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Expression of Cellular Oncogenes in Gastrie Carcinoma
Related with Its Histologic Subtype
—Sputhern blot analvsis and immunohistochemistry —

Jin Sook Jeong, M.D. and In Hoo Kim M.D*
Departments of Pathology and Biochemisiry*, Dong-A University College of Medicine

To search biologic characteristics of gastric carcinoma, one of the most common cancer in
Korea, the author examined the alterations in DNA level and the expression of Ha-ras gene and
c-mvyc gene in 20 primary tumors. Amplification of c-Ha-ras DNA was detected in 4(40%) of 10
patients who showed histologic subtype of relatively differentiated adenocarcinoma, but rear-
rangement of c-Ha-ras DNA was absent. Neither augumentation nor deletion of the c-myc DNA

Higher expression of the ras p2l in tumor cells was noted in more differentiated tumor cells
rather than poorly differentiated cases. One mucinous carcinoma, two signet ring cell carcinomas
and one papillary carcinoma did not disclose expression of p2l. The expressions of c-myc
oncogena product were variable and were not correspond to the expressions of ras pZl. A tenden-
cy that poorly differentiated tumor cells had higher expression of c-mye oncogene was suggested.

Key Words: Gastric carcinoma, Ha-ras, c-mye, DN A amplification, Immunohistochemistry
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Z34 zlabg Al olel A=be fhdglel M) fsle]
apalEhe w2 u|FE Akakele o bl el o gl
7l 2e e stz A« HESE fighzals] ¥z
g A BRE Az, B, 9 Az
dzd Aol 229 GfAATel DNA AW
7 FE 55 ﬂl“{} A5 Al A, e g
2hate] g)qke] =2 A Falel w2 oFfHAEL g
ol 2k ol Seod] o Bhed At A sk AR gt Col-
laborative carcinogenesis theoryel 3 ZHéle] Al £
B el Eafdbd Ay 4l TR} skl Aol e
e kA aEe] Fudel c-myedt HEYG T
EAjsheda] A gutel] Aeksls GrbfAds} foababe
Haeg] Azadel Poshes sk atz geid gl
= ras s diaez g b=l HaladEaE 24y
4 Zafl Eaba g ol mabge

ME W Ed

1. dF3HE

o pojale 10901 38036 1991y 10¥ 7] Fet
et F4aiglels] =HE5 #gkzE 20«9t 4
M ol & zAEa #obEel £5+5 Borrmannd
Wof F&lglon, 23EE F8e WHO ol
ol ghed Hdstgch 2 oslel Fokel dhdy-F] B HE
2 el sl mAbsbddch S AAzel 28 =HEH
ol Forza S el TEwel] Y F
zhebd] E& A ztel) Abgalda, A Foukxd F oA
A7} vm® He BEPE ode| jsopentanec] w7l
4] —135°C2| deep freez erol]l ®ghdjsich,

2. Al =

[a-"'P]-dCTP(3,000Ci/mmol)i= NEN#el4
oldbea, sl§tE4+%¢ IBI#t2} Boeringer Man-
heim+F #&&55% F= AH&a9ich ABC kit# Vec-
tor#bell 4] 79 st ol v-Ha-ras p2lel ohgt affini-
tv purified rat lg G(Ab-1)% pan-ras p2l=d i3}
affinity purified mouse Ig Ga+ Oncogene Sci-
encesbel 4, el c-mye bl =43 affinity
purified lg Gl& CREA}ol 4 % 8lo] a}-&5h4d ok
slel slub s)ebs2 Sigmashet MerkAbed 4 736l
=

3. SR @Y

1) M=z 2FEA: ATCCH e+ pE] 6.6(c-Ha-
ras)&t pmve 12.7(c-mye)S T sked Abgabadch

2) Genomic DNA F&: — 135°Cof wLit =l 2l
L guzAdEg 3 stddels FAEE F pro-
teinase K& a%sleic}, Phenol-chloform %4
of 2]ef] mEalake] DNAF F3dled UV.260nm

