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(A Comparative Study on the Effects of Genetic Factors, Smoking and Alcohol Intake on Lung Cancer in Koreans and Korean-Chinese]
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2) hOGG1 Ser326Cys XA CIEMEM

a. 3938 DNA &

A ko] A —% 3ml = A3 sto] EDTAR &
IE WA T, DNAS F%317] 2714 20T Bast9l

t}. DNA F%2 Promega’te] DNA FZ kits ] &35t
450u10] FAo] ME g3 FEH 135mlL skt & e T
2027+ AR k) A=A ve a8 Q“OH %_1'1 450ul

E 713k o el A g 1500 E Yol & M3, A=
N whA 1.5ml tubeo]l ¥l isopropanol 450p1¢} Z3}ate]
pelleto] A2 wW712] E3sta 387 Yalelaisin). dEde
H2]3L 70% ethanol= DNAE AlolE ths Wiy, ¥ &

il
o =0 PCR whgol AHg-sl7] 274 20Tel Haskiek
b. PCR-SSCP
Exon 7¢] $]x|g Ser326Cys«] A4 AL gelsly)
ko] 49| primer, 5 EcoRI restriction site”} $\+ primer
(5-TGA ATT CGG AAG GIG CIT GGG GAA T-3'9} 5-
ACT GIC ACT AGT CTC ACC AG-3)9} EcoRI restriction
site7t §l= primer(5-GGA AGG TGC TIG GGG AAT-3' ¢
5-ACT GIC ACT AGT CTC ACC AG-3)& o] &3lo] PCRS
A3t PCR productE 95CellA 1585<t formamide®
A Th Al&e] A&l 2ol §WAI7A polyacrylamide
gelell loading@t Th 4TellA] 4A17HE<E A719 52 Aot
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3) L-myctt CYP1A1, d8|1 CYP2E1, GSTMI,
GSTT1 &9 FAX Ciyd &4

Az ERRETE S35k WHeR A vEd
S IS EHE 1). Lmyc} CYPIAL, 28]1 CYP2EIS]
AA 984 AAll+ PCR-RFLP WS, 181 GSTMIH
GSTT19] 74 T84 ZAlell= multiplex PCR 71'H-& A}
L3tk FHA AL ol9de] dQleg Qlste] GSIMIT
GSTT1 frdzte] F&o] dojuA] ¥ 2 ] Hst
o] B-globin Aol a3t primer® FAlo] WHg-do] 7}slod
FEA712L B-globin AR} SZE 7ol gelA FHA
A& ARE W

Genomic DNA 500ngs template@ A}g-3tH, 2% uhs-
o 100uelE HalA primer(E 1)9 dNTP &34 80uM,
MgCl, 1.5mM, KCl 40mM, TrissHCl 10mM, pH 80, Tag
polymerase 2.0 unite] ZF=|ch 1 9l 100ul9] mineral
oil& FHAI7]1 DNA thermal cyclerZ 353 FZA|Zth
SZE A 1000l & 7ul, AlRHEA 11, 283 10X S5
U 7hskal 37°ColA 6 AlZtold WhHEAIZIT. 2% agarose
gell Al 100VE 1A17F &2 12% acrylamide gelollA] 200VE
A7 AE AMZE the ethidium bromide® GAa & 2
o1 ofgol A #ABATE Held 2719 bandE Felsto]
T2 FES BHFAHE 1).

