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The roles of long noncoding RNAs in mRNA processing
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(1 School of Life Sciences, Hebei University, Baoding 071002, China; 2 State Key Lab of Proteomics, National Center for
Protein Sciences at Beijing, Institute of Radiation Medicine, Academy of Military Medical Sciences, Academy of Military
Sciences, Beijing 100850, China; 3 Cancer Institute, Xuzhou Medical University, Xuzhou 221002, China)

Abstract: Long noncoding RNAs (IncRNAs) are a class of RNAs with length greater than 200 nucleotides,
which lack coding potential and functions in the form of RNAs. LncRNAs have been proved to play important
roles in multiple biological processes, including cell differentiation, development, senescence, and the
occurrence and progression of diseases. Accumulating studies have revealed that IncRNAs are able to interact
with DNAs, RNAs, and/or proteins, and exert their functions at multi-layers, including epigenetic,
transcriptional, post-transcriptional, translational and post-translational modulations. Among them, several
IncRNAs have been demonstrated to involve in the post-transcriptional regulation of mRNA processing. In this
review, we mainly summarize the action mechanisms of IncRNAs in regulation of mRNA processing, such as
alternative splicing, polyadenylation, modification, subcellular localization, stability and translation, in order to
provide references for the discovery of more potential functions of IncRNAs.
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5 1% PPARy pre-mRNA 1) v] 4% 89 % b 7, (@ 3k

Low NEATT1 level

A ’ﬂy}ﬂ ®
&0
S

-,

Ty g T Wy, — W
PPAR pre-mRNA

ngh NEATT1 level
‘8(5

PPAR pre -mRNA

PPARy2 WERI4e3%, MITTBRSNREMI IR ( B 3A)P.
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FGFR2 JE R # 3 A . BB W7 &R, asFGFR2
WeREHA € AL T FGFR2 5 E R BT R 1 N & 1 By i,
I FE GO BB Y (N2 FidE R B A H3K36 4
£ H LR KDM2A) SR HH4 4e (0 i 38 55, 417
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TERCGAGEFE T, AV pre-mRNA 3' Ui £E
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o R E R 2 R R R L (alternative cleavage
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ladenosine, m°A) W& 1fi % 2|32 (K 3E. WFFXRW,
ARHGAPS5-AS1 5% — M 7E B e AL J7 T 24 48 ff v b3
FILH IncRNA,  AIEI A5 H LA R METTL3 0%
ARHGAPS mRNA ] m°A 1&1fi, #Eifisin ARHGAPS
[ e A FRIA KT (B 30)RY,

RNA %48 72 15 4% % J5 7K1 RNA BIRF €% B R
70 AR R A e A . A WAL R I, IncRNA
Sas-10 & Rnp4f W] LFEFA, —F 855 5T W EE
RNA #5#), 7E RNA R 125 (adenosine deaminases
acting on RNA, ADAR) i1 H ~, 7] {2 # Rnp4f
mRNA H 75 IR A 2 46 g R IR, MTTT 323K
Rnp4f mRNA FiEKFFEAK T, RNA 1811 K 4 4
77 N Z 1N IncRNA KA D Rede it 1 56 2 1k
£, 79 IncRNA 1E FALH] T T 52 1 58 ) [
B3 1A
3.4 IncRNAEIEmRNAK) I £48p0 E i

BT mRNA B3z H 20 i i 2 5 DR Rl iR 3R A
HIo<HE D IR . Paraspeckle & —Fh) V2 A 1L TIH F.5)
Yoam A I A A S5 44 /MA, - BT IncRNA NEATI

40 AR EBHEE T R, 25 4% mRNA 1) 0]
AP S s i 7 B 2 N R R NEATI 4
{5, Paraspeckle & EH[E, 33 UTR 45
S i) Alu 5 51 R B3 mRNA 1% - i 45 B
Y2 g 2 b AR SZ A ), Paraspeckle ] R A4 JE [A]
(1) mRNA ¥ir & fE 40 Az b, AT 5 B0k b A Dy fig
Bepg U peah, 7R NS G BRE BE (HIV-1) &G
giffah, NEATI Ik HIV-1 mRNA A A A% 2
SR (R3S, R HIV-1 6] Y, %I
[ SAFA 121 mRNA [I4HMIAZE 7, 1M IncRNA
FIRRE 7] i it 45 & SAFA ¥4 5 24 () mRNA ¥ B 75
% b (B 3D BL R HRIE$2 7R IncRNA 1] LA

