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SUMMARY 
 
Background: ATP-binding cassette sub-family G member 2 (ABCG2), an ABC transport protein involved in the 
efflux of anticancer compounds, has been reported to have altered expression levels in several cancers including 
breast, colon, and gastric cancer, etc. However, its expression change (up- or down-regulated in cancer) is still 
contradictory. 
Methods: We performed immunohistochemistry to examine ABCG2 expression in the microarray with 90 pairs of 
colon cancer and their adjacent normal tissues. To find the expression of ABCG2 in lymphatic node metastasis 
(N1) and N0, we performed immunofluorescence, analyzed by Confocal technology. 
Results: Compared to adjacent normal tissues, the percentage and density of positive cells expressing ABCG2 in 
colon cancer were significantly increased. In addition, ABCG2 expression in plasma membrane was related to 
lymph node metastasis in colon cancer, which was further verified to be downregulated by 2.7-fold in N1 to N0 
through immunofluorescent analysis. 
Conclusions: ABCG2 expression in colon cancer was up-regulated, and its expression was decreased in the plasma 
membrane of colon cancer with lymphatic node metastasis (N metastasis). 
(Clin. Lab. 2018;64:xx-xx. DOI: 10.7754/Clin.Lab.2017.170729) 
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Supplementary Table 
 
Table S1. The clinicopathological factors of the colorectal cancer patients in the tissue microarray. 
 

A
B

C
G

2 
ex

p
re

ss
io

n
 in

 
ad

ja
ce

n
t 

No./mm2 (optical density) 

11
9.

87
3 

22
9.

26
7 

36
0.

03
7 

13
9.

15
3 

23
3.

45
8 

63
.2

89
 

63
.7

09
 

43
9.

25
3 

89
.6

42
 

87
.1

79
 

53
9.

84
6 

25
2.

73
8 

10
8.

13
6 

38
2.

25
1 

30
8.

06
4 

21
2.

50
1 

12
6.

57
9 

93
.8

86
 

18
1.

06
5 

35
2.

49
2 

33
1.

11
7 

16
4.

30
0 

17
4.

36
0 

70
.8

34
 

56
8.

34
7 

Percent of positive cells 
(optical density) (%) 7.

19
 

7.
21

 

12
.4

9 

6.
64

 

7.
23

 

1.
73

 

5.
13

 

13
.2

7 

2.
82

 

3.
71

 

24
.2

9 

12
.2

4 

5 

13
.1

1 

7.
94

 

7.
56

 

11
.4

 

2.
62

 

6.
12

 

14
.8

1 

9.
02

 

3.
83

 

8.
83

 

2.
17

 

20
.7

 

Score in Cytoplasm 1 1 1 1 1 1 N
D

 

1 

0.
75

 

1 1.
5 1 

0.
75

 

1.
5 

0.
75

 

0.
75

 

1.
5 

0.
5 

0.
5 

0.
75

 

0.
5 

0.
75

 

0.
75

 

0.
5 1 

A
B

C
G

2 
ex

p
re

ss
io

n
 in

 C
R

C
 

No./mm2 (optical density) 

5,
43

2.
36

5 

2,
72

2.
87

8 

26
1.

12
1 

1,
96

2.
39

0 

54
6.

54
8 

27
9.

98
2 

1,
78

6.
77

3 

2.
91

6.
34

1 

78
3.

36
3 

31
7.

28
3 

2,
71

5.
15

6 

92
.2

10
 

4,
88

2.
04

6 

19
2.

80
2 

98
1.

19
5 

8,
14

4.
62

9 

67
5.

22
6 

74
22

.4
60

 

6,
05

0.
58

4 

1.
36

6.
38

0 

3,
15

2.
73

3 

6,
50

0.
31

3 

96
2.

75
3 

12
,3

74
.5

39
 

50
6.

73
4 

Percent of positive cells 
(optical density) (%) 68

.4
3 

38
.6

2 

4.
79

 

28
.4

6 

5.
42

 

11
.2

1 

31
.1

2 

59
.8

 

9.
54

 

5.
34

 

35
.9

1 

1.
77

 

47
.3

2 

5.
08

 

12
.5

7 

79
.5

1 

13
.8

7 

66
.8

 

72
.2

1 

26
.0

2 

39
.6

7 

60
.5

9 

27
.5

3 

84
.6

2 

8.
19

 

Score in plasma 
membrane 2.

