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Abstract

STUDY ON MUTATION OF RAS GENE
IN DMBA INDUCED CARCINOMA OF HAMSTER BUCCAL POUCH

Sun-Chul Song, Kyung-Wook Kim, Jae-Hoon Lee, Chang-Jin Kim*
Department of Oral & Maxillofacial Surgery, College of Dentistry, Dankook University
Department of Pathology, College of Medicine, Soonchunhyang University*

Alterations in the cellular genome affecting the expression or function of genes controlling cell growth and differentiation are consid-
ered to be the main cause of cancer.

Over 30 oncogenes can be activated by insertional mutagenesis, single point mutations, chromosomal translocations and gene ampli-
fication.

The ras oncogenes have been detected in 15~20% of human tumors that include some of the most common forms of human neo-
plasia and are known to acquire their transforming properties by single point mutations in two domains of their coding sequences,
most commonly in codons 12 and 61.

The ras gene family consists of three functional genes, N-ras, K-ras and H-ras which encode highly similar proteins of 188 or 189
amino acid residues generically known as P21. ras proteins have been shown to bind GTP and GTP, and possess intrinsic GTPase
activity.

Experimental study was performed to observe the mutational change of the ras gene family and apply the results to the clinical activ-
ity.

36 Golden Syrian Hamster each weighing 60~80g were used and painted with 0.5% DMBA by 3 times weekly on the right buccal
cheek(experimental side) for 6, 8, 10, 12, 14 and 16 weeks.

Left buccal cheek (control side) was treated with mineral oil as the same manner of the right side. The hamsters were sacrificed on
the 6, 8, 10, 12, 14 & 16 weeks.

Normal and tumor tissues from paraffin block were completely dissected by microdissection and DNA from both tissue were isolated
by proteinase K/phenol/chloroform extraction. Segments of the K-ras and H-ras gene were amplified by PCR using the oligonucleotide
primers corresponding to the homologous region (codon 12 and 61) of the hamster gene, and then confirmational change of ras genes
was observed by SSCP and autosequencing analysis.

The results were as follows :

1. Malignant lesion could be found in the experimental side from the experimental six weeks.

2. One hamster among six showed point mutation of the H-ras codon 12(G—A transition) at the experimental 10 and 14

weeks.

3. One of six at 6 weeks, two of six at 8 weeks and one of six at 12 weeks revealed the confirmational change of the H-ras

codon 61(A—T transversion).

4. The incidence of point mutation of H-ras codon 12 and 61 were 5.5%(2 of 36) and 11%(4 of 36) respectively.

5. Point mutation of the K-ras could not be seen during the whole experimental period.

Form the above results, these findings strongly support the concept that H-ras oncogenes may have the influence of the DMBA
induced carcinoma of hamster buccal pouch.

o

A =2
44 I.M B
330716, 21 7 9FA] 255 271
eFpof S A 7o) 3 77 oo o) 2} ot QAN A A= A dE oF %S AASFL e T+
SSun-Chul Song oo Z2 HPAty o0 2 Yoo} X 87t FElo] A7) H A

Dept. of OMFS, College of Dentistry, Dankook University
san 7-1, Shinbu-Dong, Chon-An, Chung-Nam, 330-716, Korea
Tel. 82-417-550-1991  Fax. 82-417-551-8988

= o
AV e EA 23 9 shfoluh,
1929\ Boveriz} ¢+S §-AHAA QA0 Wl o5 WA E T

581



CH8JA]: Vol. 26, No. 6, 2000

T HAZXE HIET I & Nowelld} Hungerford7} ¥4 =<
Al W H (Chronic Myelogenous Leukemia : CML) $-z}ol 7]
A 228 GAA) 9} 9 FA A 7} AF S A F (reciprocal transloca-
tion philadelphia(ph’) FAAE HiLgk o], FFEA
of that 7k 7149 dBoE £ A=A NdolM Alx
o] A4 B3k 2dske AR 7)oy dde Y
A= Al 2] A (genome)ell M s}7E of 7] H 9 ¢ro] EA T
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(oncogene)z}t &%

