Expression of Blood Group-related Carbohydrate
Antigens in Malignant and Non-malignant
Pancreatic Tissues and Their Clinicopathological
Significance
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Table 1. Structures of carbohydrate antigens defined by specific monoclonal antibodies

carbohydrate monoclonal

antigen structure antibody (isotype)
CA19-9 Galfl — 3GlcNAc B1-4Gal
3 4
{ NS19-9 (IgGy)
NeuAca?2 Fucal
CA-50 Gal 1 — 3GIcNAc S1-4Gal
1 ’ C-50 (IgM)
NeuAca?2
SLEX Galf1 — 4GlcNAc p1-3Gal
3 3
’ t CSLEX-1 1gM)
NeuAca2 Fuceal
GalB1 — 4GIcNAc B1 — 3Galfl — 4GlcNAc
SLX ‘ ’ ’ ’ ’ FH-6 (IgM)
NeuAca?2 Fuceal Fucal
DUPAN-2 NeuAc — 7 DUPAN-2-Ab  (IgM)
ST-439 NeuAc — ? ST439-Ab (IgM)
Le® GalBl — 3GIcNAc Bl — 4Gal
l ! anti-Le* (IgM)
Fucal
Le GalfBl — 3GIcNAc B1 — 4Gal
2 4

L anti-Le® (IgM)

Fucal Fucal
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Fig.1. Expression of various sialylated carbohydrate antigens in the
tissues of normal pancreas and chronic pancreatitis. Grade of staining;
1 +~1/3, #8++1/3~2/3, Il +++2/3~.
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Cellular localization of various sialylated carbohydrate antigens in
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Fig.3. Expression of CA19-9(A) and CA-50(B) in normal pancreatic tissue.
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present on apical membranes of not only ductal cells but also centroacinar cells.
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Fig. 4. Expression of CA19-9(A), CA-50(B), SLEX(C), DU-PAN-2(D) and ST-439(E) in
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tissue of chronic pancreatitis. Staining of CA19-9(A), CA-50(B) and DU-PAN-2(D)
are seen in the cytoplasm as well as on the apical surface of ductal cells. (x50}
SLEX(C) and ST-439(E) are faintly stained on the apical surface of ductal cells

(arrow). (X100).
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Fig.5. Expression of various carbohydrate antigens in pancreatic cancer
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Fig. 6. Expression of CA19-9(A), CA-50(B), SLEX(C), SLX(D), DU-PAN-2(E) and
ST-439(F) in pancreatic cancer tissue. CA19-9(A), CA-50(B), DU-PAN-2(E) and
ST-439(F) are expressed in the cytoplasm of the cells in malignant glands. The
staining of these antigens are also seen in the surrounding stroma. SLEX(C) and
SLX (D) are expressed predominantly along the luminal surface of malignant
glands. (Xx50).
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Fig.7. Cellular localization of various sialylated carbohydrate antigens
pancreatic cancer tissue. Cellular localization pattern; [ apical type,
%% apical+cytoplasmic type, Bl cytoplasmic type.
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Table 2. Correlation between the tumor differentiation and the expression of various carbohydrate antigens

in pancreatic cancer tissue

Histology CA19-9 CA-50 SLEX SLX DUPAN2 ST-439

1 papillary - 3+(e)d 3+(a) - 3+(c) 3+(c)

2 +(a) 2+(a+c¢) 2+(a+b) +(a+c) - 3+(c)

3 2+(c) 2+(c) - - 2+(ec) +(e)

4 3+(c) 3+(e) 3+(c) 2+Ca+c) 3+(c) 3+(a+c)
5 3+(a) 3+(a+c) 3+(a+c) 3+(a) 3+(c) 3+(c)

6 3+(ce) 3+(c) 2+(a+c) 2+(a) 3+(c) 2+(c)

7 well - 2+(Ca) 2+(a) 2+(a) 3+(e) 2+(a)

8 - 2+(a+c) - - 24+ Ca+c) —

9 - +(a) 3+(c) 2+(Ca+c) 2+(c) 3+(a+c)
10 +(a+c) 3+(c) +(a) - 3+(c) -

11 +(a) +(a) - - 3+(c) +(a)

12 +(a) 2+(a) - - - -

13 2+(a+ec) 3+(a+c) - - - 3+(c)

14 2+(c) 2+(c) 3+(a+c) +(c) 2+(c) -

15 2+(c) 3+(a+c) 3+(e) 3+(e¢) 3+(e) 3+(c)

16 2+(c) 3+(c) 2+(a) - 3+(c) +(a)

17 2+(a+c) 2+(a) 2+(a) +(a) +(a+¢) 3+(a+c)
18 2+(c¢) 3+(Ce) 2+(a) +(e) 34+(c) 2+(a+c)
19 3+Ca+c) 3+(c) 3+(e) 2+(a) 3+(c) 3+(c)

20 3+(a+c) 3+(a+c) 2+(a+c) +(a) +(c) 3+(c)

