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XPC-PAT Polymorphism in Korean Thyroid Papillary Carcinoma

Kyung Tae, M.D.,* Keun Young Lee, M.D.,” Hee Ok Kim, M.D.,*
Yong Seop Lee, M.D.,* Hyung Seok Lee, M.D.,” You Hern Ahn, M.D.*™

Department of Otolaryngology-Head and Neck Surgery,* Internal Medicine, ¥*
College of Medicine, Hanyang University, Seoul, Korea

Background and Objectives : Thyroid carcinoma is the sixth commonest cancer in Korea and the papillary
carcinoma is the most common type (88%) of the malignant thyroid tumors. Bulky DNA adducts formed by
the carcinogens are repaired by DNA repair process, but failure to repair this DNA damage can cause mutations
in oncogenes and tumor suppressor genes resulting in tumor formation. The xeroderma pigmentosum group
C (XPC) gene is essential for this repair procedure and the XPC-PolyAT (PAT) polymorphisms may alter DNA
repair capacity (DRC) and genetic susceptibility to cancer.

Subjects and Methods : In a case-control study of 113 Korean patients with pathologically diagnosed thyroid
papillary carcinoma and 65 control subjects, we investigated the association between the three XPC-PAT gene
polymorphisms and thyroid papillary cancer susceptibility.

Results : The frequency of the variant XPC-PAT allele was lower in the cases (0.349) than in the controls
(0.423), but the difference was not significant (p=0.140) . Using logistic regression adjusting for age and sex,
risk for thyroid papillary cancer was not increased in the XPC-PAT —/+ and XPC-PAT +/+ compared to XPC-
PAT —/—(adjusted overall odds ratio[95% confidence intervals ; 95%CI] =0.52[0.26—1.03] and 0.62
[0.22—1.75], respectively; trend test, p=0.167).

Conclusion : There are no relationship between the XPC-PAT polymorphism and the risk of thyroid papillary
carcinoma in Korean population. Based on our results, XPC-PAT polymorphism do not modulate genetic
susceptibility to thyroid papillary cancer.

KEY WORDS : Thyroid cancer - Xeroderma pigmentosum group C (XPC) - Polymorphisms * XPC-PAT.
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19999 Yu 52 7|&o K 53 1#8 £ DNA
BpabdS AR B (direct repair), 97] HAAET (base
excision repair ; BER), wE@|QER|E AAE(nucleo-
tide excision repair ; NER), mismatch repair MMR),
double—strand break (DSB) repair?] 5742 57313
O AHETE 7P wed PO £4% DNAS A
AstAY xS fdeto] Y] el 5YAIZITE BER
& AR Aok tha B poR, ¢1719 wds),
A} gk, 2 Sl %t Fu7h A4 982 DNA 4=
gtk 9y, &4, 4% 9715 DNA =ete|ZAdo]
X (glycosylase) o] g3l #8511 7 392 DNA $3¢a
229} DNA Agtas 59 2482 Sall AYAA Aok NER
& Hrh §9)7} & DNA &35 HSdshs oz &R1A
(damage recognition)/ A&7l (preincision), A7} (incision),
gap—filling, ligation®] TAZE U] AlgoMs= F2 A
A9 % (xeroderma pigmentosum, XP) Z3-ojl4 At
7} o]Foix] 11 itk MMR, DSB repair g %A NER¥}
H)2et S T3l SAEHAY WEE DNAE HdaHA
ek

F DNA 43 Htof| tist 71-o] &ds] =] 80
7 o14ke] DNA Btol] #ag Azt dH 5. o=
DNA H7 8zt BAs = 42 el 2@l 71l
©] DRCE] ®ists} oF whAdel thst 7iR1e] A Alol& 2
g &= Qi) H] o8] AAFrellA ERCCI (Excision repair
complementing group 1), XRCCI (X—ray cross com-
plementing group 1), XRCC3, XPC(XP group C), XPD
52 DNA &7 f37pellA f7) thddo] EAjsitiarl ¢
AL QIZEE] ofe] gkgellA Z4ze] o A Sl ETt At
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2. XPC-PAT f0A 2N

