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WE  Z IR miR-425-5p¥e @) RAB2BAT IR R J8 40 i038 74 . iE 4%, 12 2B T iREAER .
Z A RN PR T B SHGA4 48 i 4 ) JE 7 3T B LA (NC). A £ 4% 3¢ 28 (miR-425-5p control)femiR-425-
Sp#% % 40 (miR-425-5p mimic), 4~ A 4 £DMEM3Z 7~ & . miR-425-5p controlf#miR-425-5p mimic.
KA qQRT-PCR % M 52 A St 7 SHGA4 4 it 4% 3¢ J& RAB2BA=miR-425-5p 4 A8 3+ & 1A &, #MISHG44 48
fodt e minsg i, A5, R R AR T UL, R Western blotik M & XS 78 SHGA4 4m flo 4% 3 )&
CDK2. Cyclin El. P21. MMP-2. MMP-94"RAB2B%& @ & ik L, KA R % k& B A B4
miR-425-5pFeRAB2B# ¥e&) X % . AR LT (1) BRJR /& SHGA4 48 JiE2 F miR-425-5p7K-F 4 E 7 IR
20 JHA 2 2 F41K(P<0.05), RAB2B mRNAZK-F R % # 5 (P<0.05); (2) I& /it 7B SHGA4 %8 it 4% F miR-
425-5p mimic/& miR-425-5p/K-F 2 F 4+ 5, RAB2B mRNA/K-F & 2 41X (P<0.05); (3) /&% 7 SHG44
4 i 4% 4 miR-425-5p mimic/& 3% 7748 hA=72 hit 4w .38 74 /K-F 2 F [ K(P<0.05); (4) AR 5 SHG44
20 i 4% £ miR-425-5p mimic/ 28R TR 69 45 B F TH1K(P<0.05); (5) IR /% SHGA4 4m it 4% 2 miR-
425-5p mimic/s 1% 2 40 it35 & B 3 K (P<0.05); (6) JRIR 7% SHGA4 28 L4 F miR-425-5p mimic/s 28
H B T % B EF 5 (P<0.05); (7) IR 78 SHGA4 48 JiL 4% £ miR-425-5p mimic/& 28 % F CDK2. Cyclin
El. MMP-24"MMP-9% & 7K-F 2 & 4+ 5 (P<0.05), P21 % & K- Z E1K(P<0.05); (8) R 3% & Baik
2 B & B miR-425-5p7T $2.6) A4 RAB2BeY &L, ZAF 5 IEmiR-425-5p7T Al i ¥ed) T i
RAB2B k74| IR 8 4w JL 6 3G 98 . 12 R Am it 4%, SRR I8 a f bl A .
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Effects of miR-425-5p on Viability and Apoptosis
in Glioma Cells via Targeting RAB2B

FAN Xiangyun', ZHANG Qiang'**
(‘Department of Geriatrics, Binzhou People’s Hospital, Binzhou 256600, China,
“Department of Neurosurgery, Binzhou People’s Hospital, Binzhou 256600, China)