21 3+(c) 3+(e) 3+(e) 3+(ec) 24+(a+c) 3+C(e)

2 3+(c) 3+(c) 3+(atec) -— 3+(c) +(a)

23 3+(a+c) 3+Cc) +(a+c) +(a+c) +(c) 3+(c)

24 3+(e) 24+(a+c) +(a) +(a) 3+(c) 3+(c)

25 3+(ec) +(a) 2+(a) - 24+(a+c) 2+(a-+c)
26 3+(a+¢) 3+Ca+c) 3+(a+c) - 2+(a+c) 3+(a+c)
27 3+(c) 3+(c) 2+(c) - 3+(c) 2+(a)

28 3+(c) 3+(c) 3+(a) - 3+(c) +(c)

29 3+(c) 3+(ce) 2+(c) 2+(a) 3+(c) +(a)

30 3+(c) 3+(c) 3+(e) - 3+(c) 3+(c)

3 moderately - 3+(a+c) +(a) +Ca+e) 3+(a+c) 2+(a+c)
2 - - - - 3+(ce) 3+(c)

33 - 2+(a) - - - -

34 +(a+b) 2+(c) 2+(a) - 3+(a+c) +(a+c)
35 24 (c) 3+(e) 2+(c) 2+(a+c) +(c) 3+(c)

36 3+(a+c) 3+(c) 3+(a) - 3+(c) 3+(a+c)
37 3+(c) 3+(e) +(¢) +(a+c) 3+(c) 24(a+c)
38 3+(c) 2+(e) +(a+c) +(e) 34+(c) +(e)
39 poorly +(c) 3+Ca+c) 2+(Ca+tc) +(a) 2+(c) -

40 2+(c) 2+(c) 2+(c) +(c¢) 2+(c) +(c)

41 2+(c) 3+(e) 2+(a) - 2+(c) 3+(c)
4 3+(e) 3+(a+c) 2+(a) - 2+(a+c) 2+(a)

papillary, papillary adenocarcinoma; well, well

differentiated tubular adenocarcinoma;

moderately,

moderately differentiated tubular adenocarcinoma; poorly, poorly differentiated tubular adenocarcinoma. a,

apical type; a+c, apical and cytoplasmic type; c, cytoplasmic type.

Material and Method).

—~~34; grade of staining (see
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WETH2LVA AFROERE L OBEICB W THERD



646 & w

HuLIAThHS. &7, BB L T2 SLEX & —%, LV TR TH 5L, BiEkEEe
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Fukushi 52 c L O {E®R Nz 7 o—F L& i3 DU-PAN-2® & ST-439" pS3FE TIE b » & b

CSLEX-1, FH-6 c X W& ah, 2D+ —7 ffa 3. DU-PAN-2 i3 Metzger 5" & 1 B
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DHEILTV15B. EERERE L TBoALE/ 20 —F Viitkic s
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Fig. 8. Expression of CA19-9(A) and CA-50(B) in pancreatic cancer tissue. CA19-9 is
detected within the area expressing CA-50. (X50).
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Fig.9. Correlation among the expression of

type [carbohydrate antigens in pancreatic
cancer tissue. Grade of staining; negative
(—), up to 1/3(+), between 1/3 and 2/3(++),
and more than 2/3(+++). Closed circle,
open square, open circle and open triangle
shows the case of Le*™, Le™™ Le*"™ and
Le™ ™, respectively.
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Fig. 10. Correlation between serum valure and
cellular localization pattern of carbohydrate
antigens in pancreatic cancer. Dotted lines
show cuttoff valures of each antigen. Serum
antigen levels of patients with stromal stain
are significantly higher than those of patients
without stromal stain in DU-PAN-2 (p<0.05)
and ST-439 (p<0.01).

O ; negative, A ; apical, {; apical+cytoplas-
mic, [J; cytoplasmic. open ; stromal stain(—),
closed ; stromal stain(-).

Table 3. Correlation between the tumor differentiation and cellular localization of
carbohydrate antigens in pancreatic cancer tissue

CA19-9 CA-50 SLEX SLX DUPAN2 ST-439

papillary a 2 * 0 1 2 0 0
atc 0 2 3 2 0 1

(n="6) c 3 4 1 0 5 5
well a 2 6 8 6 0 6
atc 7 6 5 2 5 5

(n=24) c 12 12 7 4 17 9
moderately a 0 1 3 0 0 0
a+c 2 1 1 2 4

(n=8) c 3 2 1 5 3
poorly a 0 0 1 0 1
a-tc 0 2 1 0 1 0

(n=4) c 4 2 1 1 3 2

papillary, papillary adenocarcinoma ; well, well differentiated tubular adenocarcinoma ;

moderately, moderately differentiated
differentiated tubular adenocarcinoma.
type; ¢, cytoplasmic type.

