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ABSTRACT Five monoclonal antibodies (2D2, 3C3, 6B4, 10B1 and Y-1) directed to the rat he-
patocyte plasma membrane were prepared by immunizing mice with a wheat germ agglutinin (WGA)-
binding fraction of a solubilized liver plasma membrane. By the indirect immunocytochemical method,
2D2 and 10B1 could label specifically the bile canalicular membrane. On the other hand, 3C3, 6B4 and
Y-1 predominantly labeled the sinusoidal surface of the hepatocytes and the surface of endothelium of
all tissues, and to a lesser degree the lateral and bile canalicular membrane of hepatocytes. By Western
blotting analysis, each antibody was directed to proteins with a different molecular weight. After
isolation of hepatocytes by collagenase, the plasma membrane specialization was lost, and all the
antibodies reacted to the entire surface of the isolated hepatocytes. When the hepatocytes were
cultured, 2D2 (specific for the bile canalicular membrane) labeled the cell-cell adherent sites and the
mombrane of bile canaliculus-like structures, indicating that the bile canaliculus specific molecules are
redistributed to these sites. Supplement of 3C3, 6B4 and Y-1 (predominantly reacting to the sinusoidal
membrane) to the culture medium resulted in a strong inhibition of adhesion of hepatocytes to the
substrate. This suggested that those antibodies (3C3, 6B4 and Y-1) inhibit the receptor molecules
which may involve in cell substrate adhesion. (Received January 9, 1988 and accepted March 28, 1988)
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5 v AR oS58z, Ray? o FEAHELT
fT» 7. Sprague-Dawley (SD) v+ (k&
200~300 g) &= — 7 LRREL P CREEL, FIRX 9 phos-
phate buffered saline (PBS) # ¥4t L Tt 5T
ML, food mill CHEIL 2. ZThxt— X7
Potter Elvehiem# + = < + 4 ¥ — 0.1 mM
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50 mM Hepes, 0.1%Triton X-100 %B¥#%& (pH7.6) T
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cm) RECEGCERE3mMOTIAT 4 v I T4
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¥, BRI MO B EE L. 24 RERIBICES
HAWRE L, PBS T#% well &L, 95%& =24
=110 SEEEERF LT, Favriarml, 7
L — b g L fia SR ocular meter & FH\ THIE
L7 BB L LT3, FuEUE WGA &Rl 7zu
B cRE Licb o, PFMIaEiE Fab, WGA %,
FhFh 1,10 7ev L 100 pg/well i Licd D& v
7o fods, PiKUE WGA ZEinL 7e\W B TREE L
7o 24 SRS O BEE M A 100 & LT, flhoRfofle
Ha%cHL, MaEERL L. 7% MoAb, Fab
W, FnFnlug/ml OBRET, FOCHEBETR LK
BT 5 &R UREIC X D HERR L e,

3 #* S

3.1 Western blotting IZ& 5% MoAb OXSHFED
BRAT

B3 sy, ELISA B¢ WGA %5 fifai & e
R RS L, SOEHRE T FRHRRE & FUGT 5, 5
&> MoAb BeA4:# (2D2, 3C3, 6B4, 10B1, Y-1) &
7= (Table 1). Al L7 7 v + FFAIlEEE A % SDS-
PAGE iz X » EBIL, Westernblotting i2& - T, %
MoAb DR #H+ 5 E A & T L k&R (Fig. 1, Table
1), 2D2 1%, 85 & 105kD @ 2 KD~ FARL, 85kd
i <, 105kD w255 < W L7, 3C3 1%, 83 & 127kD
D2AERDAY FERRLIS, &LICRIEEEE -7, 6B4
13, F1Z 80~95kD DAV v B R 127kD oA D
Ay KRR, Zhbofiicd, §55<IET 2HEK
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Fig. 1 Western blotting of solubilized rat hepatocyte
plasma membrane proteins. Marker proteins
(left lane), plasma membrane proteins, silver
staining (1), 2D2(2), 3C3(3), 6B4(4), 10B1(5),
and Y-1(6).

DAV ERREDLNT. 10BEir50mM  Tris-HC1
buffer (pH 6.8) 100 ul \ZifEL, #3 5L,
“hEREE LT, Laemmli'” OFEICHEL T, 7.5%
polyacrylamide, 0.1%SDS (SDS-PAGE) o 4 4
T, A5 T ARBCTESKEB T, YrosF
E~—»-EAov—vi, ALl cEES % RE
L7 & &Y 0L, B % silver stain kit (Bio-
rad, California, U.S. A.) #HVWTREEL, BHEY
Western blotting (2 Fu~7c.

PRENOBE L BRI, FT VAT Ry TV E
B (HEPE{L¥) 1T, Zeta-probe membrane (Bio-

Table 1 The reactivity of MoAbs against rat liver and other tissues.

