Ak 200 Qo] RAYESHA Ao A 4L oA #
AA dgo= olsruth("Cancer is a genetic dis-

ease ). 97IA FHA A ouje ALdfA FAHE
Agolgte oful= opth MRS BE AETH 540
YA XS] FHEZD(DNA)C] Wl 7]91abn | ulebd oA
o] FHEAE Avet] Al gt Ao], Fx3|
o A 5, YHAE ufF AL FEE S Y2 H
Z93A= 75“0“1]&7} A EZ Wglshe S ol
T & AR VdErhE oulejt)

2 SN EE, HET 59 qge A
Tl Aol BAsi= & shutel frAA wsiHe gy At
It A EE dskE £ Sle Ao g9A glov F
5 5 ulFie U]*ﬂ}'_ Fe Aol #ojs}
AR o)9ol = Al L] gt} ol st
5~1070 44 W3yt do) 7é74 7@"0“3]&01] ek
A At W (premalingnat lesion) & AA AHERE
ghsle oA 487 (multistep carcinogenesis)ol
sto] A& TR AYHE ez oFHT Yt
(Fig. 1),

°olF ol ¥

o B 2o off oY =

1. FEEAY N E KT (cytogenetic study) S+
Van Dykes"& F35¢ AlZ5 @7t i &= £4
g A A o Thekd FEje] GAA AuiEel
#ast Tt 3pl3-p24, 5q12-q23, 8p22-p23, 9p21-p24,
18g22-q23 FAAl B9 Zdarl 40~60%004 Uehdth
A BuEgar, X G4 dete] Z2Ee A7 39 70%
AN, GREALe] T4% 04 YRR Aude] vehdS
Bttt wEA o8 FAA T EAete TEAA
FR2} 758 o] FARLY Fag et ridew A
Z}H e}, ool 28~38%2] FAH-oNA 3q21-qter,
5p. Tp, 8q. 11q13-q23 EA4A H9) 7= RaEATy.
FISH(Fluorescent in situ hybridization)& ©] &% <
Folix = A9 (preneoplastic lesion) M= 11q13 ¥
fle] FFo] 30~60%] FAK dxA A #FHAo}
o Fo A AAFHA = Ge FAoR Hol HlmA
2 iAol T7)o) vehts Ao R AGEATH.
CGH(Comparative Genomic Hybridization) 7182
A Eot HFA T DNAE E3ste] FRA X o|F
AFAFE GA oA O] 54 ANH) F9jo) FU I
A Hrt g W2 Jeh Al o] WS AX

Benign tumor

Multistep clonal development of malignancy. In this diagram, a series of five cumulative mutations(T1, T2, T4, T5, T6),
each with modest growth advantage of acting alone, eventually results in malignant tumor. Note that anot all such
alternations results in progression ; for examples, the T3 clone is a dead end. The actual number of cumulative mutations
necessary to transform from the normal to the malignant state is unknown in most tumors(P Nowell, Science 19423, 1976).

Malignant tumor

Fig. 1. 4TINZe| CIEk wormiae] 2|,
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gz SAEE A AT Wrle gHs IE)
3 AA AAAF BF F99 24 (deletion) T F7Ham-
plification) & #2& & = A4 Wi o= A3
ok TR A Zll A= CGHE o] $3td Aj&e] 3q, 5p,
8p, 18q AAA F99f a8} 3q, 8q 1199 F7HF &=
HAH.

Uk oz SRRk ME 5H8H AFoME o
AR 99 vt F7HEY O FeeAA #EEHa
k. olzlgk A e B F99 Ayt TR FE
A FEe FARL B Byl TFIA /AR 7%
AA 7} FdiAte] @B EG 88 TS dta gl
< AAbhE Aoz Alzthr

2. FERAUN  FY 9T (proto-oncogene/oncogene)
o]

Cyclin D1& 33sl= PRAD-1% CCNDI A=Y &
Asti e Aoz Wit w3 FARY 23 A
Cyclin D1 328 % FAldl #&=m9lo] ¢t el o]
£ SERAAS 23t #AF Aoz AT 3
Cyclin D19} #gdo] ¢to] et WA A A
o= AU, 28U ras FAAS] WolE vi¢ A
Ao R deA| 1 glor, EGFR(Epidermal growth fac-
tor receptor)®] & B %o}, RNAS Thefd
AFoME ol& FETHAY JTE ofF YEAR &1

