(PBB/AERE) 2021453155114
CHINA ONCOLOGY 2021 Vol.31 No.11

1041

A

CHKAEH A X R RBHEENFEIT AR
210 A2 EL AL

Z2 R, PBER, BB, B K asX, 3 B
1. THEERREIGIKRE2ERE, TE 411 750004 ;
2. THER R BERMZINEL, TH 4RI 750004

[(WE] LS50 RPUEZMAE LR EEEME 2 —, BRI, HRIMEFA (choline kinase A,
CHKA) 55508 B PERR B S IEARDG, (H AR AR M AR . I T I CHKATE R (321500 i BUR 41 i RUSTAIU251
W A TORT RS (R se e S AR L . Foik s RS0 R IR LI R 4 i R USTANU251, [T B X AL (shNC
) A AN (controldl) o AW FCBENEELNIEL3-#8E (phosphoinositide 3-kinase, PI3K) /2K [1#4HFB (protein kinase
B, AKT) {55%# Sl SCHKARAHEAEA, 5 i%DMSO4IFILY 2940024 . SR FH S ¢ 56 i F T A WiEiE SN (real-time
fluorescence quantitative polymerase chain reaction, RTFQ-PCR) &l CHKAXEEImRNA [ FRIEK T, KA E0R7)
#i-8 (cell counting kit-8, CCK-8) LA AN MIHGFEHE S, Kt A A AAS U 48 B o BRI 12, >R FH transwel1 5258 Ao
IR 28R 71, KRR S0 R 20 I F2 Be 7, RA B E I ERZEvE (Western blot) A8 I fist Jo 98 44 il " CHK A . PI3K.,
p-PI3K. AKTHIp-AKTHE MK . 58 Western blot4i B E7x, HcontrolZH FIshNCZAHEL, shCHKAZL K 58 41 ff /
p-PI3K. p-AKTHICHKA [H/KFFIHBIE (P<0.05) , PI3K. AKTEH H/KFICH B00As . 18 4d 0 ik 4041 70 J5 CHK A1)
ik BeAr control L HIShNCHL 2 i) 2 7 K4t it L (P>0.05) . SUk[AK, shCHKAZRFURAMEAIEZRE. THEEHD
55 T-controlZH FIshNCZL (P<<0.05) , ZHAJH T2 R IEhn, 408 B 32 250 TG, 4G ss B B %K (P<<0.05) &
518 CHKAHEN W] R/ id IR PIBK/AK TS 5 7% S s, M2 FUR A MIGsE . M1 TR AR EFEDHIT N,
H.CHKAXPI3K/AKT/E 54 Fd@ g 1 R4 2 S (1, PIBK/AKTE 54 T d i v 2 1 /K (1 B AR CHK AT 6 34 T S 15t
fEH

[XER ] R, HISREA; 1228 WEARME VLR 3- s/ & 1 B

DOI: 10.19401/j.cnki.1007-3639.2021.11.001

hESES: R739.41 TERERAERE: A XEHS: 1007-3639(2021)11-1041-09

Effect of CHKA gene silencing on biological behavior of glioma cell and its mechanism HUANG Ling', ZOU
Yourui’, LI Zuoqi', MA Yue', GAO Xinyi', MA Hui’ (1. School of Clinical Medicine, Ningxia Medical University,
Yinchuan 750004, Ningxia Hui Autonomous Region 750004, China; 2. Department of Neurosurgery, General Hospital
of Ningxia Medical University, Yinchuan 750004, Ningxia Hui Autonomous Region, China)
Correspondence to: MA Hui E-mail: mahui0528@aliyun.com

[ Abstract] Background and purpose: Glioma is one of the common intracranial malignant tumors, but the specific mechanism
was unclear. The expression level of choline kinase A (CHKA) is positively correlated with the malignant grade of glioma. However,
the specific mechanisms by which CHKA acts are also unclear. The aim of the present study was to evaluate the effects of CHKA
gene downregulation on proliferation, migration, invasion, apoptosis of U87 and U251 cells and elucidate the possible underlying
mechanism. Methods: A lentiviral vector was utilized to stably knockdown CHKA gene in U87 and U251 cell lines, and the shNC
group and control group were set up. To determine the interaction between CHKA and phosphoinositide 3-kinase (PI3K)/protein
kinase (AKT) signal pathways, DMSO group and LY294002 group were established. Real-time fluorescence quantitative polymerase
chain reaction (RTFQ-PCR) was used to measure CHKA gene mRNA expression levels. Cell proliferation was measured using the

