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The effect of microRNAs on the regulatory network of pluripotency
in embryonic stem cells
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Abstract: Embryonic stem cells (ESCs) are pluripotent stem cells characterized by their ability to self-renew and their
pluripotency to differentiate into all cell types. MicroRNA (miRNA) is a small non-coding RNA molecule which can regu-
late transcriptional and post-transcriptional gene expression, and may also play significant roles in regulating proliferation
and differentiation of ESCs. The maintenance of pluripotency in ESCs may involve a regulatory network of many factors
and pathways regulated by miRNA, which includes ESCs transcription factors, cell cycle regulation, epigenetic modifica-
tions as well as intracelluar signal transduction. This review mainly elaborates the biogenesis of miRNA, the miRNA fami-

lies regulating the pluripotency of ESCs, and the effect of miRNA on the regulatory network of pluripotency in ESCs.
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miRNA miRNA
hsa-miR-302 miR-302b 4 aagugcu® hsa-miR-17 miR-17-5p 13 aaagugc*
miR-302b* 4 cuuuaac® miR-18a 13 aaggugc
miR-302¢ 4 uuaacau® miR-19a 13 gugcaaa™
miR-302¢* 4 aagugcu® miR-20a 13 aaagugc®
miR-302a 4 aagugcu® miR-19b-1 13 gugcaaa™
miR-302a* 4 cuuaaac® miR-92a-1 13 auugcac.
miR-302d 4 aagugcu® miR-106a X aaagugc*
miR-367 4 auugcac- miR-18b X aaggugc
miR-20b X aaagugc®
hsa-miR-371-373 miR-371 19 cucaaac® miR-19b-2 X gugcaaa™
miR-372 19 aagugcu® miR-92a-2 X auugcac.
miR-373%* 19 cucuaaa® miR-363 X auugcacl
miR-373 19 aagugcu® miR-106b 7 aaagugc®
miR-93 7 aaagugc®
hsa-miR-520 miR-512-5p 19 acucagc® miR-25 7 auugcac-
miR-498 19 uucaagce®
miR-515-3p 19 agugccu® mmu-miR-302 miR-302b 3 aagugcu®
miR-519e* 19 ucuccaa® miR-302b* 3 cuuuaac®
miR-520f 19 agugcuu® miR-302¢c 3 agugcuu®
miR-519¢ 19 ucuagag® miR-302c* 3 cuuuaac®
miR-520a-3p 19 aagugcu® miR-302a 3 aagugcu®
miR-526b 19 ucuugag® miR-302a* 3 cuuaaac®
miR-519b 19 ucuagag® miR-302d 3 cuuuaac®
miR-525 19 uccagag® miR-367 3 auugcacl
miR-523 19 aacgege”
miR-518f 19 aaagcge” mmu-miR-290 miR-290-3p 7 aagugcc®
miR-518f* 19 ucuagag® miR-290-5p 7 cucaaac®
miR-520b 19 aagugcu® miR-291a-3p 7 aagugcu®
miR-518b 19 aaagcget miR-291b-3p 7 aagugca*
miR-526a 19 ucuagag® miR-292-3p 7 aagugcet
miR-520c¢ 19 ucuagag® miR-293-5p 7 cucaaac®
miR-524-3p 19 aaggcge” miR-294-3p 7 aagugcu®
miR-517a 19 ucgugeca~ miR-295-3p 7 aagugcu®
miR-519d 19 aaagugc®
miR-521 19 acgcacu® mmu-miR-17 miR-17-5p 14 aaagugc*
miR-520d 19 uacaaag” miR-18a 14 aaggugc
miR-517b 19 cgugcau™ miR-19a 14 gugcaaa™
miR-520g 19 caaagug® miR-20a 14 aaagugc®
miR-518e 19 aagcgeut miR-19b-1 14 gugcaaa™
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miRNA miRNA
miR-518a 19 ugcaaag” miR-92a-1 14 auugcacl
miR-517¢ 19 ucgugea™ miR-106a X aaagugc®
miR-527 19 ugcaaag” miR-18b X aaggugc
miR-516a-5p 19 ucucgag® miR-20b X aaagugc*
miR-19b-2 X gugcaaa™
hsa-miR-200 miR-200a 1 aucuuac miR-92a-2 X auugcac
miR-200b 1 aucuuac™ miR-363 X auugcac™
miR-429 1 aauacug miR-106b 5 aaagugc*
miR-200c 12 gucuuac miR-93 5 aaagugc®
miR-141 12 aucuucc ™ miR-25 5 auugcac-
(Oct4 Sox2 Nanog) ESCC miRNA Let-7 miRNA
ESCs B3 hESCs mESCs
B3 1 , Oct4 Sox2  Nanog ESCC miR-302
31 miRNA ESCs miR-290 =5 ESCs
, ESCs miRNA
ESCs ESCs 3
[36) Oct4 Sox2 Nanog ESCs (1)NR2F2 Oct4 miR-302
’ ;(2) c-Myc  E2F1  miR-17~92 ;
o, (3) Lin28 Let-7 miRNA 1361
M ESCs .2
ESCs B ()NR2F2  Oct4 miR-302
Ivanova % Oct4 Sox2 Nanog Esrrb Tbx3 hESCs , Oct4
Tcll  ESCs ; miR-302 , miR-302
Chen ™ mESCs 13 Oct4 NR2F2 , Oct4
Oct4 Sox2 Nanog KlIf4 c-Myc n-Myc  Stat3 , hESCs ,NR2F2
Smadl Zfx Esrrb Tefep2ll  E2f1 Ctcf; , Oct4 , hESCs 27
Orkin 14 mESCs 9 , Oct4 miR-302
Oct4 Sox2 Nanog KIf4 c¢-Myc Daxl Rexl NR2F2 , ,
Nacl Zfp281 , ESCs ESCs
, ESCs (2)c-Myc E2F1  miR-17~92
Sall4 Zfx Ronin Prdm14 c-Myc n-Myc miR-17~92 B8 miR-290
foxpl Foxol Zic3 Wdr5 Cdx2 Cbx7 Chd7 B miR-200 E2F1
(43-53]] ESCs , B2 ESCs miR-15
ESCs Marson B4 miR-21 miR-29a miR-143 Let 7 miRNA
ESCs miRNA 291 ESCs
Oct4 Sox2 Nanog Tcf3 , miRNA c-Myc E2F1  miR-17~92
ESCs
, ESCs

