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[Abstract] Objective To study the expression of protein kinase N1 (PKN1) in glioma and its
influence on the biological behavior of glioma cells. Methods The expression of PKNI gene was verified
via GEPIA database, and LN229, U87 and A172 gliomas cells were detected by Western blotting. A172
cells were transfected with negative control sequence (siRNA-NC group) and PKN1 small interference RNA
(siRNA) sequence (siRNA-PKN1 group). CCK-8 assay, flow cytometry, scratch assay and Transwell assay
were applied to detect proliferation, apoptosis rate, migration ability and invasion ability, respectively.
Results  Analysis of GEPIA database showed that the expression of PKN1 mRNA in glioblastoma tissues
(163 cases) was significantly higher than that in nontumorous brain tissues (207 cases, P < 0.05). Western
blotting showed that the relative expression of PKN1 protein in A172 cells was higher than that in U87
cells (t=3.096, P =0.036) and LN229 cells (t=8.994, P =0.000). The proliferation ability of A172 cells in
siRNA-PKNI1 group was lower than that in siRNA-NC group at day 3-6 after PKNI gene was knocked
down (1 =3.275, P =0.031; t =5.949, P =0.004; ¢t = 10.430, P = 0.000; t = 6.645, P =0.003). The scratch
healing rate of A172 cells in both groups increased in different degree over time (F =249.993, P = 0.000).
After PKNI gene was knocked down, both the scratch healing rate (F=97.811, P =0.000) and the invasion
cells number (1 = 5.840, P = 0.004) of A172 cells were lower than that of siRNA-NC group, while the
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apoptosis rate of A172 cells was higher than that of siRNA-NC group (¢ =5.461, P = 0.006). Conclusions
The expression of PKN1 mRNA in glioma was higher than that in nontumorous brain tissue, and knockout

of PKNI gene could inhibit the proliferation, migration and invasion of tumor cells, and induce the
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apoptosis of tumor cells.
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Figure 1

Expression of PKNI mRNA in the GEPIA database

Lo JIA i 20 28 HOW B Y AE

The PKNI gene expression profile across some

tumor samples and paired normal tissues (Panel la). The expression of PKN1 mRNA in glioblastoma (163 cases)

was higher than that in normal brain tissue (207 cases, P < 0.05; Panel 1b).

The PKNI gene expression profile

across some tumor samples and paired normal tissues (Each dot represents expression of samples, Panel 1c).
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Table 1. Relative expression of PKN1 in glioma cell PKNI1 125
lines (x )

215 Bi%L PKN1 & A % 2 35

A172 40 3 0.95 = 0.09 GAPDH 37

U87 4il fifd 3 0.69=0.12

LN220 4l 3 0.510.01 PN 1, 2 U0 N1 GAPDH, H i - 3- i i J% L i
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Xif 2% 1k B T UST M LN229 4 i
Pia 0.002

2B SIRNA-NC AL siRNA-PKN1 41 AR XS 207 i it
(x10")
ad A b B P 125

PKN1

Figure 2 Western blotting showed the PKNI protein
expression in A172 cells was higher than that in U87 and
LN229 cells.

K2 OANFLAH AL172 400 PKN1 25 AR X 26 38 5 10 He g

(x+s)

Table 2. Relative expression of PKN1 in blank group,
siRNA-NC group and siRNA-PKNT1 group (x £s)
CAPDH 37 4.5 5% PKN1 & 111 3k 6t
25 U IR 3 0.70+0.01
SiRNA’/J\q:yERNA;PKN,l,Eﬁ",_”}%Nl; isNA-NCgﬂ 3 0.69+0.01
GAPDH, T i1 18 - 3 - i I3t L 1t
siRNA-PKN1 2 3 0.24+0.01
. . 3 S o “iiu‘: _ -
B3  Western blotting %?‘ﬂim VY SiIRNA-PKN1 & A172 e 1351.000
I PKN 125 1A X 235 T FRAT
PH 0.000

