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GENES IN KOREAN ORAL SQUAMOUS CELL CARCINOMA
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Oral Science Research Center & Oral Cancer Research Center™, Dental College, Yonsei University.

rhEk

Dept. of Dentistry, Medical Colllege, Korea University ™.

Many chem cal conpopunds are converted into reactive electrophilic netabolites by the oxidative(Phase I)
enzynes, which are mainly cytochrome P-450 enzyne(CYPs). Phase Il conjugating enzynes, such as gl utathione
S-transferase(GST), usually act as inactivation of enzynes. Genetic pol ynorphi sns have been found to be asso-
ciated with increased susceptibility to cancer of the lung, bladder, breast and colorectal. Many of the poly-
mor phi ¢ genes of carcinogen netabol i sm show considerably different type of cancer anong different ethnic
groups as well as individuals within the same group.

The aimof this study is (1) to establish the frequencies of genetic pol ynorphisns of GSTML and CYPLAL in
Korean oral squanous cell carcinona(SO0), (2) to associate oral SOC with the risk of these genetic pol ynor-
phi sns.

The genetic pol ynorphisns of the GSTML and the CYPLAL genes anong 50 Korean oral SOC were anal yzed
usi ng pol ynerase chain reaction(PCR).

The results suggest that the honozygote and the mutant type of CYPLAL Mspl pol yrmor phi sns may be associ -
ated with genetic susceptibility to oral SOCin Korean. A conbination of the GSTML null type with the honozy-
gote(nml/ml), and the mutant (n2/n2) type of CYPLAL Mspl pol ynorphisns showed a relatively high risk of
oral SOCin Korean. In the snoking group, the GSTML wild genotype nay be the high risk factor of oral SOCin
Kor ean.

These data coincide with the hypothesis which states that different susceptibility to cancer of genetic poly-
mor phi sns exi st anong different ethnic group and different types of human cancer.
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M Cl C2 C3 C4

2680p
215bp

woowoww
w - wild type
M marker, C :

C6 C6 C7

n n w
n : null type
sample number

M C1 C2 C3 C4 Cb C6

340bp

200bp
140bp

Ho He Mu He Mu Ho
He ' heterozygote, Ho : homozygote, Mu : mutant

Fig. 1. GSTM1 Genotyping

C1 C2 C3 C4 Cb
MAGAG AGAG AG

322bp

Mu Wi Ho Ho Wi

Mu : mutant type G allele homozygote, val/val

Wi - wild type A allele homozygote, ile/ile

He : heterozygote type, ile/vel

M marker, A © wild type sense, G : mutant type sense

Fig.3.CYP1A1 exon 7 (lle/Val) polymorphism

FEnull typel = A=e3tHAg

(3) CYPIAL FAA £4: Mspl t}&A(Tto Ctransition)

ZUah Ag-S-A g (PR restriction nucl ease)
7HE RS EAEE o143 Hn?. FHaL AuksS £ DNA
H(95C) 1%, AEAl 23H(65C) 1, DN FA4(72C) 1%
o] wh&-& 303 whEsiglth AlEA = CYPLAL-A 5 -TAG
CGAGICTTGTCTCATQCT- 3' (sense) # CYP1AL-B, 5' - CAGI-
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M marker, C :

sample number

Fig.2. CYP1A1 Msp [ polymorphism

GAAG‘-\(I:‘I’GTA(IIII:T 3' (anti sense) & AFL-3 T WAk

E2 Mspl(15 wits) ATEALE o]&3le] 1A 7+ F2F37C 9
a2 710 A 7FeE] 312 1. 8% Agar ose Gel oA A7 E &)
2 W transillumnator oA #23t%ict 1 A3E =843
A(homozygote, nil/nl) &= WkSAkHEo] 340 bpolA 9t e}
U, EdwolA(nutant, n2/n) = 200 bpo 140 bpel ¢
Aol g ol ol 39§ A(het erozygote,
ml/ m2) =340 bp, 200 bpe} 140 bp YA A WHSAELS B
o) Ao 2N RESATHAG 2.

(4) CYPIAL -4 4 Il v A(Ato Gtransi-
tion)

Y FAA-5o] TFEL Auks SZ(allele-specific
PR anplification) W< o] &39u”. THat Aduks
S EDNA HA(94C) 18, Ax] 2¢(70°C) 18 30%, DNA
$3(72°C) 13 3029 i35 253] HHEaTh

AeHd &= CYP1Al- 2A, 5' - AAGACCTCOCCAGCGEGCAAT- 3
(wild type sense), CYPLAL-2G 5'- AAGACCTOOCAGSG
QAAG 3 (mutant type sense), CYP 1AL-C 5 -GMAG
QCTAETACAQOCTCT-3' (anti sense) & A&t 834
A ukS AES 1.8% Agarose Gl oA A7|9%E st UV
transillumnator oA #&stAch 1 A7=wld type A
AZ ZZPS u 322 bpol A wr-SAbEo] &QlE Y, mitant
type AEAZ FEYS o, yhgatEo] HolA] e ASE
widtype A g FA2 FFHTA(all el e honozygot e,
ildile, LWk A4S mtant type G HEFAA 4
@Lx%(allele honozygote, val/val), & RIFo|A uhS A&
S Hol= A2 o] 3 A g (heterozygote type, ile/val)
= A= a9 rhAg 3.
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g3 A dA e #AE Qi -Suare test 2 715t At (Tabl e 2).

