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Emerging roles of RNA-binding proteins in cancers
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Abstract: RNA-binding proteins (RBPs) are a class of proteins binding to single- or double-stranded RNAs.

They determine the fate of many cellular RNAs from birth to death during their life cycles. In recent years, a
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large number of RBPs have been detected by RNA interactome capture (RIC) methods. However, our

understanding of the majority of these proteins remains limited. Besides, emerging evidence implicated the

roles of RBPs in the development and progression of cancers. They directly participate in many aspects of

malignance. This review introduces several techniques to study the RNA-protein interactions and the features

of canonical and non-canonical RBPs, discusses the functions and mechanisms of RBPs implicated in

tumorigenesis, and explores potential strategies to target aberrant RBPs in cancers.

Key Words: RNA-binding proteins; RNA-protein interaction; cancers
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AL T A . B SR LR A, X
T O IV B« R I Bk B & R
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B TAERIE T 2 5% € RNANB P B RNP A
gy . M+ 2k, FHRNAM H AR H A5k
(RNA interactome capture, RIC)FiARKI | K&
RNAZE 4 25 [1(RNA-binding proteins, RBPs)*.
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5" St ANE
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3% 02
AR RNA & 1fi
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iz
A mRNA
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O, MHEABAEH B (locked
nucleic acid, LNA)&H#oligo(dT)REFK B &
Hpoly(A)EIMIRNPs, Il i J5i i 77 23T 5 [
Y%sE, MRS A A poly(A) ERNAAH EAE 1
RBPs. ()% TREH R AR HHNTE K
A% FE A 4- B QIR T (4-thiouridine, 4sU)Frid
BAERNAJG, K365 nmifi K& /M tis K 4sU 5 &
PR AEASEE, FRiE I S 0 i 54sURS B S
KA R EMmMZMRBP® ., that, tn] DUFIH5-2 5k
FEJRHF (5-ethynyl uridine, EU)FRICH AZRNA, %
AP AR JE A8 e A 2= B B SRRNPs,  FEAT
B S e, X BB UL IR SRR R ARG
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RE BRI EERBPs, H347010M2%. Hif,
RAEZ125%E A& H S HRBDs, FRAL M
RBPs; H 42 KERBPs A E 4 £ W45 A RNA
1, FNAELHRBPs.
1.2 % BiRBPs

KZH 4 HRBPsH & — N ELE N [H 5 AN [H]
FIRBDs. E41fJRBDsf RNA 7% F(RNA
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[FJ5 (K-homology, KH). ¥ 4K7i(cold shock
domain, CSD). ###g(zinc finger, ZnF). XU
RNAZ & 45818, (dsRBD)%% . i %, RBDsH LLF
S EE B A8 R . RBPsHURNA P4 71—
FREAR 8T S B I 1 0 B B 5 RN ARl 228 B 1
Z VB TR R A B BV AR AR AR L S R N B 1
B 7K 35 [ 5 RN A 2 18] (1) 5 /K4 DA e 95 2 ik
IR AT 1E L T 1 RS TR S BRI IR 2 T i B
n-ndfE B U 5 —ER 4y 4 LRBPsHE AT £ A
RBDs, 1] LAEERNALE & FIsE RIS R . Bl
Wi: KHEZE MK % 5 quaking(QUA) 45 #A 1 JL [A] HY
B, MIMLEZS ] BT BCE K RNAGS &R0, DA
W RSEA R HERNA G &35, sk,

WFRIRIE, LA 20%KIRBPsH N 1E T 7 X 15
(intrinsically disordered region, IDR), JfifidI gk
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B A RE K M A A A, s AR S5
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MEDI13. KAT6BFIJARID2ZmRNA 3'UTRH AU
BT, [R5 ME KB mRN A % E
RIS, R, —L “BA RARMRIES
JLRBPs: 404 FE P 1 SE T -FC AR PD-L1 AT DL B 2
4555 mRNA, HHIRNASNMII R 45 A T B fig I 50
mRNA, B 4EFFDNATR 185 IE & 347 M
R ZAREROT] DA B #5245 & EIF4G2RMCLIfFJmRNA,
M EE LA PR, X PR, RICH AR A
RBPsHF 74 T K E W AR, RARAES
HRBPsZE A RNAR T S BT ERNA L &
fife BT I 45 SERN A ML 5 Dy g T DL & AT
RBPs[{IIAR, IR Z A 78 7 R S L () JE 2 .