cell counting kit-8 (CCK-8) assay. Cell cycle and apoptosis were analyzed by flow cytometer. Cell invasion ability was assessed
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through transwell assay. The ability of cell migration was detected using wound scratch assay. CHKA, PI3K, p-PI3K, AKT and
p-AKT expressions at the protein level were evaluated using Western blot. Results: Western blot results showed the expressions of
p-PI3K, p-AKT and CHKA in shCHKA group were further decreased (P<0.05), while expressions of PI3K and AKT did not change
significantly (P>0.05) compared with the Control group and shNC group. There was no difference in expression of CHKA between
the Control group and shNC group after the administration of PI3K/AKT inhibitor (LY294002) (P<0.05). Concurrently, compared
with the Control group and shNC group, cells in the sShCHKA group exhibited significantly lower cell viability and invasive ability,
and had a significantly higher apoptotic rate. glioma cells mainly remained arrested in the G2 phase of the cell cycle (P<0.05).
Conclusion: The results demonstrated that CHKA gene may function by altering PI3K/AKT signal transduction pathway, knockdown
of CHKA in U251 and U87 cells to inhibit cell proliferation, migration and invasion, while promoting apoptosis. These results reveal

that CHKA directly and positively regulates PI3K/AKT signaling pathways without feedback inhibition of CHKA expression by

PI3K/AKT.
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JHE J5 968 s DL X A 28 R G I K S i
BRI 80% L IR R AT LA T
RYIBE 0w RO T BT M . B5aE
ISP I, MR LR, iR KT E 6.9
A, IS0 A Bigrrid i g
AT, WURWZE L Pk, W R
EA . RIBHLE], AT 2508 5k
1RYT I BIRE A H

NEm L EEA ( choline kinase A, CHKA ) &
ARERAR B AR B 5 LA SCHE R, REf AL £
ey BERR AL, PR BRI AR AR S B, 30 TR
HER Y i Bs A ek v L EE Ak, FERE
H, CHKAC &R — - B8R A, vl
DI A4 PN TE 5 20 B 1) Jieb e A v A, e Sk
0] 5510 2k GE B 5L A AR S 1 E RN A4 Y e i
WEE Y WERSmENLEE 3-8 EE ( phosphoinositide
3-kinase, PI3K ) /ZEFi#i#B ( protein kinase B,
AKT) % 35530 % th A B A0 0 R e L 3 5
FEAY IR IS Y PI3K S R IR AK T Y, o
PI3K/AKTIHE 51l e AN ML 4G . 3658 . o34k
KR T A A B 3 2 0o R vp ke A A H: A AR
T A5 Sl e 1 1 B 5 S i R 1
ML R SR BRI T AR,
CHKA & 75 X PI3K/AK T5 53 % B A 845 1
L DLEABATT Z RIS DGR anfer, [ 40 i R DL
i, I, FRATHEN CHKARE R N RE & i PI3K/
AKTIE 55 T30 B )R Ps e Borg a8 . T S
GHEWAT R, AR SR T HEOR T M
CHKABER 1) 3235 I 14 E R R 1) J5¢ I Jd 440 e

ZUSTHIU251, 8T CHK AL X % Ji 88 4 o A=
YA T AR

1 AR I

1.1

NIRUSTHIU25 1AL R W A W A R B
AL SR R 51 S A, CHKAKERTER
18 B S H O BRAE 5 B2 W 3 AL G A B R AR 2
HARAMRAF, USTAIU25140Mus: 7 & k4 i
W [ 5 E GibeoA 1) ; CHKA . PI3K., AKT,
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Fig. 1 mRNA expression and protein level of CHKA in U87 and U251 cells

A: The protein level of CHKA in U87 and U251 cells after transfection with mCHKA. B, C: Expression of CHKA mRNA in U87 and U251 cells
detected by RTFQ-PCR; D, E: Expression of CHKA protein in U87 and U251 cells. *: P<<0.05, compared with control group and the shNC group;
**: P<0.001, compared with control group and the shNC group; ***: P<<0.01, compared with control group and the shNC group
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Fig.2 CCK-8 assay for assessing the effect of CHKA on
proliferation of U87 and U251 cells after transfection with shCHKA

**: P<<0.001, compared with control group and the shNC group
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Fig.3 The effect of transfection of CHKA gene on apoptosis of U87 and U251 cells detected by flow cytometry

™ P<0.05, compared with control group and the shNC group
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Fig. 4 Effect of CHKA gene downregulation on the U87 and U251 cell cycle

™. P<0.05, compared with control group and the sShNC group
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Fig.5 The inhibited invasive abilities of U87 and U251 cells after transfection of satCHKA

**: P<0.05, compared with control group and the shNC group
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Fig. 6 The inhibited migration of U87 and U251 cells after transfection of sitCHKA

