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Analysis of Liver Cell Membrane Antigens by Use of Monoclonal Antibodies
— Detection of Antigens Corresponding to Serum Antibodies
in Patients with Chronic Hepatic Diseases —

Hideki HosHI and Kohzoh IMAI
Department of Internal Medicine (Section 1), Sapporo Medical College
(Chief : Prof. A. Yachi)

ABSTRACT In order to analyze the liver cell membrane antigen, anti-liver specific membrane
lipoprotein (LSP) antibodies and anti-liver membrane antibodies were measured. Several monoclonal
antibodies (MoAbs) were prepared against liver cell membranes. They were utilized to see if inhibition
occurs by the antibodies in the serum of patients with chronic liver diseases for MoAbs to bind liver cell
membranes. By use of one monoclonal antibody, we characterized the corresponding antigens on the
liver cell membranes. The results obtained in this study were as follows :

1) Anti-LSP antibodies and anti-liver membrane antibodies showed higher titers in the sera of
patients with autoimmune hepatitis and chronic hepatitis than in the controls. Especially the sera of
patients with non-A non-B type chronic hepatitis showed significantly (p<<0.01) higher titers than
patients with B type chronie hepatitis.

2) In order to analyze the antigenic determinants against antibodies in the sera of patients with
autoimmune hepatitis and chronic hepatitis, we immunized human liver cancer cell line PLC/PRF/5 to
BALB/c mouse and prepared three monoclonal antibodies (MoAbs H1, H2, and H3). -

3) MoAb H1 was organ non-specific and species specific, while MoAb H2 and H3 were organ non-
specific as well as species non-specific. The corresponding antigen of MoAb H2 was 75K dalton in LP2
fraction of the liver homogenate described by McFarlane ef al. An indirect immunoperoxidase method
revealed that the determinant was well stained in the normal liver tissue, but was lost in the cancerous
liver tissue.

4) Two sera (HA and KO) from patients with autoimmune hepatitis inhibited the reactivity of
MoAb H1 with Chang liver cell membrane in flow cytometry.

5) Immunoblotting by use of thin layer chromatography (TLC) showed that the antigen recog-
nized by MoAb H1 was glycolipid.

6) The method is useful for analyzing liver membrane antigens and their antibodies in chronic liver
diseases. (Received April 8, 1988 and accepted May 23, 1988)
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1972 # 0 Meyer zum Biischenfelde and Miescher?
DIELIK, BEFRECE T 5 REFN ERNTE
ELT, FFRESRE OB A fThh T& k. 20X
5 7o FFAIREIE R EHTF 12, liver specific membrane
lipoprotein (LSP)?, liver protein2 (LP2)%, liver
membrane antigen (LMAg)? 7o & 238 S T3
A, WThd crude e ETH B, Fhd iz, BHF
FEREBEZMEROHFEICOWTH % DBMERD 5,
HICHRE DM/ BRIC I S leh o e, TOEBHD
O EDIHR BRI E— W5 ThH L ofliz, B
EMBEFOTERAY 70 —F 1 THD, HOENHE
BHTLIRNZ EDBBET RS,

F LA TR, BT, BB
THNLDOhDE 7 v —F PR MoAL) ERLL,
SISFURIZ DV COBRBEETT Y L LI, D MoAb
DREBTH= + — T EBEPCRET s IEEFES
BEMEFOFEEZEHL LS LR A Ebr, &
D X5 RFETRWE S hied i BFicE L T,
MoAb #7r -7 4L LT, ZOWREHESHCLED
L7

2 WRAE

2-1 HEEMARES & UHER

BRI E T, DTFoe EERE X OEE
RV, Thedbb, FFHMBEHK o Chang FFlkE (&
FERREEEHE S LI o), FE#E L Cc
He-20 (hiBERZFRE A ARXEEL I VS 1O
PLC/PRF/5 (RlILKZER_B#EZ I VHE) o0
T Y v <RMls U< Moltd % B\ 7. i, #Hi%
ELTFMFRM L7 2 o v b HEE GHEs X
U L 0e PEHER, 5 » TR L OBEBE
U HREES L A7, RS~ v A~ BHE
MfE & LTy, X63-Ag8-653% - 7x.
2:2 LSP § & U LP2 D EHIRE & f#4T

2:2-1 LSP &L U LP2 2EOER

LSP & L O'LP2 43Eivk, McFarlane ef al.? D5k
A TR, b, 2¢1 CE bk F HEEE
FET=R—PFEL, 105,000, 1EBEEOBERLEYTT
W, EHEEBEBR L % 0L % Sephadex G
100(Pharmacia, Sweden) T# L{EEL, #E—IE%
B, ZTha@#fEL, X512 Sepharose 6B (Pharmacia,
Sweden) THY AEBL, #—1&% LSP 4, £k
# LP2 7EE LUHW. 5 v bR IOFRFEB

FLBRER RS

DT RBEDERIERTT, LSP BX U LP2 SE %15
o, i, AV oy OERIE, Lowry EY T - 7.

2+2+2 Sodium dodecyl sulfate polyacrylamide

gel EXXE) (SDS-PAGE)

Imai ef al ® DWEIHE - TEB L. ¥ ik 7.5%
E 0% S A v, PURELT2:2-1 TIEELcE
b LSP 43 (Lotl, Lot2), v I LSP ik X O
FRLSP BEE 1 v —vizoXx 100 ug HRALIKEIL
7. % 7z, 2-mercaptoethanol (2ME, BioRad,
USA) AL, 1% (v/v) T Tfiote. kBRI,
Coomassie brilliant blue (BioRad, USA) # AT
rARRE L.
2:3 MoAb O{F&Y

2:3:1 REE REFES S UHERERE

RERELTCLSP #E7 57 v + BB FHEKE
PLC/PRF/5 B\ e, REEH B, 5X10° EOMR
IRE ) v REESER (PBS) wgEswibor
BALB/c~wv 2 (MESHEES, BARZ V7)) OEEAK
1Bl 4 BEREL, HROELD 3 HECEREN
A BT L. 7, MlEgié ik, Kohler and
Milstein® 12 U7e5FA « §HY 0 FEIC L - 7.