(counter part)el] = HAA L) FAAE

oncogene)zt 231 JTHD, %"&%ﬁx}b o} 205 XJOH% 2
g EA B0 LA} A o
H I 9t} o] 3 2k gANEL @}?:] (msertlonal mutagen-
esis), 2w o](point mutation), 2 A A3 A =} (chromosomal
translocation) 18] 27 A} =Z(gene amplification) Sof ]3|
FEe Yo HeEHED olF ras FAAY W7t FEEY
ol A HERE ofu gl AbEe] I FEdNME A Y E3] FEE o
°F 15~20%2] ¥] &= ERaL ATk,

Hol A £Z2L& o7& retrovirusy] IFo)gty Az AHA
1519 ras -f- A A= Hras, K-ras @ N-rase] 327 2 FA 5] o] ) o,
Z}2+e) ras GAAE 1887 =& 189709 amino acid chain®.
2 FAE EAF 21KDY AR d#HA 93 guanosine
5 -triphosphate(GTP) 2} guanosine 5 -diphosphate(GDP)dll ¥
& 238 S HolW GTPase activitys 2+ o™,

ras 2] Aol = A7kl A A H &= oS e A%
ok gupol 7ok wpzbol Alzbel @ wlal W = rhoksl okl A
Ueh} 3 2 codon 12, 13 -2 619 A dojut 9T,

AdsEA gtz (carcinogen)s o83 A HIFF
_'erﬂEl}\]?l/\ 9= HLtHo] /\7HQ o]Ug z%nl-oﬂ;q oLO %%/\]

2 sk A7 gol o] ol A Salley= A ¢Ee i
sl = 3 2E g (Hamster Buccal Pouch : HBP)o] 714 o]
AQl w5 Edolgal Avlst9 2@ pyrene 3H3HE R A T
3 A% AR el FYF TYEAAE FUAIE 912-
dimethyl benzanthracene(DMBA)S Plul & L. A& S| 2 3o A}
29 350 T340l gubgol ek} thEY G REAR o]
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A% 60~80ge] ¢4 F2HE APFEE AHESich 49
TOE YAE ] 95 el vvl g 2 <91 05% DMBA—
02mhY 5 338] =AY, EF 02 H5H o= vl g

TS A2 UWOR REEWA B X 65, 85, 105, 127, 14

@‘6‘ Hers AA skl AF7FE 4% paraformalde-
ol gt Zujs v

1
4mel $E UES EAA Aoz

(o}

(9 DNAF-=

A E o} HAA Eo| A ztz DNAES
microdissection W 0.2 oF Z A} FAZZAS 3
o] zteb ool A 571 ¢ TpmEH & “J%
2 913382 degraded alcoholZ gH=A
ARG A3E 2A4E 10X dr| st 28 71] o]z ©
A AAZAS o (Fig. 1, 2, 3 & 4) 30042] digestion buffer
(50mM Tris HCI, pH 8.5, ImM EDTA, 0.5% Tween 20, 400ug pro-
teinase K)7} &2 1.5ml Eppendorf tubeol] 2 o] 55°C of| A] 244 7F
Haaign) 2k & protelnase K9 84S A 317 Y3ste] 97
CollA 5% 7F A glst9 2 L % phenol chloroform©. 2 DNAE

FZ3tt. F=7A-L 65C <) 0.5% sodium sarcosine] buffer-
saturated phenol=- 3004 4 Al &l ¥ ¢] vortexA] # homogenous
emulsionS 7H= 350092 Y4E8 stk 1
3l Eppendorf tubeol] 271 & o)< 30042] chloroform isoamylal-
cohols #7}35le] vortex@ 2+ 412 % o A] 3650002 YAE 2
}ML o] }4& 35 gl 11§ A5 A S A tubed] &

% 1/10 volume&] 3M sodium acetate®} 2X volume2] 100%

ethanol% A7tste] A 2GA 42 F-10C o A7 ] 8}
DNAZ H A A7t} 1 = 350092 527 442 & 5 A
AS v AAES 70% cold ethanol2 4] & H A E T
&to] DNAZ A7 A)7] 2 DNA pellets 27] o 7
A TRTE &3 AT

FZ 3 DNA?| <= = photometer2 260mme} 280mme] 14
X FAE o] o FA¢] B 260/2807} 1.8 017431 DNAE A|
SE2 AMEEA T 27t o] =4 0]5}<] 799l = phenol/chloro-
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(3) Polymerase Chain Reaction(PCR) Amplification

