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Studies on the Distribution of Membrane Antigens in
Rat Colonocytes and Colonic Cancer Cells

— Analysis with Monoclonal Antibodies —

Toshiro SUGIYAMA
Department of Internal Medicine (Section 1), Sapporo Medical College
(Chief : Prof. Akiva Yachi)

In order to define antigen distribution on the surface membrane of colonocyte, four monoclonal
antibodies which reacted with colonocytes were established.

Three out of the four monoclonal antibodies reacted with the microvillus membrane, whereas
the remaining one reacted with the laterobasal membrane. The restricted reactivity of monoclonal
antibody 522 (IgG2b) and antibody 423 (IgGl) were confirmed by using the immunoelectron micro-
scopic technique. Antibody 522 reacted with the microvillus membrane and the core of microvilli,
which recognized a 66K dalton glycoprotein by the radicimmunoprecipitation and dot blotting method,
whereas antibody 423 mainly reacted with the laterobasal membrane antigen.

It was suggested that the 66K dalton glycoprotein was not homologous to human carcino-
embryonic antigen or its associated antigens by its molecular profile and tissue localization. It was
shown that antibody 423 did not recognize the secretory component.

In 1, 2-dimethylhydrazine induced rat colonic cancer cells, it was demonstrated that both the
66K dalton glycoprotein and the antibody 423 corresponding antigen were expressed on the entire cell
surface membrane showing the loss of the polarity, which was observed in the antigen distribution on
normal colonocyte membrane.

The animal model developed in this study will be useful for the investigation of the cellular
mechanism responsible for the aberrant polarity in colonic cancer cells. In addition, this model may
be useful in the analysis of immuno-targetting therapy by employing the monoclonal antibody.

(Received December 21, 1984 and accepted January 21, 1985)
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Abbreviations :
ABTS : 2, 2-azino-di-(3-ethylbenzthiazoline-6- LLBM : ‘laterobasal membrane
sulfonic acid) MoAb : monoclonal antibody
CEA : carcinoembryonic antigen MVM : microvillus membrane
DAB : 3, 3~diaminobenzidine « 4HCI PBS : phosphate buffered saline
DMH : 1, 2-dimethylhydrazine » 2HCl SC . secretory component
DPBS : Dulbecco’ PBS SDS-PAGE: sodium dodecyl sulfate polyacrylamide
ELISA : emzyme linked immunosorbent assay gel electrophoresis
FSC : free secretory component TPA : 12-0-tetradecanoyl-phorbol-13-acetate
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Fig. 1 Antibody activity of culture supernatants by ELISA using colonocytes as targets.
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Fig. 2 Reactivity of monoclonal antibodies 522 and 423 to the normal rat colon detected by

immunoperoxidase technique.

Monoclonal antibody 522 stained the microvillus membrane portion of the surface
absorptive epithelial cells and did not stain the laterobasal membrane portion of them
(a), whereas antibody 423 stained the laterobasal membrane portion and the cytoplasma
of the epithelial cells from the top to the base of crypts and did not stain the micro-

villus membrane portion of them (b).

(x280)
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Fig. 3 Reactivity of monoclonal antibodies 403 and 504 to the normal rat colon detected by

immunoperoxidase technique.

Both antibodies 403 (a) and 504 (b) mainly stained the microvillus membrane and the

apical portion of epithelial cells. (x280)
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Table 1 Crossreactivity of monoclonal antibodies 522, 403, 504 and 423 to rat normal
tissues detected by immunoperoxidase staining.

o -
Colon MVM MVM MVM LBM
Smali intestine MVM - — LBM
Stomach — - + -
Liver - — - —
Pancreas — — — —
Kidney - — — —
Lung — nt n. t —
Spleen — — — —
RBC — - — -
WBC - - — —
Fetal colon MVM MVM MVM LBM

MVM : microvillus membrane
n. t.: not tested

LBM: laterobasal membrane
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4(a) 4(b)
Fig. 4 Electron micrograph of normal colonic epithelial cells. Monoclonal antibody 522 reacted with the
microvillus membrane (MVM) and the core of microvilli and did not react with the lateral membrane

(LM) (a).
However, antibody 423 mainly reacted with the lateral membrane (b). (bar:luym)

Table 2 Distribution of reactivity pattern in the different tumor types stained with monoclonal
antibodies 522, 403, 504 and 423.