Abstract  This study was to investigate the effects of miR-425-5p on proliferation, migration, invasion and
apoptosis in glioma cells via targeting RAB2B. Glioma SHG44 cells were divided into Normal control group (NC),
Negative transfection group (miR-425-5p control) and miR-425-5p transfection group (miR-425-5p mimic), and
transfected with DMEM culture medium, miR-425-5p control and miR-425-5p mimic, respectively. The relative
expression of RAB2B and miR-425-5p after transfection in glioma SHG44 cells was determined by qRT-PCR. The
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proliferation, migration, invasion and apoptosis of SHG44 cells after transfection were determined. The expression
of CDK2, Cyclin E1, P21, MMP-2, MMP-9 and RAB2B protein of glioma SHG44 cells after transfection was de-
termined by Western blot method. This study showed: (1) the level of miR-425-5p in glioma SHG44 cells decreased
significantly than that in Normal human astrocytes (HA) (P<0.05), and the mRNA level of RAB2B increased signif-
icantly (P<0.05); (2) the level of miR-425-5p in glioma SHG44 cells transfected with miR-425-5p mimic increased
significantly (P<0.05), and the mRNA level of RAB2B decreased significantly (P<0.05); (3) The proliferation of
glioma SHG44 cells increased significantly at 48 h and 72 h after transfected with miR-425-5p mimic (P<0.05);
(4) the healing rate of SHG44 cells transfected with miR-425-5p mimic decreased significantly (P<0.05); (5) the
number of invasive cells SHG44 cells transfected with miR-425-5p mimic significantly decreased (P<0.05); (6)
the apoptosis rate of glioma SHG44 cells transfected with miR-425-5p mimic increased significantly (P<0.05); (7)
the level of CDK2, Cyclin E1, MMP-2 and MMP-9 in glioma SHG44 cells transfected with miR-425-5p mimic in-
creased significantly (P<0.05), and the levels of P21 decreased significantly (P<0.05); (8) detection of dual lucifer-
ase report assay showed that miR-425-5p could target the expression of RAB2B. This study proved that MiR-425-

5p may inhibit the proliferation, invasion and migration of glioma cells and promote the apoptosis of glioma cells

by targeting down-regulation of RAB2B.
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1.1 SEIadisy

1.1.1 @k NI TR 2 2% SHG44 A IEH# A
R R A HA 5 3£ [EATCC.

1.12 FZ&K#A  DMEME;FRIE. 0.25% A
Bt AR 2F 35 B 22 B Gibeo A ] ; TRIzol 71
Lipofectamin 2000i{7fl. TagMan Universal PCRix
& BCASE A KA F &4 B 3£ [E ThermoFisher
ScientificA 7] ; miR-425-5p 44 (miR-425-5p min-
ic)Fll miR-425-5p 4Ll 477 %+ Hit (miR-425-5p control)Iy
B (MDA R AR A F]; SYBR PrimeScript
RT-PCR Kitl4 § H A TaKaRa4:#) /2 7 ; PrimeScript
W SRR SN EEHEEYHR A HRA
A ; ProteoPrepi IR HUR £ A AL AR HGR T
Annexin-V-FITC T 77 &% B 55 [H Sigma-
Aldrich’A &]; CDK2—#T. Cyclin E1—$t. p21—#i-
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— U S SE VBG4S & IgGHuR e B 55 [ Cell
Signaling Technology /s &l ; 345 Ak “7 A A Ml X5
&0 H 2% [H GE HealthcareA 5] ; CCK-8i 7 & H
HZ DoginA 7 ; Transwellil # /N = 1 5 3£ [E Corn-
ingZy \] ; pGL3-BMP2 %' 2= il 4 15 5= R 2 4  H
%[ Promega’/A 7 . miR-425-5p. RAB2B . UGAI
GAPDHYJPCREY), HIm{E (M) AR AR 2
" AR, ST A AR

1.1.3 EZME  PYC-168 COMEERT F A H
18 [F] Hereaus A &) ; ND-100%4 Nanodrop 43 Y6 Y6 & it
I E 3% [ ThermoFisher Scientific/A 7]; X-15RAUKIG
B AL E 3 E Allergrad 7 ; GDZD-601%1 4= H 3
Z DRG0 B B B SR A R A F] ; 97008
PCRAIA H 3£ [E ABIA 7]; Western blot FL ik AR FE %
{¥. Quantity One % 4t Version 4.6.2014 H 3 [E Bio-Red
AH.

12 SWHE
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Z% SHGA4MIIE 8 N BTV i ot 40 i HA B H i s i
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COBEFR A G 77, BN 2504 K 3 41 i i3k 47 5 48
S . KRN Ay D IR N BRZE (NC) . B PE e 40
(miR-425-5p control) 1 miR-425-5p%% YL (miR-425-
5p mimic).

