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Abstract

GENETIC ALTERATIONS OF HUMAN ORAL CANCERS USING
COMPARATIVE GENOMIC HYBRIDIZATION

Myeong-Reoyl Lee, Kwang-Sup Shim,
Young-Soo Lee, Soon-Seop Woo, Gu Kong*
Dept. of Dentistry and Dept of Pathology*, College of Medicine, Hanyang University

The development and progression of oral cancer is associated with an accumulation of multiple genetic alterations through the multi-
step processes. Comparative genomic hybridization(CGH), newly developed cytogenetic and molecular biologic technique, has been
widely accepted as a useful method to allow the detection of genetic imbalance in solid tumors and the screening for chromosome
sites frequently affected by gains or losses in DNA copy number.

The authors examined 19 primary oral squamous cell carcinomas using CGH to identify altered chromosome regions that might con-
tain novel oncogenes and tumor suppressor genes. Interrelationship between these genetic aberrations detected and major oncogenes
and tumor suppressor genes previously recognized in carcinogenesis of oral cancers was studied.

1. Changes in DNA copy number were detected in 14 of 19 oral cancers (78.9%, mean: 5.58, range: 3~13). High level amplification
was present in 4 cases at 9p23, 12p21.1~q13.1, 3q and 8q24~24.3. Fourteen cases(78.9%, mean: 3.00, range: 1~8) showed gains of
DNA copy number and 12 cases(70.5%, mean: 2.58, range: 1~9) revealed losses of DNA copy number.

2. The most common gains were detected on 3q(52.6%), 5p(21.0%), 8q(21.0%), 9p(21.0%), and 11q(21.0%). The losses of DNA copy
number were frequently occurred at 9p(36.8%), 17q(36.8%), 13q(26.3%), 4p(21.0%) and 9p(21.0%).

3. The minimal common regions of gains were repeatedly observed at 3q24~26.7, 3q27~29, 1g922~31, 5p12~13.3, 8g23~24, and
11913.1-13.3. The minimal common regions of losses were detected at 9911~21.3, 17p31, 13q22~34, and 14p16.

4. In comparison of CGH results with tumor stages, the lower stage group showed more frequent gain at 3q, 5q, 9p, and 14q, where-
as gains at 19(1g22~31) and 11g(11g13.1~13.3) were mainly detected in higher stage group. The loss at 13q22~34 was exclusively
detected in higher stage.

The results indicate that the most frequent genetic alterations in the development of oral cancers were gains at 3q24~26.3, 1922~31,
and 5p12~13.3 and losses at 9911~21.3, 17p31, and 13q. It is suggested that genetic alterations manifested as gains at 3q24~26.3,
3027~29, 5p12~13.3 and 5p are associated with the early progression of oral cancer. Gains at 1g22~31 and 11913.1~13.3 and loss at
13g22-34 could be involved in the late progression of oral cancers.
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Table 1. Clinical Data and DNA Copy Number Changes in Oral Cancers from 19 Patients

of $1th(in et al., 1993; Rao et aI 1994, Nawroz et al., 1994
E1-Naggar et al., 1995; Jones et al., 1997).
FANH A7 2 2 AEHH oA

