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ABSTRACT Objective: To investigate the effect of overexpression of miR-21 on autophagy of human degenerative nucleus pulpo-
sus cells via PTEN/PI3K/AKT pathway. Methods: The stable overexpression of miR-21 mimic in human degenerated nucleus pulposus
cells was constructed, and the meaningless sequence was transfected as miR-21 mimic control group. The transfection efficiency was de-
tected by RT-qPCR. The autophagy vesicles were observed by MDC fluorescence staining. Western Blot was used to detect the expres-
sion of autophagy related proteins LC3 and P62, as well as the expression levels of PTEN, PI3K and AKT, key proteins in the
PTEN/PI3K/AKT signaling pathway. Results: RT-qPCR showed that transfection of miR-21 mimic was successful and efficient, which
was significantly different from that of miR-21 mimic control group and blank cell control group (P<0.05). The results of MDC staining
observed by Fluorescence microscopy, showed that autophagosomes were hardly found in cells of miR-21 mimic group, while miR-21
mimic control group and blank control group had more autophagosomes, which were significantly different from the former(P<0.05). The
ratio of LC3-II/LC3-I expression in miR-21 mimic group cells was significantly lower than that in miR-21 mimic control group and
blank control group (P<0.05). While the expression of P62 in miR-21 mimic group was significantly higher than that in miR-21 mimic
control group and blank cell control group, which had statistical significance (P<0.05). MiR-21 mimic group had a low expression level
of PTEN protein, which was statistically significant compared with the other two groups (P<0.05). Phosphorylated PI3K (p-pi3k) and
AKT (p-akt) in miR-21 mimic group were higher than that in miR-21 mimic control group and blank cell control group, the difference was
statistically significant (P<0.05). Conclusions: MiR-21 can promote the phosphorylation of PI3K and AKT by targeting silencing PTEN,
which can activate the PTEN/PI3K/AKT signal pathway, ultimately inhibit the autophagy of the degenerative nucleus pulposus cells of

* LT H | EFR [ AR AL T H (81070996 11274249); BEPT 4 #E23 & JRIE GAE4: T H (201 1K 14-07-14)
YEHZ T AR (1988-) i1, F 5T J7 1] AL I2WAYT , E-mali: sdchexiangming@163.com , i : 18392421842
o SEIRER : EHT(1969-), 5, 1t BIZCEE At /E 0, 28 IS R B4 03 TR/
(Wi H - 2018-12-05  $5:3% H 191:2018-12-28)



DREYESSHE  biomed. cnjournals.com Progress in Modern Biomedicine Vol19 NO.14 JUL.2019

£ 2627 -

human intervertebral disc.

Key words: miR-21; Intervertebral disc degeneration of nucleus pulposus cells; PTEN/PI3K/AKT; Cell autophagy
Chinese Library Classification(CLC): R-33; R681.53 Document code: A

Article ID: 1673-6273(2019)14-2626-06

BE

i [R] #5182 2 (IDDD ) J&— 28 UL LS N BR
A B IR A IEMERR , QOHER] 28 HY R AR MEMERS TS  STHERR
8 WHSEZ M AT H 8 AT e S B0k . R AR
S5ZMHREA R, SMERZEIEER K 55 U e
o5 R INTER R A S 2RI A 7 5 S L 3L Mi-
croRNA A ALRT NO 55450, HiE £:5NZ 4L a % N
ERERZ G | T R SRS A BOHE ) B i 2 O R o 1
FLRRRAELS, BEAZ AN MR (B 20 B —  AH OGRS
2 B (] AR AR MBS TP AN B 1 B R AR 2 3R T, B
WD AN AL ARG I AT, G T[] AR A B AR AL
Tl A G — S, (BN SN R 5 A% AN %) A= SRR
KREYIE, AR P T(PCD) Xz —, B F 1
2% PCD,, [ WAt R 0 J i) [ W AR [ e 5 At A2 1 Ik P AR A
PP, A X R A S M 2RI L 38 B F WK T X 4
Ma A LR VE R, oL B A WD 2 i 40 i A A= PR T 010, SOk R
R T) 25102 A8 P 5805 18 A o R Bt A i i st (R AR R L
ARt —2b05E . o, B TR A miRNAs 3 23 1F 71 X a]
VAT HET VRS AR B WK, G20 A A B A T T
MicroRNA-21 J& miRNAs Z & H I EEL AL 5 , BERG Tl T I il &
FOCTT - A A Y A WSk R LR P02, M) S 2w
FEE— P AR HE, SR OCTF MicroRNA-21 5 A MER &%
HAUP AN A RO RS EL D FEF UL XL, A G40l
it PTEN/PI3K/AKT {5258 % , it — 5% MicroRNA-21 7¢ A
] R AR B AZ AN B W P B VR AL

