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[Abstract] Objectives: To study the effect of alteration of miRNomes after sciatic nerve conditioning injury
on the repairment of dorsal column lesion. Methods: Thirty—nine female Wistar rats were divided randomly

into four groups, group A, B, C and D. Group A(n=12) underwent dorsal column lesion on the 10th thoracic
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vertebra at the 7th day after sciatic nerve conditioning injury. Group B(n=12) underwent only dorsal column
lesion. Group C(n=12) underwent only sciatic nerve injury. Group D(n=3) was used as blank control. The
dorsal root ganglias of group A and B were excised for total RNA isolation and western blot at 4 hours, 3
days, 7 days and 14 days after dorsal column lesion. The spinal cord tissues of lesion sited in group A and
B were harvested at 14 days after dorsal column lesion for immunohistochemistry of neurofilament—200 (NF-
200) and hematoxylin—eosin staining. The dorsal root ganglias of group C were harvested at same time points
for total RNA isolation and Western blot. The dorsal root ganglias of group D were harvested for total RNA
the miRNA profiles of dorsal root ganglias in group A
The significantly changed miRNA miR-199a-5p

RT-qPCR was used to detect the expression of miR—-199a-5p in

isolation and Western blot. To study its mechanism,
and B were investigated by Microarray and bioinformatics.
whose target was Dusp4 was screened out.
each group and the expression of Dusp4 mRNA in group A, B and D. Western blot was applied to test the
expression of Dusp4 protein in each group and the expression of p38 protein and p—p38 protein in group A
and D. Immunohistochemistry of NF -200 and hematoxylin —eosin staining were used to investigate the
repairment of dorsal column lesion. Results: Microarry revealed that miR-199a—5p downregulated at each time
point of group A and upregulated at 4h of group B, however the expression of miR-199a—5p in group B did
not alter significantly at 3d, 7d, and 14d after dorsal column lesion compared with that of group D. RT-
qPCR showed that miR-199a—5p downregulated at each time point of group A(P<0.05) and upregulated at 4h
of group B(P<0.05), while the expression of miR-199a-5p at 3d, 7d and 14d of group B and the expression
at each time point of group C showed no statistical difference compared with that of group D. The Dusp4
mRNA expressions of group A and B showed no statistical difference at each time point compared with that
of group D. Statistical difference was noted for Dusp4 protein at each time point of group A with group D(P<
0.05).

then raised to the level of group D at 3d, 7d and 14d. Compared with group D, there was no statistical dif-

Compared with group D, the Dusp4 protein downregulated significantly at 4h of group B(P<0.05) and
ference regarding to the expression of Dusp4 protein at each time point of group C. p38 protein and phos-
phorylated p38 protein level was consistent with the level of miR-199a-5p in group A. At 14 days, com-
pared with group B, the expression level of neurofilament protein increased significantly and the shape of
nerve fiber bundle was more regular in caudal lesion site of group A. Conclusions: The downregulation of
the expression of miR-199a-5p after sciatic nerve conditioning injury can promote the repairment of dorsal
column lesion.
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FI B 2H KB A5 B [ 509 AR A 28 99 B A miRNA
FRTEM AR, FEA S RNA FIH NanoDrop ND-
2100 (Thermo Scientific) & #If4¢ Agilent 2100
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phosphatase 4,Dusp4) 7] DL i i p38 £ H 11
BERR AL TR Rh 2T T, P AFRATI e TEA
5T it — 2L BIE miR-199a~5p MM # & X,
1.5 miR-199a-5p il Dusp4 mRNA & ik & £
il

iz J§ RT —qPCR 4% R % miR -199a -5p #l
Dusp4 mRNA (BT TR, % 1 miScript
Il Reverse Transcription Kit(Qiagen,Germany )i
W45 53 5% A 2 B 40 C 2145 B[R] 25 A D 2K
BT AR A 22 45 o miR—199a—5p 1 U6 HEAT K
JH U6 XF miR-199a-5p ik i #EATHRMEIL . 12 1R
Primer Script RT reagent Kit (TaKaRa,Japan)ii
B 45 20 506 A ZHRT B 2H 4% I I) i b D 2H KRB
R 25 tF Dusp4 mRNA Al GADPH #F47 461 |
i GADPH X} Dusp4 mRNA Fik & 1T hRiEAL
1.6 Dusp4 HEH p38 HIH K p-p38 HIHEKiL&E
i SRl

