Specific Detection of c-erbB-2 mRNA Expression
in Endoscopic Biopsy Specimen of Gastric
Cancers by the Polymerase Chain Reaction
Following Reverse Transcription
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RT3 T OB DNA RS8R TS % F 7 B350
AR BRI 81T B c-erbB-2 mRNA D4 Bk H

SRAZELDNBILE BT (EF  THREHE)
- = %

WEBERIG (reverse transcription, RT) 3 X U528 DNA 3BT (polymerase chain reaction, PCR) % F\ 7z
mRNA OHEMBH FEC & b BBIC BT 5 cerbB-2 mRNA OEBRE AR, BB BT 5FROFHRT L LTORRNY
Bt Uiz, b b ARIGHHES MM (human embryonic lung fibroblast, HEL), & F BiE##EMR MKN-7, &  BEG#E, © b
B URE/R2401, NBENERER240 X b4 RNA 2 L, AMV ¥EERERET v F 2 VAT 54 <— ERB-3 #H\-
T c-erbB-2 mRNA 1233 % cDNA (c-erbB-2 cDNA) # & B L7c. cerbB-2 ¢cDNA %, PCR 774 =— ERB-2 LU
ERB-3 %\ 7= PCR BEic & » THIEH YV v 7 r v MERCTHENIT L (RT-PCR #). To#EE, HEL it T3 12ng,
MKN-7 fifaTix 100pg D4 RNA L b cerbB-2 mRNA OBRHEMRTEETH -7, MKN-7T #if2D c-erbB-2 mRNA DHEFE
13, HEL MBS L7266 TH » 7. 24F0 BB UIRERIC BT, BBUEEBIZLL 2 5L ED c-erbB-2 mRNA DFEHH
FDLNIEFIL BB, ThHOEATRINTh L REEBREIC L 5T cerbB-2 2 v 7 ORGHEFHER S hic. i
247D BIEFESI D ABEMEBERBIZ BT 5 c-erbB-2 mRNA ERE EHEROBRRESWHTE X B LLZ S, cerbB-2
mRNA REERNSVEFITIZY v ASER B bhBEEND -7, UL H RT-PCR k% Al 5 mRNA OEREEHL
i, BUBRHEBE: EEEYHE LT . KX, PEOBEO ARENERMEICBA TR TS b NN BB ETE v 2H
THERDEHERILTETHD LEXI.

Key words c-erbB-2 mRNA expression, polymerase chain reaction, reverse transcription,
gastric cancer, endoscopic biopsy

MED BRI AT HHBOELITDITF LLFETRIZE AR
PLTHAY., FDOEME LTI, BHiioRL, ARFERS X
ULEBEOESENE 2 bh 5. BB RIL, §Eel
D#0—-35% % 5D, VBLAED SEELEFERREBELND LK
oT&RY™, BHMEEOY vAREBRIZII-13%TH
Do, KAEDREFN, FHE D RTIRCHEENERICL » T
LRBAETHA. L LEBDOLZA, ATOEGZET
R, BOBEBEORHIIRTEETS H, SRR EKY v
REOFE R - - FUBRMAEERRN & L TfTlebh T
2. AbBROFRYEETARTTH S Y Vi~ DOH/
EBROEEY FHTAZ LI L, FEFNCIE Clc Bk L
DBRMVTREEL 705 . MEBRBC BT AE <« DBEETEE LIE
DEMEOCBEGENEE IR TV, KPR, BROERE
PHRETHHREEFE LT cerbB2 BETIWER L, #EER
& (reverse transcription, RT) ¥ X &R Hy DNA B8 K It
(polymerase chain reaction, PCR) #k % JGF L7 E D NEERN
EBRRRIC BT B c-erbB-2 BIETFRERORHERHRL, T0
RN LB L.