Ailenciiit well differentiated poorly differentiated
adenocarcinoma adenocarcinoma
MVM alone 3/3 3/4 0/3
MOADBLL cooemeomeomimmmm om0 i S S 8 S e S
(MVM) whole
cell membrane 0/3 1/4 3/3
MVM alone 3/3 4/5 0/2
MOAD 403 oo eemem e eeem—eeeeeeeemmeeemememeeeosoeiosososesecsoseeesesesssssosoasas
(MVM) whole
cell membrane 0/3 0/5 0/2
MVM alone 3/3 4/5 0/2
WIOADBOE oo oo e £ 5 P A S S i & i i S S S R SRR SR
(MVM) whole
cell membrane 0/3 0/5 0/2
LBM alone n. t. n. t. 0/2
MOAD 423 oo memmmeemm e eeeme——eeaeeeememememmmemeeeeeSoSmeoeesososeseemessesososossoooaiosoooe
(LBM) whole n. t. nt. 2/2 A

cell membrane

3/4: 3 positive/4 tested n.t.: not tested
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Fig. 5 Poorly differentiated adenocarcinoma of rat colon were stained with monoclonal antibodies 522 (a)

and 423 (b).
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Both antibodies reacted with the entire surface of cancer cells.

(X 280)
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6(a) 6(b)

Fig. 6 Electron micrograph of the poorly differentiated colon cancer cells.
Monoclonal antibody 522 reacted with the entire surface membrane of a cancer
cell (a) (b). (bar:1lgm)

Fig. 7 Monoclonal antibody 522 stained the microvillus membrane portion of epithelial
cells of the fetal rat colon (2W). (x280)

FLBRER EE
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Fig. 8

Non-reduced Reduced

Radioimmunoprecipitation and SDS-PAGE
analysis of the corresponding antigenic
molecule to monoclonal antibody 522. Column
1 and 3 showed precipitate products with
antibody 522 under the non-reduced and
reduced conditions, respectively. Column 2
and 4 were the negative controls to column 1
and 3, respectively.

A : perchloric extracts
B : crude extracts

Fig. 9 Dot blotting analysis of perchloric acid extracts reated with monoclonal anti-
body 522. RowA ; 1: perchloric acid extracts of colonocytes (10uxg/ml protein) 2:
PBS, RowB ; crude extracts of colonocytes.
protein, 4 :125¢g/ml protein, 5:50 ug/m/ protein, 6 :25 ug/ml protein and 7:12

ug/ml protein were applied.

1, 2:500pg/m! protein, 3:250 ug/m!
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Table 3 Effect of fixative methods and periodate treat-
ment on the microvillus membrane antigen
recognized with monoclonal antibody 522.

e BB

treated with periodate for

not treated

30 min. 60 min. 120 min.
Formaline +/= +/— +/— +/—
PLP ++ 4+ ++ ++

24 % &, Fig. 10 loR¥ X 5 IcilIBORE & T 505
M O£ I BHAT R AR, b, FET =
£ — % —7T1% H b tight junction B+ 5 & En b
12-O-tetradecanoyl-phorbol-13-acetate (TPA) #
B 10 ng/ml, 100ng/mi L¥RinT 5 & SHICHE
REf] CRERR M DR DFED T,
3.7 ®//a—FHE 423 £ 5 b tEEE secretory
component & O Ko
5 v KB EEMREATELHUR 2 VT o western
blotting 1< X A58 T3Pk 423 RISHUR IR Shie
Dot F TR o CEL OB AR T
secretory component (SC) & D EME% T » bR
AHIEER L LT o western blotting ¥ X OHELE) -
kT o polymeric IgA #&1r5 v +IMiE (45%FLEIL
BB X HHUE 423 O AR IEREBR AT T v
b R H H 38 secretory component (FSC) Lo

FLBRES 3

ARSI, T v PR E 10% 54T SDS-PAGE
%17 - 12, western blotting %17 - 7z »' Fig. 11 1=
AT X = v 3T 83K i+ % FSC it
K423 L IR AR S st Ebic, ko5 v
b M5B % IEH KB iz o2 =ik T2
REFESUIG X 7ok, HERES LA F 28 —ERIC X
DHEL, Ty FIEFFAEEKRYR L
5, Fig 12183 & 5 chifk 423 o4 otk (2 miF 0
Lo T BEINh- I