M. Western blot £ R X} Dusp4 # H .p38
HH M p-p38 R IXE VAT, K A B I C
2 4% I I) i e D 2H 5 AR 287 R AR 23 0l TR A BRI
FHRL SR AR ORI W (RIPA) IS 3 D
il R I AT B D A . AR
Joe HE L R B (SDS ) — 2R P s Tk J B Je Pl Dk 70 15, O
PR R R R AT AE R M8 b BB D) AR AR 5 5
PRI 455, B S N A — Bt (Dusp4 HTik p38 $it
& p-p38 HL M Il B-Actin i K, 1 [ Cell
Signaling Technoligy Inc.),4°CH# & & %, TBST ¥k
3 Uk, SRIGIA —Ht (BR S A ALY B bR ic it
), H 2h 5 BERE, Z 5 ML AL RO (ECL)
K (Santa Cruz) #H R 85 H R EEN . YA D 40
AR IR B RO ARE, THI A 41 A& I 8] SR XS
T D AR 5 B BB AR R I8 &
1.7 BHEM & 2% H-200 (neurofilament—200,
NF-200) %8 2 434k 2 e 8 KKt R 4R 0 #r

e A B ARG R0 JE 14d B B
HHEH AT 4% 2 5 W o v b 1158 5 A I
UL 10pm J5EEEGh ) JE S D) R A HOR BRI S
£k 3 5k Y] R i AT NF-200 %o 4 240 2 G
O, HOMBES ) MoRRIRER 22 s RIE & 5 TN
39%H,0, 2585 T 7K W 5% IEH 11 3 L3 A
W5 T N —HT (NF-200 HLHK 1:200)80pl,4°C 7K 4
W5 I H L PBS W PE ¢ 3minx3 X, i A0 80l
AW R bR g th o BT S 1gGL,37°C 1 it A I H

15min; % fl 50pl S -ABC,37°C {5 i 46 W &
15min ; % i 50wl H7 B 61 09 DAB ¥ W £ 5 3%
IR Z TAEW ; K &AL, iR AR 3 o R
JH Image—pro plus 43 B 8f4 4k B0 A5 R, LU A
L 4 1) NF-200 19 3R O % 2 {8 (integrated
optical density,IOD)#17 A 401 B 45485 R It
P 14d J5 B 8 1 NF-200 ik H0#
1.8 KEFHE HE 0

XF A 41H B A BE R R0 14d BUM 1)
HHEHN T 4% 2 KW EEH W B2 5 A 5
L 10pwm JEEEE ) 22 ) Fr B HOR R HE
TR 2R 3 5K U0 A WEAT HE Ye @, 3 MU oS | vk F
16 18 O AR URIZ M 1min, 2808 7K WP 3min, 757 K
F 7 Smin, ZZ1E K vk 3min; h 8 4 4317 30s,
ZRIBIKIZ M 10min, PHLLIR MY 3min; FPER G &
Fo A OB WG B 1 T 4T O S 0k
EEIE
1.9 Suife#ab

i H1 SPSS 18.0 A Xof Fr 15 4l 247 53 7
THi TR A B bR 1 2% (x5 ) FR . miR-199a—
5p.Dusp4 mRNA Dusp4 & H fil p—p38 & H 1)
A B.CH5 D WY LBER T 25381 (ANOVA)
A1 SNK £ 55 , NF-200 %44 10D {F Y 25 [|] b #5 R
H Student ¢ K555, P<0.05 MAHSIH2EE X,

2 H#HR
2.1 A B RR 2 TR A S A S R 0 R R AR
2 miRNA #3535 4047
EYEE AN RN, S DML, A4S B
2R B A 2295 R AT 681 4> miRNA 78 A [
FR IR ] s K AR ARk A2 A (BT 1) . Herh miR-199a—
Sp A HAARIEEYS D AKX BT
P, 1B A KRECEEE RBGE 4h 5 D HAHLL
ik ETF,3d.7d fil 14d miR—199a—5p 1Y 3 ik &
5 D HALIF I AR (% 1, IEEAUER BT,
AEANE FFE) . X miR-199a—5p 15 454 I 1] A5
FEA T RR AT RE T, K A 41 miR-
199a-5p MK IA T TE 4h 3d . 7d(CT1 ,CT2 ,CT3)##
RHh— M B HKEEFRAZET P miR-199a-
Sp IFEEFE 3d . 7d(T2. T3) B R M —2K (K 2),
RT—qPCR K I 25 5 7, A 4 4% A B[] 25 miR—
199a-5p %Kik 5 D H LKW 2~ (P<0.05),B
AR BB BE G R 5 4h £ik5 D 4tk BT+
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B 1 A4UF B A HRAZ T miRNA k0% 51 3278 25 53 3R 3519 miRNA, PG 375 A5 5] 41531 B i 0] 215 i e R om &
B A RN R B ARG IR I R E I Oy AR IR AR R AR IE AR B UEARRT
B CT1~CT4 278 A 4 B)R R IEAS 4h 3d 7d 14d, T1~T4 £/5 B 44 8)5 R 4h 3d.7d 14d