HEEGLUHE
1. B3
AP Tize P BiEEEMEE LT MKN-T (BBER K%

FES 12 15B 5, PR 64 1 A19AZE

FOREERERARFNELE L VEE), BIUCEEEEMR
L LTe b BIRITALH EAM A (human embryonic lung
fibroblast, HEL) (&R RESABIRAT Y 4 L AHHAFEZ B+
L h#s) w AV, RO 10% (V/V) EEEY
R MiE (fetal calf serum, FCS) (GIBCO, Grand Island, NY,
USA) & 03mg/ml 742 3 v (BASE, #5) ¥4
RPMI-1640 $# (=7 =, KBK) 2L, 5% CO®E, 37CD
ST TR L. MEUERIC, 0.02% + V 7' v (GIFCO,
Detroit, Mich., USA)-0.2% =+ L v 27 § VIUEFEE—> F V¥
4 (ethylenediaminetetraacetic acid, EDTA) # &1 0.15M V v
ERiE 4 E & a (phosphate-buffered saline, PBS) # T
Wil glEE L, X5 0.15M PBS T 2EEL, Bohic
MR % 1,000rpm 105 fEO L CHIfR 2 BEEL , 2
RNA ##iH L7, AR E LTI19904 4 B 2519934 4 A
¥ TR ERKEEZDMBREHE AR TERE T S hic
BB REGI2AG DORE S L U9914E A B X D 19934 4 A& T
&R KR 2T BRES AR T LB LEARESERE
DREFTE M- BIREF4B L DB OB ROARENERE
WA vy, RT-PCR 12k » c-erbB-2 mRNA ORBLEF L
7o, BROCREURERSEFERACTT, 1EFIBNN 3 -4
BAOBAY R L. BETFREOLBNSE L LT, MR
A v o, £ TORBRITRRERICKEER T AV CEERE

Abbreviations: AGPC, acid guanidinium thiocyanate-phenol-chloroform ; dATP, deoxyadenosine

5-triphosphate; dCTP, deoxycytidine 5-triphosphate ;

dGTP, deoxyguanosine 5-triphosphate; dTTP,

deoxythymidine 5-triphosphate; EDTA, ethylenediaminetetraacetic acid; EGFR, epidermal . growth factor
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B, FHATAET-80CKTHEMERE L. IREEO—H
I210% BB A=Y VECTEEL, BEREVH -
TREBERGENBI R OEARFR L. ERELERNRER
FEORT I hic24fiy, Biz&RAREZNHBREE /8
KTEREET L, FOBRFREENERCOWTUZRBRE
WM U TR R LR 2R L.

I. £ RNA O#iH

RNA oIz, 7 7=CvB: 7=/ =27 B RE/LA
(acid guanidinium thiocyanate-phenol-chloroform, AGPC) &%
FLCTHT » 722, GRS L7, » A2 AV TR, dml O
F7 =P vF+ T F— b (guanidine thiocyanate, GTC) B
[4M GTC (FXt#fisET¥, AR), 26mM 7 =VEF ) ¥ 4,
05% N-SwafiyilavvBrryva, O.IM2-2rr 7
Feg =] hCHRRE L. oM, 4ml © GTC
BRI TR SR, BB LRk 4004 © 2M EE
B b)Y ARERR (pH40) 2Nz B L. 51K 4ml [23:)
F7 =/ —Aw M B Lz, 800l 07 mekradking,
B ke 155 FIRE Lz, K% 41C, 7,000rpm, 204 &
OLliz. KB dml D4 v 7 ety —Akinz, —20CIC 1
RSBk Lic4 4°C, 7,000rpm DT C205MiE0 L, RNA %
RS, B5hic RNA 13 5004 OGTC BRICERL
. TLREBEOA VY Te s —Akinx, —20CK 1 R
B L7z 4°C, 7,000rpm T4 HEO L, RNA ¥ BEREZ
7z. RNA 1%, 80% D =% 7 —A tml TH o 7ch, WEKRFEK
WHMR L. & RNA © 260nm 317 % ® X E (optical
density, OD) ##lsE L, 10D % 40pg/ml & LT RNA BE%*
HELR.

0. 754 v—&&070—7TRA VIRV LAF ROVER

183 EHER D e b c-erbB-2 EET cDNA ZERINTIEET 5
PCR 734 =—& LT ERB-2 (3424-3443): 5-GATGTATT-
TGATGGTGACCT-3 & ERB-3 (3587-3606): 5-ATCTGG-
CTGGTTCACATATT-3, I U7 e—~7H4+ V) 2271+
F F& LT ERB-11 (3488-3517): 5-ACCCCAGCCCTCTACA-
GCGGTACAGTGAGG-3' % & L c-erbB-2 i#{5T cDNA DI
HEF L 0BEE L. FRBEREROL + -7 7 F VBEF
cDNA » % RMHET S PCR 7514/ =—-L L TR
B-ACT-4 (2233-2252): 5-ATCACCATTGGCAATGAGCG-3
& B-ACT-5(2406-2425): 5-TTGAAGGTAGTTTCGTGGAT-
3, BrovSe—JHAYV IR VAF FE LT BACT-6
(2265-2284): 5-“TGAGGCACTCTTCCAGCCTT-3 %t + 87
7+ VREFRIN LVBELL. 77317 —-BLOTw -7
BAVIR21L4+5 Fix, DNA &RERE PCR £ 1 b
(Applied Biosystems, CA, USA) it X h A L. T r—7
DNA 13pmol i L [r#P] ATP 50xCi (Amersham,
Greenwhich, CT, USA), £V X7 Lt F F*r— £ EHEK
[50mM Tris-HCI (pHT7.6), 10mM #{t~ 7% > v 4, 5SmM 2
FrrA b=, 0.lmM AL 3 2 v E LT 0.lmM EDTA
(pH8.0)], 10BAfs T4 7 —+ (EEHE, HH) B L OCHEERY
KEMir£E 20u & L, 3TCIBNTLASHEIGEE 5 K
EE Ui, ~M 7YV 41 E—v g VICAW.