2:32 NATYF=2DRH)—=2F

—RAZ ) —=v7E LT, RERE o e BEET
FEAifE PLC/PRF/5 o #ialE & o Kt 285 L .
Tizht, #Miia4d PBS €3 BIEHEREHE, 96 ALK —
b (Costar, USA) = 1X10° @/well $2ofnx 7. &
C—RPUEE LT A 7Y F— = 15 100 wl/well %
4C, 1 BRI ER. Zo%, 7v— % 800 rpm,
55 LU EEREC, g, RO PBS ¢ 3
EgEE L. TRPE S LT PBS T 1,000 f5I=f R L
feAF o - CEBHE T FR <R QES e 7Y
v (IgG, IgM, IgA) #HmiE (DAKO, Denmark) 100
ul/well % 4°C, 30 HDRERMG &2, PBS T3 @k
BL, O—7 ==V vyo7 IV DEAIE, 0. D.
492 nm B CTAIE L. kA2 Y —=v 7L LT,
—&k A2 Y —=v 7 TRIEINWA~AT 7Y F—<LFEY
e PRB RIS, FoRaRE L. Tk
b, A 10% A=) v ERRBY=F LT —
ML DBEIEL, »$5 7 4 v EIEE 4~5 um BT L
b o ARES LA F v —¥H T ey 735 B/
T, 0.6%BELAKEM A £/ —MZER, 20 SRR
J@/fR, PBSImX b 3EESE L. R RFED
IR RERE LI 570, PBS X b 40 fBSIcfi R
LIEEFRREME XER, 20 0HRIGE®. b1
—RPURELTAA 7Y F—< EERRR, 1 BEEG
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X PBS T3 EHEELCE ZRIAELLTPBST
L0 fEBER Lo~ o 8 — BEBF R~ v 2%
&g e 7Y v (IgG, IgM, IgA) #m & (DAKO,
Denmark) % & X472, Wiz PBS € 3 mIEHEHE,
3-3’ diaminobenzidine (FrIL{bLE) I & b BE I @,
By, 0.2% 254279 —v (SIGMA, USA) i
X b ﬁ - 7.

2:3:3 MoAb NREI/ 07 I FANDRELE LU

b

gy n 7 ) v 25 AR, BRIV A IgGL, 1gG2a,
IgG2b, IgG3, IgA ¥ X 08 IgM FiMiE Miles, USA)
#Z VT, Ouchterlony BE'O X hRE L. %7,
MoAb D¥s54tZ, BALB/c =7 RAEEERICA~1 7Y F—
<= HREHLTELNBEKRE D, 1gG 12 33%MEEN
#%, DE52 (Whatman, USA) ¢, %7 IgMix
50%H% &2 ¥ #7 %%, Sephacryl S 300 (Pharmacia,
Sweden) VT AERBL, ZhZhBoBRLe.
2.4 MoAb OMICHEL S TIZTE b—7DiRR

2:4-1 HEBPHOKRER

B, 2.1 TB LA b FFHEBRGEES X OV
) X OEEM, 7 v R X BB S CICEK
RIFEBRO FNFN 10% A1~ ) VEER L O 95%=
2 7 —LNEETR #RVe. BRGEE, 2:3-2 TH~
e RE L v 8 — EELRE - 1.

2+4-2 FRINERK & DIRIGE

v bR I ER AL, A, B, O (Ortho Diagnostic,
USA) D 2% RiER #FEE L, MoAb L DRIGMKEEAE
B, TATIVEBIVEE, - AAEYRVUER
BRI OBE L, BENRE LTI H (type2)
MoAb S1'V Z R 7z,

2:4-3 Flow cytometry IZ & 185

MoAb & £EEMAd & O RIGHE LRSS T 5D,
DFoREciat. Tidbb, 2.1 TH LN PLC/
PRF/5 f B3, Chang FF #i A8, c-Hc-20fila s X O
Molt 4 % PBS € 3 HEEE, RBRECLThLh X
109 EFoFE L. WIe—KPUEELT, ~1 7V F—
<= FE 100wl A, ThZHIEAT, 30 pHRIGE
W7, PBST3IMEPEELL. LKA LLT,
PBS T 40 £z 7R L 7= Fluorescein isothiocyanate
(FITC) B# v ¥~y 21gG 3 IgMLmE
(TAGO, USA)100 p! xhZhic4C, 30 FRRIE
g, PBS#H W T3HEESE® flow cytometry
(EPICS-C, Coulter, USA)icX v HllEEL, #EEBM
XK (%positive) B 5\ 12 ¥H 608 E (mean channel)
ELTERBEL.