L BRI i3

L1 EZmA X F0]

NHE ] 2515 7L % 200 D b A S 6 1 6 S TR AT

DMEM FBS. X#t.0.25%/@E /A [ Gibico 23] ;miR-21
mimic 5 miR-21 mimic control {814 ¥/ 7 -G 0 ; 8 R
& Lipofectamine® 2000 Transfection Reagent - 3% [# Invitrogen
TR s PCR | S iR &1 B RAR ;. SD-001/SD-002 54
A / RS RG] & B S SRR A R LA R
H]BCA B 53851 & W | B b 140 ; LC3A/B (D3U4C)
Rabbit mAb ,SQSTM1/P62 Rabbit mAb PTEN Rabbit mAb ,An-
ti-PI3K p85 (phospho Y607) antibody J Phospho-Akt(Ser473)
(D9E) RabbitmAb —ill4 [ Santa /A ] ; N2 GAPDH 3i{A& HRP
FRICHOFHE 516G — 500 1 301 =M AR AT A .

IB-CI-2FX %I ¥ TAF 65 5 SVSC-3263 T 7% 7 45 52 4 5
Thermo 4 3% F2 48 5 95t b (U 5 T =C 40 M4 ; 5810R 7Y g i
B0,
1.2 fpahl& RiEFH

NHER] SR B H AU A B A HEAMRHR AL, T 2018 4F

7 H & 10 A 7 FARIGT W 2B/ A7 . BFARIRTE 30-50
2, Bk 6 ), TTH B HAME B T A 5 o 76 TC I s
TAEG W, KRR AR RERZ L U NGICGE , in D-Hanks ¥ 2
BRULETET i, KT AR AT 1x 1% 1 mm® K
ANEYE, MGG RAE 37 COKEHE P AN & 0.25% R R #E AT
AL, PR EZH T i etk J5 , inid & iR 4 s (FBS) 4 1k
T A B O B0 1000 t/min, 10 4340 74 %G , 5
LW, A 2mL &4 10%FBS ) DMEM £5 37 35045 41 il 244
WATH, WIS, FAMINIG & 54 10%FBS [y DMEM
FrFedk, BT 37 °C 5% CO, 5 FRAa h# B i 9w, 2~3 KJ5 A
B U B AR A AR O B — R A — IR R, S A
B REIRE 80%~90% M 5 ZHEA T AAH R . Zead v e X i
AT 2 ML A T R T S e B A A N GR AR A A0 ML 5+ % 4 i
KRBT AE AT, w1 LU A SR A 5 BT RCA P R AE L
AR 52 25 AR BT
1.3 miR-21 mimic & A\ e8] 2 1R 2 8% 20 i

B NBARRERZ AR 1% 10° %24l T 6 fLikrh 355, %
LTI 24 h, 405024 3] 85% 26 47 I, Fi4i JFUE IR, 4 TE
RNase (35 FRMRARSERG I, TEHE Y] o #2 B Juiati) Lipofec-
tamine® 2000 Transfection Reagent 1¢ /] 456 miR-21 mimic %%
ez R R AR A S A 6 fLdkZE T 37 C |
5% CO, BEFRAAREFR, 6 h J5 , B IR, AT i 58 2 35 TR o
[FIH 1% & miR-21 mimic control 5 Y420 K 2= [ M X REZH
1.4 RT-qPCR #&ill] miR-21 mimic HIEELRE

BYv A8 h 5, AR YL T miR-21 mimic Fil miR-21
mimic control (Y4 LA K 25 FIXf AT 4 it , FH Trizol k4R HL4%
H & RNA Jf A7 SO 5%, LA sAS 21 cDNA i, 5k
RT-qPCR J7 4Gl miR-21 BB QR [ LA U6 1IN 2
B BAEAY R AT 3 TR
1.5 MDC %3t k4 40 i 5 156