™ P<<0.01, compared with control group and the ShNC group; ~": P<<0.001, compared with control group and the ShNC group
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Fig.7 Effect of silencing CHKA gene on protein level in PI3K/AKT signal transduction pathway
": P<0.05, compared with control group and the shNC group



1048

=

R, &F CHKAERTIRVBAREDSHT VR SR ENH]

3 it

CHKA 2 — Pl I 2 £k B I R AIEL Ak 115G
SRR, KB MR T R B S RR e )
ZHFIE . CHKAZESN S | i . P sl
B SR R A . KRR PR AR,
L5 5 S iR ) R e B U S UIAR O 0 AR
WA BT " R, CHKAZERR R b 3=
BVE R BUE R T, AN [R5 988 v iy %
BHEWRZES, HAMS " &3, CHKARE
TR HZBERIANRTE A&, HIFHET6ER
CHKA I = FR R U T AH IR 5L I B AH DG = 1 1)
faeis, dEAE T B OF B R Y B, e iF
PI3K/AK TR 5% 530 B AR DG B I 23k

AWEsE D EH, ZRZIH-MRSZ%UH
B/ LR ( Cho/Cr ) AR 25 5 AEAS [ ZR3) f4) fik fise Jot
Jo 2N Ml i R T Al M R A i 2 S, I,
Cho/Cr{E FT/E A58 25 THis Wi JoJeg K 340 Wi g ot
S ARIRRER, TR R B FARDIBR AT R A
H ISR G 50w i - CHK AFE R AR
R b 2R — AN S, R R s B E
FIVERT . ABF5E %P, CHKASPI3K/AKT(H 5
o 30 S I TR 1 kR T AR W AR T R DT
K, TE T W CHKAKRE R IR B 1755 s o 92 41 it
FIPET, SRR AR 28, ol 20 A ) 0 = 22
1S AE G, DT o) iy 40 B 38 5% . Western
bloth M CHK A M PI3K/AK TS5 75 53 R G b iR
FIRIAACE LB, 4 T IHCHKAJFUS7HIU251
2L (8 p-PI3K Fllp-AK TR [ 35 K 1AL, 1%
LR SU AR T SR8, $2RCHKA
A B T PI3K/AK T 5 4% 30 [ 01 42 Ji o 9 1Y)
WA . T ERAUR S Y YI6e . R
PI3K/AK T 5/ 38 B il 770 400 4 PI3K/AK T
S A R OB I AT, Western blot4h
7R, CHKAZRIAKF-5HALXT A rh 45 3 T
2258, YORPIBK/AK TS 5 3 B il 50 9 F A
REPIHICHKAZ ARk, (HIPH CHKAM #£5
HIREML AN PIBK/AK TS 55 Sl i nd i v, 1
HICHK A ] g 23 33 PI3K/AK T35 5 55 i i &
FEVE R HoJ2 B P84

%

L TR, TV CHKASE P 1 3235 7] 45 34
PO P A g . RS IFIA A T,
A3 FHLH AT BE S 38 o P4 PI3K/AK T 5 7% =38
RSB, X T MANEAERB LB, AR
G G2 IR A RIR T B AL T b A BRI A

[%
[1]

% X B

EGEBERG A, HANSEN P R, GISLASON G H, et al.
Association of rosacea with risk for glioma in a Danish
nationwide cohort study [ J ] . JAMA Dermatol, 2016, 152(5):
541-545.

M B =, T OB, S BT AR SR GIT T A
TR b B AR e ) S M e ikm s [0 ] . hdiif
SIREEEE, 2018, 13(8): 422-423.

XIAO X Q, XIAO S C, QIAN C, et al. Effects of microsurgery

and traditional craniotomy on activities of daily living and

[2]

neuropeptides in patients with glioma [J] . Neural Inj Funct
Reconstr, 2018, 13(8): 422-423.

BEALIL, bR, IR, S5 R IREEFPTTGC I AR TR 4R
MISHGA434] . J 1=, TR MRZRRE IR m [T ] . hE
JEREZRE, 2019, 29(5): 338-344.

CUIL S, LIN T, XU L X, et al. The effect of down-regulated

[3]

gene PTTGI on proliferation, apoptosis, migration and invasion
of human glioma cell SHG44 [ J | . China Oncol, 2019, 29(5):
338-344.