T #E R LI o ST 425

2+444 T FAy FERHEE

MoAb & LSP & X O'LP2 & o RIGEEBET 51
DI, 233 TEH KB L 72 MoAb % N-hydroxy-
succinimido-biotin (SIGMA, USA)iZ X b biotin 1k
L, E—Hficl 59V P 1 vy FEERPUAERT -1
T, —K MoAb 20 ug/ml % 96 7CEE SV — b
(Falcon, USAY 1= 100 / ¥F2o A, 4C, —KIEL
TAF 4 v 7 (Falcon FAST System, USA) Z[&#H
U748, 3%&EmE7 A7 v (BSA) ik b 37C,
2B Y e v F V7 Lk, IR E LT 2:2-1 THRE
L7 LSP BXO'LP2 D 10 ug, 20 ug, 40ug, VIV
80 ug ¥ 37C, 2RHEIRIGE e, PBS €3 EEE
L. EH &AL L CThiotindk LU |/l —
MoAb 10 gg/m! % 96 RFEE S v — Fi2 100 wl $0A
h, 37C, 1BHRE SR, PBS T3 EEERLL.
Wiz~ 2 —EE# avidin D (VECTOR, USA)
% 37C, 07 MRIG &%, PBST3EEEE O-
72V IT7 IVIRIDFEEZIR0. D 492 nm ik
WCHE L .

2¢4+5 SDS-PAGE & & V¥ Western blotting

MoAb OHIEFUR DG FEHRET H7diz Imai ef
al® DE R S TERBLI, ¥ rird%, 7.5%BX
C10% D7 v fvie, R & LT, Chang o
1%Nonidet P40 (NP40, ¥3:{b=2) HEK & 2-2-1
TYEBL U7 LSP s X O LP2 % 1%2ME L34, SDS-
PAGEiw X W BRIL, BEULYW oHEL->Trr X
h= b eeir-— 2l (pore size 0.45 ym, Schleicher
& Schuell, Germany) ~EE L, BERPEELHVT
PR AR L.

2-4-6 HEBHIEMER

2+4-6-1 HAgBE DA & U thin layer chromato-

graphy (TLC)

2:21 CHELALSP##¥ & LT, FolchoJf
T X v EEES Y. CoOREES RARETE
L7th, 227 —AtE0.5 NKEMLF M V¥ a8 EM
237C, 30 0HAEL, Zhi &bk Folch 0Fk%
BTl BB SH L. BohiclEES ¥
"t TLC v 7 r L. BB, Hirabaya-
shi ef al.'® OFEIRE, CHCl,/CH,O0H/H,0050 :
40:10) (—¥%) ¥ X ©v*CHCI;/CH,OH/2.5N NH,
(50 140 :10) (=) ERAVTe.

2+4+6+2 TLC blot & & & UBEHFE

Towbin et al.'® ODHECEL T -7, Tibb,
TLC ki A v FeeA7ia—ARBAL, BETS
RIEE EXLE, TR 245 THW=FrEn
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r—2ABEEEE, ¥25HOBBRHNESZL VEFL
7o, BEHE, BESETHAVCTHIEREYBEEL,
DOBEIE (REfE) ZRD7.

2:5 BEMBDOH LSP HEDKH

2+5+1 Xt %

BITEXS ST IEH R BEE 10 4, 2R 255 41, B
46 30 11 (B ZURF4 15 4, 3F A 3F B B4 15 41D,
B ORI 96, FBEZE 30 4, 8RS
o BE R EE S #l (RA 241, PSS2 %, SLE1
B OFFUFITH B BHCOREMF KD DENIL
Mackay et al.*? 125 > fc.

2:5-2 BEFIMEE

22+1 THHEE L LSP 200ug/ml % 2-4+4 \T/R LT
FETEMBLL, ey Fv L. KIZ56C, 304
Rl CIEBMb L cmiB 2 8 AL, £ D 100 wl %
37°C, 2RSS €, PBS T3 EIEHLE. &
HIZ PBS T 1,000 fEMAR LAz~ 2 & — RS
Bl bREZ = 7Y v gG, IgM, IgA) #iMiE
(DAKO, Denmark) # 37C, 1HERIGEE, 2:4+4
L RIERDEEIECHIE L.

2:6 BEMBFOMAHERERFEDORE

2:6:1 1 &

BITEXS SR X IEH R B RE 18 7, 2MERFZ55 6, 1Bt
FF4 48 41 (B ZURF4 28 5, 3F A 3 B BUFF 4 20 1),
BOREMERFZIG, FEZ 1146, I HiaRES F,
oo B O et g B 3 fII(PSS 2 41, SLE 1 %) D3t 99
BITH 5.

2¢6°2 Flow cytometry |- & 2183

Chang fFifila% 2-4-3 IR L HETHREL, K
56°C, 30 R TIE@ILL cimiE % 50 57 RL, £
100 ul % 4°C, 30 S RIRIG X274, PBS T3 [mIE#E
L. E5I1I2PBS T40 f5IcF R L7 FITC v+
bie r s e 7Y v (gG, IgM, IgA)#iimiE (Cappel,
USA) # 47T, 30 7RG &%, PBS T 3 [EI3EEE,
flow cytometry THIE L 7-.

2.7 BEMBEPOHITHIAESEE MoAb & DX
HRNDERDIRET

2:7-1 % R

RRIMFE & LT 2:6+2 127 L7z flow cytometry 12
HHFITE T, Bt (Y%positive) 3@ - 72 HT
TRV 25 4 B, 1M 1 Hl7e s T IEE xRS 1
Bl i, 7, MoAb & LT2:3 DX 5 1cfFEl X
h, A7V —=v7&hHl, H2 % XOH3 ZH
7e,

2:7.2 Flow cytometry |2 & % #1588

FLBRER 3K

Chang FFfifg# 2-4-3 IR LA HETHEL, ki
2:7-1 DIE@ILIME % 50 I FBRL, T D 100 ul %
4C, 30 RIS E 7%, PBSIcL b 3 EIgEE L.
X B2 MoAb 100 u/ % 4C, 30 I &+, PBS
2k D 3EPEHE L. RIZPBS T4 fFIcFRL -
FITCE#: v ¥ #1 = v = IgG % 7= (3 IgM #i f1 i&
(TAGO, USA)100 ul % 4°C, 30 4G &+, PBS
T 3 [EIgEE, flow cytometry THIE L 7-.