P gL e Ak 5% 48 h (7S FLAR P ARG, FE R
FRM, BFLIE R PBS Uk 2, FEdE PBS JE NG 2K E N
0.1 mM 9y MDC Zel, 7F 37°C 44 FkE6VE A, 45~60 min J5
BTERIFYRL, 4% 8 W BT 4 T e, 1EH
15 min J7 , B-fL A& & PBS Wt 2 i , 745 PBS, 7 T4 )5 a2 B
K 7S FUAR P A0 i B T OO0 WAEE T LA IR I . BEPLE I
200% HLEFR Y 100 M, XFEA 5 AES RLERUIRTOE
H A AN T, 220 e i 3 NSRS
THAANM B WA 3 R BOT AT 0T
1.6 Western-Blot # Ul 2 i1 B E4H X | 5 LC3 #1 P62

BEYv A8 h 5, AR ERE YL T miR-21 mimic Fil miR-21
mimic control FJ4RMILL K 25 (X HBLE AN, FHShIamie / A4
SR RGN &L SRBUE i B 8 T, B BCA B E
PR G E R E i KR RE ST SDS-PAGE B HL UK
Jr¥e % PVDF B, & A 5% BSA BB T £ 2 he 70



£ 2628 -

DREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol19 NO.14 JULZ2019

S E A 1:1000 i F iy LC3A/B (D3U4C) Rabbit mAb —
HT . 1:1000 F B9 SQSTMI1/P62 Rabbit mAb —¥T, & F 4 Crk
FEMFE I . Y PBST YEME =3, 84X 10min, F-43- 51 AR B
4R HRP AR A FHi0e 1gG — 9T, FIRBFH 2 h,PBST BRI,
Jn ECL #F47 5, % 2 BG4 R, [ B L GAPDH {9 2
HH.
1.7 Western-Blot #;ilZBAa 1 PTEN . PI3K & AKT &R

BrFE YL T miR-21 mimic #1 miR-21 mimic control f{) 4 fify
DL K zs O IR A iR Ak 83 97 48 h ), Ar BICAR =P 2
JL, FRSh P / 20 2408 2 AR BGAT &, SREBUICER 20 H P
L BCA i e sl &0l e 2 & i o W AR A A T
SDS-PAGE ¢ i LUk I % 28 PVDF 5, &4 5%BSA [y 34
IR T EMA 2 he 43310 A=A 1:1500 #BEA9—4$t PTEN
Rabbit mAb,Anti-PI3K p85 (phospho Y607) antibody A Phos-
pho-Akt(Ser473)(D9E) Rabbit mAb, & F 4 C UK E 17 1K
H ,PBST PR =K, &K 10 min, P4 BINFRRELF i HRP 4Rid
BEPite 1eG b, =R H 2 h,PBST Y%, Jin ECL #47 &
0, I 2 A RA, [R]I LL GAPDH fE AN B EH.
1.8 FitEaMAE

Bl oK %A SPSS16.0, H8 Bkl R I SE- Yl AR
ZRFIR , ZHRIR R R 7 225087, I LLBCR A t /s,
P<0.05 FREAGIHE X,

2 R

2.1 miR-21 mimic 7£ \HE B2 1R T8 4% 20 B H A0 3 S 5

K RT-qPCR #:il%% 4% T miR-21 mimic il miR-21 mim-
ic control (¥4 IZH LA K 25 I A xT IR ZH , LA U6 VRN S5
, LAZS LA Mk BREFAE i, % 4 miR-21 mimic Y41 ffd 20
1 miR-21 KP4, 555 Y% miR-21 mimic control [ 4 g 2H i1
25 A R ZH 25 5 2, R et L (P<0.05), Tij i e

miR-21 mimic control AYZEZH 525 40 X B ZH AR [L 22 7 R
BHE.(P>0.05) (& 1), iX—45H & miR-21 mimic YLl H
ORI, 5 AR HL 2 SE IR .

S 15-
‘B
i
% 10
2
z
@ 2
S * *
12
E oA
o o o
3 & S
‘_f oo‘f qt\é“o
9 ‘
Q)é‘ R é‘& (‘.‘g-
.g-“'
&

B | miR-21 mimic B%ESRZE
Fig.l Transfection efficiency of mir-21 mimic

Compared with miR-21 mimic, *P<0.05
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Fig.2 Fluorescence staining of MDC on degenerated nucleus pulposus cells (10% 20)

A: miR-21 mimic; B: miR-21 mimic control; C: Blank control

(The red arrow indicates the presence of autophagosome cells)
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Fig.4 Expression analysis of autophagy related proteins

Compared with miR-21 mimic,* P<0.05
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Fig.5 Effect of miR-21 on PTEN, PI3K and AKT proteins in NP cells

Compared with miR-21 mimic,*P<0.05
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