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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 Lys939GIn) 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. Thete was a linkage disequilibrium among the
Vald99Ala, PAT and Lys939GIn polymorphisms. The PAT polymorphism had a strong linkage
disequilibrium with the Lys939GIn polymorphism (kappa value=0.87). The XPC haplotypes showed no
significant association with the lung cancer risk.

Conclusion : These results suggest that XPC Vald99Ala, 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

om wm W

: 5-TAGCACCCAGCAGTCAAAG-¥

: 5-TGTGAATGTGCTTAATGCTG-3

i 5-CGGCTCTGATTTTGAGCTCTCC-%

: 5~-GCTTGAAGAGCTTGAGGATGG(<C)'C-3

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

*Primer was mutated.

o] ggAe] Bxmg H i (http//www.ncbi.
nimnih. gov/SNPs), Shen 5°& XPC #3#¢]
intron 99 &A8lE  poly(AT) HY/2<E (inser-
tion/deletion) W84 (013} PAT ©dA)ol F74
B @34y ge] EEs e #A7 ddx
Ba3tgct. AREE XPC #3479 PAT ©
A3} hitp//www.ncbinlmnih.gov/SNPsell &%
XPC $429] exon H9o EAse ddd7I
A (coding single nucleotide polymorphism,
cSNP)dl & Yo HIEE AU

CHA 3 W
1. xR 23

BT 19983 195E 1998 129714 A&
S Wil HElgAEe g mHges Jdd
g Hg@a 245% 7Hed DNAZE R#d 2194
S oz e dHFYLE g e
Agol A& A9e At dETe 1998
1988 19989 12¥€714 ZAEUgtayd 133
ZAAEE WES ARAE Hed T I
(+5 years)¥ AL matchdtd Y2 Mg
g2 1508S g 3

2. Wy

Fx-dzTd 43, 4, §99, 344 §& 9

oy HYRE T3 AdYen, s ¥ SecE
I E93d AP on, Quiagene DNA
extraction kit (Cat. No.29106, Hildel, German)&
o]£35t9] DNAE F&3ch

XPC 329 PAT #AA¥LE PCR ¥d&
ol g3te] ZAMSIHU I Vald99Ala (T1601017 Lys -
939GIn (A2920C) ##A%& PCR# Restriction
~Fragment-Length-Polymorphism (RFLP) %%-&
3 AT B d7olA AH8-d primerd] E
719 & Table 13 Zth PAT 134 2AHE 9
3 PCR Wrg-x42 dNTP 0.2mM, Tris-HCl (pH
83) 125mM, KCI 675mM, MgClz 1.8mM, Tag
polymerase 1lunit (Takara Otsu, Japan), Zt
primer 10pmol, template 2uf (100ng/w)oE 3
N2 wHealgen 94T 58, 363 HHE-9] HUT
30%, 65C 30%, 72C 30%, thA] 72C 58e=
39, PCR AME 5uE 2% agarose gel
(USB)elA #719% &9 PCR &S FAsA
t}. PCR 4HE©] 266bpold A/dEo] gle 4+
olH, PCR AHEo] 344bpol® intron 9914 Sbp7t
A+g F9o 8bp7t AdE Aol (Fig. D).

XPC $AA exon 89 &A)3= Vald99Ala o+
g4 ZALE 9% PCR 9Hg2A4L dNTP 02mM,
Tris-HCl (pH 9.0) 75mM, ammonium sulfate
15mM, BSA (0.1pg/ut), MgCl 25mM, Taq
polymerase 1lunit (Takara Otsu, Japan), Z
primer 10pmol, template 2xf (100ng/)E F 20
2 wrgag o 94T 58, 363 HHES] UT
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Fig. 1. Representative figure of XPC poly(AT) insertion/deletion genotype.
Lane 1 @ marker; lane 2&4 : PAT(-/+) genotype; lane 35, 6, & 8 PAT(-/-) genotype: & lane 7

: PAT(+/+) genotype.

p
175bp

Fig. 2. Representative figure of XPC Val4%Ala 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 Lys439GIn 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/Gin genotype.

