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microRNA-21 Targets PDCD4/PTEN to Inhibit the Apoptosis of ADSCs in Rats

ZHANG Mengyu, LIU Yumei, SHI Ke, SUN Yingying, MENG Bingbing, ZHANG Zigiang*
(Laboratory of Animal Cell Biology, Henan University of Science and Technology, Luoyang 471000, China)

Abstract This study explored the effect of miR-21 on apoptosis of ADSCs in rats, and provided basis for
improving the survival rate of ADSCs transplantation. The apoptosis model of ADSCs was established in vitro,
and the expression of miR-21 was detected by qRT-PCR. Lipofectamine 2000 was used to transfect miR-21 mim-
ics in ADSCs, and qRT-PCR was used to detect the transfection efficiency of miR-21 mimics. CCK-8 and Hoechst
33258 were used to detect the effect of miR-21 overexpression on the survival rate of ADSCs. Western blot was
used to detect the expression of apoptosis-related proteins after the overexpression of miR-21 in ADSCs. After
H,0,-induced apoptosis, the expression of miR-21 in ADSCs was significantly down-regulated. After rat ADSCs
were transfected with miR-21 mimics, the expression of miR-21 in ADSCs was significantly increased by 7.4 times
compared with the control group. Compared with the miR-21 scramble group, the survival rate of ADSCs was
significantly increased after the overexpression of miR-21 mimics; the expressions of pro-apoptotic proteins Cas-
pase-3 and Bax were significantly decreased, while the expression of anti-apoptotic protein Bcl-2 was significantly

increased. Compared with the control group, the mRNA of PDCD4 and PTEN were not significantly changed after
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miR-21 overexpression, but the protein expressions of PDCD4 and PTEN were significantly down-regulated. After
blocking the expression of PDCD4 and PTEN with PDCD4 siRNA and Phen, the expression of Caspase-3 and Bax
were significantly decreased, while the expression of Bcl-2 was significantly increased. In this study, miR-21 can
increase the inhibitory effect of ADSCs on apoptosis by targeting PDCD4/PTEN.
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PTEN Forward: ATC TTG TGC TCA CCC TGA CA

Reverse: AGC CTC TGG ATT TGA TGG CTC

PDCD4

Forward: TTG AGC ACG GAG ATA CGAAC

Reverse: GTC CCG CAAAGG TCA GAAAG

miR-21

Forward: TCG CCC GTA GCT TAT CAG ACT

Reverse: CAG AGC AGG GTC CGA GGTA

GAPDH

Forward: ACA GCA ACA GGG TGG TGG AC

Reverse: TTT GAG GGT GCA GCGAACT
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(miR-21 scramble)FImiR-21 mimics#H. ADSCs4H i
K280%J5, T A S H R R APLIFDMEM/F12
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A: ADSCsJE 0159724 h; B: P3fRADSCs.
A: on the 24 h, primary culture of ADSCs; B: P3 generation of ADSCs.

N AN Z-/
=100 pm

Bl AFRADSCsHIfASE
Fig.1 Morphology of ADSCs in rats
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FIEE B FRL T 58.8%H156.2%, THLIH T &
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PTEN mRNA 5% [8 20 AH H TC 8 & B (E5A). 5
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A: CCK-8YE MM [FI74¢ 2 HL0, % 7 ADSCs 4 hJ5 4 i (114735 %, B: Hoechst 33258 %4 {4; C: Hoechst 3325844 4111 Kl; D: /N [V % H0,%F ADSCs
HmiR-2 13RI RE IR *P<0.05, 53R LEH n=3.
A the survival rate of ADSCs exposed to different concentrations of H,O, for 4 h was measured by CCK-8 assay; B: Hoechst 33258 staining; C: statis-
tical plot of Hoechst 33258 staining; D: H,O, effects on miR-21 expression; *P<0.05 compared with control group; n=3.
E2 H,0,xfADSCsAT % % KIS0
Fig.2 Effects of H,O, on the apoptosis of ADSCs

10+

Relative miR-21 expression

#P<0.05, 55 AL
*P<0.05 compared with control group.
B3 ADSCs#miR-21HIHExIRiLE
Fig.3 Relative expression of miR-21 in ADSCs