tubular
a, apical type; a-+c, apical and cytoplasmic
* . number of cases

adenocarcinoma; poorly, poorly
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Table 4. Expression of type I carbohydrate antigens in pancreatic cancer tissue and
non-cancerous tissue adjacent to tumor

non-cancerous tissue

cancerous tissue

Le* Le®  CA199 CA50 | Le Let  CA199  CA-50
1 3+ 3+ - 3+
2 3+ 3+ + 3+ 3+ 2+ + 2+
3 3+ 2+ 2+ 2+
4 3+ 3+ 3+ 3+
5 3+ 3+ 3+ 3+
6 3+ 2+ 2+ 3+ 3+ 3+ 3+ 3+
7 - 3+ - 2+
8 - + - 2+
9 3+ 3+ - 3+ + - - +
10 2+ 3+ + 3+
1| 3+ 3+ + 3+ + 3+ + +
12 2+ 2+ + 2+
13| 3+ 3+ + 3+ 3+ 34 2+ 3+
U | 2+ 2+ 2+ 3+ 2+ 3+ 2+ 2+
15 2+ 3+ 2+ 3+
16 3+ 3+ 2+ 3+
17| s+ 3+ + 3+ 3+ 3+ 2+ 2+
18 | 3+ 3+ + 3+ 3+ 3+ 2+ 3+
19 | 3+ 2+ + 3+ 3+ 3+ 3+ 3+
20 | 3+ 3+ + 3+ 3+ 3+ 3+ 3+
21 3+ 2+ 3+ 3+
22 | 3+ 3+ 3+ 3+ 3+ 3+ 3+ 3+
23 | 3+ 2+ 2+ 3+ 3+ 3+ 3+ 3+
24 | 3+ 3+ + 2+ 3+ 3+ 3+ 2+
25 3+ 3+ 3+ +
26 | 3+ 2+ - 3+ 3+ 3+ 3+ 3+
271 | 3+ 3+ 3+ 3+ 3+ 3+ 3+ 3+
28 | 3+ 3+ 3+ 3+ 3+ 3+ 3+ 3+
29 | 3+ 3+ - 3+ 3+ 2+ 3+ 3+
30 | 3+ 3+ + 3+ 3+ 3+ 3+ 3+
31 | 3+ 3+ - 3+ 3+ 3+ - 3+
32 4+ 3+ - -
33 - - - + - - - 2+
34 - 3+ + 2+
35 3+ 3+ 2+ 3+
3 | 3+ 3+ 2+ 3+ 3+ 3+ 3+ 3+
37 | 3+ 3+ 3+ 3+ 3+ 3+ 3+ 3+
38 | 3+ 3+ 3+ 3+ 3+ 3+ 3+ 2+
39 3+ 3+ + 3+
0 | 2+ 2+ + 2+ 2+ 2+ 2+ 2+
41 3+ 3+ 2+ 3+
2 | 3+ 3+ - 3+ 3+ 34 3+ 3+

—~3+ : grade of staining (see Material and Method).
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Abstract

Although a large variety of sialylated blood group-related carbohydrate antigens have
been found expected to be useful markers for pancreatic cancer, the usefulness of each
antigen as a tumor marker is still a matter of controversy. In this study, the expression of
CA19-9 and CA-50 carrying typeI blood group chain, and SLEX and SLX belonging to
type I sugar chain, were examined in malignant and non-malignant pancreatic tissues by
an immunohistochemical method. The results were compared with those obtained using
DU-PAN-2 and ST-439 which have no cross reactivity with blood group substances, and
Lewis antigens. All carbohydrate antigens except for SLX (52.4%) were expressed in more
than 80% of pancreatic cancer tissues examined. Typel blood group antigens, DU-PAN-2
and ST-439 were localized predominantly in the cytoplasms of cancer cells, while type I
carbohydrate antigens were stained mainly on the apical membranes of malignant glands.
While type I carbohydrate antigens were expressed in most non-malignant pancreatic tissues,
type I blood group antigens and ST-439 were absent in almost all normal cases,
suggesting the high tumor-specificity of these antigens. Each antigen was expressed on the
apical surface of pancreatic ducts of normal pancreatic tissues. However, in 30 to 40% of
tissue specimens of chronic pancreatitis and non-malignant tissue adjacent to cancer, type
I antigens and DU-PAN-2 were localized to the cytoplasm of ductal cells.  Close
correlations were seen between the expression of CA19-9 and CA-50, as well as the
expression of SLEX and SLX, but no correlation was detected among the expression of
typeland type I blood group antigens, DU-PAN-2 and ST-439. Furthermore, no
correlation was observed between the histological types of pancreatic cancer and the
frequency of positive cells or staining pattern for each antigen. CA-50 was expressed
independent of the presence of Lewis antigens, whereas CA19-9 was negative in four of
five cases lacking one or both of Le* and Le®, and was faintly stained in the other case.
Therefore the expression of CA19-9 seemed to be influenced by the presence of Lewis
antigens. All patients showing the occurrence of stromal stain, which might be caused by
loss polar expression of antigens and shedding into the surrounding stroma adjacent to
malignant glands, revealed high levels of serum antigen. This suggests that stromal
appearance of antigens may be one of significant factors in the elevation of serum antigen
levels.



