s}
=3

| <



X

SELER

T FTAIEF] HF 3

d

124

2000

=}

| o 8



.C:,,:]_

4 49)

SRR

%1

SR

SREE

d

129

200094



PR

il

VAR=2
=5 H A

‘Ul —
E
H M ® wﬁ o e o U
T om R ToE ol o
v e E R n T o= B
= n oo gL E o i G .
T b R T & 5 b oW re i
Lo Wy P M%gﬁ%% e 63 g
ﬂ o ﬁ,ﬂ_ E X 1 s —_ M/ﬂ — == NS —_ ﬂ&ﬂ_ a2 T
T 7 (- {( F MR N < 3 =
SO e N E o T oy o o P i NE R
o _ ) NI = T o T % ™
o m ey © 3 < T K ] o ) = 9
o o W A < E N > o WY M =
{Jo = F* = L3 w1 o N o Wﬂ MLI LAH m RO i R N s
oy B m R G UG MH N o mm o r
s = I o o o T T S 5
ﬂ1aﬂ%@ Yo e T TR v
° = ~ o o T L3 a ™ o = - M=
= B T <A o = iy » H° i
2z TElE P Trrsias ;
_@nni_ﬂogu o © m%ﬂaﬁ%_@nm %
E%mﬂﬁ%ﬂmﬁ m_&.mo%ﬂar.ar.aﬁ X
< = Ho__h Y- = A - iy <0 o Y T~
zﬁ_A 5 P 1mau'ﬂ§ﬂa% B %o )
HOROT Y T D w5 EE o i
zT%ﬂ%xﬂq araawmA%ogJ@ -
ﬂ%ﬂﬂﬂ%ﬂﬂﬂagHMMS%%# =
S b= 3 AT T mo%ﬁmﬂﬂrﬂr %ﬂrWar.
ils G M E g P W _n @ B )
= T o e a5 o T 2 N X < g 7 T A g
w x B @ o T 2 o 2 - = &
= G p =7 & 4w + PR R T o Yl
W % 2] p o om MY el ®on e T oA X
ulle W T W T o W = o = T 4 £ R
X NI = mA % _ o " 1xr il ™ i * ~+ p . o F M
ﬂﬂTﬂu,ﬂﬂ%ﬁ17xﬂrﬂ ﬂﬂulEE Urﬂﬂ
o L&k noom T T Moo & - T
T o = B B2 oo of o i~ N ME N T
Anﬁﬂi%ﬂwmﬁﬁ%% H%ﬂ.&%ﬂ@r
X A = Ui T @ ™ 1k 0 o Ny —
T ® T ~ NR tor K
o) m W E B B I
< WM o T o
T W
o)



oy 2 A vi
AR O e vii
I e 1
A2 AT 2 3 4
21 74 dFgAAEF &9 - 4
2.1.1 NIH 3T3 feeder layerg ©]-&3%t AAwF ————-mmmmmmm - 4
212 P74 FFAETF) GHEH BA B} oo 4
22 T FFALFY HBHA EH BIb oo 5
2.21 MTT assay ————————————————————————————————————————————— 5
222 9gxAgs A o 5
2.2.3 Western blot analysis ~—————————"—""-—"""""———————————————— 6
2.2.4 Nude miceE ©]-&3t in vivo tumorigenecity H7} ———-———-——-———- 7
23 774 AFAEFE BAQEHY BA B} oo 7
231 DNA FF ——————— - 7
232 FHEAAH NS 8
2.3.3 Single Strand Conformation Polymorphism (SSCP) —-------—-—-- 10
234 & ey 22 10
235 @7IME EA 11
236 FHEAAM S-S o]&F HPV DNA A4 ——————mmmmmmmm o 11
A3 ATFEH e 13
31 4 SN EF G e 13
311 904 2 MHEATA B 13



32 7+ dFMEFY AEYSH 5 e 15
321 €24 % A e 15
322 8E A e 15
323 EGFR ¥& ————-—-mmmmm 16
3.2.4 In vivo tumorigenecity ———-———————————————————————————————— 16

33 7 dFMEFY FAAETH B - 16
3.3.1 pb3 FHA} A 16
3.3.2 HPV DNA AA ————mmmmmmmm oo 17

A4 L 19
AL R 24
FHAEE] 31



" ®H i Ak

Figure 1. Microscopic features of established oral cancer cell lines —————--—- 25

Figure 2. Expression of differentiation markers on the established cancer cell

lines ~———-—-———--——————————— - 27
Figure 3. EGFR expression of established oral cancer cell lines ——-—-—-—-- 27
Figure 4. In vivo tumorigenecity in athymic nude mice —————---——=-——————— 28
Figure 5. pb3 gene mutations in the established cancer cell lines ———--——--- 29
Figure 6. HPV DNA in the established cancer cell lines ——————-———--—-—-—— 30
Table 1. Primer sequences and target sizes ——————————————————————————— 9
Table 2. L1 general primer sequences —————————=—————=———————————————— 12

Table 3. Clinical and pathological findings of established oral cancer cell

lines ——————=———————— 14
Table 4. Doubling time of established oral cancer cell lines ——————--———--- 15
Table 5. pb3 gene mutations in established oral cancer cell lines ———--—---- 18

-Vi-


........ ........
- vi -


o
o
il

e

= 94

2 23y

Holl M =<

R

1

o] viehu}

=
©

ﬁo
i
il

ol

wjr

e
Br

T

iy

e
0

X

Rl

= 74 A

AAM 5T A

=

=

o] ATelAE $-2e #x

(epidermal

|l

B
il

2]

ZFulo]#H 2~ (human

in vivo tumorigenecity
AEFY BA

™)
S

growth factor receptor, EGFR) &4&d A=

]
il
o
Tor

algl

=
o

sl 7% ot

LS. E
)

papillomavirus, HPV) DNA 725

e HEZAR Hdojdl gFo

o T3 GEAE

H

247 A Zkollar #

°
T

o doubling time

SEZ LI

=
o

o}
=]

2.

doubling
Ak
exon 74

=

pu—

R
1

3

==

Favh o
ey

-
R

Al

I

o4 EGFRe #dds H

A= A 449

EIESE)
k¥

R

11—
- vil —

4] o] A

=
K3

Fo A

9¢]

Al

il

ke
il

it

£

=

=
=

oM 7]

times X3t
3. YD-8 # YD-32

o=
s

A

AR



17F 2 A
o)< HPV DNA

Ax} Ao

e}
T

exon 8o A

R
1

, 14

2L

e

4

R
1

W
A

i

2 A

= o

A al, HPV DNA

B

i

)

A4

e}
T

|3, in vivo tumorigenecity, EGFR, pb3

- Vil -


........ ........
- viii -


Al AE

AA ] dFE 354, B4 2 AESA wekadd oste] HAHH 2
AEe A F7HAE di¥ste] Adsta v A Ao A43 F
Pgol AxHom Frtste] Ay, Aad dATEoR NP

= guA @dad (Farber 1984)0]3, E4l= Hujy & 59 ddEAdd =&
B oFfel A4 E4be] dojrta ol g Wyt A &2 oo At %3
Hol AazAoA dxgoez HHvlE field cancerization©] vt (Slaughter,

Southwick, and Smejkal 1953).

