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A Novel Gastric Cancer-associated Mucin Antigen Defined
by a Monoclonal Antibody A3D4

Hirofumi AKASHI
First Department of Internal Medicine, Sapporo Medical University
(Chief : Prof. K. IMAI)

ABSTRACT In this study, to attempt to develop useful markers for gastric cancers, we have
purified and deglycosylated gastric mucin and’ established monoclonal-antibodies (MoAbs). Their
characterization was immunohistochemically performed and the following results were obtained: 1)
Since a MoAb designated A3D4 among established MoAbs was shown to react with gastric cancer
with high frequency, but not with normal gastric epithelium, this MoAb was analysed in this study.
2) Among normal digestive organs, only the colon and gall bladder were positive for MoAb A3D4.
3) The incidence of positivity in gastric cancer was 92% for well differentiated adenocarcinoma
(n=13) , 60% for moderately differentiated adenocarcinoma (n=15) and 33% for poorly
differentiated adenocarcinoma (n=12). 4) Intestinal metaplasia (IM) with chronic gastritis or gas-
tric ulcer was negative for MoAb A3D4, whereas 8 out of 13 cases (62%) of IM with gastric cancer
were positive. 5) Western blot analysis using the lysate from normal colon tissues revealed a high-
molecular-weight (>300kD), smear-like band. 6) With immunohistochemical analysis, the
reactivity of MoAb A3D4 was increased when fixed cultured cells were pretreated with periodic acid,
O-glycanase or N-glycosidase, while it was slightly decreased by pretreatment with trypsin or
protease V8. 7) There was no reactivity with the synthetic peptide encompassing the tandem-repeat
sequence of MUC2 or MUCS3.

These data suggest that MoAb A3D4 detects a novel gastric cancer-associated mucin antigen
whose epitope may be peptide in nature. (Received December 12, 1996 and accepted December 20, 1996)
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Table 1 Expression of A3D4 antigen in novmal and neoplastic

guastric lissues

Tissues (No. tested)

positive/total (%)

Normal (n=12)
Intestinal metaplasia
with chr. gastritis (n=11)
with peptic ulcer n=7)
with gastric cancer (n=13)
Gastric cancer
tub
well - (n=13)
mod (n=15)
por (n=12)
muc (n= 2)
sig (n= 6)

0/12 (0

0/11 ¢ 0
0/7 (0
8/13 ( 62)

12/13 ( 92)
9/15 ( 60)
4/12 ( 33)
2/2(100)
1/6 (17)

tub, tublar adenocarcinoma ; well, well-differentiated adenocarcinoma ; mod,
moderately differentiated adenocarcinoma ; por, poorly differentiated adenocar-
cinoma ; muc mucinous adenocarcinoma ; sig, signet-ring cell carcinoma.
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Fig. 1 Immunoperoxidase staining of normal and neoplastic gastric tissues with MoAb A3D4: A, normal
mucosa (x85), B, well differentiated adenocarcinoma (x170), C, poorly differentiated adenocarcinoma
(x340), D, intestinal metaplasia (IM) with chronic gastritis (x170), E, IM with peptic ulcer (X85)

and F, IM with gastric cancer (Xx85).
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Fig. 2 Comparison of the reactivity with IM adja-
cent to gastric cancer tissues between MoAb
A3D4 (A) and anti-p53 MoAb DO-7 (B) (X
170). The immunostaining of gastric cancer
in the vicinity of IM is shown in B with
MoAb DO-7 (C) (x170).
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Fig. 3 Effect of periodate treatment on the reactivity of MoAb A3D4 with a colon cancer cell line CW2. The
immunostaining of MoAb A3D4 before (A) and after (B) 5mM periodate treatment, and that of anti-
LeX MoAb BM2 before (C) and after (D) 5mM periodate treatment (x340). Arrows indicate positive-

ly stained cells (A).

Fig. 4 Effect of periodate treatment on the reactivity of MoAb A3D4 with a gastric cancer tissue. The
immunostaining of MoAb A3D4 before (A) and after (B) 5mM periodate treatment (x170).
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Fig. 5 SDS-PAGE and Western blot analysis of
A3D4 antigen using normal colon tissue
lysate. The nitrocellulose sheet is probed
with MoAb A3D4 (Lanel) or anti-a-feto-
protein MoAb E7 as a negative control (Lane
2).
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R ERE otz 2D L A3D4 HiRD
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Fig. 6 Reactivity of MoAb A3D4 with a synthetic
peptide consisting of 2 tandem repeat domains
of MUC2. The reactivities of MoAb A3D4
( @) and anti-MUC2 core peptide MoAb
CCP58 ( O ) with antigen A3D4 and a syn-
thetic MUC2 peptide when determined by
enzyme-linked immunosorbent assay.
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6. SRR LR T, [EE LR &
I F#EME, O-glycanase %7213 N-glycosidase THLF
T5&, MoAb A3D4 OKIGHED¥E R ERDT, — 7,
M)y TaT 7 —¥ V8 OFAEIC L > TRED
ISR T 2380 7z,
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7. MUC2 & 1 MUC3 O&E~7F Fixt LTk
L KIS ZRD R0 T,

DEOER LY, MoAb A3D4 OXSHIEIZE L1
BEEELF CHETHY, FOILE N —TREHAT
B 5 ATREMEDSTRIE R vz,

B

S BRI T 12 T R R — R S
S S S L E T, £ EHRI 2w
FESeE, FIERERC DY THEW VR
MR E— BB A HBR AL R L &
T, R FMME 2 HEG DI I BT RIS —
FESETHA—RE, RSB SRERILAE D
SRR L E T,
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