7824 “RNAENMAES”, # mRNA &AL F 4 i)
R LB, I R % R R R R E 4 i

P
3.5 IncRNAFIEmRNARFE EMS
3.5.1  IncRNAVH#EmRNA [ [ fi#

O 6 A S 5 5 R 9% e T 6 2 52 ) mRNA =
MEERK. CEPRER, L IncRNA if &5
W4 mRNA [ FE. B, IncRNA 1/2-sbsRNA
5 HH#EEL K mRNA f#) 3' UTR Alu joff KA 524
HAEX G, RS STAUL 4 & 067 5, M
fieidk STAU1 S5#EE K mRNA [)4545, F3 mRNA
R MR . 52 A%, IncRNA SNHG20 7] L) ¥ 7]
FOXK1 mRNA [f] 3' UTR, #fifi] STAUI /5(¢) FOXK1
mRNA [ F% @it 72, M -8 FOXKT i3k ™.
WAk, 32 e-Myc Y ¥ 1) IncRNA LAST #% 3 3E v &5
CNBP & HMHEAEH, 454 CCNDI mRNA [#] 5" UTR,
TR G FL Y A TR T AL ) AR AR, ATV 4 4 ) A A
(& 4A)*,

3.5.2  IncRNA@# I 45 & mRNA 2 H AR E 1

SE T T4 5 1) IncRNA 78 % 5 i #5 oh mf sk A=
LT mRNA ) 3 BU 3 A 2 AR F IR AL 5 A= 2
2. IXEE IncRNA FENE LIRS & mRNA A5
P HFaENE. Wi, IncRNA BACEI-AS %54 BACEI
mRNA, JE A2 € ) RNA XU e &5 0, AT 3 n
BACEI mRNA [faE M, 51 ABL1-42 Ui, #
AR KRBT IR PRI BRI (B 3E) Y, fE = BA AL e
i1, IncRNA PDCD4-asl 5 PDCD4 mRNA %54
JE B RNA XUGE, {2 3 mRNA 3 7€ K 7 HuR 5 2
ghs N85 PDCD4 mRNA ({5t (& 4B)*,
3.5.3  IncRNA# L 45 4 RBPIHFEMRNARIAR & 14

IncRNA 1] DLi# i £5 & RBP K i #% mRNA )
FasE k. fldn, IGF2BP2 & 2018 4F # # if (1) m°A
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P; D: IncRNAET 4010 5/ 2 kIS mRNA IR B I . I KRR A SO R S5 4R Ine RN AT mRNA R E 0 7 2, 3%

F LR IncRNAZ i .

&4 IncRNADIEmRNARE E M RE=E

Bl s A, ARG AL m°A B mRNA, 5
i I H 5 RNA F20€ N K 4E £7 5 mRNA 58 €
PR, fE 45 B 4 4 b % ik i ) IncRNA
LINRIS 7] 4G F¢40# IGF2BP2 & 7z R ALFE %,
144 5% IGF2BP2 #E JE K] c-Myc mRNA [ff154 58 1, {2
B e-Myc A 5 (FOpE B i 72 B 52 NF-«B 5
ff) IncRNA FIRRE 7] 5 hnRNP U AHHEAEFH, #EjH %
SEK T VCAMI 1 IL12p40 $:(F 3' UTR Li) AU &
& 704F (AU-rich element, ARE), JFi855 e 115 E
P, AT S 1k bR 3k S IR T (R 3A (B 40P,
3.5.4 IncRNAEM Y (/£ KA mRNA K F2
EPE

IR AR, — 2 IncRNA 548 B 1
TR GEAE, AT DAgmAs D) Re ik /N B B . i,
IncRNA LINC00266-1 7] 4atdh £ 71 AL 17N
1 RBRP. RBRP 5 m°A [ii:4% IGF2BP1 AH ELAEH,
e IGF2BP1 X c-Myc ZE3E ) mRNA (iR 5], I
4 3% RNA # 5 [ 7 HuR. MATK3 fl PABPC1 %%