PCR W$S 938 primers hamster K-rase exon 19
codon 129} 13& Eglsle HYE o]E 93 sense primere
5 -TTATTGTAAG GCCTGCTGAA-3,
5 -GCAGCGTTACCTCTAT CGTA-3
142bpo) et & exon 29 codon 619 sense primers 5 -
CTCCTACAGGAAACAAGTAG-3', antisense primers 5 -
GGTGAATATCTTCAAATGATT-3 & ZZAEL 167bpo]
A th. Hamster H-ras Exon 19| codon 129 sense primers 5 -
AAGCTTAGTGGTGGTGGGCGC-3", antisense 5 -
TGGTTCTGG ATCAGCTGGAT-3 ] M_Et] ZIEZANEL 63
bpo] L, exon 29 codon 619 sense primer= 5 -GACTCC-
TACCGGAAACAGGT-3", antisense primere 5 -CTG-
TACTGATGGATGTCTTC-3 o]Qlom ZZAEL 175hp0]
Ath(Table 1). PCR 24 204e] ¥H--0 =2 1x PCR bufferd]]
dNTP 250mM, z}z}e] primer 10pM, DNA/modified DNA 50ng,
1.25mM MgClz, Taq polymerase 05US S o] WHSA| A 1 HH-%
AL 95Co| A 58 HH-S 5 95 C ol A 18, 57Coll A 18, 72°Cd
A IR WREAI71 A o] #7g-E& 353] HhESRgiTh T § 72C oA 5
o A% § 9SS FASAT o FA WHEAIA A& PR AME
& 2% agavose gelol 21719 5}e] 717te] bpE SHRlGATP.

(Abbreviation ; T : Thymine, A : Adenine, C : Cytosine, G :
Guanine)

antiSénse primert
NNT ZENEL

(4) Single Strand Conformation Polymorphism(SSCP)el| <] gt 2
o] 7k

7}7+9] PCRZZ AHE 104o] 0.2M NaOH, 20 mM EDTA9] alka-
line denaturing solution 145 22 % 42C $Zd) 587+ A A3}
o] double strand DNAE- single strand DNAZ WHAAAZ T 11 3
] 5o o] single strand”} 2] conformation®. 2w}
Al 8k 3 0.5% bromophenol blue, 0.5% xylene cyanol in formamide
2 A4 loading solution 14 47} loading &} 3t} 5%<] acry-
lamide gel-& A}-&-3fe AF2ol| 4] 200Vol| A 15mAX T2 3A]7F A
719 % 3}t 1 = ethidium bromide® &G4 5} UV3E shof A
HZs AT, AdI F A PCR AHES HlaLste] A/l
Hlste] ThE band shifts B¢l & Awol7t Y AL R 9

Table 1. Primer Sequence of Oligonucleotide

DMBAZ RIS BAE BISSIZOIN ras RET B0l Tt 47

£ 59157] $18)e] autosequence A3 3\,

(5) Autosequencing Analysis

PCR ZZAHE-9] 9714 Y £41-& ABI 310 autosequencer(Perkin
Elmer USA)E o] &3} th ¥H-2 Bigdye terminator 7] 2.2 A
Z 3|1} instructiond]] ¢)sted R stth & &4 AA D PCR
AHE-S 20~30ng/d, primer 1 pmol/dZ F=% Z:Zé < 20u2)
PCR ¥F-2-& A3l 5l 43t wkS 272 D/W 6.84, reaction mixture
8, PCR AHE- 24 (30ng/d), primer 324E 77+ Z§+3ke] 96°C o)
4] 15% WHg- F 96Coll A 10%, 50C el A 5% GOCOM 4R 9]
Bhg-5 253 whe & ukg-& Wi Qith o] PCR A2 ThA] 71 1
3 Eppendorf tubeol] DNA 2049} H#EF4 80dS YW & o9
thA] 3M9] sodium acetate 1049} 250 2] 100% ethanol=} 2+ 41 o]
Aol A 57 WA g & ThA] A 2o A 35009 % 1027 A Al
2| 3he] A=l S we] 7 2 A DNAS 23t} I < template sup-
pression reagent 254E 410] 35-7F vortex 3t 3 96°C ol A 37+ A
2ol I F vE d5o 37 2ol ol FA A AR
£ autosequencer®] setup tubel] o} 7174 %2+ stgith.