4 % =

CARFEIC BT T v P RIGEEMEE R & LT
VEBL L -4 fEDE 7 7 o —F AHED 5 b, Hilk 522,
403 3 X 0504 (3K F BB DU IMREBIRE LT

RIGL, —75, Huk 423 (2K b B ool « B s
CRRR LTI L 722y, & < IcHifk 522 1 L 08 423 i
Lo TEFEME L <o B\ Ch IER KB EE M
I 2SR RN BRI B R S h a0 T B
TEARERE. Thb02BoRKORET HHE
LN RIEF KB b B o B MR ERE 35 X Ol -
EHRES~—»— Rt pntEls. UTER, =
NHIEOWTEERINZ 5.
4.1 $Hi4F 522 £ L Uik 423 R ICHEIZ DWW T
LR RS A BN, Sr—E0FEEE D -

522

Fig. 10 Reactivity pattern of the isolated colonocytes stained with monoclonal
antibody 522. The entire surface membrane as well as cytoplasma was
stained. After 1x10°/m/ - isolated colonocyte were cultured in RPMI
1640 medium supplemented with 109 FCS for 4 hrs under 37°C in CO,

incubator, they were stained.

(x450)
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Fig. 11 Immunoblots of rat bile proteins reacted with monoclonal antibody 423.
Column 1 and 5 were rat bile proteins which were electrophoresed in reduced

and non-reduced conditions, respectively.

blue.

Both were stained with Coomassie

Column 2 and 3 were rat bile proteins which reacted with monoclonal

antibody 423 in reduced and non-reduced conditions, respectively, but there was
no positive band. Mouse immunoglobulins were electrophoresed in Column 4
(positive control) before reacting with secondary antibody.

TirbhTkh, ZOBEREMTRME IE LCHEET 2
—HOREE, BEALL IV T Z -1 - THE
ThTWBY LE2LRL D, KFIERICLVRSh
7266KDgp ¥ X OHUE 423 X ICHLUR O RFEDE#H D,
N B B\ KB b BRI o] B 2 DR RE & BIE L T
WAHATREME A E 2 TR LENH A 5. 66KDgp Ll
DRTEERRIBELLTTANY 7+ A7 7 A —+, B
AoV T I _TFE—E]IBICULRD LD, T

BT x AT 7 &= I FEIOKL L+ v T40KE L
FYD2oDH T 2=y LR IhThAh. %
to, mAYVT I RTFA—E ]I 3GTEIR0KE L
by T 2ERKDatl (HFRIIKE L F V) BIV2AKD
B (FFEIIKA A DL ERINET + 7<=
THY, vAvvT I I _TFL—LINL2 KDOaghn
Bish &4 <—CHTFRIBKS L+ v L#E S,
66KDgp (1#—+ ) ~FF KN TH-T, TOMm, HFH
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Fig. 12 Reactivity of monoclonal antibody 423 to the normal rat colon after
treatment with polymeric IgA (b). Photograph (a) showed a normal
staining pattern of antibody 423. No difference was found on the
staining pattern of antibody 423. (x280)

KK ESRAL->TWAB. —F, 66 KDgp OIEE /NG
L OKGBIN L B2 #Ra ot MR B IR TES 5 03,
HAHEDOXRY 7 v — 5 1P CEAHiEIZ L » THREIR
7ot t CEA %\ i3 CEA BI#EHL R o B2 a8l L
TkY, FLEBROABEEBCK T, So1LiRE
TIEREECRHEL, BEXBIHEOR R ICELL T
WH L, XHI66KDgp (AR RMAIEHTHS 2 &
&b 5 v Mickids CEA B Ak CEA BIEHR
CHYS T 20EM L E 2 5h 5. CEA 1340-60% D%
BELE—F) RTF bk ss T8 180 K-200K &
v v BEERT, CEA BHIISHM™D ThHo M
ORI OBREMICE W BV R LD, F
V7 r =314 CEA Hiffic X R TI1L, KIBRE, B
i, BE, ol o LERWEREE, BRENE KBo
I HLTIEF /MG, KBHBECLHFET Y Lo®s
bH5H. 66KDgp Lz FREIIELD2, X5 CEA
LORRAYHEHT LD AEY 2 r— 5 1 $] CEA Hitk
(DAKO), =/ 7 r—51#; CEA #i{£(YKO13 % &
O YKO24)%2® 2 H\ T 7 » P KBEGE R LT, M
LR AT 5 1o, $1 CEA ¥k 134 522 oK jaE
BT LRG> 4 SBHIEwT, e td, =0
3oyl CEA Hifkiz X » 66KDgp & 038 3 It 1 34
H L& 7eh - 7. CEABIEHIFE & LT NCA® (non-
specific crossreacting antigen), NCA2% 7¢ X205,

