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ABSTRACT Molecular biological and immunohistochemical analyses of the expression of biliary
glycoprotein I (BGP I) were performed in hepatocellular carcinomas.
The following results were obtained :
1. BGP I mRNA was expressed in a variety of epithelial tumor cell lines.
2. There was no significant difference between cancerous and non-cancerous colon tissues in the
expression of BGP I mRNA, which was distinet from that of NCA mRNA.
3. BGP I mRNA was revealed in hepatocytes and hepatocellular carcinomas by Northern blot and in
situ hybridization analyses.
4. An immunohistochemical study was carried out using anti-CEA peptide MoAb P1-255 which had
been shown to be crossreactive with BGP I, since CEA and NCA mRNAs were not detected in the
liver. The cytoplasm and bile canaliculi were positive for P1-255 in non-cancerous tissues.
5. In hepatocellular carcinomas the expression of BGP I tended to decrease with the level of
differentiation.
In conclusion, it was revealed at the levels of mRNA and protein that BGP I is expressed in the
hepatocytes and hepatocellular carcinomas.
(Received February 12, 1993 and accepted February 22, 1993)
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Abbreviations
BGP I : biliary glycoprotein 1 ' mRNA : messenger RNA
CEA  : carcinoembryonic antigen SDS  : sodium dodecylsulfate
NCA  : non-specific crossreacting antigen MoAb : monoclonal antibody
c¢DNA : complementary DNA PBS  : phosphate buffered saline

57



58 B - BFETBER - SHES

FlOE AR HBEEEL 72— 72 LT, mRNADV
~ ¢ CEA BEFES FORHALHECENTLZ &
PERE & 7o b, CEA < NCA oRB o\ TEE DM
BaEshTE .

—7, F#EEcR-T CEA 552 CEA Bt
BEORBETHZ EPBEENTELLY, Zhbokk
BIH CEA £ Y 7 r —F AHEKE BN DOTH D,
SFURATORH BRI T, BGP THEH
et h Ty, BELEMED 5T
WTEAINSTREMNAE . EoMREcsiT 5
FBICo W TIHME OREEORBEND » HEER s
HMBOHEN . AFRICE TR, FllEs Lo
FFimRags &40 BGP I AR L Co2 0 E»E W5
T A=, mRNA X UOEHO VAL TORE
&ﬁiﬁoﬁt.

2 5 &

21 /=7y iriE

2-1-1 SEEMPAMRS & UERED D O total RNA

D

EEMERE LT, KBE BM3l4, WibDr, Colo
201, DLD-1, Colo 320DM, H716, B MKN45,
fiff 5 A549, Calu3, A 427, EJE Pancl, PKl, HT
WfaE HepG2, HuH-7, N eEk#MAE Chang, %
& MCF7, ~ v 2g#ZF#ie NIH3T3, H-ras T
F 5 VAT — s &7 NIH3T3, EJ-NIH3T3 %H
Wi JEREERE L CRAB BRI N A v T r — &
Fzvaey b OB RN 6 5, BEREFE1
B, XBEIGOZHEB ¥ ER 05 HUA -
0C wEMREHREL, Davis et all9 HE\- guanidine
isothiocyanate #: % Fv > C total RNA % L 7.

2:1:2 /—¥>r7Oowv &k

EBELO T/ TRo . Tidbbh, 10 ug @ total
RNA #ZEME&4 T ICBRIKE L8, 20XSSC <>
77— (IXSSC, 0.15M NaCl/0.0156 M 7 = v
FU YA, pH7.0) #BWT=trtre—RHE
(Schleicher & Schuell, NH) ¥E L. 7V~ A
FYE A ¥ - a v D, random priming 'Y 2T
2P 5.0 Lz 396 H G Xk b kA BGP I ¢cDNA 37 3E
MRS D Pst I/EcoR 17 m—7L LT, —Bh
NATYVEAE - a Vv EThof., ZOFK, =t=r
ewr— A 2X88C/0.1% SDS THEL, EHI
0.1XSSC/0.1% SDS T 55°C10 &M% # L —80C T
X #7 4 va (Kodak, USA) g L.
2+2 In situ hybridization %