miRNA



10 : MicroRNA 1157
Let-7 miRNAZ ji%
miR-296
. miR-134
miR-302% )ik miR-470
miR-290%7 % miR-145
 LHehER% | - ! B bt R T | i | SR
AFH#E | Oct4. Sox2. Nanog el S FEETS
miR-302%H% | |
miR-290% 5% | l
miR-175¢ % ! |
miR-520%i% ! :
miR-371~3735 4 | I ps3EM
| Zilfates ! S ST I | anfasgE |
o | .l.“_A ! ': — it
3 | : .
4 . 2 | ! g . 74
i miR-3025 % | ! DNA I SLEEFL )
;; miR-290% 1% | | AU o
z PeGEL | | I AACPGHE A fi
ol T R ] Hmeem
i PR | gl . 2 Ak
e —_— FEMA LB i — . HKE
| |
- | | miR-1750%
miR-302% I (miR-
miR-371~373$cﬁfc?i {554 S '. ;’;'.Rll',);‘i)zoa‘
| et Lo | /BMP4, JAK-Stat3. Wt i st |
JEHMEE | \ERK/MAPK. PI-3K. bFGF | ik
B 1 miRNA % ESCs % 8E 1M 4% A9 4%
92 , miR-17~92
sk miR-17-5p miR-20a E2F1 s
miR-302 NR2F2 ol
(3) ESCs , Let-7 miRNA
Octd Lin28 c¢-Myc n-Myc Sall4 ,
Bl ESCs Oct4 Sox2 Nanog
H-F 55
e Sox2 Nanog Tef3 R ESCs [55]
Let-7 miR 17-92 ESCs , Lin28 Let-7 miRNA
[62]
cMyc ’ 1631 . ’
ESCs Lin28  Let-7
; miRNA ESCs
Lin28 E2F1 164
23 iR-15 iR-429 . ) ESCs
AREH mRat| o R ERT ,
miR-29a % miRNA
miR-143  miR-200 .
miRNA , ESCs ,
{2 B T uTH
B2 miRNAFZOEEREFITESCs B REMEFSLIIEAE 32 miRNA  ESCs
G/\/S 1601 ¢ Mye miR-17~ G S G )
92 E2F1 , E2F1 miR-17~ M ) ESCs G ;



1158 4 f# HEREDITAS (Beijing) 2013

35

651 ESCs G,
S miRNA [66) 3
M
miRNA 1S40

G mEE O

NA

Lats2 P21 P57
Weel T T
miR-130 miR-92b
miR-301
miR-195 miR-721
miR-371~373% % miR-3025 %
miR-290Z %
miR-175 %

miR-371~3735 0%

3 ESCs ZHAaE £ 89 miRNA i@

G//S
Cyclin D/Cdk4 Cyclin D/Cdk6  Cyclin E/Cdk2%%,
mESCs Cyclin E/Cdk2 e8]
ESCC miRNA CyclinE/Cdk2
, ESCs G,/S 1z
CyclinE/Cdk2 Cdknla(p21)
Cdknlb(p27) Rbl Rbll RbI2 Lats2 [
p21 ESCs
[70]
hESCs , miR-371~373 miR-17
(miR-17 25  106) p21 :
miR-92b p57 ; miR-17-5p
miR-20a E2F1 , G, S
, ESCs =131 miR-130  miR-301
miR-721 plé p21 Meox2
, ESCs 7 , miR-371~373
miR-195 Lats2 Weel s
G,/M , ESCs [15.76]
mESCs miR-290 p21 Lats2
RbI2 Weel Fbxl5 , mESCs i
h E S C s i P S C s s

miR-290

miR-302
Cyclin D1/D2  Cdk2

>

miR-520
ESCs s

miRNA

3.3 miRNA ESCs

791

ESCs

ESCs

miRNA

Sox2

miR-302

Bmil

>

iPSCs 2781

miR-371~373

““AAGUGCU”?, miR-17

ESCs
““AAGUGCU~”

DNA

B

[72]

[80]

(Polycomb group proteins, PcG

81,82

PRC1 PRC2

3
[83]

B E

Nanog

ESCC miRNA
miRNA

ESCs

miR-290
Dnmt3a Dnmt3b)
ESCs

Oct4

8687 1hiR-302

(Aofl

(Mecpl-p66  Mecp2)

[88]

>

891

S ESCs

mESCs , PcG

PcG
Oct4 Sox2 Nanog

DNA

B

Aof2)

RbI2

512

Oct4
ESCs

(Dnmtl

84,85
b

ESCs



10 : MicroRNA 1159
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miRNA 3]
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