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Effect of miR-195 on microglia autophagy after spinal nerve ligation in rats/YAN Tingfei, SUN
Jingchuan, SUN Chenxi, et al//Chinese Journal of Spine and Spinal Cord, 2017, 27(11): 1030-1036

[Abstract] Objectives: To explore the effect of microRNA-195(miR-95) on microglia autophagy after spinal
nerve ligation and its regulatory mechanism in rats. Methods: Thirty—two adult male SD rats were randomly
divided into the spinal nerve ligation model group(SNL group) and the sham operation group(S group), with 16
rats in each group. In SNL group, L5 nerve was ligatured in each rat to prepare spinal nerve ligation model.
At each time point of 1d, 3d, 5d, 10d after modeling, 4 rats in each group were executed. Microglia in
spinal cord dorsal horn was separated by Percoll gradients centrifugation, real-time PCR was used to detect
miR—-195 expression. 12 adult male SD rats were sacrificed, microglia in spinal dorsal horn of lumbar en-

largements was isolated and divided into two groups, one group with liposome transfection of miR-195 mimics
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and the other group with transfection of reagent. In the two groups, the expression of autophagic membrane
marker protein light chain 3(LC3) was detected. Then microglial cells were divided into three groups, each
group contained wild type and mutant autophagy related gene 14 (ATG14) 3’ untranslation region (3'UTR)
reporter plasmid. HEK293 were transfected by pRL-TK plasmid miR-195 mimics and controls and cultured
for 48h. The direct effect of miR—195 target was observed under fluorescent microscope, and the expression of
ATGI14 protein was detected in three groups. 24 healthy SD rats were sacrificed, microglia in spinal dorsal
horn of lumbar enlargements was isolated and divided into three groups, which were transfected with miR-195
mimics, inhibitor and transfection reagent respectively, then cultured for 48h. The expression of ATG14 protein
was detected by Western blot in the three groups. Microglial cells were divided into three groups, which were
transfected with pEGFP-LC3, pEGFP-LC+miR-195 mimics and pEGFP-LC+miR-195 mimics +pCMV-ATG14,
then cultured for 48h. The dot staining of autophagy was observed under fluorescence microscope. Results:
The miR-195 expression in microglia of spinal cord dorsal horn increased obviously in the spinal nerve
ligation model when compared with S group at the same time, there was significant difference between the
two groups (P<0.05). After transfection with miR—195 analog, the expression level of LC-3 (0.61+0.07) was
significantly lower than that in the control group(1.21£0.08). The fluorescence intensity of wild-type ATG14 3’
UTR plasmid HEK293 cells was significantly lower than that in the control group (0.65+0.04 vs 1.01+0.01),
and there was no significant change between the mutant and the control group(0.99+0.03 vs 1.01+0.02). The
transfection of miR—195 simulant reduced autophagy level in normal microglia. Luciferase experiments showed
ATG14 was the direct target of miR-195,

simulant, and rised after transfection of inhibition of miR-19. Conclusions: The miR-195 is highly expressed

the expression of ATG14 declined after transfection of miR-195

and inhibited autophagy in microglia of spinal cord dorsal horn in the spinal nerve ligation model.
[Key words] MicroRNA-195; Microglia; Autophagy associated gene 14; Autophagy; Nerve operation; Rat
[Author’s address] Department of Orthopeadics, Changzheng Hospital, Second Military Medical University,

Shanghai, 200003, China

/0N S 5% 40 2 43 A 1 28 7R G Y A L I
MRS O, B RS RAE R 322 /NI
JOT 20 53 0, T A BRI R R A A 2R TR B
LR b K 4555 F AR AN, 78 Al B b 8 R
RN A R R LR i I A LR LS (L
B SEFLAE 2 PSRRI R R B Y
REEUBS RS AN g IRE f b S T AR F AR
ARSI 5E SR, SO A% 2 (miRNAs ) 76 X
P2 R G Iz RIKTFON R S 28 G s T A 22
PIR  TEZR T R, 2o w0 S 58 1 O A R
TP, 75K B fi 2 45 FLAC R AR B 5 £
miR-195 (933K & Th i, SR 1M 7E 1% B miR -
195 MR HLHI A WAHGE . W2t 2B 95 8 2F ik
FATHIM miR-195 W 7EHE 23 H WA G 14
(ATG14) , H I miR-195 Al fE 25 T /NI R
AR F WA AESE B AR R /N T 4
M A miR—-195 X [ WK - 14 5% i 5 4E FHHLER , LA
TR i) BH i 28 25 FLAR S5 RS2 B TP 5 248 1
S FHL