Aot

3. 8721 Rk(growth factors)2 4

Transforming Growth Factor-BE(TGF-B) & M=
o] A& Az AARIAIY dlAALAH A Type
I TGF-B receptorZl ¥o|& 9274 o] g9 B
2181 A Ee] A Bt A E o] A EY] S
AT Aoz deA] it A FHRY A ZFolM
% Type I TGF-B receptor®] ¥ol7} EaEir}”. o]9]
ol = retinoic acid receptor(RARs)7} ¥4 79| A4
AAlete AAAAZ dHAUT. 53] GAGA WA
retinoic acid receptor-f mRNAZ} ZF4&=]9) a1, isotr-
entinong F43ld mRNA 718 =8 4 e 4
TAIE FAFLS 88t o] 7MedE SERlshe A
o2 A7y,

4, FYAN MM (tumor suppressor gene)2 S
T BAAESe] 242 Sourthern blot59 B2 %
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o] DNAS 982 sAY, B33 71 & AHgeide 3
5§ 4% DNAWC 2% 7153 PCR(Polymerase Ch-
ain Reaction) W& ©]4-3 microsatellite 75 7
3HA sttt olE g W Bk ¥ojE dxA o siE
EE9 A%o DNAYA S microsatellite?] £&& o]&
3te] 29 LOH(loss of heterozygosity) G472 7Hs3sHl
HAD?, FFAAFAAE BE F4 AAEAA FR
A ke g Ao FARE F @ o FEAW|(point
mutation) 9} @2 &% A2 AL (deletion)ol 2
slo] B84l "} ol2idt 2 xS THAA &
AR} 2A8HE 2919 microsatellite® PCRell 23t
ZEZ&W 3% A @ GAA R SEHA Ee 29
‘LOH' 9 g2 Jehdrl ujeir] A 54 F9jolA
9] LOH¥ I #¢o A8l TddAwxxe] £84
812 AAlshs Adolth. Nawroz 502 29709 F725-¢
zAd| X 59709 microsatellite markerZ LOH &<
ZARIAT, 72%9 FFolA 9p21-22 FMA| F-9]olA
LOHE Hol= Roz mustdch Ea 3p, 11q, 13q,
17p GAA FM % 50% ©1/39] LOH7F S AL
w3 Califanos & 9p21 GA4A #919] LOHZ ©| 373
(dysplasia)® 9 ¢ (carcinoma in situ)s A4 ¢
olde] MW T1%olA BAES HustAa, 17p
LOH7} $74%5 <o dedage] 271dA ¢ 2AEE Al
ALIITh. 9p21 B A Y= 53] pl6(CDKNZ) F3A:
7} A8k E9oln, o]+ cyclindl/cdk4 complex$] 7
g3 AAAlelth, el B2 pl6 gened] FAF-olA
ol &2 10~15%°l AUA ot F387 #e] oj9le] o
2 B8A43} 7[Ho] 288 7hsdol S AR A4Hn
At . :

o|9)o| = LOH/} £3) BaslE 29%E 3p Q4A 29
olt}. Maestros ¥ 38719 FAFY 22 F 78%NA
3p LOHE H1uslgdm, 53] 3p24-ter, 3p21.3% 3pl4 5
o] F-9lol FFAA AR 73 E AR ol °
A 3p14.2 ¥-919] fragile histidine triad (FHIT) f+A#
7} F7A5ge wekaby o g Ao AT

TR AHdA 9p LOH, 3p LOH%°] &3]
Uehte Aoz RusEgou 40~50%14 Yehte p
53 FRAAS Hole vlwA et o] Fold P
Aoz Busct Califanos< ©#3 23& F331
%719 9p LOHZ A&t 3p, 17p LOHO) &j8le] o] 3
Aoz Wgsla 11q, 13q, 14q LOHS p53 4219 H
old 9sle] Auigto s Wt 6p, 8, 4q FAA ] &
Aol oJsle] A{A Fgoz Wkl FARG] sty

M5h ZHHENS



9p 3p, 17p 11q, 13q 6p, 8

loss loss 14q loss 4q loss
P53 mult

IR S T

—, Precusor
lesion

Normal
mucosa

Carcinoma
in situ

—| Dysplasia |—

—*| Invasion

Progression model for Head and Nack Squamous cell carcinoma.
1

Fig. 2. $25Y0] Yshly PAls.