1.2.2 miR-425-5pF2RAB2B mRNAFKIAIME ¥
X B K T SHGA4 MTHAZH I LL 1< 1034 /L3R T
96FLEFFEM F, B TDMEMESFRAEST °Cy 5% CO,
ZAF NS FE 24 h, K H TRIZoR TR B RNA, FHoK
H i 50 cDNAJG 17 %E # qRT-PCRY # . qRT-
PCRY G264 95 °CHIAEMES min; 95 °CEME15 s,

60 °CiB -k 60 s, 60 °CHE{H5 min, 42 MEFR . K224
AT E H bR AN R A &, LGAPDHMIUG6 K N
2115 RAB2BAIMIR-425-5p A X F ik & .

123 @miaskd R KR SHGA44 i DA
X103 FLEERN T-96 LI TR, %% ZH 41 i 43 ) i G
miR-425-5p mimic. miR-425-5p controlfl DMEM}%
FR, TG DMEME: FRIA%E G4 6 h, SR ¥ N
10% i3 4 I35 ) DMEME; 783, £5 77 48 hjg U %
Y40 A, A M miR-425-5pF1RAB2B mRNARKIE

124 CCK-8%%  RExt#A4 KA R SHG44 4 i LA
X 10N/ FLAEEFR T-96 L5 81, #4046 h, SR
Ja ¥ 9 E 10% 864 3% 1) DMEMER 2], 1E37 °C.
5% COL5&MF N oy AlBE 7= THF 5 24 48872 h,
FLINA10 pL CCK-8IA R4k 4L1E37 °Cy 5% CO. 24+
¥7% 2 h, 266 B v 4 FLAE450 nm K Ab
(IR (DYE, LA HARMIRE 7% Tog v Tas oF1 To wll)
W TE 5 To w6 ZE A AR T To o HGIE I H 73R
TR IS 77

1.2.5 e it# 55 Bk KA SHG44 41
PL2x10°AN/FLEEFD T 6FLEE TR, % 2H 4% 446 h, S8
J& NS 10% 54 13 1 DMEME; 7231, 1£ 37 °C.
5% COZ6M 43 s 7R B fh &, F1 000 pnLFg i
Mok ERIR , PBSHBE, 285 HJC FBSH DMEME:
FEMFEFE24 h, FORE MR RPIRAEE , DA 240 To s
I IR ) BE -5 Toq o RIJR ) BE ) Z2AELAF O T To nFoF K1)
JRIAIFE [ B 7 FRoR S H A Ao

12,6 #wmffz£5% MREZELXAH LT
PAS/INE (FLAR N 8 um) 4 A ] Transwel il 72 /)N
€. MatrigelJEJif IR 4 DMEM B F2 A8 Ja in A b
%, 1£37 °C. 5% COIHF Wi & 3 ho KX #EK
W1 SHGA44H fu B Fh T 6 FLEF FRAR 25 41 41 i i G

#1 RT-PCR5|¥IF75
Table 1 RT-PCR primer sequences

ElEY| 731
Primer Sequences
miR-425-5p Forward: 5'-GGG GAG TTA GGA TTA GGT-3'

Reverse: 5'-TGC GTG TCG TGG AG TC-3'
Forward: 5'-GGT CCG GGA AGT CCA TAT CTC-3’

RAB2B

Reverse: 5'-GGC TGG AAC CGC TTATCT GT-3'

U6 Forward: 5'-CTC GCT TCG GCA GCA CA-3'
Reverse: 5'-AAC GCT TCA CGA ATT TGC GT-3'

GAPDH

Forward: 5'-GAA GGT GAA GGT CGG AG TC-3’

Reverse: 5'-GAA GAT GGT GAT GGG ATT TC3'
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SEAER YR 15 min, MZE/KGE B, GIE BN
R FLBEHLIE RS AR T 50, HCF a2t

