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Purification and Localization of Colon Antigen Recognized by Tissue Bound IgG
of Ulcerative Colitis and Its Significance as a Ttarget Molecule for ADCC

Sumio SAKAMAKI
Department of Internal Medicine (Section 4), Sapporo Medical College
(Chief : Prof. 1. Urushizaki)

The role of colon associated antigen for the cytopathic effect of colonic mucosa in ulcerative colitis was
evaluated.

(1) A glycoprotein recognized by colitis colon associated IgG (CCA-IgG) was purified by the combi-
nation of DEAE Affi-gel Blue column chromatography and Phenyl Sepharose column chromatography.
The protein obtained was electrophoretically pure and migrated to the position of 40,000 daltons by SDS
polyacrylamide gel electrophoresis.

(2) Murine monoclonal antibodies and a monospecific polyclonal rabbit antibody specifically reacted with
this protein have been developed.

(3) By using one of the 18 monoclonal antibodies, 7 E;;H,,, an indirect immunoperoxidase method was
performed in order to elucidate the tissue localization of this protein. The significant stain was observed
in the basolateral and apical aspects of the colonic epithelial cells lining the Iumen as well as in the crypts.
There was no significant stain within the cytoplasm of epithelial cells.

(4) The F(ab"), of rabbit polyclonal antibody blocked the antibody dependent cell mediated cytotoxicity
of the colonic tumor cell line by sera of patients with ulcerative colitis, suggesting that the antigen
recognized by this F(ab’), is a target molecule of the antibody for ADCC of colonic mucosal cells.

(Received July 10, 1987 and accepted July 27, 1987)
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EBEEXBRIXBREECULASEREXHRL, K AREETEE SRS IgC BaEs = 7 ) v (colitis
BT 2108, Hn@ErEEk s+ 5EEEMBMEAIE  colon associated IgG, CCA-IgG) 2MES LTV 5E
HBERETHS. KIEE, SLE, RA, BAKRKED EERBLMZL, BEOEBY L, o0 IgC T
LD BCREEREDEH Lich 2, REINFHHER® = 2 KBEHEESEL SDS/PAGE ©4 FE# 40,000 £
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BESAT I, BOAEERA?D & LToMBEER HETCcoLZAKED ADCC kL5 ko

1 ##

il

587



588 oM X

T HERSF CCA-IgG L6775 40,000 # v b v
DKBHIETH B 0BENITRHTH 5.

72T, ZH13CCA-1gG DR #H T KB HIET R %
B rhicdTa<vRE/ 7 vd— APEROH
FAY 7w — APERIERL, AHEOKBHERN
REYHLMCT A E LD, COMBERRERIRER
ZEH o ADCC #ifE D target molecule & 755 T
EENY, RRAYV 7eF—AHEIDERL
F(ab"), = ADCC Bi5Hifh DR MRS & 2EET 5
inhibition ADCC 7 » = { T LD THET 5.
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2:1-1 XIGrhiERLE

FLIREE K # a8 R O Albert  Einstein  College
Hospital i &\ CF i B BEEXB AR O 7
" — VIRBER 2 GloRE KBRIEERE - KIBERE
2 P o> Wk R A IS R AR A Al e,

2:1.2 FERUBILE

BeExt g & U CHLIRE KSR Of Albert  Ein-

stein College Hospital ek~ CE S hiciBBEE KB -

BE TR, BEE 15 FIoF 32 flomE s Ay, &
BB OB, BRIRER MBREFR, 6
Ay AREFRR, KBARSHERR, SEE8e
H% 3 Lzl Evans and Acheson DZRIEHE'S i
b, 7ae—-vEOZHIL Crohn’s disease activity
index (CDAD iz X b 1T - 7.
2:2 KBSEHNROBELE

e PR AIBALRY b KB HIESUR OB 1hb .
oMY Fig 1 iR L. BEOLEEcB bR
LBV, 246 BUN2+7 IKR L #= SDS/PAGE
immunotransblot I % T\, ZHEIEELLTAMND
ABPURYBE B L.

2-2-1 KiGHaEEGUFE IR E

PIBR KB 10 g % 2 mM phenylmethy! sulfonyl
fluoride (PMSF) & 2mM sodium azide % ¥#/0 L 7o
0.01 M sodium phosphate buffer-0.15M Na(l,
pH 7.5(PBS) thC, KB & HEA L RIME - ML,
1000xg, 54 w0 L CBY & &1, Wl 30
ml ORBEREZ ML I < <HL, 1,000xg, 55H
EOBEEBERBRETS VO BEEFEY 15 BV EL
7o, WM # i 40ml © 2mM  ethylenediamine-
tetraacetic acid(EDTA) & 2 mM PMSF # 4% PBS
% fn %, Polytron Blender(Kinematic type PT,
Switzerland) T 5[, 10E&xEF M X L. 2D

L TCEINL 7.

FLIRESRE

Human colon tissue (10g)

L

muscular layer mucosal layer

wash with PBS containing 2mM PMSF, ZmM NaN,
centrifuge at 700X g for 5min

}W

sediment
[—Homogenize

supernatant

in PBS containing 2mM EDTA,
2mM PMSF, 2mM NaN,
— centrifuge at 2000 X g for 30min

supernatant sediment

Ultra centrifuge at 90,000X g for 60min

supernatant sediment

Freezing and thawing
centrifuge at 700xg for Smin

sediment supernatant

DEAE Affi gel Blue column chromatography

I T i T 1
Pass through 0.15M KCI 0.2M KCI 0.35M KCi 0.5M KCi
fraction eluate eluate eluate eluate

phenyl sepharose column
chromatography

25mM Tris-HCI
buffer eluate

Pass through
fraction

40KD protein
Fig. 1 Flow diagram of procedures for purification of
40 kD protein which reacted with CCA-IgG.