(=1

o

A& A (Fig. 2)".

5. Field cancerization®l tigt 24t Y2 4H2 T

T FARY H g AR 2t aET|ANAM &8
AsheE A9 oA F%(multiple primary cancer)2} %
A 71800 o o7} sttt 19534 Slaughter’s-
57454 gate] 22 AAS #EF 2T vhd U
W=7t o - E=5km, o] thid FF T e 24 o
ojn] ¢z} #go) WP H “Feld (condemned mucosa) S
Baatdot?. whebA ofsl #lo] o] Pw ad ok
Ao AN R Fgo] HASA S Holghs o
25 I} o]#g d3= &9 “Field Canceriza-
tion” °|BoZ FARAM thitd FTF Hlzrt & @
A4S Adshe AAe o]Bog wolgdx gt} A
1993 Chung%& 3199 F35¢ Ak dAt (pr-
imary cancer)¥} ©]x¥(second primary cancer)9 p
53 FrAAAL] Wolg ZARBIAR, Wol7t AN 217 BT
ol Lxpetat o)xpeke) ph3 FrAAre] Mol AA|EkA] ok
s AHE Bastdh?, olel g Adbs o|abgto] dAbet
I B 5PF 02 SIS heidel E 3R A
e ATk vt ps3 AR Holw ARG B 3
o Trlol wAStaL, FUg st} A EofA] 7]dgh FF
olBtE p53 wHANY Wo] apdel e § gitke
A7 =Tk w3t T Eqko] &9 A Tl E (intr-
aepithelial spread)dtAyt, 9% Fhola Fejsjo] th&
Aoz BeH o7 o)F(flot and seed)st] F WA H&
AR 5 gtk AR AAEATH.

=

o ¢

Bedi 77 859 o] vhyg FRFY EAE Ak

of, 40X A kel X-chromosome inactivation,
9p9} 3p LOH 4o F&s] XS Hastglrt. ol
& Al TR A o] ZRA0R AAGIR
ths dAigte] AgatAY, el o o] 3o ol ¢ho]
wAgS AAkEEY. @ 19963 Califano 592 %73
Hol xA 3 Fe] g APEAE 2APE, g&
23 Aol 48 LOH 9] etz s

0.

o f

PREAAG. ol Slaughterso] Z4H o2 HEF 3
3 2o @) BA fH WHoRE BIY
SEEIc

A AToINE R AP IS Tl AN The
o] AR BLF 444

St G414 I E Hols 2o H

Geke, e oleid AAE ol9A ANE AAAe
e o] ol A% F<l Aoz 4Tt % TR
A )3k B kAl she] W Vlgle] BAa shie) A
AeQA), o 5

T BT SAT T AL FE
A3 wot o =FH E vhE FU T SH4eR
oksl AL A AR o] TSR o g =
ol fxe Aoz AzEch thade] s 3
2 o

D) ARG 51009 FA8 Wa} A 2y

dA =
9) FAYGke ALFAFH A7 GHA )

i o dart
F7HT U $-Astel FgAAFAAe] o] A
E 71do] gAY st $RY 4TS E AL

3) 9p, 3p. 17p A9l LOHZ 874 T 599
oA fAE ) on, olg] Wl osj AW
A& o Pegste Aoz Pzhdnt

4) FR%5eolA thitd st AERe] BAF FA%%
A WS guglon, o5 YT ke AEolA
Y Aow Azt 2y oby Y dAe] 719
o disted M o] AlgEa itk
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