A+ O.D.F 233 F ¥ A& A FEkeich

3) Southern blot analysis: *t DNA H £
ele] gladr eR20 pg)2] DNASE 0.7% agarose
large gelel -3lsted 30 voltageolAl 18417k =t
F nvlon membrane(0.45 um pore siz elell 2 o] &}
we}, Membrane® 37°Celld 14]7HEet HAx4)3]
* 80°Cse Az 2 Edd FHoh Church 3Fmef
gipolo e AFFav]F A ¢ F Nick HHH
o]ghed w5l “P-labeled probed FF el s,
2 ;e gk nvlon membraned A Ee| I o
&, —T0°Cell 4 3z X4 dEe] %47 5 24
HAAE A PAaigc. AFaedAde 9y c-
Ha-ras probe® 4 344 & nylon membraned
100 mM NaQH=EA HlelH FHF+5 4385 o}
4] ¢c-mvyc probe@ 4 o] A& 4bE &gl

4) Probe DNA H=: 424 9542 probe?
A 2E Maniatis§2 WYE ol B3hg o},

4. E3ety U HAEFERHEH HA

AEE Y2HE 10% 54 9% 2294 233
g, =g AYE Fod aleldl F5E AlFE
der 6upmel FolE Febd H-E d4F sigeh
zela o zhetg B85 o5k dRA A oA
ef gl wed =2 #aly A avidin-biotin complex
(ABC)-immuoperoxidase®|™-& #}&8led A g3lsl
o}, awalaal £ zielsl gl z=Aed 5 R
Al chd Aol i ABC-immunoperoxidaset] 2]
Axe oo o &) Sl 5ume FAE GE
5l z2A YL histoclears} xvylened 3:18 #&
2 4e fdoy galelyl@g F AFSsAUCt A
¢l4 peroxidases] #-EF& Halstr] #akd 3% hy-
drogen peroxide in methanol$ 3087k & 2303
c}, Phosphate buffered saline(PBS)o 2 4|24
Fow|Sel4 AHatali2 74477 H# blocking
serumS 20587 =24 F AAdgc abasE
4 #alake] 1547kl 4 whalsld e PBSE A4 F
zhzbol] Eb o] alEhal S 1A ZbEab ukEAlHel AlA
## #z=5 ABC- |1111{Ed. peroxidase S5 30&
b db-4]7 & o4bE #Eled AEC, 0.01% hydro-
gen peroxidase, Tr15 buffer 50 mmol/1, pH 7.2+
obajub-f-o] ol z|® wlztx] =Ed4ct. Hematoxy-
line2 Fed4gt §£ Fatdo]z spellyq HAybge
7tz el B FEo oy FPAsiEc 2Ly vubds
FaMdew vyrgern dhEAsE S4A(-), ehokd
(1*), ek (27), Aekd(37) e Fdlaldh S4d=
ol a4 Al A aleyd S f*ﬂﬂl’ﬁ'}ﬁ'-l-

5. EAHa
SAS ZRasE o B,
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| o
1. fi=ale] F8o g =AER

200l 2] 5 gk g=lefl A il 1460 2o, &g
L2 34400 T44del] do dgich Foke S

FE8 134, AN 4o, #1514, 22lz o]
ubdda] 247} 2eisdct, Borrmanny-fel webd =
[I13 (Mek3l-&8)e] 13«2 A gaks, [ (e oF
AdbEa o] 3o, IVH(e|gbY Aa3)e] 2«5ao,
7|8 eE e 247 ol BSF lle+1I18EE JeRil
o}, &= Fae 20« F 1567 PAARF R
A A E-ghele] Gl MY Hun FEETHEE 4
sdlgjon I Ry HE loHco) el bde 7l
Bhall 2ok 200, HolAqbE 1], FFA4UFE 29
o}, g kEe vy AFd e 1dE A g Eae
25 8 F4 dfzalaiz] Afse] lzlen =7

HAotEe 2+ 2T AnEtEAA] A= AL ]
ol & Asjsine nE Ag4y HFH S5 Fo
Aol7h gl 2ol e 3 HelE #al JAY
sl =714 2elel e s1Z23 Aelzb wlalet
(Table 1). :

2. ot EA HAo| et HTUM

yabsle| gl 20a 2] $glza] F 348 A4 =
Mo slafed DNASEe] &7Hs3h3ch. Nylon
membranesl probe DNAS =7 3HFad4zl 2
# 7ol (No, 10, 11, 12, 13, 14, 17, 193 DNA 2 o]
b FE: ezl v)efstedch, 10do04 3EFael band
F patel 4+ glgd e soksbd aeksty Table 221
7ot c-Ha-ras probee] digbd= Seldh dbA g
band & vleldgleny 4gell(Fd 4, 7, & 9)elA
DNA= 2§ JehdeicHFig. 1). c-my probesd
&l 4= 442 bandE eEbgen, DNAS &5