el Stage Site Differentiation ~ Amplification Gain Loss
(vears)
M/64 I Tongue Well 923 9p13-pter 9013-921.3, 11p15.1p155
2 M/64 v Oropharynx Moderate 12p12.1-g131 3024-gtter, 6p12-21.1, 3p22-pter, 4933-35,
7021.1-31.1, 8923243, 8p21.1-23.3, 10p13-15,
12p12.1-913.1, Xpl14-g25 3
3 M/51 W% Tonsil Well 3 19-23-32.1, 3, 2031-gfter, 3p14.1-pter,
11013.1-135, 10p12.1-pter, 11p12-pter,
Xpll4-X21.3 1p
F/56 I Tongue Moderate - - -
5 M/63 I Tonsil Well 8024.1-24.3 20142213, 3q, 4p15.1-pter, 7q34-ger,
5p, 7921.2-22, 8q, 17p13, 20p12-13
11g13.1-135, 14022-23,
18p112,
6 M/58 I\ Tonsil Well 1042.1-44, 3024-ter, 4p13-pter, Spl4-pter,
7021.1-22, 11p12-g135 9p23-24, 9, 19p,
20p12-13
7 F/70 Tongue Moderate 3024-gtter, 5p12-15.2, Opter-g2L.3, 170,
6p21.2-921.3, 19g13.2-gter,
12p12.1-p12, 20013.2-gter
12021.1-21.3, 13021.1-32
F/60 I FOM Well Tpl2-gter, 1222-24.1 17p13
M/54 I Tongue Moderate 8012-24.2, 9p23-24, 12p12.1-pter, 13q, 17p13
9031-qter, 18p11.2-q11.2,
Xq13-23
10 M/60 \% Tongue Well
u F/55 I Buccal Moderate
12 M/57 1] FOM Well
13 M/76 1] Tongue Well 101241, 3q 2024.1-qter, 9p,
9012-922.3, 10p13-14,
10g11.2-021.3, 13q, 17q,
18p13,18q
14 F/65 I\ Tonsil Moderate 1912.1-31, 3023-gter, 9013-21.3, 17q
11q131-135
15 M/42 I Tongue Moderate 2032.1-34, 3p13-913.1, 4p, 4q, 9913-21.3, 16p,
3022-26.3, 9p21-pter, 19
9032-gter, 13g22-32, 14q
16 7 I Tongue Well 3023-qter, 5p12-13.3, 12p
7 F/62 I Tongue Well
18 F/53 I Tongue Moderate 2023-032.3, 3g25.1-qgter, 4p3L.1-pter, 5921-gter,
5p, Xq Opter-g21.3
19 M/50 M Buccal Moderate 8p21.3-8qter, 9p, -
9022.1-qter

FOM: floor of mouth

246



Al FrFe] B o F& FAAe 5%, = cyclin D,
epidermal growth factor receptor(EGFR), c-erb B-2, int-2, c-myc %-©]
FoEy J&S Hsk glohSomers et al., 1990; Hou et al.,
1992; Scully, 1992; William et al., 1993). % A FAAZ+= p5b3
FAATE oF 30-40% M A<= B HolE vrepdti(Koh et al,
1998). LOH 7|93} 1A% JAA HE o o351 GA1A
3p, 50, 7q, 8p, 9p, 11q, 13q, 17p 2 18q FAA ] ALo] A5 &
29 2o ol2 @ ATEL Al TRl wek H4o) 5
4 fAze] wold] tjg Aol nE, ¢ AFH ol T, F4H
o] A XS A E35}S thLargey et al., 1994; E1-Naggar et al., 1995;
Califano et al., 1996; Emilion et al., 1996; Roz et al., 1996; Pershouse
etal., 1997).
Comparative genomic hybridization(CGH)= Aj & A 71 &d &4}
x@%z‘w 2 AE G ZoRA, AR AR 7 Fa
9o A DNAS] -4 5=(DNA copy number)e] =719} 7HAE 2
NT 5 9 PASE A2 142 BIHE AFeel o
71 & o] &3 A7} Eiks] 78] ¥ 3 ¢l tK(Speicher et al., 1994;
Levin et al., 1995; Speicher et aI 1995; Tarkkanen et al., 1995; Levin
etal, 1995). CGH 7|2 72402 N E t& F 79 J2&E
AZ E}v\]ﬂ 5_0]: DNAQ} 24/\1— DNAE 24/\1— Od/ggi]] metaphase
spread £tol= 9o A hybridization A 71t} o] & ste] A4
DNA] tHd % F DNAS] At A<l 4] A5 E Z43sta 7t
% H-9]oll 4 DNA EA4| 29| S7kek A& A 34
ot CGH e fr8doBe BE 4
T2 Rgd] dehts 4 Wl g Aaste A2e 5
A Y %Uﬂ f ﬂx} o A= Z%l*lif T e Aol

l.