AET =R — PR 2,000xXg, 30 0RELLEERE,
X Bz Beckman Spino model L ultracentrifuge,
Rotor SW 27 (Beckman Co.) &\ T 90,000Xg, 60
SoEELOL, EEEIR, PBSHHEREE L
O PBS MR % —207C C 24 RS REHR, =
EXF1RECHEEL, BO-20CCHEELL. BU
BfEx 3ER D EL 8, T00Xg5 4 4C Ci bR
LEFEIRL 7.

2:2:2 DEAE Affi-gel Blue h3 4207 75

71—

2¢2+1 THEHLE20m! % 67 @ 0.02 M potassium
phosphate buffer, pH 8.0 /¢ 24 BSRIEH %, Hon»
U % 7 # % % © F % {t L %= DEAE Affi-gel Blue
(Bio-Rad) # % & (2.5%3.5cm) &IfK#E 0.5 m//min
h 7 ABRBEOSEEORBEERTH 7 &
i E®, 0.156M, 0.2M, 0.35M, 0.5M o
potassium chloride(KCD) % %45 0.02M potassium
phosphate buffer 30 m/ TIHEHEMICH 7 2 EEEH
PEE LA 0.35M KCl%#%&#0.02M potassium
phosphate buffer THHE L7=5 8 50 ml % 4 | DIRE
KT 24 BSRIENT - BidE%% Speed Vaccume . Con-
centrator (SAVANT, USA) T10fEIcEML, —h
PEOBHIUR & L.

2:2:3 Phenyl Sepharose 5L 09 57 41—

Phenyl Sepharose (Pharmacia Fine Chemicals) #
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5 A (1X5cm) %, 0.5M © ammonium sulfate %€
75 25 mM Tris-HCl buffer; pH 7.5 TF#g{L L. 2-
2+2 TEFEHEW 5 ml 1< ammonium sulfate Z i #E
B0S5Micisd ket F#EO.4m//min T
HTATHEM LI, H 5 AB/ED 3 EEOMBEER
TEE, 20m! © 25 mM Tris-HCl buffer T# 5 &
HEEHEEHE L. BESE20ml 24 0FKEK
T 16 By %M Speed Vaccume Concentrator
(SAVANT, USA)T 10 fEicigfME L, ZhiBiK
&Lt

2:3 BHTEE

FEHEE X Bio-Rad Protein Assay (Bio-Rad) #%
FALCCEIRE L7, EEXEE 11T assay kit 1> BSA %
R iz,

2:4 CCA-IgG M - FBEl%

CCA-IgG D - B EREY OEICEHLL 7.
WgoBEBHE ABARERBHBEERZ2mM
PMSF, 2mM EDTA, 2mM sodium azide ¥ L
7= PBS B RCHIYI L, Polytron Blender TH%2 =
F—bRFHELA. BETHMBERES = 7 ) VK
FET 5720 PBS TH4tkEE, ABicEs L&Ay
0.02 M citric acid-sodium citrate (citrate buffer),
pH 3.2 T4BE, PBS T%WN1# protein A-Sepharose
CL-4 B (Pharmacia Fine Chemicals) ®7 7 4 = 1
T a4 =HTFAU0X0.7Tc)RINL [gG HREE L.
FERIC 7 v~ VIRRERBHIEER» S, ABES
IgG ZRER UK E L TRV
25 CCA-IgG »'*°1 1Z5%

. 28] R CCA-IgG o fE#LiE Hudson and Hay'® @

FE ¥R L .. IODO-GEN (1, 3, 4, 6-tetrach-
loro 3 @, 6 a-diphenylglycouril, Pierce Chemical
Company) ¥ 1 mg/ml L7525 L5y v mhia
CHEL, TO20ul % 5X1cm DX 5 AREBRE I
D, BEIABZENCIRERAL Y r Rl AREEZ
%, IODO-GEN D#iB % fF54 U7z, 80 /100 ul ®
CCA-IgG % 7= &%t 18 0 IgG & 700 uCi/7 ul ® Na-
] (e BE 100 mCi/mi, Amersham) % & O RERE
ATkF 105 BRIGEE 27, 1mM Potassium
Iodide 0.5 m!, 2-mercaptoethanol 5 ul %30 2 KIS
wiF k&t 2] B CCA-1gG LIEREA Na-'%1 o
3Bk VE Sephadex G 25 4 5 212 X B P AEBRTIT - 1.
B 6t 25 CCA-IgG & 1251 #Z3; control IgG @
specific activity (BitiEH: pCi/BEEE vg) 3 E D
2 uCi/ug Th -t

BEEXBRCE T 2HIROREH « RIEE LOADCCERNSFL L TOER 589

2+6 Sodium Dodecyl Sulfate/polyacrylamide gel
electrophoresis (SDS/PAGE)

SDS/PAGE 1 Maizel'® 5L M U7z S5 BEH
iR E IR 2 0.1%SDS & & i 1.5 M Tris-HCI
buffer, pH 8.8 ¥ H\, Sy VIBE % acrylamide
9.74% (w/v), N, N’-methylenebis-acrylamide
0.26% (w/v) D%t 10% acrylamide & 75 X 5 5% L,
N, N, N’, N’-tetramethylenediamine (TEMED),
ammonium persulfate # Z#h %11 0.025%, 0.03% &
b X 5mmmUic. BRER Y AVBERL0.1%SDS %
%39 0.5M Tris-HCI buffer, pH6.8 X i\, B
By VRS acrylamide 2.92% (w/v), N, N’-meth-
ylenebis-acrylamide 0.08%(w/v) © 5 3%
acrylamide ¢ 725 X 5% L, TEMED, ammonium
persulfate #Z1F4.0.025%, 0.03% & 75 X 5 1Thk
Ml BEEZERT0.1% SDS%&1r0.25M
Tris-glycine buffer, pH 8.8 ZFH\, KEPEEEIIAS
T VESRIKEEE (Bio-Rad) 7. REHE
Fw 12 1 2% SDS, 0.02M 2-mercaptoethanol,
20% glycerol % & ¥r 0.5 M Tris-HCI buffer,
pH 6.8 % 72i% 2-mercaptoethanol &2 3 7o\ R EIR
AV, BB EYUERESAL, 100025 o HEAEE, R
RHEREINL, 3-4RMERCkE L. o TERE
DERE R L LT SDS/PAGE H low molecular pro-
tein set (Bio-Rad) # A\, HXBBE,» LS FEY
BHLUL.
2+7 Immunotransblot j%