DMBAL X 655 E] HHAIT| A 2 29] Z24]0]
o whebalE A3 o] 34 (dysplasia)h A] ¢+ <) o] #2
th Y F> AFE FHLETH /g—rqo}aﬁi
Tokoll A theFe oAk B tHFig. 5, 6). 1057F-E =
AZo] FHYA L A EE0] 43t O]Eﬂ}d ° io]b o]—Z:Eo]

= A THFig7, 8). o2 Jz%—ﬁ— N UFREE AR A
W’ .91 thFig. 9, 10).

lrOlNr
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L 1o rff 32 o

02

2)g FH3ke] microdissection
A %3 DNAE 1% agarose gel A
7195740l smear pattern< 2.%=Hl ©]= 2% ¢] paraformalde-

Sense 5 “TTATTGTAAGGCCTGCTGAA-3
Exon 1 codon 12 ) , , 142bp
. Antisense 5 -GCAGCGTTACCTCTATCGTA-3
ras Sense 5 -CTCCTACAGGAAACAAGTAG-3
Exon 2 codon 61 . , , 167bp
Antisense 5 -GGGAATATCTTCAAATGATT-3
Sense 5 -AAGCTTAGTGGTGGTGGGCGC-3'
Exon 1 codon 12 ) , ., 68bp
; Antisense 5 “TGGTTCTGGATCATCAGCTGGAT-3
ras Sense 5 -GACTCCTACCGGAAACAGGT-3
Exon 2 codon 61 . , , 175bp
Antisense 5 -CTGTACTGATGGATGTCTTC-3
Abbreviation : T : Thymine A © Adenine C : Cytosine G : Guanine
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hydeoll 274 ¥ 7 o] 2 3t paraffin block 7 2t A] & 2] ©@A] 9]
718wl 22 o] 5= 317] Wil DNAZ} &4 (fragmenta-
tion)® A<l Aotk Iy ojgjg £4H DNAEL
300bpe]3t¢] DNAE PCRZ FZ3le vl ofHgo] gt
(Fig. 12).

3. Ras #8A=2] Polymerase Chain Reaction
(PCR)

PCRZZ 552 1% agarose gelo] #1719 E5to zhzt 759
bpdl s F¥ = ©ed bandE 2¢13H93th 2 K-ras codon 128 X
\=]

codon 61 912 E3tal= exon 2 ¥-9]9) bpE 167hpE o)
Qlth 3t Hrasi4 21¢] codon 125 ¥ 3Hsl+= exon 19 =
=2 63bpz o152, codon 618 ¥ 3§} exon 22
A 175bpE Z+7F 89l & 4 ith T bandZ SEH 7}
79| PCRAHE-S-& SSCPE. H] 1 31 %1 tHFig. 12).

Z2}
3] =3
o Cal

4. Single Strand Conformation Polymorphism
(SSCP)

AT, 23 AP 2 145 AP T 7

et exon 1 7919 S3EA4b= 0] bpe 142bp=E 2183l Y, 1e] o] At
Table 2. Confirmation of Change by DNA Sequencing
K-ras H-ras
codon 12 codon 61 codon 12 codon 61
6= CAA—CTA(Q—L)
(n=1)
L CAA—CTA(Q—L)
(n=2)
10 F GGA—GAA(G—D)
(n=1)
12+ CAA—CTA(Q—L)
(n=1)
14 =+ GGA—GAA(G—D)
(n=1)
Abbreviation : Q : Glutamine L : Leucine G : Glycine D : Aspartic acid

Table 3. Mechanism of Activation/ Deactivation of Mam-
malian ras P21 Proteins

ras protein+GDP(guanosine 5-diphosphate)
(inactive state)

4

Stimuli(transmembrane receptor)
4
ras protein+GTP(guanosine 5-triphosphate)
(active state)
deactivation
by GTPase activity
ras protein+GDP
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Table 4. Model for Action of ras genes
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Abbreviation :
GRF : guanine nucleotide releasing factors
GAP : GTPase activating proteins



5. DNA Sequencingoll 2[st Ae{ole| =l

SSCPol| A] W o] WSt Hel o 59 A7IME &4 A3} 659
85 2] 3] 9| A+ H-ras codon 610 CAA7} CTAZ A7} TZ trans-
version Hof AL, §HH, 1059} 1450 Blo] WistE KAl o &
| A= GGA7} GAAZ AW o] Fo] G7} AR transition WIS

Ak @A, BE oA K-rasfrize] Hols #aAEA|
¥9ktH(Table 2, Fig. 13, 14).

