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Detection of CEA and NCA mRNA by I»n Situ Hybridization :
Investigation in Colonic Cancers and Adenomas
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(Chief : Prof. A.YACHI)

ABSTRACT In order to study the expression of carcinoembryonic antigen (CEA) and

nonspecific cross-reacting antigen (NCA) genes in colonic disorders, the expression of CEA and

NCA mRNA in colonic cancers, noncancerous colonic mucosa and colonic adenomas was investigated
by in situ hybridization. The results were compared with those of CEA gene products by the im-

munchistochemical method using anti-CEA monoclonal antibody. Furthermore, in some cases of
colonic cancers, the expression of CEA and NCA mRNA was investigated by Northern blot analysis.

The results are summarized as follows :

1.

It was possible to detect specific mRNA for CEA and NCA from human cultured cell lines by in
situ hybridization using probes from the 3’noncoding regions of CEA and NCA ¢DNA.

In 80% of colonic cancerous tissues, CEA mRNA was detected by in situ hybridization. The
distribution of CEA mRNA corresponded with the immunohistochemical staining pattern of the
CEA product. In noncancerous colonic mucosa, however, CEA mRNA was not detected by in
situ hybridization. ‘

The expression of NCA mRNA in colonic cancerous tissues detected by in sifu hybridization and
Northern blot analysis was stronger than that in noncancerous colonic mucosa. This suggests
that NCA mRNA may be a useful tumor marker in histological studies.

The expression of CEA and NCA mRNA in colonic adenomas detected by in situ hybridization
was stronger than that in noncancerous colonic mucosa. This suggests that colonic adenomas
have a higher potential for malignancy than noncancerous colonic mucosa. Hereafter, it is
important to compare the gene expression of CEA and NCA between cancer in adenoma and de
novo cancer. (Received December 18, 1989 and accepted January 10, 1990)
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Abbreviations
BGP-1 : biliary glycoprotein-1 MOPS : 3-(N-Morpholino) propanesulfonic acid
BSA : bovine serum albumin mRNA : messenger RNA
cDNA : complementary DNA PSpG : pregnancy-specific -glycoprotein
EDTA : ethylenediaminetetraacetic acid RNase : ribonuclease
kb . kilobase SSC . standard saline citrate
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Carcinoembryonic antigen (CEA) 13, 19654
Gold and Freedman® i & b KEBEREB L v BEIHh
TS FEHISH, W @Eo7 I BRI, HF
B 0% HEEmo A ED A EEONE T, AR
REE~— 7 —0—2k LTHEERBICFIB IR T 5.,

REDEEFI¥oREIC LD, CEAIRDV TR
1987 4 Qikawa ef al? PEET 27 »—= v 7 ITRD)
L, 2561z CEA &30 @ PR M %7875 nonspecific
cross-reacting antigen (NCA)‘” oW T h,
Neumaier ef al? X b rrm—=v7Eh, Thth
_TFFO—REENREI LI, ZhbD cDNA %
BB FEYENTFEOICEICL Y, BETREAEY
RNA v _ATCEWT5 Z L AFREE ), CEA RV
NCA izowTiE, IHETECHEB L H RNA Z#hH
L, Northern blot kic & W T E T & L
LDk d mAECHABRCET 256, MHxo
MiEOBEGTREORBYEHMCBE TS & & R
TH5b. —7, Northern blot ¥ & BHEN LR EIL R
FTFEE LT, BHED mRNA PHEBYA EThET5
in situ hybridization 235 v, REw X i, A
HREE R Lo, Exoffildy ik 5EEF
REOREIRETTRETH .

KFE Tz, CEARUNCARERZhEREN
cDNA % ¥+ 5 v CiE LT3R 7 e — 7 % fFR
L, KEEEROSEETMAER G XBRE wkits
CEA X' NCA mRNA o\ % in situ hybridiza-
tion L AV TREL, EROBEEBENTFECL
BEWY SV TORE L RN L. —SoXBE
FEFIZ DT X 51 Northern blot =% W17 L,
mRNA OFREIRE O\ T i sity hybridization i
I DR & B L.

2 K5 %
2-1 dEEimRask R UERRRHEEEM
2-1-1 BEEimbakk

CEA EAMMlakk s LT, ABEMHR BM314 KT
BEMR MKN45, CEA JEEAMMiarke U<, T
W c-He-4 v iz, S b % 1094 Ba 7 1 i in
RPMI1640 £528% (GIBCO, USAY% AV, 37C, 5%
CO, MTvFa—g—HTHEELL.