Figure 1 miRNA profile of dorsal root ganglion in group A and B. The rows show individual miRNAs, while the
columns show individual check points of group A and B. As shown in color gradation, blue denotes downregulation and
yellow denotes upregulation. CT1-CT4, 4h, 3d, 7d and 14d post dorsal column lesion in group A. T1-T4, 4h, 3d, 7d

and 14d post dorsal column lesion in group B

F1 LFHMEMBRG TRASRABEREFTRGHEZ N E K miR-199a-5p FRiAHF R
Table 1 The expression of miR—-199a-5p in each check point

A B2 TR T TAL(A A1) FLAA A T R A i 2 (B 4L
Sciatic nerve conditioning injury group Simple dorsal column lesion group
CT1 CT2 CT3 CT4 T1 T2 T3 T4
A 480 —644 676  -268 10.59 111 110 -162
Fold change
RMAZE k(R 5 4.16 374 3.67 501 9.83 6.59 6.29 573

RMA normalization signal value
T :CT1~CT4 F08 A AUEHR RMGE BT 4h 3d.7d 14d;TI~T4 L5 B AE R BB BIT 4h 3d.7d 14d
Note: CT1-CT4, 4h, 3d, 7d and 14d post dorsal column lesion in group A. T1-T4, 4h, 3d, 7d and 14d post dorsal column lesion in

group B

B 2 A4LF B4l miR-199a-5p (945 4~ B[] 45 3 2 4

Pl i 3RR R IR T, 8RR Rk L AR g6

EE————— Fr R BRI A BT BUE AR R R s CT1~CT4 3278

= = o = A HHEHEIE BB 4h 3d.7d . 14d,T1~T4 £~ B
b A W R R YA B R RGBS 4h 3, 7d 14d

Figure 2 Hierarchical Clustering of miR-199a-5p at

each check points of group A and B. As shown in
| color gradation, blue denotes downregulation and yellow
denotes upregulation. CT1-CT4, 4h, 3d, 7d and 14d
post dorsal column lesion in group A. T1-T4, 4h, 3d,

7d and 14d post dorsal column lesion in group B
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(P<0.05),3d.7d 1 14d miR-199a-5p I ik &
5D ALK EZEL (P>0.05),C 44 B [H 5
miR-199a-5p £ik 5 D 4 LK LW BB (P>
0.05,%2),
2.2 Dusp4 K FRIEZL

RT—qPCR ¥ A 2H J B 2H ¥ A v Dusp4
mRNA [ &K KF-, KB I)] S R 85 D 414
G 2¢ 25 (P>0.05, #£2), t—E 0N H
Western blot £ illl Dusp4 & 11 () k2B 4k, L3 A
4 Duspd H FITEH#E 5 R J5 4 8FH A5 D
ML BHA B BAAAESF 2R (P<0.05,%
2),

5D 4l B 4l Duspd & 1 7EH 885 2
Y5 4h Fik B 3E T (P<0.05,% 2), BHi5 R
Bifi)e 3d.7d . 14d 5 D AL LW B 25 (P>
0.05), C 4045 iF[E] 45 Dusp4 AR ERIEE D 4L
BTG 257 (P>0.05,% 2),
2.3 p38 H M MR p38 AL S HHE S
FEitimie=

FH Western blot Kl A 2H iR My A
BEER L1 p38 (p—p38) B IR (£ 2), &
PHAR AL #3405 miR-199a-5p ¥ #— 3, 165 56
J& FE AU 5 £ A B R AR R (P<0.05) , Hr

B35 3d A1 7d T ISP . miR-199a-5p Fl p—
p38 [ A RE AR A A UL I 3% i i &
J& 14d KA 6 5 2R 8500 0 R v 2 AT
NF-200 32 4 210k 2% e 6, % 30, A 41 PR 2% €2 T
B B Ak, HE AR (K 4a.b) ;2K A image—
pro plus 73 Hr 4R b BT AR S, I 32 NF-200 e
RE UL 0 B LLOIOD {5 % 8 LA 41 10D
(45491.81+3533.93) BB & F B 4l (18593.90=+
2727.36) , H =5 A Gt it 2% & L (P<0.05), HE %
iR A 4 (K de)TEHBEE R 5 14d B4
i b B i B B A AT 4E AR A B 4L (I 4d)IEZS
WAL G R AR HSNA T