1.2.7 ARX@asaen XA KR SHG44
Y DL 11034 /LB AT 6FLES TR b, 2% L4l i
46 h, 857 N 10%06 4 35 T DMEME: 27, 7
37 °C. 5% COZ1F T /07l 59724 h, 137 °CIMA
B AR, AL T MEE, FP AR 7 AR L /D%
YHM T AR VR I, 32 RPN B 9 R 7R A, 2%k i
BEiG . BRI B OE R, T4 °CEHT
1 000 t/min&50»5 min, 3% 3, PBSYEE2IK, A An-
nexin V-FITCFIPI#3 uL, #8241, TIA300 pL4h & 223
W, B N BB E 15 mine FIR 4% /E488 nm
TN E AR P TS O, A Novo Express #4477
1.2.8 Western-blot5= 3 B HE KM SHG44
YA LA 13103 /FLEERN T 6L R, % 44 %
6 h, IR 10% 625 I35 FIDMEME: 753, 4k
BRTE37 °Cy 5% CO 1 N 577 48 h, 0.25% iR EE i
IR UsC RN, PRI R S, W, £ 12% SDS-
PAGE#ER by B Ik, S8 a4 5P i A 547 2 PVDF
JBE b, fEZIR N 5% R4 957E TBSTH 1225 °C'R
12 h, TBSTIFWPEAR (10 min/¥k x3K), 7 H N
CDK2. Cyclin E1. P21. MMP2. MMP9. RAB2BA!I

2.09 == miR-425-5p
= RAB2B

—_
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1

mRNA expression
=
i
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1

GAPDH—#i(1:2 000), T4 °Cit %, TBSTH M
(10 min/ik x31K), IR ¥ M85 B S e 45 &
IgGHUATE IR R 552 he G SRAL 22 KGR R
& E 4, A Quantity One &4t Version 4.6.273 47 %
HE PR, ULE b EE S GAPDHE H I FLEAE
N H B EE A AR R IA &

1.2.9 MR XEHLE TargetScan X £ Tl
RAB2B 75 /& miR-425-Sp ¥ (E #E 55, B FH 00
KL MRS . S H S A ST IR RN R
Pl 0 7 i IR A ) 7 BT A A 7k WT-RAB2B, F|H
BRI RARF AN &7 S5 G 0L RUAT RS, S B R
AT R B N 5% ' 2R Tl R A ik DR A ) A AR Y
HAAMUT-RAB2B.  HURHEHA A= K A 1 SHG44 41 g,
351 WT-RAB2B. MUT-RAB2B. miR-425-5p-
mimics HImiR-425-5p-NCH A gy k4455724 hf5UR
EEAN M, Aol - L AR NS 2 't 2R g v 1k

1.2.10 %itor 5 43 H1 K H SPSS 220
Graph Pad Prism 6.0 AT G0t 73 #fr. 2 41
EU K FH O 22 40 B, 7 4L TR) L A SR ) LSD- 146 565 o
P<0.05F R ZERA G E L.

2 FR
2.1 SHG44F1HA#HAEH miR-425-5pF1 RAB2B
mRNA 7K

J2 I 98 SHGA4 4 g miR-425-5p 7K T 45 1E ik
J5R 2 i HA (2 25 B# A% (P<0.05), 1fii RAB2B mRNA/KF-
B IEH I AN HA 235 T+ (P<0.05). WL,
2.2 miR-425-5pid FRIEXSHG44 40 3 3L

J2 5 98 SHG444H i % % miR-425-5p mimic/5
miR-425-5p7K 4 miR-425-5p control4H & % 7t &

#P<0.05, SHAYNMIELE: . n=6.
*P<0.05 compared with HA cells. n=6.