2-1-2 FRERHEREMI}

SRR, MRS Ry <27+ 3 —) %
LIIARE TERIC X - TE ek 15 At S

= ALBREE AL

1Ll 13 41, EoLiReE 1 51, REE 16D, KBR
& 13 # (tubulo-villous adenoma 2 ffl, tubular
adenoma 11 ), XEBHERY — 724, XHIHE
£ E L COREOR I SRR E LT, B
LRV RIREE 2 B, BB ARV — 7 1 G0kt
33FHE BTz, E ARSI X TR BB
BTy, ERPCESL D IFEAE L5 em DL EEERCH
[ESR S AL, FEBEMELL LTl Thbo
£ BARNT, R 30 4 BAIC 4% paraformalde-
hyde &= X » BEE#, 30% sucrose d7ThHi KL e
L, OCT =2 v v v (Miles, USA) /@B,
—80CIERERT L. ThbDEERY~ 172 b—
A XD 5um OWEMR 2 EE L, hematoxylin -
eosin BB LTSN T5 & & diIc, HTic
W% in situ hybridization Bk & O MRS R R
L, e kBE R OSHEE I o—5T i, R
& LU THREE b (—BoF Motz 4t
10~15 & H), —80CIEMEHE A L, Northern
blot D7D total RNA oRHiic Huv- e,

2:2 ¢DNA 7O0—7

AR THWk 7 e —-7& L T, J.E
Shively f#+ (Research Institute of City of Hope,
Duarte, CA) X » g5 3 172 CEA cDNATH %
pCEA3® @ Rsal-EcoRI ¥ A 0.39 kb (LT CEA non-
coding), K O"NCA c¢cDNA T H» %5 NCA#2Y D
EcoRI-Hindlll ¥ /- 0.85 kb (LLF NCA noncoding)
AT, X 51T in situ hybridization ¥ D EBERH
iz B 7 » — 7D negative control & LT, 2A
WEEERREET v 7 X b #5 X v/ human
chorionic gonadotropin cDNA “T# % pchCG-beta #
679 o HindIII Wr K~ 0.6 kb, X O*human amyloid
beta-protein cDNA T & % pAZ-11'%'Y &> EcoRI B
F0.65kb 7.
2+3 In situ hybridization %

2:3:1 FO—7ZH

22 BNTCIRA T v =T, FUYXATTA v
B2 X h @B L. T b cDNA®—AKEEH &
L 7= # iz, DNA polymerase I ® large fragment
(TAKARA, Japamicd b €5 viEs#: dUTP(BRL,
USA) #EHYAFREIFEILL 5 1.

2+3+2 In situ hybridization %

In situ hybridization #(¥, Singer et al.'® DJEE
BBRE LT -7 Thobb 2012 T~ A
BRI URTALE & L, PBS T10 AR L 7
#, proteinase K (Boehringer, W. Germany) % f
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Vv, Lug/ml, 37C, 10~30 5 D&k b REAER
%247 - 7-. PBS %1%, 49 paraformaldehyde ¢
540, BEIEEIT, X bic PBS %%, Jensen
et al OFEETT0.01M EDTA, 0.01M
MgCl ¢ 30 pRETHZ Lk b, WRBETAHY
7 A7 7 Z—EEEEERELL. £0% 0.2 M Tris-
HCI(H7.5), 0.1 M glycine #%={&C 10 0 %,
X B 1z 50%deionized formamide, 2XSSCic X b
70°C, 10 SfEiEsg, x5k cDNA 7r— 7%
AT VEARER, ~ ATV FAE—2 3 VIi350%
deionized formamide, 2XSSC, 10% dextran sul-
phate (Pharmacia, Sweden), 0.2% BSA, 20 mM
vanadyl! ribonucleoside complex (BRL, USA) X b
I HRAW(T » — TRAREE 0.25 ug/m)PC 37T,
15 7L 20 B A v o N— F Uiz, Z0HBD> 77
A OBRHBIELIT DML {75 72, 50% formamide, 2X%
SSC 30 4, 50% formamide, 1xXSSC(30 %), 1X
SSC(30 70 X b ¥E%t%, 3% BSA T 37C, 304
A v Fax—tLk RETe -7 LOEH A5
ViIZ, AFUv 77w (Boehringer, W. Germany)
Qug/mD #=E, 1BMHORIGCL DiEAESR, X
BIAMV TP TESVIZEAFVLTA DY 7 4 A
7 v # —+ (Vector laboratories, USA) (1 U/m/)
FER, 1HKEORECI viEE e, ECRIGEE
ELTC, =btrI—F b5V ) ¥ A(Sigma, USA)
(0.33mg/mi), 5-7rE—4-7vu-3- AV FYLT %
A7 =— b (Sigma, USA) (0.17mg/ml) DEEHE
BERACTRBRIT . BEALI% A FAT) -V
(Sigma, USA) =X 4T,

2+4 Northern blot %

2+4+1 total RNA O

2:12 CHRLNCHEEABA R 2 REER P TREY
F 4 XL, Chirgwin ef al'® ©FEZHR
guanidinium thiocyanate ¥12 X b total RNA ##H
L.