N B2 & 0F

e}

JeprEolt 3 A4 MY 5o Ay dRs FY, 87,
k9] A 2 WARA ZA} 18] 2 human papillomavirus7-2 7+ A
AR 22 gl E4d =& H ] of7] ¥ & A AA
O+ 9] 3~5%E X}A| 5 H A 95% o] AFo] WA EUE0 7 o} %]
THE A3 A 57F F3lo] AAHA F Sle hi4 23t

= 9] shifol o,

1960'd o] Newell>} Hungerford7l & o) &) d=0] vk gy
(Chronic Myelogenous Leukemia : CMC) &z}l A4 9H o
A 22 AMMA 7} AS A F (reciprocal translocation) ¥
philadelphia(ph’' ) QA S B3 0]%5’“) oto] WS HA
24 wol2 olgsly] AlFetAth & Yol fA 3o R
g4 52 Aol DNA ZHHH“,ZS‘?EO] 2 FAAES] At
82 7159 Wst 5ol o8 dAAT Y Azety, AFA R

A Eo] A7} B35 243t A - &}H(proto- oncogene :
T F-d ket counter part 7i'd ] A £ fAA9] o) O

T

AT 28480 FUARA TR 4ES Yoty
Bt 99 AR FEARE OB ALFAAT 0 A
Atk A

& 10}04 AZFelAA 2=
T YFoU AR R frd ¢ 001]*1 T FAA A5
ok ok}l 24 2H(tumor suppressor gene)®] 7154 8k7} oF @4
74 (carcinogenesis)dl] = 2.3F 93-S sttt Zlo] WA T 9
. 2GR FARE A AR 7l (genome)e] ol S
AA A A ZE(clone)e] BFE AR = 7eS 2L loH
p53, EFR A 2 (retinoblastoma : Rb) S A FAAE0] thEZ
THAA FAAE AL o0 FEFAAE oF 200d A
o= 2 /T & At A4 = cerb-Bl, c-myc, c-myb, ras gene
family, int-1, int-2, c-abl, c-erb-B2, acl-1, bcl-2, neu, pim, c-mos 2
myc gene family 5 <F 307} ©]/de] AA7F FHE L 2D QA7

oA MAE)E FoFe) ok 2ol A Y Ape] AEE FEOE A
AT e TEFAAE 2L AL °|5F HiFE ras gene
family®] z o]l o]k Zloj 2t W A Tp.

FHoM &5 Yo7 E retroviruse] YFolgtal A Lﬂi’ifﬂﬁ
9 ras § A7 Q5 EolE SERT ohfeh A ANE

%N_

DMBAZ & HAE gg2fE0)A ras R&A} B0 25 X

HoA L H Yoprti = Al 2%, AAEE, A= w80 % ol
2E ST HAL T TP, ras FA A2 14 A o 9
A5 9= Neras, 11 GAA| o] $A)812 & H-ras(Harvey
Sarcoma Virus), 18] 3 12 G2 Ao A8 = K-ras(Kirsten
Sarcoma Virus) @] 3714 F-AAZE FAE L 7}7+e] ras A=
1887 32 189709 amino acid chain® @ FAH A
21KDS] S A (p21)Z A2 JE7F G35 shE 4719 exon
S 7HA 2 91eH guanosine 5 —tﬁphosplate(GTP)Q‘r guanosine
5 -diphosphated] =& 238 g HolW GTPE 7l4&3] A
2 & Qe 7Nss 2y AE}(GTPase activity) 1),

3N ras 42 7 of = st 424 12, 13 52 61 codon

NA Aoz} dojupd EA3te 54 AHactivation gene)7} =
o] & T QA7 oA B E = oA o] 2 g ras
F7k2] R0l 7} 2 ko] A= 80%(K-ras), 2ol A= 50%(K-
ras), #l ol A& 30%(K-ras), 7+44 ol A& 50%(H-ras, K-ras, N-ras),
W3 ol M= 50%(H-ras), 4178 kol A= 90%(H-ras), ¥ 2 M ol A
= 30%(N-ras)o] 42 v]& 2 JER} AL QT