TAYL QA FAEE o] oF 3-5%F A, I F 90% o]de] WP
N E ot} (Silverman, Gorsky, and Lozada 1984). @A) -¢-8 vpefellA F74<t
< fgtelnt 78k T vE b e Eds w B HEs AAGA = %
=k ZEvh e Aok A4l MgkFouvt FukFo] FHkEw thE Ar|os

el o ARAPL KO BASY] Golstnm AFA vhuAe werwd



R F4 BAY 5 Qol, FAte e dFHs el tude] B2 ohe) A
A2 Ayshe o HHe) werdT wdloleh & 4 vk (Sacks 1996; Hong et
al. 1990)

TAAESE Aol g wel QA WHAEE oo YHs we
AL (oncogene)d] &/ &kel &A=l (tumor suppressor gene)®] v st=
Arsia v g A

ras +AA 29l int-2 FAA FE, FHAHAAA5EA (epidermal growth

o
e
lo
N
rir
=
2]
2
Ho
=)
by
'
o
fri
rir
162
n2
Ho
=
_>‘~I_J
r O

factor receptor, EGFR) ##3d o] HiHo] 93 (Manne et al 1985, Satini ef
al. 191; Lese et al. 1995), &AL Z+= pb3 A EdWH|7F ¢F HA 27]
FH #Aste sz &dHA Jdu) (Field ef al. 1992). ph3 A A= Rb 3 A
(retinoblastoma gene)9} HEo] A< FdFdatelt} (Lane, and Crawford
1979; Stratton 1992; Chang et al. 1993). ol AXY AsAY T HEF7
ol e ddeva deAd dew, pb3 FAAe] exon 5914 exon 9 74A €]
Aol A AN g ESHA #EHE FdA Wstoltt (Nigro
et al. 1989). =059 74 4FE tdor 3 A5 B pb3 v A e
AL oF 50-60% oA FHHAIL (FF-F 9 1998 LF@F 9] 1994), pd3H-dA}
o] EdWeol= oF 35-40% A TdE vk ATt (Yook, and Kim 1998; 7 A,

AA o] b Folst= LFAA ras FAARe] Ag, Aere wAN

@A) (Saranath et al. 1991), st=r9le] 7 AFAZLAFANA N-ras, K-ras,
H-ras 479 Zdwols= g Aoz BHud v glo] (fA3F, o932 19%;
QAA, 0]9% 1994), ras AR EAWol= A A A Ao wel ujg- o}

FE FFE Bdv E ATAFAY ddoer du e daFEHteld s
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A2 A Az 2 YW

21 7% FFAEF I
2.1.1 NIH 3T3 feeder layerE o] &3+ d=x}afok

Feeder cell layer & 8 pg/mle] mitomycin C& 2 A7t Al sk NIH 3T3 A%
2 1/3 confluent density (5 x 10°/100¢ culture dish)@ ¥Fs}e] 2447 EQF 3
A A feeder cell layer® ©] &3tk & AF 42 774 4TS serum
free media® 33] o4 AHsA A4S 2 mm
phosphate buffered saline (PBS)$} versene solution®] &% 2391 &ujd] trypsin
= 0125% FwxE= Fola, o FHqA 17 wjgste] © 2w AT

o]& E-media (DMEM/F12 = 3:1 supplemented with 10% fetal bovine

e
)
H

serum(FBS), 1 x 10" M cholera toxin, 0.4 mg/ml hydrocortisone, 5 pug/ml
insulin, 5 pg/ml transferrin, 2 x 10 M triiodotyronin)oll #]% %<1 feeder cell
layer 99 plating 33 colony’} @A E wWj7}A] COy v &7 oA vl s A vt A1)
YA AFE= 2-39 v WA E 2@ a FES] AlFEsE A2l PBS® AlH S

0.125% Trypsin-EDTA®R A 2]ste] d4e] $ Aohufde Al Fsd

212 T4 SFALFY FHeH 54 3t

Ao
S
i
flo

i

FH o2 40 passage ©F Auimgdet A dFHANEFI FHEHA
%

SLbEela, AR don Baslel dEAETY ety 5



22 T2 SEAEF AESA EA Fy}

2.2.1 MTT assay

darz FHE 7 SFAETFY TS Dolry] §l8he,
3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazolium bromide (MTT) assay=S A
stk 96 well plated] 1 x 10* A ES wjkate] 24 A7k 48 AIZF, 74 A7, 96
A7 WAE BF AAG F 05 mg/MTT 4oz AHsAt 05 mg/ MTT
85 2 well & 200 mg/ml¥ H7tste] 5% COx wiek7]ol 3A1ZF F7F v kst
MTT &34& AASAE. 2 wellel 200 z£2] dimethyl sulfoxideZ #7135}
AxA ol AAE crystals A3 HQ & Ao AFFEFEA7] (Beckson,
US.A)NA 570 nme] FZoz F55s ZA4GT. 5 2 A7k wE A
Ao g aHER wEe] Alxe AU 279 T it HE NS A

3ol o] & doubling time o 2 AF&3II

Rl

H

2

S Agede. Sy =) 24L& xylened 33 Ay ete] FEHS AAG L,
95%, 90%, 70% ethanololl X AR o= &gt vhg gAY rl F3H £gfol
=9} A 05% hydrogen peroxide/methanol -&<ell A W<el4 ] peroxidaseS A
At & A goat serume 2 3077 APt IAYAE 3% bovine serum
albumin (BSA)7} X3¥ PBS &do AxzALe] AAIYR 3 Aste] 1A]7F FoF
HEgA AT g =27 A oig dAARE A AEZEZAEQD eytokeratin

10, 139 thsr @4 FE A CK10/13 (DAKO, Denmark), 97|14 AZEZ-A 3} &



&3t

rir

Bara2 g3 AE3 (DAKO, Denmark)E o] &8ttt x4 v &
Tris-buffered saline (TBS)olA 3H AA3tar, 3% BSAd 343k 5 pe/ml
biotinylated anti-mouse/anti-rabbit IgGell 30&-7F wk2-A1zl ©}2 TBSHA 33
MASFAY. 2 Y-S 3 pg/ml horseradish peroxidase streptoavidinoll A 30&7+ 1+
2| A7) 32, 3,3-diaminobenzidine tetrachloride®} hydrogen peroxide® o]-&sle] &
A7l b8 Mever ' s hematoxylin® 2 X GAd e @dostdn g oz 72459

.