2:4:2 FO—7niEsE

222 BTNz TF e —F% =v IS5 VAV—
va v E® R X b B L 7z, Specific activity I
5~8X 10 cpm/ug TH - 1z,

2+4+3 Northern blot %

Northern blot #: % Goldberg!”? OB EE L CfT -
7o FToob 2+4¢1 THIE L 7 total RNA 20 ug %,
Goldberg buffer (0.04M MOPS, 5mM sodium
citrate, 0.5mM EDTA), 16% formaldehyde % &
1r 1% agarose (Bio-Rad, USA) gel ¢, 30V, #8

In situ hybridization i &

BARBEROKBREOKRE 131

B ESKE 2T - %, KB, RNAZ=trxr
r— 2[E (Schleicher & Schuell BA85, W. Ger-
many)ic b 3 v A7 7 —L, SWTEY—F -y
ZPT 2042 TIFEL L 7 = — TR RARERE 0.4 X 10°
cpm/ml L7825 X 3%, =bFrere—x[ER 42T,
572V L 208 A vFa—bL, "M 7VEAE—
vavkiTok, RIZ=trtrrm—REREELL
#%, XAR-5 7 4 4 (Kodak, USA)# M\, —80C
BT -0 F 57 4 —®FF o7
2.5 SRIEHRISSRRTR

2:12 Tl ~7-BRET 2V, BH-S3H RS
CEUCHIBRE_L T F o X —EERTo, —&
FRELTCEA T F PR b =T ETBE) 2 —
FAHUE MA208'Y), WRWTCREEE LTt F
F—CEH# Yy FH <~y RAM A7 7 a7) v (DAKO,
Denmark) &G4, 0.01%:BELKZEKN 3-32
73RNV FEIOVILL D REEET .

3 M &

31 In situ hybridization SENOEREHIEET

CEA B U*NCA o 3'noncoding region & 7w — 7%
LCTHY, FEEMlgL g E LT in sity hybridi-
zation ¥ O BERERIBE 24T - 7o,

Fig.1ic7r—7%L LT, CEA noncoding ¥\ 7=
ERAYRT. CEA E4MoKEEME BM314 RO'E
JEAIRE MKN45 ws\ T, Bt 7 e filnE e
BRI L2 0ER L LTidie. —5 CEA SEEE4
YOFEMA c-He-4 TiE, > 7 F g I hish -
oo BUEEMEYYdREL, T2 -7+ LTNCA
noncoding ¥ AW =HBE L, EHEOKELE .

THIBM3d &R EL, UToRE T
Fig.2(a) T X 5, CEA noncoding - ~A 7V
F A4 RIE5HENC, BM314 % RNase A(Boehringer,
W. Germany) THIE T35 = 1w X b (10 ug/mi~1
mg/mi, 1~3E/HD), 7 F gz e el .
¥ Fig. 2(b) @Rt & 51, FEE# o CEA noncod-
ing 72— 7%5H5»1U% CEA mRNA £~ 7V %
AXERBIERIY (T e~ TRERE 2.5 4g/mD),
vdFvibr m—F Dot T E A€ a VITRHIE
N, vIrFIAMIEH IRk Hlbizownt, 7
wm — 7 & LT NCA noncoding i\ -85, FE
DEER %87, X 51T negative control D 7 m — 7k
L C pchCG-beta # 67 B B\ 11 pAZ-11 Z T A
TYEAE—a vERLIR, 7 FABHIH
fahsotz. Fig. 2(c) 12 pchCG-beta # 67 DREHTRL
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Fig. 1 In situ hybridization of human cultured cell lines with CEA noncoding probe. (a), colonic cancer cell
line BM314; (b), gastric cancer cell line MKN45; (c), hepatocellular carcinoma cell line c-Hc-4.
Nuclei of the cells were stained with methyl green. (X470)
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Fig. 2 In situ hybridization of BM314 with CEA noncoding probe. No signal was detected when the cells were
pretreated with RNase A(a), and with the same unlabeled probe(b). No signal was detected with
human chorionic gonadotropin cDNA pchCG-beta#67 which was used as negative control of the probe
(¢). Nuclei of the cells were stained with methyl green. (X470)

