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[ Abstract] Background and purpose: Polo-like kinase 4 (PLK4) is mainly involved in regulation of the
replication process of centrosome. Overexpression of PLK4 can induce the enlargement of the centrosome, cause
instability of the chromosomes, and enhance tumor invasiveness. The purpose of this research was to investigate the
expression of PLK4 in human colorectal cancer (CRC), and evaluate its clinicopathological significance. Methods:
Fresh tissues of 19 cases of CRC and adjacent normal tissues were collected, and paraffin specimens of 129 cases
of CRC tissues and adjacent tissues were collected. PLK4 mRNA expression was measured from 19 cases of CRC
and corresponding normal tissues by real-time fluorescent quantitative polymerase chain reaction (RTFQ-PCR).
Immunohistochemical staining was performed to detect the PLK4 expression in 129 cases of CRC and corresponding
normal tissues. The association of the PLK4 expression with clinicopathological parameters and prognostic significance

was evaluated. Results: The level of PLK4 mRNA expression in CRC tissues was significant higher than in the
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corresponding normal tissues (P<0.01). Immunohistochemical staining showed PLK4 protein was localized in
cytoplasm and part of nucleus in CRC cells. In 129 cases of CRC, low expression of PLK4 protein was found in 62
cases whereas PLK4 protein was highly expressed in 67 cases. PLK4 protein expression in CRC was significantly
higher than that in adjacent tissues (P<0.01). There was a correlation of PLK4 expression with higher histological
grading (P=0.001 1), higher incidence of lymph node metastasis (P<0.000 1), distant metastasis (P=0.035 8) and TNM
staging (P<0.000 1). Kaplan-Meier survival curves showed that the median survival time was 27 months in PLK4
protein low expression group, and 12 months in PLK4 protein high expression group. Log-rank test results showed
that high PLK4 expression was found to be a detrimental prognostic factor measured by overall survival (OS) (£<0.000 1).
Multivariate COX proportional hazards model analysis showed that PLK4 high expression was not an independent
prognostic factor for CRC (P=0.176). Conclusion: PLK4 was highly expressed in CRC tissues, and was associated
with poor CRC differentiation, lymph node metastasis, distant metastasis and TNM stage. The high expression of PLK4

suggests that CRC has poor prognosis, but it is not an independent prognostic factor.
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Fig. 1 RTFQ-PCR showed that the expression of PLK4 mRNA in
19 cases of CRC tissues was higher than that in adjacent normal
tissues

™" P<0.01, CRC tissues compared with paracancerous normal tissues
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Fig. 2 Immunohistochemical analysis of PLK4 expression and
localization in CRC tissues (Envision two step method)

A: PLK4 was detected in the cytoplasm and part of nuclei in CRC cells,
staining displayed high expression level (x50); B: Local amplification
of graph A (x200); C: PLK4 staining displayed low expression level
(x50); D: Local amplification of graph C (x200). It was found that the
expression of PLK4 in poorly differentiated CRC (upper right) was
higher than that in moderately differentiated CRC (lower left)

&1 PLKARBECRCHAR I MRS HAHEKTE
Tab.1 Expression of PLK4 protein in CRC tissues and adjacent

normal tissues

PLK4
Group N

P value
High expression Low expression

Cancer tissues 129 67 62 0.000 0

Adiacent normal

. 129 6 123
tissues
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& 2 PLK4RZE5CRCIGKFEFFIEZ BRIIEXE
Tab.2 Correlation of PLK4 expression with clinicopathological
features of CRC patients

(n)
PLK4 expression
Characteristic ——  Pvalue
Low High

Gender 0.8050
Male 86 42 44
Female 43 20 23

Age/year 0.8183
<60 28 14 14
=60 101 48 53

Tumor size d/cm 0.674 6
<5 67 31 36
=5 62 31 31

Tumor location 0.514 8
Right colon 26 11 15
Others 103 51 52

Tumor differentiation 0.001 1
Well/moderate 109 59 50
Poor 20 3 17

T classification 0.358 6
T,-T, 19 11 8
T,-T, 110 51 59

N classification 0.000 0
No 79 53 26
N,+N, 50 9 41

M classification 0.035 8
M, 122 62 60
M, 7 0 7

TNM stage 0.000 0
-1 78 53 25
I-v 51 9 42
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Fig. 3 Survival curve of PLK4 high expression group and PLK4
low expression group in CRC patients

OS rates of patients with PLK4 high expression group is significantly
lower than that of patients with PLK4 low expression group (Log-rank
test, P<0.001)

&3 ZEERCOXILHIKpEZEE S HTCRCIMIIEXEF

Tab.3 Analysis of independent correlation factors of CRC prognosis with multivariate COX proportional hazards model

Variable SE Wald DF P value HR 2
Lower Upper
Gender (male vs female) 0.244 0.039 1 0.843 0.953 0.590 1.538
Agelyear (<60 vs =60) 0.281 0.464 1 0.496 1.211 0.698 2.100
Tomor size (<5 cm vs =5 cm) 0.239 0.018 1 0.893 0.968 0.606 1.547
Tumor location (right colon vs others) 0.294 0.152 1 0.696 1.122 0.630 1.996
Tumor differentiation (well/moderate vs poor) 0.257 0.500 1 0.480 0.834 0.505 1.379
T classification (T,-T, vs T;-T,) 0.330 2312 1 0.128 0.606 0.317 1.256
N classification (N, vs N, +N,) 0.365 6.110 1 0.013" 0.406 0.198 0.830
M classification (M, vs M) 0.542 1.161 1 0.281 0.558 0.193 1.613
TNM stage ([ -1 vs -1V) 2.876 9.042 1 0.003" 0.872 0.432 1.466
PLK4 expression (low vs high) 0.466 1.830 1 0.176 0.532 0.213 1.327

SE: Standard error; DF: Degree of freedom; HR: Hazard ratio; CI: Confidence interval; Lower: Lower limit; Upper: Upper limit. *: Significant correlation
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