2.2.3 Western blot analysis

Zhzko]l oFEAEFE (1 X10° cel)Z cell scraper® #olulo] eppendorf tubeoll
=713 1,500 rpomol A 587 YAEZE Fo AL pelletdll protein lysis buffer
[150 mM NaCl, 0.5% Triton-X 100, 50 mM Tris-HCL pH 7.4, 20 mM EGTA,
1 mM DTT, 1 mM NasVOs protease inhibitor cocktail tablet(Boehringer
Mannhein, Mannheim, Germany)] & 100 @ 93 E%3 & A5 oA (A7
WA St AZE A AT A ZEHES 14,800 goll A 1027 A4, &
A NS 3]4sle] Bradford (1987) # oz @Mz AR5 o] % Zhz)
o] GEAEFE [Hug FFH 5H1Y SDS sample buffer (60 mM Tris-HC],
pH6.8, 4% SDS, 25% glycerol, 144 mM 2-mercaptoethanol, 0.196 Bromophenol
blue)oll €3 5%-3F 100TC oA denaturer 21 3o 12% SDS-acrylamide geldl] 24]
7 A719%E3 e gels Semi-dry transfer (Bio-Rad, US.A)AA 30&7F
nitrocellulose membrane®.® o] EA AT, Membranes 5% fat-free dry
milk-PBST buffer (PBS, 0.2% Tween-20)9 4 24]7F& ¢} blocking2 31 PBST
buffer® 3 WY 5 3 M43, EGFR @Y EE34 (clone E-30, Biogenex
Co., San ramon, U.S.A)E 3% fat-free dry milk-PBS bufferell 1,0008] 3] &
FEZ B3 o] &9 membraned 2o 2 A7 HoF &E3, YA 5FE 7t4do R
PBST &4 33 A&3s9t. Membranes Ut anti-goat-horseradish

peroxidase conjugated—-secondary antibody (Zvmed Laboratories Inc. San

_6_



i

Fransisco, CA, U.S.A)7} PBSelA] 50000 3] A€ &do] @i oA 1A1HE
oF WAl A}t 2 vg, PBSTE oA 58 71407 3HA membranes A3}
31 Enhanced chemiluminescence (ECL) detection kit (Amersham Life Sciences,
Arlington Heights, 1L, US.A)E At&3le X-ray 259 ste] sty

A
YA ET o2 EGFRY #Atd A ZEF9Q A431 AlEFE o] &3l
2.2.4 Nude miceE ©]-&3%t in vivo tumorigenecity 37}

5 in vivo tumorigenecity A& AF&35%
o 7 FFEAEFE SRS FI HEE S F 35 x 10°9 AzE FBSH
352 &2 DMEMI &31ste 4-657%¢ <% athymic nude mice (nu/nu;

, Es dFddd 238 o BHEst T

<
S
Q
g
=
O
=
0
0]
=
(0]
ol
<
N
0
rir
>
e
N
i
)
N
_0|L
aeh
i)

23 74 FEAMEFY BAALHA 54 A7}

231 DNA =

FFTHEFZHE DNA FE-2 phenol-chloroform #H-g AM&stth 9F 1 x
10°9) AIZE trypsin A F daeesie] mAdAHe] 2 F 400u8 &
AgEg9 (100 mM Tris-HCL pH 83, 5 mM EDTA, 1% SDS, 100 gg/ml
proteinase K)& F7sl3l 37CAA 7PHA SEWA 7227 &9 WA A
DNAY F&5 $8 200 pte TE €3 £93 200 w9 phenol : chloroform :
isoamylalcohol (25:24:1) & A7}sle] 7PHA &+ % 13,000 rpm oA 587 9

l



Al
o

gato] AEqE FHste AAGE 23] whESIATH & ko] Feolgle phenol
S AAs7] el 400 w e chloroform-isoamylalcohol (24:1)& €3 7I¥A &
& 55-7F 13000 rpmeoll A 3 AA A FZdE FHsla 40 pe 3 M sodium acetate
ok 1 mle W 100% oAEe¢Ee Hrtste] -70T oA 6417 o4 FAth7l 13,000
rpm, 4°C oA 20237 Y4liEelsiel DNAS I AA A, A" DNAE 70% ol
gz 23] Mdet & Axsto] 50-100 phe] TE ¢35 & =91 & 4T oA
B@ska Ae A FREEEA7IZ DNA &8 S48t

A

232 Fgda 9 d9-S (polymerase chain reaction, PCR)

THaELAYHSS Y& AEF 2729 DNA 23S 100 ngs AH&3kar, 20
pmol®] Z} primer, 2 gmile] dATP, dCTP, dGTP, dTTP (Perkin Elmer/Cetus)
¢} 10 mM Tris-HCL (pH 8.3), 50 mM¢<] KCI, 2.0 mM MgCL¥ 0.2 unit® Tag
T8 a4 (Perkin—Elmer/Cetus) & WHSAIH T wkHgLS WA (denaturation, 94C)
30%, 4% (annealing, exon 5, 6, 7, 9 ; 63C, exon 8 ; 60C) 30x, 23
(extension, 727C) 18 2] ¥k3-& 3038 WHESIHY. a0 40e e 2 e
15% agarose gel (Sea—Kem)olA #7]dEste] dh-3-8 EQlsta Hst= 2719
AbE FH B[Sl Aol FAHA S-S FASAT. pb3
3+ oligonucleotides primer+ exon-intron flanking H$olA Z2AsFoew, z+

primer?] 7] WAL Table 19 %433



Table 1. Primer sequences and target sizes

Exon .
Gene Primer sequences Target length
Number
5 5' TTCCTCTTCCTGCAGTACTC 3' (sense) 245 bp
5" ACCTGGGCAACCAGCCCTGT 3' (antisense)
P 5" ACAGGGCTGGTTGCCCAGGGT 3' (sense) 175 bp
5' AGTTGCAAACCAGACCTCAG 3' (antisense)
5" GTGTTGTCTCCTAGGTTGGC 3' (sense)
p33 ! 5" GTCAGAGGCAAGCAGAGGCT 3' (antisense) 190 bp
g 5' TATCCTGAGTAGTGGTAATC 3' (sense) 212 bp
5' AAGTGAATCTGAGGCATAAC 3' (antisense)
5" GCAGTTATGCCTCAGATTCAC 3' (sense)
9 138 bp

5

AAGACTTAGTACCTGAAGGGT 3' (antisense)




2.3.3 Single Strand Conformation Polymorphism (SSCP)

o] &3t cold-SSCPE A
Ak, THaAAS AE 1-2 w9 05 N NaOH 1 puf, WHAE9 (95%
formamide, 20 mM EDTA, 0.25% hromophenol blue, 0.25% xylene cyanol) 9 uf

SSCP= W& Orita 5(1989)¢] ¥ozw 2 944

o

= st B EollAM 57 WAANAY. 2 §9& 05 x TBE (46 mM Tris,
46 mM boric acid, 25 mM EDTA) £9N38}9] 20% polyacrylamide gel (4911,
acrylamide: bisacrylamide)l Al 7] <d-&stdth AFge A9 A7]= 8 em x 7

cm x 075 mm (Migthy 250, LKB, Sweden)o]3l 100-150 V¢ 433 A H

4 mAY AFE 3-8 A7 Bk TFsgr. SSCPE ZF exonmltl 25T, 1457,
4Ce 252 dASA #AL & Jde FHANA 358 APy & G
silver staining kit (Bioneer, Korea)E Al ZAFS] A Ao wel Algstar, A

of AME #¢ Uz orm= ol exon 79 EQWolrt deA = HT3

SSCPE Fdte] Wol7l & 4

il

g Wl wel P LAMNNES
AlA FEFAF|AL, o] FFEF AES pGEM T-easy vector system (promega,
US.A)E ol&ste F=Yste] vreelel o5 M09 FAASA . WA
JMI109 #55 LB LA WA o =@ste] 37C oA k% &

ks

2
X
Ho
h
0
of
ol
ol

=
el FAE 40 ml A LB HiRe HEAF|Z, 16A17F o] 37C, 300 rpm
shaking incubatorell Al 7] 94t} o] & 50 ml Y4 E2]& FH %73 5000 rpm,
4C, 587t YAE sty TS vt e F dS oA 01 M CaCly &
Aoz FAAYHA =9 competent celle FHEJATE o5 AL Fol o 247 A
5 F %9 T-vectorell 829 ® Egfam=g 2 i dF Fo 308 A% ¢