ot mRNA DOFH % in situ hybridization &% > T
32 KIHRBIEMKICH(TD CEARU'NCA mRNAD  #HL, REHEROCI2EYLELTOCEADRFEL
RiF e #iEt L7z, Table1ic CEA mRNA oFBIiEE D
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T Hoo, 15 Fid 12 flickzfifaofifaE i mRNA ©
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Table 1 [n situ hybridization and immunohistochemistry of colonic cancers.
In situ hybridization Immunohistochemistry
Case No. Histology CEA NCA (Anti-CEA MoAb MA208)
Ca N Ca N Ca N
C1 mod. diff. adenoca. ++ — + - + -+ +/~
C2 mod. diff. adenoca. ++ — + - ++ +/—
C3 mod. diff. adenoca. ++ - + — ++ +/—
C4 mod. diff. adenoca. ++ - ++ — + -+ -
C5 mod. diff. adenoca. ++ — + 4 — -+ +/—
Cé6 mod. diff. adenoca. ++ — +/— +/— ++ —
Cc7 mod. diff. adenoca. ++ nd + nd + nd
C3 mod. diff. adenoca. + - + 4/ + +/—
(O] mod. diff. adenoca. +/= - — - + -
C10 mod. diff. adenoca. +/= - - - + —
C11 mod. diff. adenoca. - - +/- +/— + +/—
C12 mod. diff. adenoca. - - - — + +/—
C13 mod. diff. adenoca. - - - — + +/—
Cl4 poorly diff. adenoca. +/— - + 4+ +/— 4 +/—
C15 mucinous ca. +/— — - — ++ +/—
cig moddiffadences e - A
cp | meddifadess e -4 - v

The intensity of in sifu hybridization and immunchistochemical staining was scored as negative(—),
slightly positive(+/—), positive(+) and strongly positive(++).

MoAb, monoclonal antibody; Ca, colonic cancer;

N, adjacent mucosa ;

mod. diff. adenoca., moder-

ately differentiated adenocarcinoma; poorly diff. adenoca., poorly differentiated adenocarcinoma

mucinous ca., mucinous carcinoma ; nd, not done.

NEERD D - Tz,

$1CEA &/ 7 v —r ik A figec
¥, Tablel i/RT X 51z, EETR 15 b
MoK E e, EH &L <o CEA OHERGRE
ERRBDTe. HOLOFESAE, CEA mRNA 0%
BEAL & g —F L T (Fig. 3(a), (b)), —FH3
BBV TE, BREBL 27 14 64 10 0, JRREH
Ko k@l & o CEA O REZR D1 (Fig. 4(a),
).

—5 Northern blot (5-Ci3, JEBERCIIERL 2729
Fich £z, CEA mRNA Y35 3.5kb KU%4.2
kb @SV K2 X hie. Tok— I DESICiL 5 kb £
FEHFHOAAY FRARHE IR T VB2, T it 28S
ribosomal RNA & IEEEIZ 1 7V F1 LT 5
Lo LEZLOR FBEH TR IAFT T FIcREE
CEA mRNA ¥4 5 v FA2AH S huiesd, 5B
BT 5 L, BEABGCEA RS LR, Ll
FEBNC X » T, C2 DX 5 iIfiEit & AREORE %R

ThobFdbhi Fig. 5@), (b).

3:2:2 NCA mRNA (ZD°WT

321 TR NI KBEISHIC DT, in silu
hybridization #:1z & 5 NCA mRNA FEoBRER
% Table 1 1wr~d. J&EIH T3 15 6id 10 Blic, Bk
DOMFEE T mRNA OB 7+ A %t (Fig. 3
(©)). RBRESEMIIC L v 752, NCA mRNA
DFRBEEDD HIEMTIEL, 42 CEA mRNA $FHL
TED, POFORTESPLLITE—REBD. —F
IR TIL, 14 Bk 4 flie—3 o iR ez o M
BT, Z<HMELHSS mRNA OBy 7 1%
iz (Fig. 4(e).

~7 Northern blot #Ci3, JEECIL9 Flrp 24,
NCA mRNA wH¥4$5 2.9 kb 3w Fhug i Zhe.
FERET TR 9 Birh 8 Bl @i D v N A X ey,
FIEGIBCEE L BE, BN L b LIFEHcRBA
L & 5 —EDER D bt (Fig. 6(a), (b)).



Fig. 3 Comparison of the localization of the
hybridization with CEA noncoding probe;
monoclonal antibody MA208 ;

CEA and NCA gene products in colonic cancer.

(¢), in situ hybridization with NCA noncoding probe.

(a), in situ

(b), immunohistochemical staining pattern with anti-CEA
(X 340)

Fig. 4 Comparison of the localization of the CEA and NCA gene products in noncancerous colonic mucosa.