20%, 60C 20%, 72T 30%, ©A 72T 58 o=
&gk, PCR AHE 5uE 2% agarose gel
(USB)l A #7195 8t PCR 4HEo] 196bpdS
gy, #A¥ PCR AHE Spiel AdEx
Hhal (New England Biolab) Sunit& ]38l %
0ME 37CeA  ovemight ¥HEAIZI F 6%
acrylamide gel (USB)ellA] #H7|d% g 3 a2 A
slell A #elalict. PCR AR S Amalz 2§
A5 XPC codon 499%¥ o} a:=2te] Valgl 2%+

Hhal2 A&t AdsA] ¢a Valo] T—C ¥
ole oal Alac® dialg A= Hhalz A3}
A 175bpe} 21bpz Autgic) (Fig. 2).

XPC 42} exon 159 #4181 Lys939GIn ot
g ZALE 9% PCR ¥H8-2AS dNTP 0.2mM,
Tris-HCl (pH 83) 10mM, KCl 50mM, MgCl:
1.5mM, Taq polymerase lunit (Takara ROOLA,
Japan), 7} primer 25pmol, template 2u¢ (100ng/
R F 20z YHEE e 4T 53, /3§
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Table 2. Characteristics of cases and controls

Cases (n=219) Controls (n+150)
Age (years) 61595 60.5£9.8
Smoking status™*
Current 191 (89%) 103 (699)
Former 13 ( 6%) 34 (22%)
Never 11 ( 5%) 13 ( 9%) -
Pack-years™ 401245 315198

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

ol 4T 18, 60C 30%, 72T 18, tA 2T
1082 St PCR AHE 5mE 1%
agarose gel (USB)olA 71%9%F &9 PCR A&
o] 765bpY S #FAHh FAE PCR AHE 5wl
o] AgEA Poull (New England Biolab) Sunit&
A et & 20w e 37CoA overnight ¥H&A1Z1
F 1% agarose gel (USB)4IA A719% & ¥ #b
oA sollA Feldch PCR AHEE Puull2 A
28 A$ XPC codon 9399 o}m|:=Abe] Lys2
S Pudlz Xesd HdsA g3 Lyse] A
—C oo 23 Gne.E WY A= Puul=
g8 582bpst 183bpE AT (Fig. 3).

3. \zEH

AT dETe 8jalE continuous varibles
Student’s t-test® categorial variables2 Chi-
square testZ &3 i8-8l (odds ratio, °©|3f
OR)&+ 9%5% A# T3+ (confidence interval, ©]3}
Che tZ2A3AEAN (multiple logistic regres-
sion analysis)& 23 T3Ach dFAHTY A
#AE Chi-square testdt 99 UXE wjAd
kappa°E& Tt ARG

3o

BT dzTe] 987 F99L Table 29 2

o H7AFE ALE 615 (X954 W2F 605
(£98)A2 fogt o7t gilon, HgT oA
current smoker’} 89%= WETY 69%o°) H]3
frolstA weten FHAAL (current and former
smokers)l ] FLY¥ (pack-years, °]3} )=
WA e PBF 401 (£245) H-dow gERTY
315 (£198) ol wsh ReolsA Bk
(p<0.05).

XPC Vald9Ala (T1601C) FAAELe HdTFYy
A4 Ala/Ala, Val/Ala, Val/Val@o| Z+2t 47.7%,
468%, 55%HA HETE 47 51.7%, 41.6%,
6.71%% F T Atolol Fogt Aol7t A KA
Ao wE FHogd HIEE 1 HER2 EAFe
Ala/Ala¥e 71F22 Va/Ala¥d Val/Valge
APEE Fatdon Ala/Alagol H|F Val/Ala¥
7 Val/Valdel OR= 121 (5% CI, 0.78-1.80)%
102 (5% CI, 041-25402 EAXoz2 {43 9
o7} it (Table 3). #Hgwd xTE 9%,
F998 F9 d-dez FEI FALdE
ValdPAla FAAH7 Hde] =S FA8 &
AZE fen Ao 2P FEIb v
A% ValdPAla F+AAFHE Yo A==
F2 % #AZE At (Table 3).

XPC intron 99 PAT t34 W= ¥ 343
o we #HYe HPYEE Table 49 #th
PAT(-/-), PAT(-/+), PAT(+/+)89] Hz=& #AY
o AL 77} 420%, 45.7%, 123%E 279
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Table 6. Linkage disequilibrium between XPC Val499Ala (T1601C)

polymorphisms in 149 controls’

and intron 9 PAT

XPC Val499Ala (T1601C) genotype

XPC intron 9 PAT genotype

/- -/ o/
TT 9 0 0
TC 35 27 1
cC 2 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
polymorphisms in 146 controls®

disequilibrium between XPC Val499Ala

(T1601C) and Lys939Gin (A2920C)