FATk o] EFAE 42T Bz 02T Fol dFAE FiL ol A &

_10_



of 5% FAH ole HAHow FAALE AT W] flske] Ay d™
I X-gal/IPTGE F &3 wiAol A shF&et mietar, o714 I8 <H&

Y] mini-preps 53 ZHAHE=Y F5FE Q10

it

235 A7 e 4

T-easy vectord]l F24YE PCR AHE9 A7|AMAL AF5E7|MEREA7]

(Autoassembler 1.0, Perkin Elmer, U.S.A)Z #A3}9t}.

236 THEAAHREES o] &% HPV DNA # 2

T AN 93 HPV DNAE 2] 9% primere= ZF HPV 39
FAx Ariid & HEH B4 (highly conserved region)oll A ¢tste] HPV

la, 6, 11, 13, 16, 18, 30, 31, 32, 33= 3% L1 domain® general primers= #| &+
Rom, o A7ild &A= Table 29 Zt. HPV #3832 general primer® 5

otz AVGENR & AAgon s

i
i)
oy
ot
kol
B
re
o)
2
oo
[
o

=
T4 GEFAEFAA HPV DNAE AAst7] 99 SFELAf A FA o
© 2 HPV 169 £A71 oln] Fedd Caski AZF9 HPV 18°] &A=

Hela A%, §A Uz 02 HT3 AZFE A&,

T,

_11_



Table 2. L1 general primer sequences

General primer Primer sequences
GP5 5' TTTGTTACTGTGGTAGATAC
GP6 5" GAAAAATAAACTGTAAATCA

_12_
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Table 3. Clinical and pathological findings of established oral cancer cell lines

Cell Line Age/Sex Primary Site Pathologic Diagnosis
YD-8 46/F Tongue SCC, MD
YD-9 56/M buccal cheek SCC, MD

YD-10B 67/M Tongue SCC, MD
YD-15 30M Tongue MEC, HG

YD-15M Lymph node Metastatic
YD-17 66/M Mandible SCC, P]?

YD-17M Lymph node Metastatic
YD-32 35M Mandible SCC, UD
YD-38 67/F Mandible MEC, HG

SCC: Squamous cell carcinoma MEC: Mucoepidermoid carcinoma
MD: Moderately differentiated PD: Poorly differentiated
UD: Undifferentiated HG: High grade
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32 774 FEFALFY AEFH 54

321 4% &4

Zy AlEFrieh 403 ol ANElYgE 3 MTT assayS 33 whHE =3 3le] 3
o FAS kAL, olF ol 8ste] mI derm Wl EZE 17 doubling times 2
Atk dEAFEFS Hit doubling time 247 AlF o], 3] JAHow
dxzd dolo AdE AW AdFdA 7194 YD-15 YD-15M, YD-17TM A=

°
T

ot

TEY ¥ #WE doubling times 1.3t} (Table 4).

N
e

Table 4. Doubling time of established oral cancer cell lines

Cell lines | YD-8 YD-9 YD-10B YD-15 YD-15M YD-17 YD-17M YD-32 YD-38

Doublin,
& 293 334 253 19.8 20.8 NA 19.6 NA NA

time (hour)

NA : not accessed

F98 ABATFE 49 Fepolto] PHAAA AEAA b W5
& QA Adedr. 24 AEAEQ CKI0A3E Hoka ALY AR 24w
3, 714 AEAAN FHow RENE ABSE 2E EARFAq FHow

gdHgon E3 YD-15M, YD-17 Al EFq = ZAdd oz ettt (Fig. 2).

EFSE ANEAFAFAM 19T AEFE Apolel A
@]
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323 EGFR Zd&

Fd FQdvl. E3] YD-15MS EGFR #etd A EF9 A431 AxEF9 22 A
=% EGFRe] ##2td HAul YD-8& AA ZaAxuct deloke] Hlom,
-32%= A3 EGFReo| wa = A ¢kokr) (Fig. 3).

U

3.2.4 In vivo tumorigenecity

o}E E9 ¢FEAEFT F YD-10BE 100% (5/5)9 &% A vEe Hgo
v, YD-16M<2 onte] & 1vtgel A F% A48 #2d 4 A8l YD-10Bo] 9
 dAY A4S 2HgHow AZAFPS o A x2A I o §- FAS e

_Zr_

& 23

)
o)
o
>
&
]
2
of\
_E
N
N
flo
o
2,
b
>,
o

b= AEHA &k (Fig. 4).

33 T4 FFANEFY FAAEGA 54

331 pb3 A &4

po3 ALY WelE AAS7] 95t exon S¥olA 9 TEA] FHEAAM
& B8 FEATA, o] TE AES FUIAEY AR drigo=m FEd
L ol AL 20% polyacrylamide gelol A7|d9%stAvt thxo+3 vlwste] o] %

|

A&7t g2 07t vdehd AL H Zawolst YeERG Aoz 7HEste] o] AHES
Z2Ysta 97149498 AASAY. EF], 2oz AFEE codon 2450 %



rg
o
i
P
¢

=
—
W
X,
e
N
L
ol
o
Ho
2
B
=X
o

=
fab

>

9] exon 7o tigk SSCP

WS HolFa lo] o] A3 =AW M
g 7lEe]l Fdvk HAGAQ s YEddd hEAEFel dE driME &
HeM= 4 SFAM A =dWolzt #&HJY (Fig. 5b). YD-10B, YD-15,
YD-156M A|EFo| A= exon 7oA, YD-8 MEFE exon 394 FA EAWo|r}
WAt (Table 5). YD-10BE stop codon®Z 2|38 non-sense mutation©]
N3, TS Aol vjhdE AEFA YD-159F YD-15M2 22 Ao &4

T4 UFTAELFAN HPV DNAE AAs7] fste] Fddzoze= HPV
183}

169 £A7F &8 Caski AMZF 9 HPV 18¢] £A8l= HeLa A ZEFE o] £3)
R, SAUERTOE HT3 AZFE o]&stdrh ol F9o 77 dFTHAEF »
T S ETe HT3 AEFo)A HPV DNAC s F AEo QA=A &

=
o A FT Hela Al FEF3 Caski Al EFo A AA AT (Fig. 6).
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Table 5. pb3 gene mutations in established oral cancer cell lines

Mutated codon

Cell lines (exon number) Base change Amino acid change
YD-8 273 (VLD CGT —CAT Arg —His
YD-10B 236 (VID TAC —TAA Tyr —stop codon
YD-15 258 (VID) GAA —GCA Glu —Ala
YD-15M 258 (VID) GAA —GCA Glu —Ala
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A 4F a1 F