M58 c-Myc mRNA [fFRE P, e dE e E’JJ&@
([ 4D)",
mRNA [ VA P FE A AT [ — A

TR &, FRETR G 25 IncRNA if#%5 mRNA f&5&8

PERIHLHI R Eg R . — SN, mRNA £
SE M AR A ER AEAE AN R, R 2 mRNA
FE5I (et ) 5 3 2 a0 F IH 7 RBP 8l
RNA (microRNA, miRNA) A F 1F A fr ¥t 5. HuR
— PP A% R %A RBP, AT A7 4% 40 it o vp iR 1) #E
mRNA 3" UTR H1f] ARE, LIEa5E X L8 mRNA ¢
HEEATREE ;1 miRNA MAE4 8 5 AGO2 &
FIAE % RNA 175 2 HTTER S & 44 (RNA-induced silencing
complex, RISC), MIMAI%E RNA N UIBFIIRE, F¥
fif## mRNA. PTBP1 & —FiZ)ifi %42 RBP, IncRNA
HI19. ANCR J}: MEG3 nJ it 5 2 A8 BAE H ki
H mRNA ff20E e, (B AR VLS A 59 K
i D BARH RTRCE BRI R A AL TN
JfiA% ) PTBP1 58 %6 22 Wif] 2 55 4% mRNA 2 €
PR, (H2H W I K B PTBPL 1 LL&5 & I 4T T #E
mRNA K-RZ5#, MiiAFT RISC E &MWL 6T
P& ft mRNAPY s phah, A P8 5 & (1 PTBP3
RIPTREAL AN, 454 RISC ZAY), Mk
% i1 RISC 43 /) mRNA F# R 7, T+ ER w5
&R, ARUPRBAHAEDN IncRNA 1742 mRNA £8P 1)
MU A7 AE DI R AT REE « (1) IncRNA B T B 45 &
mRNA. B8 #45 4 HuR & AGO2 25 RNA 4
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SE ANKR e R R Ah, A N e R i A R
RNA FesE PER¥E 8 E (W1 PTBPL) {130 40 il 72 7K
8] $22 1 ¥ mRNA 112 % 1 ; (2) IncRNA 5 PTBP1
% RBP L T4 iz, A% 5E mRNA (1 Bl 24
K%, fEM S mRNA fasE / ASEasE RT
AHEAE, MR R R, Kk, IncRNA
V42 mRNA F20E PEAT A 1R 22 B2 o) #3552
3.6 IncRNAFEmRNAREIF

T\ %1 IncRNA #g LA 2 Fi i X 2 5 1 2 mRNA
IR . (1) IncRNA 3 i Bl 2 B ANEC 6} 45 & 4
mRNA R LR (K 5A). fla, ZE4
() 2 L7 IncRNA Uchll-AS #x X\ SINEB2 jof%:, @it
5 5 H 445 4 B Uchll mRNA (1] 5" 35, MRS 2
Uchll 1) 88 % i 72 ( B 3F)™. (2) IncRNA 5 RBP
AHEAE 4% mRNA 813 (B 5B). i, #vE
VAT 88 lincRNA-p21 FZi85d 454 HuR Sk R £ IhRE
L0 b HuR FRIA MK, lineRNA-p21 R IETH

B, 5 JUNB J% CTNNBI {] mRNA 45 & 1k, M
T4 S ML B S AT HORIR R 5 Iz, Bl HuR
FIE B TF v M lincRNA-p21 ik ) K %, JUNB J%
CTNNBI [¥) %8 ¥ %5 2 ) &2 2% 48 n ®, (3) IncRNA
1E N Ta4% N JE RNA (competitive endogenous RNA,
ceRNA) 42 #I e 2 (B 5C). B, MALATI 1
9—Ff ceRNA, W] id it W fff miR-1914-3p, {3t H
SEFE R YAP mRNA )80 i, 3t e 2E 3k /) 41 g il
JEI RS A 245 7, (4) IncRNA 38 1 15 kbR A4
V)& B mRNA (R BEd 2 (|’ 5D). filhn, #
=5 577 IncRNA LoNA [¥) 5" w45 & JF R B i - &R
NCL LAl rRNA #53%, o 37 vty 7 55 I 3 ) 4 4t
[ FBL 3& M LR /D rRNA B AL, fegmid
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Mg Y,

BT By Febnit, AR IR Eg; 7
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