MoAb MW of Ag (kD) Ig class Distribution of Ag

by SDS-PAGE subclass liver others
2D2 85, 105 IgG, BC —_
3C3 83, 127 IgM S, L, BC endothelium
6B4 80~95, 127 IgM S, L, BC endothelium
10B1 81 [gM BC —
Y-1 82 IgM S, L, BC endothelium

S: sinusoidal surface, L: lateral surface, BC: bile canalicular surface
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Fig. 2

Indirect immunoperoxidase staining of
normal SD rat liver. 2D2(a), 10B1(b),
3C3(c), 6B4(d) and Y-1(e).

2D2 and 10B1 specifically label the bile
canalicular membrane. 3C3, 6B4 and Y-
1 label all domains. 3C3 almost equally
labels all domains. 6B4 mainly labels
sinusoidal surface. Y-1 predominantly
labels sinusoidal surface and bile
canalicular membrane. X400
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rad) 1= iz blotting L7z, (RWTH5%BAF & I L7,
0.1%Triton X-100 (PBS) #IciZ &%, 4 MoAb %
EHET1BERIG IR, WEE, 200 54RO per-
oxidase conjugated rabbit anti-mouse Ig (DAKO)
iz, ERT1EREY L TEFig. 20), 6B4 IR
R e b, EHIIRE R OB o Mgl Tl
887 » 72(Fig. 2d). Y-1 CEARA, EMIAE <
FB L7y, RlEEE oM c s s R bt
(Fig. 2e). 3C3, 6B4, Y-1 Xz oft, FFoREFRAEA
faxwo, BaofBTcmEANLMEEIEL
(Table 1. ¥ 7-MEAEMIEEDORIGE, FAr=)Y
EE7 7 4 VAR TIRDbN, FRRRLL
3EHEDOS v bOFRD, WTFhELERCRIGL .
3.3 EE®ESw MTHERIZEITINRENEE
SEEEHOEREEZCE, FMREERY T, FEix
Ltk microvilli A F, HIRE, MEEE, TMAEE
HOWTFRDO N A4 v, FETE5h -k (Fig. 3a).

— < /NI

FLBLER B

SEERTRBa o ROCHUA . (Fig. da,b), ROE R
(Fig.3b,c) 1ok 52T, o MoAb v
<%, MfaREcL AR —RIEnR bl
in situ DFFC, KRR & ¢ B RIG3 % 3C3,
R XU, BHBEEEEOLKIGT S 2D2 VT, 5
FEH MBS TR0 fiZ, FEFHNCEEELC. 5
#% 2 BT, DEEAIRRA R XY, FMikET 4 v
o EOEENR bR, %< Ol EERF I
W, MELTWa-T. WTFhoikd, Thb
DO MM & £ MG L7zo3(Fig. ba, b), 2D2
X, MR bR LR, BTV RIS R R L
7- (Figba). 5##% 6 Bfflcix, Ml Em R
HE LD, MRS L, RRLCE
WIS REDFER RS B L. CoRFATYH, 3C3 1k
4 M HRERE & RUE L 7 a3 (Fig. 5d), 2D2 Tl
FtoESE s, BMEEHEEOREm, iy
K% L (Fig. 50). 352 12 FREU®R T, M

Fig. 3
(b) and Y-1(c).

Immunoelectron microscopy of freshly isolated hepatocytes labeled with MoAb. Unlabeled control(a), 2D2
Both MoAbs homogeneously label the entire surface of the cells.

X 3000
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Fig. 4 Indirect immunofluorescent reactivity of MoAb to freshly isolated hepatocytes.
Fluorescence is seen on the entire surface of the cells.

BrfEL, HFESItih, BMIBERES TR
HIfsBE AR Le, 2 OB AT, W< D OEHIE
BRSO 2D2 KRBT B LS, WThodik s
DORIGS, —MICANEEE & 7o 7o (Fig. Se, D).

3:4 % MoAb O#ERZIEEICXT S1ER

% MoAb #istithich b2 UdilmL ¢, Hiiflaz
BEFEL, % MoAb D#ifa#EE® <33 5 F A ARERTIIC
BE L 7. FEFREIOR & 56 < KIG$ 5 3C3, 6B4, Y-1
Nz B ey, B 1~3 K fifaos s
b, 4TI, HHECMIENSRAERTO
B 2R L (Fig. 6a), ZhicxilL, HELEELC
MBELTH T, THIZKL, 2D2 iz -8E
i, SRICHAN TG E A EE LB Ih - 1o (Fig.
6b). 10Bl iz 7-3B&TiE, 1781 10 ug/ml O
EETIE, 3EAEEERR ORI -0y, 100 pg/m/
T, MEOBEINBREICRD L.

Wiz % MoAb w iz inz, 2 BERF MR 2 24 FeRd
B oo, ey L. 2D21E, 1,10
BLO10 ug/ ml DWThOEETYH, MilgEdRick
BT I -7 3C3, 6B4, Y-1 T, 1pug/mld
TR 40~60% DEEAEBHIE 258D, Fi, BEWK
FLCTESERIEAEEL, 100 ug/ml OEE T
80~95% DEEHEFAIFFE AR LAz, 10B1x, 172-L 10
ug/ml DEETHEELY Y 2 feh T, 100 ug/ml
T, #50% DAL RS, Fab T, 1,10
ug/ml TEERG. 2 fho1ehy, 100 pg/ml DEET,

2D2(a) and 3C3(b).
x 400

¥ 50% DffaEEEH -2/ R Lic. /2 WGA T, 1
ug/ml TREERR bR e, 10 ug/ml THE
37%, 100 ug/mil DEETIX83% DEEH LR b
7= (Fig. 7).