2 RNA-ZERFRHEEEANRNEREEE
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T W7 A S v B AT RBPs A% 35 4 4 2% ) g 1 LA
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HOF iR E 53 NEEE 573 ST T

(D) PARNAH H O A I A . FIFH 47 2 RN A
AR S 2 M EAER M E R, BEA T E
H B % 4 (protein  microarray) 55 H AR & 5 H 25
HMEAM . XBFARKZ RS % B A L
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FahE, & RNAZE & 8 AE MR r1E

- 1623 -

EH

(2)LAEE E B 0 BRI B A . R R 2 1
RBPs#JHU 5 H 45 & RNA, BEA il & 7 iR
Kl 5 H AR A BIRNASEFR . N 8T 32 1)
R4 CLIP(crosslinking  immunoprecipitation)*”,
N FH 45 Ah ak R AZ I R 4l i sl 2H 4, R Ay
5E RBPs I HL AT S UTVE 2E4LRNP, I [EIUS
HIRNASEAR . CLIPZE A i 8 2l 7 AR J5 7] SE
Pt 4 B PR 4H 9 BBl I RNA- 25 (A 5 A B4 A
W, 2T VERFRONHITS-CLIPPY R HATAHA .
UTAESK, TRIBEPIAISTAMPEROSE 37 17 A 38 i 44 sk
R FTRBPs 5 RNABH AL g 48 25 HEAT (R I, 7T DL
G P YTIE IR, — B Lnr DLSEITE D sl
M A IRNA -2 (A A BAE A o tRIP-seq’),
LACE-seq™ M ARTR-seq™ 453 AR I & th ly /b &
2 RS RN A- B SR EAR A AR AL T 58 2 mT R
Yo BRAN, TR AN TR e 7 ik iRk K
JENTMRNA-E A A BAE R IR T 2 TR,
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B, (EH AT RIS, MATEEMTORCIAN
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AT PIRNABEZ TR, KIWIXBZHEFEZLLT
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HEREFAGGE, K 7 /NRAAERE, A5 E
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th, AEEEFRIERME T —DHMREET . RNA
B ) R A R AE — RV AR IR 2 5 T 8 %
1, Wm6ABH EE W “writer” HREHEEN
METTL3/METTL145 Al “eraser” % H 34k
FTO. ALKBHS#:FR 58 B — AN al ¥ AL 24 10
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3.4 RBPs53E/RARNAEEEREME PR
EH

EZISRNA (non-coding RNAs, ncRNAs)# &
SRR FERNE ARG RA, FEAH
M/NRNA(microRNAs, miRNAs). K4 JE4mh3
RNA(long non-coding RNAs, IncRNAs). ¥ ZRNA
(circular RNAs, circRNAs)%. BE#E EA1# KR K
B, RZWF 5T B RRBPs4: AncRNAsIRE T EA T
s M YRE; MRk, —Pi4E A incRNAsH
A LLAIERBPs I ZhAE. Ak, ncRNAsSRBPsZ
V) T 1S 1D o 32 ) 78 P A A T TR 28 2 i 8 1) 5 2R
RIEH R R EE R,

MiRNA & — 2K & H20~22 ntf % HEncRNA,
'BA PLIE i 45 A FEmRN A b ) B 51O 3 A
RNAMFRIZE. MiRNAFAEYIA G FooE P DL S e
I 3 2 A 32 BIRBPs ™ 4 3202 . A6 = &
B, YB-1f84%45 & pri-/pre-miR-29b-2 [ A it ¥k, IF
i 1 BH WrMicroprocessor fllDicer Xy H: JE 47 1) #3 55 K
HIHImiR-29b-21f13 1A, 3 1 42 325 f Jo 13- 4 A8 4
MR IEEE thah, TR, HuR™ AL & 3
HAE FANCL mRNAI3'UTR |, @it 35 4R
mRNA 4 H 5 1% T miR-494 I miRISCHH H.1E H
SRACHENCLIGHIRE, Sk s S an gt

