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Research Progress of microRNA Involved in Somatic Cells

Reprogramming Induced to Differentiate into Neural Cells

Li Yuanyuan'?, Wang Yuesi'>*
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Abstract Neurodegenerative disease is a common clinical disease. The treatment of these diseases
only stays in the stage of drug therapy and surgery. Since the nerve cell is difficult to regeneration, it is very
important to develop a new source of nerve cells for transplantation in the treatment of these diseases. The studies
have demonstrated that mesenchymal stem cell (MSC), embryonic stem cell (ESC) or induced pluripotent stem
cell (iPSC) could differentiate into neural cells in vitro. Stem cell replacement treatment of neurodegenerative
diseases will have excellent prospects. However, the limit of the low efficiency of nervous differentiation and the
immune rejection has become an obstacle to the clinical application research. Studies have shown that microRNA
(miRNA) has participation in nervous system development and differentiation and so on, and have the ability of
reprogramming neural stem cells and treatment of neurodegenerative diseases. Therefore, this review makes a
brief overview of miRNA involved in somatic cells reprogramming into neural cell’s mechanisms and the roles of
miRNA reprogramming in the clinical application prospects.
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B tE o m) 2 i A 3 H 25 W] e, &R 2R
ATPERIR I NFER A e m AN HAT ETHES. fif
2 RGBT IR R RGP (e R i il
A HE 557 E b R U NS B A A R, EL A
22 RS, IX R 1R BRI E — 191 AR
BN BRI R . SRR R AT M
e N AMRHATT KRB ARREIR T AN e BH E7 0 1) 12k
R RE, IR TR I A0 A AN 2T AR A0 ) Ah A
MBS, VG @A e R AR b o AR, 41
RIBIT IR PRE RGURAZ AT oK T A

LA W5 R W, 18] 78 5T T 40 il (mesenchymal
stem cell, MSC). Mt fifi T 41l Jfl(embryonic stem cell,
ESO)& %5 T £ fE T 41l i (induced pluripotent stem
cell, iPSC) e LRSI 73 A0 Ky 22 Pirph 2 40 i, (R A7 1E
B, e HE R ORI DUKGE 1] 204 R I AR
W20 ), Ty AR AR S BR 4 A R X FIRE I A K 5
il PRI, A R BT IR AT RS AL I A 48 40 i 3R A5 7 %
C& s RATE .

4 41l ff 5 2 2 (somatic cell reprogramming) /&
7 T2 77 A A4 40 I A R 58 1R 45 AF T e
I 5 B A e 1 B2 B 1 — FIRES, I BB S A
BOY N2 e vE T a0 R R . AR R g B S
Z e T a0l — I A PR RN H v, BET
A LA D U T 5% R Oct4(octamer-binding
transcription factor 4). Sox2(SRY-box 2). c-Myc.
KA 9o 5 o £ 4 40 0 4% A0 e 5 2 2 e T 40 i
(PSSO, JT 3 T 4 e 5 4 A2 B AR Fh &1 41 i
(neural stem cell, NSC)& 45 H A 75 44k #f 28 41 i |
SRR A M AN /b 58 e L 4l M IR e 0y, fig B BT B
FERETRAL K I A 20 B A B e oAl ARk
P, BIREHTRE S ] I A R i o) 3
FEASE B A SRR o A A0 R I 52 A 5 1)
S 5, AU HALE IR 3CRE, 1 HNSCH
Gie vl I AT R I A AT IR S
A G R AN S PR 7 Ot 28 2 B4 N 1) 1 40 Jif
Jph A AR BrHET R, FSox2. c-Myc%E
S R 1 L g R AR A R 1) 2 Be T4 s oy By
JSREPE, AR T AT IR IR Ve T i 9E. AL
7, ) FmicroRNA(miRNA) 1] ¥y Bh %% 5% K -FOctd
Sox2. KIf4)l L T B Al H % A2 liPSC, Jf: g
FPERIPSTE FROR . miRNAZE —Fh 2 A 1 AE 4 i
HERLIR, PRI B 220 IR, eI LR R IA 1)

e, ANfedmht i 5, HAT 5 miRNA 3/ AR R
[X (3" untranslated regions, 3'UTR)%E A, I 15 i As 2
PEIF U B R R IR . miIRNAZ 551 2 41 i
AR, IR . TS R E BLREE
KA —EmiRNAR] S 51 & T4 K vz
F A A SR P miRNA 5 2 B2 N () 5 21 45 40 o
TE A2 140 i, FORARE S, 1 240 L e 1Pk 1) B, 3]
T S B R S, DALk HL A I R N, i 55
AILLEIAR TmiRNAZS 5 H 4 fE L L AE s Rge
FIFEH, FR3T T miRNAF 1155 50 28 40 i 43 A0 A0 4
AT I HT S5