Table 1. Caszes of stomach cancer

T Hist.t Invasion Lymph node

Case Sex Age lucaﬂ:m Gross c grad}ir;.:,r depth m}\;taztasis
1 M 70 diffuse B-1V TA,PD perigastric +
2 F 43 body, LC B-IIT SRC perigastric +
3 F 45  antrum, AW B-III TA,PD inner muscle +
d M 60 antrum, GC B-III TA, PD perigastric +
5 M 62  antrum, AW B-I11 TA MD perigastric +
& F 57  antrum, AW B-Il1 TA, FD perigastric +

7 F 57 cardia, AW B-I Papillary Ca perigastric +

8 M 72 body, LC B-II1 TA, PD perigastric +
g M 7  antrum B-II1 Ta, PD perigastric +
10 M 67  antrum, LC B-11I TA MD perigastric +

c liver
11 F 74  antrum, LC B-1 Papillary Ca perigastric +
12 M 69  antrum, AW B-II1 Mucinous Ca perigastric +

c liver

13 M 51  antrum, AW EGC lle+I1I1 TA,FPD submucosa -

14 M 65  antrum, diff B-I11 TA,FD perigastric +
15 M 58 antrum, AW B-I TA WD perigastric +
16 MM 59  body, AW B-II1 Ta,MD perigastric +
17 M &7  diffuse B-1V TAMD perigastric -
18 M 49  antrum, GC B-111 SRC perigastric -
19 F 34 antrum, LC EGC lle+11l TA, PD submucosa -
20 M 35  body, AW B-1l1 TA, PD perigastric +

Tm: tumar, M: male. F: female, B: Borrman, TA: Tubular adenocarcinoma AW anterior wall, GC: greater cur-
vature, LC- lesser curvature, PD: poorly differentiated, MD: moderately differentiated, WD: well differentiated,
SRC: signet ring cell carcinoma
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Fig. 1. Southern blot analvsis for c-Ha-ras in stomach cancer. DN As{Z0 qg per lane) from tumors were digested
with ECoR [, underwent electrophoresis, and were blotted onto a nylon filter. The filter was hybridiz ed
to c-Ha-ras probe. The amplified c-Ha-ras DN A are detected in lanes 4, 9, 15, 16. Any unusual bands are
not identified.

kDa e
&
9.4 = .
B
6.6 => .
4.4 => S
:
i
2.3 =>
20"

Fig. 2. Southern blot analysis for c-mye in stomach cancer. The same method as Fig. 1. The nvlon filter was
hybridiz ed to c-myc probe, Anv unusual bands or gene amplifications are not seen.



ol gl ol q 2 SRl A wbe—

Table 2, Siuathern blat analysiz with c-Hua-ras and c-myve in stomack canoer

~ — - S——
H"“m,___ 1 2 3 1 M ] g9 10 11 12 T % e 1T 1% ar

ancogene e

Am — —-— — 4+ — — + ND KO NI NO MND [ F WD WD
c-Lla-ras

Fa - - - — — — = HI NI NI} NI ND WD XD

Al HD KD NE WD ND - = KD xD -
C-MyC

Fa WL KB N NI ND - - KLIk NDD —

Aam Gone AmplmcaLm Ea: Gens Eearrangement, ND: Mot detedod

Table 3. Immunchistachemical aaalvaiz of ras 21 and c-myc proteins

e - Case

-

- | 2 3 A4 5085 T 505 ol 12 13 14 1 e Iy le e 20
An’rihnh
v-Ha-ras — - -+ - - - - == = - - =AM - - -
Man ras B * | ¥ i |
Comye +F — e+ = —— = = = = 4= = = 4 =R g -
_;-. ___..__._..-..__.._.. R

Fig. 3. An anribady specific o v-Ha-ras p2l was vsed for ASC immunereroxidase staiaing. Hematoxylin was
tsed for counlerslaining. A pasivive reawction i= domorstraied Ly oceddish brown eyloplasmic slaving. a:
Maodorately differsotiated tubular adenocercinomns of stomach with intensei3=0 o Well diffoeolia o
-uhular aderacarcinoma of stomach witt defivikelE -+