7ok, HHEIER (A BUToRNck hEH L.

A =Bzt

B : Chang FF#ifiz MoAb D2 i 872 %posi-

tive

C . Chang FFfifaic i # KL S €28, &b

MoAb # Kt & ¥ 72 %positive

3 HARRHE

3:1 SDS-PAGE (2813 LSP IR

2:2-11zX B Bhte b LSP(Lot 1) % SDS-PAGE
X h#EH L7 Fig 1 @izR4 X 51z, 2ME FELE
T, KAITRTEOSEF AL » 7B EEIND
band D5, o> band (2% & A ERDSNTH -
7o i, 2MEMETIE, $22K 24+ w55 300
K Zn b voliciE $ 5 ¥h 5 bands (major bands)
PBUR, < Bt &5 bands (minor bands) 7310
BOK, F#920 Ao bands 23320 bhtc. kize b LSP
D Lot lick 1T 5 E R X OB ER LR 2 L
7. TR, Fig. 1bicrm+ X5, & LSP o
Lot1l & Lot 2 iz AERBNT, &b LSP,

X100

Weight ; . Weight  Human Weight
Marker Human LSP (Lot 1) Marker Loti Lotz Rat Rabbit Lrue

(a) . b

SDS-PAGE pattern of LSP (Coomassie bril-
liant blue staining)

(a) Human LSP (7.5% gel)

(b) LSP obtained from human, rat and rabbit liver
tissues under reducing condition (10% gel)
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Table 1 Histological distribution of antigenic determinants detected by MoAbs in the liver and
renal tissues assessed by the indivect immunoperoxidase method.

Liver tissue

Renal tissue

MoAb . Human Rat Rabbit i Rat Rabbit
on cancerous Cancerous — - - — -

foncancerous  Cancerows (n=2)  (=») (=D (=D (=D
H1 (IgGD Ed + - _ + _ -
H2 (IgGI) + = + + e o +
H3 dgMD + + + + + + +

+, positive staining; —, negative staining

5 v b LSP £ X 0% % LSP ofliciy, minor bands i<
BYDOETTD S, major bands IZITGE AL
ERRDID - T
3:2 MoAb DORISHNIRTR

WS X DB R 7Y K —= 200 Bk, R
IR & 7o o 1R E AL PLC/PRE/S RHUR & Lic
R RSB R AEIC X D — kA 27 ) — = v 7 R AT
L, 5Bk @R L. RICRAZ ) —=v 7 ELT,
b RS R REERE S LA R o A - I X
D BFERR S B RURT 5 S RREERIL, ThbD A
7 ) F—=X b 5bhiMoAb HI1 (IgGl), H2
(IgGl) X W H3 UgM) #LIFofFIfL .
3:2-1 HEEDTHDOBRR

3D MoAb iz oW\ Tk b, 7 v P BIOFKED
L OB L ORIGHEREERRE VA F o 8 —X

Bk hREL, TofER%Y Table LT/ L1
MoAb H1 13, & bR OIEE R X OEElo M
Rl 2 (i il E 1 b OV E At (Fig. 2 () %
RL, BCTRRMAEI BETH -, 7 b, &
Hiks T ORER 7D B EB I e TH - .
MoAb H2 1, t rFHE#kOIEREIT O cMiaE iz o
F AT L (Fig. 2 0) 2%, B TIIERL
B3l Th ot i, v FBERME 7 v
N BFAIRG « BIRME S X OFKRFME T L L TH
g BBt TH - 7. MoAb H3 13, v &0k
FEE R X OB T I MR E i AERRDR i Bt AR L
(Fig.2(c), e MBRME, > v M- BRAEES
L ORBIMETLBETH - 1.

3:2:2 FRMER & DRICHE

3 & MoAb 120\ THRIMER & D KIEH 2 BEE KRG

(c)

Fig. 2 Staining patterns of MoAb HI(a), MoAb H2(b) and MoAb H3(c) in liver tissue containing

cancerous and non-cancerous regions by the indirect immunoperoxidase method.

150)

Gazb; & & X

MoAbs H1 and H3 stained both cancerous and non-cancerous regions of the liver tissues,
whereas MoAb H2 stained only non-cancerous region.
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Table 2 Reactivity of MoAbs with red blood cells Table 3 Reactivity of wmonoclonal antibodies with cul-
assessed by hemagglutination test. tuved liver cells assessed by flow cytometry
NoAD (EPICS-C).
o
Red blood cells Target cells
H1  Hz  H3  Sr* MoAb £
Al — — _ n PLC/PRFE/5 Chang cHc20 Molt4
A2 _ _ _ + H1 67.0%* 86.4% 38.1% 1.5%
B _ _ _ + H2 41.7 18.6 19.3 0.9
0 _ _ _ + H3 56.7 60.7 52.7 1.2
* anti-blood substance H (type 2) MoAb * % positive
‘ Chan? H1 (E.‘.hang { H2 ] 0.5- _
L L
z i i z | g }
3 L, i 3 gk 0.41 1
Flurescence intencity B64% oo Intensity  18.6% g AH3
& 0.34 E H1
Chang H3 Chang YH206 g A
: | ! i i o AH3 /
3 | 5 ) | !
£ z i £ 0.2 .
2 |2
2 - 7
‘ Hrescence Inensity 60.7% - ‘ Fluorescence Intensity 0.9% 0-1_ 4
Fig. 3 Reactivity of MoAb H1, H2 and H3 with cul- /‘
tured Chang liver cells assessed by flow o——OH2
cytometry (EPICS) 10 20 40 80 10 20 40 80
MoAb YH206 (IgM) to high molecular weight
adenocarcinoma-associated antigen was used LSP (ug) LP2 (xg)

for the negative control antibody.