Towbin®® OFEICHEL, 26 D SDS/PAGE %, ¥
N = b rar— R (Schreicher & Schuell, Inc.
West Germany) I 7% &4 25 mM sodium phosphate
buffer, pH 6.5 Z#i7: L7z Trans-Blot™ cell (Bio-
Rad) oA & —iclEL, Z=ERT, 10V 150 mA, 16
REEKEIL, A7 77X ATHBELREARREL. &
Bt rerrn—REIR5% T ME7 L7 3 v (BSA)
& ¥ 0.05M Tris-HC1-0.15M NaCl buffer,
pH7.9TC2WRA v a~—v a2 v LIFHENESY
Tr ooy Uketh, 218 CCA-IgG ¥ T BEEN 5X
10%cpm/mi Wi % & 5 1zt 3% BSA %435 0.05
M Tris-HCI-0.15M NaCl buffer & 2 REREIEE T4
VF¥FaX—=vavii, Zo%=terere—REE
0.05M Tris-HCI-0.15 M NaCl buffer ¢ 30 4f&#E &
58 L, TR Cornex Intensifying Screen #Fi\»,
XAR-5 7 14 & (Kodak) wBEL, —~70CT72H
BREEL, £~ 539047574 —%fTot.
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2.8 1251 {Z# concanavalin A (Con A) HESMHNE
|

20202 O 2423 CIEE U 7 HE B OB L KB HL
BEaFERNT 2 ¥ SDS/PAGE BEHkEI LI, =btuk
e —AEEEE L, 02RO =retre - R
% 2% (w/v) polyvinyl pyrrolidone (PVP), 3mM
NaN,, 1mM CaCl,, ImM MnCl; %% 520mM Tris-
HCl buffer, pH 7.4 & 30 A v &2 ~— &, —F
%1251 2 2% Con A (specific activity 10 £uCi/ug,
NEN Research products) x&isEEERE (GX10°
cpm/ml) =, fi5% 0.21 M a-mannose & ‘251 235
Con A & ¥sEEEH (5X10°%cpm/mi) & 4°C4 K
AvFaX—vavlic, =haeern—2REE1%PVP
%\:ﬁfb 20 mM Tris-HCI buffer, pH 7.4 < 30 Zf&#z
LOBWBBREIRL, A - bPITA ST T4 —RIToT
2:9 FEEKBIRICNT2E/ 7 0F—IREofEs

2:9:1 NA TV F—HERINOIFRL

Kohler and Milstein®? o F#Ec L, LITOHET
PEBLL 7o, WEERICIL 2022 TR M B R KBILR
b 2:2:3 THIRBEXBIUR LA L. SMoBEHA
BHUE 100 g (1 mg/ml) % complete Freund’s ad-
juvant (SIGMA) ¢ EFIL, 6#D BALB/c =7 x &
Berici8 1, 35, 42 HHWEE L, b, £49H
BB EABIUR 40 pg 2 REBIRINCIES Lic. 2 50
BB RE~ v A E <~ v ASEERE (NS-0)
B50% AV =5+vyv U a—na (MW, 50000 24
WCELE LT, BiaH HAT B (100 M 1 £ ¥
FvFv, 400nM 7 I/ TF YV, 16uMF 1oy,
20%3kE (L v S BRIRME (FCS), 1%<2=>1 v, 1%
ALV =gV, 1%EBLET I/ BEET Dulbec-
co modified Eagle medium (DMEM)) 1= 5X105E %4
B/l ORECERESE, BAFES V-t
(Falcon 3072) #2100 pl/well $°243, 37T 8%CO,
AvFa—g—hTEELL. HERKEL 4B
EEFOYEE 2:9:2 122k~ % Enzyme linked im-
munosorbent assay (ELISA) #cHIGEL, HEE4E
NA TV == BER LI, ~4 7Y F— <o s
m—= VS HER MM D v — LG EREREY
FBILCiT 7 Tiedbb, TRIIKERBE LT
v ARMEF A S 0.5% 7 /e — 2-HT &R,
ERBIRBOED A7) N —<HifEAE ST 0.3% 7
P A-HT BEBRC_BEREXELFELL o0
v =V 37TC 8%CO, 1 vF a—2—FHT10H
ROZEEM, BUTEMETcEE Lz =2 -2 RT] -
B L 96 FOPEZ v — AR CREE L. 4 B, K&

LG S

FLIRES EE

FEshoiiss ELISA Sk CllEL, #ifkEL 7 v —v
YEIRL . BoRPEOT AV 24 TROH 72
A4 FERFERL~ 7 A 1gGy, 1gG,, IgM Zymed) BT
NHY T 4 AT 7 & CEBREH 7 AQE s T
Vv (Zymed) &\ 7z 2092 1if 15 ELISA 0%
L7

2:9.2 Enzyme linked immunosorbent assay

(ELISA)

