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Carcinogenesis of Oral Cancer

&
ER o], d¥le] Aol fEe] FHHA
[

3 g e ol e Al
AAplol g &3] ol BFHHE Qe SATA Bt

(Mol Carcinog 1993 : 7 : 139-46).

T3 (Oral Squamous Cell Carcinoma)
SR T QI Hrotg)

Oral SCC = 2 AlA] hdAde] 69 o
ghohar &4 (Johnson NW. Cambridge University
Press, 1991), 3¥A9 o2& vt ¢t dxo}
Fr7luob Z1elaL ofrfolrt oo it} QT ol A
EAEE TS A 7 e 47% 5 2HA)
Bh o] W7k 56,0007l @3}, olo] Hlaie] of
o X A E = A2 3% wintolg} 3t}

o o 24 += tobacco, toombak(Sudan snuff)
T 9 lime E betel nut 9 7 a8z
HIEF] A C, E, beta carotene - 3atakA] 51

3 5ol SRk @A, SFE P WS EHe

AR FFEC F9E Bolo] Aol dgH
slehatelrel & nicotine alkaloid® 70~902% 2
= nitrosamines(NNN, NNK, NAB, NAT)dl| 2]
welr) o] FERYA & gl glon o5
DNA-carcinogen adduct® #4stAu DNA A3
@ = sister chromatid exchangeZ =80} be-
tel nut chewinge Y] &4 Eslo HPV
AEE 28 HPV type 16, 189] E6 ©h#-& o

AAFr2AF ph3 Td 71%5& vRIAII lime F5

e O ] 1

© ROS(reactive oxygen species) A f-5dlcd

TR E 32 2este Ao® guA gieh 3

4t #hol A HSV, HPV 59 Hlolg]2E cocar-

cinogen®] 7152 Slovt 1 AARre 2 ghdet et
1

A 7158 234 e Ao Ardr

1. Syrian hamster cheek pouch carcinogenesis

Lokl © 23 nitrosamine 72l 7,12-DMBAZ 16
T Fojgitl, Fol 3 03A B g9 #si #
A=]o} A tetraploidy B+ near tetraploidy?} 5%
Holt}, gk 12~165F Alelel| stromal eosinophil-
a7k T2 (78%), olW WSS sk Ao E
7t WbAE e} ojobdo] kA3 FHE eosinophi-
leE2 TGF-a mRNAZ #alata gl

7.12-DMBA #taby Fol H-ras #4124 exon 2
codon 618] A—T FEAH 7} WA w1 Wtahg o]
Zlag et

7.12-DMBA¢®] o5t detab oA #ase 544
2702 doc-1(deleted in oral cancer) AR
ad& = 4 ot doc-1 AR Aar12HE AAAE
A& DNA i7IM4del & BEHY od Zolut, or-
al keratinocytes®] eHAdRiEo] osle] LOH(oss of
heterozygosity) #&73e] WA FAxpd o] v

Aade FgdAfTaden & o v Sre
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AL o] FAA G 1ML 89% % w2 AdfrolA|
o] TNF-aZ %ol & o Jehle 77F1] Ho)3h
AAE ) el &4 dxg-e 4A Hich
doc-1 FAAE FXA R L & & e &
7 Z9] shEM | hamster oral keratinocyte 233
YA 3ol doc-1 A DNA transfections Al%=gh
A, ANz FAEAFo] Al HAA
3} o= Ad TF Bt ALl

o] doc-1 fFAAE #xE 7t IR

Aekz FYAFAART B 4 At

X

Do M Ao

o

2. 4-NQO(4-nitroquinoline 1-oxide) induced F344
rat oral carcinogenesis

Ui = sEhdekdoltt. ofF o8-8l F344 rat
oA S H=8HA xanthine oxidase inhi-
bitor(ACA)E FAlel Azjabs Aete] Wo] A
H(93~100%. p<0.001), ALl hyperplasia
24 (43~50%, p <0.05), dysplasia 7+4:(34~48%,
p <0.05) 34 Bo] #FATE =3 BrdU labeling
index®™ 7H4¥31(23~32%, p <0.01), 3] Z22] po-
lyamine levelse] WAl ZHAgvia g (35~40
%. p<0.05).