1 SHG44F1HAZAffF miR-425-5pF1RAB2B mRNA 7K F
Fig.1 The levels of miR-425-5p and RAB2B mRNA in SHG44 and HA cells
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(P<0.05), 1j RAB2B mRNA/KF-% miR-425-5p con-
trolZH {2 3 B4 K(P<0.05); NCZHL FlmiR-425-5p control
YH % J5 miR-425-5p 1 RAB2B mRNA /K- 2 5 4t
TR L(P>0.05). WLIE2.
2.3 miR-425-5pid FRIAXTSHG44 40 ETE I 520
Ji2 53 98 SHG 442 il 4% % miR-425-5p mimic/& 55
748 A1 72 hivf 4 i 14 58 7K ~F- %5 miR-425-5p control
HIE E BRIK (P<0.05); NCH T miR-425-5p control4H
YL S REF 48 WAl 72 hish 4i f 3 B /K T 22 R G it
2 L (P>0.05). WLIEI3.
2.4 miR-425-5pid FTIAXTSHG44 40T FZHI SN
JiZ S5 %8 SHG 4441 BB #% %« miR-425-5p mimic /& 41
L RIIR 1) 78 A 5 miR-425-5p control L FINCHL iz,
F K (P<0.05). L4,

59 miR-425-5p
T—1 RAB2B

1]

mRNA expression

2.5 miR-425-5pid FiAFTSHG444 IR ZZHI =20
Ji2 588 SHG442H i % 4« miR-425-5p mimic/5 12
ZE A i B miR-425-5p controlZH A1 NCZH i 2% [%
iK(P<0.05). W.IA5.
2.6 miR-425-5pid FiXA 3T SHG4440f A T HI 520
Ji2 5388 SHG442H i % 4« miR-425-5p mimic/5 4H
R T2 % 8 miR-425-5p controlZH i 2 Ft & (P<0.05);
NCZH A1 miR-425-5p control H ¥ 4L 5 A T- % %
RIS L (P>0.05). W.E6.
2.7 miR-425-5pid 3R 1A X SHG444H il R CDK2 .
Cyclin E1. p21. MMP-2, MMP-9 #1RAB2B &
H7K R0
Ji2 )it 8 SHG444H i %% 4+ miR-425-5p mimic/
40 fgh CDK2. Cyclin E1. MMP-2. MMP-9#]

)_.I*

P>0.05; *P<0.05, 5miR-425-5p control41 L%, n=6.
*P>0.05; *P<0.05 compared with the miR-425-5p control group. n=6.

E2 SHG444Hpf%E 2 [FEmiR-425-5pF1RAB2B mRNA7K
Fig.2 The levels of miR-425-5p and RAB2B mRNA in SHG44 cells after transfection

1509 «— NC

100
754

504

Relative cell viability /%

254

1254 —= mimic control
—— miR-425-5p mimic

*P<0.05, Hmimic controlZH Eb#¢. n=6.
*P<0.05 compared with the mimic control group. n=6.

T
24 48 72
Time / h

[El3 SHG444RE%E 5157724 hy 48 hF048 hETHIARIE /1
Fig.3 Cell viability of SHG44 cells at 24 h, 48 h, and 72 h after transfection
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(A) . . . (B)
NC miR-425-5p control miR-425-5p mimic 100 ns
b7 /o ; S 1
% 754 I
an
£
5
2 50
=
8
E *
Q
; 254 —
3
0 T T T
NC ™ (i
59 €O o 42539
m'\R’A’)‘S P o 2
A: %éﬂéﬂﬂﬂ’@ﬂf MR B: 4 du kR it .« ™P>0.05; ¥*P<0.05, 5miR-425-5p controlZl . n=6.

A: the images of each group; B: the statistical results of each group. “P>0.05; *P<0.05 compared with the miR-425-5p control group. n=6.
El4 SHGHMUMHREMEBXIREESIER
Fig.4 Wound healing assay of SHG44 cells after transfection

(A) (B)
150+ ns
iR-425-5 trol iR-425-5
mi p c TO mi p mimic 51254
: ‘ = =
E 1004
T 754
Q
=
50
§ *
E 254
0 =5
coﬂﬁo m'\mc

NC
m‘RA'ZS’Sp 1R~ 425" -39

A: BAANMIR 220 B S A4IRIR B L2245 5. ™P>0.05; *P<0.05, 5miR-425-5p controlA L4 . n=6.
A: the images of each group; B: the statistical results of each group. *P>0.05; *P<0.05 compared with the miR-425-5p control group. n=6.