Engvall and Perlmann?? O 73R ¥HL L ELISA %
fTote. 2:2:3 THILEERFEED®0.1M  sodium
carbonate buffer, pH 9.6 T 2 ug/ml =L, im-
munoplate (Immulon™ plate, Dynatech, USA) © 4
well 12 100 xl 35200 % 4°C24 BEREEHE L HURE L 2
#B{kL72. 0.05 M sodium phosphate buffer-0.15 M
NaCl (PBS), pH 7.4 T4 well %%, 100 4/ ©
5%BSA % &0 PBS M2 ZRE CINH#ER
0.05% Tween 20 & &% PBS T 1 [E¥EEE L7z, 100 uf
DA T YV —<HEFE EERINL3TCLEEA v ¥ 2
~N— M 3 EvEE, 1%BSA &1 PBS T500 55
LtcT s D7 x A7 78— EIEBHYFH~ v X aE
7 a7 Y v (Zymed) % 100 x/ %, 37C1HFREA v~
Fa~— PBIEIEE L. ®EIZ05M sodium
carbonate buffer, pH 9.6 12 L 7= 1 mg/mi ® p-
nitrophenyl phosphate, disodium (Phoshatase sub-
strate, SIGMA 104®)% 100 p! iz, 37C1 BRI v
Fa—vavii % well DEFEAFEE 405nm T
Titertek Multiscan ELISA YV — # — (Flow Lab.) T
HlE Ui,

210 BEPMEERICHTIRERY 7 0F—NinE
DIER

2:10-1 RFEHMFOIER

TRER I 2-2-3 THALREXNBRERES2HEHL
fo. #£51 B H 100 pg (I mg/m) OFEHKEHFEE
H & complete Freund’s adjuvant D{EFIE % Flemish
Giant RFE RO E B E T i L 7-. 8 14, 21, 28,
35 HHIC 50 ug DPIREH & incomplete Freund’s
adjuvant DREFE TR EBINFBE L%, £37H
Bl LHINE 25874, mEBBENT56C30 5
FEEMLL o

2:10-2 MiE IgG OHEEE Flab’), OIER

REFIMIE 20m 2470 0.02M potassium'phos—
phate buffer, pH 8.0 & 16 BsRIENEE, HHaLH
R E R R L Lz DEAE Affi-gel Blue # 9 £ (1X
Sem)IERInL, EkpiH 5 BB, 30ml OFEE

L BWTH T ARBEGL, b AEBESEY oG BE &
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LeERLE ZolgGBE®50ml 3mg/ml) %
Speed Vaccume Concentrator “C 10 &1 E#EHE, 41
D 0.1 MEFEEF b U v AfEEVK pH 4.5 HC 3 KRB
WL, ¥5HI3mg D Pepsin (SIGMA) 50z 37°C16
B v F a2 a i 0.5m/ D 0.5 MNaHPO,
I ZBUGE L, 900xg, 10 5MELL LEAE
I%, Sephadex G100 # % 4 (1.5X100 cm) iZ#Hin L,
PBS, pH7 .4 CTF@b), pEZEH L. Bdhi
F(ab”), 7ifE 40 m/ % Speed Vaccume Concentrator
T5ml (Gmg/ml) WEML, Fb), 737 4~ ¢
FYFHT v+ Flab), itk Zymed) RUY FH
Z v + Fe HifE(Zymed) % fivs Ouchterlony 3% ¢
AL 1o,
2-11 SefEtEFrnRRE

KRG BB O UREEF KIGERE 0% 1<) v
1y PBS ¥ C 16 REEIEER <5 7 4 VEIEL, 7
VARZ» FEBGS pm OEET A AFR L. TS
WHERASA VY75 A LTHAAS 74 Vg, WEED
SAFF X —CiERERET 5700 0. 3% BER{LKE
&1 0.1 MPBS, pH7.4 b T30 451 vEai—a
vt 51301 M PBS TS, S0BERLE
FHEY=MEE 2B vF2—-vavl, &b
100wl DA~ A 7Y F—<BE EFE 4CT16 BEKIGE
7. PBS %, 200 A L biotin B v ~
Pr= v & 1gM ik (Vector Lab., USA) & 90 451 v

F o~ — NEKEE L, avidinbiotin peroxidase com-

plex (ABC, Vector Lab.) & 90 NG ®7. HiE
= 1mg/m{ ® 3, 3’-diaminobenzidine ¥ 0.02% 8%
bkFEHXEL 0.1 M Tris-HCl buffer, pH 7.6 L IEE
TI0 A v Fa—va v e, BKEE L.
ETDAVFa—va VIBEECTVWRBELELTT
A= T AV e B A VERAE AR RS
BEAATEVFEEI VEEEZ T o=y AH e bk
MERE = 7 7 = —ngifk 4 T 006 gD R,
212 EEMKERABEME ADCCEHICBEET 2
MAEDRET

2:12.1 ADCC7vytA

BEEDO~ Y VRN U 7o K&k 5
Ficoll-hypaque tk & O B T HB 7o K K B 8% K
(PBMO%=7 =272 —filat L, et XBEhAdRE
Z fi fa RPMI 4788 0 @ 2 X 10° cells/0.5 m/ % 100
#Ci/0.1ml @ (C'Cr) sodium chromate (Amersham
Corp.) & 37C60 A v F o = a v LCECr
3k RPMI 4788 Ml A £ERufife & L. = DR
B 96 AFEE~1 7 v 7L — Mg well 5X10* Cells

EBEARBRICR T 2HREOBH « HEL £ OADCCENS FL L TOERE 591

LA XA 4VEL 18 FHESER:, 3EE% L, DMEM
T2 RN LB RGBS MG R OER MmE 50
pl g xfnz, 60 pEEL. SEEERER= 72
2~ A% =7 2 —flifE | BRI E/T ratio)
%5001 &L TINZ 4 B RIREEDE, B 100 ul #ERE
L= ERE A, Fim1% TritonX-100, 100 xl %
Iz CERIMER A S B LB, £ B¥E 100 pl
FERILCLTEE B), EFE A LEBITOBHATEE
% autogamma counter (LKB Instrument Inc.,
USA) Ti#l % L 7-. Spontaneous cell mediated
cytotoxicity (SCMC) 1. 10%3EE) L. FCS #in DMEM
ZIMEDHF>D B, spontaneous cell lysis 37 =
7 & - HERMD 7 v 24 R bEHL, ADCCHE
ot Bk A,
Experimental *'Cr-release(E)
(E)=A/B+A/2)x100(%)

