1 JEE EA¥E
Ala/Ala®dE 71F2o=2 Val/Ala8# Val/Val3e
AFrz Faem Ala/Alagel Hi3l Val/Ala¥
I Val/Vald e} ORE 121 (9% CI, 0.78-1.89)%
102 (%% CI, 041-250% SAHCZ {4 9
w7l 9tk (Table 3). HAYwT3 d2dS AF,
Zdds B 9d-doz PRI Aed=m
Vald9Ala +AAH 7 HAYe] ATEE 7o &

74]7]' %191-9-‘11 I‘ﬂod'gl }_Z}sg% :[LT"?_‘S}'O% H]ﬂf{]_—
A9-o| % Vald9Ala 5AAET g dne

Fo& #A7E AT (Table 3).

XPC intron 99 PAT 984 ¥x ¥ §3HAE
o wWE e HFPEE Table 49 ZErh
PAT(-/-), PAT(-/+), PAT(+/*)89 Q=+ #AY
79 A% A7 42.0%, 457%, 123%% tFT 9
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Table 6. Linkage disequilibrium between XPC Val499Ala (T1601C)  and intron 9 PAT
polymorphisms in 149 controls’

XPC intron 9 PAT genotype”
XPC Vald99Ala (T1601C) genotype tron genotype

-/- ~/+ +/+
TT 9 0 0
TC 3H 27 1
cC 20 45 12

Data missing for one control due to a failure of genotypeing.
“The polymorphisms are linked, p<0.001 by Pearson chi-square test.; k=007

Table 7. Linkage disequilibrium between XPC Val499Ala (T1601C) and Lys939Gin (A2920C)
polymorphisms in 146 controls’

XPC Lys339Gin (A2920C) genotype”

XPC Vald®9Ala (T1601C) genotype

-/- -/+ +/+

TT 9 0 0
TC 28 30 3
CcC 15 48 13

"Data missing for 4 control due to a failure of genotypeing.
“The polymorphisms are linked, p<0.001 by Pearson chi-square test; k=008

Table 8. Linkage disequilibrium between XPC intron 9 PAT and XPC Lys939GIn (AZ920C)
polymorphisms in 146 controls’

XPC Lys939GIn (A2920C) genotype”

XPC intron 9 PAT genotype

AA AC CcC
PAT -/- 52 8 1
PAT -/+ 0 70 2
PAT +/+ 0 0 13

"Data missing for 4 control due to a failure of genotypeing.
*The polymorphisms are linked, p<0.001 by Pearson chi-square test.; k=0.87

409%, 49.0%, 10.1%% frolgt Aol7t ¢idch 2 &Y 372%, 51.3%, 115%%F g zbo]
PAT(-/-)&e] g PAT(-/+)¥ 7 PAT(+/+)E < 7t T Lys939Lys®  wigk Lys939GIng %
ORE 72} 079 (95% CI, 0.50-1.26)% 1.22 (95% GIn939GIn¥ 9] ORE 42 071 (9% CI, 045-

ClL, 059-25D& frogh ouzt giglen, A4, & L13)3 101 5% CL 050-204)F #% vz}

A9, Fd #-d, 2HEE FET A9 PAT gen, ¥ Fd€, F4 d-d, 2HYE

¥ HYel A= E F9% AA7 B3 A4l Lys939Gin 483} Hote] #g
XPC exon 159 Lys939Gin (A2920C) ©H3A EE o #AA gl

A= R FaAe e Hde A= Table XPC #AA9 ValdPAlast PAT 34, =18

59 2t} Lys939Lys, Lys939Gln, Glud3oGin &9 31 Vald®9Alazt Lys939GIn ©34de ©3dAdzthe
Aze HAGT 49 224 416%, 461%, 12.3% AguBYol Uy kappaXE 44 0074
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0082 A Fg%th (Table 6% 7). PATS}
Lys939Gln t}8A4-& kappal7t 0872 & 4%
833 (linkage disequilibrium)& BT} (Table
8. & PAT(-/-)8 619 7F&d 529 (85.2%)9]
Lys939Lys& ol PAT(-/+)8 729 7}&d 70
(972%)°] Lys939GInE olem PAT(H+/+)¥
134 =% GIn939GInF 22 PAT(-) U@ Fx=}
(allele)®} Lys939 dhdf32 1283 PAT(+) ¥
FAAS Gno3o dgFAAE fodd #A7 A
At

XPC AR Vald9Ala, PAT, Lys939GIin o
49 haplotypedl w2 o] ¥ =& Table
99 Aty FAAE EAol EZFsd 54 (A
T 199 Z2F 499} haplotypes #4& & )
RE 5o (ALT 149} g2 44)E AL
o 21749 H2 14248 ez BAEy
. Val-PAT(-)-Lys¥, Ala-PAT(-)-Lys¥3}
Ala-PAT(+)-GIn¥¢ H=7t AYTLLe #AZ%
290%, 3b.7%% 3H3%AL NERTL 7z 27.1%,
37.0%s} 359%= F w7l FoF olsh P
Val499-PAT(-)-Lys9398 ¢l thdt Alad99-PAT(-)
-Lys9303 3} Val939- PAT(+)-GIn939% e
dE=E 44 088 (95% CI, 060-1.300F 0.89
(95% CL 061-131)E BA3 fro4de] gl <
H, 594, 4 d-9, 2AYS TET =
XPC %7329 haplotypeel W& #H¢9 9IcE
Fo g Aol et

L)

He ANE FHA-84 43534 (gene-envir-

onment interaction) A& o &I}HE = f4

A QA= BB =EEHA ¥ A E ¥

gre] Aol gL WA o WEHY =

£ ¥ 3 YHEAY 9T FAgY dd F4
[o)

A=
& 4L vAY, 4R Qe Fe ¥ By

Ed0 =39 A4 wAgy 2R Boh 23
Qe v A

A A B Aol tg gAel ol
b 9E olfE AAY ¥2 Axdd EAzte
variation (o)) W&olw, 015 Wo| ske-d 7H4
&3] Uehts dHol7l SNPE 27t Algdl A44
o7 yehts Wole o 0%E AAsH, o9
Al/AE Wol Fol Yo gautdon £
o]7} A (population)d] 1% o|dolA ‘el
42 g¥Aolgt 39 1% Rog 2 A¢
mutation (29 e))2 . SNPE Azt Al
o 1,000bp vt} 17] A= WEZ ERIA
AR o 39T SNPFE EAE Aoz 37
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