. - Ell_i?il-lf_l-"i:g. EJI._ o Ha-ras% c-mveel 3 oiemE s EbE M 2

gt DNA Alfwbded 2f 3l of2 =7|2] Thfmelle 2

al Fala = gbabw o el ras pAl et comye 'LHJI ol Hab M40 4
£o2oErp el [ R e ] b |
cdlF- =24 Tahle Eﬂ] ?_-'_1-'-]-. veHa-Tas lﬂ- L I =
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Fig. 4. ABRC-imnunopsroxidase staiaing Ior pan-ras p2l o Well differentiated tobular adenscarcinama of stom-
ach with incensel31 ), especially at celluar membrane. Iy Maderately differentiatod rebular adenoca-ci-
noma of stomach with intense{3 1), showing granular pattern. O Maoderatelv diffsrentiated tubula:
adenocarcinoma nl stornach wizh definizet2+1, showing hewcrogeneus stalaing. & Poorly differentiated
tubular adenocarcinoma of stomach, showing detectable bur weak{l | 1 inlensity.

Fig. 5, ADRC-Unraunaperosidase staining for c-myve pretein, a; Moory d S erentizzed tubular adeccarcinomez of
stomach with intenseld -+, hwmogenaos c¥loplesmic stalning. b Socderasoy Sifferentiater] Liwrar
adcavcarcinoma of starrack wilth weagll—1 cytaplasmic reaclion, o Poorly aitieireniialed tiaalar
adenccarcinama o slomack wita weak(l =) cvioplasouc reaction. db Pepillary carcinoma of stomach
with derectalls bat weak{l 1} nurcar stain’ ne.
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Table 4. DN A amplification and product expression
of oncogenes in histologic subtypes of stom-

ach cancer
vt | o0 _ ey
WDil) u
Fay ;
TA | MD4) n |
(15) L
A 1]
PD(10) o e
Papillary o
carcinoma(2) O
SRC(Z)
Mucinous(1) O

TA: Tubular adenocarcinoma, WD, MD, PD: well,
moaderate and poorly differentiated, SRC: Signet ring
cell carcinom, A: + of protein expression, [} ++ of
protein expression, O: +++ of protein expression.
Black filling: with DNA amplification

M ok, of ok e Hal de T 1d, 34,
Jell gl oo 3edell4 24o]glcHFig. 3a W 3b). Pan-
ras whel Hofl oA Abokd ok ofokd ubiE W
ol ol 7H} 2efl Rel|, 3ellglclFig. 4a-4b). v-Ha-
ras chal2le] el o Pap-ras skl el waje] 7 g
o 2| &g x| ab, Zoelled 2leiA] Pan-ras ch¥3oke| dl
#HE4 Fatg + gledel A2 v-Ha-ras 1212 ras™|
giAH A bl Ee] Hee g alg vbieleln AlE
Hejzlel, el e-mye P HeS e T o4
of | 8o, 1od2] ok ok o aofokyd ubEE pERY
gict c-mye sh Ao cfgl w2 Al E£F] =

o o4& JeblsicHFig. 5a-5d). FU4 d=lHE

iglol webd o4 4-g s e ae| 7} glainh

4. ¢lge Hesty Ao oE AFHA Y Y
TEHX e Ee] 2

BdArAarE |5elel 4 DNA 4de] 2b58 106
4ol 7} ¢c-Ha-ras 932 DNAS F5& febdad
orn] Zt g5l ¥ FHFELSE HEdEe] A ]
of, loll, 2edlgc}. o] Fe 2 37 & AldEelH
b £71E dded EAFE #ge flwdet
(Mantel-Haensz el Chi-Square Scores=1.274, p
=0.259). ras i 2ol cfd} EHE A Filw E el
loll & 1o, F%5 $3H8le] 4« F 40 2z 3