Figure 3 Western blotting showed the expression of PKNI in
A172 cells after siRNA-PKN1 transfection was reduced.

siRNA, small interference RNA, /N T #£ RNA; PKN1, protein
kinase N1, % [1¥#{EF N1, The same for Table 3 and 4
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Table 3. The proliferation ability of A172 cells between siRNA-PKN1 group and siRNA-NC group (x +s, ODusoun)
3 {1k CAES CIFES CEES LIPS CRES CAPS
siRNA-NC 41 3 0.38 +0.01 0.39+0.01 0.63+0.03 0.72+£0.02 0.81+0.03 0.83+0.05
siRNA-PKN1 41 3 0.37+0.01 0.37+£0.01 0.51+0.02 0.53+0.03 0.48 £0.01 0.46 +£0.02
fi 0.889 1.040 3.275 5.949 10.430 6.645
P 0.424 0.357 0.031 0.004 0.000 0.003
10°* o Q2 a2
0.845% 9.49% 10.3%
10°
= =
N . il
; Por #
H 10" A SR 3
..r.;ﬁ o ) 8 03
Q4 R @3 754% 136%
808% 8.88% 5 T T T
10° T T T . 10 10" 10° 10° 10*
v o 0 0 D3 (Annexin V-FITC)
¢ 58 )% (Annexin V-FITC) 4a 7 mo e v 4h

FITC, 55 U 96 K 5 P1, #l Ak e

B4 JiNHEA LR, Fe R siRNA-PKNLS ATT2 M0 TR 42 siRNA-NCZL 4b  siRNA-PKN14]
Figure 4 Flow cytometry showed the cell apoptosis of A172 cells was increased after siRNA-PKN1 transfection. siRNA-
NC group (Panel 4a). siRNA-PKNI1 group (Panel 4b).




o B A 22 24 7 2020 4F 12 55 20 555 120 Chin J Contemp Neurol Neurosurg, December 2020, Vol. 20, No. 12

1082 -

siRNA-PKN1 4

siRNA-NC 41

36 h
% NN — AU b )
SIRNA,/NTHE RNA; PKNT, & A N1
B 5 40 R JR SE 00 45 R R, siRNA-PKN1 20 A172 40 %98 19 @ & i 11 W K F siRNA-NC 4 HE
et x 100

Figure 5 Scratch healing test showed the scratch healing ability of siRNA-PKNI1 group was significantly
HE staining x 100

weaker than that of siRNA-NC group.
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Table 4. The scratch healing rate of A172 cells at

different time points between siRNA - PKN1 group and
siRNA-NC group (x s, %)

21 51 F% oh(1) 12 h(2) 36 h(3)
siRNA-NC 21 3 0.00£0.00 11.42+5.66 4825+1.49
siRNA-PKN1#{ 3 0.00£0.00 11.40+0.36 29.24+0.85

RS siRNA-PKNIL 45 siRNA-NC 2 A [ 0 %2 1 1] 55
A 172 20 M SR A R BT 9 T 2203

Table 5. Repeated measurement design analysis of
variance of the scrath healing rate of siRNA-PKNI1 group
and siRNA-NC group at different time points in A172 cells

SRR SS df  MS FfE  PMH
VOS2 IS 288.000 1  288.000 97.811 0.000
HURSingLE| 4222111 2 2111.056 249.993 0.000
AEHRIR R < M 507.000 2 253.500  30.020 0.000
2 IA) % 22 4222111 2 211.056
N 847.333 15  58.289

6 [ —Ab FHLH A [ WL E HF 1) A5 A 172 41 L R A
FA P T L 45

Table 6. Pairwise comparison of the scratch healing rate
of A172 cells at the different time points in the same
treatment group

siRNA-NC 41 siRNA-PKN1 41
ZH P9 E

{l PiE t{H PiE
(1) {2) 10.390 0.001 26.000 0.000
(1) 3) 21.220 0.000 12.490 0.000
(2) 3) 10.550 0.001 3.965 0.017
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