(a), in situ hybridization with CEA noncoding probe;
(¢), in situ hybridization with NCA noncoding probe.

anti-CEA monoclonal antibody MA208 ;

3.3 KBBISEEIZHT5 CEA RU NCA mRNA O
i)
3:3-1 CEA mRNA RUEHE LTH CEA (2DW
T
BB REERAT & 7 X REE TAERIC X - TR bR
T KIBAREE 13 61, KBAFR A Y — 7 2 fliconT,
CEA mRNA 0ZH % in situ hybridization Z%x A

(b), immunohistochemical staining pattern with
(X 340)

THBEL, SEHSREcIBENLLTD CEA DR
1 & BT L.

Table 2 iz CEA mRNA DOFBGRE OB > —FE L
TRTH, 15 ik 7 6 (TR R IEALRE o Ml
Bz mRNA Ot > 7 F 2787, mRNA OF
BRE3, EESCEET B & &M EE B R
Bhhien, R 5 HETE, tubular adenoma
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Ccl Cc2 C3 C15s
a MKN Ca N Ca N Ca N Ca N
4.2kb—

3.5kb—

In situ hybridization 812 X % KGR OVK BB IR IE O #5R 135

Fig. 5 Northern blot analysis of total RNA from human colonic cancers and adjacent tissues with CEA non-

coding probe.

C1-C15, patient No. 1-patient No. 15, respectively ;

colonic cancer; N, adjacent mucosa.

c1 c2 3 c1s
a MEN Ca N Ca N Ca N Ca N

(a) denotes experiment No. 1, and (b) denotes experiment No. 2.

MKN, human gastric cancer cell line MKN45; Ca,

Cc4 C6 C8 (ohi cl2
bMKNCaNCaNCaNCaNCaN

2.9kb— Wl QW 'W ﬁ“ gm -

Fig. 6 Northern blot analysis of total RNA from human colonic cancers and adjacent tissues with NCA non-

coding probe.

C1-C15, patient No. 1-patient No. 15, respectively ;

colonic cancer; N, adjacent mucosa.

12 H#z L tubulo-villous adenoma 1233\~ T8 M
mAERs btk (Fig. 7(a)).

BTy, Table 2 1R T X 51T, 156l
13 #iiz CEA ORFER DTz, LU RFERALIIAESIC
X hRicoTEY, tubulo-villous adenoma TILARIE
HikoMmiaE Iy, HEMTE - CEA ORTERRRDIC
Dwxt L (Fig. 7(b)), tubular adenoma T CEA ©
R ESIRE, RESEREACRGDT 2 @M
Db, IFEIHE ST 5 REFRS S LU Tn
et

3:3:2 NCA mRNA [2DWT

3e3+1 TR KBBARIE K OSETRL A V) — 77 15 filic
ST in situ hybridization #i12X 5 NCA mRNA ¥

(a) denotes experiment No. 1, and (b) denotes experiment No. 2.

MKN, human gastric cancer cell line MKN45; Ca,

oot RER % Table 2 /=3, 15 4k 6 § (& THR
fE)wz, IREAZOMILE S mRNA O 7 v
RSB H, FEEE AT 5 &, 2R
ZE L EAA RS bR, —F NCA mRNA oFH 4
b BIEGITIE, FEER & ARt CEA mRNA 3%
HWLTEY, 1 OXORERLS HF—FrRdi(Fig.
7).
3.4 BERUBBFEAR)—TIZET5 CEARY
NCA mRNA IR

KIBRE T K IBIRIE k3 % s iR & LT, B
2%, BBEEAY —7 1 FleoxRRITHRERT -1
JEERTIL 2 1 & b, CEA %0 NCA mRNA oFEH
W, EWELTO CEA DRELXRDI. Wihd
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Table 2 In situ hybridization and immunohistochemistry of colonic adenomas.

In situ hybridization Immunohistochemistry

s i Histology CEA NCA (Anti-CEA MoAb MA208)
Al tubulo-villous adenoma + -+ ++
A2 tubulo-villous adenoma + S +
A3 tubular adenoma + - +/—
A4 tubular adenoma +/= + +/=
A5 tubular adenoma +/- += +
A6 tubular adenoma = +/— +/—-
A7 tubular adenoma +/- - +
A8 tubular adenoma == +/= +
A9 tubular adenoma = — +
A10 tubular adenoma — — Aeiff=
All tubular adenoma — = +/—
A12 tubular adenoma = — trf—
Al3 tubular adenoma - = =
Al4 hyperplastic polyp — = +/=
Al5 hyperplastic polyp = — —
Al e o) - - /=

The intensity of in situ hybridization and immunohistochemical staining was scored as negative(—),
slightly positive(+/—), positive(+) and strongly positive(++).
MoAb, monoclonal antibody.