1 #RF7E
L1 525 s ) Ainstn)

MAEHEYE SD KRB T ER =B (R,
AEWE 3~4 A RHE 260+10g, MG S S B SE
PR R, 7ETE R 24°C B 3B IR B v il 3%
A B ok, B2 HEK 293 40 A
B 5 2 B 2 e B il 12 2 0F 5 BT ik Al 1 2 400 g o
> ;DMEM .RPMI-1640 14 H € [ Hyclone 2\ # ;
pEGFP-LC3 i kil H CST A ] ,pCMV-ATG14
R R AR A W) TR (1) JR 0 A B W A A
ALY A ; BE Mm% A £ E Gibeo 2
7] ; Lipofectamine™ 2000 ,High Capacity cDNA i
M Sl A & M TagMan miRNA A 38 551 &5 0 H
% [ Life Technologies 2 Fl 3 W%¢ Y 2 il A5 I 3L
& [ 5 E Qiagen 2 Al ;miRNeasy 28 /7 12
£ [ 2 [# Promega 2> 7] ;miR—195 #4847 41 il
Py K B BRI 3 1 BN W) AR ST i f
M BRI B 32 E Cell Signaling Technology
A, ECL AR AOGEUR & B ) MIERS B 24



1032 P E AR R 2017 AR5 27 BEE 11

Chinese Journal of Spine and Spinal Cord ,2017,Vol.27 ,No.11

BFH A BR 2N 7 5 Percoll 4i A 43 25 W W A Jb 50 &R 3
ERECARATE; 40MIER Y H BD Biosciences
NN
1.2 YRR A

BEMLGEE 32 S AR I PE SD KR, 4 Rl LR
FREEIT AT A L5 FLBTALZ (SNL 4) A F R
H(SA), Sh¥sh 75 Fk (2.5%) KRG, REEE
T BB ZE M L6, 43S LS Bow s
4-0 M 224 BRSSPI AR PR & 1 i vy, 28 B
Ho, RJG#EZE3d PLRERHFER ., BTFEARAS T
HFH AT T AR A BRARAS T 22 25 4L
1.3 /0N B S5 40 i ) 43 B

A S 1d.3d.5d.10d,SNL 415 S 41 ¥ ki fl
PR 4 HOR BRALFE 43 531 3 5 R I KA 25
BERE A 43 S TE 4ml T8 A Hanks' ¥ P B #E
70wm F) 20 i 0 09 5t 0 )5 7R 400g 250 Tmin, 54 5%
EVEARAT AN MR 1) 15ml B O R A 2 18
JIA 3ml 75% 11 Percoll .3ml 50% I¥) Percoll ,3ml
5%M Percoll J 2ml PBS 2% 12 ¥ 41 g 2 m A 43
BIW,10°C 414 F 1000g B 0> 20min, 7E 50% Al
T5% 53 F- A0 19 20 BE B Sy /NS o 240 e WACAR e T
A PBS WEUE, VA 1% BSA i PBS H &, R
M ER B A%, IS 1% BSA
(1) PBS K 45 A A f U5 /0N J5 S5 200 it 3 %% 25 4
1.4 miR-195 FKik7KF- Al

A i I L3 6 TR 2L 45 HSF i) %) /0N g T 40
B, 43918 ] miRNeasy 2K R85 £ 1 IR £ 7
B U6 I 4R B4 418 RNA, R A High Capacity
cDNA ¥ 6 5l ) & o A7 36 5% S e g,
TagMan miRNA 5 Il 5551 & 2 17 5 B A 306 4 o)
PCR (qRT-PCR) K1l , U6 112 1y 4 4L AL S i N 2,
LA miR-195 5 U6 1 LA AE i i miR-195
HOREROE 37y o
1.5 miR-195 B4 XF LC3 F3k 5 70 A 152

