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[ E] & 6 450 miR-183 XI5 52 58 41 M i S U PE B2 R . 2 ¢k 0 20204F 10 H E 20214F 6 A, IWE R B 15—
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Down-regulation of miR-183 targeted tumor suppressor CPEB1 enhances
radiosensitivity of glioma cells

YANG Sen‘, DONG Lixin', ZHANG Yanqiu’, FU Baohong', CAO Liyan‘, MAO Yu', ZHANG Qinghuai’, WANG Guangxia’,
FU Zhanzhao, WU Lei”, WANG Dong®(a. Department of Radiation Oncology, b. Department of Neurosurgery, c. Department of
Laboratory Medicine, First Hospital of Qinhuangdao, Qinhuangdao 066000, Hebei, China)

[Abstract] Objective: To investigate the effect of miR-183 on radiosensitivity of glioma cells. Methods: From October 2020 to June
2021, tissue samples of 40 cases of brain glioma from the First Hospital of Qinhuangdao were collected. T98G cells were irradiated with
gradient dose X-ray (0, 2, 4, 6 Gy). The expression of miR-183 and CPEB1 in glioma tissues, T98G cells and X-ray irradiated T98G cells
were detected by qPCR. After transfection of T98G cells with miR-183 inhibitor, the expression of miR-183 was down-regulated. The
proliferation ability, apoptosis rate, BAX and Bcl2 protein expression of T98G cells were detected by CCK-8 assay, flow cytometry and
WB, respectively, after 6 Gy X-ray vertical irradiation. The targeting relationship between miR-183 and CPEB1 was detected by
Targetscan software prediction and dual luciferase reporter gene assay. After down regulating the expression of CPEBI1, after 6 Gy X-ray
irradiation, the proliferation ability, apoptosis rate, BAX and Bcl2 protein expression of T98G cells were detected by CCK-8 assay, flow
cytometry and WB, respectively. T98G cells were transfected with pcDNA-CPEB1 or CPEB1 siRNA plasmid, and after CPEB1 was
down-regulated or overexpressed, respectively, the effect of miR-183 on radiosensitivity of T98G cells through CPEB1 was detected.
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Results: The expression of miR-183 in glioma tissues and cells increased significantly, and the expression of CPEB1 mRNA decreased

significantly. The expression of miR-183 in T98G cells decreased with the increase of X-ray radiation dose (P<0.05), and the expression
of CPEBI increased with the increase of X-ray radiation dose (P<0.05). After 6 Gy X-ray irradiation of T98G cells, down-regulation of

miR-183 could reduce cell proliferation and increase apoptosis rate, while overexpression of miR-183 had the opposite effect (P<0.05).
MiR-183 targeted mRNA CPEB1 and negatively regulated CPEB1 expression. After down-regulation of CPEB1, 6 Gy X-ray irradiation
could significantly improve the proliferation of T98G cells (P<0.05) and reduce the apoptosis rate (P<0.05). MiR-183 could reverse the

promoting effect of CPEB1 overexpression on radiosensitivity of T98G cells (P<0.05). Conclusion: Down-regulation of miR-183

expression can negatively regulate CPEB1, which might enhance the radiosensitivity of glioma cells.

[Key words] miR-183; cytoplasmic polyadenylation element-binding protein 1 (CPEB1); glioma; radiosensitivity
[Chin J Cancer Biother, 2021, 28(10): 1015-1022. DOI: 10.3872/j.issn.1007-385x.2021.10.009]

I JE o 96 e P PR AL R S A e g, 24 0 X LA AT
JRIRIT , FAREE R, U AR ZY . Bl AR5
WK AT S 36 I Ml e R 1) o B, EL I S o
e 0 WO AN UG T IR T RCR AN BRI TRADE
SR T3 TR 19 A B g TS S SR B L ) 2 OC
%, miRNA J&—ZE RS S RNA, BEE ARy 5L
PR A GO PR 3 R E mRINA T s
B R VA Y B AR R R 3K miRNA RE 8 2 40 i
AR AR TR A AR A W AR T 2 SRR
R R A i, I HLS IR A S B P B DA 5
miR-183 J& miRNA F i H i T 2 a0 B3, L AE B
PR T RS i vh 30K e, 249 IR i A A 4
B AR ZEAE AR SR, miR-183 76 i e BT i)
& 10 e ST ik 58 T 98 T S AU 1405 W) e AN T A
Jil BT 2 R R Ak JC 1 45 & 1 (cytoplasmic
polyadenylation element-binding protein , CPEB) Jj& —
N5 P 91 B mRNA 455 8 F 5, 10 40 1 5 22 i1
A o245 A B 1 1 (CPEB) SR IE K MR 2 — , 7E
200 0 5 2 A e o 49 B S o AR P R A T AR 4
LURERS L NE S| BN S e eR R Sl A= LI (AR
miR-183 A % # [7] CPEB1 Jf 7% % 5 J& /K °F 7 il
CPEBI 1y 3 35, SR 1l 75 2 J5T 78 T98G 4 Jig
miR-183 J& 7518 i # 7] CPEB1 & #E/EH i A T .
BRI, AR5 % miR-183 Xof fiki e J5 968 TSt S AUk ) 52
i e FG AT RE A R AL BEAT WD 2D 4R R, ik — 2 4R
v 0 8 096 ) Y7 A8 RAR L S R