4 = =

4-1 MoAb L HIERFODHE L UDFE

Sy b FMIREO WGARSAEH PR & L T
MoAb Z{ES L, FHifalioE e, Mskmm, SME
TR ALY OET, ROMENEMEE RIS 2 H0E
(3C3, 6B4, Y-1) &, EMEE N £ 1 v DK EFLT
¥tk (2D2, 10B1) #87. Zhbd MoAb i X -
TRHBINDHHF L, VTR MR E O A 16
L Cu e

Kawakami et al.'?, McMillan et al.*® %, L
72 WGA % 5 v + B G &8, WGA &5 F
DIRTERFARI L A, D3 o021V E, A
BRI OREIZOATS VI EREYEB TS, Hx
D MoAb iz X a##%& Tz, WGA &5 Tomig, &
e LA EMPEmEFICOMTHoTFE, ETON
A AV ERBHBCOHT B L DN, T T hERF
T 52 ENPELNITT S T

FF#ERR D ML B B RIS Lz 2D2 & 10B1
1, Western blotting Tl3, FhFhEicbH T LR
55 ENTE® I ht., ZhE CTEMERE N 2 A
VICERPBERE LT, TOBREEHEIHLNC
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Fig. 5 Indirect immunoperoxidase staining of cultured hepatocytes with MoAb. 2hr(a,b), 6hr(c,d) and 12hr(e,
f), 2D2(a, c,e) and 3C3(b,d, f) Arrow heads show bile canaliculus-like structures.
2D2 labels bile canliculus-like structures. 3C3 labels the entire surface of the cells. %400
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Fig. 6 Hepatocytes cultured in the medium containing MoAb for 24hr. Y-1(a) and 2D2(b).
Hepatocytes aggregate and form spheroids of compact morphology(a). Cells are attached and spreaded

(b). %100
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Fig. 7 Effects of MoAbs on adhesion of hepatocytes to
the substrate. Supplememtal amounts of
MoAbs, Fab and WGA.

100 ug/ml

1ug/ml ] 10 ug/m1

TR TWAHDIE, leucine aminopeptidase (LAP)'
&, dipeptidyl peptidase IV2? ® 2 2 TH 5. ZDix
7 Cook et al 2V 1%, 5'-nucleotidase i & Con A £
ARerETHOHMRESBEERPRE LT, K7t —
NPUEERERL, ZhERIET % 3 EEO BN ER
RiNcEAXE. T 5 b, 110kD 0&EH TR
DEIRICBART S LRI hTWwA. Lal, LAP,
dipeptidyl peptidase [V #&» T, ZhbDOEHIL \»
FhbHFEH 105~160kD T, SEF« DER L 12

MoADb TRHBEN AR L 1L, FTFETRE>T5.
SEBH IR b 2 oDHES T OEE, HHEI
RERBETH B4, oz, HBIFELS, £
MBIz OLFEHT 5 b, BTG 0FEM
DR L, E<BEH L5 FTH S ATREM 2 TE
[

—75, 3C3, 6B4, Y-1 I2X > TR#INDH5 T, BT
Mlaon TR, BELLLTOME, Akt mE
MM R L T e, EEMRTE, Fiiao
ZERIGLI, Lal, ThET, 0k ey
MERTERACOWCTIRENRShT, Enk 5k
WA H SO THEARHTH S, T, Thicow
T, FHBES F 2 1 v icd 5 RIGORECS D
DERENS D, F71:, Westernblotting TIi%, Zh %
hORBFBIROS FEHENR R, ThXhEix-
T T aRE L TUAAREENAE 2 b,

4-2 MoAb SBEMRE NS BT S & USEERTHER
TS

SEEFF AR ERZAL L, M e 3R EDC 342 T mi-
crovilli ¥E L, HEMIZ3 2DOF 24 v EZXFIT5Z
LIIARAIBETH »72. Wanson et al.?”, Drochmans et
al®, Penasse et al?®, ¥, =235+ —¥IcX HHFH
fa o BERR A RRRICEZE L, MBI &
JafEEEEB oML b, Kk ChEET S MR
1= microvilli 23 L T, £{&2 microvilli it i
HELBIZHMLTHI EEHELTD. ZDLS
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BIREOEILICHE - ¢, &HFRY, EHRfcEcRE
3530 (3C3, 6B4, Y-1) &, EMEBTCEETSD
o (2D2, 10BD) &, MMELRCHE LA E2RT X
5T -t

Groothuis et al.? TEEEBLEN I, FMHBEE
B icff7E+ 5 alkaline phosphatase, ATPase 7
EOBELRTEMR Y, SR, MEEs Bt
bbbl eZHEL TS, Cnksie, HEEIRS
TEEoT, FHlREOMER, MEoxrsTd, &
bR b —bT 530 EELONE. Lnd, =
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