55y o] 100 F 4od9ic) FaldolE o] H3j7} sl
Tl Z ragchd W oo g ubgo A el 4
AE vdeov ol EAHess Fojd ANs vy
o} (MH Chi-Square, Ridit Scores = 5.771, p=
0.016), c-mye Sad 2kl 2leld £ ol 5ol gt o
e Pabd o+ glgdeny comyc sPE3AS] o3 A-E
&k BEs el 1o F 1o, FFE F3Fe] 4o
Z 3¢ ze)ae HEEEe] 100 F Sellell 4 kg ubE
+ vEp e, o shlale] e g 3| EslE A4 E
A £23H1E reeoy EAHer fFede gl
(Mantel-Haensz el Chi-Square, Ridit Scores =
1.543, p=0.214), 2<l2] F5F4otZEa 1o2 a4
aFo] HsiHe c-mye shlEe] waelg A
% olg] on] Fof 2] ol ] LBl o] obFFAE
o DNA®E 9 o chial w2 3 5 gldch
Ao el wE A=} DNA 55 o 53
w} chud 2l e] dbd o] & gepsbd Table 43 3}

2d0il2) 27| UFE F lajof4] ras sl e] wHg
a4 aledn leg] WEHE0] FHE Ay
tZFoll A= c-myc e ddg Ay 4+ AU
et o oalrp Aol x4 gbEabe] o) mhale
T 4 gl

Al #Helrb gleled 3o F 1edlel4 ras shed=
of dh¥uld PAasiglon gy Mepal 7} HelE
4 2ol & loilol A& ras sl e gl dHE o E
loflell = c-myc sk 2 2] wha] & Jeb gl

| &
Foke] bl ol & A £ 22 FAak2lH el 2 epi-

genetic factor)sl 3 2k# <l 2 {genetic factor)«l
ol sbe] elgiAof] B4 W AlFatie] Zalo g
glof o] Fef A", K, FrAAH FAAle| gloiMe
AL o] EaE o] M EL] 5k} F4o] 2
A a8y oH4g = F3=Hproto-oncogene)?}
retroviral transduction{viral oncogenejo|v A%
JeoflH glojpe Eadio]eol 2all4] o] Reolx]l AL
A A Ay g oigl dTrh S dleldio
ol ShdrHal d-fol slold AHFEI wiogdrF
o] Fu A#dde] =eo] stev, Ao gl
Fope] Wz He| i HTE HE He el
Fokell o oA dvet galH gl A
8 #g4ss TRy HAd Foavie], A4, Ag Fe
Aafed o] =q grrAA} A e WE 2 4
ol shhAa DNA2 S5 el fa)h 4hd g
F7bell 2% gkl Ao akd Forlel] g sle] epyiel
2 a3 fdE3ds] dfFalE odfalez DNA
4o 4+ southern blot analysis® A&l sled DNA
FE 25 Hejs! F552] DNAS ] gl fB3s
A =dtHa, mENAFTEE A& o Fofx]z] ¢helA
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steld] H52 o &9 wedzaslely 4L 53
chef 3 gk e Foba-5-F S

o g alo] HaAwl o] EaAEdy A EZe AR
At & = dld Yo Eel= AzrE 2 F
Aol e fle Aoz g g rasH WA AE
A el MLl HAEE N-ras shide] 3Ee
2 HE5 e x0W o] F rag whel A o] wHo| Ful
v, HE M s} Bhagght FellH ghdlEe] FEE,
AfFA o HolfFell wel chokdletn sheid el
g atub Al a] f-d ald FlHe] el M rasAH FAHAE
HaEgele]| 20F He] TR o] FopimE
¥ ool fHA HMdof glejs= c-Ha-ras ¥+
A DNA2] 4 Fodde] 5o FAHA jujdL H
s 4+ gleda oo #aae) Fhrdd 106 F 4ol
gleld DNAFFH& T3Y + il rasthd 3
e o odr) gBEle ot ghabdekd el
2oty gy B FAEE Yeple 4£7E B
ol o] ol F'"el Al ot A E Jehic)
o] w M gl Pxade ezl fabEe glelH
ras chde] dhie] He|rl ¢l HYFu ol FolE
of qlelz Spgev 3 oy o] F=A Ao
7t gl AdA sighEelols] dlad4E wx g
=3