T35, Burtin? 12 X }uE NCA 135 F & 60K &
TR A% ORER ETEEATH Y, IEW,
TFHRER s X OBERICIF A3 523, 66KDgp 137D\
NOBR ML FERT, ¢ o NCA L i3ELL
Tuigv, 7 NCA2 LA 45 F BRI ARG H 0
ETRcoTBEELBRS. A H66KDgp 2k
b CEA %%\ 13 CEA BIBMHRHUR TH D L itk L
2T, DLARBLGTORENETRET 54, 414,
66 KDgp D ESKKE) EOBEIE, EaE R X O,
T VBRI E AR T ALERS B EE L OND.
Zh¥Te t CEA#HRAAFRIC W ToHE D724,
Engvall et al.?® i3 Dffits X O PCA #iHi¥ s e
F 31 NCA #ifk 3 XL 01 CEA Hilk L XN RIS AR T2
LA LTk, Abeyounis and Milgrom® (15 »
P TDMH Ik D FRINLEBEHS IORBREES
WIEH K& o PCA it # R i s HE L Lo
BEAOHFELR LTV, MmMiEFAze + CEA
LRZR LW ERELTED, WIFhbInHES
FORRPEBS MO THRLR T oL,
—77, Pulk 423 OXIEHUR (3K B MR R A Lt
& % A\ T immunoprecipitation, western blotting
TIRE ST 7o, Fifk 423 RIEFE NGB L OK
e bR Mfaofl « EEEICE L LTRIGL, Fok%
SAIEEY 7 v — 38 SC Hifkic X 5 SC o fHfeicE
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B35, T, v tEAFICFSCHAREREEN
LA - LAFIFA LT, A% SDS-PAGE iz X b
4%, western blotting 1= X - THifk 423 & DRIE
WERBH L, BV FR@ESbho . &
LTS v FERIT e izl LT polymeric IgA 23
S B A TN T B {3, polymeric IgA 235C 1Z#E
&35 LRFIA L TKIBEZY KN LT, polymeric
IgA A3tk 423 OFEERBRIET A DE LR LIS
SRR Xned ot ZhBOBREDLD, HiE 423
13SC LRI Licnwb D LE z bhie. i, KV
w — 3 i SC Hifk % A\ T Mullock et al® 35 »
b eI i d SCAVEEET A S EER TS,
Piik 423 (MR & IRUG L 2 kb, KFUEH SC
ERBIGL T2 EEHT S
4.2 REMS v b KBEMIRCST 3 EEEOE/
SWLT

DMH iz Xk v R 3y » P KBEARE T
AL BN SRS U R M LB & R Ich T B,
F BB T RIER KB EEMRCRTS
I G #3384 L66KDgp 35 X UHifE 423 HGHUR (1
falE b g B R R ABEEKIEES AT

COBEOBFELLT2OOEHAE LR,
Rindler et al®® 122D Y A L AL » TREIET
4 2R A AT, B b s\ TR
RTEEEORE OE H 5 1F (sorting) HHREAD
EDOU_AThEnH0EEE L. 2BOVIrA=
vm— FEEE O 5B, —J5 ik apical membrane
~, {1771 basolateral membrane % & - T
DS EREBR IS, IOERISTIIAVEE
FEBIT eI B LT wA, CoZ LidERRTIL,
sorting HFEOREN BT D, HRE B CERFCRKR
BRB IS EB DRI B BRI TRRT .