X D#BE L. Table2 @R+ X 51z, 3RBOPET
WTRhORMERE SWERICET ST, AR, By
B ik HBBUR & OBEE R bl - e

3:2:3 FiEEEMiaE ORSE

318D MoAb o\ C KR E M & o Kk %
flow cytometry & TR L 7.

Fig. 3 w/r7 X 512 MoAb HI, H2 3 X 0'H3 i3,
Chang ¥ # 9 /=% L T negative control ® MoAb
YH206 (IgM) = b8 L, %positive ¥ & U'mean
channel & b b EHEAR L. $ic MoAb H1
KL UWH3 i, &E\%positive ¥ X U mean channel %
AU EFie, Table3 i X5, 38D MoAb it
negative control ® Molt 4 LI#ho 3 BoREE a3
NCEEHEER L. #Z MoAb H1 13 Chang FE#l
Xt LTy %positive 3 X ' mean channel %7~ L
7.

3:2:4 LSP LU LP2 % & O IoE

R hbo 3D MoAb im0, LSP ¥ X O
LP2 5 & O RIGHEZ v F 1 » FERERAEEZL D
Biat L.

Fig. 4 wr+ X 51, MoAb H1 & MoAb H3 3,

Fig. 4 Sandwich ELISA with monoclonal antibodies
employing LSP and LP2 fractions as antigens

LSP 8 X O'LP2 EIOWECRIGE R L. Lil,
MoAbH2 %, LP2 pEORENIGL, LSP 4HE& I
ﬁm%ﬁ%? oot

3:2:5 MHSHMRMFFENHRE

LLED 3 %D MoAb oo\ CRIGHE O T B2k
#3572, Chang Frififiae NP40 g, LSP X
O LP2 ##1JR & LT Western blotting %77 - 7. #®
BER, Fig.5b1ri1 X 5, MoAb H1 f 4« o4&t
5%, 7.5%7 1, B8IU10%7 L, 2ME LESH B\
FIEME) B\ T h band 2B st —FH,
MoAb H2 1% Chang FFffifge> NP40 i3 X O LP2
7K &t vofiEi band #7285 7:28, LSP it
Db ote. Eiz, MoAb H3 i Chang Fr#ilao
NP4O R 149K # v+ v, 51K £+ v, 40K
gFarv, LSPIm 140K #a v, LP212 135 K #
v, 56 K £ v Otz AR o bands E 1.
3.3 IMEPDIT LSP HiEnigH

BREEEEE RS IOIEE S RMEROH LSP Hifks
BRMAECTHE L. EETRBREORLE DT
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#)+2SD % cut off flE& 3% &, Tabled DX 5ig, 5
M AR O IEE B 10 i B ond, &
KT 30 FiE 8 B (27%), B CHREMTHE T2 fl
4B (44%) LBBMBEE N ED . Fie, B
S BRI LIEAFEBROBHRICIELZZDIeh -
fo. fo B EREMEE TR0 TIIH B0,
5% 2l (RA 33X O°SLE) it &Rd .
3+4 MiEPORFTHBRE DR

FREE B AE R X OIEE KRB & o HUF ek
1A% Chang Fr#ifg #HE & L C, flow cytometry iZ
X hPIE L. IEFE S BE O %positive DF¥+3SD
cutoff lEE 35 &, Fig. 6 1R+ X5, IEEXR
BIOEMFATIE, ThTh 18 flks X U85 fl£fis

HT MR B D AR AT
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MoAb H1(IgG1) MoAb H2 (IgG1)  MoAb H3 (IgM)

Weight

Marker Chang LSP LP2  Chang LSP LP2 _\\Chang LSP LP2
200K «=
116K
93K s
66K

-

45K - - .

2ME (+) 2ME (+) 2ME (+)
Fig. 5 Molecular weight determination of the antigens
detected by monoclonal antibodies with SDS-

PAGE and Western blotting (7.5% gel)

Table 4 Detection of antibodies to LSP in the sevum of patients with liver diseases assessed by

enzyme-linked immunosorbent assay.

Serum Number tested pii?:gez a%{es Positive rate*
Normal subject 10 0 0%
Acute hepatitis 5 0 0%
Chronic hepatitis 30 8 27%

NANB type 15 4 27%

B type 15 4 27%
Autoimmune hepatitis 9 4 44%
Liver cirrhosis 30 4 13%
Hepatocellular carcinoma 5 2 40%
Autoimmune diseases** 5 2 40%

* Values more than mean level +2SD of normal subjects were considered to be positive.
** One case of SLE, 2 cases of PSS and 2 cases of RA

L]
> 501
-
7}
£
2 401
>
© H
Y * * .
> .
o L] L] o &
2 204 - s @ ’
Q {4 ° . ° o °
R 104 ° & » . o ° . °
° 8 o .:: ° & 2 - ° o
L LI NP S :
inactive active inactive active
B type nonA nonB B type nonA nonB B type nonA nonB
type type type
Normal Acute Chronic Autoimmune  Liver Hepato- Collagen
hepatitis hepatitis hepatitis cirrhosis cellular ca.  disease
Q [0) 6
N8 % Yag % 4 % %
(0%) (0%) (13%) (56%) (45%) (40%) (0%)

Fig. 6 Detection of antibodies to liver cell membrane antigens of Chang liver cells in the sera
of patients with liver diseases assessed by flow cytometry (B type refers to HBs-Ag

positive hepatitis.

