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Abstract: Poly-N-acetyllactosaminyl structures are considered to be patho-
physiologically important carbohydrate antigens, and to play important roles in not only
cell differentiation, malignant transformation, and cancer metastasis but also blood group
ABO antigens. The aim of the present study was to investigate the stainability of human
lung cancer tissues by using 6 lectins (PWM, PFA, LEA, STA, DSA, and Suc-WGA)
which have specificity for poly-N-acetyl lactosaminyl structures, monoclonal 5-D-4
antibody which strongly reacts with keratan sulfate, and monoclonal anti-A and anti-B
antibodies. In normal human lung tissues, alveolar epithelium cells and ciliated cells of
bronchiole were positively stained by each lectin. In lung cancer tissues, well and moderate-
ly differentiated adenocarcinomas and some well-differentiated squamous cell carcinomas
were stained by the lectins in cancer cell membranes and cytoplasms. However, low grade
adenocarcinomas, low and moderate grade squamous cell carcinomas, and small and large
cell carcinomas were not stained. @ Neuraminidase enzyme digestion strongly stained
normal lung alveolar epithelim cells, but not well-differentiated adenocarcinomas.

5-D-4 antibody stained cell membrane and cytoplasm in some well-differentiated
adenocarcinomas. UEA-1 lectin and monoclonal anti-A and anti-B antibodies stained
alveolar epithelium cells in normal tissues, cell membrane and cytoplasm in well and
moderately differentiated adenocarcinomas, and well and moderately differentiated
squamous cell carcinomas.

The stainability was consistent with the ABO blood groups of each individual. From
these results, normal lung tissues have poly-N-acetyllactosaminyl structures coated by
sialic acid with linear unbranched short and long sequences and highly branched sequences.
However, well-differentiated adenocarcinomas and squamous cell carcinomas were consid-
ered to have poly-N-acetyllactosaminyl structures not coated by sialic acid. Also, it was
suggested that some well-differentiated adenocarcinomas have keratan sulfate epitopes,
and that well-differentiated adenocarcinomas and squamous cell carcinomas have blood
group antigens. The authors conclude that well-differentiated adenocarcinomas and
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squamous cell carcinomas have poly-N-acetyllactosaminyl structures with keratan sulfate

epitopes and that the structure is involved in blood group antigens.
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Fig. 1. Staining method by biotin labelled lectin and
5-D-4 antibody .

Table 1. Concentration and carbohydrate specificity
of 6 lectins

lectins concentratin specificity
(GalpB1-4GIcNAc B1-3)
a-2)
£l
DSA 40 pg/ml 6
Man
2

Galp1-4GIlcNAc 51

(Galp1-4GIcNAc p1-3)

LEA 50 ug/ml (=3

GalpB1-4GlcNAc B1-3

PWM 30 ug/ml 6
Galp1-4GlcNAc g1 n
PFA 20 ug/ml NI
STA 20 pg/ml NI
Suc-WGA 20 ug/ml NI

Gal=D-galactose ; GlcNAc=N-acetyl-D-glucosamine
Man=D-mannose ; NI=not identified.
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Fig. 2. Staining method by UEA-1 lectin
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Fig. 3. Staining method by monoclonal anti A and
anti B bodies
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Table 2. Age and stainability of 6 lectins in normal lung tissues

case age location DSA LEA PWM PFA STA Suc-WGA
1 A&#%18 MlREx + + + + - +
MREZ - - + + - -
2 123 WREK + + + + + +
WMEEZ + + + + + +
3 7H%A Jijilizl=b; 4 — + + + — +
M - + + + - +
4 16% Jililiz M4 + + + + + +
Pl iosa + + + + + +
5 18%F i lsy;d + + + + + +
6 22F fifa_E B + + + + + +
WMEES + + + + + +
7 227 i l=y; 4 - + + + - -
8 26% il =4 + + + + + +
MEES + + + + + +
9 36 Jijiiol=y;d + + + + + +
MERE X + + + + + -
10 37F oMy 4 + - + + - +
11 40 fifa b Bz + + + + - +
12 47F Jijiiol=y; 4 + + + + - +
13 563 fiifa_k B + - + + + +
HREL + - + + - +
14 56 ijilioly;4 + + + + + +
15 57F fiifa_E B + + + + + +
MBS + + + + + +
16 60% fififa B + + + + + +
MEEL + + + + + +
17 64 Jififa b B2 - - + + - -
18 0% o ly; 8 + + + -+ - -
19 1 iifioNy;8 - + + + - +
20 3% fifa BB + + + + - +
e + + + + - C+
21 8% i My d + + + + - —