&35, Herzlinger and Ojakian®® 13 1 = &l fg s
BRI Lo b 2 BOBEL, &4 OffRHHAL
L# 38 F (subconfluent monolayer) -CiiffamE L
LA RE IR B, EfLRET (confluent
monolayer) iIZ 7c % LR OM -EKEECHEL, =0
ot ORI tight junction 2SBEE LTV 5% Z L& E
Lt AT, 66KDgp & IEHEZPCiiEs:
B h o THMEBE CRET A2, TERORBER
WA 5 5\ i tight junction B35 TPAY oL
#oSERE MR TREE YR THRIRO2A
BB 5 E &% 5h, Herzlinger and Ojakian @
WELEEOBSYERL V5 EEL2LRD. S8
HERa LA T OB O|/RIFA—DOEF TR 5

5y FRBEERUKBEMARCR I ABENR ST 229
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Fig. 13 Therapeutic implication

LE 2 HOITRETH B, FEMMETO tight junction
DB B D IEEDELLHESD ShTwbpIih
b, FoERMEoIELIL, FOBERD—>E LT tight
junction 2B85 L C B EEEH S EE LE L. Wi
I LT b Hitk 522 iEMRIc B 2 BEBEOE/L D
BREORICELSL D LHAIh S, 3HiL, &
g B\ TRV DMH 3555 » P RIBER, Bk 522
DL 5 gy ce s s e —FAHBEYRBLOED
E—4y 74 v IRBECEYETAELTHRAINS
13 L. i, Fig. 13 EiomT X 5 ichifg
522 12k - TR g5 66KDgp 11IEE /INE B X KIS
LR TR EECRE L CRERE IS, Lk
L, Zo¥tkriihi~%5 LcBa v M ER
~DEE L tight junction iwX » THFHRB LV 55
BEE Lo X v EE/NED 5 ikl LRl
LiESLE - EE2BRS. L, Fig B AR
+ X 51c, FEHITEC T 66KDgp AR & R 5
B3 2848w, iR 522 & LT oRMin
Bir&EZlL 5%, 2Fh, 66KDgp IIEFHEHETH-> T
BSOS Z - v 74 JEEDORRENRD
BATEEE DS, ST, 20X 3 kBT T
/0 n—FAPKERFIBTA - v T4 v IR
DR OB BT oz AR IR L .

5 #

D EFESy b RKBEEMARcYTs 480 2
r—FAPGEERE, &IED D BHEK2 B IUH
1k 423 13, SEESEN L VR RIEEENT, Fh
F KB R MR o B MR s X OVl + TR & K
55 Z ERED bR, FRLOMGHEIIR LR
ERRT BB B Shi. Tibh, Thbo
2fEDE /7 e —FAFMABC I ) BREFENCGERFIINS

»



230 &

[ERB M DFZED N b it .

2 BES22 X h@BEINAHE L, 0.6 MBE
RETEMOCKDIEERTHY, KB RI0 B LK
MR OB/ INEE A~ DR, ERIKBRECBRTERE
ik aEE % —ite b CEA 5%\ 3 CEA B
BEHRERECELT 52, 578, ik - s s oln
Windnb, 7 v ki3 s CEA MRS & 2% 2 8
b Tz,

3 PR 23FIEHE NE R X OB R
- EEECECREL, FO5FHRERETHD
B, Arir < &% secretory component Cidicl T &l
R Itk

4) 1,2- dimethylhydrazine 1= & » THH I h i
7y P RBEME Ok T, & <k
Bz s\ ~C 66 KD BE7E [ % X UM 423 ISP 1340
POl Eic & A e BB s h, BEEEOEELAZD LR
7z,

5) P 522 \HEMIR B I A 0L SO
MRV A TOBITCERTHS LR, = ofitk
L O RBINH66KD HEELIIE /7 = — T AHIGEY
Aol g—» v 54 v 7 BE0ENTE & 7t 5T
Wb, ZORR-FUERITOBYETA LD
Borr i shs.

&, BRI 7o TR IRl — RS T
FREER, BFORCBR L CHlIEE 7078 U o R SRR A
ZHR LOKE = » 5 P AR LRI W. R.
Brown ##2 7: 50Nz D. J. Ahnen Bz ESh, 7o L ¥
7

AR, CMEPAKFIBIE D SO, BEEd
DIABTIEBI G 70 & OB BT S ABFEBIR 4 O
B X - .