A ImLE YAF2]5}ar Wizard genomic DNA puri-
fication system (Promega, Madison, WI, U.S.A) S o|&
ato] DNAES FE319th XPC-PAT 34 o8 48
A3l TFaAAAHNS(PCR) S o] &33lal Zefo|w 2=
5’ =TAGCACCCAGCAGTCAAAG-3"3 5 —-GTCGT-
AATTCGTGTAAGTGT -3 AHE3ISITE 94CollA] 4+

Table 1. Frequency distribution of selected demographic

factors and XPC-PAT genotype in the thyroid pa-
pillary carcinoma patients and normal controls

Factors Coses(%)  Controls(%) P
Age (years) 4567411528 46724928  0.616"
<45vyears 63(55.8) 36(55.4) 09621
> 46 years 50(44.2) 29 (44.6)
Sex
Male 20(17.7) 43(66.2) +
Female 93(82.3) 22(33.8) <0001
XPC-PAT genotype
-/= 47 (41.6) 18(27.7)
~/+ 53(46.9) 39(60.0) 0.1677
+/+ 13(11.5) 8(12.3)
PAT+ allele frequency 0.349 0.423 0.1407

T : two-tdiled independent T-test, ¥ : two-sided chi-square
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ZF AAAZ) I 94°CollA] 303 68 TellA 90%7F 303
kA7l & optE @ A— T EH5l0) = (agarose—formal-
dehyde) o] #7]%9%38l0] BEAF oE]T]& (ethidium bro-
mide) & A5l Ays FASIAE XPC-PAT 34} o
ol 2Jal] 266bp W= (wild type, PAT— allele) ¥} 344bp
HIE (variant type, PAT+ allele) 2] T 7F4] &= ek
VA ok webs d719% Aeld XPC-PAT—/-2]
AxpEL 3] 266bp HIEE, XPC-PAT —/+2] 3418
2 266bp%} 344bp2] F M M=, XPC-PAT+/+2|
A2 shute] 344bp W2 el R YERATH(Fig. 1).

3. 312

Ilfll
475} o

o)-g:3}

XPC-PAT—/—: Lane 3
XPC-PAT—/+:Lane 2,5, 8
XPC-PAT+/+:Lane 1,4,6,7,9

Fig. 1. PCR products of XPC-PAT alleles. PCR generated fwo
fragments : a 344bp XPC-PAT+ and a 266bp XPC-PAT—
fragment.

A XPC-PAT vFell wh 3 e-ge] g fde &
A& Flal 3]ARA S ol&sto] Z; Wl whet A $
3% (odds ratio ; OR) ¢ 95% A #737+(95% confidence
interval ; 95%CD-& Ateiitt. B SAEAS SPSS
software (version 12.0.1 for windows) Z ©]-2-&}3ith

2 4

1. XPC-PAT S0IA oY BE

11349 2ol XPC-PAT —/—7} 470 (41.6%), XPC-
PAT—/+7} 5341(46.9%), XPC-PAT+/+7} 134(11.5%),
6582 tizrtollME= 22t 18949(27.7%), 3991(60.0%), 8
o (12.3%) = ety A4 Aoli= At (p=0.167).
XPC-PAT+ alleles= SxRrellx 79/226(34.9%), tizrel
A 55/130(42.3%) & = o] oA XPC-PAT+
allele®] WIE=7} tha E9kovt SASH] FoAS gl Ao

2 YeERtH(p=0.140, Table 1).

2. XPC-PAT T3° T2 N SE4RI59 2 HiEE
XPC-PAT TRYoll T 4 79905 2] oh

A =[95%Cl] = XPC-PAT —/—1*ol| ¥ XPC-PAT —/+1*
3} XPC-PAT +/+314 242} 0.52[0.2—1.03], 0.62[0.22—
1.75] 2 ¥ o2 yeigou FA4 F944L glslth
(»=0.167, Table 2).

