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Abstract Reprogramming, differentiation and trans-differentiation hold great potential in regenerative

medicine. In these cell fate transitions, miRNAs or miRNA clusters play vital roles by targeting related mRNAs to

direct the post-transcriptional regulation. Herein, this review outlines the latest breakthoughs in following topics:

miRNA profiling and cell lineage determining, miRNAs in regulating the pluripotency of embryonic stem cells,

miRNAs in regulating reprogramming, differentiation and trans-differentiation. In addition, we highlight the dra-

matic progresses of miR-302-367 cluster in cell fate regulation, based on our studies of reprogramming and trans-

differentiation to neural progenitor stem cells using this cluster.
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b, AR E A BN R AImIRNA 8424, C A AR
fJmiRNA 1 5894%(20124F-8 /I miRBase 195 A).
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Fig.1 miRNA profiling in mES cells, MEFs, and NPCs by small RNA sequencing
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291a-3p. miR-291b-3p. miR-294. miR-295%5miR-290
K% 4 miRNAFImIR-302b. miR-302c. miR-
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miR-29b
miR-302-367
miR-290-295
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- miR-106-363
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—  miR-200c miR-124
o7 miR-429
et-
|| miR21 miR-34
—| miR-29a miR-199

BRI R LR N WAL KO, R R R M (N EAE AL, P R
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Arrows indicate facilitating expression levels of downstreams, dashed
line indicates indirect target, flat-ended arrows indicate inhibition of
downstreams.

E2 fRRe T4IRFNESRAZ FP AR CAE R B T FImiRNARYEIE M 4%
Fig.2 Regulatory circuitry of transcription factors and

miRNAs in ES cells and reprogramming
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MImiR-106-3637% 1) 1k, FRATTHNH At B 5 3k W],
X EEmiRNAXS T 5 g F2 AT JF i 5 (0 2 R IR,
c-Myc s i filller-71) 2R 35, 1fii let-75%F e-Myc Al A7 41 i
A B0 Gy AN N A4 41 i 50 4 R AH % (1) 3 5%
PRl - LIN-2 8PV fet- 71 i 47 A1 A2 AH E 41 rrg e

p33Z 5 TA M. AU, R AR e AR
FA R, FAES S T 4 miRNAR 3
R, T E R RmiR-340 Kk, 5 S
Ko 8L HT49MESCs. iPSCsZ [miRNAE, 0]
DK 2 e 40 I DX 23 A PR ARICRAS, T PR 2 40 A i)
Bt vl 2 ) 2 phpS3 4

TR BG40 M 1) 22 Be kR 42 v, e R e S IR
FHImiRNATE R T B AH R . AR OB IR 45

3 miRNASERE. ok, #olk

T miRNA S B R . 40 M0 i) 2 Re ki
I EEIKR, B4 FIF AR ZmiRNA S FH i F2E 1)
WA, A A% B T miRNASE AR 25 5455 1) 3 5
o

Blelloch/M & ILESCCHI S HImiRNA, miR-290
AT LR RE /N B A 4 0 o 4 R 5 R 201015, IF H AT LA
4 bt B AT U8 PE )5S Rl e-Myc®e - B T miRNA ]
RN &, NATTIR G 25 75 22 FmiRNA W] LUk —
AR R BT R S R T

AT miRNA L 5 4 F2 11 ¢ R AT T 052
T 56, W FA G 40 i 5 £ 4 R 40 i /E miRNA
FARVE ) 22 7, e FE T4 AR SR IA B miRNA
25201, 1E iX20PmiRNAH, TmiR-2907#%. miR-
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miR-302s

Cancer cells/ hHFCs 2

iPSCs

miR-302s/200¢/369s

&

mASCs/MEFs
hASCs/HDFs

=~ miR-302-367

/

Vc¢/Oct4/Jhdm1b

o~ QLR
N 5C,
MEFs/HFs Angioblasts

/Urine derived cells

hHFCs: A k&R BHENMI; mASCs/hASCs: /Nl ANRTIE AN, MEFs: /N BURIG GET4E 4N i, HDFs: Ak AT 4E 40 A, HFs: A 2F 4 4m g
Urine derived cells: MR 23 25 1940 T; iPSCs: 155 2 RE 141 Jft; NPCs: #IZERT /441 I; Angioblasts: B0 41 iT; OSKM TFs: 14440 i i
GiFEIF R T 10 NBRBEA I Sk BIEA R BimiR-302s 7 2 F2 4 FESAH ™7, 20 B AR I miRNAsKE /IS BRI PR 240 [ 76 40 12 4
iPSAIAIT™; 3: miR-302-3674% 15 4% EARELAA AP 4: miR-302-367f% (2 (440 Ho 4 P B HLHI2 47579 52 miR-302-36 7RI Jk ¥ 43 B3 41 M 1Y)
PR R L EE A6 6: miR-302-36 7 AR AL A4 a2 434k Dby Fic 2 40 Ja U

hHFCs: human hair follicle cells; mASCs/hASCs: mouse/human adipose stromal cells; MEFs: mouse embryonic fibroblasts; HDFs: human dermal
fibroblasts; HFs: human fibroblasts; iPSCs: induced pluripotent stem cells; NPCs: neural progenitor cells; OSKM TFs: transcription factors used in

el 2: mature

somatic cell reprogramming. 1: miR-302s reprogram human skin cancer cells and hair follicle cells into a pluripotent ES-cell-like stats
miRNAs reprogram mouse and human cells to iPS cells””; 3: miR-302-367 reprograms mouse and human somatic cells to pluripotency without tran-
scription factors™®!; 4: miR-302-367 cluster, which is regulated by vitamin ¢, Oct4, and Jhdm1bP***>7] promotes somatic cell reprogramming; 5: miR-
302-367 cluster promotes trans-differentiation of UCs to NPCs!"”); 6: miR-302-367 cluster promotes trans-differentiation of HFs to angioblasts*.

&3 miR-302-367F2 5 EHIZ. EHL

Fig.3 miR-302-367 cluster regulates reprogramming and trans-differentiation

&% Bl c-Mycl i 1), BHLIEIX2 P miRNARIA 2l it
W p8SaMICDCA2IM I (i 15p533K I8 N il ATHRk
TEmiR-29b ) 7 4 Sox2 1) F ¥iF, i ik # il Dnmt3a.
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P A S0 = S B Y¢miR-200c. miR-302s.
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