X B

1. Gray, G. and Santiago, N.: Intestinal surface
amino oligopeptidases, J. Biol. Chem. 252, 4922
-4928 (1977).

2. Ahnen, D. Santiago, N. Cezard, J. P. and Gray,
G.: Intestinal aminoligopeptidase. J. Biol.
Chem. 257, 12129-12135 (1982).

3. Tamura, R. Nishi, Y. and Takesue, Y. :
Immunolocalization of the 33 kD protein in the
microvilli of rabbit small-intestinal epithelial cells.
Exp. Cell Res. 150, 356-366 (1984).

4. Vengesa, P. and Hopfer, U.:
localization of alkaline phosphatase and Na*-pump

Cytochemical

(TTR - e

10.

11.

13.

14,

15.

16.

. BEMERE, SIS

LR

sites in adult rat colon. J. Histochem. Cytochem.
27, 1231-1235 (1979).

Gustin, M. and Goodman, D.:
border membrane from the rabbit descending colon

J. Biol. Chem. 256, 10651-10656

Isolation of brush

epithelium.
(198D).

Imai, K. Molinalo, G. and Ferrone, S.: Mono-
clonal antibodies to melanoma associated anti-

gen. Transplant. Proc. 12, 380-383 (1980).

. Imai, K. Nakanishi, T. Noguchi, T. Yachi, A.

and Ferrone, S.: Selective in vitro toxicity of
purothionin conjugated to the monoclonal antibody
225. 285 to a human high-molecular-weight
melanoma-associated antigen. Cancer Immunol.
Immunother. 15, 206-209 (1983).

Suter, L. Bruggen and Sorg, C.:
enzyme-linked immunosorbent assay (ELISA) for
screening of hybridoma antibodies against cell

J. Immunol. Methods 39, 407

Use of an

surface antigens.
-411 (1980).

. Douillard, J. Hoffman, T. and Herberman, R.:

Enzyme-linked immunosorbent assay for screening
monoclonal antibody production: use of intact
cells as antigen. J. Immunol. Methods 39, 309
-316 (1980).

McLean, I, and Nakane, P.:
-paraformaldehyde fixative. a new fixative for

J. Histochem.

Periodate-lysine

immunoelectron microscopy.

Cytochem. 20, 1077-1081 (1974).
Isobe, Y. Nakane, P. and Brown, W.: Studies
on translocation of immunoglobulins through
intestinal in the
peroxidase labeled antibody method for application
Acta

epithelium. I. Improvements

to the study of human intestinal mucosa.
Histochem. Cytechem. 10, 161-168.(1977).
#HICEA =/ 7 2 —

LR B

F B
X % e R L B 3R : 53, 535-551
(1984).

Traynor, O. Costa, N. and Wood, C.:
ning electron microscopy study of changes in the
colonic mucus layer during chemical carcino-
genesis. Cancer 51, 1847-1853 (1983).

Axen, R. Porath, J. and Ernback, S.: Chemical
coupling of peptides and proteins to polysac-
charides by means of cyanogen halides.
214, 1302-1304 (1967).

THERE, SHE=

A scan-

Nature

/7 m—-F AR HA
CEA nfugsrpyifse.  ALIREEE 53, 455-467 (1984).
Weber, K. and Osborn, M.: The reliability of
molecular weight determinations by dodecyl sulfate
J. Biol.

-polyacrylamido gel electrophoresis.



54 (2) 1985

17.

18.

19.
20.

21.

22.

23.

24.

25,

26.

27.

28.

Chem. 244, 4406-4412 (1969).

Krupey, J. Wilson, T. Freedman, S. and Gold, P.:
The preparation of purified carcinoembryonic
antigen of the human digestive system from large
quantities of tumor tissue.
Immunohistochemistry 9, 617-622 (1972).
Towbin, H. Staehelin, T. and Gordon, J.:
Electrophopreic transfer of proteins from poly-
acrylamido gels to nitrocellulose sheets : procedure
and some applications. Proc. Natl. Acad. Sci.
USA 76, 4350-4354 (1979).
Silk, D. and Dawson, A.:
of carbohydrate and protein in man.
Physiol. 19, 151-204 (1979).
Klotz, I. and Darnall, D.:
table (second edition).
(1969).

Ahnen, D. Nakane, P. and Brown, W.:
structural

Intestinal absorption
In. Rev.