B12 Bt S5 A MR SD K BRI 40 i B
S R A A7, 4 v BE S O ok T Percoll A4 B 25 .00
P BN AN, R T A 10% 6 4 13 1
RPMI-1640 537 3, 45500 2 2T 12 4L
AL SR A R, BOXT IR miR-195 41, & T
37°C .CO, IR EUR 5% . AR RN 5 1 400 Ja 8% 5%
FEH R IR %, R Lipofectamine™ 2000 7= i i3
W 25K, # miR-195 BLAU Y54 94 & miR-195 4

INE S5 A v, R R AN A B G R0 A A B
YR AUy A8h 5 R Western blot B4 /N i
JoT 240 B ) AR B AR I B 1T LC3 R K T, SRS
FHAZ 3K G52 1 A5 1 /N I 4 Ak YAk 42
F 2@ miEAEmhERETR, RA
Lipofectamine™ 2000 5% 4t pEGFP-LC3 i ki il
miR-195 &Y, S0 FE % pEGFP-LC3 FkLfE
JIBA XS R, 55 9% 48h J5 (i FH e G (8] B S
£ 1LC3 W43
1.6  LC3 & 3Rk & 1R

WAk 1.5 o miR—-195 41 5 %5 08 26 /)N Ji S 40
i, Pk B-actin i 24T Western blot £ ] .
PBS ¥k %% S5 A 4 B 24 A W T UK e e 2 i
30min ., 15000r/min 5.0 24474 15min J5 Y i
W, HC30p] EIRAEA A 4xSDS-PAGE |
FEGZ W W Smin, [ HEE 120g/L. SDS-PAGE
EHL VK, S5 RS B LR L RS 2 PVDF
JEE, DA% 50g/L JBERE W43 19 PBST £ P41 3h, AR 453
T EFRICET T LC3 X WA & 1 PVDF B 4351 %
BRI LC3 Z Sk (1:1000),37°CHEH
2h,PBST 75 ¥k 3 ¥k, JA HRP #5ic 4 1 240 %
IeG (1:4000),37°CH#7 1h,PBST 3% ¥t 3 ¥k ,ECL
b2 ik A R IR B DL /R 2kl
1.7 miR-195 $FL K 55 iF

O WK A B AR R T 58 A8 AL ATG14 3'UTR
(4R & R pRL-TK k. .miR-195 #4414
Ko Hoxk B 5% e A HEK293 41 it v, 48h Ji5 4% 8 L
PG ER WAL I ) & UL TR, e Z
T tie B AN 43 A D 2 e R g 25 O 2 il 1)
WP DL HURE0 E 5 8 GR B L 3R
IR AL R X DA
1.8 miR-195 # Y 5 3 i # % /N e ot 4 el
ATG14 5 F1 3RIK 1 51

B 24 H{d R AR SD K BUA B TS B K3
£, WEEE I LA Percoll 5 & B 0 v 43 15 /N g ot 4l
fitl, BT RPMI-1640 5 &35 53L& H . BUER
SRR T 12 FLA MBS IR AR R SR AP R 3
A, B3R 5 SR Lipofectamine™ 2000 4351 %
B¢ miR-195 B .miR—195 #1 ¥ 5 A fin A #4
YR B XT HE 40 % 35 40 bR R 3R
48h, K M BT ATG14 £ va B B4k (1:1000) i
1T Western blot K0, SZEH A 3 1K,
1.9 ik ATG14 %t miR-195 [ W 45 F i1



Chinese Journal of Spine and Spinal Cord ,2017,Vol.27 ,No.11 1033

o[ A A A2 R 2017 4RSS 27 445 11 1)
AL
B 1.8 H 43 B B 434 B R /0N e i 4 e
W, e 3 ARG SRS, o3 e e pJLGH’ LC3.

pEGFP-LC3+miR-195 #{ U% .PEGFP-LC3+miR-
195 I 4 +pCMV —ATG 14, 5 L K5 3% 48h, fii ]
2ug/ml DAPI % {7 10min, 26618 B W G5 W22
20,5 I3 A I R AR ER
110 GEil2#oHr

JIT A B e 4% SPSS 19.0 A4 17 43 T,
KR ] as oK, PIREA B HOBCR ¢ 4G
5, P<0.05 B 255 A guitrm X