Table 1. Primers used for genotyping and band patterns
according to the genotype of the CYP1A1, CYP2E],
GSTMI, GSTT1, hOGGI, and L-myc genes

. Band
Gene Primer sze Type

L-myc  5-ACG GCT GGT GGA GIG GTA GA-3 613 LL
5-AAG CIT GAG CCC CIT TGT CA% 481 S
613,481 IS

CYPIAT 5-GAACIGCCACITCAGCIGTC-3 139 lle/Ile
5- GAA AGA CCT CCCAGCGGT CA -3 120 Val/Val
120, 139 Tle/Val
CYP2E1 5- CCA GIC GAG TCT ACA TIG TCA -3 410 T
5- TTC ATT CIG TCT TCT AAC TGG -3 360 cC
410,360  CT
GSIMI  5- GAA GGT GGC CICCTC CIT GG -3 165  Undeleted
5- AAT TCT GGA TIG TAG CAG AT -3 none  Deleted
GSTT1 5- TTC CIT ACT GGT CCT CACATCTC-3 473  Undeleted
5- TCA CCG GAT CAT GGC CAGCA -3 none  Deleted

3. AI=EN

oA Pl BE ZAie Hikglste] PCSAS for
Windows ver. 822 EA3lth AR RE <zl it
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Table 2. Distribution of age, height, and weight in the
study subjects

Koreans Korean-Chinese
Cases Controls Cases  Controls
Age, years, meants.d 668+103* 634+ 96  609+101 621101
Weight, kg, meants.d. 57.1% 86 587+ 92  61.7+123" 69.2+18.0
Height, cm, meants.d. 161.3= 7.8 1615 83 167.1+ 69 167.6+ 5.6
Sex, n (%)

Male 86 (754) 76 (66.1)
Female 28 (246) 39 (339) 13 (191) 13 (229)
4931269* 305+180  228+131 221+113

* p-value < 0.05, comparison between cases and controls by t-test

variable

55 (809) 44 (772)

Pack-year, meants.d.
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(A Comparative Study on the Effects of Genetic Factors, Smoking and Alcohol Intake on Lung Cancer in Koreans and Korean-Chinese]

Table 3. Distribution of smoking and alcohol intake of cases and controls

Number (%

Race Controls (%) Cases OR(%5% CI) p-value

Koreans Smoking history ~ Never 51 (444) 22 (19.3)
Ever 64 (55.7) 92 (80.7) 33 (18, 6.0) < 0.0001

Pack-year 0 52 (45.6) 22 (19.5)
1-19 17 (14.9) 12 (10.6) 17 (07, 41) 0.2605
20 + 45 (39.5) 79 (69.9) 41 (22, 7.7) < 0.0001

Alcohol intake Less than three times per month 35 (44.9) 56 (49.2)
Once to five times a week 18 (23.1) 18 (15.8) 0.6 (0.3, 1.4) 02347
Almost everyday 25 (32.1) 40 (35.1) 1.0 (0.5, 1.9) 1.0000

Korean-Chinese Smoking history ~ Never 20 (35.7) 13 (194)
Ever 36 (64.3) 54 (80.6) 23 (10, 52) 0.0420

Pack-year 0 20 (36.4) 13 (21.0)
1-19 15 (27.3) 21 (33.9) 2.2 (08, 5.6) 0.1160
20 + 20 (36.4) 28 (45.2) 22 (08, 5.3) 0.0939

Alcohol intake Less than three times per month 13 (32.5) 5 (125)
Once to five times a week 10 (25.0) 13 (32.5) 34 (09, 127) 0.0657
Almost everyday 17 (42.5) 22 (55.0) 34 (10, 11.3) 0.0442

p-values are calculated by chi-square tests

3. Ukt 7

0ok

Qloll A GSTT1o] AR 7% A& vg) HAY
dbgo] 31ElE FolehAl =ka GSTMIS fofdt #HAS
Holz] 9Skt}. CYPIALL lle/Tled el B3| Ile/ValQl 4%
gto] AT Val/Valdl 7= © HolA Val tiE-+d47}
gt WS AT AR YERTh CYP2EIR Lmyc
vzt FAgo] HEEA] etk hOGGIE Ser/Sercl| H]3l

Ser/Cys# o] 0.76l], Cys/Cys@e] 03182 YeR} Cys H¥
A Hdel & A ke 14 80 et
(3 4).