NonA nonB type refers to HBs-Ag negative hepatitis.)
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Blchbor, BT HFT 6 51(13%), B
TR 4T3 9 B 5 H1(56%), FFREZECLL11 4l
F5H U5%) Bt TR E, BEFETIR
B AT 4 28 plii&piettc, chchBLTHEAFEB
RIFF2¢ T3 20 Fiek 6 B & BBEENS\ B2 0 (p<
0.05), BRI E T LICBERAE -
(p<0.0). Fi, FEErRTh, BECRI fid
14, 3EAJEBRTIZ8HId 4 flicBiELRL, B
ok mtE FAFEBHCHMEREZRLL IHIC
B O R IR Clri%positive 235 5 & <, 30% L L
DEELRTHE, BiEE 5 FIF 4 flic@oic.
35 [iEDO LSP ik LT AR Ao ek
3+3 B LV 34 BT BBEIES G, i LSP filksks
X O Chang Fr#fg 3= LR BEE 5T i 4 F) Rl
LB BT 15 fik L O E CRE T4 9 fiost
24 I, WFER SR Le. Z0#E, Fig
TWRT X O, ¥ LSP iR oL B0 Dl 24 4l
F3f (12.5%) TH Y, HFHKESEOZ LB
DO 24 Fld 6 4l (25.0%) wiBbie. Ei, WHE
NELIBED D D% 24 FlF 3 41 (12.5%) 1CiRH I
A, ThbRTNTHORESETEOFTH - 1o,
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Fig. 7 Relationship between anti-liver membrane
antigen antibodies and anti-LSP antibodies in
the sera of patients with autoimmune hepatitis
(AIH) and chronic hepatitis (CH).
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Table 5 Binding inhibition assay of monoclonal anti-
bodies against Chang liver cells with sera from
patients with autoimmune hepatitis(AIH) or
chronic active hepatitis(CAH) by use of flow

cytometry.
ek 9 inhibition of
Inhibitor bigding of MoAb
Initials Age Sex Disease HI1 H2 H3
TA 28 F Normal — — —
HA 40 F AIH 51.6 — —
KI 18 F AIH — — 27.5
KO 60 F AIH 31.9 — —
IT 28 F AIH — — —
SA 30 M CAH — — —

* serum diluted at 1 50

3:6 MoAb kIFROHATHMRERGTE & ORI IE
DEBOKET

3% MoAb H1, H2 5 X OV H3 &, #HFAREER
EOFD - Te BTARBEER S 4 61, BRI Fiost
5 Bl M iE F AR HL & L O3 IEHLR O R R ok
a7 57, flow cytometry &V FoHIHIEEBR 21T -
7.

FDfEHR, Tableb Rtk 51k, MoAb Hl i&ouw»
T, HCARMFABENES, EF HA (iR
&+, LE #ifg—)% X OMESI KO(iksidk+, LE #
BE)TEnFn51.6%, 31.9%0ME»FEHD 5Nk,
# 72, MoAb H3 o\ Tk, BOREERKEEN
B, AE6IKI i+, LE fifa—) < 27.5% D
AR D St UEOREL b, EOHIEloRD
HRES HA fiE T onT, I HLICBRREED .
37 MoAb H1 & U ATH MiEFHitE (HA 6) 3¢

ISR ORER

3+2+5 T SDS-PAGE ¥ X U Western blotting %
VT, #Ex DO&tkT MoAb Hl OXGHEREXHREL
7243, band B B hich o te. I THRIGHRBE
BETHAHZ E&HERIL, LSP 48 & LT Folch @
FEEW ik o IBE vt L, Hirabayashi ef al.'® ¥
X U Towbin et al*® OFFEkic# L € TLC-blot %
AWCTBREBERT . LTOER Fig. 8 OXMIRT X
51z, REEZA—®IC0.8, RTL0.7TH HEPALIT
spot ¥R 7z. T MoAb H1 O IGHLIE X, g
BOSBEEENSE 2 C, BIRETH 5 RENH5E <
REX i,
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Fig. 8 Analysis of the antigen determinant detected by
MoAb H1 with TLC-blotting
Solvent system: (D first step, CHC1;/CH;0H/
H,O (50:40:10)
@ second step, CHC1;/CH,0OH/2.5N
NH; (50:40:10)
Rf: ©0.8 @0.7

4 £ =

hETHREIhTEE MR, F-
antigen'®, Neville’s antigen'®, Tamm-Horsfall
glycoprotein (THGP)?®, LSP (LPD?, LP2(LP
11)?, liver membrane antigen (LMAg)?¥, X *
liver specific antigen (LSA)?V 72 &h\H 5. ZOHT,
T & E A PR, Neville's antigen,
THGP, LSP 53X 0'LMAg TH b, 1@ EEDORIE
& FOBREALICH T 5 HODOREINE DHURIE, —i#
CIEBERELH D, TCHRECEET S EWOE
2 Hhb, Bz E T LSP X 0 LMAg iz oWT
% ORI TN T X 220, 22 c45m, Fxk
F 3 LSP oMK RET 5 & 2 AR L.

McFarlane et al.? \2%¢ - Ti% L 7= LSP 7iEiL,
Fig. 1 iwRr¥ X 51c, 2ME JFUIE T 7.5% 7 v DE
BB L, 27 ORS T THAZ Lavbonb. &
7z, 2ME 413 1%, major bands & minor bands ®
#9920 A bands X 7z h, SGEIOFKERE, ZhET
DL L I1ZIT—T 52, 20X 51 LSP i, &%
Fo crude KGETHD, ZOFDWITESTHME
WRFEE DB ETENHIR & LTERLH LD,
Ko LSP #4iE L TBLAY 2 v —F AHKTIE, &
WOREEE X5 HE 0.