=S

V. #&EF RT) R

£ RNA X, 1 —A*F RNA Z2RHVWCEEFRLLE. &
RNA v 74 %95C 5 pimMBLAEKPCTREL,
mRNA OEKELELE L. &5k PCR RIGZHEK [10mM
Tris-HCI (pH8.3), 50mM #{k#» ¥V v 4, 1.5mM k=7 % v
A, 0.01% €3 % v (Sigma, ST. Louis, MO, USA), 0.05% £
VEdFvzFLy 200 VAR VE S L—F (FX,
R, S+ VAR vAF FEARK [FAFv 75/ vV
=1 v (deoxyadenosine 5'-triphosphate, dATP), 4% v 5
7 2 v v =19 vE (deoxyguanosine 5-triphosphate, dGTP), ¥
FF v F V=Y v (deoxycytidine 5-triphosphate,
dCTP), ¥4 v %+ 1 ¥ v =1 vi## (deoxythymidine 5-
triphosphate, dTTP) % 125uM], 5mM 5% b V1 b —,
RNA 4B £ 0 &= B F (Ribonuclease inhibitor, RNasin)
(Promega Biotec, Madison, W1, USA) 4 Bfr, = v + U BH#iZF
BREY AN ABRYEEEF (avian myeloblastosis virus
reverse transcriptase) 1 B{Z, 50pmol D7 v F 2 VA F T4
~—T#%% ERB-3 #7213 B-ACT-5 &Nz, MEEAKC XD
28 20l g L., SR TI0SMKEL mRNAK 7 v+
VAT STA T —RESGERLEDODL, L2CIRBWTE0SERIE
24, cDNA ZHE L.

V. PCR ERE

WEERIGIC L hBSbhic cDNA BEZHBCI BT 55
RImBE L YEFERERE IR, TS VKRR IV
# % ¥ (dATP, dGTP, dCTP, dTTP) % 225pmol, £/ AR X
7 vF VAT T4 7—% 50pmol, Tag DNA HY 25—+
2.58 {7 (Perkin-Elmer Cetus, Norwalk, CT, USA) # & »
80ul @ PCR RICEE W LI, && 100p R Lz, Bk
DRI & 5 RIGHEOERZD <o, BURKIK 504 O 3 4
S A% A (Sigma) FEE L1z, RIGIKIE DNA —<l4 A
7 5 — (Perkin-Elmer Cetus) # R L, &M 404C, 1 &
B, 7=—V v %48C, 24/, DNA O#HE272C, 15H
EL, TRE 1A 2AELT, 2591 2B DELR. JIG
BTH, 7eapkis 150ul MziEeE> L, EBO PCR KR
INBB AR L.

VI. #8iE DNA B OB

BIEH% D DNA %W 104 @ 3M Eeles b U v & (pH5.2)
FIV300u o=/ &Nk, —80C, 304HMBEEL X
#, 4°C, 15,000rpm = C2040 &0 L, DNA 2l i,
DNA 1%, 80% =% / — v 300ul W2 T8l Lok, MEREL,
SPAMEE 0.06% 7 rA T2/ —7A—, 0.06%F> LYV
VT —ABLUB. TV e -k ATy U A-EDTA
(TE) $267%) 9l WM Liz. £3eHE 05ug/ml =52 v 67
<4 Py SUkBEEE 0mM + VA, 20mM B>+ Y
v 4, 1mM EDTA, pH7.2) s, EEE 100V &8\ T2.5%7
He—AF LV TESEKEET -7, KBBEDOF M, KRR
HTCEAREY T >, ¥ vE? KELTEER T
o, B, BB THEOS VET VA ) B (0.5M KER{EF
FY YA, 15M L Y v L) RTC300MEIRE 5 LDNA &
X rctl, R M EIkr + Y v s, 05M Tris-HCL

receptor ; GTC, guanidine thiocyanate; HEL, human embryonic lung fibroblast ; OD, optical density; PBS,
phosphate-buffered saline ; PCR, polymerase chain reaction; RT, reverse transcription; SDS, sodium dodecyl
sulfate ; SSC, saline-sodium citrate ; TBS, tris-buffered saline