Proto-oncogene in Oral Carcinogenesis

Protooncogeneo] & FAA X} EAlslE AR R
Al Az AT Eokg 2Hshe e s e sast
FAA et §AFEY A BRHY e
protooncogene< PRAD-1/CCND-1/cyclin D1,
bel-1 gene, hst-1/int-2, EGFR(epidermal grow-
th factor receptor), bcl-2 gene, H-ras 1 gene 59
Helrt 2 gefx] At

1. PRAD-1/CCND-1/cyclin D1 R8AIZE 8y

o] f1Ake] #8742 parathyroid adenoma©l
Al gene rearrangement®} A A dE gl &
oz ARl =Foldh ZEy, PRAD-12 B Al
EEGF7IH) BRH Gl A71E F8hs cyclin
D1E #=e AL S AR PRAD-1S 44
A 11g13el $1x18H ol bel-1, hst-1, int-2 22

3

So| FET}

Bgd 249 30%14 PRAD-1 F#AS%
Fgo] WA (2~108]), A @ FF 2
AP ot FEsto] T4 FA 61%, T1-T3 ZUol
e 22%)4 vFepdt}, %3k [ymph nodedl] o]
H FgolM FAASE ool Bl dAah old g

T TS T v I Ao deA Sirt

bel-1 Al GAA 11g13 F-9loll PRAD-1 gened}
250 kb AelE Fi #1xgtt Z= Bcell lymph-
oma/leukemia®lA IgH chain locus®t reciprocal
translocation t(11 : 14)(q13: g32)5+& A= 4
AT FARGM = £ ER s R AR F
G oA bel-l frdAEE @Ade]l BT bel-1

rearrangementt WA HA] vt gk

3. hst-1/int-2 RNNFE

hst-1 542 A 94 11g13.3 F-2loll A5
int-2 F22k9 35 kb "ol lem PRAD-1% int-
= 1.000kb Aglel Slck hst-1/int-2 5 fdA=
FGF(fibroblast growth factor) Mol &38hke 4%
Z7197 A EHF AR o]

AEHolN int-2 o] WANM FAREF
A olE FHAFE BIE SN} ARET

ZF 234 L& HE EGFR mRNA 238
18lo] 69uiint 0] FAF-FY S F
o2X e ad A AT
ECGFR mRNAS} @&l 29 8v} S7kso] ot

A, FAREE XA BdHE ECFR
mRNA HgZule A3 zate] Tt "o,

o o

5. bel-2 fTHAL S0

bel-2= non-Hodgkin's lymphomatt follicular ly-
mphoma S #7g ol Felsh, 1 whelo] A F715
o] dgol RuErt fHA Wil rHonE
14g32¢1 9+ IgH chain locust G484 18H¢] bel-
2 AT AAA) A9 114 0 18)e &3k L EH o
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F71d Aolt}.

A AR AdH) oA bel-29] W& 10% w)vte)
v AW (Jeukoplakia, dysplasia)elvh a4 o
‘gEeke] 735l bel-2 el Sk AEE 742 10
~30% % 60% °|’¥ He Ao= B HAn

ph3°] apoptosis®] positive regulator <18 ®ate]
bel-2+= anti-apoptotic proteine® A glon
7hek AskzA o)A PaE = bal-2 WMo p53
Aol ol A ek Ee] apoptosis 2 F
Zefste] Py Bl A EA T F8% o
3= Ao 2 AlEH

o
=
3

N
ek,

=2

m\o

6. LOH of H-ras 1 and VTR rearrangement
Hras-12 A72A 24 G-proteing o]Fo] A%
ANozd2Ale| Fag 3L It ey 7
&te] 39%°l4 o] ke LOH/F sy
Yo Ay Z 2719 o|ul H-ras gene VTR(va-
riable tandom repeats) ¥-%12] DNA rearrange-
ment7} B2 B ol e} ras gene HolH w9l W
APH = Aol oA 7} sldet Ao = Wol 7
& WA ol ras gene WolE B E7]o o|n]
e = Ao & Atrdnt
ZA13kE ras gene transfectionS A =3 Ao 4]
EHYo] ¥, olu) HPV 7ol Hrise] wet

