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Abstract : Background: MK-1 is a 40kD transmembrane glycoprotein expressed on human epithelial cell
membrane with function of intercellular adhesion molecule, which belongs to Ep-CAM (epithelial cell
adhesion molecule) family. The aim of the present study is to evaluate the MK-1 expression in the main
tumor and invasive front of advanced colorectal adenocarcinoma. We analyzed the relationship between
the MK-1 expression and the patients’ prognosis as well as various clinicopathologic features. Method:
The MK-1 expression was immunohistochemically investigated in the 152 case of advanced colorectal
adenocarcinoma, by using formalin fixed and paraffin embedded samples. MK-1 expression was determined
as positive when more than 25% of tumor cells reacted with anti-MK-1 monoclonal antibody. The evaluated
clinicopathologic factors included age, gender, location, tumor cell differentiation, lymphatic and venous
permeations, sprouting, TNM stage of the disease classification and prognosis. Comparisons between the
MK-1 positive and negative groups were performed using the y2-test or Fisher exact method. Survival
curves of patients were determined by using the Kaplan-Meier method and were analyzed with the log-
rank test. Results: (1) MK-1 expression in the invasive front (39.5%) was significantly lower than that of the
main tumor (52.6%) (P<0.05). (2) MK-1 expression in poorly differentiated area of the invasive front (15.0%)
was significantly lower than that in well and moderately differentiated area (44.1%) (P<0.05). (3) MK-1
expression in the main tumor was significantly decreased in N1+4N2 (41.7%) and stage I1I+IV (43.6%) groups,
compared with NO (62.5%) and stage I+II (62.2%) groups (P<0.05). (4) MK-1 expression in the invasive
front was significantly decreased in N1+N2 (25.0%), M1 (17.2%) and stage III+IV (25.6%) groups, compared
with NO (52.5%), MO (44.7%) and stage I+II (54.1%) groups, respectively (P<0.01). (5) MK-1 expression
in the main tumor was not associated with the patients’ prognosis. However, loss of MK-1 expression in
the invasive front was significantly related to the poor prognosis (P<0.05). Conclusion: The loss of MK-1
expression in the invasive front of advanced colorectal adenocarcinoma may be related to lymph node
metastasis, patients’ clinical stage and prognosis.
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1.  Schematic drawing of invasive carcinomas of the colon.
The invasive front is surrounded by a dotted line. (A)
Carcinoma without sprouting. (B) Carcinoma showing
sprouting. Ca: Carcinoma, M: Mucosa, SM: Submucosa,
MP: Muscularis propria, SS: Subserosa.
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2.  Expression of MK-1 in the normal colonic mucosa. (A)
The surface epithelial cells constantly express MK-1. (B)
MK-1 is positive in basolateral membrane, but negative
in apical membrane. (A) X 100; (B) X 200
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3 1. Expression of MK-1 in main tumor and invasive front of advanced colorectal adenocarcinoma

MK-1 expression (%)

Total (n) Positive Negative P value
Main tumor 152 80 (52.6) 72 (47.4) 0.021*
Invasive front 152 60 (39.5) 92 (60.5)

* v % test.

3% 2. Relationship between MK-1 expression and the clinical pathology characters in colorectal adenocarcinoma

MEK-1 expression of main tumor (%)

MK-1 expression of invasive front (%)

Total (n)  Positive Negative P value Positive Negative P value
Age
<64 72 33 (45.8) 39 (54.2) 0.143* 26 (36.1) 46 (63.9) 0.507*
65< 80 47 (58.8) 33 (41.2) 34 (42.5) 46 (57.5)
Gender
Female 64 33 (51.6) 31 (48.4) 0.870* 28 (43.8) 36 (56.2) 0.403*
Male 88 47 (53.4) 41 (46.6) 32 (36.4) 56 (63.6)
Location
Colon 77 35 (45.5) 42 (54.5) 0.077* 26 (33.8)  51(66.2) 0.274*
Rectum 75 45 (60.0) 30 (40.0) 34 (45.3) 41 (64.7)
Lymphatic permeation
(0,1) 74 42 (56.8) 32 (43.2) 0.335* 35(47.3) 39 (52.7) 0.068*
(2,3) 78 38 (48.7) 40 (51.3) 25(32.1) 53 (67.9)
Venous permeation
(0,1) 92 45 (48.9) 47 (51.1) 0.319* 34 (37.0) 58 (63.0) 0.498*
(2,3) 60 35(58.3) 25 (41.7) 26 (43.3) 34 (56.7)
Sprouting
(0,1) 60 34 (56.7) 26 (43.3) 0.507* 29 (48.3)  31(51.7) 0.071*
(2,3) 92 46 (50.0) 46 (50.0) 31(33.7)  61(66.3)

