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Summary Although the mechanisms of action of the transmembrane superfamilies, motility-related protein-1 (MRP-1/CD9) and KAI1/CD82,
are not well known, they are reported to suppress the metastasis of several kinds of cancers. The suppression of cell motility by MRP-1/CD9
may cause suppression of the metastasis. As we could not find any reports concerning the expression of MRP-1/CD9 and KAI1/CD82 in
oesophageal cancers we investigated their expression in oesophageal specimens. We conducted immunohistochemical staining for MRP-
1/CD9 against 108 cases of oesophageal squamous cell carcinoma using anti-MRP-1/CD9 monoclonal antibody M31-15, and for KAI1/CD82
against 104 cases using anti-KAI1/CD82 monoclonal antibody C33. To investigate the gradual expression of MRP-1/CD9 and KAI1/CD82, 24
oesophageal dysplasias were immunohistochemically stained using the same method and then investigated.

The expression of both MRP-1/CD9 and KAI1/CD82 were positive on the cell membranes of normal oesophageal epithelial cells, but
reduced or negative in the cancer cells. Reduced MRP-1/CD9 expressions significantly correlated to tumour depth (P = 0.0009). We found a
significantly greater number of reduced or negative expression of MRP-1/CD9 and KAI1/CD82 in lymph node metastatic cases (P = 0.0003
and P = 0.0129, respectively), but not in distant metastatic cases. The 5-year survival rate of MRP-1/CD9-negative and reduced patients was
significantly worse than those of positive patients (n = 108, curative cases, RO). Few cases remained KAI1/CD82-positive (9.6%; 10/104) in
oesophageal cancer. Twenty (83.3%) and twenty-two (91.7%) cases out of 24 dysplasias were defined as KAI1/CD82-positive and MRP-
1/CD9-positive, respectively. The decrease in MRP-1/CD9 and KAI1/CD82 expression may facilitate lymph node metastasis in oesophageal
squamous cell carcinomas. Knowing the status of the expression of MRP-1/CD9 appears helpful in predicting the prognosis for each patient.
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Figure 1 (A, B) The immunohistochemical stainings of MRP-1/CD9 and
KAI1/CD82 on oesophageal epithelium using antibody M31-15 and C33,
respectively. Both molecules were detected positively by staining on normal
oesophageal epithelial cellular membranes (magnification: 1A, × 200; 1B, ×
200)

Figure 2 (A, B) The immunohistochemical stainings of MRP-1/CD9 and
KAI1/CD82 with the same methods on oesophageal squamous cell
carcinoma. Neither molecule was detected on either cellular membrane or
cytoplasma on carcinoma cells. Normal epithelial cellular membranes were
stained as positive in Figure 2B. These stainings were defined as negative
(magnification: 2A, × 200; 2B, × 200)
Immunohistochemical staining and evaluation
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Table 1 Characteristics of 108 patients and correlation between the expression of MRP-1/CD9 and clinical classification

Age (years) 43 ~ 84
(Mean age) 64

Result of immunostaining
No. of patients (%)

MRP-1 (–) MRP-1 (±) MRP-1 (+) Total P-value

Sex (no. of patients)
Male 54 20 15 89
Female 12 3 4 19 P = 0.7784

TNM clinical classification
T – Primary tumour

Tis 0 (0) 1 (33.3) 2 (66.7) 3
T1 10 (37.0) 6 (22.2) 11 (40.7) 27
T2 17 (65.4) 4 (15.4) 5 (19.2) 26
T3 26 (74.3) 8 (22.9) 1 (2.9) 35
T4 13 (76.5) 4 (23.5) 0 (0) 17 P = 0.0009

N – Regional lymph nodes
N0 20 (48.8) 6 (14.6) 15 (36.6) 41
N1 46 (68.7) 17 (25.4) 4 (6.0) 67 P = 0.0003

M – Distant metastasis
M0 53 (61.6) 17 (19.8) 16 (18.6) 86
M1 13 (59.1) 6 (27.3) 3 (13.6) 22 P = 0.6950

Stage
Stage 0 0 (0) 1 (33.3) 2 (66.7) 3
Stage I 8 (44.4) 1 (5.6) 9 (50.0) 18
Stage IIA 7 (50.0) 4 (28.6) 3 (21.4) 14
Stage IIB 14 (77.8) 3 (16.7) 1 (5.6) 18
Stage III 24 (72.7) 8 (24.2) 1 (3.0) 33
Stage IV 13 (59.1) 6 (27.3) 3 (13.6) 22 P = 0.0015

Classification method is from TNM Clinical Classification of the Oesophagus 4th edn (1987).

Table 2 Correlation between the expression of MRP-1/CD9 and lymph node metastasis and lymphatic invasion

Result of immunostaining
No. of patients (%)

MRP-1 (–) MRP-1 (±) MRP-1 (+) Total P-value

N – Regional lymph nodes
N0 19 (51.4) 6 (16.2) 12 (32.4) 37
N1 43 (70.5) 14 (23.0) 4 (6.6) 61 P = 0.0035

Lymphatic invasion
ly0 17 (53.1) 5 (15.6) 10 (31.3) 32
ly1 45 (68.2) 15 (22.7) 6 (9.1) 66 P = 0.0204

N0, no regional lymph node metastasis; N1, regional lymph node metastasis; ly 0, no lymphatic invasions; ly 1, lymphatic invasions.

Table 3 Correlation between lymph node metastasis and lymphatic invasion in the same 98 patients

N-Regional lymph nodes
No. of patients

N0 N1 Total P-value

lymphatic invasion
ly0 20 12 32
ly1 17 49 66 P = 0.004

ly0, no lymphatic invasions; ly 1, lymphatic invasions.
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Figure 3 The relation between the influence of MRP-1/CD9 and survival
rates. Survival curves of the patients were calculated by Kaplan–Meier
method. The 5-year survival rates of MRP-1/CD9-negative and MRP-1/CD9-
reduced patients showed significantly worse prognoses than that of positive
patients (n = 108, curative cases). alog-rank test

Table 4 Characteristics of 104 patients and correlation between the e

Age (years) 43 ~ 84
(Mean age) 64

Result of immunos
No. of patients 

KAI1 (–)

Sex (no. of patients)
Male 75
Female 19

TNM clinical classification
T – Primary tumour

Tis 3 (42.9)
T1 23 (88.5)
T2 24 (96.0)
T3 29 (96.7)
T4 15 (93.8)

N – Regional lymph nodes
N0 33 (80.5)
N1 61 (96.8)

M – Distant metastasis
M0 77 (90.6)
M1 19 (100)

Stage
Stage 0 3 (42.9)
Stage I 14 (82.4)
Stage IIA 11 (91.7)
Stage IIB 18 (100)
Stage III 31 (100)
Stage IV 17 (89.5)

Classification method is from TNM Clinical Classification of the Oesoph
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xpression of KAI1/CD82 and clinical classification

taining
(%)

KAI1 (+) Total P-value

10 85
0 19 P = 0.2018*

4 (57.1) 7
3 (11.5) 26
1 (4.0) 25
1 (3.3) 30
1 (6.2) 16 P = 0.0003

8 (19.5) 41
2 (3.2) 63 P = 0.0129*

8 (9.4) 85
0 (0) 19 P > 0.9999*

4 (57.1) 7
3 (17.6) 17
1 (8.3) 12
0 (0) 18
0 (0) 33

2 (10.5) 19 P = 0.0002

agus, 4th Edn (1987). *Fisher’s exact test.
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