AEde FASHY AT Eda @iy Q45
23+ A & whEo] W c-mycdrHAE #
shell sleld = R ge] Fo1E F5e FE 2
g4 otFoln] E& EhN Fa WA A U
o]4] o c-myc T E 2] wEHe] fgte] o FF HA
3t Q458 A8 2H T4 Ninomiva
Fhe Fadec £ dyAded e comye g A
o] dhalfe ras thde] dEs) v|maped £ oo 2 F
e AtF ol ol sl FA g2 Al Fo
A B 4 e =27 YgFelHe 4 + ol
o4 Ninomivas'*e 7o} F+h H& Jepad
t}, 2ejn N-myc -F#2R] @5 Aol 2T
b upupols] 2 FeflA  10w]~30w] o|4k8] akf-H =)
DNA® %% & + o' 93 N-myve 3
Ha DNAL S5 F48 stages) 22Hd 7
spe] Aol el F2] ok ol FE ebdle A
o] gicti stelent fokaaAe] gk B odgelae=
c-myc A2 DNAg &2 33§ 4 glely
za|ats fYrbe) fald s 28 5 gladch

A E F Golold ras W c-mye gh R e
e AE + ot B E T/ oo
FA Ay ol wOH g BAY - gl 3 bR A
ael DNA, RNA % chef o] g o7 ol o
2l gtev o F ity 43 e g o
T gleich £ Habes oo ie] o Feld 5 oo
FHAE dedsted DNA 3 shill 3 5Fel it HE
b ke =i -3 A g HE 4

gabg et 2)2)7h glgloh

2 Aol glolH ras WH2 DNAS FE3 o
ab# 2l ghld ahEo] gle|Me] SE= Eadaldy,
Ha-ras gk 22 W&} comye whel 28] abaof 9
o]l el 2|3 comyc YA DNAS 3%
+ A 4 glgs A 52 oolF A g43
7} FobbAgapAe] o] oA Feke] Ew o]
chalof A o=z Fe| @43 oo rasyt myc
shii-#l zhe] A4gEedwlo] &2 Falzl &Fube] whab
e AdlazAe] ofd 2 ol ole{gh Hade] o
ofubrt s dledx aziule 2 Fokubde] o] Fojx 4
gk oked qle ApAE A Fo o= §
ol Al A elAle] 2leld o]F rasvt myc ¥
ol A7 4o ode] FTHo obfHal 248k e
PHeoz Pris]e] 2§} HUAE FH o gl vlF
ANzTe] g4 i 2lstd Yol ofodd 454
ol uk-g-5o| kg v]d &+ Qdcfn Als s

=8 Weinberg!"'?} F#=l8] 75§ £4¢eR
A shirA Al AlfEel 243HE fFrEld xR
AEA 7= Foko A FH 2] EAF A akg ol gl
Al Foke] HAZHE whE o glelA we dTE
o] gle ok F5F, fubsh ek o WY F
ofl 4 REB1F%] A fH=pof] ol g o747} s~ 4
3, #HZele phdFet oA fFAale] dgk of g
7t AlAm AAANEF, ke, B M€Y o EAF
oA gl Sl

Fopubdl ) Aalle] glojMdg] FH A e ok
A=Al A4 sle} FokHAFH e Alead W F3
Aba]l =alo] ofgl dals] F& FAdds] THAe
2 5 A5EEg] Habe Az Jelgon
Alagch #Hebirdel ofgh A=Al wisle] 23 7
Hol| gk -7t e 2 o|Folaln glod o)
Azpo] 53 Fokyalelaled g dF= Ay o] Fo
=z 4 glel, HAe E ¢dFE F9e southern
blot analysis® o &4§ DNA % 4 g &5
o} obfrA =l chal 2 whdlof of g W 22 gaha] G
4+ 7lEgEbE e #Hal mRNA Fdsde 7Han
polymerase chain reaction® ol &3 +48% b5
H=h Wepe}l phd FoFAlFA Al 4 =sa 2l
ubeks]  StapdEutE F|gE Ed2dlsl DNA,
mRNA % sk de] o2 Fazjgl o7 #ste
ohuel elalv] FodEe] FobdAdrAE deled =
+5 o YolrbH e o AR W & Fe] gelHE F
&7 7|5 # Aoz g,

o &
Fl el 2l b3 DNAS % 5 Hefd +

Fob oHgAA sl gele] ZobRiel HE BAg
Eato flebgael wabe Zlde dFehs] 9
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204 2] ft=aE d4be® Ha-rassh c-mycee of
#led southern blot analysis® avidin-biotin com-
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