2 oA SHekA] RE BA9 WEe shE du A4 e, AMgE 9
72 d9de) stk sHar ok A edgb ket oie 27 d e
A, e, A AR 9 Fdsteaye FE B 25t &A1)
ot = FANE ARY o)Fx oA A Fo AT oy 7Y " A
71wel AR Qe AnE, Ve A FelE sk el 2E AsrTla
el TpSg oAl AAA, Adeldor ofyia Frl e BAE dAs=

o] A8 ezt

o
S

T A e A SA3 Byl AEHoR Jojus FHoR
*H-thymidine incorporation ®# 0 & 2438 turnover rates W, A4 L7429
2 77, A MukEE 4169 o] ¢lvt (Warnakulasuriya, and MacDonald

199). 43 #3%

Olt

,

MEE Bfds= H9-ol= doubling time®] &F 48-72A4]7ko]
g1 BuE v Qdow (Izumi et al. 2000), o] ATolA doubling timeg =4

FTAET9 HT doubling timee 24.7A17+o 2 e uldd A ERY &
A5] wW-E doubling times E AT 53] A om "EZA Hole] £AE K
H QkEol A 7]g YD-15, YD-15M, YD-17M A ZFE9] doubling time 3
T 201A17F0.2 nlAdo] dFMEFES Hi doubling time 29.3A17F Eo} o

réd

>

=

Z doubling times 2.

MEZFE (cytokerating CK)2 AIAEZANA =
filament) & °]F= M8 @Az B8 FFY S0F AMASE @9 A
ol Hitstar AlZe S5, AT, F3aA, AW §F e AlEQEY F
$ A4 e zAe] Wil ez A 9 (Eichner, Bonitz, and Sun
1984). Al=ZZbA L B2 (40-68 kd)# 4 (B2-78) wet 195F= vl
A, dstek DNA S=24Yd wel A Alxdds 97148 Axdd= FE9v
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(Moll et al. 1982). ©] Q5elq AR Aol et Wiz 58 o204
718 AEZA (CK 1, 2,5, 6, 89 FAAQ AE3d = BE A EFAN Z
S% olge NS vheont A4 AEZA CK 10/139E AAHoE
eft Ay A dAe =T o= WIE AWATANE FE CK 5 6
5,16, 19 7} @€ vt Eichner 5(1984)¢]

1
FHT ATl FIAER Z3teta s HAY 7 UM

TS P TEEEY s AFAToR ) gHEHY | AFAA

A%A AEEDS sho] AR $5E UBaE 2Ho2A, Ax9 4

Al Fell oal] Aol FAET. A= A dulAlxe] AEE Alx
TEdS Fieste A RA, EGFRS 774459 ARAEFA = 99%9] =&
AN TS 2} (Satini ef al. 1991), AAZZ A AdH A dAS AA AHA

V= A AA EGFR 2ol FrletH, &5 99 AN =
oM 2 Nz HBF Hol FAF ofF TAAAN S8 gEs dy
(Shin et al. 1994; Shirasuna, Hashido, and Matsuya 1991; Frank et al. 1993). &
Yamamoto 5 (1986)% 1A ARAZSF AMEFE o83 A4 EGFR
e Basdeh o] AFoME YD-329 YD-8& Al&e BE A EF A
EGFRe] ##d Hth. 53] YD-15MS EGFR #%d Al 252 A431 AlZ59}
22 Axg Ed HIAY YD-82 A AsAErRv HE ko]l AQow,
YD-32= A3 EGFRe] @A &kt vlEdt koA 7193 YD-32+ =

BRIl = A AEstArt ZolAlxe] ®eks wa Aoy, Adeadds=
o 5]

y39os Yot WeEs, FAs Swd sojok ¥ EGFRO|l A3 %

n2
of\
lo
frid
o
@

jus)

ol dTAH X AHAQA njgo=n o
o7 Adywy, gow YD-320 tidte A

=
vimenting ©] &% Wz 5 o] mekslofof dria Az



o] Aol r BHe 7 AFMEFE athymic nude mouse M2 o] FA}
@ o] @Ae A, YD-10Bl A= oAl vle) 2% 75 YD-15ME oh
g & & mieldA Fde] FAHNS, UE AxFdaE 4F IS #ES ¢

o

Pk DAY oled Ane FYH AT FABYol} Pauss 4

i

i

o] 9= Aoz vElytl YD-10B o 9& nude moused] AR UL x5}
How Fart & o]Fojx 9lo] Ez dxte] Wel EIH o9 7418t nude
mouseE |83 in vivo tumorigenecity Aol T LdF9 in vivo

tumorigenecity EEZ AL 7hsd Ao R AZFsIAT. e AN gy kg ol

g% YD-15Mo 98] dAR =% 22 A dadAzs @3S 5 9 9
M EdE AR #AFZT F ddvh ol HAFAIYFTY U=
(intermediate celD A AFMEZ Eal7t 7}58l7] WEo=z Azstart, 2o

= in vivo tumorigenecity AFEHEA  severe combined immunodeficient

(SCID) mouseE ®ol] o]&3l31 glo], o] AFE Fa T 4 dFHETE
T 249 B g9 7]%50] = SCID moused] o]Alstd o wo oA %
oA in vivo tumorigenecityE Y Ao 7 Aztsic)

po3 FAAE Rb A= gEe] de] I8zl FdF-Hdx2 A4 53 kDadl &

Aerg 7k Q) wAg stk A8 (wild type) pdb3 B AL AAA E e}
2 mFgor EAS, FTAAE T FAAZJE Ax EAsE Wy
po3 T AL Hrh St SE ] Wit kR EAST pb3 ke EWol
T FE NEAer 4 HEE 599 codon, 5 110-307 <tellA @AY ghth
(Oren 1985). wehA] ps3 A EQWold digh A% 7] HF o] o]Fo]
A5 eow, o] At A darujdste] FHE 7 dFAETFAA pb3 FAA

ZAAHol 7} exon 7 F exon S8 LA™ AL FE ¢ U}
2y Fokel 29l At FHEE ph3 F ARG Eold gisk AEe] Wol

Aol gl 9 otolut Burkitt @EE| AL ph3 FAA EAWol = 80% °o) 4
o] CpG dinucleotide 919 GC->AT Zo|(transition)”’} Yeldvtn B a¥)s
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(Baker et al. 1990; Gaidano et al. 1991, Rodriges et al. 1990, Shiao et al. 1994,
Uchino et al. 1993), #HLol kel Afd= F22 GC->TA 4WHE
(transversion)°] ##ZHY (Bressac et al. 1990; Iggo et al. 1990; Levine,
Momand, and Finlay 1991; Lohmann et af. 1993; Miller et al. 1992; Suzuki et
al. 1992). oA 7 Atk Eerdd 2 FHoR FAAANAAM Hee=

dFe T2 HA, AL, FAF J9dAM wo] Hiaxe] tl Takeshima & (1993)
2 HEFAAANAA HAS H dFo = FAA Holrte] #AH T A}
AAME AL hREE Wsto] dojurp= AMES B sty FolF okFe] A4S