1 #AREFE

1.1 EARTA S £ &K H ANE

20204F 10 7 222021 4F 6 H M Z5 52 5 i 2 — R Bt
WLAE 40 {51 i it o 98 ZH bR A, e 55 22 5] 4z 18 44
AR 25~79 & FRALAEIS R 52 % . ¥ WHO R TR I
AR ESEAT 0. T Geo il 2% 8 M %% 11
B NG 156, AR5 1261 H ok 10 6 =5 504k 18
B o BRIETRE<1/24 17 641],>1/2 % 23], R4 3014
PRI AR B L0 5 om (95 55 AL BURR AR, 405 BHLIE 5
RS IEH AL, WF5E T RIS A PR P2 T 45

MY FRA R L B I F B G R & o prAs
PREEAECR A FH o I e Jo 98 TOSG 41 it | 1 i Jie
5 HEB 2 T it v R 2= B 4 e 72 . DMEM $5
PRk R R 4R 00E (FBS) #416 H 5% [5] Sigma
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% ) DMEM % 7% 5& rh 15 33 T98G 4t it F1 HEB 4 fifd
BT 37 °C.5% CO, MM MIEFRFE N B IR . 4l
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A B

HEB

Relative miR-183 mRNA quantity
)
Relative miR-183 mRNA quantity
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1.8 WBHA&M & & 8 £ ik

R B IBCAE 11 1S 4 A B S R T
BCA i ) G i 2 11 Bk %, G 4 64T SDS-
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HLUK . RBP4 8 A% 3 PVDF IR |, A 50 g/L
JB NG W V8 T #R R % R B 120 min, iIA —$L
Bel2 Hi A& (1:1 000) \BAX Hii 44 (1:800) . GAPDH #i
A (1:3 000) 7E 4 °CF [ i i &, PBST ¥ ik 5, T
37 °C T M ABR i AL W R bR IC 1) TR 1 he 3kt
H MR L BRI AT R R, A
Imagel FA53 BT 26 110 K BEAE , 35 ARG 3R 38 i =Fir
I 11K 2 /GAPDH JK (.
1.9 %itsam

H GraphPad Prism 5.0 £ {4 &b BEE 3 , 75 & 1IE &
I3 A BT GOREL Sts RN, /D03 YOI S S 2
Fo Y1) F R B 2R O 22 40T, P L 3R
LSD-t #: 5 , LA P<0.05 8, P<0.01 71~ 22 55 4 Gi 1%

2 # B

2.1 miR-183 72 Jiii i i 78 4142 | 4m e e X AT & 48 4 2m
AEDE ol

qPCR Kl miR-183 7E ki fie J57 968 2H 2R 241 e v 1Y)
FeihhE 45 R miR-183 N i 8 20 21 rp (1 3 36
T U TR O IE R 2L (P<0.01, BT 1A) 5 Jiki S iR
T98G 2 Jifd ' miR-183 ik & B b & T 1E 5 il g iz
HEB 4 Jifd (P<0.01, & 1B) ; 5 A 28 B GT 19 40 A L
22N TRI R B X 2k (2,46 Gy) BEET IS /Y 40 i b
miR-183 (1) 761k it 52 X 4R B G 351 s AR PE R AR (P<
0.01,1C).

T96G

Relative miR-183 mRNA quantity

X-ray radiation dose(D/Gy)

‘P<0.05,"P<0.01

A: Relative expression of miR-183 in glioma and adjacent tissues; B: Relative expression of miR-183 in HEB cells and T98G cells;

C: Relative expression of miR-183 in T98G cells irradiated with different doses of X-ray
El1 miR-183 FEMRL FEA LR A X SR EGF AR RIEE

Fig.1 Expression of miR-183 in glioma tissues, cells, and X-ray irradiated cells
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2.2 TFiAmiR-183 32 7% TI8G &m L 4 2L SHAK B 1
N miR-183 J K H: TOSG 4 i ity il Hht Ugedt:
0, 455 (81 2) 7% : 55 inhibitor NC ZHAH ., miR-183
inhibitor 21 miR-183 #ik & &K (P<0.05) , 44 7E e
J1 R BE(P<0.05) , 40 B I TR 34 111 (P<0.05) , BAX 5§
ik 8T (P<0.05) , Bel2 35 £ &K (P<0.05) ; 5
inhibitor NC 20 #H ¥, , inhibitor NC+6 Gy ZH miR-183 %

ik TSR R (P<0.01) , 40 Jfg 35 5 g 1 B
(P<0.05) , 20 i A 7= >R B & 38 in (P<0.01) , BAX £ ik
T+ & (P<0.05) , Bel2 3 3k 41 &AL (P<0.05) ; 5
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Y miR-183 &35 ft [RAIK (P<0.05) , 4 i K471 RE 1 T 1%
(P<0.05) , 20 JRL A T2 % 35 hn (P<0.05) , BAX ik i W
I (P<0.01),Bel2 ik i B B AR (P<0.01) .