1 miRNASEEHKiE

ANZEH S L 68T 41 u(hiPSC) AT LA o 1k i hy 1T
AT Y (R0 M0, A IO L5 380 B[ SR 9% T R 0 25 2
I I 1A 9 A R AT 1R 24 It R R AR 4l B 7
AT BRI . AH B EIG T 40 f ok 356, iPSC
A4S B 0] {5, DRI, A TakahashiZs™ & BLiPSCile st B
A TR BRI AR N 1 5% o
1.1 miRNAZ 5B EIESARMMRERE

2 A 2 AR 0] FH SRR T B0 A i 7 g
e, BN A IR K E W BOsh ] U RE R A,
CL 270 A0 IR ik DR 20 i g B, Aol L SR A4 e MR AT
FOREGE IR R B TEVT LR f AR R
RIMAmMIR-340] 2 5 E g e it f2, RIARA 4 &
B AU T A% A O 2 Rty 26 AR I T
IO, IR B 45 R AR, miIRNATE 4 0
TR AL YR S EE A B 43 )RR AR B A 5 3 1 G A
MR R EEAER.
1.2 miRNAZ 5iPSCE4iE

VFZ R CLERUE S, AR I e S DR -] LU
SRFEARAN 2 22 BEIRAS « miIRNAYE A — il £ 7,
WS 5 M 2 fe Egm AL A2 78 RUEIGT41 i
(R R34k oL B A, miR-2904E ESC /344 A1 & 3811
Perpok AR, 32008 &, WF9T#E A I miRNAs
AR i 55 IR F-e-Mye, 487 BRIk 4 i A1) F Octd
Sox2. KIfAHImiRNA 1) 5448 iliPSC™

W 5¢ s, miRNAT] By B # 5% K - Oct4
Sox2. KIf4R Y1555 Bz JK 4t M 4 A2 i PSC, JF gt &
PEEPSCIE SRR . NI, miRNARE 0% 1 % o 1)
i 4 5 AT M0 PR U, I HL B4R = 5 PSR
WF5T 7R, miRNAfLFEmiR-200. miR-130/301/721 4!
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miR-302 5 % LU 48 44 UF W AT T g P2 ok R PP 0,
AEL 4T R FEE VT P BN 1) S — 50190, miR-3025 &k
75 T g Bt P oS AN TR 5 Octd &l 4, 1 HL 7 24
R I PR Sl R e () A B 4 2R 2= CRb sl

Fi4k, miRNAW 2 5 TESCHE 4 fE it #E. 18
ESCH AR R 215 I miR-302%5miRNA, 5 F) T4k £5
ESCIHIZ BetE. — Lot 70/ N R IE TR = AP IR 1)
BRI, PR sl 20 A miRNA W] L5 5440
WG R TE 5 T 22 BE T4 >,
1.3 miRNAZ5#HZMEMRMNAB L EERKE
iz

— SO miRNATE W ity 48 I FH At 28 48 Mt 1y 14
BE A B A A A S R v ok 4 B, WimiR-
302/367. miR-9/9* MImiR-1245% Jii %, 4 W 57 &
7N, A HmiR-302F10ct4. NR2F2(nuclear receptor
subfamily 2 group F member 2)JE Al P4 Bk 451
ST 40 M 1) 22 BE PR RN T AR 28 A ARl e - B g ]
iF, ANATIHE 50 K B, ) I miR-302/367 7] i £ Sox2
KIf4. c-Myc. SVAOLT—kT:¥ i If 4T 4 41 i o 4
FRES M AH g Y, Ambasudhan®5201 9% &
B, fE—E MIAAE T, B miR-124F0 B AN S I8 7
(Mytll. Brn2) & /E N ¥k 7 4l & Re g4t A
(1) FET 4 0 0 T g A O D RE R IR P 2 4T o X 2
G T I R 2o i i B AT 5 1B 2 4 B SR ALK
A, HERERER S A RS E A 15 1IE w2
ML, FFREB AR WEIT B, A5 NI
CT 4 40 i i R TEmiR-302/367, R0 28 40 i A o
miRNA(miR-124F1miR-9/9%)— 2 fit T 4t F1 15 3 1
CT U 20 A e Sk P 22 A0 L, X R S 1 2 A i L
75 2 PR 2 2 A0 bR R D RH I LA R 245 p 22 41 e
L LA PR Y