=
A% F2 Mol dojubArt FaEol Qi B AL Wi F2 U
vt STt (Zariwala et al. 1994). “12]1} Habuchi 5 (1993)9 2ol 22
orEe F9olt pi3el Wel F Fm Aok FA Aol Qi axeAAw
BAHTS P, o= wle] ofg BAo] ¥i% gF) meh Fojqom
Qe WA 5 Ues A o] AFNE A o) Bx F R ol §

Ao glglom, 1 F Al Be Aod ol Arizke FAHE XL U

rﬂ

o] A= ph3 A A EdolE Hel v MY MEFFE exon 8AA HAA}
HolE B3l YD-8 AlEF= Fd90] gl dxtellA Fyetalon, exon 7914
A2 W3S ®Wel YD-10B, YD-15, YD-16M A ¥FE 2% Fd#HE& /1A
AATH

HPVE Auel e kAol 9 DNA virusZ2A Ag7kA 707 ]9
fraol R (Villiers et al. 1989), |5 % HPV A6, 18, 31, 338 & &<t
a2 oR Fe-AA] Folut ol kA WM, 53] AT oldA
=, AU, s el =2 AER A=H A Drust et al. 1983). 19
ZAAare] obgo] ulgk HPV DNA9 vl ulg- vhekste] <
, ¢ ol wek Aolrk & Aowm dAetar vt (Melchers et
al. 1994; Hatch 1994). A ¥<Q19] A-5-el= 774l HPV DNA ZdRI =7} =
A vebd Ao Baxoe gxwt (Loning et al. 1985, Woods et al. 1993;
Watts et al. 1991; Howell, and Gallant 1992; Villiers et al. 1985), $-2]1}e} =}

.

T
oy
o
1
o
=y

O
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58 ez A A o] 5(199%5) 3849 F7+ HAPA EF A PCR ¥
o2 HPV DNA (type 6, 11, 16,18)5 AMsIA o} ZE oA SAo|%l3, &

5(1995) & PCR & Ea 77 HAPGAz L= 209, Mtz 74, F55 949 oA
HPV DNAE AASFg oL ZE oo HPV DNAE AR &driiar H s
A= HPVZ}H

of hria A7
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Fig 1. Microscopic features of established oral cancer cell lines.
(a) YD-8 showing a sheet of polygonal cells scattered with dykeratotic cells.
(b) YD-9 showing slightly elliptical appearance of tumor cells.
(c) YD-10B showing round to oval shaped tumor cells.
(d) YD-15 showing relatively round, ovoid or angular shaped tumor cells.
(e) YD-15M showing a sheet of oval shaped tumor cells.
(f) YD-17 showing a sheet of polygonal cells.
(g) YD-17M showing a sheet of polygonal cells similar to YD-17.
(h) YD-32 showing spindle shaped tumor cells.

(1) YD-38 showing a sheet of polygonal cells with irregular border.
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Fig. 2. Expression of differentiation markers on the established cancer cell lines. AE3
is expressed in the cytoplasms of YD-8, YD-9 and YD-17M. Acidic cytokeratin
CK 13 is expressed in the cytoplasms of the tumor cells of YD-10B.

A431]
YD-8
YD-9
YD-10B
YD-15
YD-15M
YD-17
YD-17M
YD-32
YD-38

7 L
Z (&

O ~coveee =

Fig. 3. EGFR expression of established oral cancer cell lines. Most of the cancer cell
lines overexpressed EGFR except YD-32 and YD-8. A431: positive control,
NK: normal keratinocytes, GF: Gingival fibroblasts
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Fig. 4. In vivo tumorigenecity in athymic nude mice. (a) Subcutaneous tumor
formation in nude mice (b) Low magnifications of histopathologic findings of tumor
of YD-10B in athymic nude mice showing a well differentiated squamous cell
carcinoma. (c) High power of the tumor showing cellular pleomorphism and many

mitotic figures. (d) Tumor of YD-15M in athymic nude mice



YD-38
fibrohlast

GCTTTGAG GTGCATGTTTGT G IC CACTACAACTAA AT GT GT
90 100 100 110

L 1 ]

CGT (Arg) -= CAT (His) TAC (Tyr) -> TAA (Termination)
YD-8 YD-10B
CCTGACCT GGAGTCT GCCAG

[CACACTGGCAGACTCCAGGT
160 170 120 130

—
GAA (Glu) -> GCA (Ala) GAA (Glu) -> GCA (Ala)
YD-15 YD-15M

(b)

Fig 5. p53 mutations in the established cancer cell lines. (a) PCR-SSCP analysis with
20 % acrylamide gel showing band shift of exon 7 in YD-10B, YD-15, and YD-15M.
(b) Sequencing results showing point mutations in YD-8, YD-10B, YD-15, and YD-
15M.



YD-10B

Caski
Caski
HelLa
YD-&
YD-9
YD-15
YD-15M
YD-17
YD-17M
YD-3
YD-3
HT3

Hel.a

-—
-

M

Fig 6. Detection of HPV DNA in the established cancer cellular lines. PCR
amplification of tumor cell DNA showing no HPV DNA in established cancer cell

lines. Caski and HeLa were used as positive control for HPV infection.

- 30—



2

4

a

Baker SJ, Preisinger AC, Jessup JM, Paraskeva C, Markowitz S, Wilson JKV,
Hamilton S, Vogelstein B. 1990. “pb3 gene mutations occur in combination with
17p allelic deletions as late events in colorectal tumorigenesis”. Cancer Res 50:

TILT-T722.

Bradford MM. 1987. “A rapid sensitive method for the quantitation of
microgram quantities of protein utilizing the principle of protein—dye binding”.

Anal Biochem 162: 156-159.

Bressac B, Galvin KM, Liang TJ, Isselbach K], Wands JR, Oxturk M. 1990.
“Abnormal structure and expression of pb3 gene in human hepatocellular

carcinoma”. Proc Natl Acad Sci USA 87: 1973-1977.

Chang T, Syrjanen S, Kurvinen K, Syrjanen K. 1993. “The pb3 tumor
suppressor gene as a commom cellular target in human carcinogenesis”. Am J

Gastroenterol 88: 174-186.

Drust M, Gissman L, Ikenberg H, zur Hausen H. 1983. “A papillomavirus DNA
from a cervical carcinoma and its prevalence in cancer biopsy samples from

different geographic regions”. Proc Nat Acad Sci 80: 3812-3815.
Eichner R, Bonitz P, Sun TT. 1984. “Classification of epidermal keratins

according to their immunoreactivity, isoelectric point, and mode of expression”.

J Cell Biol 98: 1388-1396.

_31_



Farber E. 1984. “The multistep nature of cancer development”. Cancer Res 44:
4217-4225.

Field JK, Spandidos DA, Stell PM. 1992. “Overexpression of pb3 gene in head
and neck cancer, linked with heavy smoking and drinking”. Lancet 339:

002-503.

Frank JL, Garb JL, Banson BB, Peterman J, Neifeld JP, Wares JL. 1993.
“Epidermal growth factor receptor expression in squamous cell carcinoma of

hypopharynx”. Surg Oncol 2: 161-167.

Freshney IR. 1994. “Culture of animal cells. A manual of basic technique”. 3rd
Ed. New York. : Wiley-Liss.

