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Research Progress of IncRNA in Pluripotent Stem Cells

Liu Fang, Xiang Jinzhu, Li Xueling*

(State Key Laboratory for Reproductive Regulation and Breeding of Grassland Livestock, Inner Mongolia University,
Hohhot 010070, China)

Abstract Pluripotent stem cells (PSCs) can proliferation, self-renew and differentiate without restriction,
most commonly refer to embryonic stem cells (ESCs) and induced pluripotent stem cells (iPSCs), which have
received extensive attention in modern biology. Studies have shown that the maintenance of pluripotency of PSCs is
regulated by a variety of factors, such as the common regulation of transcription factors and non-coding RNA. Long
non-coding RNA (IncRNA) as a new regulatory molecule has become a new research hotspot. IncRNA is a type of
RNA molecule with more than 200 nt of transcripts, which exists in the nucleus or cytoplasm but cannot encode
proteins. play important regulatory roles in many biological processes of PSCs particularly during the process of
cell self-renewal and differentiation. This review will focus on the research progress of in the maintenance and
differentiation of PSCs based on the latest reports.

Keywords  long non-coding RNA; PSCs; self-renewal; cell differentiation
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NG TT I R BTl DR, BRI 2 Re R
LR A o B S Ok 2 B IR B
7w, KB JE 2% iBRNA(long non-coding RNA, IncRNA)
TEPSCs % Be ME 4% DL A oAb o R 4% B B 1
Hlo IncRNAZZ —SRFFASEIL200 ntfIRNAZN T, A7
T 20 M A% B ot N, ASREgmBs 2 5T, DARNAK]
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D7 SRR BRI A JE, RIBE 22 [ Ine RN AR &I,
IncRNAR DI REZ 1, AMAT LLIAFEPSCsif 70 A0 A1 %
RetEdiRy, EMIG R B S EEY Rt =
BRI H, A S FE EE X IneRNATEPSCs 2 RE 4
HERE S R E FH T IR IR

1 IncRNA
1.1 IncRNARYEIN

20024F, HARLA 5 OkazakiZH2 e /)N il 4= K. cDNA
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I AR, i DR 2H K RIASE 1R FEE ) AN e s 2 4y
e &% g 7 3L IncRNAP, Bk b 22 fE
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Hoo] DLd i 22 AL ) DA R B e 207 =Rt 5 B (1
FIE AT IR AT FEM LB, 75% 0 JE R 4H
ARSI, o 2R 2 B0 AR 2 AE S B RNA (non-
coding RNA, ncRNA), X F/bF gl & [ e, #
S 2FIF T 2R W, IncRNA S #4) I 7L 3 0 6 % 41
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P 508, R F 2 R 2 35 e 23 At (cap analysis of gene
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S % Y —Ff CRISPRF-$Jt (CRISPR interference,
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Fig.1 Mechanisms of IncRNA function
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FEHT DA SRR G 1R R E BIE AR,
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Table 1 Functions of PSCs related IncRNA

IncRNAZ R Wi The 275 R
IncRNA names Species Function References
Panctl Mouse, human Maintain mouse embryonic stem cell [27]
Gas5 Mouse, human Regulates ESC and iPSC self-renewal [29-30]
Cyrano Mouse Regulates ESC self-renewal [32]
Lncencl Mouse Maintains naive embryonic states of mouse ESCs by promoting [33]

the glycolysis pathway
TERRA/TelRNA Mouse Promotes mESC self-renewal [34]
T-UCstem1 Human Maintains ESC self-renewal [35]
LncKdm2b Mouse Regulates ESC self-renewal [36-37]
HBLI1 Human Blocking the differentiation of hiPSCs into cardiomyocytes [39]
IncR492 Mouse Inhibits neural differentiation of mESCs [40]
tsRMST Human Impedes hESCs differentiation [41]
DEANRI1 Human Facilitates human endoderm differentiation by activating FOXA2 [42]

expression
DIGIT Human Controls endoderm and ESCs differentiation [43]
AK048794 Mouse Maintains mESC pluripotency [44]
IncPRESS1 Human Maintains mESC pluripotency [45]

1, B A I mRNAFIIncRNA— &2 b 8 i, iX
HE— 25 IF SEmRNAFE 5 FllncRNA K 3% 2 [8] [ 28 R,
X AT R R 8 SCRATTO J D] 2H s R 3 1 )
PEAECY . IncRNAAY AT LU S5 PSCs i) H 358, 1E
PSCs/Hbid FE Pt R85 T EEIEH . ki,
K GasS 23k /N RESCs ] Y IR J2 4310 BY,