BIEIC 315 cerbB-2 mRNA S5 0 BayM 199

JHT.2) hCISH MR L 5 Lic. HRI(FY 2 Ek 0 Uik,
DNA i 20x&H + 7 = viEg+ bV v 4 (saline-sodium
citrate, SSC) (3M #{b>+ YV ¥ A, 03M 7 = VBT Y Y
L) REWTHA B VA v v v 7 4 & — (Hybond-N,
Amersham) KIEE L. BEORT Litrfrvav 7Ly
7 MR =100 SR EBH LT, DNA 27 4 L2 -1
Brlic. 74483 A7) XA ¥— v 3 ViREE (6
% SSC, Denhardt’s %™ (0.1% £y E=1r) Fv, 0.1%7V
vmE7TAT v, 0.1%7 4 = —400), 10% FBFFA 1+ 5
v, 0.1% FF LB Y v 4 (sodium dodecyl sulfate,
SDS), #® XUt 0.lmg/ml ¥ # ¥ DNA] &, EEKECL
CIBEOT LA T Y EA ¥ - g vEfiot. 0%,
0.05% (V/V)*P E# 7' o — 7%k, 168D A Ty EA
Em g VETaT., TN LTV ELE—-V a VEBIUANT
Y XA E— 3 vik, 77 —7 ERB-11 & LTIXE5C, 7
r—7 B-ACT-6 I LTIZ48CTITnlc. N4 7V &AM E—
oo VDT 4L £ —3 2XSSC 3 L T8 0.1% SDS & LEK
the, 154 2 @EOKESE YT, 5&HEE 0.1XSSC BIV
0.1% SDS % &LEET T L REOERELT - 7. HHOERE
12, 7r—7 ERB-11 &R LTIE55C, 7 m»—7 B-ACT6 I
# LTI C T o, BHHEXH 7 4 v~ (Kodak, New
York, USA) #F\T—80CIKT 4 — 5 BRORBXZRTT - 2.
PCR #iE DNA Wi A iR & L7 e — 7O BEHER &, <
AALA—CTFIAYF— (BL7 4 s, EROKIOEIEL
7=,

VI. c-erbB-2 2 N7 ORERGERA

c-erbB-2 & VR J KT HRBEBRER A F VERA L
L7+ 7 €2 v (labelled streptoavidin-biotin, LSAB) 12T
fFTote, wA=) VEEL2AFO B BIRERIL, 774
VAL, Apm BB T 7 4 VAR L. 1 %68 LK
FERMNEK 2 £ 7 — M T RLESE, 10EHFROEE ¥+
M0 ERIG X, wIc—gkbithkE LT20EHFRD ¢
erbB2 2 v 2T ARY 7 r — F A H & (Triton
Bioscience Inc., Alameda, CA, USA) % 4 C, 245 BRI &%
o, ) R EEREK (Tris-buffered saline, TBS) iz T104>
B3R Uiz, “HIEE LT EFF VLY FRY ¥ G
(DAKO corporation, Carpinteria, CA, USA) #1005 &R L T
0SMEIG &R, TBS 1w T104-M 3 ke, 100FHRD
_uFFvH—-EEBALLS T D (DAKO corpora-
tion) %304 MG &, TBS & T104H 3 @Lekesk, 1%
WE{LAFEI.03% 7 ¢ 7 <V F ¥ v (diamincbenzidine,
DAB) T20— 304 HIFEBRE LT~ 7o, KEH0.3% 2~ F1 7
U—vE LHA L, MeBOc SRR/ et 2T Sl x B
LHE L. BIEFD cerbB-2 & vty BRBE X EBEMAT,
B+, B—w ot LioRL.

VL. #EEtEeavskst

c-erbB-2 mRNA REE L EHRFRE R & 0RBEOREIT,
ACT7 = v#ERE (Spearman test) Ly, EHRE 5 YRME
BRI, 10%RMrERD & L.