XPC Lys939Gin (A2920C) genotype’

XPC Val499Ala (T1601C) genotype

/- - o/
TT 9 0 0
- TC 2 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=0.08

Table 8. Linkage disequilibrium between XPC intron 9 PAT and XPC Lys939Gin (A2920C)

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=087

409%, 49.0%, 101%¢ & zol7b Ak
PAT(-/-)8d] tidt PAT(-/+)83 PAT(+/+)89]
ORE ZZF 079 (%% CI, 050-1.26)3 1.22 (5%
Cl, 059-25DE & ojul7t giglon, 4%, &
A, 4 -9, 2AY L TEE F o= PAT
g4 s dote YPEEE fo8 @A} gk
XPC exon 159 Lys939Gln (A2920C) t}aA
HE 2 {32380 BE Y99 Ad=s Table
59 -t} Lys939Lys, Lys939Gln, Glu939Gin &9
NEe Hdde 39 47 416%, 46.1%, 12.3%

EL

2 279 372%, 51.3%, 115%9 93k o)
7b 9tk Lys939Lys® ¥ Lys939GIn® 3}
GIn939GIn#E ¢} ORE Zt7 071 (5% CI, 045-
113)7} 1.01 (%% CI, 050-2.00)2 Fo% onl7}t
golon o, 99, 4 d-4d, =AY F
23 A $oE Lys939Gin fAxE 3 Hetel 9
EE fod A7 fdoh

XPC #3A9) Val499Alaz PAT tdA, a3

3 Val499Alat Lys939GIn 84L& thEAzte]
ddnEEel AN kappalE A 0073
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0082 ¥A U (Table 63 7). PATS
Lys939GIn ©3842 kappaX7t 0872 w2 4%
H]% 3 (linkage disequilibrium)& Rt} (Table
8). & PAT(-/-)¥ 619 7I&d 529 (85.2%)°]
Lys939Lysdolx PAT(-/+)8 729 7t&dl 70
(972%)°] Lys939GIng ollem PAT(H+/+)¥
139E 2F GIn939Gin¥E 2 2 PAT(-) H@HHA
(allele)$F Lys939 thgfAAF 28l PAT(+) g
FA79 G939 EFHAE K8 dAT
Art.

XPC §AA] Vald99Ala, PAT, Lys939GIn t}
A9 haplotyped] W2 HYL9 HHEE Table
99} ol £AAY BAe] ErFsRY 54 (w
T 199} dhEF 499 haplotypeS 4% & ¢
RE 59 (AT 1de 2T 4d)E AT H
o 21749 WET 14248 ez EAEY
t}h  Val-PAT(-)-Lys®, Ala-PAT(-)-Lys8¥
Ala-PAT(+)-GIn¥¢] W=7t #AdEe @44
200%, 357%% 363%AL dx2Fe 42 271%,
37.0%% 3B9%2 F w3l FAF Zolrt AR
Val499-PAT(-)-Lys939& ol tigh Alad99-PAT(-)
-Lys9308 3 Val939- PAT(+)-GIn9393 < #H<t
A3xE ZH 088 (B% CI, 060-1.3003 0.89
(%% CI, 061-1.3D)E EA43 #A] gt &
¥, 49, §9 d-4, 2AYE FEF A=
XPC #7329 haplotyped] w2 gtel fdE+E
frolgt Aelzt Ak

I &

Hge AlE FAA-84H F324 (gene-envir-
onment interaction) Ag o] &t = 44
H AAE LgEAd 2EHA ¥ AfdE J
gtel wAloll g XA Foub FPEAN =
2 @ S @dEdd g% HYEY HAd F8L
#d 9FL vAH, {AF AR e 4y I

B4 =" Z5o dde] 24 B 8%
Qe m AR

Abg Zi7iQle]l B4 AWl i3k Aol ol
7t e olfE ARl HE AEdd EAEE
variation (}¥o]) W&o, o|E ®o] 7h&d 7HF
&3] Yehts Holzl SNPE Q7 Algol AdH
o2 Yehts WHol9 & 9%E AA|EM, oY
ANQl/A& Hlo] So] u®® dwyoz EA W
o]7} A& (population)?] 1% o]4tallAd vebd 73
$2 gydAolg 3 1% By ¥ ASe
mutation (S #H? SNPE QI Al
of 1,000bp vt} 17} A= W1z yehtA ¢
7+ AsAr ok 349 SNP7) A Aog FAd
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