Table 2. Analysis of XPC-PAT genotype frequencies, ORs, and 95%Cls for thyroid papillary carcinoma

Numbers (%) ) +
Genotypes Total Adjusted OR(95% CI) P
Controls Cases
-/= 18( 27.7) 47( 41.6) 65 1.00
—/+ 39( 60.0) 53( 46.9) 92 0.52(0.26—1.03) 0.167
+/+ 8( 12.3) 13( 11.5) 21 0.62(0.22—-1.75)
Total 65(100.0) 113(100.0) 178

T : Adjusted for the other covariates presented in this table in a logistic regression model for each stratum

Table 3. Analysis of XPC-PAT genotype frequencies, ORs, and 95%Cls for thyroid papillary carcinoma by gender

Numbers (%) .
Genotypes Total Adjusted OR(95% CI) ' o
Controls Cases
Male
-/= 7(16.3) 7( 35.0) 14 1.00
—/+ 30( 69.8) 10( 50.0) 40 0.33(0.09-1.19) 0.223
+/+ 6(13.9) 3( 150 9 0.50(0.09—-2.84)
Total 43(100.0) 20(100.0) 63
Female
-/= 11( 50.0) 40( 43.0) 51 1.00
—/+ 9( 40.9) 43( 46.2) 52 1.31(0.49—-3.50) 0.837
+/+ 2( 9.1 10( 10.8) 12 1.38(0.26—-7.22)
Total 22(100.0) 93(100.0) 115

T : Adjusted for the other covariates presented in this table in a logistic regression model for each stratum
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Table 4. Analysis of XPC-PAT genotype frequencies, ORs, and 95%Cls for thyroid papillary carcinoma by age

Numbers (%) . +
Genotypes Total Adjusted OR(95% ClI) P
Controls Cases
<45yr
-/= 10( 27.8) 26( 41.3) 36 1.00
—/+ 22( 61.1) 33( 52.4) 55 0.58(0.23—-1.43) 0.349
+/+ 4(C11.1) 4( 6.3 8 0.39(0.08—1.84)
Total 36(100.0) 63(100.0) 99
= 46yr
-/= 8( 27.6) 21( 42.0) 29 1.00
—/+ 17( 58.6) 20( 40.0) 37 0.45(0.16—1.27) 0.273
+/+ 4(13.8) 9( 18.0) 13 0.86(0.21-3.59)
Total 29(100.0) 50(100.0) 79

T : Adjusted for the other covariates presented in this table in a logistic regression model for each stratum

3. JEO ME XPC-PAT T3t 48N 545 &Y
eE

/3l wet XPC-PAT TH7} 3734 -7dekse] A
AAEE FrlelGitt WAtelX= XPC-PAT—/— ol v
XPC-PAT—/+ T3} XPC-PAT +/+ oA A2 9dx
[95%CI1 7} ZF2} 0.33[0.09—1.19] ¢} 0.50[0.09—2.84] &
LR 7 - dbge] A A= AAseiar oAt
o= XPC-PAT —/— ¢l B|all XPC-PAT—/+ -3 XPC-
PAT +/+ o A 985 [95%CI 7F 242+ 1.31[0.49—
3.50] 7 1.38[0.26-7.22]1 2 @7} F7Fh= 2 0% 1
ERo BAMCRE foskA] ekttt p=0.223, o
2} p=0.837, Table 3).

4. ¢

o ME XPC-PAT THm 43N SF8E3 2y
L
Aol Wk XPC-PAT WH ¥ 37 F7dehEe] 24y
AL L3It 454] olste] Atel|x= XPC-PAT —/—
H|&] XPC-PAT —/+ T3} XPC-PAT+/+ 2] Ai4
A= [95%CI 7F ZH2} 0.58[0.23-1.271 2 0.39[0.08—
1.84]1 2 YEFAL 464 o]3e] gAtelM= XPC-PAT—/—
ol B8 XPC-PAT —/+ 13} XPC-PAT+/+ -2 *th#]
AFE[95%CI 7} ZH2F 0.45[0.16—-1.27] 2 0.86[0.21—
3.59] 2 Yeh} S8mrt Aass lo® veltkou B/
A F9L AATHUSA o]} p=0.349, 464 o)A p=
0.273, Table 4).