* v *test.
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3. Expression of MK-1 in advanced colorectal adenocarcinoma.
(A) Well differentiated adenocarcinoma cells are positive
for MK-1. (B) Tumor cells sprouting (black arrow) in
invasive front are negative for MK-1. (A) x 400; (B) x 200
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4. Overall survival in patients with or without MK-1
expression in invasive front. The MK-1-negative group
(n=92) shows significant (P=0.018) worse prognosis
than positive group (n=60), verified by Kaplan-Meier
method and log-rank analysis.
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3 3. Relationship between MK-1 expression and histologic grade in main tumor with advanced colorectal adenocarcinoma

MK-1 expression of main tumor (%)

Histologic grade Total (n) Positive Negative P value
G1 (Well differentiated) 86 50 (58.1) 36 (41.9)
G2 (Moderately differentiated) 61 28 (45.9) 33 (54.1)
G3 (Poorly differentiated) 5 2 (40.0) 3 (60.0)
Gl+G2 147 78 (53.1) 69 (46.9) 0.668*
G3 5 2 (40.0) 3 (60.0)
Total 152 80 (52.6) 72 (474)

*Fisher exact test.

3 4. Relationship between MK-1 expression and histologic grade in invasive front of advanced colorectal adenocarcinoma

MEK-1 expression of invasive front (%)

Histologic type in invasive front Total (n) Positive Negative P value
G1 (Well differentiated) 50 25 (50.0) 25 (50.0)
G2 (Moderately differentiated) 77 31 (40.3) 46 (59.7)
G3 (Poorly differentiated) 20 3 (15.0) 17 (85.0)
Other (Mucinous) 5 1 (20.0) 4 (80.0)
Gl+G2 127 56 (44.1) 71 (55.9) 0.014*
G3 20 3 (15.0) 17 (85.0)
Total 152 60 (39.5) 92 (60.5)

*Fisher exact test.
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3% 5. Relationship between MK-1 expression in main tumor and TNM staging system in advanced colorectal adenocarcinoma

MK-1 expression of main tumor (%)

Total (n) Positive Negative P value
Total 152 80 (52.6) 72 (474)
Primary tumor
T2 29 13 (44.8) 16 (55.2) 0.166*
T3 84 50 (59.5) 34 (40.5)
T4 39 17 (43.6) 22 (56.4)
Regional lymph nodes
NO 80 50 (62.5) 30 (37.5) 0.010*
N1+N2 72 30 (41.7) 42 (58.3)
Distant metastasis
MO 123 67 (54.5) 56 (45.5) 0.349*
M1 29 13 (44.8) 16 (55.2)
Stage
[+11 74 46 (62.2) 28 (37.8) 0.022*
I +1V 78 34 (43.6) 44 (56.4)
* % test.

3% 6. Relationship between MK-1 expression in invasive front and TNM staging system in advanced colorectal adenocarcinoma

MK-1 expression of invasive front (%)

Total (n) Positive Negative P value
Total 152 60 (39.5) 92 (60.5)
Primary tumor
T2 29 11 (37.9) 18 (62.1) 0.088*
T3 84 39 (46.4) 45 (53.6)
T4 39 10 (25.6) 29 (74.4)
Regional lymph nodes
NO 80 42 (52.5) 38 (47.5) 0.0005*
N1+N2 72 18 (25.0) 54 (75.0)
Distant metastasis
MO 123 55 (44.7) 68 (55.3) 0.006**
M1 29 5 (17.2) 24 (82.8)
Stage
[+11 74 40 (54.1) 34 (45.9) 0.0003*
I+1V 78 20 (25.6) 58 (74.4)

* v % test, **Fisher exact test.
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