CASTRO-NAVAS F F, SCHIAFFINO-ORTEGA S,
CARRASCO-JIMENEZ M P, et al. New more polar symmetrical

[4]

bipyridinic compounds: new strategy for the inhibition of choline

kinase a1 [ J ] . Future Med Chem, 2015, 7(4): 417-436.
[5] KUMAR D, HALDAR S, GORAIN M, et al. Epoxyazadiradione
suppresses breast tumor growth through mitochondrial
depolarization and caspase—dependent apoptosis by targeting
PI3K/Akt pathway [ J ] . BMC Cancer, 2018, 18(1): 52.
[6] WANG L, YANG HY, WANG C, et al. Rosmarinic acid
inhibits proliferation and invasion of hepatocellular carcinoma
cells SMMC 7721 via PI3K/AKT/mTOR signal pathway [ J | .
Biomedecine Pharmacother, 2019, 120: 109443.
AHIH, F30®, 3k Bl CXCR4, PIBKFIAKTYE =FIEFL
PG FEMDA-MB-231 7R (3635 [J ] . HPEDEAE BT iR A4
,2017,9(2): 119-123.
SONG Y Y, GOU W B, ZHANG W. Expression of CXCR4, PI3K
and AKT in MDA-MB-231 triple—negative breast cancer cells

[ J 1. ChinJ Oncol Prev Treat, 2017, 9(2): 119-123.

WU Y H, DONG L, BAO S, et al. FK228 augmented
temozolomide sensitivity in human glioma cells by blocking
PI3K/AKT/mTOR signal pathways [ J ] . Biomedecine
Pharmacother, 2016, 84: 462-469.
ARLAUCKAS S P, POPOV A V, DELIKATNY E J. Choline

[7]

[8]

[9]

kinase alpha—putting the ChoK—hold on tumor metabolism [ J ] .
Prog Lipid Res, 2016, 63: 28-40.



(FPBBEAERE L) 202145315 1Y)

1049

[10] HU L, WANG R Y, CAI J, et al. Overexpression of CHKA
contributes to tumor progression and metastasis and predicts
poor prognosis in colorectal carcinoma [ J ] . Oncotarget, 2016,
7(41): 66660-66678.

L] w370, A8, AMIE L, 4. BB I MNS8h T UST
JBE B T A ML A K s (] . b E A s,
2021, 37(12): 1468-1471.
YUE F Q,ZOU Y R, SUN SY, et al. Effect of choline kinase a
inhibitor MN58b on proliferation and apoptosis of U87 glioma
stem cells [ J | . Chin J Immunol, 2021, 37(12): 1468-1471.

[12] WANG Q, ZHANG H, ZHANG J S, et al. The diagnostic
performance of magnetic resonance spectroscopy in
differentiating high—from low—grade gliomas: a systematic
review and meta—analysis [ J | . Eur Radiol, 2016, 26(8): 2670~
2684.

[13] HET, QIU T M, WANG X D, et al. Multivoxel magnetic

resonance spectroscopy identifies enriched foci of cancer stem—

(insE)

Chogg ) 24k 1988441 7],

[14]

. CN 31-1664/R ISSN 1008-3065, fiFftsH LNAWT .

—. (AR D) 2 H
ICRIEAE AR RN R L BN

55 TR O R AR 35 TR T Al

like cells in high—grade gliomas [ J | . Onco Targets Ther, 2017,
10: 195-203.
WU Y H, DONG L, BAO S, et al. FK228 augmented
temozolomide sensitivity in human glioma cells by blocking
PI3K/AKT/mTOR signal pathways [ J | . Biomed Pharmacother,
2016, 84: 462-469.
LIN C J, CHEN T L, TSENG Y Y, et al. Honokiol induces
autophagic cell death in malignant glioma through reactive
oxygen species—mediated regulation of the p5S3/PI3K/Akt/mTOR
signaling pathway [ J | . Toxicol Appl Pharmacol, 2016, 304:
59-69.
CHEN M, YIN X, LU C, et al. Mahanine induces apoptosis, cell
cycle arrest, inhibition of cell migration, invasion and PI3K/
AKT/mTOR signalling pathway in glioma cells and inhibits
tumor growth in vivo [ J ] . Chem Biol Interact, 2019, 299: 1-7.
CHRCRE HDT: 2021-03-29 &I H Y. 2021-06-20 )

REMERES

TR BRSO Y2

2x, ERACN BRI

s RN J

REAZ i R AR 11 45 A 55

ROk, BT S AR . R . BRI A IS SR . T DUR IR R B2y, Rl U BEIIRYT &

BT UL, SRR i A A R
- REERSHO £ H

—. (IEmyE
FLILE SRR B 1 5

GES

&*l%}o

WEHNE: EAETITAR L2705 10 50408 (Bl ) At 8 -

o 3% 021-64042258;  E-mail:

Gy LA AN CERR AR e 2 R HIUE ST
AT RAVFAR S IR A B0, AT RIE SRy [l 5
VAEREIE (U ) g BB 7e A R A B SRy, 2R Al B BOs

anti-cancer@163.com

Bl S 2 B E Al

A WG R SR R

200032

CHUE) gwdHim