A= 7HA] CGH 71‘?3011 o)} %L%%%ﬂ Elhls Trdx} %_0191 7
A& Komiyama(1997) 59 -7k gk A, o] dAtellA
T A 489 QA A RS AR St v Al EHA
2l JHE A AL 9Tk

B oo BAL CGH 7|H S o] &3te] oA L7hatel A A
A GHA L) F2 F900) dehte §1%
DNAS| 54 5=¢] o]z} wiwlah 447 29)
Th. Vpol7bA] =4 H90) wolrt 7]E ) FF
A & 42}9}4 AAA S B
M2 FAR YA E AN LA o] ATE AT

O

Comparative genomic hybridization 7|8/S 0|28+ I F2tete] R&HA} Hizfo) L5t A7
S TUN B59E 0839, ¢ 249 FIHEE WHO 25
oo, 223, FEE $3 2 ARIT o B0 48
)47} 88, A7} LA RITh. B4 9125 1007} o, 47}
&, 287y 37 7 AR o P il b
Attt A tgﬂ‘%i‘{t A 1717} 44, 1717} 64, 7] 7} 43
AL A V717 SE AT F o 24 9] £t 1087 LE 3}
%, 987 5% Eekrel 43 chTable 1).

1)DNA %% 2 2Z3% DNAY % =7

DNA2] %% 2 Sepa gene kit (Sanko Junyaka, Tokyo, Japan)<- ©]
&3t Az 3JAre] Ao upet DNAS #2350tk +24
DNAE 15002 3]4]sle] UV spectrophometer2 =+ 260nm <}
290mol| A EF L= =X 35to] DNA 31 9F A260/A2809) v|E =
% 31Tk, A260/A280 H] 7} 1701741 %5 A3l A A3 v&
Z 3tk DNA 555 0lug/d 7t H25 34 B 550t
F#2 DNA =5 dA s w3tk

754 nuclease free water
1004 extracted DNA(0.1 ug/ ul)
254 0.2mM spectrum green(tumor)
0.2mM spectrum red (reference)
50 u 0.ImM dTTP
100 ul dNTP mix
50 u 10x nick translation buffer
100 u Nick translation enzyme
50.0 Total volume

2) Comparative genomic hybridization:

(1) DNAS] 3357 9] 12

Nick translation kit(Vyxis, IL, US.A)E ©]£-&}e] 15m microcen-
trifuge tubedl] Th5-3} & EAES E S Th T DNASY
A2} DNAZ 7}+7} spectrum green=} spectrum red &322 2 &
259

15m mlcrocentrlfuge tubeol] 2 £33 99 TES 247+ 30
B7F15C9) incubation A1 & 70CE 71gsle] 49 SAE

=72,

(2) Metaphase spread slidel] hybridization

O =9 DNA 2 A A DNA9] denaturation

Human COT-1 DNA 10ug, spectrum red(Z4))2 % 2]¥ refer-
ence DNA 20,1 2 spectrum green(=41) 2. 2 %4 ¥ 29 DNA 10
ul & 3.0 M sodium acetate$} 100% ethanol 904 o] 2+ E38+3}ed -70
CollA 2027 A3 5 A4lE2lste] DNAS A7t 4
204 & AZ3 DNAZ 104 9 master mix (50% formamide,
2XSSC, 10% dextran sulfate, pH=7.0)o] & &3}&}o] metaphase
spread slideo]] =33} 74C 2 5% 7F 7} st
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#9p amplification of oral cancer

Fig. 1. An example of comparative genomic hybridization(CGH) analy-
sis of oral cancer with 9p amplification. Fluorescence ration image of
a CGH with tumor DNA(spectrum green) and reference DNA(spectrum
red) is shown on metaphase spread slide of lymphocyte from normal
mole (46 x Y).

