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Expression of FOXM1 and PLK1 in Colorectal Cancer and Their Relationship with
Clinicopathological Features and Prognosis
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Abstract: Objective To determine the expression of FOXM1 and PLK1 in colorectal cancer tissues and
their relationship with clinicopathological characteristics and prognosis of patients. Methods Sixty patients
who underwent surgical resection of colorectal cancer were retrospectively selected. Colorectal cancer tissues
and adjacent tissues (>5 cm from the margins of colorectal cancer tissues) were collected. Immuno-
histochemistry, Western blot, and qRT-PCR analyses were used to detect the expression levels of FOXM1
and PLKI in colorectal cancer tissues. Human colon cancer HCT-116 cells were treated with FOXM1
inhibitor FDI-6, and the effect of downregulating FOXM1 on PLK1 expression levels was investigated by
Western blot and qRT-PCR. Results FOXMI1 and PLK1 were highly expressed in the cytoplasm of
colorectal cancer cells, and the positive expression rate was significantly higher than those in adjacent tissues
(P<0.05). FOXM1 expression was closely related to the degree of differentiation, TNM stage, lymph node
metastasis, and invasion depth (all P<0.05). PLK1 expression was closely related to TNM stage, lymph node
metastasis, and invasion depth (all P<0.05). The expression levels of FOXM1 and PLK1 in colorectal cancer
tissues were positively correlated (#,=0.373, P=0.003). Western blot and qRT-PCR results showed that the
expression level of PLK1 decreased significantly after inhibition of FOXM1 expression. Patients with either
FOXM1 or PLK1 expression alone, or with neither expressed, had significantly longer survival time and more
favorable prognosis than those with FOXM1 and PLK1 co-expression. Conclusion FOXMI1 and PLK1 are
highly expressed in colorectal cancer tissues. FOXM1 may promote colorectal cancer through PLK1, and its
high expression suggests poor prognosis of patients and may be a potential target for colorectal cancer.
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A: the high expression of FOXMI1 in colorectal cancer tissues; B:
FOXM1 was not expressed or underexpressed in adjacent tissues; C:
the high expression of PLK1 in colorectal cancer tissues; D: PLK1 was
not expressed or underexpressed in adjacent tissues.

B 1 SHEREREZSHAFFOXMIFPLKIFRIE (RE
HAULETEx200)

Figure 1 FOXMI1 and PLK1 expression in colorectal can-
cer and adjacent tissues (IHC x200)

%1 FOXMI1. PLKIZEEEBERHRIEER

Table 1 Expression of FOXM1 and PLK1 in colorectal
cancer

. Positive expression  Positive expression
Tissues

rate of FOXM1 (%)  rate of PLK1 (%)

Colorectal cancer 60 40(66.67) 44(73.33)
Paracancer 60 22(36.67) 20(33.33)
Y 10.812 19.286
P 0.001 <0.001
A PL P2 P3 P4 PS
12 1.2 12121 2
FOXM1 - - - 110 kDa
PLKI [y i % = | 68kDa

GAPDH ’—--w——---—‘ 36 kDa

B FOXM1 C PLK1
5 25 *kk '§ 2.5 *

%20 420
Z1.5 —I— 215

§ 1.0 § 1.0 T
£05 €05
& 0.0 200

Cancer Paracancer Cancer Paracancer

*: P<0.05, ***: P<0.001. 1: cancer; 2: paracancer. P1-P5: patient 1-5.
A: FOXM1, PLK1, and GAPDH protein bands; B: the expression of
FOXM1 in colorectal cancer tissue was higher than that in the adjacent
tissue; C: the expression of PLK1 protein in colorectal cancer tissue
was higher than that in the adjacent tissue.

2 Western bloti% # il &5 B 17 2 & % 55 40 42 *H FOX-
M1FIPLK1R %

Figure 2 Expression of FOXM1 and PLK1 in colorectal
cancer and adjacent tissues detected by Western blot
analysis
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**: P<0.01. A: the expression of PLK1 in colorectal cancer tissues was
higher than that in adjacent tissues; B: the expression of FOXMI1
protein in colorectal cancer tissues was higher than that in adjacent
tissues.

3 qRT-PCRE#WNMGEEHBHARBSHE
PLK1FIFOXM1&i%x

Figure 3 Expression of PLK1 and FOXMI1 in colorectal
cancer tissues and adjacent tissues detected by qRT-PCR
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Table 2 Relationship among FOXM1, PLK1, and clinicopathological features

Positive expression

Positive expression

Clinicopathologic features x P Ve P
rate of FOXM1(%) rate of PLK1 (%)
Gender 0.039 0.844 0.002 0.967
Male 41 27(65.85) 30(73.17)
Female 19 13(68.42) 14(73.68)
Age (years) 0.134 0.714 0.075 0.785
<60 32 22(68.75) 23(71.88)
>60 28 18(64.29) 21(75.00)
TNM stage 15.313 <0.001 10.355 0.001
[-1 36 17(47.22) 21(58.33)
m-v 24 23(95.83) 23(95.83)
Degree of differentiation 9.808 0.002 0.302 0.582
Low 26 23(88.46) 20(76.92)
Medium-high 34 17(50.00) 24(70.59)
Tumor size (cm) 0.035 0.851 0.006 0.936
<5 23 15(65.22) 17(73.91)
25 37 25(65.57) 27(72.97)
Lymph node metastases 4.658 0.031 5.084 0.024
Positive 14 6(42.86) 7(50.00)
Negative 46 34(73.91) 37(80.43)
Depth of infiltration 4.800 0.028 5.455 0.020
T1-T2 30 16(53.33) 18(60.00)
T3-T4 30 21(70.00) 26(86.67)
Neural invasion 0.400 0.527 0.455 0.507
Positive 15 9(60.00) 10(66.67)
Negative 45 31(68.89) 34(75.56)
Vascular invasion 0.400 0.527 0.455 0.500
Positive 15 11(73.33) 10(66.67)
Negative 45 29(64.44) 34(75.56)
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Table 3 Correlation between FOXM1 and PLK1 expr-
ession in colorectal tissues

PLK1 expression

FOXMI expression Positive  Negative & P
Positive 34 10 0.373  0.003
Negative 10 10

Control FDI-6 Control FDI-6 Control FDI-6
FOXM1 ! - e S~ (34110 kDa
PLK1 | -_— e — "‘_——' |68kDa

GAPDH lg----- |36 kDa

4 FEAREEERMHCT-116 A 4 57 % 40 B & o A\
FDI-6/SFOXM1. PLK1RGAPDHE Q%X

Figure 4 Protein expression of FOXM1, PLKI1, and
GAPDH in human colon cancer HCT-116 cells after the
addition of FDI-6 detected by Western blot analysis
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Figure 5 Expression of FOXM1 (A) and PLK1 (B) in
human colon cancer HCT-116 cells detected by qRT-PCR
after the addition of FOXM1 inhibitor FDI-6
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Figure 6 Kaplan—Meier survival curves comparing overall
survival (OS) and disease-free survival (DFS) between
PLK1", PLK1", FOXM1", and FOXM1~ expression groups
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Figure 7 Kaplan-Meier survival curves comparing OS

among the four groups
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