El5 SHG444HfasE LR MIRIRERE SR
Fig.5 Cell invasion in SHG44 cells after transfection

(A) (B)
NC miR-425-5p control miR-425-5p mimic 301 —’]"—
(5]
S 105 0.95% 4.14% S1os{1-52% 233% ;5105] 2.78% 13.320%] &
S S 8 5201
5 ; 5 i 3 5 S
5101 . ‘ 5107 1 ->-I~10“1 S
& F & L [ o 2
210 . £10° 7 B £10° 3104 ns
< - 3 < : < A &
&102} o "l_’loz-] &1021 .y ! ; |__.L| l__l__l
@ 0194.59% 0.32% m 0793.96% 2.19% | @ 0771 30% 12609 & 0 -
by “4 ~r e cavkiaoy e —r NC o“ﬁ inic
010> 10° 10* 10° 010> 10° 10* 10° 0100 10° 10* 10° o 42539 €00 405-5P
B1-A::FITC-A B1-A:FITC-A B1-A:FITC-A iR~ R4

A S AIME TR A B S AN TG A5 R . "P>0.05; #P<0.05, 5miR-425-5p controlZl . n=6.
A: the images of each group; B: the statistical results of each group. “P>0.05; *P<0.05 compared with the miR-425-5p control group. n=6.
[El6 SHG44 40 s 2 fm tRARA T 1R 5T
Fig.6 Cell apoptosis in SHG44 cells after transfection

RAB2B# H/KF# miR-425-5p controlZH 3 & 4HfeF CDK2. Cyclin E1. P21. MMP-2. MMP-9
(P<0.05), P21 /K 7% miR-425-5p controlZH & % MRAB2BHEHAKFRHTEER LG ¥ E
BAIK (P<0.05); NCZH A1 miR-425-5p controlZL#% k)5 (P>0.05). W7,
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(A) B)

CDK2 | m— — — |
CyclinEll- — —I
Pl [— —
GapDi |- — —

MMP? | - — o— |

MMPo [ - —
GAPDH | e w— a—

Protein expression

RAB2B|— s —|

GAPDH | qe « o |

C ol inic
s s
T

NN

(N

A HAE AWK B SAARE ARG AL R “P>0.05; *P<0.05, 5miR-425-5p controlZH FL#L. n=6.
A: the images of each group; B: the statistical results of each group. “P>0.05; *P<0.05 compared with the miR-425-5p control group. n=6.
&7 SHG444HBE4EECDK2, cyclinEl, p21. MMP-2, MMP-9F1RAB2BZE H KL EIF R
Fig.7 Protein levels of CDK2, cyclinE1, p21, MMP-2, MMP-9 and RAB2B in SHG44 cells after transfection

2.8 BN RMLIER

TargetScan il & /R RAB2BI R &H 5
miR-425-5p B AN AL TR 7 51 (K18). MU G =Bk
H LI gt R oR , B YA Rk WT-RAB2BI 40
f S8, miR-425-5p mimicZH %< 6 & B G VE B
ik T'miR-425-5p control41(P<0.05), %% 4k 5835 B & {4
MUT-RAB2B 41 ffl 5256 H | miR-425-5p mimicZH %
Yo E B 5 miR-425-5p controlZl 2 7 L4 1T 24 B
X (P<0.05), HAkILES,

3 g

miRNAZ — &5/ 1A AS RNAs, 5 A%
RN 1% A7, ATETE30%LL R FERFIEN, 8
1 50% 1) miRNA FE A7 i AH 5CHE PR 9848 i B adr 121,
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Fig.8 Results of dual-luciferase reporter gene assay
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