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The Roles of MicroRNAs in CNS Development and
Regeneration of Spinal Cord Injury

Zou Hongjun', Gao Xin', Zhang Jian', Ding Ya', Gong Aihua® Liu Jingbo'*
('Department of Orthopedics, the Third Affiliated Hospital of Suzhou University, Changzhou 213003, China;
School of Medical Science and Laboratory Medicine, Jiangsu University, Zhenjiang 212013, China)

Abstract MicroRNAs (miRNAs) are RNA molecules composed of 20~24 nucleotides which have key
roles in normal CNS development and functions, as well as in diseases. miRNAs express in temporal and spatial
patterns during the development and differentiation of CNS, and play key roles in maintaining biological memory
and clock. Moreover, the abnormal expression of miRNAs may be related to pathological process of spinal cord
injury. Emerging evidences suggest that miRNAs can not only maintain neural stem cell proliferation, but also pro-
mote neuron axon elongation. So, miRNAs can provide new treatment strategies for the spinal cord injury.
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TR 2 G0 B ok, 10 FLA BE 4 e AR 0 B R
Z A L) [ AT R A, (RN IE 22 5 2 R & Rl oAS [ il 48
S IE R B AL . H AT &I miRNAsH K
53 AR 2H 2R Rk, o £920%~40% I miRNAs
ZHAL R T, Yool e NFI/N B b & B,
—EemiRNAsTE K ix 4 G K5 5 PR Rk, Wl miR-9,
miR-124a. miR-124b. miR-135. miR-153. miR-
183 &xmiR-219; 11 3 — %8 I 75 K i vh s B MR aA,
41: miR-9. miR-125a. miR-125b. miR-128. miR-
132, miR-137&miR-139. X¥miRNAsZ 5 ifj#E K
Wi Bz J2 B R B AN A L ) 43 Ak . — 7 T, i 5
JERE N, —LmiRNAsHIRIE B B2t f
PR A0 BRIE TR L DX IR S AR A S TR A T AR
16178, Krichevsky % 7E BT 57 K B & & 1 2 Kk
I, miRNASTE & & WA R B B H A AN R (1) R0k
B (DA ERIE, miR-128; (2)HAERTEIE, W
miR-19b; B)TEMIE 21 KRR IA 2 i, WimiR-9.
miR-125b. miR-131. miR-178; (4)7F I Jif 1 26 1% %
I AR AR S A T RRIR A R L, WimiR-124a
FImiR-266; (5)% 1& & i ¥4 i, #miR-103 fImiR-
128, 53— 51, TEMGZH 2 b AN [A) 2 B 1 4t i A7 36 AN
7] (I miRNAs# i i%: miR-124. miR-1287F il £ J¢
S 35, miR-23. miR-26. miR-297F AL i
SR P 9%, miR-9. miR-1257E3X 9 41 ff vh
By Rk,

BE Ak, miRNASTE it 28 2 45 AN ] I 23 1f 48
TSGR A, i HLAE 4 R 5 88 15 B A
i B ELAEH . HATHIBEIT S 4RSS, miRNAs
RSB ETC. RJZMEA Tt o fg
WM. AR TP S R G T
Dicer$t K J5, miRNAs#EK A 55, 7N BB 58K 4l 1k
WP D, R R RSB IN, l SA A aE  H T
SchrattZ5 3 38, miR-1341] LU FLIMIX. 58 35 il
1(LIM-domain kinase 1, Limk]1), 3] 7E¥#F 5 #2500
PR SO . TR W], miR-1347E 3R A
Herpth3RaA, AR KHE T & A b B A
HEEEHI,
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Liu%%25F 57 T Sanger miRBase 11.0741350F'/miRNAs,
A269FmiRNASTE K B BE o pk R I, 48112 5%
7, 97FmiRNAs/ESCUE ik K& A B, 43 4304
miRNAs# & T} 5 (AmiR-21. miR-1IFImiR-221). 16F
miRNAs# 1A T f£(WImiR-137. miR-18la, miR-219-2-
3pHImiR-7a). 14FmiRNAsFKIALE #1554 hFt v
BiiE1~7 A RB#(AImiR-100. miR-127F1miR-128), %]
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7 I miRNAs(21miR-1FImiR-221)F1 1] L 45 & i &
K P A A FImRNAs(Uannexin A1 flannexin A2%%),
A FLRH P /s A S, Rk TR B miRNASs, WimiR-
181a. miR-127, "] DA &5 45 — 48 {i¢ 58 PEmRNAs(4H
TNF. IL-1B. ICAMI1. sPLA2 fllcPLA2 %), {fi H:
BRI, i 2 55 1 i gk R 400403 1) s o FE
T3 IO/ BSCI 52 2 1) A 71 2 7, SCLE A 5A
miRNAsT}#H(miR-1. miR-133a. miR-133b. miR-223
FmiR-451) 2 5FimiRNAsF#{fK(miR-124a. miR-129-3p.
miR-342, miR-495f1miR-541). BfHLiI%FEMIRNA-223,
miR-124aWF TN G TS, 4591, miRNA-223
FARAEWIE12 W3 dids 3w, IX [R5 5 20 S,
I T AH— 25, miR-124aff R IATENIE1~T dRpSEFEAIE,
IMTARE TC gk RARIE H e 12 hik e R AR,
2.2 miRNAsH 85 5SCIfE B it i