oA el
Ak 123 F f7A 42 BN FA §7) EdusE
e W, o)A Y - dd(Mantel - Haenszel) T A 22
o A9 232 s w o X sl A 159, Aho A 118, & 117,
. A7Zm FT A, 57 A2 3%, FAAR 3, 9% 29 § A7)
T 1o F50%o|qith
1. aks gy
2. Meizn
D ol %4 RE
TG FAAS B FAA R4 60017} 1 ol WA ) B o Ecke]l GSTMLE CYPIAL f A e] ¢
Table 1. Age distribution
20s 30s 40s 50s 60s 70s 80s Total Avg.
S 0 2 1 7 11 5 2 28 63.2
Case Non- s 1 0 3 3 14 0 1 22 60.5
Total 1 2 4 10 25 5 3 50 62
S 0 4 11 5 4 1 0 25 50.2
Qontrol Non- s 0 5 5 5 4 4 2 25 56. 8
Total 0 9 16 10 8 5 2 50 53.5
S snoking Non-s: non- snoki g Avg. : average
Table 2. Sex distribution Table 3. Distribution of GSTM1 genotypes
Mal e Femal e Total Qoup No. wldtype null type OR 95% d P
S 28 0 28 Gases 50 26 24
Case Non- s 8 14 22 Qntrols 50 25 25 1. 083 0. 494-2.3730. 841
Tad 36 14 50 ®: addraio @ cafidnceintends,  P: Pvdwe
S 24 1 25
Gntrol Non- s 6 19 25
Total 30 20 50
S snoki ng Non- s: non- snoki ng
Table 4. Distribution of CYPTAT genotypes (Mspl)
Goup Nb. ml/ ml ml/ m2 m2/ m2 OR 95% A P
Cases 50 12(24) 20( 40) 18(36)
Qntrol's 50 8(16) 34(68) 8(16) 0.016
* w 2.550 0.891- 7.297 0. 077
- * 3.825 1. 408- 10. 390 0. 007

( ): % R: adraio G : cafideceinevds, P: Pvduwe
o QRLO, *: Raydaive Rto **
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Table 5. Distribution of CYP1A1 genotypes (lle/Val)

QG oup Nb. ildile ile/va val /val OR 95% A P
Cases 50 10( 20) 38(76) 2(4)
Qntrol's 50 5(10) 44(88) 1(2) 0.295
* * 2. 316 0.727- 7.372 0.148
- * 2.316 0. 202- 26. 553 0. 488
( ): % R: adraio C: cofideceinevds, P: Pvdue
ile: isdewcing vd : vdire
¥ @RLO, *: Raydadive QRto **
Table 6. Distribution of GSTM1 genotypes according to smoking
Q oup ND. wld type nul | type OR 95% d P
S CGase 28 18 10
Gntroal 25 9 16 3.200 1. 039-9. 852 0. 040
Nor1- S Gase 22 8 14
Qntrol 25 16 9 0.321 0. 098- 1. 059 0. 059
QR: odd ratio, G : cofidence intervas, P: Pvdue S snoking Nor+ s; non- snaki ng
Table 7. Distribution of CYP1A1 Mspl genotypes according to smoking
QG oup No. ml/ mi ml/ m2 m2/ m2 OR 95% d P
S Case 28 8(28. 6) 11(39.3) 9321
@ntrol 25 2(8) 20(80) 3(12) 0.011
* * 2.577 0.917- 7.243 0.015
* * 3. 827 1. 425-10. 280 0.021
Case 22 4(18.2) 9(40.9) 9(40.9)
Non-s  ontrol 25 6(24) 14( 56) 5(20) 0.294
* * 1. 037 0.227- 4.728 0.963
- * 2.800 0.706-11.097  0.138
( ): % R: adraio G : cofideceinevds, P: Pvdue
¥ @RLO, * Rrdative Rto**
S snoki ng Non- s: non- snoki Ng
Table 8. Distribution of combination the GSTM1 null type and CYP1A1 Mspl genotype
Q oup ND. ml/ ml ml/ m2 m2/ m2 OR 95% d P
Case 24 7(29.2) 8(33.3) 9(37.5)
Qnt rol 25 5(20) 17(68) 3(12) 0. 038
* - 2.684 0. 927-7.769 0.132
* * 3.764 1.421-9. 967 0. 015

( ): % R: adraio G : cofideceinevds, P: Pvdwe
¥ @RLO, *: Rydadive QRto **
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wid typeo] 27 kAT FA S Q] #2142 |1t Tabl e

>
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&7 Aol A S 919

CYPIAL exon 7 (lle/Val) §4 g8Ae EE= Sakt
ST 2ol BATA A 9492 q
(ile/va) Rz v 38T
2 Abgro] 7ok WAl 98 A o] =9rti(Tabl e 5).