545 BRL AR 7 1A B O AN 2 T s i iE ORIt H, O — F i S8 AL 711, 5 T A g 4 R 2
R ADSCsIIRAE A R RN R iomm e SRR, AR, A F SR 40 i X H,0. %
(i PRI BRUEAEANR], 4 i P A2 o N 32 22 52 B H,L0,
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Relative expression levels

CUDI | — — — o— —

& ) on .\Q‘v O~
S S by
CPQ & ol Q\\& %®
< N N Y
» S c &
& @ St &
& \%o & A
> &
\{\& &

A. B: Hoechst 3325844028645 R C. D: Western blotfsJllmiR-21%fBax. Bcl-2FllCaspase-33¢i [(] 54 01; *P<0.05, 5miR-21 scrambleZ] FL#;
"P<0.05, HmiR-21 scramble+H,0.41 LL AL n=3.
A,B: the results of Hoechst 33258 staining; C,D: influences on Bax, Bcl-2, and Caspase-3 of miR-21 mimics was detected by Western blot; *P<0.05
compared with miR-21 scramble group; “P<0.05 compared with miR-21 scramble+H,0O, group; n=3.
El4 miR-21 mimicsXTADSCETHIF M
Fig.4 The effects of miR-21 mimics on ADSC apoptosis

) —rori ® @
< 1.57 _ Control miR-21 miR-21 =
é == PTEN scramble mimics I 1.57 == PDCD4
=) = !
< 10] PDCD4 |‘ | — | = » == PTEN
: SPIN
= - o
é 0.5 PTEN | S — | %
=S e — - £0.51 %
5 GAPDH [ S i i
= N @ o 5 oW ; -
= N > Q > & &
3} & & & ~ & N s
~ (@) ol q}o CQQ &@ @&
N 0 $
.3}' &3" q,\% -Q?'\
S & &

A: miR-21%PDCD4. PTEN mRNAZKIEFM; B. C: miR-21 mimicsZH 1 PDCD4. PTENZE [13K14; *P<0.05, 5xF B L n=3.
A: the results showed the effect of miR-21 on the expression of PDCD4 and PTEN mRNA; B,C: the expression of PDCD4 and PTEN protein in miR-21 mim-
ics group; *P<0.05 compared with the control group; n=3.
&S5 PDCD4. PTENTEH,O0.H ARADSCo AT HhFRILEMEL
Fig.5 The expression changes of PDCD4, PTEN in H,0-induced apoptosis of ADSCs in rats
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(A)

Caspase-3

Bcel-2

Bax

B)

W
1

mm Caspase-3
= Bcl-2
= Bax

[\
1

Protein relative expression

A. B: Western blotf&ll PDCD4 siRNAF1Phen¥iBax. Bcl-2fCaspase-3 [ [ & I, *P<0.05, 5% TR LSS n=3.
A,B: the effects of PDCD4 siRNA and Phen on the expression levels of Bax, Bcl-2 and Caspase-3 were detected by Western blot; *P<0.05 compared

with control group; n=3.

[El6 PDCD4. PTENFEH,0,5SHIKRADSCSATHIER
Fig.6 The role of PDCD4, PTEN in H,0,-induced apoptosis of ADSCs in rats
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TP 9 2 B, miR-217E 5P S5 40 i b 208 & T i, 2
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MAPKAE 53l 2%, (R4 4 b 52 55 5 I8 1228,
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MNP T A A, AT A E B
2 W 35 (NCBI) 7 FmiRNA-211 (1) 48 3 K, & ILPTEN
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A5 4 IR K S PDCD4 mRNA%5281-2887
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PDCD4FIPTENZE A, 1€ — EFEFE EAZ I T 40 w1
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(1R I8 A R AR E AR T . AR 48 LA (1 4R i
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AT, FATTHEMmMIR-21 mimics¥ 4*ADSCs
Ja, dHMLPUIE T Re ), W] AR i miR-2 140
#E LN PDCD4MIPTEN ZR I K SEIL ) o FATTN H
HEAT TR AE, 45 B 7”RmiR-21 mimics# ¢ ADSCs
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