3 iTig

HHEI O R B SR TR EH A
PRSI, HAB S — B2 thE 5L 12 2 SR AR R AL 1
28 TR R B AR 0 18 52 A O 58 4ol B R R SR T
Nature Z% &, VE# K A A SE 450 03 i 7d U7#7 K
XU A - i 22 BRI i PR 22 e PR T (R R o AR
BB B, 5, K S50 BT A 5 A
F 3 (activating transcription factor-3,ATF-3) H
4L A 3 -6 (interleukin—6 , IL—6) A 4 SCHKE & 11—
43 (growth—associated protein—43,GAP-43 )55 ffi &

%2 4AKXRERHBEZT H miR-199a—5p Dusp4 mRNA Duspd EH . p38 EE M p-p38 EANHEMNRIEE
Table 2 The relative expression of miR—199a-5p, Dusp4 mRNA, Dusp4 protein, p38 protein and p—p38 protein

in 4 groups

miRt-199-Sp  DupdmiNA pETEL B e

A4L(Group A)

4h 0.21=0.16" 1.03+0.12 3.19+0.15% 0.64+0.11V 0.81+0.21%V

3d 0.16+0.14" 1.10+0.12 5.17+0.35% 0.64+0.12 0.64+0.19%

7d 0.15+0.13% 0.99+0.23 5.27+0.10% 0.67+0.13V 0.60+0.13V

14d 0.37+0.14" 0.97+0.26 2.75+0.21% 0.83+0.12% 0.85+0.17%
B#41 (Group B)

4h 10.59+0.27% 1.02+0.05 0.37+0.22% — —

3d 1.11+0.28 0.99+0.04 0.93+0.19 — —

7d 0.91+0.27 0.94+0.07 0.98+0.22 — —

14d 0.62+0.13 1.02+0.03 0.96+0.22 — —
CZ (Group C)

4h 0.98+0.12 — 1.01£0.21 — —

3d 1.03+0.13 — 0.98+0.33 — —

7d 1.09+0.11 — 1.08+0.15 — —

14d 1.00+0.17 — 0.99+0.14 — —
DZH (Group D) 1.00+0.29 1.00+0.08 1.00+0.13 1.00+0.09 1.00+0.11

D4 D 4 P<0.05
Note: (DCompared with group D, P<0.05
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B3 A 4H miR-199a-5p MBEERAL p38 & H (p-p38) M AMEH—E B4 A 4UM B 41EHEE KM 14d, B

T 0 R S NF-200 S e AL e (4 Fl HE B €2 ( x100) a A 21 BE/R RBIGIJG 14d, 85 R4 10 i NF-200
Fik R EEKR, HA GRE b B A HS RBUGJG 14d, ¥ 85 KB 0 R4 NF-200 %3k Y @i BUN , B4 G5
H oo AEREE RO 14d, 8 585 R0 R HE 3 (07 WA 38 13 B 2f i OB 8 R 2550 d B ERER
KIHIE 14d B HEE KRB 0 R HE Je ] WH 6 A B er 4E g0 SR, AR 2=l

Figure 3 The overall trends of miR-199a-5p and p-p38 in group A is accordant Figure 4 The immunohistochem-
istry of NF-200 and hematoxylin—eosin staining in caudal lesion site of group A and B at 14th day after dorsal column
lesion ( x100)

Staining area was large,

a The expression of NF-200 in caudal lesion site of group A at 14th day after dorsal column lesion.
and the color was deep b The expression of NF-200 in caudal lesion site of group B at 14th
day after dorsal column lesion. Staining area was small, and color was light ¢ Hematoxylin—eosin staining stain of caudal
and the

lesion site of group A at 14th day after dorsal column lesion. The shape of nerve fiber bundle was regular,

number of vacuoles was few d Hematoxylin—eosin staining stain of caudal lesion site of group B at 14th day after dorsal

column lesion. The shape of nerve fiber bundle was tangle, and the number of vacuoles was large
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7d IR T, BHiiE 14d REA Pl T, B 4
miR-199a-5p FikFR7EHHi 5 B 015 4h LLAH
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SRR TR (A E— 2D AT AR ) SR BE
[, FAT A 1 C 2 miR-199a-5p MKk,
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199a-5p HY AT VA W WAk s, Pk, FATIA
A A miR-199a-5p 193 3k A8 Ak /2 Ak B fil 25 43
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JEFE BTG 4h (3K T IE AT AR = A5 0 0 O AL
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