A
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C E F
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g 3 &L &
=3 = RSN >
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g % 60 T § FELSE
3 'g_ 40 Bel2 = wm w—

2 20 BAX = e e e

= 0
& (3 12 24 48 7 GAPD] | > e cmms o=

Time/h

"P<0.05,"P<0.01
A: Relative expression of miR-183 detected by qPCR; B: Apoptosis of T98G cells measured by flow cytometry; C: Statistics of T98G
cells apoptosis; D: Growth activity of T98G cells detected by CCK-8 assay; E: Expression of Bcl2 and BAX detected by WB; F:
Relative expression of Bcl2 and BAX

&2

T miR-183 138 TI8G LA B iy A ST B B i

Fig.2 Down regulation of miR-183 enhanced the radiosensitivity of T98G cells

2.3 miR-183 = CPEB1 mRNA X |4] 4§ ¥e &) F= i 45
Targetscan T il 25 5 (& 3A) & 75 , miR-183 I

CPEB1 mRNA Z [AIfFAELE A 1 o
X' 2R T 15 35 DR RGN &8 SR S8 7, 234 oo 7

CPEBI 3'UTR WTH},miR-183 mimic 2H A5G E Bl TH

PEAE mimic NC 20 2 MK (P<0.01, €1 3B) ; 24 ik 4
iff CPEB1 3'UTR MUT i, miR-183 mimic 4 (176K
il 448 mimic NC 4170 i 3 25 5+ (P>0.05, X1 3B)

qPCR & I 45 5 (& 3C) 7, 55 inhibitor NC £
#H 1, miR-183 inhibitor 1 CPEB1 mRNA 13¢5 & ]
B EFH(P<0.01).

A B C
CPEBI WT T @ mimicNC =2
5-UUGC...UUCUUGCAGUUGCCAUACAGU-3' 3 xx ERMIR-183 mimic o g
2 1.0 C &
5 £z
miR-183 g 0.5 § %
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§ oL t
(5]
<[ O
CPEBI MUT = & «z,\@
5'-UUGC...UUCUUGCAGUCACUCCCCAGU-3' & &
" P<0.01

A: Binding sites between miR-183 and CPEB1 mRNA predicted by Targetscan; B: Determination of relative luciferase activity;
C: Relative expression of CPEB1 mRNA detected by qPCR
B3 miR-183 71 CPEB1 mRNA 2 B KJ$E AR X R
Fig.3 Targeted regulatory relationship between miR-183 and CPEB1 mRNA
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A: Relative expression of CPEB1 mRNA in glioma and adjacent tissues; B: Relative expression of CPEB1 mRNA in HEB cells and
T98G cells; C: Relative expression of CPEB1 mRNA in T98G cells irradiated with different doses of X-ray
4 CPEBI17Eff By AH L A REFN X 52k 58 5T 40 B Hh 1 3R 5%

Fig.4 Expression of CPEBI in glioma tissues, cells and X-ray irradiated cells
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CPEB1 mRNA ik B i F#AIK (P<0.01) , 21 3 5E g
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5 siRNA NC 41 # [t , siRNA NC+6Gy 41 CPEBI

mRNA 2 ik 01 i 715 (P<0.01) , 40 i 384 5 i 11 A
(P<0.05) , MHEHF TR i1 (P<0.05) ,BAX ik I i
F+ 55 (P<0.01) , Bel2 3% ik £ B B FEAIX (P<0.01) 5 5
siRNA NC+6Gy 41 #f It , CPEB1 siRNA+6Gy 41 f
CPEB1 mRNA ik &2 B W F#AIK (P<0.01) , 21 ffL 4 78 g
J1FHR (P<0.05) , AR ML T2 38R IR (P<0.01) ,BAX ik
A AR (P<0.01) ,Bel2 Feik & B . TR (P<0.01) .
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CE BAX GlD e D e g
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Time/h
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A: Relative expression of CPEB1 mRNA detected by qPCR; B: Apoptosis of T98G cells measured by flow cytometry;
C: Statistics of T98G cells apoptosis; D: Growth activity of T98G cells detected by CCK-8 assay;
E: Expression of Bcl2 and BAX detected by WB; F: Relative expression of Bcl2 and BAX
5 "TiE CPEB1 mRNA Ri&#1H TI8G 48 R H Al 5T SR 1%
Fig.5 Down regulation of CPEB1 mRNA expression inhibited the radiosensitivity of T98G cells
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(P<0.05), 4L T2 B & _EF(P<0.01) ,BAX Kik
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(P<0.01). FiRZ55FRH], i ik CPEBI fig 6 1 ot
T98G 4 i 1 ke S U e o
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Fig.6 Overexpression of CPEB1 mRNA enhanced the radiosensitivity of T98G cells
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Fig.7 miR-183 regulated the radiosensitivity of T98G cells through CPEB1
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