SHASREAM oA F3 2MZo M & GSTTI, GSTMI, CYPIAL,
CYP2F1, hOGG1 o= A% #<F w5} $-0]3k 7 AJo] Fax]
A kAL Lrmyeo] SS9 7%~ LLell wlal] A% f2lnA(p=
0.0845) F=2 H o] & TAsh= Aoz AAHGTHE 5)

Table 5. Genotype distribution of Chinese-Korean cases and

Table 4. Genotype distribution of Korean cases and controls controls

Genotype Corll\tlru;ﬁber (gses Odds ratio (CI) p-value Genotype COIII\tTru;Ir;ber (é);ses Odds ratio (C1) p-value

CYPIA1 1ILe/lle 42 (186) 59 (26.1) CYPIA1 1ILe/lle 37 (649) 41 (60.3)
le/Val 46 (204) 50 (221) 082 (045 146) 05 Ile/Val 18 (31.6) 24 (35.3) 117 (0.54, 252) 0.6825
Val/Val 24 (106) 5 (22) 014 (005, 040) 00002 Val/Val 2 (35 3 (44) 138 (021, 910) 07368

CYP2E1 cl/cl 68 (636) 73 (640) CYP2EI cljcl 35 (636) 42 (646)
/2 33(308) 39 (342 103 (058 184) 09117 /2 18 (327 19 (292) 090 (041, 197) 07859
c2/c2 6 (56) 2 (18 027 (0.05 141) 01207 c2/c2 2 (36) 4 (62 180 (030, 10.80) 05219

GSTMI Positive 59 (532) 55 (483) GSTMI Positive 36 (643) 40 (588)
Null 52 (469) 59 (51.8) 1.33 (0.77, 230) 03056 Null 20 (35.7) 28 (412) 0.78 (0.37, 1.63) 05018

GSTT1 Positive 75 (676) 45 (395) GSTTI DPositive 40 (714) 54 (794)
Null 36 (324) 69 (605) 310 (178, 542) < 0.0001 Null 16 (286) 14 206) 066 (029, 151) 03214

hOGGI  Ser/Ser 26 (26) 36 (3L6) hOGGI  Ser/Ser 12 (22) 12 (182)
Ser/Cys 60 (522) 66 (57.9) 076 (041, 142) 0.3965 Ser/Cys 27 (50.0) 26 (394) 097 (037, 256) 0.9473
Cys/Cys 29 (52) 12 (105) 031 (013, 072) 0.0071 Cys/Cys 15 (278) 28 (424) 203 (071, 581) 01869

Lmye  LL 42 (408) 37 (325) Lmye  LL 10 (189) 19 (288

IS 39 (379) 52 (456) 161 (086, 299) 0134

8)
IS 24(453) 32 (485) 071 (028, 180) 04642

p-values are calculated by chi-square tests

p-values are calculated by chi-square tests
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(Et=0llt = HAHRGO] £

Ay A aela 9, CYPIAL, CYP2EL, GSTMI, GSTT],
L-myc, hOGGI A8 37 thiddF 245 A8k
t} CYPIATZ Tle/Tlest YA F34 f3oz PR
CYP2ETZ c1/c1¥% 7|Et2, L-myce LL¥ 7|Bt2, hOGGI<
Cys/Cys¢t 7B} FE3l9ch A% e BE oA
gt el FFE AR B Ao YEth

gk AT ghelollA F<do] Het ‘Wga 444 Z7M71H,
CYP1AT0] Tle/Val %= Val/Val 31 7% Tle/Tle &l B3} 0.36H)
2 YolAE AR YEton, GSTT1 2439 7% v 2£39l
fagol Hjsl <t Aol 244v) Tk AR UERITHGE 6)

T ZAFAE Fdol e 114wl I7MAIIIH,
hOGG1 $477} Ser/Ser & Ser/Cys?l 750l wla)
Cys/CysQl 72+ #% 2] oF 187 ¥l F7kobw, Lmyc #
AAZE S EfAAR]D 7S LIS 75l Hls) AY T4
9180l 0,60 HIZ FHadhs ZoZ AHEUTHE 6).