5 Aol HuEid

ol
=
70

Growth Factors and Receptor Mutations

FRAR-EE ST Pl #R p
?lxm Holi= £2 TGF-a Zd T ¥ FGF
A ol A, oAz 4
#3l cytokine TGEF-b(hst-1/int-2
A Wolvt Haxoe] gt

1. TGF-a mRNA 2=

F7RFE2A oA TGF-a mRNA L@% A3
ol w|s}e] 5HH Z7hEo] glom] FARIE A LH) ok
AlA = 169 Z71Elo] Qlthar s},

2. TGF-bRII mutation

TGF-bel] o8k AAE Al 714e TGF-b

type 1 &A1 &7 type T 587k Aol of

7bssttt, TGF-bRTE type 1l —T‘%Xﬂ% coding &}
=5 o] FEAE AZET| ZAd e THARA ote-
rminal &l serine/threonine kinase domamO] 9
o}, TGF-b7} type 11 =&Ao] A8 type T &
Lo 2olAksl whg-o] HAH Y type | type 1| 4%
A dimerg ©)Fo] & ¢tom A E dgdry a
v, FARZUA FEEE type T F8A4= HlS-
Eol3l/| serinc/threonine kinase %$1°1 misse-
nse mutation Ho]7t AR wEhA TGF-bel ¢
Sk AP AA| 7L Bl o] 242 oAl 3F Et
TGF-bRII mutation Ser/Thr kinase domain
o] #AIslH G C—C : G transversion® 24 Glu-
tamate — Glutamine,

Hols)

Arginine— Proline¢] thx)

3. Retinoic acid receptors(RARs) and Retinoid
X receptors(RXRs)

RARs® all trans retinoic acids® 9-cis-retin-
oic acidell tigt &A= 2Hg-st=d] ¥ato] RXRs2
O-cis-RAS} ZAgele] AFEARYE Ao ASE
Aggt}, o] RAR-RXR heterodimers 84351
DNA 9715 RARE (retinoic acid response eleme-
nt)oll 2% thr ]?s'oﬂ/ﬂ £3] RAR-bE g4 3p

7. ‘ol vl a4 o] e W= Zo] B

F7AK-ZF Welo] 9l leukoplakia #AbA 13-
cis reitnoic acid(sotretinoin) F& A&t 23
wrokatglo] €92 second primary tumor®
wha 8ol A AT oW isotretinoin Fo %
Aehdulo] Z4Aso] ol RAR-D do] oA 5
71EE lo] HaEqleh SR|9le AL, reitnoic ac-

= 3 A Fe ?7}’\] 71€H "topo] %
BRFFA o] A AAE BTk ofu} o] Be] B
3R] %91 keratin K1, involucrine, Transglutam-

inase-1 29 Yd = #AAS] st ot
Tumor Suppressor Genes
1. p16INK4/MTS1/CDK4I/CDKN2

o] fARkE 9p21-229] 9113k MTS1(multiple
tumor suppressor)/INK4(inhibitor of CDK4)/CDK
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41/CDKN2 9] ©]5& 7HH 3L 8h&= 16 kDa®] T4
< coding 8 4 71A] S A XA T F
AR} 4ol TR A ik, =3, A=
A& lung, breast, brain, bone, skin, bladder, ki-
dney, ovary, lymphocyte 59 ZAIgF Zk DNAO
A homozygous deletion A4ro] BaH AT}

olelgh pl6 Qo] FA7]5e NEZEEF7] G Al
719l 923 D-type cyclin® A¥st= CDK4| AgH
slo] RB ¢l4tels Waligho 2 Gl to S Al719] X8
< A, a2y FARESIME p21-22 Y
o] A& (1AL 72%)0] AYPPo s AXELF7]
3 247 50| dE o] weksy o] AlztE L

A} RBelH, pl6& Rbe] A& sl 4
A (feedback loop) & zrett. wahx], F4 259k
HHGoNA pl6 A, cyclin D1(11ql3) FAAEE
7 RB protein ¢ 59| Wy} #2349}

(o]