Total cytotoxicity (T)

(T)=(E—-8)/(100—S) x100(%)

ADCC &

(ADCCO) = (T)—(SCMC) (%)
S=Spontaneous Cell Lysis
SCMC=5pontaneous Cell Mediated Cytotox-
icity

2+12+2 Inhibition ADCC 7 v tz4

Inhibition ADCC 7 » & 1 % Shoham?® & D FEEIC
BUIT- 7. BEWfllRFoNEERY 7 r vy 7T 510
& 20102 TR KB FUR RIS E Flab), ik
FREHIFE Fab), 100 1/ (5 mg/ml) % 2:10+1 T4
72 9'Cr #E35 RPMI 4788 MR 5 X 10* 3B L T %%
well iwinz, 37C 8%CO, 60 5 1 vF 2 -2
v L 7z. DMEM < 3 [\ % % %, 2-10-1 & [ #
ADCC 7 v & 1 &#%] - 7z,

2:12-3 1RHVHERIE B SDS/PAGE

immunotransblot j%

ERMIRG & LT Lice ~ KBRSk RPMI 4788
fifac CCA-1gG LA THEAVEET BT
B9 % oo, SDSTH#lME & W B AL L & % SDS/
PAGE-transblot L, CCA-IgG % 7w —7 & Lt —

PFOF T T T 4 =k Tolc. RPMI 4788 Mifa &z
7 5 Az (Falcon 3024) AT 15%FCS, 4mM L-7
ng v, 100 ug/ml =<9 v, 100 gg/ml A + L
7+ = A vEts DMEM RV, 37°C 8%CO, 1
VE .-z —rTIEE L. EERIAI HE, 8
ONBFELI7 52212 0.4% b U 7o v i iz kAR
#E, 77rravFa—7 (Falcon) wEIRL. &
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bt 1 X 108E DM 40 m{ © DMEM %z 700 X
g 10 pEloELE 3EL vz L, Ficfifd~v v b
g o 4% SDS, 10% 2-mercaptoethanol IR %
iz, 100C 154 L =¥, 1,000xg 10 4O
L EEZEIR, EffamibEg s L. 2020 ul %
246, 2:7TI1RL7cL 512 SDS BRKE L7ctk, =be
e — AEICEEE, 1] ZH CCA-IgG 27 r—7 &
LCA—+Fo47 574 —HfTLI.
2:13 HRETFHURTE

BB R D FEHEOEOKEIZIL, Cochran-Cox

45K—
40K—

31K—

Fig. 2 SDS/PAGE of proteins at each step of purification.

lane 1: Marker protein
lane 2: PBS extracts of normal colon
lane 3:

FLRER 36
BaHy, ERELSRUT (p<0.05) 2HREE L.
3 & S

31 KBHEMREQORFR

CCA-IgG Itk h FFFHENAKEHIROBEIL10g D
e b KBEEEHFEMEE L, PBSHiH, freezing
and thawing, DEAE Affi-gel Blue # 7 47 m <+ 7
% 7 4+ —, Phenyl Sepharose #7 47 r<}2757 4 —
HHADIHE T T- 7. HEREETELACES D
Coomassie Brilliant Blue $:fa1z X 5 SDS/PAGE £

Proteins are stained with 1% Coomassie Blue.

PBS extracts of normal colon after freezing and thawing

lane 4: 0.35 M KCI eluate from DEAE Affi-gel Blue column

Jane 5: Eluate from Phenyl Sepharose column (reduced with 2-mercaptoethanol)

lane 6 : Eluate from Phenyl Sepharose column (non reduced)

lane 7: Autoradiogram of SDS/PAGE-immunotransblot of finally purified 40 kD protein probed with '#°I-

CCA-IgG.
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% Fig. 2 Wwr L7, v—v 1iXMarker protein, v —
v 213 PBS PR, v — v 3133 EOHE R
%o PBS ML HUR, v —v 4 3o ERNE, v
VERUVOIBEMTETH S v—v5RTE6D
Phenyl Sepharose # 5 47 r=+ 27574 —THLR
T ETE, V=V 5 IRLEKEERITTRER OV -V 61T
IRLTCIERTTRAE L bICEBKKE) |, 4 FE#7 40,000
AN vOMNBIGEET S 2AKD- Y FOZFEEI R
fo. TOV—V5D0E[AY = rer e — AEICEREE
Lt 1251 3 CCA-IgG L e x4 — b7 oF
7574 —THELE. Fig.2 V—v T7TITRLICL DT,
SFEH 40,000 £ b Y DOFEET B 2ERD AV R,
LUABANTIAD AV FELTERDLRED, &b
12 CCA-IgG L#EE Lic. HFEANIZ 10 g KB YIBREMB
HHE BT 40 ml (3.0 mg/m/) ® PBS HihHHLE
»+5 1.5 mg ® SDS/PAGE i EAE A HE N
it
3+2 FEEY 40 kD 1R Con A #EEMHE

SDS/PAGE I '*5] £23 CCA-1gG LfEETH -V F
PISFE# 40,000 £ b VOB ICITEL T 2 KED
Hifo e 2] #E3: concanavalin A (Con A) W
T, WAV NS A EREE L. Fig.3v—v
1iHMEREEA O ug, v—v 2, 33XZEhZTh5
ng, 1ug ORBUHEEA%Y SDS/PAGE T4, =t

A B
2o | 23

Fig. 3 Autoradiogram of SDS/PAGE-immunotrans-
blot of PBS extracts of normal colon (lane 1)
and purified 40 kD protein (lane 2 : 5 ug, lane
3 1ug) probed with '*[-Con A.

Bindings of '*I-Con A(A). Bindings of '*°I-
Con A were inhibited by 0.21 M a-mannose
(B).

Left side lane showed the purified 40 kD protein
stained with Coomassie Blue.