B AR U o AR AT 431

—7%, LSP 3—BERS 2 KEBECEU L Vb T
WA, FELG® L, FAEv=x—t LHEBELTE
® marker enzyme ® Na*, K*—ATPase, Mg?*—
ATPase [EME 7 E2MELZ &b, BERS OEEND
L ERELTWA, ¥, ALk 5, LSPLL
NOBER S DERFIR & 7eo TV BAEEE bR, B
Fo kb hEBRERKS I OHRELEE LT, KR
IZBTIE, LSP 0oaz R L350 T, LSP
e AEOFMRENR 2 RERE LT, FF
MR E ) 7 m—FAPUEERIFRL IS L. T
b, LSP ¥ MlaEEICET 5 & Sha? BETEM
Batk PLC/PRF/5 #%& R & LT MoAb Z{F8L, *¥
IR DWW TOERERT-7. b, Thbod
MoAb DFR#HT A=t + — I EHANNCRE T HEH
FEEREMEFOHMGBEHREL L 5 R4

EBL X hutc 3 D MoAb D45 i (Table 1) &
HTnE, RonicgBiFEOBBKRTIEH 52, MoAb H1
TERME b TCRIGL, BRI TH D
BERMTHD, MoAbH2 XU H3 13, (IR
B oEIEBERN TH-To. EHIRIBD MoAb &,
LSP # X O LP2 4 & ot (Fig. 4 #BET 5
&, LSP #Eiciy, MoAb H1 » iR 5 lEasdkis 2
M, EERMEOSTF L MoAb H3 233883 5 K Ee
Bk, BIEBRMEOSTIEENR TSI Lhbnb.
AKBFGe T3, REED LSP ok (s R r, I
FEM)D 2R X85 MoAb 138 biieh -7y, Hlt
OBRBETIL, GRS L CRERTI®ELD
h2o=3 FRO—F AL TR,

3 D MoAb OXIGHIE D4 TEO#FE (Fig. 5) 1«
23\~ T, MoAb H1 (% Western blotting T34 HiANA]
BeTHotc. 2T TLC-blot ER W THEREL HE
B O GHE REREE S L. Zomieon Tk
Bk L. F72, MoAb H2 X 0V H3 ORIEHURIE
5> FED > %2 ¢ F-antigen, Neville’s antigen, THGP
BLIOLSA x> TW 5.

—7, BEMmMEXAGT, LSP kXU Chang FHllfg
Bkt 5 F N FROFEOFEXRE L. H1LSP
HikoPlEBE L Tk, BEEX TEHOBELD 5.
Jensen et al?? %2 Kakumu et @l 1%, radioim-
munoassay Tl LSP HiiEZBIE L TRY, ZOBEER
3, HBs #URBBERT 4 L et A oMicEr 2
L3 $r LU AIEEIME A ClEER T 45 X 0 B &
TR —EnAtE Y A L AR S EBIT AL, B
KITFOEMEI X D E UIEDREA L &b i LA
T3 LHELTWBY, FxDRE (Tabled) T h
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LEHET DL, BEFEL Lo BOAEEEEYER
WUEEB BRI Kakumu ef al. DREE® LIF
PotEm 2R bz, e OmEEFLcs T,
UB L FBEERLRDT.

Wi, FFFAEET RO TER TS, KAERT
BAarHC T ERET 4o BE RO E I
Chang Frilffiaic B RCEH 5 R i
ST AHERRETES Z &, ZOFMEAEEE
LTA7e B LSPAEFHLTWAY 2k, XHILSP
Llsto LMAg oo IREN R W cE 5
FREE B A Z L ERBTBRA. Fhicl % & (Fig.
6), TR, BEE, Sl X oo
BOAEEREBCBEGR <, B8RS LS
CEERLOTH -7, BloaoaEuiTscy, B
MR 56% &<, %positive b EWFIAL T Lk,
i RER A, B O Ak o fifaks
DRIE & % OBIEACIZ ] S DOBENBH U TV BT HE
HWrRBEEND, BE, FRES® X BT AE
FBIBTTRD B, Pk ADCC DD B
5ELTEDEEKRE. APRCRBWTEHTRED
Lit, BHYFAFOBR LI AFBRHLIETS L,
BEICBERAEL, FodbThERlTFAsciEEE
BEWETH - .

Z o, Hopf et al.®, Tage-Jensen et al.?® &%,
B Loy FITHE A B ORI X b,
MFMREREEREL T35 25, 2oHBEAR T
HBs HUREMEBMTFRBLSEZ L LTEY, bivbh
DOEBECELL TS, Lrl, *0B®G0% 1%
ARA PRI UECREEFAYEE LHETH D,
bivbhodk A 3k B BT 411 HBs FUR <4, #1
BhREE©, A BR8N S WiER T, F0E
BRBCERELTRADBLDEELLNS,. Fhd
%, APFRTIE A Bk T, & IiGEE
THAFMRES AN B 2RSS, CofFEE
LLBRLL TR EBEET 208, HAWEIID
FFDF Iz SR SR b — 7 235 5 D i
RELHATEZ L TEYS.