SCLEA w8k AT 1% a, BTG
ARIEYT TP SCHAYT SRS LR E 41 a1
B A BL R AR 28 el g K, i miRNAs MY B2
YERFPPZ T MG, 0] DUEHERR S e SR

7T 40 i 384 5 5 T, miRNASTE 45 351 41 i
W b EEEREHRY. BT CAuEsE,
miR-302-3677% . miR-290-2957% flmiR-17-927% A L)
PEHEPIZE T4 e 395 .  LhmiR-302-3671% 4 1, Suh
RN K, Octd Sox2F1Nanognl LA i #miR-302-
3671% %15 . miR-302-367f8 % it HEG, 1 M) S 4% 1k
AT U 92 41 3 e s R, K miR-302a30 5 A £ fig
40 M f B ARG, 40 sk 22 S ARSI Ab, Octd
Sox2flINanog 1) # ik i T miR-302-367#% 112 55, 1fij
Oct4. Sox2HMINanoga ¥ s A -1 78 4E 4 41 i 3K,
B 45 2 EORAE P, miRNAsIE BE% (LT
A0 I 73 A A PR EE O RE 4, AimiR-126175 JIH B £ 1t
BRI o mRE. BB R,
miR-126 1] L #4 Hox R 58 ik 6 IABY, i Hox & [
TEA RS B A 28 T i A BAT Yo PEAEHIBY. Xu
SECARIRIFSY [RIREIE 52, miR-145BEW (48 2 A8 140 il
I PR b A

KT miRNAs[F# & o 5 i 5L 4R £,
A Y B ARANSZI6 B UE 52, miRNAsAE 4l 5 (8K 7 T F
HHEEEH . SCUS K BRI A B 1k T it 76
FRE— 204 K, AH. 55— J7 1, JRJSUR IR 1R 38 A 21 LA
THFAP K . Sofroniew 5P fi o 5 [ (1) /)N i SCI
RS eh R I, BT I 5T 40 Mo JE KR B SO R,

1) 22 3 [ ZR AR 3G I, 18 52 52 53 1001 5t P (blood-brain
barrier, BBB), &1 [ T #h 5 Ko WET N b1l i
L R A N B P miR-2 1005k, B I i 40 (&
SIBBBIfig i am, LI e e sl 2 2 I gl e A&
WA I 2, T AN el 58 B0 AE B3 40 )5 T
) Jig T i IR v 38 . JE AT A8, Zhang Z5E PR K
SCUSE Y e B, il 58 P Y5 1 A miR - 198 it i 4 44l
S W HBPTEN R R IA K il 5 (1) K . PTENTU B
TUE S fEmiR-19al) i 45 & K159 4 miR-19a41 il
FEFRIE S NS, PTENZR (363459 N, PI3K/
Akt % - pmTORFIpGSK-3 45 [ ik Jli b, Fli 5 fif
K2R, 17t £ ikmiR-19a)5, PTENZE 1815 T I,
mTORIE H s, &5 M K. Obernosterer
LPUB R IE, miR-1387E A4 R G mkak, JRAEfp
SRR AR R i A R .

FESCIFN A v, miRNAs S 3 it 22 i@ 1% 1
FERSEIIL TR Jee®F PR miR-20a7F ST £ 1T H /)
SRIVEREZ S5, 7 BUEBE & A2 20 N, dET s & oo
FET, IR FR R NAE A 5 1 FISCIAR AL, Bl 5, #
miR-20a3 5 773 5 BISCIFRAL, /N BUG iE 3k &,
L ICHE T D . miR-20a: 22 5 1 48 0 /0 AL AH %
1] %% 5% [X] -7 (protein neurogenin-1, NGN-1)[#J3’ UTRs
SES RAFAEHIPY, Bertrand 25050 A5 BERE I 1)/ U453
iR 3 ANGN-1J5miR-20a T [, 75 i fig Al
Ze ek C . miR-20a |7 I 4% 0 A A7 STAT3,
PHEIZIE H 17 S M IE S ] LA AR SCIP,

ZE I, miRNAsAMY 2 5 SCUS R HEL FE, 1 HAE T
S IETE PRE TSN R Tt B A AR, 78
AN RARA S8 H -t 2R AE SEmIRNAsHE IS 15 5 SCI

3 RE

Bt HE D PERETEAER N, miRNAsfE ymRNAs
(P20 TAESCI R A AT M. F AT ik
52, R e R SR B e miRN A s P 2 IA 7T AGERE T4
JEISETE . A LR AR 2 e R . FRATUN,
SCIF) A7 SR Y. 122 75 40 28~ 41 0 18 B8 7 A K A
SR I ZETC . MZETTRI TR G S AR DG &5
PRI ORYERF 2 T DI e . FATAHIE, miRNAs
AT RE2 SCIX — HH F P sfl i OB RO BE ' o
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