5 0 2.
5 

2.
5 0 2.
5 

2.
5 

2.
5 0 2.
5 

2.
5 

1.
5 

2.
5 0 0 2.
5 

2.
5 

2.
5 

2.
5 

2.
5 

2.
5 

2.
5 

2.
5 

2.
5 2 

Score in Cytoplasm 2.
5 

1.
5 1 1 1.
5 0 1.
5 

1.
5 

1.
5 1 1.
5 1 0.
8 

0.
8 

1.
5 2 1 1.
5 2 0.
8 1 1.
5 

1.
5 

1.
5 1 

C
li

n
ic

op
at

h
ol

og
ic

al
 f

ac
to

rs
 o

f 
p

at
ie

n
ts

 u
se

d
 in

 t
is

su
e 

m
ic

ro
ar

ra
y 

The AJCC Cancer 
Staging 7th Edition 2A

 

2A
 

2A
 

2A
 

3B
 

2A
 

3B
 

2A
 

2A
 

N
D

 

3 3B
 

2 3B
 

2A
 

3C
 

3B
 

2A
 

2A
 

2A
 

3B
 

2A
 

2A
 

N
D

 

2A
 

M M
0 

M
0 

M
0 

M
0 

M
0 

M
0 

M
0 

M
0 

M
0 

M
0 

M
0 

M
0 

M
0 

M
0 

M
0 

M
0 

M
0 

M
0 

M
0 

M
0 

M
0 

M
0 

M
0 

M
0 

M
0 

N N
0 

N
0 

N
0 

N
0 

N
1 a

 

N
0 

N
2 a

 

N
0 

N
0 

N
0 

N
1 b

 

N
2 a

 

N
0 

N
1 b

 

N
0 

N
1 b

 

N
2 a

 

N
0 

N
0 

N
0 

N
1 b

 

N
0 

N
0 

N
0 

N
0 

T T
3 

T
3 

T
3 

T
3 

T
3 

T
3 

T
3 

T
3 

T
3 

N
D

 

N
D

 

T
3 

T
3 

T
4 a

 

T
3 

T
4 b

 

T
3 

T
3 

T
3 

T
3 

T
3 

T
3 

T
3 

N
D

 

T
3 

Positive lymph node 0 N
D

 

N
D

 

N
D

 

1 N
D

 

4 N
D

 

0 0 2 4 N
D

 

2 0 2 6 0 0 0 2 0 0 0 0 

Lymph node number 5 N
D

 

N
D

 

N
D

 

3 N
D

 

7 N
D

 

10
 

9 2 24
 

N
D

 

7 4 6 25
 

5 1 10
 

3 27
 

4 10
 

14
 

Size (cm) 

4 
x 

3.
5 

x 
1.

5 

9 
x 

7 
x 

3 

6 
x 

5.
5 

x 
1,

 
7 

x 
5 

x 
0.

5 

6 
x 

4 
x 

1.
5 

5.
5 

x 
4.

5 
x 

0.
7 

7.
5 

x 
4.

5 
x 

2.
5 

5 
x 

4 
x 

1.
5 

4 
x 

2.
5 

x 
2 

7.
5 

x 
5 

x 
2 

4 
x 

4 
x 

2.
5 

4.
5 

x 
3 

x 
1.

5 

3.
5 

x 
3 

x 
1 

4 
x 

3 
x 

1.
5,

 
2x

 1
.7

 x
 1

 

7 
x 

6 
x 

2 

4.
5 

x 
3 

x 
1.

5 

7.
5 

x 
5 

x 
2 

5 
x 

4 
x 

2.
5 

5 
x 

4.
5 

x 
1 

3 
x 

2.
5 

x 
1 

8 
x 

5 
x 

4 

3.
5 

x 
3 

x 
1 

9.
5 

x 
5 

x 
2 

3 
x 

2 
x 

1 

8 
x 

7 
x 

2 

6 
x 

4 
x 

1 

Grade II
 

II
 

II
 

II
 

II
 -

 I
II

 

II
 -

 I
II

 

II
 -

 I
II

 

I 
- 

II
I 

II
 -

 I
II

 

II
 -

 I
II

 

II
 

II
 -

 I
II

 

II
 

II
 

II
 -

 I
II

 

I 
- 

II
 

II
 

II
 -

 I
II

 

II
 -

 I
II

 

II
 

I 
- 

II
I 

II
I 

II
 

I 
- 

II
 

II
 

Metastasis (Yes or No) N
o 

N
o 

N
o 

N
o 

N
o 

N
o 

N
o 

N
o 

N
o 

N
o 

N
o 

N
o 

N
o 

N
o 

N
o 

N
o 

N
o 

N
o 

N
o 

N
o 

N
o 

N
o 

N
o 

N
o 

N
o 

Primary organ 
(Yes or No) Y

es
 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Y
es

 