Fig. 7 Comparison of the localization of the CEA and NCA gene products in colonic adenoma. (a), in situ
hybridization with CEA noncoding probe; (b), immunohistochemical staining pattern with anti-CEA
monoclonal antibody MA208; (c), in situ hybridization with NCA noncoding probe. (X340)

B R AbA A R TIEEE I mRNA Otk 7k fER#D I (TableD. —J5, B@PHAY -7 T
W tehotedt, IREEEROREERIC#MED CEA O/ mRNA OBty 7 F A wRBD s o feh’, BREERICR
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BLTCEA ORZEXZRDI. (Table 2).
4 = 2=

CEA RU'NCA X cDNA ©7 v —=v 7 DRI X
b, BETFVALTOBMAFRELRD, ZhiTh
HEOEB" 1IX h CEA RONCA trnFivEhEr
72 cDNA 7 = — 7%\ Northern blot #kic X b, X
BRRORERY v KBEORERME LTHEEIRT
ElXBREz o, CEA XU NCA mRNA 0%
BRI OW TR ENTE L. Thick - TARsE
TRINBD cDNA v — 7%\, i situ hybridi-
zation BRIz X Y KB R OKBEE k12 CEA RO
NCA mRNA oRBERREREL, HEROFREB
BIERIZ X BRE v A TOREE & BT L.

In situ hybridization Z3 7" v — FOE#BEC L b,
BT~ TR BB L, FHRHEE S - %
AU HECANIEhS, *SH A3 UbETET AV b—
T HEHIER, BB A —rFOF T 74—
CET AR, MBS LCThEFhR ExED,
POREEDOREEETH IR EDOAMEIRERD B, —H,
I b ORBEE R TR 77 vEOI RN EYE
T v — TR T 5 TEOHEIED O 0R B,
ZRETRL EAFF 20, DNP £29, 2arhvED
IV 2EMEP LSS e - TERENERE RN
FIHE T b, KR CTRC A5 VBRI %
FHiEE, 2TREZ3IATKT TF, »oBEEOMEE
THITAMETh 5 E DR SRS 5.

CEARUNCAW, ZhEFTOWMERLIDY, im-
munoglobulin gene superfamily B+ 2% D &# %
LT LY, WHFEIZdomain EXE L Tk b9,
ZOBEERFZ HET5 &, coding region B L Ti
FHET % domain ¥ DRz 80% L4 £ homology 7%
R BATAY, —7, 3noncoding region AL T
ik, TOEERFIE—FE2BRCTE2 BTk,
CEARUNCARZIZNThERI I m—-T41b 55
Z &%, BEw Northern blot 5% HVTRE N T
2%0, &[E], Zhbo CEA XU NCA © 3noncoding
region ¥ 7' v — 7 & L-CH\, n situ hybridization
BT L.

WX UDICEEEME A8 & LT in situ hybridization
EOEBHBER 2T 20K EBMILE D
MKN45 iz 3\~ T, M8 E 12 CEA R 0" NCA
mRNA OB 7+ AramB L 27, LasLE4x DM
MCERTH L 7 A DBRECENRD D, Thbik
B~ oMz O MLAOE V1w L 5, CEA B NCA

In situ hybridization #:ic & 5 KR OKIBIEIE OBR 137

mRNA OB DOER YKL T\ 5 A EEED S 234
732, mRNA OZEMZOMOERLDH, Ibic
HM A ET L0 EE L bR

ChBABRIETS mRNA #EENICKREL NS
DEShE, BM34 AXRELT, IHLEUTORE
X h#BE L. ¥4 RNase X 3RIMBIL Y, v
ZFNFFIFTRECER LI, coZ iR, Te—F
2:DNA R EBS FIIERENEEET 5 2 & el
RNA LA FYEARXLTWB T EERREBLTA,
WIIEESE 7w — T2 BB LD mRNA & 7Y &
AXERDHIERLY, EFAF VT —TDA T
VEA -2 VHIEXh, v FARKEI R
Mo to. B B negative control D 7w — FH K
in situ hybridization Ik &R utc i, ke 7+ 1
B ERT, SRV CEA ZOYNCA © cDNA 7
w— 743, in situ hybridization iz i\~ TC §BRELY
IZCEA B O"NCA mRNA ##HH L 5 5 LV
o,