Table 6. Multiple logistic regression analysis result of Korean
and Korean-Chinese

. Odds ratio

Varizble (Confidence interval) p-value

Koreans Sex 215 (0.82, 5.65) 0.1207
(N=208) Age 1.02 (099, 1.06) 0.1667
Smoking 4.39 (1. 74 11.03) 0.0017

CYP1A1 036 (0.21, 0.61) 0.0001

CYP2E2 056 (0.2, 142) 0.2194

GSTM1 1 14 (0. 59 2.19) 0.6947

GSTT1 4 (127, 471) 0.0076

hOGG1 0 65 (0.39, 1.08) 0.0952

Lnye 1.02 (068, 153) 09176

Korean Sex 3 15 (0. 52 19.14) 0.2136
-Chinsese Age 9 (095, 1.04) 0.7279
(N=109) Smoking 11 35 (2.05, 62.78) 0.0053
CYP1A1 1.9 (057, 6.68) 0.2859

CYP2E2 1.09 (0.39, 3.05) 0.8639

GSTM1 0 76 (0.31, 1.85) 0.5501

GSTT1 48 (018, 1.32) 0.1549

hOGG1 1 87 (L01, 344) 0.0449

L-myc 0.60 (0.37, 0.96) 0.0352

GSTT1, GSTM1 : positive - 0, null -1
CYPIA1 : 1le/Ile - 0, Ile/Val or Val/Val -1
CYP2E1 :c1/cl - 0, c1/c2 or c2/c2 -1
L-myc :LL -0, LS or S5 -1

hOGGTI : Ser/Ser or Ser/Cys -0, Cys/Cys -1
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(A Comparative Study on the Effects of Genetic Factors, Smoking and Alcohol Intake on Lung Cancer in Koreans and Korean-Chinese]
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A Comparative Study on the Effects of Genetic Factors, Smoking and

Alcohol Intake on Lung Cancer in Koreans and Korean-Chinese
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Background

Lung cancer is the second most frequent cancer in Korea. The mortality of lung cancer is different in Korean- Chinese.
This study was aimed to evaluate the effects of six genes, cytochrome P450 1A1(CYPIAI), cytochrome P450 2E1(CYP2EI),
glutathione S-transferase mu(GSTM1) and theta(GSTT1), 8-hydroxyguanine glycosylase(#fOGGI), and L-myc protooncogene,
and environmental factors on lung cancer in Koreans and, Korean-Chinese.

Methods

One hundred and fourteen Korean lung cancer patients, and 115 Korean controls who were recruited at Chungbuk
National University Hospital, and 68 Korean-Chinese lung cancer patients and 57 Korean-Chinese controls who were at
Yanbian University Hospital were included in this case-control study. After separating DNA from peripheral blood,
genotypes of the CYPIA1, CYP2E1, GSTMI, GSTT1, hOGGI, and L-myc genes were analysed.

Results

In Koreans, the odds ratio(OR) of GSTTI null genotype on lung cancer was 3.1(1.8-54), which was statistically significant.
GSTMI null type showed an odds ratio of 1.3(0.8-2.3). CYP2E1 and L-myc genotype showed no significant effect on the lung
cancer risk. The risk of lung cancer was lower in Koreans with CYPIA1 Val/Val type than in those with the other CYP1A1
genotypes. In Korean-Chinese, polymorphisms of the hOGGI and L-myc showed significant effects on lung cancer risk.
Smoking showed a greater effect in Korean-Chinese than in Han-Chinese. The lung cancer related genes and smoking were
different in Korean and Korean-Chinese.

Conclusions

These results imply that gene-environmental interaction shows a strong impact on the carcinogenegis of lung cancer in
koreans and korean-chinese (Korean ] Health Promot Dis Prev 2006 ; 6(2) : 120~128)
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