B i

[. & MEBERICHEFDS cerbB-2 LV R-THIFL
mRNA O3
b BEREAN MKN-T SEEREEMR HEL ki3

c-erbB-2 B XV -7 7%~ mRNA ORBXHFETHDIEL,

£l E% RNA OBRERFRFIZERL, RT-PCR 2 HifTL
o, THR—AFV ETERKBHE, & PCR Efr =527
L7 BT PHREECI VBT LEKER, ERB2 54T
ERB-3 D754 = —7 TiL c-erbB-2 mRNA HiRD 183 &
sEDHIE DNA MiA Al 2 h, B-ACT-4 B LU B-ACT-5 ©
TS5 4 = =T TlL -7 7 F ~ mRNA fi3k D8 Fx 0 HiE
DNA M2 ek (M1). 7= —7 (ERB-11 i
B-ACT-6) #HVEH¥v7ay b Al TV EAE—v 3 VEE
X b, HiE DNA B otz 1T-72. £ORER HEL B X
O MKN-7 & & ic88 RNA BBl L7z cerbB-2 7212
B-7 7 v mRNA fE¥#IE DNA Wi siE—~ v V&L TH
Hant., —HEB RNA OFFICH A — A+ RNA 225
'3 PCR MIBEES IR &hich ol ¥ RBRCRIGEF I
WEEER Y HRNET HEL 3 XU MKN-7T ©4 RNA @t
LT RT-PCR # 4T Lic & Z A3EIE DNA M3l 2,

& 10%6%6°16%0"1 g

IMKN-7

- 1838p°

Yeast
RT (=) i

33787978 (g

HEL

- 183bp

MKN-7

QBbP_,

RT o0 o
(-1101616'10 1 yg

HEL
98b;=~

79

Fig. 1. Southern analysis of c-erbB-2 (A), and B-actin (B)
mRNA reverse transcription-polymerase chain reaction
(RT-PCR) products from serial dilutions of human
embryonic lung fibroblasts (HEL) and MKN-7 total RNA.
In Fig. 1 A and B, the left figures show the photographs
of agarose gel after electrophoresis of each RT-PCR
product and the right figures are the results of the
Southern analysis.  RT (—) indicates that the sample was
subjected to RT-PCR without reverse transcriptase. The
¢ %174 DNA digested with Hincll as DNA size marker
was run on the same gel; the numbers from 79 to 1057
(bp, base pair) indicates the size of each DNA fragment.
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Fig. 2. Plot of radioactivity of PCR products from HEL (Q) and MKN-7 (@) using the intensity of the hybridization signals in
Fig. 1. The radioactivities of the PCR products shown in Fig.1 were analyzed using a Fujix Bioimage analyzer and described

in arbitrary units (AU) per mm?® The radioactivity was plotted against the concentration of total RNA as template. A shows
the expression level of the c-erbB-2 and B shows that of B-actin gene.
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I SR s e |
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100
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Fig.3. Detection of c-erbB-2 mRNA expression by the RT-PCR method from gastric cancer tissue. A, Total RNA from
surgically resected gastric cancer tissue and mature placenta was diluted ranging from 57 to 1 ug in yeast total RNA. Each
sample was transcribed and amplified by 25 cycles of PCR, then the amplified ¢cDNA was hybridized to the probe ERB-11. RT
(—) indicates that the sample was subjected to RT-PCR without reverse trancriptase. Abbreviation: bp, base pairs. B, The
radioactivities of the PCR products shown in A were analyzed using a Fujix Bioimage analyzer and described in arbitrary units
(AY) per mm>  The -radioactivity was plotted against the concentration of total RNA as .template. O, placenta; @, case
M.S.); B, case (A.H); A, case (EE.); [J, case'(SN.); A, case (D.T.); , case (0O.K))..
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A THHE S hic DNA BTz RNA BBHBA LY 4
DNA X hiiEZhicdb D TI/e{ mRNA X hHEE Shic
¢DNA IZHXT5 Z L MR EN1c. cerbB-2 mRNA O
12, HEL T3 37'ug (12ng), MKN-7 Ti3# 107'4g (100pg)
D4 RNA L hAETH -, B 3hic PCR EYEIIEH
& L7 r—7 DNA OBSEESERRIET 2 Z LI L hER
Liz. Ay 77 ofEcgEil s Licg RNA B, Rt
Hxhic PCR EMER 7y b T5LHEEIERERE T
h, EMOEEIZ HEL & MKN-7T i\ CR U TH b RED
ELEEEMATR I AL, ZhIZ X h MKN-T 1% HEL b~
72650 c-erbB-2 mRNA #EEFER L T2 Z LHHER Zh
- —HREFREOATERL L B-7 7 F v OREBRERKE
RIDLhithr -7 (K2).