Distant metastasis N
o 

N
o 

N
o 

N
o 

N
o 

N
o 

N
o 

N
o 

N
o 

N
o 

N
o 

N
o 

N
o 

N
o 

N
o 

N
o 

N
o 

N
o 

N
o 

N
o 

N
o 

N
o 

N
o 

N
o 

N
o 

Years 62
 

81
 

70
 

71
 

70
 

55
 

58
 

72
 

62
 

85
 

75
 

24
 

80
 

75
 

59
 

83
 

52
 

80
 

81
 

75
 

75
 

A
d

u
lt

 

90
 

56
 

65
 

Gender M
 

F
 

M
 

M
 

F
 

M
 

F
 

M
 

F
 

M
 

F
 

F
 

M
 

M
 

F
 

M
 

F
 

M
 

M
 

M
 

M
 

M
 

F
 

M
 

M
 

Survival time 97
 

97
 

31
 

96
 

55
 

96
 

30
 

5 95
 

95
 

62
 

51
 

55
 

24
 

95
 

26
 

25
 

95
 

56
 

34
 

13
 

94
 

12
 

94
 

94
 

Survival state 

A
li

ve
 

A
li

ve
 

D
ea

d
 

A
li

ve
 

D
ea

d
 

A
li

ve
 

D
ea

d
 

D
ea

d
 

A
li

ve
 

A
li

ve
 

D
ea

d
 

D
ea

d
 

D
ea

d
 

D
ea

d
 

A
li

ve
 

D
ea

d
 

D
ea

d
 

A
li

ve
 

D
ea

d
 

D
ea

d
 

D
ea

d
 

A
li

ve
 

D
ea

d
 

A
li

ve
 

A
li

ve
 

Tissue code 27
7 

28
0 

28
1 

28
4 

28
5 

28
7 

28
8 

28
9 

29
1 

29
2 

29
3 

29
5 

29
6 

29
7 

29
8 

30
9 

31
1 

31
2 

31
3 

31
4 

31
7 

31
8 

31
9 

32
2 

32
4 



ABCG2 Decreased in Plasma Membrane of Colon Cancer with Metastasis of Lymphatic Node 

Clin. Lab. 3/2018 3

Table S1 (continued). The clinicopathological factors of the colorectal cancer patients in the tissue microarray. 
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Table S1 (continued). The clinicopathological factors of the colorectal cancer patients in the tissue microarray. 
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Table S1 (continued). The clinicopathological factors of the colorectal cancer patients in the tissue microarray. 
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The tissue microarray is a commercial product of Shanghai Outdo Biotech, China (catalog no. HCol- Ade180Sur-06). a- ND indicates that there 
were no data. 
Tissue code only used the last three numbers. For example, No. 277 - 298 represents RDgCol0609A0277 to RDgCol0609A0298, 309 - 327: 
RDgCol0611A0309 to 327, 334 - 356: RDgCol0612A0334 to 356, 395 - 405: RDgCol0701A0395 to 405, 431 - 466: RDgCol0704A0431 to 466,      
524 - 544: RDgCol0705A0524 to 544, 575 - 583: RDgCol0706A0575 to 544. 
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Table S2. The correlation analysis between the expression of ABCG2 and the characteristics of patients. 
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* - The mucosa in some specimens was lost during the experiments. Sig. (2-tailed) (p) < 0.05 represents significant difference, correlation coef-
ficient > 0, positive correlation. ND represents no data. T - Tumor (Topography), N - Lymph Node Metastasis, M - Metastasis, TNM - Total 
grading. 



ABCG2 Decreased in Plasma Membrane of Colon Cancer with Metastasis of Lymphatic Node 

Clin. Lab. 3/2018 7

Table S3. The clinicopathological data of 8 patients used for confocal analysis. 
 

Years Gender Pathological type Tumor size 
Tumor 
location 

T N M TNM 
Survive 

state 
Operation 

time 

54 Male Adenocarcinoma 8*7*6cm 
Sigmoid 

colon 
T4 N0 M0 II Alive 2012.10.12 

83 Male Adenocarcinoma 7*5.3*4.5cm 
Transverse 

colon  
N0 M0 ND Alive 2013.12.31 

63 male Adenocarcinoma 3.3*2.7*1.2cm 
Transverse 

colon 
T3 N0 M0 ND Alive 2013.12.30 

68 Male Adenocarcinoma 5*4.5*3.5cm Caecum T4 N0 M1 IV Alive 2012.11.30 

76 Female 
Signet ring cell 

carcinoma 
6*5*5cm Ileocecus T4 N2 M1 ND Alive 2012.12.17 

45 Female Adenocarcinoma 5*4*3cm 
Ascending 

colon 
Duckes 

C 
N1 M0 ND Alive 2012.12.03 

66 Male Adenocarcinoma 9.5*5*3cm 
Transverse 

colon 
T3 N1 M0 III Alive 2012.09.21 

59 Female Adenocarcinoma 5.5*4.5*1cm Rectum T3 N1 M0 III Alive 2014.04.10 
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