LncRNAZ —KKE KX T200nt. EEHH
Pol I # 54 i fIncRNA . RBPsAJ LL{Z H#EmRNAs
— R IncRNAsAR B 19 & A7 ik,
IncRNAsH] LL/EARBPs I SZBR 8 7] 5, S2MRBPs
F10 R e T 20 P s o Y 3 S LA A
SR AR P IA R . incRNA THORREH 5
mRNP AN IGF2BPIAH HAEH, M4 INIGF2BP1
TIMYC. KRASZE 5 F ImRNA [ £ 7€ 1 A1
P, LncRNA-LETHERS 5 WEERNALE & & H
NFOOA EAE F M B ANFOO [ 2 iE 7 . NF9ORE S
W ZmRNAMIFREME . s fgliE, Hpads
HIFlo. LncRNA-LETH) T i £ A S 87 5 1)
JFE 4 A0

CircRNAZ —25 8k, L. & IncRNAs,
JHH HRNAR A8 E4E . CircRNAsT] LLE# 5
RBPs4i A, ENRBPsHISZZE . CircCTNNBITE H
AL RIE LA, FHEBEEEASRIUSM
Ko ERLLLEADDX3 IR IL 5 Y Y 185 5% K11
MEAEH, SEYYIRE0E, 9% 5p-cateninf5 5
T S BSOS B R U R R e o, bRk
KAPT, 54k, circRNAsH PA7E 4RBPs 73 T
45, EMARR B E T, circSMARCAS 7 2
TE K FSRSFIM 4 T, & RIE
circSMARCAS5 S HSRSF1 N i 445 VEGFA ) 8 %
R AR AR, AN 400 el g ot 2 A Y

2k ERTiR, ncRNAWFFLRIE AR I — AN EH
TR, 2R R, ncRNAs5RBPs |
(1953 16 F o] DUAH EBLRZ 6t 7 i shig . IRk, A
PR B AT TR E F 4 R 2, Rl DI R I
I R 5 6 7 $AHT (S s AL ) T B
3.5 RBPsEFEEIHN-SHITNRER T

R A 5 B )5 12 1 (post-translational  modifi-
cation, PTM)Z$8 & H AN & Ha KA R IR
MBS AT MBI 2. H AT 2RI T 400
ZRORFIRRPTMs, B4R LB A H i # 2 H
RIS Rt A MAHEAER M. KA
TERBPs L IWLIPTME M £ B B R IL . 12 &K
th. 2Kz K1k (SUMOylation, SUMO). ZBkiLAn
L2, i, HnRNPALRE — % 5mRNAF]
B, RasetE. HAZ. BHRE. sRi4EFFRImiRNAZE
Wty g R ) B B 2 RBPsPY . FRATTSL B =
KI, EGF{E 5@ 15 FHaRNP A1z RiLiE
i, SFEHLERNAB KT, RifRacl B4 R
HkRac1b) EIH, M festanpit . RBPs L
(IPTMs T L EAHSSMT . Chen5° R I, miRNAs
VE F &4 8 43 7 TARBP2LE 55 5267 i R bk 5
ERARKSUMOL B . MAPK/Erki# s 5] 42 1
TARBP2H F R AL 3 0 7 E I SUMOAL, T H:
SUMOAL A LA 1 K -4 8 7% % 1) 22 72 % 4k T {8
TARBP2%E A2 5% . TARBP2HSUMOALAE i3k
MW E S5 ER, @idHEAgo2 M N#pre-
miRNA{EmiRNA/siRNAT 2Hh & 15 3L K T BR 1 T
Ae. 28 BRATIR, A R3S 2T LU Y RBPs
ZHEEIMER, F 5 TRBPsIIRERI Z REME, X3
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RNAFbREL#H HAR S (R Z M A BAE T, BA R
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AT CAE i, IR K AR R R 2 3 7R
FEJRBPs, [#HIRBPs 5RNAZ I8 4 BAF 14> 1
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