1. BEBEHEBICHST D c-erbB-2 mRNA HIR D

RT-PCR |C L 3847

1. BEIBRERTEITDHE

ERENTIEH T BIBEFI24F O BiEERE I e + B
Baf & hHhtH L7c4 RNA 2EMEFHRL RT-PCR %17\, c-
erbB-2 BIX U B-7 7+ mRNA OREBEHEFH L (K3). §
FEAR24F & FI B\ T c-erbB-2 mRNA 12 H 3K+ % #iF
DNA Wi o\ S hic. BH T h PCR EMEYEREREA L
7 e—7 DNA OBSHEMHIZ L D HIE L, FEMORBEE
TS5 cerbB2 8LV B-7 275~ mRNA REEX L
fo. BEPNZRIT D c-erbB-2 mRNA ORBEY -7 7 F v
mRNA RBEETHE LR, 2460 4 #1 (16.7%) 12 c-
erbB-2 mRNA BRFRAEREHz. Fhb 4 FlD cerbB-2

mRNA R BEBIT T & 21756, 2.25(%, 14. 155
U2 MBI Th -7z (E). <57 4 vEEBEROREM
BB L D cerbB2 2 v 2 REEYANTKER T, o
erbB-2 % v o) 7 FEWIT2440 3 B (12.5%) BB I hi. o
erbB-2 2 VR BREABDI I FE 1, 2B XU IEM) X

4 *
'06 p
-
cZ 3- o
it
2 i
o o
24 2
50 o 8
E’ ° 1 o
o
. o)
0 il 8
Negative Positive
(n=16) (n=8)

Lymph node metastasis

Fig.4. Comparison of lymph node metastasis and c-erbB-2
mRNA expression examined from endoscopic biopsy
specimen. The relative amount of c-erbB-2 mRNA were
analyzed by the RT-PCR method and standardized by that
of B-actin as an internal control. *p<0.1 by Spearman
test.

Table 1. Comparison of c-erbB-2 gene expression between the reverse transcription-polymerase chain
reaction (RT-PCR) assay and the immunochistochemical assay

Relative amount ratio
of PCR products®

Relative amount of
c-erbB-2 mRNAY

c-erbB-2 protein
immunoreactivity

Case

number c-erbB-2 B-actin
1 (D.T.) 97.1 4.26
2 18.1 1.29
3 1.62 0.72
4 3.09 1.76
5 (0.K) 1.62 1.90
6 1.27 2.06
7 0.52 1.00
8 2.24 5.00
9 0.15 0.61
10 3.08 13.1
11 (S.N.) 0.67 4.26
12 2.06 13.1
13 (EF) 1.00 6.90
14 2.06 18.1
15 1.00 10.3
16 3.08 13.1
17 1.00 13.1
18 1.00 13.1
19 0.11 3.08
20 0.56 18.1
21 (M.S)) 0.24 6.89
22 0.02 1.00
23 0.02 1.00
24 (A.H.) 0.45 25.0

2 +
1

|+

.8
1
.25
75
.85 -
.62 -
.52 -
.45 -
.26 -
.24 -
.16 -
.15 -
.15 -
1 -
.10 -
.10 -
.08 -
.08 -
.04 -
.03 -
.03 -
.02 -
.02 -

OO DOOOOOOOCOOOMODOODOOODOOHNEN

—, no staining; =+, weak staining; -f, strong staining.

.02 -

“The relative amount ratio of PCR products in surgically resected samples to that in “placenta was
calculated with a curve in which .radioactivities of PCR products were plotted against™-total RNA' as

template, as presented in Figure 3B for c-erbB-2.

Y The relative amount of c-erbB-2 mRNA was standardised by that of B-actin as an internal control.



Whd RT-PCR BBiIc X h RE Rt L, 2L ED o
erbB-2 mRNA RE O AE BEINLEFTH 7. c
erbB-2 mRNA FEEA14. 155 L U028 TUE LT e 2 FEH
TiL, cerbB-2 & Vo8 7 OREMIZREEY, 2. 255 DREHITIX
FEHETHH, mRNA REBLHFERII-F L.