Gaidano G, Ballerini P, Gong JG, Inghirami G, Neri A, Newcomb EW, Magrath
IT, Knowles DM, Dalla-Favera R. 1991. “pb3 mutations in human lymphoid
malignancies, association with Burkitt lymphoma and chronic lymphocytic

leukemia”. Proc Natl Acad Sci USA 88: 5413-5417.

Habuch T, Takahash R, Yamada H, Ogawa O, Kakehi Y, Ogura K, Hamazaki
S, Toguchida J, Ishizaki K, Fujita J. 1993. “Influence of cigarette smoking and

schisosomiasis on pb3 gene mutation in urothelial cancer”. Cancer Res 53:

3795-3799.

Hatch KD. 1994. “Preinvasive cervical neoplasia”. Semin Oncol 21: 12-16.

Hong WK, Lippman SM, Itri LM, Karp DD, Lee SJ], Byers RM, Schantz SP,
Kramer AM, Lotan R, Peters LJ, Dimery IW, Brown BW, Goepfert H. 1990.

_32_



“Prevention of second primary tumors with isotretinoin in squamous cell

carcinoma of the head and neck”. New Eng J Med 323: 795-801.

Howell RE, Gallant L. 1992. “Human papillomavirus type 16 in an oral
squamous carcinoma and its metastasis”. Oral Surg Oral Med Oral Pathol 74:

620-626.

Iggo R, Gatter K, Bartek ], Lane D, Harris AL. 1990. “Increased expression of

mutant forms of pb3 oncogene in primary lung cancer’. Lancet 1: 675-679.

Irumi K, Terash H, Marcelo CL, Feinberg Se. 2000. “Development and
characterization of a tissue-engineered human oral mucosa equivalent produced

in a serum-free culture system”. J Dent Res 79: 798-805.

Lane DP, Crawford LV. 1979. “T antigen is bound to a host protein in SV40
transformed cells”. Nature 278: 261-263.

Lese CM, Rossie KM, Appel BN, Reddy JK, Johnson JT, Myers EN, Gollin
SM. 1995. “Visualization of INT-2 and HST-1 amplification in oral squamous

cell carcinomas”. Genes, Chromosomes & Cancer 12: 288-295.

Levine AJ, Momand J, Finlay CA. 1991. “The p53 tumor supressor gene’.
Nature 3510 453-456.

Lohmann DR, Barbara P, Reich U, Bohm J, Prauer H, Hofler H. 1993.

“Mutational spectrum of the pb3 gene in human small-cell lung cancer and

relationship to clinico—pathological data”. Am J Pathol 142: 907-915.

_33_



Loning T, Ikenberg H, Becker ], Gissmann L, Hoepfer I, Hausen H. 1985.
“Analysis of oral papillomas, leukoplakias, and invasive carcinomas for human

papillomavirus type related DNA”. J Invest Dermatol 84: 417-420.

Manne V, Bekesi E, Kung HF. 1985. “Ha-ras proteins exhibit GTPase activity:
point mutations that activate H-ras gene product result in decreased GTPase

activity”. Proc Natl Acad Sci USA 82: 376-380.

Melchers W, Ferertra A, Willemse D, Galama J, Walboomers J, Barahona OD,
Figuerora M, Snijders J. 1994. “Human papillomavirus and cervical cancer in

Honduran woman”. Am J Trop Med Hvyvg 50: 137-142.

Miller CW, Simon K, Aslo A, Kok K, Yokoda ], Buys CHCM, Terada M,
Koeffler HP. 1992. “pb3 mutations in human lung tumors”. Cancer Res 52:
1695-1698.

Moll R, Franke WW, Schiller DL, Geiger B, Krepler R. 1982. “The catalog of
human cytokeratins; patterns of expression in normal epithelia, tumors and

cultured cells”. Cell 31: 11-24.

Nigro JM, Baker SJ, Preisinger AC, Jessup JM, Cleary K, Bigner SH,
Davidson N, Baylin S, Devilee P, Glover T, Collin FS, Weston A, Modali R,
Harris CC, Vogelstein B. 1989. “Mutations in the pb3 gene occur in diverse

human tumor types”. Nature 342: 705-708.

Oren M. 1985. “The ph3 cellular tumor antigen: gene structure, expression and

protein properties”. Biochemica Biophysica Acta 823: 67-78.

_34_



Orita M, Iwahana H, Kanazawa H, Kayashi K, Sekiya T. 1989. “Detection of
polymorphisms of human DNA by gel electrophoresis as single-strand
conformation polymorphisms”. Proc Natl Acad Sci USA 86: 2766-2770.

Rodriges NR, Rowan A, Smith MEF, Kerr LB, Bodmer WF, Ganon JV, Lane
DP. 1990. “p53 mutations in colorectal cancer”. Proc Natl Acad Sci USA 87:
7505-7559.

Sacks PG. 1996. “Cell, tissue and organ culture as in vitro models to study the
biology of squamous cell carcinomas of the head and neck”. Cancer and Met

Rev 15: 27-51.

Saranath D, Chang SE, Bhoite LT, Panchal RG, Kerr 1B, Mehta AR, Johnson
NW, Deo MG. 1991. “High frequency mutation in codons 12 and 61 of H-ras

oncogene in chewing tobacco-related human oral carcinoma in India”. Br J

Cancer 63: 573-578.

Satini J, Formento JL, Francoval M, Dernard F. 1991. “Characterization,
guantitation and potential clinical value of the epidermal growth factor receptor

in head and neck squamous cell cacinoma”. Head Neck 13: 132-139.

Shiao YH, Rugge M, Correa P, Lehmann P, Scheer WD. 1994. “pb3 alteration

in gastric precancerous lesions”. Am J Pathol 144: 511-517.

Shin DM, Ro JY, Hong WK, Hittleman WN. 1994. “Dysregulation of epidermal

growth factor receptor expression in premalignant lesions during head and neck

tumorigenesis”. Cancer Res 54: 3153-3159.

_35_



Shirasuna K, Hashido Y, Matsuya T. 1991. “Immunohistochemical localization
of epidermal growth factor and epidermal growth factor receptor in human oral

mucosa and its malignancy”. Virchows Arch A Pathol Anat 418: 349-353.

Silverman S Jr, Gorsky M, Lozada NF. 1984. “Oral leukoplakia and malignant

transfomation : A follow—up study of 257 patients”. Cancer 53: 563-563.

Slaughter DP, Southwick HW, Smejkal W. 1953. “Field cancerzation in oral
stratified squamous epithelium. Clinical implication of multicentric origin”.

Cancer 6: 963-968.

Stratton MR. 1992. “The pb3 gene in human cancer’. Eur J Cancer 28:
293-295.

Suzuki H, Takahashi T, Kuroish T, Suyama M, Ariyvosh Y, Ueda R. 1992. “p53
mutations in non-small cell lung cancer in Japan: association between

mutations and smoking”. Cancer Res 52: 734-736.

Takeshima Y, Seyama T, Bennett WP, Akiyvama M, Tokuoka S, Inai K,
Mabuchi K, Land CE, Harris CC. 1993. “pb3 mutations in lung cancers from

non-smoking atomic-bomb survivors”. Lancet 342: 1520-1521.