@ metaphase spread slide2] denaturation

Metaphase spread slide€ denaturing solution (70% formamide,
2XSSC, pH=7.0)0. 2 72 C oA 287} 2] gl alt}. 2 2] 2 70%, 80%,
100% cold ethanol 2 z+z} 287} A 2] 8t & 3L7] 2o A ZAZ 8o},

@ Hybridization

OF @9 #FA O Z denaturation® =<k 2 A A DNAS
metaphase spread slided]] =X &}o] 37°Col| 4 2~3Y 7} hybridiza-
tion A 71t}

(3) ,ﬂ.o E /{-] =
~3Y 7} hybridization® slideE hybridization wash buffer
I(50% formamide, 2XSSC, pH=7.0)¢} hybridization wash buffer
[1(2XSSC)= 45°Coll A 77t 57+ A2k § 424 PN
buffer(0.IM Na2HPO4/NaH2PO4)ol| 527+ g stt}, 22 o
104 DAPI(4 , 6-diamidino-2-phenylindole) Il (Vyxis, IL, US.A).2
CER

(4) Digital %7 £

Z}7}o] metaphase spread inde% 3 gn o7 FHzsle]
CGH ¥4 7](Vyxis, IL, USA)E ©]&3te] 734 3tt} 74 (loss)=
= 3} 2 A o] )7} 0.85K o) wf% 39-0] 2 =7} (gain)= 1165
o =2 7492 A5l 4R =2 79-E 5 F(amplification) &
= A 55 tHFig. 1).

m o}

1. CGH 7|210f| 2|St DNA 2X| 42| B35}

A 199 ] T7HeF 2 14 (78.9%)7} DNA 2] 5= 9] ¥ 5}
7h l*bl A l—‘?—%(@% 558, ¥9]: 3-13)l| A K9t}
S 4 o)A BEE T 9p23, 12p21.1~q13.1, 3q L
8024.1~24.30] At} Z7+= 148 (78.9%) ol A UrEbE O™ W3
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Table 2. Summary of Chromosome Regions with Changes in DNA
Copy Number

Chromosomes

(minimal common regions) Frequency(¥)
Gain
30 (3024-26.3, 3027-29) 10/19 (52.6)
19 (1922-31) 4/19 (21.0)
5p (5p12-133) 4/19 (21.0)
8 (8023-24) 4/19 (21.0)
% (%p) 4/19 (21.0)
11q (11913.1-133) 4/19 (21.0)
14q (14932) 4719 (21.0)
Xq (Xq12-21.3) 4/19 (21.0)
79 (7921.2-22) 3/19 (15.7)
12p (12p11.1-12.1) 3/19 (15.7)
Loss
99 (9911-21.3) 7/19 (36.8)
17p (17p31) 7/19 (36.8)
13q (13922-34, 130) 5/19 (26.3)
4p (4p16) 4/19 (21.0)
9 (9p, 9p23-24) 4/19 (21.0)
10p (10p13-15) 3/19 (15.7)
11p (11p11.1-115) 3/19 (15.7)
19p (19p) 3/19 (15.7)
20p (20p) 3/19 (15.7)
Hol JAA 99 & H#A 0 2 30008 $:1~8)o1 Atk Za

= 128 (705%)l 4 B3I, WekE 1l @QﬂwﬁP S
E HEH0R 2580890 1-9)0lelth 9 9 WeletA W
9} DNA 2 A 40 2, 27} 2 7+AZ Table 10] 2 oka} %tk

2. PMA| F2/ofl THE DNA SH| Hele| Hie

DNA BA| 5] 5%, Z7h s GAA F9ld w1l
3| Fig. 29} Table 1o 2 oFslitt. 7t Yephv+ o %‘
2= 399l A1 102 (52.6%) %337 5p, 8a, 9p, 11q, 14q, Xqell A 7
#(21.0%) 2.1, 79, 9g°l A 7#4 38|(15.7%) Atk Haie= 9q9}
17pell 27} 741 (36.8%), 13q0l A1 531(26.3%), 4p<} 9poll A 2+ 4
#](21.0%) 18] 3 10p, 11p, 19p, 20pail A Z+zt 38 (15.7%) 7} .3
tHFig. 2). DNA Ex]=¢] Hsh7} S8 5= 4 35 5-91(mini-
mal common region) 24 =7} H9 = 3024~26.3, 3027~29,
1022~31, 5p12~133, 8923~24, 9q 1] 7 11q13.1~1330] Q1 3. 7+