BEHRBRCE T 5RO « RTEL ZOADCCENS FL L TOR 593

vl — RAEZERE L P EZEH Con A L1 vV FaX—
vavBF—+ITOAT 574 — BT ERAYRT
Fig. 3-A 1R Lic X 512 1 #23% Con A X Coomassie
Blue 346 01 B3 CCA-IgG 7 m—7 & LicA—
FSOAT T 74 —THELARSFER 40,000 £ b
VOREIEG2ERKDAY F D5 b EHOES & DOLEEE
L. —f=trere—ABIREELEAY0.2]
M a-mannose #&¥s "L 23 Con ABHKEA v F=
N—vaVlA—+STFITT74 —fTokE A,
Fig.3-BioiR L X 5123V FiziH4% L Con A DfE&
¥ @-mannose I W HEIhBERNIbDEE LD
iz, %5 T, Coomassie Blue T4t & iz 40 kD &
HORETH2KD0AAVED S bEERO AV F I
glucose % 7-t¥ mannose & UM ELYHET5 L%
zbhiz.
3:3 40kD HIRIZHT B°IRE/ 7 OQF—IHED
1E&d
3:3-1 40kD BEHICNT B YTV RE/ 7 OF—IiR
&

FEBHRER 248 L BALB/c = v A EHifg &~

v 2 BElEME (NS-0) ZEl& L TR 170 F—

Table 1 Anti-40 kD monoclonal antibodies and their
Ig isotypes.

*Immunoreactivity

Monoclonal . .

Antibodies af; i{nstpprl;l;ﬁireld Ig Isotypes
1. TE,H,, +++ M
2. TE,H, ++ M
3. TELE, + M
4. TE,E, + M
5. TE,E;s + M
6. 7TE:As ++ G,
7. TEA, ++ G,
8. TE¢B,, % G,
9. 7E:Cs ++ G

10. 7E;D, ++ G,

11. 7E¢Dg ++ G,

12. 7E;Ds ++ G,

13. 4 C,,Dy + M

14. 4C,,D, ++ M

15. 4 C,,Ds + + M

16. 4 C A, + M

17. 4 Cj A, + M

18. 3 DgH, + M

0.1-<0.4=+
*O.D. at Aws [0.4‘<0.6:++
in the ELISA  (=0.6 =+++

Control =0.04
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< Hifar ERERETIsr—=Vv L, ThEIRD

He#E EEROPUAME 2R FUREA 2 E ML L7 Im-

munoplate IZ X 5 ELISA#iTA 27 )V —=v 7 L.
Tablel iR LcX 511827 r—VvDE/ 7 BF— )b
Ytk ®1E, 05 b IgM Hikix1l, IgG HEi7 ¢
Bote. A7V —=v/RBcRIEVEILE (0.D)
RLIcE/ 7 mF— AR EEET AT ) N —
< (TE,,H,,) 1X107 {2 BALB/c = v 2RI
5L 2 BREIBICEAY B UBROEBRICIZZDTE,

H,, #H\ 7o
3:3:2 YHURE//OF—IETE, H,, DR
it

7E,H,, FicizBicAuvciifo IgM e/ 7=
F— AR B ET A 7Y N — <55 EE A REREA R
L, WS8R A A E R & Ui ELISA B2 ifTL
7-. Fig 4 \mBHETR LI X 512 7TEHy, THRE
G E b, AR TR LB [gM Bl
7 m > — VHER TR IS SIS bR o7 &

OD 405nm
| 5]
e [}
1.0
°
05
o °
\\\o e
\O\o .
0 . T " r )

Log: dilution of culture supernatant

Fig. 4 Evaluation of specificity of 7 E,;H,, monoclonal
antibody for 40 kD protein by ELISA. Data
represents the optical density at 405 nm.
Specific binding of 7 E,,H,, monoclonal anti-
body to the purified 40 kD protein (@ ——@).
Binding of control monoclonal antibody to the
pruified 40 kD protein (O——0).

LG LIPS

FLBRES EE

512 7EH,, O EM A Immunotransblot & T
Bist Lk &% Fig. 5 1R Lic, Mo 30 ug %
SDS/PAGE T4 B, =t rerrm—REIZEKEL,
PBS T5 &M L7 T ELH ik Eroi3xd o IgM +
7 mF— Ak E G~ AEKESAVF 2N}
B L, PBS T500 f5& R LK RS~ 2 IgM #il
fheAvFa—ravii FEEHEIC 2] protein
A (Specific activity 20uCi/ug, NEN Research prod-
ucts) B (5X10°cpm/ml) &4 vV Fa—2a v L
F—t+F3oH7 574 —%fTot. Figbv—v 1t
i HUHE o Coomassie Blue e, v—v 2, 3%
NWFENTELH,, SBOE/ 7ar—AfifklAvEa
N—vavlA—t+IoH I3 74 — BT LERY
TT. V=V 2R TEOIRTEH, kv —v 1ITR
FTREHBHMEERD > b, CCA-IgG DR#ET 541
JREHTH S 40 kD O OFHE ST H 2 KD AV FD
W LfEG L. R0 IgM £/ 7 57— AHE TR
V=V 3 IR L L S IC I DA IIFRD b o T

40K—

Fig. 5 Autoradiogram of SDS/PAGE-immunotrans-
blot of PBS extracts of normal colon probed
with 7 E;»H,, monoclonal antibody (lane2) or
control monoclonal antibody (lane 3) followed
by rabbit anti-mouse IgM and '**I-protein A.
Lane 1 showed Coomassie Blue stained SDS/
PAGE gel of PBS extracts of normal colon.
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3:3:3 7TE,;;H;, & CCA-IgG MEEHT3IE M —TD
HadE