*iz, HULSP Hifk & el & vz flE L
Bl 24 HEPIC oW TR R In 2. 72 (Fig. 7) #%, W&
EBRBHEEART SO (13%) T, zhb
ToeFhdh BOABERRAEATH -, e, T
N DHUEH RN ZRT 9 FEFI, HU LSP Hifkonig
HEDIEFN I FlcDd b, 20, BEIEEER
s, FHEEREO LS, FHRgho
VA PRy VPV D=L 207452, BHHWIEL

HLIBBER RS

BT 4 AV ERTHEIMENEET LI LR, B
Ol FAMERIL, <1207 47 2 23
BHEIBRICELE TS Z L E DA IR T D,
4 EHH U LSP 4 EFRIcd, %4 bRy b v ii—
BEERTVBedhd Lk, ZiE TRERE
DOFELT, FHMHEEAFLEZE LN TE LD
XL, FEE (B i) whEET 5 BRER
HHTLEELEES,
BEoBEMEFOPEOREILHATS L, m
BHROPAI, i LSP FifEic s 15 BT i
Pk L HUFIIEE (b5 V3 ik s, W LSP#i
HLSN P AIfEE (LMAg 281 Hifkod i &
L 3EOVBEREELEBS
ZOX S BENEREIXIGT 5 4BEOHED
R A ST L, AR L7z 3 B O MoAb
W, ZhbD MoAb OR#ETH= L — I EEEH
CERRET PR INH B2 A TR B L7-(Table 5).
DR, MoAb H1 tix5#+ 24 (HA, KO)
MoAb H3 T 5 #il7r 1 fl (KD &RIGHRE O—EBA
—BT 5B HNE Shi. MoAb H1 3 X ' H3 oG
MESHRO L SR B o nbEL 5L, TLE
FEMFFIE, Pl &b 2BEOFIF T 5 ik
PHEL T LD EHERE RS, £t o EHE
i, il L7c MoAb DMEROBEN S L L 51,
—HIBERETHY, L5—HiY, H5FEY 149, 140,
135, 56, 51, BILU AWK AL vDE vy tEL
B, HIEBRICE VT, WoRimE o nE 5
NlEEIY, REREEMBEFOHEY 72 2 — 3 A H 4D
TR, =v A€/ 7w —FAbEREELTELL
B2y, B DD MIER S X % M 5 5 O T
HEXh D, FE, MoAb Hl o4 % 51.5%41 L
7o HA EEFI(H CRBEEITO ok 25 E & Western
blotting » %\ i3 TLC-blotting Ic & » RIS X¥ChH
B band W XE B s o o (BRICIITR L Tu fel),
SHE, ThooMmBE2SECHELCRE =T Y
vHEOL Y IHRBRICERTOLERES 5.
Wiz, BTAEERAINE (HA) i X b3 %
Z itz MoAb H1 oxtinhiR et +5 &, #EigE©
HBHZEDHBP L. &, Frazer ef al2¥ 1%, Hlo
HEw X b, FEREELEOENFHEO—IL, EiEE
THDHERE L Tl b BBREL.
Dol y, FREAREMEToRGHT5
MEWE, &%Thh, /7 e—rfikeFIBETS
ZERID, FO—EILE Vs YA CEIEE 2
THZERHONCLE L. ChboFENFRORE
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BRI E D L 5 BT 5 At BEA TR T
BAED, Z0L57T7 7 e —FENTURYHLNIZ
THFEEELUTERT, *0OENHIFEPKE OBIF
T, SEFRBLOBETRETAILREY, TOE
EVHALGNMCEINB LD LTINS,

5 % &

1) LSP %4E% McFarlane et al. {2\ 881, %
RT3 B HE 7 S 0N Chang FRMBaRE & 63 551
H, HTAEMFAR X OB R B
BHERCHETLC Lok, B, FAF BHE
EEMEISMIT A B ME R, BEISHITABEZ M
H#: U< Chang FHBEE w3 2 LR DR R A E
fHiE &R L T,

2) EERBFOENSFEEOLIZTAENT, t
b IR AT PLC/PRE/5 #5%& K & LT MoAb %
fESIL, LSP XU LP2 SEOHES D E—HILK
ST B A 3 EAER LB,

3) MoAb HI i1z B, EEEELRL,
MoAb H2 & X T'H3 &, [BEEEEM, ErgRk
#R U7, %7, MoAb H2 2 LP2 4@Eido 75K &
VA VOSGTFERIGL, IEEFERRIGT S5, FE
TREORGE Kb,

4 BULHITHEESEM LT L B SRt
BEMmMEFI, MoAb H1 & Chang FF#HEE & 0 &5
MEFRIET 56 (HA 3XOKO) 2D bt

5) MoAb H1 % i\~ T Western blotting #1772
s, BV BorhiREEREn$, TLC-blot Bic
X OISR ERE L HEE S L.

Blwxy, HEAREBELEPCEETHHEOE
PHRFEILEHETH D, To—HOPEIRL v <27 Lot
CHERREIBEE L CWBZ ERBLMC L. 5T,
/7w —FAPEEFR LI -Z0X T e —F
X, ZhETABETH - HMEEENR R 2 18
MT20EBEREISBIDEEZ LR,

O

HigE, HRMEVCICREANEE—BE 5N 8
#®, HBNHECICAHEERFZBEZAR £ —E
B, FILRSREIRE (e ERESE, LEERES
—st AEM-EER, FREHEL, LRELEE
FIESERERE T, ALBRER A E— AL KBEHH
&, HBREMREERE F EREE /MNMIHE
AL, BB REAR AR —-EL, LR
=Wk JIIRHE L AFEANRE—BE &

T MR RS o AT 433

Fot gt e b OISR I 75 o 7o % { DA I E
»ERLET.

Ehe, AP, CHAREHREBDS— RS
B (AF) % X OEALRHE 10 » FRBEL B O
BEIIZ X - 7o
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