S TCEA L, M¥WE 2L TWIZERER P
Bz, KBRESLTEE KBHE L E oML Eks
EERE S FET S Z LR B R X
nicie2eD) UL E/ 7 v —FAHRIZ X B RGN
=t — SIS T HEEOBE R, CEA BIE
PUR & DERVEE B E R D Y, HEEBRYHFE
X BB A RS B, & Bk, CEA gene
family & UC NCA o fllic & BGP-129 K 18 PSE G*7
PHERWTZ r—-=v 27 8H, Zhb% mRNA v~
TEATHZ EOEEEIEL TETCWB,

% Z T in situ hybridization %, EEEMEHSE
LEEt L. Z0HB4E RNA DEEM W3 ELD, &
CRMREARC T 5 EE ¥ Ao s ¥ cr B+ 5 R
PRSI A. ZOHIEDONTHRE 1L, ~ v 2FEH
fEER A AVCTHRE LT 55, RNase 7V 5 7ok 2
&, HRECBEAL T, BHEKELIImRNA
PREINDZELRRL TS, L LEHRERDLL
BIAETHHHAEE Lo HL, ABgRcs
TUETT BB R0 0 i B 8 B ORAS 51T - 72,

FPRBEM T, BT CEA mRNA 0BT O
EWELTo CEA O WER ARSI, hbORE
I b, XKBEMKET CEA mRNA oORETE
LTkbh, ARCHREETOTEYSHE-> T3
EDREE & Nt

JEIEIRCVE, i sifu hybridization B5iz X v CEA
mRNA 38l Ehich 5 oDkt L, Northern blot
BCl, BT 5 L REME RSBV ERES S
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25, CEA mRNA OFHERD HEM LD -7 B
b oREEY, n sitw hybridization #1225 mRNA ©
Bz, —EEMEO mRNA 2MRFEEERT e
bW EATRBELTE D, mRNA oRHEEY
FEIRECERREOSEBOBEL A, Isk in
situ hybridization ¥ D% 1ci¥, Northern blot # &
Bich, BOEAOEELGSHISER G ENS.
EECOWTEE, THET mRNA OFREH, RHER
DRy 2757y FOMIELLBEMICAHT, 4%
paraformaldehyde iz X 5EENHEE & SR TE D,
AR TR CEBEIC L 5. bR iER
DiA=Y VEE, 774 VEBERYAG, —&
s R, BN ROFERET S i mRNA 2
B L 2ieh ot B, <A 7R v =— 7B
BHELVGEEE® LBEEh T, 4B INDEE
DREEEOKRAIDLETHS Y. EHIMD
FIVvEBGI T e - TEBEOHKLEETHDL &
Zibhd.

¥ I E CORBRBFENBRER T, B IEE
o R Qe th R E OiRFS- LR NBTEOHE ¥R
DIMEDS A, AP TIRREERR IR T
el CEA ORZERRDBDOAT, Northern
blot iz & 5 CEA mRNA DREIE & oM 52
BHhNB., oS owTiE, Cournoyer ef al.® X
posttranscriptional modification DHFELEEL, F
BEEREEIE L vt & s CEA mRNA 725, EHARIC
BHE/E oDV EDELZERL TS, L LR
EREE s & s CEA mRNA O3 X gD
DHDE—FHLTKH, FFRTHEMRTITY
CEA DERSERIMTHR TV SAREEND 5. B
BB IR E MR s T, CEA 23Rk
BHr R UCERETS e b, JEEEREMRC
AW ANt CEA @ turn over 23R, ELHIBE
PR~ S B RIS G, BRIfgIR VT,
CEA 72t 2R il E & AR aE IR L
i, ot 5 CEA EOE (oSS, CEAD
WEEFOEAYLEBLTWBEbDELEZ LN, &
BIOBEEOWTOENTREETHA S, Tl
CEA 7 adhesion molecule & L CO#EEX Ric LT
BLOELLRIBENTK D, CEA 0L
COWTh EHEHELNCIND Z ENPEINS.

—7, NCA >\ ToOWZETIE, in situ hybridiza-
tiontkic X v, — WO EF THBEI 2 b H NCA
mRNA 2% X hichd, RIEEE I CEA mRNA &
BRI ER TR\ MER AR, 50 CEA gene fam-

= FLIRESE

ily p—2& LTr7 v—=v 7 &Rk PSE G D noncod-
ing region &, NCA & O homology 23S T
VB L LSRR 5EH L LD PSEG
DERINE THEIRL, EHRPSEG DO mRNA
DA RE1.7kb & 2.2kbTHH NCAD2.9kb &
3B niab, PSBG Lo cross-hybridization D RTEE
PEI3EL . Northern blot ¥Ciy, £E Mo IEREE
X b 38T NCA mRNA 7@ B Eh 52 L
PMEB ¥ h 5. NCA oAWFHEE T > Tk CEA
ERBEARATH BD, ThbOBEN D, Bt
5EETLV_ATOKRBREN Y KB L 72 NCA
mRNA ORBITENE 2 b, NCA HAERCETS
B~ —h— DO EDERD S DL ETRTHED
LEZ LS.