1.9) = 9q11~21.3, 17p31, 13022~34, 13, 4p16, 9p% tH(Table 2).

l

3. H7]0f| [ZE DNA SX|2| Bi5}
2 N2 ASH B71Fe2 s Al R IV 7S
w7 W7o E v Witk 2z W7ol whet DNA 4]

A5 23 AFE Fig. 33} Table 3] A Al 5}
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Fig. 2. Summary of DNA copy number gains(right) and losses(left) in the 19 oral cancers. Highly amplified regions are shown with thick solid lines.

Table 3. Summary of Frequent Regions with Changes in DNA Copy Number by Stages

Chromosomes Frequency Stage I, Il Stage 1lI, IV
(minimal common regions) *%) %) %)
Gain
30 (3924-26.3, 3027-29) 10/19 (52.6) 4/10(40) 6/9(66)
19 (1g22-31) 4/19 (20.0) 0/10( 0) 4/9(44)
5p (5p12-133) 4/19 (21.0) 3/10(30) 1/9(11)
89 (8023-24) 4/19 (21.0) 1/10(10) 3/9(33)
% (9p) 4/19 (21.0) 3/10(30) 1/9(11)
11q (119131-133) 4/19 (20.0) 0/0( 0) 4/9(44)
14q (14032) 4/19 (21.0) 2/10(20) 2/9(22)
Loss
99 (9g11-21.3) 7/19 (36.8) 4/10(40) 3/9(33)
17p (17p31) 7/19 (36.8) 3/10(30) 4/9(44)
13q (13922-34, 13q) 5/19 (26.3) 1/10(10) 4/9(44)
4p (4pl6) 4/19 (20.0) 3/10(30) 1/9(11)
9 (9p, 9p23-24) 4/19 (21.0) 2/10(20) 2/9(22)
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Fig. 3b. Summary of DNA copy number gains and losses in higher clinical stage of oral cancers.
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At ASF H7 s 2717} 3q(3924~26.3, 3027~29)0] A 10
d % 4% (40%)7} vhebst o m, Sp(5p12~13.3)¢t 9p= 7H7t 37|
(30%), 14q(14932)= 22 (20%) 18] 3. 8q(8g23~24)el ] T 1&]
gho] #A#E rh 10(1022~31)¢} 110(11913.1~13.3)0) A = A &
S7VE BolA ekokth vhH, 5w WA = 199 11g9 A
92 F 4d(44%)7F |2 A, 8goll M= 3 (33%)7F Wkt
FAZNC 7q(9q11~21 3), 17p(17031), 4p(4p16), 2 9p(9p, 9p23~24)

A AFEToY Aead L5 A vxe NEE Hel
Hhd | 130(13g22~34, 13g)= ;HEJ W7o A 18)(10%) gHo)
e A5d 7T s 985 4a(44%) 71 H2= Aot
(Fig. 3, Table 3).

=
=
1]

TGS AGH 07 B o= AT A AALGeR &
Uij 400,000 ©] M 2 7ok St
o) th(Pisani et al., 1993). <, uj, L7
TERAAE T AA FAA
o F4 RSl PEHOE Agsta] o] F
Y] B2 o g Tl 2
Aote AR oR Azt A
Ay 7oy £ AES 7O E oFe
= T& TR 10471 9] FF A

§ ooz 1o Lj ok
{0 >
Y oge R o= o
rlo 1 0, of FiF
:!o pay Olﬂ 1o .
A o >
> fru T |o
il oZ l-ﬁ'odtl
% fo, 1N o
e ﬁ 2
o, o}
_\,L o fo
@ ﬂf ﬁ

ox
=2
r\l
d} -
rL N

p

E] ATk el olgld 7IHES fARY] 544
QA WolE 2= vl F&3hy BE A A 3219 ol
=3 754}%6}%31%:— B A7 v Go] A HEE HAAE Ay
o] &3}7]ol &= wj$- A g ozt & 4= ¢} Kallioniemi(1992)
S0 Zok g A DNAY ZHzh T2 g B9 TAAZE T4
ated AAF Z7] &t &gho) E(metaphase spread slide)el] w3t
(hybridization) A A & G Ao A =% DNAY] =473 HIS
FHsl3 o] A2 WHE-S comparative genomic hybridization
(CGH) o]t EXIth o] S MER TF T84 2 T4 9