7E.Hi, OFR$ 5= b — 75 CCA-IgG DR
5=t b — IS E T B R 2 % inhibition
ELISA #HvCHa L. Fig. 6 0 BMANRT
TEHy, 0 X 5B R 413 ELISA 7"V — HicEH1L
LB EHEZH B0 U CCA-IgG &7V A v E a2 ~—
v avti I L THRMOMBIOR L L 5 CEE
HES . —HRBO 7 v — viREEBES [eG(H=
A TEHLHEZ v A v aN—a v L Th
TEHi, & EEEI RN $E-T40kDE
ED5H 7ELH,, TR IS = b — 71k CCA-IgG
THLREHBEINTWBZ EATRE T

3:4 WMEREEAOKBGHIRERNFBEDKRET
BHENRERO KGHEANREYHM S BT 7E,
OD 405nm

1. 01

01 23 456 7 8 9
Logz dilution of Ascitic fluid

Fig. 6 Inhibition ELISA of 7 E,,;H,, monoclonal anti-

body by CCA-IgG or control IgG. Specific
binding of 7 E;,H,, monoclonal antibody to the
purified 40 kD protein (= ),
40 kD protein were preincubated with control
IgG obtained from the colonic mucosa of
Crohn’s disease patient as described in mate-
rials and methods (A——A) or CCA-IgG (©
——0). Data represents optical density at 405
nm.

ESERBRCRSTHHEOER - BEL LDOADCCENS T L L TORR 595

H,, % B\ 7 indirect immunoperoxidase ¥ % 1T L
7-. Fig. 7-A E@K O Fig. 7-B, Crord X 5 it
KBRE AT 5 LMo EEE K Ol & B
IR - THEAET 5 EEla o EEE, AIER O
HD bt RE TR EET 5 Lk
fowc B a3 b, MR AR 1/3 g
B bhte, MREOHBEEAEI T &
EZzbhie.

35 FBEFEZRICHT ZRERY 2 0F—)Linikn

=
3-51 HESFRMORE

CRBHEPUR A RE L TELW R RIE & 10° (53 T
BAERL, BEIELEMLLTER LA ELISA o
R Fig. 8 /R L. EFENCR Ll liiE o %57
FRIMIE & A~ CRIFITRL 72 RO PN T T 1k
WHEREACH THEREGHEIB L. 3D
Fig. 9 =% X 5 12 Immunotransblot 3= THUREE Zi:

RE Lic, V-V LIdEBEAR, v—-v 2, 3
OD 405nm
1.59
4 °
1.0
0.51
. o
1 2 3 4 5 6

Logio dilution of serum

Fig. 8 Evaluation of specificity of anti-40 kD rabbit
serum for 40 kD protein by ELISA. Data rep-
resents optical density at 405nm. Specific bind-
ing of anti-40 kD rabbit serum to the purified 40
kD protein (6——e@).

Binding of preimmune rabbit serum to the
purified 40 kD protein (0O——0).
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Fig. 7 Immunoreactivity of the monoclonal antibody 7E,;H,, against normal human colonic mucosa by the
immuno-peroxidase method.
(A) right side : Control monoclonal antibody. Themre is no reactivitu. (X37).
left side : Immunoreactivity of 7 E;,H,,.
The reactivity is localized to the epithelial cell in the crypts and along the luman.
(B) lower magnification Immunoreactivity of 7 E,,H,,. (x12)
(©) Higher magnification Immunoreactivity of 7 H,,H,,.
The reactivity is found in the baso-lateral and apical aspects of the colonic epithelial cells.( X 49)
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Fig. 9 Autoradiogram of SDS/PAGE-immunotrans-

blot of PBS extracts of normal colon (lane 1)
and purifid 40 kD protein (lane 2) probed with
anti-40 kD rabbit serum followed by '**I-pro-
tein A.
Lane 3 showed autoradiogram of SDS/PAGE-
immunotransblot of purified 40 kD protein
probed with preimmune rabbit serum followed
by '*I-protein A.

IR RBUR 2k BN, v—v 1, 213100 REARE
RHLME, v —v 313100 fEAREFAFERME & A
v aX—t, O Pl ER protein A7 r—7
LT, A=+ FOH T T 74 — BT,
1, 2wRLick 5, REHUMF L CCA-IgG THH
XNBGFEH 40,000 £ b v OFEHET B2 KD AV
N RIS L. L — v 3 ORERTME TS
DTG EHZ BT h - Te.

3:5:2 RFEAR! ZOF—IEkE CCA-IgG DR

T5IE =T nEH

KERY 7 mr—n ikt CCA-IgG DFFH T 5=
b — 7 o3 EtE A% E 4 % 7% inhibition ELISA %
fT -7z Fig. 10 BAEI O IERPTF I 5K R
RV 7 e F - APROBERESHELRT. ZOfKE
FEE LR 2 CCA-IgG & 7L A v F 2 X —
vavIThHZ LTREEZAMNOMBIORLIZL 51, &

v—=y

BB ABRICR T PR ORER - BTEL ZOADCCEN S F& L TR 597

OD 405nm
1.57
= @
[ ]
1. 04
a

\‘ .
a
a

0.5
)
\\\‘ .
\\\J::: :

—

2 3 4 5 6
Logio dilution of anti serum

Fig. 10 Inhibition ELISA of anti-40 kD rabbit serum
by CCA-IgG or control IgG. Specific binding
of anti-40 kD rabbit serum to the purified 40
kD protein (@6——@).
40 kD protein were preincubated with control
IgG (m m) or CCA-IgG (A—A).
Data represents optical density at 405 nm.

SHCEE I e, 7 r— VIREABKE S IgG TS
LAYV Fa—~N—va v CIRENAMOEED L 51

FRE S hieh o 7e.
3.6 BBMXEXBEME ADCCEEICBAST 54
FORE

3+6°1 ADCC 7vt4

v b KM RE sk RPMI 4788 fllfa 2 Ayl & L <
BB A2 B 17 FIE 0T 15 Bl 2 miE 2 F
Vv, ADCC {EHEARIE LickE R4 Fig. 11 ioRLie. &
Btk 4 B miE o ADCC &M% 10.37+6.72% T
B bR EEEZ o miE ADCC iEMES0.91+
0.85%TH - e DICHNEREICERL TV 7.