LiuZEP% I 7 HBL1(heart brake IncRNA 1), i%
IncRNA Jg A 5485 5% IncRNA, 1E hiPSCsH K 154
+ 73 BB 4E F . MIR1S2hiPSCs [ O ULZH B /11 1
B R, MIR1AT G k5 0 45 5 1 1 75 0
HBL145 4, HBL1/E AMIR1 BH i 4) 2 #1 H| MIR 1
iy B (1) 2 4% M\ 1T BH A5 hiPSCs [ /0 UL 4H B () 43 4k«
HBLI1F: 7 1E NMIRI B8 Y R FEAE F LAAR, &)
LA 2 ReME U 715 DR Sox2 T 4%, Sox2W] 5 HBL1JH
BT 45 A IS HBL ) 5 5%, #EhiPSCsH it B
Sox2| 2= 5 FUHBL1 K [ FRAIK, JFAEHE mhiPSCsa)
ORI R . 25 ERTIR, HBLL# I 5 Sox2
FIMIR 1 13108 75 WX 4%, ZEhiPSCs ] L4043 AL
AR RS ATE A

Winzi &5 OB FTUESE, IncR 492 7] DAEHAS /) B
ESCs|a]#1 £ #ME 2 434k, IncR 4927 5 mRNA ) 45 &
R A HuRAH BLAE L, I B W5 5 R 3R 1)
Ao IncR 492LL & HuR [ fIK 35 ] PHAS Wnt(5 5 1) 4%

3, /%, IncR 492 F1HuR [ 3 338 ) AT {2 iE Wntf5 5
H4E S, 28, IncR 492 5 HuRiE i Wntf5 5 38 % Sk 1
/N ESCs [ MR Z 704K

YoM HIESE, tsRMSTHE—Fi s BT HZ 1 IncRNA,
76 NESCsH = & 3R 15 I HxF NESCs % fig M (1) 4 ¢
L 2 A B AR, tsRMST RT3 5 1 41 9
22 Wntf5 58 B, SKBHES b 1A 57 8 AL(EMT) M
ESCsHIMAAM . 1XR W, kAT IncRNATT g
SRR (F 5 IE N HEER T, WA R
Z e T4 AR R R (P8 AE H bR 5PSCs H I B
oA 2 A IncRNA TR 1T 7R

4 NEERE

IncRNAR FUH % FIDREIEE A, ZEE 1IN R
B AR PR S R . IncRNATE F5 57K
53 JE KT L R WL A K T A B TR 23k, WA T
WML DN, R . SR
WA K BT S S i 3l
A 25 B IncRNA S ESCs [ 436 Al
TR HTA 5, 5L IncRNAKE (K] il 2 31 R A 2%
PR ¢ i {08 469, IncRNA - %5 2 i o 48 1) % s 1
H L B T3 5 Y € 2 1 54 PR ATmiRN A
f 2 £ RV ESCs ) (4 T BRI SML
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B R R 1O R R, R (1
A Bk DR 2H C 24 I BRCE AR TR, B R I
IncRNA F% H tH3RGE R 1, IncRNA BAR A ifid 25
JiR, {BFEPSCsHGFA . 74k LA K I FR BT I 4 R vh K
FE 2 B BRI AE ], IncRNAKGIZ A B A1) 2240
I SRS 2 — o {H H ATAAAE B — 2 ) 3, G
IncRNAFH 28 & H 2 A Wi 82 7+, 5% T IncRNA 8 45
BLHI K D Be iR 58 48 28, S AAAE 4+, T HoR3)
VIR R 8> . 96 T IncRNAYE R WA IR i & & i 7
W] & B AT SEER A 7T, HARRIALH] K ThRg, BLA
IncRNAUAA] A T IR, B P I PR PR W 77 T 40 75
BB . B2, IncRNAFHSCRHIT ) % i 23 1a)
ER, Bk AT —2 T EPSCs ) H 5 B Al
SIAHLES BRZR TR LT IR 2 I 265 . i) B 2 WL ist
FEARFENLE 7 K20 M 3 FH 98 DA R 58 38 4
I R VG 97 7K RS Y T T B9 58 JE it o
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