A TR AAE AT T e AR HE oA A%
of Wola Aol o]&3tal 9l tk(Kallioniemi et al, 1994a, b;
Speicher et al., 1994; Levin et al., 1995; Speicher et al., 1995;
Tarkkanen et al., 1995; Levin et al., 1995).

B A e ol dAE A AZ ES HEE CGH
71 & ©]&3te] DNA BA| 9] HolE Zhol HGH
% 148 (78%) 7} skt o] de] AMAl F-91o DNA 5A
7F #FE QA o] sk WHol= tE 7)ol Els
2F W ol &(70~90%) 2 vl=gk A5 Hith g 3
= 5582 4] 0] Renan (1993)0] &+&S -uHal =6 6
o] frA7 Hol7t Bostthe M S AA S FE &

Z}ghet.

A9 Ao ot FAgAA T E8] HEEHE
DNA9| wie]s7} S7bsh= dA1A] 591 19, 39, 5p, 8q, 9p, %
11g o, FEEE 25 B9E 3024263, 3¢27-29, 1q22-23,
5p12-13.3, 8q23-24, 2 11q13.1-1332 2 Uehytt}. 22744 A7

Comparative genomic hybridization 7|8/S 0|28+ I F2tete] R&HA} Hizfo) L5t A7
Hof oshd b kol v Y f& A ZFe A 7H
4 2 c-myc, cyclin D1, Int-2, ERBB2 5%
5 o el 3 50| 4% #35)
o] tH(Somers et aI., 1990; Hou et al., 1992; Scully, 1992; William
et al., 1993; Xu et al., 1998). Cyclin D13} Int-2= 41 A] 11g134]] ¢
gk Int2 A2k A P 2oy F2 A delg
2o A EEA ZZ 5 oyclin DI § 42 Qb F74et
FE FAH GFollA 30-50% A= FEHEAY FEdE
E}(\Nllllam et al, 1993; Lese et al., 1995; Xu et al., 1998). 3 o4 Lol A]
11913 F$12] DNA EA| 47} oF 20%=2 =718+ 22 cyclin D1
TR WHol & whg et AR A 7tén o= cyclin D19] 3%
oy} o Bk Aol dAsh= AL E A 7Hghrt Cmye
A= AA A 8923240 f12] 5k A F7Eeke] oF 30%e]
A SRASE AR BIH T YTk E3Cmyc AL F
2 Hojo} Yl o) 5 A= QdApZ GEA )l oh(Neel et
al., 1982; Saranath et al., 1989; Leonard et al.,, 1991). 2 Ao A{ =
AN A 8023-240] oF 20%2] DNA EA4|4=¢] 575 H3ith & &
TN 7HE E3F DNA BA 9] S7F 591 AAA 39 791
o (58 AL EH 92 3024-26.39} 3927-28) oF 52.6%2] |
2 #FE 9l 3927-28 91 Bekb FHAA7E 24 o} F9o
111, Bel-6 %ﬂx}ﬂ S et o Foke] Ayidel
14 ¢l tH(Vitolo et al., 1998). & T} 39 Zl—% Ar 3=
101 3q24 -26.30| 1} 1022-31, 5p12-13.39] =7k} 17keke] o
9}«1 ARl e A= e AR olth ofF Felol=
27 23 AZE FANE 2T b0l AT E3
ARE el weahgel Belshd gE 4
3 2912 Azt
< LOH 713 2} PCR 7|92 ©] &3k cloning 71 9] 72z 10
7S] MEE FF A FAA7F LAHAL DA ] o
9o AL Bsty ik #AddlA B EY 9l+ LOH
A K92 = 3p, 3q, 7q, 8p, 9p, 11q, 13q 17q, 2 1897} AUt}
(in et al., 1993; Rao et al., 1994; Nawroz et al., 1994; E1-Naggar et al.,
1995; Jones et al,, 1997). & 79| Ao o3t 9q (T& HAa
ZE B9 9qll23) 3 17q(ZE 4 25 H9): 17q13) FAA)|
F-9]el 4] DNA 549 7Ha7t 7Hg =& WE(368%) = H4
o} o] #9177k GAS 1, CKS 2 fr 2 2k9} pb3 4 oA 47
7} 1Ak Hgjolth ps3 E % oA FAAE TRAE T
of elg) o) wek Yol 23 A VS T A0E I
9 oA f27}ol o). B3 7ol B o] H LOHZE
30~40%e) HIEE HAHE Ao B AT ARE AR 2
X 8t= Ao 2 Ay zH= tH(Chiba et al., 1996; Mao et al., 1996; Koh et
al,, 1998). 9p21-22 F- 9] = & Lo cloning® GAS 13} CKS 27} $14]
Sl 9] o] tH(Demetrick et al., 1996; Evdokiou and Cowled, 1998).
GAS 1 A 2}= p53o.2 #-2H% apoptosisZ Hl| &F A 2] A4
= dAlete qds FEete TF AA FARolth 4 &
2o A GAS 1 FAAel| that A= Q= Abg o) th(Evdokiou
and Cowled, 1998). =3, & Lo &ed7l pl6/pls =% oA 4
Ab= 9p21 9] ol 1A 8k Al E 715 Al L FA 7] A FA 7]