3+6+2 Inhibition ADCC 7w &4

2:10-2 TYER L/ F(ab), THIAE L THIGHIR %
7my 2 LRENMREZBCEEEKEXESNE
ADCC {EH 2 HIE Lic, BEPIERRERRE IgG L v F
#17- F(ab), CTEMMEZRIMET5 L, Fig 12-A
RLIcX 51, 10 BlowE e K% 8% D ADCC &
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10 - T { &
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Fig. 12 Inhibition ADCC assay of sera from patients
with ulcerative colitis.
A : RPMI 4788 cells were preincubated with
° F(ab), obtained from anti-40 kD rabbit
° serum IgG.
B : RPMI 4788 cells were preincubated with
F(ab’), obtained from preimmune rabbit
54 serum IgG.
) 2
1 1 3
[ J
[ ]
o0
[ J
[ X}
PP ([ X J %
ul
cerative .
colitis Normal subjects 40K—

Fig. 11 ADCC activity against RPMI 4788 cell with
sera from patients with ulcerative colitis and
with normal subjects.

P 9.70+6.52%75°5 0.95+1.06% ~ & FHHNK T L
7o MBI H G RRERIR BRI IgG X b FRL 7
F(ab), TEMMiEZiaE L T, Fig 12-BirL
72X 51z, ADCC 1EM129.15+6.64% L BHEICELL
Tshs o fe.

3:6:3 ADCC ZrffbaiaH ERFONFEES

CCA-IgG DR+ »HE A & M UHUH & AR Al
THH KGR RPMI 4788 Ml A3 Gk
MR 57>, PRMI 4788 i 5 SDS THi L7

Fig. 13 Autoradiogram of SDS/PAGE-immunotrans-
blot of SDS extracted proteins from RPMI
4788 cells probed with '»°I-CCA-IgG (lane 3)
or **I-control IgG (lane 2).
Lane 1 showed Coomassie Blue stain of SDS
extracted proteins from RPMI 4788 cells.
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% H{ % SDS/PAGE T 4 8 L, Immunotransblot &
< 2] #2558 CCA-1gG & D& #E L. Fig. 13
v—v 1 ik H % SDS/PAGE © 48, 1%
Coomassie Blue THE L 7= %R L7, CCA-IgG i
Fig. 13 v — v 34 X S icfifakh B E A b o 78K
40,000 £ b v DA ALV R EH30,000 £ 0 VD
AV NEREEL, SREHWR 2 v - vERBE S 1gG
T, Fig. 13 V=Y 2 iR T X 5 IR Ao hitns
7o

4 £ =

EEMAXBAORRICREFNRESREEL TV5
Z & i1 Broberger and Perlmann?® 23 & + KEBESR D
7=/ = e JKEH AR & ET 5 MEF O KB
%, BEERMBREEE, TR, Vv ARELBERIGT
R Lz &t ¥ 5. LL# Breagman and
Kirsner?”, Polak and Vokurka®® iz X b R0 fess
DIsEns L b, EE KBEREHRERTCS [gG
EE MO 2 IgG FUEDWHEY LRDLHEEA
I B IS5 o7. B, Stobo 539 1%, KB
CHEIE BRI B AR R A & L Fo I 1 B % Fe
receptor 4L null cell ® ADCC R E&ET L]
AR L, Kemler 539 & AGEEE M5 2 5
L7cifEs w70 v ERIGIMN ) v SERE A v % 2 -
vavthIlimib, v RKEEEHEECSL, @
JEEE 2R T ERBEONIC Ui, i, BHEOF
B0, KIEBEZEMBE Pt b KEERREEME
RPMI 4788 Mifa & &Erika & Ui ADCC &M 253
HUERPLEVEEL, TOEEEERFRB L
HEE Rt EmE L. SDX oL, REOKBERE
HlEERRF £ LT, ADCC DBELRET A HE T
22, BETAHAGEROCRIET AHRORE « BE
Te EHEMISRIETBEOE £ ThH 5.

Rk, RED X S 1B TRERF 2L ORI
535 EHMIADEERD KB\ T rofaES
BIE 32T 2R EH LT 5% 2 2,
SLE, BEEFHEIE R Mo A mEERCk T3,
MLDNAPUR, AT eFLra ) v r2—HhkED
HBEPD AL D L O, TOEBROFEBEEPARY
FRB AR L E 2 bh3, REOERBY 3, KIiE
DRGSR S RS LT 5 1gG Fidk
(CCA-IgO B MFEF I FEET B LERL, b
O] B CCA-IgG % 7' — 7 & UKB /N -+
B BEREROCHEB A S =% — 25 PBS T
B Xh 2R % SDS/PAGE © 4 B, Im-

EBEERBRCE T 2 HEOBE - B L £ DADCCENS T & LTOESE 599

munotransblot ¥, #— 3o+ 27574 —THH, K
BHEA €D =% — 2 bOZOTERK 40,000 £ 4 b
VONBIKEI ShDHREZFE, CCA-1gG TRER
NAHRBEBEENR AL L L. Fig, Zo5T
=7 40,000 £ b vOKBHIE L, DEAE cellulose
column € 350 mM @ potassium chloride TE#E, &
HENDZ EABELMCI N, B—0FERELT
BRI € TIR3B b d o .

Z I CEBRIOXBIRE OB, mbvins &
EBIAREAIARIEEE D ADCC 1B 5T 2 5k
ST THLHRRESBITTAZ L E L. AHESY
WHET b ) BERE - BB LB IEL, ToE
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S TEH# 40,000 £+ v DENZIZ 2-mercaptoethanol
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ELTRED LR Thiy, AHEREE L 5F
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BOBERDTTH D eI FOERNREN T E
th. ZHETKBHIEOKENR#EIZE L T3 Mais
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YER R BRI U TE B AR, &
PR RE O EER S B L L, Gold and
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