2 R

21 HHEE MA/AME A miR-195 By # k1 Ol
WS 1d.3d.5d . 10d B} S 241 miR-195 )5

IRIKOV TG b 2 PR 2% 5, 45 B[] A SNIL 2 miR-195

3B K TRIELS S 41, ZRA%IT%E

SL(P<0.01,3 1), RUIE M85 FL 2 B/ e it

i g miR-195 FRak BRI IR 2

sty
K-8
copdr TR

L1

i

(19

2.2 miR-195 X /INie 57 248 it [ e i) a0 15 4

FE 3G Y miR-195 BLAUH) ) /N i Joe 240 i v, B
Wi AR bR ic 8 1 LC3-/LC3- 1 A He ] (0.61+
0.07) %%+ HR 20 (1.21+0.08 ) I & 1 FE A (& 1a, P<
0.05) , Ut BHV/IN S I 40 B 1 s /K 732 S0 A2 7
DGR B WSS B miR-195 B 5
EGFP-LC3 R4 i1 21 (0 5 e BE i B [ W A4 5 i
A s, i — A UE B miR—-195 X /)N i 5 41 i A
W 4 AR T (& 1b 1e) .

F1 EEEFAERE S H/DRRHEE$ miR-195

FKikKE (n=4 ,x:s)
Table 1 The expression of miR-195 in two groups

X R 2H SR UEAEE
S group SNL group

1d 0.99+0.02 4.03+0.13"

2d 0.98+0.03 4.14+0.12%

3d 0.99+0.02 4.48+0.15"

4d 0.98+0.04 4.92+0.18"

(D5 [ B i) 52 % 58 241 [] P i) 52

Note: (DCompared with S group at the same time, P<0.05

{IL# P<0.05

(D

B 1 miR-195Z 595/ BIAI M F % a Western blot
i I 5% ¢ miR-195 &40 5 LC3-1 . LC3-1T 19Kk b
PEPCTI WoR , N BTAIM T LC3 RAEAFE SR ¢ &
T miR-195 LW )5 ,LC3 11 R 4 52 2| M #i [DAPL (i 4 )
BRI/ NBE 40 I %, EGFP(ZL ) bR i LC3)

Figure 1 miR -195 participating in regulation of
microglial cell autophagy a The ratio of LC3-II/LC3-1 by
miR -195

transfected b Immunofluorescence experiments showed that

Western Blot test after stimulation ~ was
LC3 aggregated into spots in microglia ¢ After giving
miR-195 stimulation, observation the distribution of LC3

in microglial cell by Fluorescence Inversion Microscope

System. DAPI(blue) marking the nucleus of microglial, EGFP(red) marking LC3
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Figure 2 miR-195 restrain the expression of ATG 14 protein a position of miR-195 in ATG14 3'-UTR b 48h after

transfection to microglial cell with miR-195 simulation or repressor,

Western blot test

analysing the expression of ATGI14 protein by
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B3 %Y pEGFP-LC3 .miR-195 BIAUW sl pCMV-ATG14 /NI T 28 i 48h J5 7G5 & W i 5 W4 EGFP-LC3 1431 a~
¢ {64 pEGFP-LC3 T WA W AETE 3 2 4T BE o d~F [l 56 4 pEGFP-LC3 5 miR-195 TR%M//J, éIE'EII T
g~i Y+ pEGFP-LC3 5 miR-195 B i [ B, 4% Y pCMV-ATG 14 i3 335 ATG14, 21 (4 BE &5 1) 8t 1B 2 [DAPL(#E () b5
/N B 40 i A%  EGFP (£1 5 ) frid LC3]

Figure 3 48h after transfected with pEGFP-LC3 .miR-195 simulation and pCMV-ATG14,0bserving the expression and

distribution of EGFP-LC3 in microglial cell by Fluorescence Inversion Microscope System a—c Only transfection of
pEGFP-LC3 showed that the cells were more red in memory d—f At the same time, the transfection of pEGFP-LC3 and
miR-195 mimics showed a marked decrease in red spots g—i While pEGFP-LC3 was transfected with miR-195 analog,
the number of red spots was increased by transfection of pCMV-Atgl4 over ATG14. DAPI (blue) labeled microglia
nucleus, EGFP (red) labeled LC3
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