3 Y= o]F= ol
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(C1-9)E At dAF shuz, 74 Bk okt B
w0 g5 e Aol Wo] T LOHF e+ Aoz B
THI Yk & AFelME oF 20%2] 7ol DNA B4 49
Aas Bk 7l A plee] Mol= oF 10%el A ekt
9p212] LOH+= <F 20%0l) A B 325 37 o) th(Sakata et al., 1995; Mao
et al., 1996; Matouda et al., 1996; Papadlmltrakopoulou et al,, 1997).
B oo A 139(13922-34) <} 4p(4p16) AA1A] H-9]oj A DNA
BAg7F sk, o] 9= AF7HA %L FoHE B %8t
e @EolA LOH e $¢ Al 447 A EA e
A=A AMEE FF A2 FAZ7E ds 7ol dvta Azt
ghtt.
T7keke] AL field carcinogenesisel multistep carcinogenesis
o £ 7} 2 Aya T e, ol e /1ad) ojake g, 3
<, human papillomavirus(HPV) 52| o 2] ¢1x}7} 7} Hete] |
& oo §EHOE A0 2gate] thH o2 haT
fatol, olel g A HHUELS 2] WS AN E Al
22 5~6709) §374 Wolg YoAN Yol TAFE A
o =2 Anstal 3l tHSlaughter et al., 1953; Fearon and Vogelstein,
1990; Renan, 1993; Partridge et al., 1998). o] 2|3t 7Fd & £ 4<
E3e F750] wek BH<l van der Reit(1994)°] XU =
LeiA T ek o melof o|akrl 7] Wk Q) M E S 2
Aol M= 9pe] Ao A A FA A 34 (transformation)
o A= integrina} collagenase?] Wrdl o] 2w p53 447}
27 3 Aol Hold Aoz WY Y

B 7]el wet DNA EA] 9] wo] M= & 9] At 9
3}, 3q, 5p, B 9p 91 9] 7kt 17p, 9q, 4p 5 9p2] Fat
71ol AAGle] vl e NI R 2 A=, van der Reit 29 o
A 238 p53(17p3l)st 9pe] A<so] 27) whel BA o] BT
Aoleke #43 YAsHE A0 AZETh Eat 1q1g2231),
8q(8q23 24), 2 11q(131-133)¢] Z7} 2 13q¢] 7+ wiEE 7