HIRE 3

2:2-1 HEEUIR OIER

2+1 DR O — I A IREEE b 4%paraformal-
dehyde i X BB L7248, 30% sucrose THEKALE A
# L, OCT compound (Miles, USA) & 1 @
%, —S0CKEBERELL. ThHOERI H IR
R&EBL L, hematoxylin & eosin Hefa ks X U in situ
hybridization ¥k v 7z,

2+2+2 In situ hybridization j%

FH B LT 7. Thbb, 5714V
BoH % PBS T 10 4% L=, proteinase K
(Boehringer, Germany) 1 gg/mi, 37°C, 10~30 %
D&M THREOBRIEYX{T - 7. PBS THEHE, 1%
paraformaldehyde C# E & % 5 5 HfT v, BT
PBS G L. WEMETZAH ) 71 A7 7 &4 —ElE
o7 r v 7Dk, Jensen ef al'® DFEICEETL T
0.01M EDTA, 0.01 M MgCl, cRIits®7 (Fi,
30 4D, Fo#%0.2M TrissHCI (pH7.5), 0.1M
glycine #lnx, X5 50% deionized formamide, 2
SO SSC (2XSSC) T 70T, 10 SEnEEE, ¢
F4 VILcDNA v —F & 7 ) &L XZR, ~
ATYVEAX—> a VIR v — 7 (RHERE 0.25 pg/
mD &Nz, SAELLER & 37C, 15~20 K<
IR, FORDOL X FADBBIRMTOIELfT
feote., T, 50% formamide, 2XSSC (Fig,
30 4, 50% formamide, 1xXSSC(EE, 30 4 T
Yotk 3% BSA T 37C, 30 SEAE L. RIT
2 b U7+ 7 ¥ v (Boehringer, Germany) % 1 ug/
ml, EH, 1KHo&ETRIEEE, Ihitetsv
b7rny 7+ RA772—-2(1U/ml) (Vector labora-
tories, USA) # i, 1BERGE 2. BRI
nitroblue tetrazolium (0.33 mg/m{) (Sigma,
USA), 5-bromo-4-chloro-3-indolyl phosphate
(0.17 mg/m!) (Sigma, USADZRILIEE & LTz
R IXF, Kk, FTe—71%2-1 THW cDNA ¥
A&,

2:3 BGP I1A#HFEN{EE

Svenberg et al.V HE, BIREHAIEDOHEE NV
F—OWHERERL, IMBERREY 1 Licine Tk
SRl TOBRBEFEBRVEIEEYE ik
AMICON (DIV. W. R. GRACE & CO., MA) =T
100 f&¥4E L BGP TMHUR & LCHW .

2:4 SDS-PAGE LUV ITRZ>70v bk

2.2 THE LR BGP THFFR VY I 77 —
(62.5mM Tris+HCl, pH6.8/10% 27 V) & m—n/
0.0025% 7w b7 =/ —NTL—) KERI® £



62 (2) 1993

nERHWT, 4-12% gradient gel CEIkAS TS H)
- sodium dodecylsulfate polyacrylamide gel & %
&) (SDS-PAGE) #*777s\>, Hinoda et al.'® O
Bt oT= b e —RE~EE L. £O%K, B
EhfkmEEE X b, JiCEA <7+ F MoAb P1-
255 #i NCA MoAb F106-88'%, £V 7 v —JF L4
CEA #ifd (DAKO #h) & DRt ZEt L.
2:5 REHEBRE

Yachi et al.*® it MoAb P1-255 #—&k#KIC

A
12 3 4 5 6 7 8 9 10 11
39kb—p- o ** O ™ 5
1 2 3 4 5 6
3.9kb —>

Fig. 1 Detection of BGP I mRNA in various cancer
cell lines by Northern blot analysis. A single
3.9kb message was detected in MKN45,
BM314, WiDr, Colo201, PK1, HepG2 and
Calu3. Lane (A): 1, MKN45; 2, BM314; 3,
WiDr; 4, Colo201; 5, DLD-1; 6, Colo320DM ;
7, PK-1; 8, Panc-1; 9, A549; 10, Chang; 11,
EJ3T3. Lane (B): 1, NIH3T3; 2, HepG2;
3, H716; 4, Calu3; 5, A427; 6, MCF7.
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Fig. 2 Detection of NCA and BGP I mRNAs in
colon cancer tissues. A single 3.9kb mes-
sage for BGP I and a 2.9 kb for NCA were
detected in all the tissue samples tested. Cl,
C3 and C5 indicate colon carcinoma cases.
Ca and N indicate cancerous and non-cancer-
ous regions, respectively. MKN is a stomach
cancer cell line, MKN45.