+  positively stained

— ! negatively stained
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Table 3. Stainability of 6 lectins and 5-D-4 antibody in human lung cancer tissues

case age FER DSA LEA PWM PFA STA Suc-WGA 5-D4
i3
1 69 moeE + + + + — + +
2 72 B + + + + + + +
3 78 EoEE + - + + - + +
4 62 o - - + + — + —
5 63 et - — + + + - —
6 65 okl - - - - - - -
7 65 Frs{rA - + - + + + +
8 51  {E5H{b3Y - - - - - - -
9 54  {ESbEY - - - - - — -
10 57  ES5EE - - - - - - -
R LR
1 57 ‘o - - - - - - -
2 70 EoE - - - + — + -
3 67  HRobE - - - - - - -
4 72 o - - - - - - -
5 75 rRobE - - - - - - -
6 39 {EHLE - - - - - - -
7 49 ARSI - - - - - - -
8 69  {R4{LE - - - - - - -
9 79 &SR - - - - - - -
/INERSE
170 - - - - - - -
2 n - - - - - - -
3 7 — —~ - - — — —~
P it
151 - - - - — - -
2 66 - - - - - - -

+ : positively stained

— ! negatively stained
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Plate. 1. Live-born infant without respiring. Alveo- Plate. 2. Infant(about 1 month). Alveolar epithelium
lar epithelium cells are positively stained by cells are positively stained by PFA.
PFA.

Plate. 3. Section of well differentiated adenocar- Plate. 4. Section of well differentiated adenocar-

cinoma, demonstrating positive PWM stain- cinoma, demonstrating positive Suc-WGA
ing in cancer cell membrane and cytoplasm. staining in cancer cell membrane and cyto-
plasm.

Plate. 5. Section of well differentiated adenocar- Plate. 6. Section of well differentiated adenocar-
cinoma, demonstrating positive PFA stain- cinoma, demonstrating positive PWM stain-
ing in cancer cell membrane and cytoplasm. ing in cancer cell membrane and cytoplasm.
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Plate. 7. Section of well differentiated adenocar-
cinoma, demonstrating positive PFA stain-

ing in cancer cell membrane and cytoplasm.

Plate. 8. Section of well differentiated adenocar-
cinoma, demonstrating positive Suc-WGA

staining in cancer cell membrane and cyto-
plasm.
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Plate. 9. Section of well differentiated adenocar-
cinoma, demonstrating positive DSA stain-
ing in cancer cell membrane and cytoplasm.

Plate. 10. Section of well differentiated adenocar-
cinoma, demonstrating positive mono-
clonal 5-D-4 antibody staining in cancer
cell membrane and cytoplasm.

Plate. 11. Section of well differentiated adenocar-
cinoma, demonstrating positive UEA-1

staining in cancer cell membrane and cyto- monoclonal anti-A antibody staining in
plasm.

cancer cell membrane and cytoplasm.

Plate. 12. Section of well differentiated squamous
cell carcinoma, demonstrating positive
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Table 4. Stainability of monoclonal anti A and anti B bodies and
UEA-1 lectin in human lung cancer tissues

case age AR Mm%E  HAHEK  HBH&E UEA-1
552
1 69  mo{eE A + — -
2 72 wmoeE 0 - — +
3 78 moMeE B — + -
4 62 o 0 - — -
5 63 rro{b B - + +
6 65  Ho{rAl A - — -
7 65 FraqbE 0 — — +
8 51  {E4bE A - — -
9 54 {EHLE (o] — — —
10 57  {E4SLHE A — — -
R LR
1 57 moMbE A + - -
2 70 ‘EHME A + - +
3 67 o 0 - — -
4 72 thao (bR AB + + -
5 75 oA A + — -
6 39 {ES LA A - - —
7 49 &5 LE 0 — — —
8 69 [ #idl A — — -
9 79 ARG A — - —
/N B
1 70 B — - —
2 71 A — — —
3 75 A - - -
KifayE
1 51 0 - - -
2 66 A - — —

+ : positively stained

— ! negatively stained
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