2. RESEMNERERCET »ER

ERBLERESERE DT S i BIEEA2AG O B ik
DRBEHEBRERC BT A cerbB-2 DER A RBRICKETFL
fr. BEMEGUFLBIICE T cerbB-2 mRNA O RBEHMNED
bhte. BEFW BT D c-erbB-2 mRNA DRBEES B-7 7 +
v mRNA ZBETRELLCHER, RBMBRECR LT EUE
D c-erbB-2 mRNA EROTCE R B D LI, 246+ 5 6l
(208%) Tho7. NEENERBERT BT S cerbB-2
mRNA BB FHETEOHKREAMRT R & it L
= (E2). REGD cerbB-2 mRNA EHE LV v AHEBD
HELOBEYBRE L, EELBERED ORI, -
7253, c-erbB-2 mRNA RHREOE VERATIE, V v HiERE L
PTWEArED bhts (K4).

z 7

c-erbB-2 BETIX, v-erbB BETP, LEEERFZES
(epidermal growth factor receptor, EGFR) &= F & & T
feFarv v ) VELBEEREIIZ I OEEFELTAES A
FoIO0 cogrbB-2 BETFIL, HITHREGER (q21) BT
BN ZLEY, MIKIREY, B, KBEY i SR ERESH
RO A~De MECBWT cerbB-2 BEFOEBLAER L
fo. ¥low v AOFEE.MR NIHIT3 & cerbB-2 BEF%
HALTHERE X5 LWEGRE LU EEREOEE 5]

Table 2.
of gastric cancer

=

FHRZIIND Z LR IR, cerbB-2 BEFIX, BEET
LLTEBERD LI otc. BCHBTIZ, cerbB-2 B
FORBHRI0-30XCRDOI, EETHEAIFERRTS
BEINTWBYE c-erbB-2 BIn FHEIBHITIX, c-erbB-2 2 v
N7 OBEFFRBEIARD LN DY, Berger Hi3, B KT 2
c-erbB-2 # v 7 REOFREEBLPEWL L 58E T c-erbB-2
27BN, BREREEIEL, Vv HiBB R, T
BRBTHALHBEL TV AY, —HEBICE\T cerbB-2 3§
EFOHBIEIL, 5.4—-T.8REDLN TN B, %7z c-erbB-
2 AVRAZIERLTRY 7 v —FAfitEy B R s
5T Yonemura 52X, c-erbB-2 & vt 7 BHFIZ2604]F
3161 (11.8%) THH, TOXEMIL, BREOBERE, ) v
FERE, )V v HEBERRLAEL, cerbB-2 2 v s
HEFIIBREAICE LERCTFRTARTHH L LTS, HIE
BB TIT, cerbB-2 & vt 7 BMEHI32205174:2261 (10%) T
Y, c-erbB-2 2 v BHFNIEEIC L, U v HiER
RPWIEEERTH-ELTHE". YULEOEEI Y EEK
B3 c-erbB-2 BEFORBEMIEBOBKE, HIZ) v F
EBPFUTAEFELTERBEATV- B, cerbB-2 2 vty
12, 9FE 185kDa D Frv v+ —EiEWEE T 525 ER
RURITTHD, cerbB2 22D ) Hv FELTL, OF
B#H 44kDa DL v R 7 LT ARELRENTH A, Peles
5%, Holmes H® 3 Z vk ThEFh neu differentiation factor
(NDF), Heregulin (HRG) £ && Lich, A—DOHETHHEH
HB L7z, c-erbB-2 2 vt 2 i 3RBVE LEMEE O W
BEEMETIE, BENTTEL TV A DEBARRICRT AENE
LTOIGALHIEE NS, HE cerbB-2 2 v 7 IZRTHE/
7 v = F AR ROCRERRERARA LR T AT, &

Summary of the clinicopathological findings and the c-erbB-2 mRNA expression examined from endoscopic biopsy specimen in 24 cases

Clinicopathological findings®

Case Relative amount of Histology Depth of Lymph node Hepatic Peritoneal

number Age Sex c-erbB-2 mRNAY subtype invasion metastasis metastasis metastasis Stage
1 52 M 3.09 por ss nd(+) H3(+) P1(+) Nb
2 58 M 2.23 por sm n0(—) HO(—) PO(—) la
3 65 M 1.62 por ss nd(+) H3(+) P1(+) Nb
4 47 F 1.38 sig sm n0(—) HO(—) PO(—) la
5 61 M 1.28 tub pm nl(+) HO(—) PO(—) il
6 48 M 0.93 tub m n0(—) HO(—) PO(—) la
7 49 M 0.85 por ss nl{(+) HO(~) PO(—) 1
8 73 F 0.85 por sm nl{(+) HO(—) PO(—) b
9 67 M 0.57 tub sm n0(—) HO(—) PO(—) la
10 54 M 0.53 por se n0(—) HO(—) P2(+) Vb
11 80 P 0.32 tub sm n0(—) HO(—) PO(—) la
12 54 M 0.27 sig m n0(—) HO(—) PO(—) la
13 75 F 0.25 tub sm n0(—) HO(—) PO(—) Ia
14 73 F 0.20 tub m n0(—) HO(—) PO(—) la
15 57 M 0.20 tub m n0(—) HO(—) PO(—) la
16 56 F 0.18 tub si n4(+) HO(—) PO(—) Vb
17 58 M 0.17 por m n0(—) HO(—) PO(—) la
18 76 M 0.15 tub ss n0(—) HO(—) PO(-) Ib
19 59 M 0.14 por sm n0(—) HO(—) PO(—) la
20 7 F 0.05 por pm n0(—) HO(—) PO(—) I'b
21 67 F 0.05 tub si n4(+) HO(—) P1(+) Vb
22 63 M 0.03 sig m n0(—) HO(—) PO(—) la
23 43 F 0.03 por ss§ nl(+) HO(—) PO(-) I
24 68 M 0.02 por pm n0(—) HO(—) PO(~) Ib