T KIBIRE GEERAY -7 280%E8T) wow
TREDOE 24T » 7. CEA RO NCA mRNA O
HERF CRERE L, SENCRD L KBS LIRS
o E L, 2o tubular adenoma W IBEE L,
tubulo-villous adenoma 1=\ T4 CEA mRNA ©
EBEACLM VAR T EDER S, REEHEBRTE

z-o\T %, tubular adenoma T CEA FEE DG\ E

Bz LR RET 5 EE AT L, FHETMECE
35 CEA BEFRELNL Tk, ¥ tubulo-vil-
lous adenoma % CEA BEREHR KO MfaE
LR, BETORTERCEUL Tk, DT D
KEBRESKBRORERM L LCRESNTE I,
EFEOMBEERE L THB L, CEA DALBT NCA
EETFRIBCE L TH KBS L EERoRRIEL
Twa EEZb R KEBEEDFRTH tubular
adenoma X ¥ % tubulo-villous adenoma @ J7 %
malignant potential 23& 3 £ ENTED, SEIDK
BLIhuyYHIZHMREELLS. & bicvillous
adenoma IZ 2O\ THREILELE X bN 5.

T adenoma-cancer sequence®” %3 % K &
LT, RKBREAR4E-gM LT, EFERBGHEL D
AT AREKERE, bW B de novo HEOFEI IR
B X532, &AL de novo & &% 2 BB EER
COWTIIRIR L 2 Teb o 1oy, SBITERIC cancer in
adenoma & DHERFAIEELE 2 b 5.

BEE<—»—DcDNA e —7% B\ in siu
hybridization #1%, BEiC a-fetoprotein (AFP) 1z-o
WICHIRHAE TR Y, Otsuru ef al® i1 AFP
mRNA 23FFED %70 B FHEEEC ST H £ 0—F
CEHbhD &L, B : ORBEMEEEH L TV
A.RKBEIEEF /7 e —= Vv 7 OREROESFIZL Y FD
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BESHAEL T2, FOBEIERY ~, Bk
VRATEOHEYREFEL oD, BEOKBS T 05
RABA MR TTRET 2 & Th B, Lich - T oncogene
DB, BV SAEOWTIRFOEERSF o
MBI OB b bT, EMToOLnTo
FRZZ LBEe b A&, Northern blot ¥ &0
Ry ZzoBRAERREV-bDLEZLRS, &
5z Northern blot BB L T, +v I A3l
T EAERNEANSREETHH, HEMET
BT &N TELRBLODLFETHY, &
BoERPEEER LS.

5 & #

1. CEA K " NCA © ¢DNA o 3’noncoding
region 7w —7 L L, ERMARYARC in situ
hybridization ¥k D EREHI R T- 7. £ DOEE,
CEA X O'NCA mRNA #FnFhERmMcEt+ 5
EBARETH o T

2. KBEZBT, in sitw hybridization B
X 0 & CEA mRNA OFB&w, fERBYH
BRI L AEM L Lo CEA OREIRAM & IET—%
BBdt-. —75, FEREERTIY in situ hybridization iz
X b CEA mRNA ##H L 2 7=fEFNIED Haisd -
7o, ‘

3. NCA mRNA oZIZ, in situ hybridization
R O Northern blot #i2 & b, FEREETCHE: UREEs
R EE AR b, et > NCA mRNA 0%
BITEN?E 250, NCA 0B sIoEE~—»-—
ELCORFAEITRE S N

4. KEBREwRT L CEA RO NCA mRNA o
HERORBME L, KBELEESoPEET
LB RSB, KBRORERLE LT, EEEE R
HB U malignant potential DEENFE I h, &4
de novo $E L DHEBRFBEE L E 2 b,

Ei 2

g, MRS NEEEE, PR L
THEHEEEE oW oS =#0 7 b e EHE
ZHELEEES L ET. FcDNA Fe— 7345
T &7 J.E. Shively 1+ (Research Institute of
City of Hope, Duarte, CA), RAWFRIFEHENFNE
BF v 7 b OCEEABERERE TS 52
HAUETHBEYERL E T,

AL E A A GBS T (63010058,
01010054, &P, A ALEBIBFFEID (01015095, 45

In situ hybridization ¥12 X 3 KIEER K BIRE 0K S 139

b T AR BIFEFRIT (01015093, HEFHE) DM
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