H b 22 41 L v v 3R 8 A miR-9/9* FllmiR- 12415
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FNeuroD2 n] £ =84 4% .
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2.1 miRNAX#HZ TR IAEIER S EHE
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ML TR T2 ARG MB R kbR

PR3 BEAR 40 B 28 . A5 SCHRAR IE, miR-1461

Notch 1 7E fi1 £ T 241 i F) 189 58 R0 43 4k v o 3 o 382 1)

1 FHo miR-1465L 3 1k 68 9% (e 3k #h 28 - 40 g (1) 3%
B, %% % 1) miR-146 HE W5 1 IINSC 7344, >4 GFAP(glial
fibrillary acidic protein) =40 il i) 15 73 2, fE it i
0 W 1) A3

15 N5 T 2 R8T 40 Mo 17 #h 28 1 40 B 43 4k
R, miRNAYE A — /MR 21 1 1
o W50 RR, ANMPSCA b A 14l g il FE v,
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YA AL R, miRNAR] 7E 2% i) 127 i 0k DL &
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B %5 53 DA 1 Ascl 1 FIMyt 1TRE % 4 o i AL 0 A
2020 W 1) SRR, R AR B A miR-9 M miR-124 1) 2
b5, HR GRS 0 7 s DR 2 R o 20 A0 i A G R
I FCUE W, A8 G B2 B 1o 22 0 i ) 3 2, miR-9
FImiR-12452 #e s IR 2 2030,

B b LAAE . miR-9/9% ., miR-124F1%% % K+
BCLIIB. DLXI1. DLX2. Mytll—t i & 4 £ A\ 1
FICET o 20 W A B R g BB . FRIE TR, £
TR IE 45 6 X 2 £ 1 (33 B8 A1 20 1T miR-124
PP AT e K D Re PRI ph 2 Al B . A TR
W, miR-302/367 5 miR-9/124 (1) By [R5 i ] 5 4 P2 B
YA U5 T o R 0 I, B miR-302/367 (1) 4
IR AN B H 2 R S T A4 A0 2 ol 28 4
2.3 miRNAX #2425 RBRERRIEIER S EH
e

WEFE R, VF 2 miRNA 2 5 i 5 40 i 1 4= 1
i, ARG I T 4 P P A R /D S8 e SR Al i P A o 5
5 UF B, miR-125bRE S U 17 A2 20 Jis o 40 o 75 28 A2
I T 20 NS5, 7D I A i, B Dicer i 1%
T 3UE ST 1 /D I AN B IR oAk, X el 2D S e
JTAN IS 2 miR-2191%) 547 FRIEFH/MEH, [FII), miR-
219 A1 miR-3381l L #IHIPDGFRa. Sox6. FoxJ3.
ZFP238 M Hes5 A A 1t 7 5 JI 5t 40 Ja 1) 3 AL P4 i 5T
PR, fEmiR-17-92 5 A 1 imiR-19b ¢ i 1 o i
Akt 5 12 2k 2D 58 Jie T AH 40 Mo 1 4 48, 17 HomiR-76g
i T8 3k U 1 28 G 23 Ak D [ PAXG6 I Neuro D41
B RN D SR AN B P A B BT AR W,
miRNAAE S — g 1 e 55 R 77 2> 58 e 5 41 1)
ST AR #2522 48 (1) A B B B OBV E o
FEHAE/N B I BmiR-17-92, 850 7 /b 58 i J5 40 it
TEARP AL H b o 45 KR, miRNAE AR 6 8
SR TT A B 2 OC I EA YT, miR-17-92 15 B
SEAEIXAN L (1) OGRS

2 TR AN B A L RS HR K A 2 R G T
Rerh s 7 B A, BRI AN KR T
My A2 B IR G S A R R I i g T Y R
oo 7KK B R T, miR-297F 2 I 41 f
LR AR g b ARk TR B, HLE A s TR R
HH, miR-29a 7t A 2R K 5T 4 i v A gt v Bk (1P,
ST TS T A0 B A o 48 2R G 9 0 T A B A% R A
AN FETEIER Ay, TR N A 40 M i o3 4k ph 4
A xS T B IR e AR . R, Ghasemi-
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acid)(ZH 45 1 25 AL A ) 7)) 3 2 A2 AR BRI 22
TR IS 40 i 1755 A 42 40 R RAE V89T AN R e
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