M, male ; F, female; por, poorly differentiated adenocarcinoma ; tub, tubular adenocarcinoma; sig, signet ring cell adenocarcinoma; m, tunica

mucosa ;

sm, tela submucosa; pm, tunica muscularis propria; ss, tela subserosa; se, serosa exposed; si, serosa infiltrating; H, hepatic

metastasis ; P, peritoneal metastasis; n, lymph node; number (0-4), degree of metastasis; (+), positive metastasis; (—), negative metastasis.
9 The relative amount of ¢-erbB-2 mRNA in endoscopic biopsy specimen to that' in placenta was analyzed by the RT-PCR method and.

standardised by that of S-actin as an internal control.

¥ According to the General Rules for the Gastric Cancer Study by Japanese Research Sdciety for Gastric Cancer®.”
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AHDME LD c-erbB-2 BEFRBEORRIL, MOBKE D
% LORBEOBIRCERAL I DOELLID. LrLIhE
COBEKEICRT B cerbB-2 BEFIET 2 ®MER, 2 THR
EAEECTE D, FENC c-erbB-2 BE T ORBEMIC O TR
L&y, WIS B EARY R T 5% L LTRA
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DREEBRES ) —F T ey FEOMBE LTIRES
v, BEKED RNA JhBEEFREZRETH I HELLT
RNA OWEFI X 86kt cDNA % PCRIZL hIBEL T
i+ 5H5 RT-PCR &) BHFE I, 2ENLEETR
BOMETEE LTOFARNRIRLD. APRTI, &)
BORNRENERERBIZIIT S c-erbB-2 mRNA OHR %
RTPCR B2 X W ¥ LBE L. cerbB-2 Wiz F1i3,
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BEY VEREEAL L 0EE LA, v AR HEAE AR
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RT-PCR I & D BRIICHEBEERE YV v T ey b4 TV F
LA E—v g VER I ORI L, RT-PCR 0 E L w8 ICE
THEBOBRY T ok, AN S 7oRMcsE e Lics
RNA B, e X h#- PCR EEY Fr v VT3 L&
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& i
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Specific Detection of c-erbB-2 mRNA Expression in Endoscopic Biopsy Specimen of Gastric Cancers by the
Polymerase Chain Reaction Following Reverse Transcription Itasu Ninomiya, Department of Surgery (II), School
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Abstract

A highly sensitive and quantitative method using the polymerase chain reaction following reverse transcription (RT-
PCR) has been developed for detecting c-erbB-2 mRNA expression in gastric cancers. In this method, c-erbB-2 gene expres-
sion in human embryonic lung fibroblasts (HEL), a gastric cancer cell line (MKN-7), mature placenta, 24 surgically resected
gastric cancer tissues and 24 endoscopic biopsy tissues were examined. The c-erbB-2 gene expression could be detected at
the respective concentrations of 12 ng of total RNA for HEL and 100 pg of total RNA for MKN-7. The c-erbB-2 gene
expression of MKN-7 cells was at a much higher level (72.6-fold) than that of HEL. Four (16.7%) of 24 gastric cancers test-
ed showed overexpression of c-erbB-2 mRNA (1.75-22.8 fold to placenta), while c-erbB-2 oncoprotein expression was
found in only three cases by immunohistochemical assay. This technique may be useful in examining the expression of c-
erbB-2 gene in a small endoscopic biopsy specimen before surgery. The high expression level of c-erbB-2 mRNA examined
in endoscopic biopsy specimen was moderately correlated with lymph node metastasis at the time of the operation. Analysis
of the activated oncogenes using this RT-PCR assay may be a good approach to elucidate the basic role of oncogenes in
malignant transformation.




