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Expression of Polo-like kinase 2 (PLK?2) in glioblastoma tissues and its clinical significance

WANG Xu, XU Hong—qi, LIANG Hong—lei. Department of Neurosurgery, Anyang People’s Hospital, Anyang 455000, China

[Abstract] Objective To explore the expression of Polo-like kinase 2 (PLK2) in glioblastoma (GBM) tissues and its clinical
significance. Methods The TCGA database was retrieved to obtain the clinical data regarding the expression of PLK2 in 163 GBM
tissues and 207 normal brain tissues, and subsequently, the expression of PLK2 was analyzed. The UALCAN database was consulted to
analyze the methylation level of the PLK1 promoter. The mRNA level of PLK2 was detected by RT=PCR in the GBM tissues obtained
from 50 GBM patients who underwent surgery from May 2019 to June 2022 and in the non—tumor brain tissues resected during
decompression in 20 patients with traumatic brain injury; the methylation status of the PLK2 promoter was analyzed by the MSP method;
concurrently, the relationship between the expression level of PLK1 mRNA in GBM tissues and the overall survival (OS) of patients was
analyzed. Results The TCGA database analysis indicated that the expression level of PLK2 in GBM tissues was significantly lower than
that in normal cerebral tissues (P<0.05), and the median OS of GBM patients in the high—expression group of PLK2 was significantly
lower than that in the low—expression group (P<0.05). The UALCAN database analysis disclosed that the methylation level of the PLK2
promoter in GBM tissues was elevated compared to that in normal cerebral tissues (P<0.001). The expression level of PLK2 mRNA in 50
GBM tissue specimens was strikingly lower than that in the control group (P<0.001). Based on the median value of PLK2 mRNA
expression in GBM tissues, 50 GBM patients were categorized into the high—expression group (n=20) and the low—expression group (n=
30). Multivariate Cox regression analysis demonstrated that high expression of PLK2 mRNA was an independent risk factor for the
unfavorable survival prognosis of GBM patients (P<0.05). The Kaplan—Meier curve revealed that the median OS of GBM patients with
low expression of PLK2 mRNA was longer (15.5 months vs. 10.0 months; P<0.001). The expression level of PLK2 mRNA in GBM tissues
with hypermethylation of PLK2 was even lower (P<0.001). Conclusions PLK?2 is expressed at a relatively low level in GBM tissues,
which might be regulated by the methylation of its DNA promoter. The lower expression of PLK2 in GBM tissues could potentially serve
as an independent prognostic factor for GBM patients.
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Figure 1 Correlation between PLK2 expression and
prognosis of GBM patients analyzed based on the TCGA
database
A: The expression level of PLK2 in GBM tissues was significantly low-
er than that in normal brain tissues. B: The median OS of GBM pa-
tients with high—expression of PLK2 was significantly lower than that
of GBM patients with low—expression of PLK2. PLK: Polo-like kinase
2. GBM: Glioblastoma multiforme. OS: Overall survival.
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Figure 2 Analysis of the methylation status of the PLK2
promoter in GBM tissues using the ULCAN database

A: The methylation 8 value of the PLK2 promoter in GBM tissues was
significantly higher than that in normal brain tissues. B: The expres-
sion level of PLK2 mRNA in GBM tissues was significantly negatively
correlated with the methylation level of the PLK2 promoter analyzed
based on the online tool MEXPRESS. PLK: Polo-like kinase 2. GBM:

Glioblastoma multiforme.
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Figure 3 Expression of PLK2 mRNA in GBM tissues re-
sected intraoperatively
PLK: Polo— like kinase 2. GBM: Glioblastoma multiforme. Control

group: Non—tumor brain tissues obtained from 30 patients with trau-

matic brain injury undergoing decompressive.
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Figure 4 Correlation between PLK2 mRNA expression
and methylation level of the PLK2 promoter in GBM tis-
sues
The expression level of PLK2 mRNA is lower in GBM tissues with hy-
permethylation of PLK2 promoter.



—292— FF I AR 22 SR 25 2024 4F 5 H 45 29 %5 53] Chin J Clin Neurosurg, May 2024, Vol. 29, No. 5

% 1 PLK2 mRNA RiAKFES GBM IR AR JRIBFERI X R
Table 1 Correlation between the expression level of PLK2 mRNA and the clinical and pathological features of GBM patients

Il PR 78 BRRAE PLK2 mRNAf£#35(n=30)  PLK2 mRNA &35 (n=20) P
FI(E ) 50.90+12.87 45.60£13.72 =1.390 0.171
FHE(H) 20(66.67%) 15(75.00%) x'=0.397 0.529

IDH1 272 (f51]) 6(20.00%) 4(20.00%) X’<0.001 >0.999

Jiffd H A% (mm) 25.02+10.02 28.94+11.73 =1.166 0.212

i A 3] (4 ) X=1.010 0.603

LEMfER 14(46.67%) 8(40.00%)
Ak 15(50.00%) 10(50.00% )
XA AL 1(3.33%) 2(10.00%)
o7 ¥ () X'=4.549 0.473
Tt 3(10.00%) 2(10.00%)
At 10(33.33%) 5(25.00%)
i 15(50.00% ) 9(45.00%)
i 5 1(3.33%) 3(15.00%)
Fet 1(3.33%) 0(0.00%)
oA 0(0.00%) 1(5.00%)

1 : PLK. Polo A3 2; GBM. i BT REZM A0SR s IDH 1. A5 i S0 1

2 Cox LbBIEARK MR 2347 GBM Js A £ 77 HU IR0 B =

Table 2 Risk factors for the survival prognosis of GBM patients using a Cox proportional hazards regression risk model

KUK (959% 815 X 18] ) P1H BB 1L (95% BA5 X 1)) PIH
AERE <60 % 0.253(0.059~1.081) 0.064
Lotk 1.411(0.556~3.580) 0.469
IDH 4 1.489(0.586~3.784) 0.402
JibIRd 45=25.38 mm 3.141(1.288~7.663) 0.012
Jiekgeg {37 4 Toi 0.852(0.412~2.202) 0.909
Jivg 4= b8 0.806(0.699~0.975) 0.006 0.786(0.659~0.875) 0.016
I NEL 4TS 0.456(0.293~0.780) 0.014 0.556(0.393~0.880) 0.025
ARIGTHIT 0.525(0.331~0.894) 0.024
PLK2fik3%iA 2.416(1.056~5.526) 0.037 1.448(1.004~2.119) 0.043
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Figure 5 Kaplan— Meier curve analysis for the correla-
tion between the expression level of PLK2 mRNA and

the prognosis of GBM patients
PLK: Polo-like kinase 2. GBM: Glioblastoma multiforme.
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