2. 3p loss

TSI Foll Yehbs f3A AEor
A £38 A& LOH of 3p A4o24 A F9ko 529
oA FRE ofmf, SAAR1 A2 AEH )
olgelgte Aolth(86%). 7P &g -9 3pl3-3p
21.1, 3p21.3, 3p23-2524 1 ¥l%x LOH of 3pl4.
1-3 up to 44%, LOH of 3p21.31-3p22 up to 53%.
LOH of 3p25 up to 44%32 51 AT} o2 3 AR
£ 3% A el Hojm 371A] ] FFAAFHALL]
EAE AAretcha et

3p24 A<l RARDb &4 7} 92 g,

A ok

3. LOH and mutation of p53

p53 F-& A= 1.18 kb coding capacity, 11 exons
7HAla 9Jem 20 kb o] 4El= DNA F9lo] 24 &
A} ps3E apoptosis FEUALO|H | bel-2& Wil
& anti-apoptotic protein®.® €&A itk BornA
Foll #ZE = ph3, bel-2 WS}, F apoptosis F
ARAAEE S 246 B o3 2}

b e A o) #EEE ph3, bel-2 H

Leukplakia Dysplasia Invasive

cancer
P53 Exp. Index  <10% 10 - 60% >60%
p53 Exp. Index  <10% 10 - 60% >60%

Azpdo| = &4 AE2 apoptotsis A3HE =8}
of AN FAE E1TE & 5 vk

p53 e e TAD(transactivation domain), Co~
ve domain(102-292 aa), tetramerization FT3H=
C-terminal domain®2 %] 12H, core domain
F-A7F ey Fol EAMolE fRds Ayl ¥
t}. Core domain®l & R248, R273 oP|:=AtE2
DNA Ak&3}F A3tshs Aol slom, ofw H]&24 p
53 Thil o] FglA i o 2Al9] Ak =3l |
o} A2 A 7 E8hA WelE & ph3 F-947t HkE
protein-DNA interface(R248, R273)elth. %3t p
pactAle] Lol ph3hlA tetramer-DNA com-
plex 43817 8 L% protein-protein contacts 3t
= 37 2R

4. Loss of 13q(RB)

FRATES TN Foll BEE= LOH of 13qe
% 56% A& =M o] & Fate] RB $FAAIT 9] 7]
ol A4€rh RBE AEREFY] 4 G1-S 18714
7V 838 822X cyelin E-CDK2 complex &+
cyclin D-CDK4(CDK6) complexell 9]3te] Q145
W E2F dld g f2)ebH S phased] 790 74
A BdlE hgekAl @k ek, deted Fel RB
@A B RB E9WolE Bl GI-S A3
ZA7)69 adolV|% StRR AlEF2I A &
& A7t BrbsstA €t

5. LOH of 5q

APCE 5q0l #Ix8hs et 2AE Ashe
AAFARZA] SAE Ho] L AsdgAe] I
8! bcatenin® A¥sh= Aoz d=iA 9t &
Fok| = APC gene Bt 1 A2 LOHY} #2s
= AL E Hol FARFY GG APC locus ¥
#xlo] &S dAE

P

o, o
©rd

.
o

SERFYY Allotype

FAA ZF 5-9]9] microsatellite markerE o83}
o FRR-FGANA FAEHE allotypest L RIEE &
Abel B ot 2ok

Loss of 9p(72%) : p16INK4

Loss of 3p(67%) : tumor suppressors
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LOH of 17p(50%) : mutation of p53
Loss of 13q(56%)
Loss of 4(38%)
Loss of 6p(42%)
Loss of 8(40%)
Loss of 14q(39%)
LOH of 11q13(47%) :

" inactivation of RB

amplification of int-2
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Carcinogenesis

>
1>,
ki
2
0,
i
o
ox
=,
e
=2
oo
o,
R=s
z 2
x5}
N
R
&
o

(dysplasia)elgte= & b
e 22, g peFo Ao wigE 4 2ale
2R el AETkA WElE go) & 4= 9]
T840 Al Este] shsl 3o distel 71
a}xl o]i)ﬁ Hﬂﬁ_o.
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multistep carcinogenesis, & o] SR/ 7kA| =

ofel 1) @rle] e AR B 27 Aol Ak
Sh grel A% oA @ 4 STk ek Bolr} A%

TR0k AA aerodigestive tracte] & 9bA o) oF

FHAAER, L) w2 oM A aero-
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