A 2 FA7) elel A ras Tl AP0 ¥ 243t 4
2 GDP} 285 o) Tl Ao £ 4104 T T g2y
B 43S wor GDP7} GTPR A3H o} 724 W3E 207
o) 23t 4yel 7} ¥lo] DNA B4 5o JaHH9l 85 83 of
glgh Zgo] 2y ras g o] I {750 R ZHY Qe
GTPase activityol] 2]l GTPE 7}5-3 Al A ras 74 27} GDP£}
At Hof w23t Ael7t Frk(Table 3). & Al ZHo 25
B z=o] 9] 21 guanine nucleotide releasing factors(GRF)7}
as Tl Fof] Zo] & GDPE Wy 3. GTPE &7 3to] &4 s}
AHE 71 E]o] DNA S 59 AAMA 0] &-8-8 513 ras Tl E o)
73 91= GTPase activity2} GTPase?] 7]%&@ 1008 B £ 9 3
S 7t3 e A% 120KD<! GTPase activating proteins(GAP)ol|
oJslf GTP7} e 7h4=#3f ¥ o] P21o] GDP7} 2ol W&/ s} 4}
Bl7h 5o} el ras Tl ol s)i=v] P21 Thul o] Folo]
oI W3} op) 5w GAPY} ras Wl o] erebeA) o] 7t

SR 7L 7] QoluA] alof ras Tl de] BB A% f

A eo] A e} o] A&E = Fgol FAdEA HrP(Table
4),

19543 Salley7} 3] 20. 2 FAEHE A0 Z HIPME 4=
LA $2 pyrene 3HetE 2 A o 3} e A4S ob
g3 B4 e A= fdsts DMBAS A 2H Fdol ot

Wol 27 wae] RYE o453 9100, DMBAE o) E%
g].zf} Z 1- %%iﬂi oquxq [ 1;]_23)

Balmainz} Pragnello] x}2-© 2 DMBAZ %%
Fol M MYE Hras §A7e) 242 L‘ oI, A2
315 HREdol Hol FUEAE 44 13 9)
oF. 815 gh4d B 7o) DNAY 71 Eﬂ;ﬁwﬂ—tﬂ oleia
3} alkyl-guanosine transferaset} DNA polymerase =4 «]o 4
AEF Hol Ao R g o] A
A, DNA polymerase”} & o] z2E = ?GE# 1 9}—‘:—_ O
methylguanine-S- adenine®. 2 ¢12)&t= L HFEOE ras §-4 219



CH8JA]: Vol. 26, No. 6, 2000

Wo] 7} o] 5 &= Fojp,
ras S-Azke] A¥o|E AMs= Wy o
A7 FHAEE §ARTE AS &
assay7} A& 07 o] LETrlea, we
7k 3l ras 73 Ak Wl 7k thrhas o
139 61 ZZA)7) F SSCPE A g
O].l: HH o] g o]&gl o) o,
£ AFANE TLFRTE BRI 9
= 5 Greer 529 O E vy ¥
&to] Saiki 500] A ke WH 2= PCR
5+ 5 Perkin ElmerAte] A Ao whe} 47149 S
& 499 2434 #EoA DMBA £ X 6
E%ug ]—Eﬂx—"ﬁéo] 5/\1;4_ o]&@Ao] FAEHA A

S A T

A # ] NIH/3T3

3 °] 3] transfection
Aol = A
71 codon 12,
g gl
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bR ot >
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Yo

145 = @%*733 Eol
WAE S B Hlst AP e
Z9¥F3}14-S B 73 Eisenberg 92} 7] %49)4 7ﬂ J)rg} v/\}o}c’ﬂ o},

AFOI A Ketas A AR 1299) BS ol 9173
Mo codon 120 A 2] SHAWo]7} AA K-ras A o] 70~80%,
codon 13ef| A 20%, codon 610 A} 2~4%2] o] 7} B o™
K-rase] ¥ o]+ codon 12, 13, 610 A 72 BE o7} doj g
& 4 AL codon 12041 €] KW ol A, g, A3
Zo] A 70~80% o] Ae] Wo]2 HOlth= TN Egle] B
A% F7¥eko] A codon 12, 610 4 K-ras A 2H¢] dulo] 2 A1)
A 77k AR AT F Advhe A THALE 9%