60 EHERERE - REFHME - SIS

B, BE, B X Ok o Mifakkics ¢, 3.9kb
DIIBIZE—D AV N80, BGP [ 2 & &D/Au0
BB A ERTRTZ EIIRBE N,
3.2 KEGEEEICH TS BGP I mRNA &R
KIBH Iz T NCA mRNA DFH LV~ pFEET
CHE L TESTEATS 2 LT TIRBELMNCE R
T35 T, BGP I mRNA 0% % NCA mRNA
L ks Lie. Fig. 2 n$ X 51 kKiEE 3 pls L O
FOIEREE IR\ T, NCA mRNA 3 THRE
VLD B ER A RT oI L, BGP I mRNA
TRED X 5 ifBEITRD b ish 5 .
3.3 FF#E#EICH (T3 BGP I mRNA HE3IR

RICHF RS X O #fifafEc 132 BGP I mRNA
DFEBABF L. TORKERE, FM ol I
Mg & F o IEE AR IS T, B2 BGP 1
mRNA DOFBR 2 iRD % (Fig. 3). fEH 2 225 6 123\
T, B E IR ORIV A BB L L AEE
B4, 51T\ TEIBTE FMERA 2D, Boflik
BB e B L2 R & Te s o fo. BT o ok H A Bk
HuH-7 T X 5121.9kbd X v F #i2 % BGP 1
mRNA @ isoform D 12+&E 2 bhte. ZhbHDOFER
TR s T BGP I mRNA #»gH L TwWbZ &
HRBTHN, MO CEAY 77— DAV A—TH

c1 c2 c3 c4 cs cé

HuH7T N Ca N Ca N Ca N Ca N Ca

®

a.akb*‘” e

"

Fig. 3 Detection of BGP I mRNA in hepatocellular
carcinoma tissues. A single 3.9 kb message
for BGP I was detected in HuH7 and all the
tissue samples tested. Cl to C6 indicate he-
patocellular carcinoma cases. N and Ca indi-
cate non-cancerous and cancerous regions,
respectively. Ethidium bromide staining of
electrophoresed RNAs was shown at the bot-
tom of the figure.
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Fig. 5

Detection of BGP I mRNA in non-cancerous
(A) (170x) and cancerous (B) (170X%)
regions of a hepatocellular carcinoma tissue
by in situ hybridization technique. A fine

granular staining pattern was obtained in
both non-cancerous and cancerous regions.

4

Western blot analysis of the perchloric acid
extract from a bile. Lane: 1, MoAb P1-255;
2, MoAb F-106-88; 3, anti-CEA  polyclonal
antibody ; 4, rabbit whole serum. The bands
at the regions of 85 and 110 kDas were detect-
ed by either MoAb P1-255 or anti-CEA poly-
clonal antibody.

Biliary glycoprotein I(BGP ) »¥6H, 61

Immunohistochemical detection of BGP I with
MoAb P1-255 in hepatocellular carcinoma tis-
sues. The cytoplasm and bile canaliculi were
clearly immunostained in a non-cancerous tis-
sue sample (A) (170x). With regard to
HCCs, the luminal contents of pseudoglands
were positive in a case of Edmondson type II
(B) (340x), whereas a case of Edmondson
type IV was shown negative (C) (340x).
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Table 1 Relationship between differentiation level of carcinomas
and staining intensity with P1-255

Staining Intensity*

Tissue specimens

+++ ++ + —
Non-cancerous lesions (n=5)
HCC** (n=15)
Edmondson
type 11
type III 5
type IV 2 1

* ++ 4, strongly positive; ++, moderately positive; faintly positive; —,

negative.
** hepatocellular carcinoma.
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