FH9 dEeIzkel FAx} HA4 AR (genotoxic agent) ol
ofel] AR AIE 752 Aol T8 Ve sk AlE
F719} DRC] W&o] k|11 DNA £4+9] B o= DNA
EIGART} BV A7 oJe] £579] DNA =
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ek 1 Sl XPC FEAAPE HY, AN HEAEY S
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SFHY . xp AR g 0w AR e 871 o
& IFA-Go% BF7ow FAH] stk o] & XPC
FAA= RAD23 Ak} B3HAIE o]Fo] DNA &9
A} E4E PR XPAE sk 5] 71deE NER
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TS F7MZIGE 2EA g,

2001 Shen & 5987 (28774 2] 775 HH Ju] A
AF Bzl 31194 A Uz S dlde® XPC-PAT
T2 e AN AEAEYE] Y s E A
SFAHY . SptolA] XPC-PAT+ allele®] WE7} 0.409
2 UZ7] 0.33380}F =2 R0 YERE I (p=0.007)
XPC-PAT —/+ T3} XPC-PAT +/+ -ollA A4 3=
[95%Cl] o] Z+7} 1.44[1.01-2.05]1 9} 1.85[1.12—-3.05] =
S7F=] Qlo] XPC-PAT 34} tho] T35 AP A2t
o WA AU EE F7MIRIGAL S9lth 20059 4 5
155W (745 APAELF 4 7387 8292 A4 o
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)& WEeR XPC fHiAke} 735 BFALAT] A
R e | #Eﬂ XPC %XJ_ZM o] djztel] nls)
SAptoll A FrolatA Bl (p<0.05) XPC-PAT 344 v
& A} gzl felst Aol 7t §lof xPC AR
W A AN ARAEGEY] TS STRTIA
XPC-PAT

l?‘
A Tk dvto] itk ATk,
%—O o A Aoz skl A
AR 2AkS] Aol a3k Al
2 4EA Qi %Xd'ci}x SHAME ret TF FHAAE
AR FFAAEY) wAs dvto) gtk BuE kY.
Fugazzola &< A2 17 AR & ERAISE A A
AE SRJo A per FARLY] AfuiEO] oF 60%E T2 HI
T2 F7keRivta Baskglar ol gt fatke] Wk
AR ZAtol] el =AFEl DNA QAR 2] BlgAta s
Qg Azl Aojeka ARkttt oleist Avh= A7 =
o] AR AL HAHo] gl BAteA T LA B
AFALAB ] A SN rer AR AE e
OF 15% A HARAARE AR AL #Ao] Q= 3t
e o 84%2 A T/ ET BRugA?. o}
T ret 77F o] €lell I ST dEE St
A7) §@A)F o)ARE 2 ek AR ok
ol = W=l UV O XPC-PAT 47k thel
ok I ks A SRS A HEO] Al
FA XPC-PAT allele7} 322} thzatollx] f-2Jsh zjol=
Nk XPC-PAT A7 ool o)t 3P 7852l
WA S8 Al XPC-PAT —/— -ol| W&l XPC-PAT —/+1-
I} XPC-PAT +/+A A A4 %94*4& A= A
O % YEbstth olelst AR w|Fo] XPC-PAT 37t th
Fol W ] B SlE STkl AR A
AQl Agte] gl& A oE Azt

e

4 E
AT Rl I RS ket o= XPC-
PAT A2 oS A7t Hx9 A= 443 XPC-
PAT—/— 0l B|&]] XPC-PAT—/+ -(OR[95%Cls] =0.52
[0.26—1.031) 3 XPC-PAT+/+ T(OR[95%CIs]=0.62
[0.22-1.75]) oA B 373 f7detse] A 3=
7h gioront SAA o3 itk p=0.167). &+ 479
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38 B9 : 72449 - Xeroderma pigmentosum group

CXPC) - §4AF B8 - XPC-PAT.
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