Protein subunits: A
Science 166, 126-128

Ultra-
localization of carcinoembryonic
antigen in normal intestine and colon cancer.
Cancer 49, 2077-2090 (1982).

Yachi, A. Imai, K. Fujita, H. Moriya, Y. Tanda,
M. Endo, T. Tsujisaki, M. and Kawaharada, M.:
Immunohistochemical distribution of the antigenic
determinants detected by monoclonal antibodies to
carcinoembryonic antigen. J. Immunol. 132,
2998-3004 (1984).

Imai, K. Moriya, Y. Fujita, H. Tsujisaki, M.
Kawaharada, M. and Yachi, A.: Immunologic
characterization and molecular profile of carcino-
embryonic antigen detected by monoclonal anti-
bodies. J. Immunol. 132, 2992-2997 (1984).
Fritsche, R. and Mach, JP. :
characterization of carcinoembryonic antigen
(CEA) extracted from normal human colon
mucosa. Immunochemistry 14, 119-127 (1977).
von Kleist, S. Chavanel, G. and Burtin, P.:
Identification of an antigen from normal human

Isolation and

tissue that crossreacts with the carcinoembryonic
antigen. Proc. Natl. Acad. Sci. USA 69, 2492
-2494 (1972).

Burtin, P. Chavanel, G. and Hirsch-Marie, H.:
Characterization of a second normal antigen that
cross-reacts with CEA. J. Immunol. 111, 1926
-1928 (1973).
Burtin, P.:
digestive system (CEA) and the antigens cross
Ann. Immunol. 129, 185-198

The carcinoembryonic antigen of the

-reacting - with it.
(1978).

Burtin, P. Quan, P. and Sabine, M.: Non-

5 v b KRB EEROKBEMRK 52 BEHRE O 57

29.

30.

31.

32.

33.

34.

35,

36.

37.

38.

39.

231

specific cross reacting antigen as a marker for
human polymorphs, macrophases and monocytes.
Nature 255, 714-716 (1975).

Engvall, E. Vuenyo, M. and Ruoslahti, E.: A
monkey antigen crossreacting with carcinoemb-
ryonic antigen, CEA. Br. J. Cancer 34, 341-345
(1976).

Abeyounis, C. and Milgrom, F.: A thermo-
stable antigen characteristic for carcinogen
—induced rat intestinal tumors.
30-34 (1976).
Lemaitre-Coelho, I. Jackson, G. and Vaerman, J.:
Rat bile as a convenient source of seretory IgA and
free secretory component.
588-593 (1977).

Kloppel, T. and Brown, W.: Rat
membrane secretory component is larger than free

J. Immunol. 116,

Eur. J. Immunol. 8,

liver

secretory component in bile: evidence for
proteolytic conversion of membrare form to free
J. Cell. Biochem. 24, 307-317 (1984).
Vaerman, J.: Study on IgA immunoglobulin in
man and animals. Ph. D. Thesis, Catholic Univer-
sity. Lonvain (1970).

Mullock, B. Hinton, M. Dobrota, M. Peppard, J.
and Orlans, E.: Distribution of
component in hepatocytes and its mode of transfer
into bile. Biochem. J. 190, 819-824 (1980).
Rindler, M. Ivanov, I, Plesken, H. Rodriguez
-Boulan, E. and Sabatini, D.:

teins destined for apical or basolateral plasma

form.

secretory

Viral glycopro-

membrane domains their intracellular transport in
doubly infected Madin-Darby canine kidney cells.
J..Cell Biol. 98, 1304-1319 (1984).

Herzlinger, D. and Ojakian, G.: Studies on the
development and maintenance of epithelial cell
surface polarity with monoclonal antibodies. J.
Cell Biol. 98, 1777-1787 (1984).

Qjakian, G.:
in the permeability of epithelial cell tight junctions.
Cell 23, 95-103 (1981).
Martinez-Polomo, A.:

Tumor promoter-induced changes

Ultrastructual modifica-
tion of intercellular junctions in some epithelial
Lab. Invest. 22, 605-614 (1970).

Loewenstein, W. :

tumors.
Junctional intercellular
communication and the control of growth.

Biochim. Biophys. Acta 560, 1-65(1979).

BIRIGER T
(7 060) FLEETRXFS 148 16 TH

FLRER A APEE 138 ZILEES