# 4 sl

d
o:

HU
2
).
oor
)
of
=

E

ol

o i 3} H-ras Rl 2}94 codon 129} 610 A 2] A
31459 77t 14
A oF 15~ 20%«] H]gi LHER *E“é%%é o= g Chang
0] B 7 (8r}e] 3= 39 2 37%)L} Q1L ole] FetS iAo 7
ato] #AE (57 £ B F 204 2 35%) Saranathe 59¢] Z 749} H]
S AY F7F e FAE BTk A 10579 145 codon
129 4 GGA7} GAAZ & G—AE X 3H o] glycineo] aspartic
acid= W3} transiion W 3H(72-2 pruine 71 E)E B TA 43
- 6, 85 codon 6191 4] CAA7} CTAZ & A—T= 235 ¢ glut-
amineo] leucine®. 2 W 3}+ transversion W3} (purine A £l A
pyrimidine 7|5 2)E Hol b A7 HI¥0E3 KA

k.

ARzA A AAFAE AM gol Fe o] Yyt S
w2 32 = Abino 593 Vousdens} Marshall? 7}z} 412
3 dEgol M ras KA B stE FFA Zeka dold
Z 2ol A 7 ste] ras gene| 2433t WA= 7] A F4
SR & AFoM = A9 65, 85l M Hras 74 codon
6lol| A W 3LE H o] BosSs} ZarblE®e) 27) ¢ 207 oA
S 2ol gltk

53] Boss< &4 st ras

A 27} immortalized cell 22 %
L§} 1715 A A Al2= 2
T2 ¥ ol 7} 3 7he o] o

1986d Landso] A5 0 2 F o} fibroblastE Ao 2 8
AF A A FF A deatgol da A ol
Husain's%> A28 9 434 o] DMBAS =xsto] ¢ha
HFHA 7= FA o A ©hA] Heras 52 419 84 8} A 71Tk A
gk Jej o] ¢to] FAEA Gevhe A #Fd] A=A o
ol AW Hras §3174 Bk ohjet cebB fA27H
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Fig. 1. Normal stratified squamous epithelium and keratin layer were noted(H&E, x 100).

Fig. 2. Normal epithelium and keratin layer were completely dissected by microdissection(H&E, x 100).

Fig. 3. Squamous cell carcinoma in situ was noted (H&E, x 100).

Fig. 4. The nest of tumor cells was completely dissected by microdissection (H&E, x 100).

Fig. 5. Experimental 6 weeks showed epithelial proliferation with dysplasia (H&E, x 100).

Fig. 6. Experimental 8 weeks showed papillary carcinoma (H&E, x 100).

Fig. 7. Experimental 10 Weeks showed hyperchromatic and enlarged nuclei (H&E, x 100).

Fig. 8. Experimental 12 weeks showed squamous cell carcinoma confined to the mucosa (H&E, x 100).

Fig. 9. Experimental 14 weeks showed nests of squamous cell carcinoma invading deep in the stroma (H&E, x 100).

Arrow indicated tumor nests in the stroma.

Fig. 10. Experimental 16 weeks showed nests of squamous cell carcinoma with focal keratinization (H&E, x 100).

Arrow indicated tumor nests in the stroma.

Fig. 11. DNA extracted from paraffin block revealed fragmentation by smear pattern on agarose gel electrophoresis.
Fig. 12. K-ras and H-ras PCR products showed specific single bands to appropriate sizes.
Fig. 13. K-ras PCR product did not show band shift between normal and tumor tissue.

The PCR products of H-ras codon 61 and 12 revealed different band shift between tumor and normal tissue.
Fig. 14. Electropherogram of H-ras codon 12 showed point mutation of G—A from normal to tumor.

H-ras codon 61 revealed point mutation of A—T.

Abbreviation :
H&E : Hematoxylin & Eosin
St. Sq. Epi. : Stratified Squamous Epithelium
Ca : Carcinoma in Situ
Inv. Ca. : Invasive Carcinoma
SM : Size Marker
C : Cytosine
A : Adenine
G : Guanine
T : Thymidine
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