Uchino S, Noguchi M, Ochiai A, Saito T, Kobayashi M, Hirohashi S. 1993.
“pb3 mutation in gastric cancer: a genetic model for carcinogenesis is common

to gastric and colorectal cancer”. Int J Cancer 54: 759-764.

Villiers EM, Weidauer H, Otto H, zur Housen. 1985. “Papillomavirus DNA in

human tongue carcinomas”. Int J Cancer 36: 575-578.

_36_



Villiers EM. 1989. “Heterogeneity of the human papillomavirus group”. J Virol
63: 4898-4903.

Warnakulasuriya KAAS, MacDonald DG. 1995. “Epithelial cell kinetics in oral
leukoplakia™. J Oral Pathol Med 24: 165-169.

Watts SL, Brewer EE, Fry TL, Hill C. 1991. “Human papillomavirus DNA
types in squmous cell carcinomas of the head and neck”. Oral Surg Oral Med

Oral Pathol 71: 701-707.

Woods KV, Shillitoe EJ, Spitz MR, Schantz SP, Adler-Storthz K. 1993.
“Analysis of human papillomavirus DNA in oral squamous cell carcimomas”. J

Oral Pathol Med 22: 101-108.

Yamamoto T, Kamata N, 1986. “High incidence of amplification of the
epidermal growth factor receptor gene in human squamous carcinoma cell

lines”. Cancer Res 46: 414-4186.

Yook JI, Kim J. 1998. “Expression of p21WAF1/CIP1 is unrelated to p53
tumour supressor gene status in oral squamous cell carcinomas”. Eur J Cancer

Oral Oncology 34: 198-203.

Zariwala M, Schmid S, Pfaltz M, Ohgaki H, Kleihues P, Schafer R. 1994. “p53
gene mutations in oropharyngeal carcinomas: a comparison of solitary and
multiple primary tumours and lymph-node metastasis”. Int J Cancer 56:

807-811.

_37_



ol A ps3e] LH I 179

3L ==
TAF

Al

3] ] 22 71-81.

T

i

1
5}

g7 T )

]

o #4 o

|l

A %

@]
=]

Gs
b

TR

S

A el Ha-ras gened

R

]

2

A4, ©o]9E. 1994, “gh=el A

o] (point mutation)ol| ¥

o] #a}k3] =] 200 273-284.

sl

oA pb3el I

A EFE
3] A] 18 67-82.

2

]

&

1
5}

T4

s

a7

B

AN H-ras, K-ras +3A

=
o

o}
=]

-
R

Al

3] 218 322-334.

p]
T

=0

29 7

-

ol

, ©] €. 1995. ©

;O.#
o

Zetelnl o) s}

.?_

s

o

=AWl

9/]

FHAM p53 we)

3] 19: 185-205.

oF

o

rveel

X
o

7 o)

s

o

i

gl M Eere]l Epstein Barr Virus DNAS}

Human Papillomavirus DNA 28] o

o96-76.

€

1)

74 B

o

199%.

FA Q.

TR
o

elsta A 19:

oo

ol

3]A] 26 45-52.

EEREEEL

.?_

s

a7

)

=
A

3|4 17 39-48.

e g}

_38_



ABSTRACT

Establishment of Oral Cancer Cell Line and Its Biologic

Characterization

Chun Yong-Chan
Department of Dentistry
The Graduate School

Yonsei University

(Directed by Prof. Jin Kim, D.D.S., M.S.D., Ph D.)

Oral cancer, of which 90% is squamous cell carcinoma (SCC), comprises
3-5% among human cancer incidences. Since, genetic abnormalities of human
cancer greatly depend on geographic differences, cultural and environmental
backgrounds are thought to be closely related to carcinogenic process. In the
present study we attempted to establish several oral cancer cell lines and
examined their proliferating activities and the degree of differentiation. In vivo
tumorigenicity was observed by the injection of tumor cells into nude mice
skin. The status of pb3 gene and HPV infection was analysed through PCR,
SSCP and DNA cloning. The results are as follows:

1. We estabished 9 oral cancer cell lines, of which 5 are from oral
squamous cell carcinomas and 2 from mucoepidermoid carcinomas.
Among them 2 originated from metastased lymphatic nodes.

2. Mean doubling time of established cell lines was 24.7 hours. Cell lines
derived from metastatic lymph node showed faster doubling time.

3. Seven cancer cell lines showed EGFR over expression.
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4. Point mutations of pb3 tumor suppressor genes were detected in 4 out of
9 oral cancer cell lines. Three cases showed transversion in exon 7 and
one case showed transition in exon 8.

5. HPV DNA was not detected from all cancer cell lines.
In the present study, we established cell lines from Korean oral cancer

patients and investigated their biological and genetic characteristics. Further

experiments would be focussed on the study of carcinogenesis and cancer

prevention.

Key Words : Oral cancer cell line, tumorigenecity, EGFR, p53 gene, HPV

_40_



	구강 암종세포주의 확립과 생물학적 특성 전용찬 2000 연세대학교 대학원 치의학과 박사
	표지
	제 1 장 서 론
	제 2 장 연구재료 및 방법
	2.1 구강 암종세포주 확립
	2.1.1 NIH 3T3 feeder layer를 이용한 일차배양
	2.1.2 구강 암종세포주의 형태학적 특징 평가

	2.2 구강 암종세포주의 생물학적 특성 평가
	2.2.1 MTT assay
	2.2.2 면역조직화학 염색
	2.2.3 Western blot analysis
	2.2.4 Nude mice를 이용한 in vivo tumorigenecity 평가

	2.3 구강 암종세포주의 분자생물학적 특성 평가
	2.3.1 DNA 추출
	2.3.2 중합효소연쇄반응
	2.3.3 Single Strand Conformation Polymorphism (SSCP)
	2.3.4 증폭 산물의 클로닝
	2.3.5 염기서열 분석
	2.3.6 중합효소연쇄반응을 이용한 HPV DNA 검색


	제 3 장 연구결과
	3.1 구강 암종세포주 확립
	3.1.1 임상 및 병리조직학적 특징
	3.1.2 구강 암종세포주의 형태학적 특징

	3.2 구강 암종세포주의 생물학적 특성
	3.2.1 증식능 분석
	3.2.2 분화도 분석
	3.2.3 EGFR 발현
	3.2.4 In vivo tumorigenecity

	3.3 구강 암종세포주의 분자생물학적 특성
	3.3.1 p53 유전자 분석
	3.3.2 HPV DNA 검색


	제 4 장 고 찰
	제 5 장 결 론
	Reference
	참고문헌
	영문요약

	LIST
	그림 및 표 차례
	Figure 1. Microscopic features of established oral cancer cell lines
	Figure 2. Expression of differentiation markers on the established cancer cell lines
	Figure 3. EGFR expression of established oral cancer cell lines
	Figure 4. In vivo tumorigenecity in athymic nude mice
	Figure 5. p53 gene mutations in the established cancer cell lines
	Figure 6. HPV DNA in the established cancer cell lines
	Table 1. Primer sequences and target sizes
	Table 2. L1 general primer sequences
	Table 3. Clinical and pathological findings of established oral cancer cell lines
	Table 4. Doubling time of established oral cancer cell lines
	Table 5. p53 gene mutations in established oral cancer cell lines