u B71EAA Asw W1l Hlste] oo A =T ©
H3t Ade= cyclln D1(11913.1-13.3)7} c-myc(8g23-24)2] }i-&
3! Rb(130)] HIEASHAE £ Hol)7F 734 B3t o 5
gt dol& Adete 270 Z AZeH, 1gdl& =& & 74
A7t 2T A 02 F58tH o] FHAE FAYY A=
HATE AL AR A7heit

olifel AT Axg Fs HH el e CGH 71
o]&3 T W &F Al I AN BFE = G
A 9] 7H W & A2 Ho] F9]= 3024263, 102231 ¥ 5pl2-
1339] Z7}9} 9p11-21.3, 1731 2 13q 5-9] ¢ 74z el
TEe] A 27]el Hojsh= AMA Wo] F9l= 3024263,
3027-29, 5p12-13 2 9pe] Z7t= A ztatal, X&) wrlel Fols)
= GAA ¢ Ho| 9= 1g22-31¢} 11g13.1-13.3 -9 ¢] Z719}
13022-34 -9] 9] 7+ A Z}hgiet,

¢

{o

= rulo
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F
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parative genomic hybridization 7|9 & o]&

= ?*éﬂ” DNAS] EA] <] tﬂc’l }HJ“J'J P%-‘H% gtobx] 7]
e B A T A A4 ARG YA 2A
o] A7E AR v e e 2

1.DNA BA)59] Wt A 1989 743 & 14 (78.9%)0
A gk ) ol de] AMA F-91(F 558, 1 1:3~13) YrEkRt
th SE2 Adlol M #Fal on 9p23, 12p21.1~q131, 39 1
2] 7 8024.1~24.30) T}, Z7}= 148 (78.9%, ¥ #:3.00, ¥
9:1~-8)oll A YEFEO ™ ZHAE 124](70.5%, 3 :2.58,
1-9)ell A B3t

2. GAA F9]o] mhE DNA EA|+¢ ¥ste S7Hs Ueille
AHA -l 3971 10 (52.6%)1 A ek, Sp, 84, 9p,
11q, 14q, 5 Xq7}F 747 42 (21.0%)0] M #2591 2o Tq9} 9q
ol A Zt7k 3E (15.7%) = Btk #AE el = G4 79
= 9q¢} 17pel| 717} 74)(36.8%), 13q¢l] 521(26.3%), 4p2} 9pell 4
#)(21.0%), Z12) 3 10p, 11p, 19p, 20pe] 72} 3 (15.7%)

3.DNA EA|4=9] W37} S5 5 = F 4 35 F9(minimal com-
mon region)= % 7F 912 3024~26.3, 3q27 ~29, 1022~31,
5p12~13.3, 8023~24, 999} 11q13.1~13.30| Ut} 7HA R 9=
9q11~21.3, 17p31, 13¢22~34, 13q, 4p16, 2 9po] it

49719 ©E DNA 5A|¢] Hste AG5H Bl F71
7} 30(3924~26.3, 3027~29) F-9]oll A 108 % 4 (40%)7} Ly}

woH, 5p(5p12~13.3)¢t 9p= 7} 3¢ (30%), 14q(14932)+= 2%
(20%), 12] 37 8q(8023~24)o A1 = 3 el tho] HAH T AT
+ W71l M € 199} 11qe) 98 5 44 (44%) 18] 3 8qell 3]
(33%)7} A= ATh 13022-34 F-91 9] rae ASH WIIE
oA 1E(0%)E Bl v I 5w BT 98 4
(@4%)] W= = eyt
ot AFE T B 773 HFAELF ] SA x|

A FEEE GAA Y] 7 T Ho = 3024~26.3, 122~31,

5p12-13.3 H-9]¢] Z7}¢} 9q11~21.3, 17p31, 13q H-9] 9] 7HAZ Y

Bt g 78 270 #odtes GAA e Wl

3024~26.3, 3927~29, 5p12~13.33} 9p2] Z7}2 A 7hE| 3 A B

710 Fod st G A 9] Blol= 1g22~31, 11g13.1~133 -9 9] =

7}o} 13022~34 7-91 9] 7Ha = A ZHe Tk
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