79 GBM wld type §H4A3E 7}
AR E 7H Abgrel] vlal] 7ok

ATA ol 40] Aot v

gol Ysit(Tabl e 7).

3) GSTML¥ CYP1AL Mspl §AA T8 A 23] &%

GSTM. null type 3¢l 741 CYPIAL Mspl T4
o) FAAE 2l A S B2 7ol FATAH R {9
Aol gdlem, GSTM null type §#z+3o]wx CYPLAL
Mspl ot o] FHHTA 2 SdwolA FHAE A 750
TS B f1 /g0l =9ku (Table 8).
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1. Glutathione S-transferase2| CFM(GSTM1)
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ZT 5 EFOA GSTM wild type} null typeo] ztzt <F
50% AEE Hyon, sukel? o] Ao GSTM null type
o1 7450l 19 A4do] okt Z7hE k. Nomura 57 GSTML]
1} al dehyde dehydrogenase 2 42 248 Y 7o 7
o ggA el Eu dtgloy, Pk 57 Z7FA Skl A
T A HEE= GSIM nul | type S48 3 B3 o)
o2 8¢tk Nomura %3} Tanimoto 29 A9
Y& TGS LR A E A2 gt A3
AT & AFoAM = AA AL = CGSTMLY

(e

wju e

T my
ot I rlo 2

Ho
2
>

369



LHT2IX| 2002,28:364-371

T A A s Bl gl H(Tdde 3),
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2. Cytochrome P4502] CtA (CYP1A1)

=

Cytochrome P450 591
O M EEAE 711 3EE) thael 5
(superfamly) =k g4 15¥A 7709 exone 2
A E e, )4 §2374) 454 (horrol ogy) A} gl ] of

o Pzl mEpq oE b 2O thEd, 2 714
A3 #EE CYPIAL tjrtase] 444 g3d42 3 non-
coding 794 Mspl g3 A, exon 7¢] heme- bi nding %

$lol A adeni neo] guani neS. & se] G717} A e = v
H(lle-Val) 2 obz 2 zh-olu) 2 zho] 4 So] a7 Mspl
restriction fragnent |ength pol ynorphi sn{RFLP) <
HolEintron 79 tigh o] F2 AT oA g pHY B A
TE o)z T C-‘Jr BEsla] A1) 7 29)9) Wk 994
I #do] e Ao AP CYPIAL Mspl 2} CYP1AL
exon 7(11e-Val) <] % A T8 Ao ewom OPIAL §
Axpol A Mspl e A HH © 2 = Sout hern
bHa 493 FHas
FE ol&HH, F 7 &

9 590) g, B ATl e nrk 1 HY FHEL A3
WA S E 2 TR &

Mpl AL we =343k ( predonm nant honmozy-
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genotype B), =+ T¥H A (honpzygous rare n?
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7b el wgkTh v R @19 H FelME
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S/ e A BH P By A9 Ue 2
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@ WEs} g mdth @Az e nl/ ne f3A5 e U
N izl Vsl Hetos, s ne/ne a7
o Wl Wws) e A A8 ek a4 77

2 (CYP450 i soenzyne) & 2
23 9L 3= A}
:rL

S aeEsE

ﬂ]lO r)~l

l->
9
2
T
e
2
LR
1:{)[1
B2
)
=4
(ShA
:<I)I=’
He
2
2
o

|

M

T
nfz ofl pott mE ok

370

o 7Agol=ml/ e F2g ol vl ml/ mlzne/ 2 4
Aol T B 990l Bt Te 9. F3t B
CYPIAL Mspl frAzge] dd Wk EW} A E B
49 frelgol Ao WA TN E fel4o) gslt
(Tdde 7). FAR A thz7-2 809%t ml/ e A3
S} 3R A= 39. 3%E SN =) vk, mil/ 3}
me/me §AxE ] ¢ Nk 747} 28.6% 32 196 q}z;
o Bls A BTk AR FAME M/ R $HAFE 7E
ZEwnl/ol, n@/ 2 FARYL A G LA °l'6“*
o] 7}7}2.58u), 383 = Z7}ak 9o

CYPIAL exon 7 (Ile/Val) TH8AS BA817] Qe = o)
15 AA-Eo] 28a A Auk-e =Zu 3t singl e-strand
conformati onal pol ynor phi sn{ SSCP) Hl¥o] F2 o] &5
D:115> = HPH‘]_J ﬁJ,]_L le—loﬂ7] -]oé.ﬂt,:/ﬂoﬂ

e
8 A ME H Y B 9
Me dg 2 A8 a- : =
B¢ gapto] Bzl HalA ilevd FAAF ] Wy Hlw
7t RHA TGl A 53] Bk

Park 50| Z7hA1SE 7745t &7}o 4 CYPLAL exon 79
Az 8o B A Lo AFsgon, T} gzoﬂ
A glo] CYPLAL exon 79| 542} thal Al o] 7kek uhay
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