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Study on the Pathogenesis of RNA Splicing Complex Mutation
in Myelodysplastic Syndrome
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Sun Yat-sen University Cancer Center, Guangzhou 510060, China)

Abstract MDS (myelodysplastic syndrome) is a hematologic malignancy with relatively high incidence
in aged people, which has few effective targeted drugs and is difficult to cure unless hematopoietic stem cell trans-
plantation. RNA splicing complex mutation is a high-frequency mutation identified in MDS patients in recent years.

Investigating the pathogenic mechanisms of the mutations of RNA splicing complex not only enhances the under-
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standing of the pathogenesis and progression of MDS, but also provides a critical scientific foundation for devel-

oping possible targeted drugs. This study intends to review the pathogenesis, translational research and prognostic

value of RNA splicing complex mutation in MDS in order to provide theoretical basis for individualized diagnosis

and treatment of patients with MDS.
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Table 1 The frequency of common gene mutations, prognostic implications, and potential targeted therapies in MDS
(modified from the reference [4])
S A His
Mutated genes

HLF 254

Mutation frequency Prognostic impact Targeted therapies®

Epigenetic regulators

TET2 20% No impact on survival, mutant 7E72 may pre- HMD
dict better response to HMD
DNMT34 5%-10% Unfavourable indicator, especially in SF3B1 HMD

co-mutated MDS-RARS

IDH]I and IDH2 5%-10% Unfavourable Ivosidenib/enasidenib
Chromatin modifiers
ASXL1 10%-20% Unfavourable BAP1 inhibitor
EZH2 10% Unfavourable Tazemetostat
Transcription regulators
RUNXI 15% Unfavourable BET inhibitor or Menin inhibitors
ETV6 2%-5% Unfavourable N/A
BCOR 5% Unfavourable N/A
Cohesion complex components
STAG2 <10% Unfavourable N/A
CTCF <5% Unfavourable N/A
SMC14 <5% Unfavourable N/A
Spliceosome components
SF3B1 20% in MDS and 65% in MDS-RS ~ Favourable Luspatercept or IRAK inhibitors
SRSF2 10%-20% Unfavourable N/A
U2AF1 <10% Unfavourable IRAK inhibitors
ZRSR?2 <10% Unfavourable N/A
Signal transduction genes
JAK2 50% in RARS-T Unfavourable Ruxolitinib
KRAS 2%-5% Unfavourable Antroquinonol
CBL 2%-5% Unfavourable N/A
DNA repair genes
TP53 5%-10% Unfavourable Eprenetapopt

HMD: % HIELZ5Y); MDS: & Bl 45 57 7 55 41E; MDS-RS: H 8l AE 5 8 SRS AE PR TR Bk SR 40 MY ; MDS-RARS: B Bl A5 57 5 43 B AR AE 34
TR LRI H AE VG PR ST I RARS-T: MR PR 2E M0 PRI TR ML A 40 i 18 22 A1 IR 225 NVA: T “3Ros R 2 B 1o 25 W A AR i R A BIE S

HMD: hypomethylating drug; MDS: myelodysplastic syndrome; MDS-RS: MDS with ring sideroblasts; MDS-RARS: MDS with refractory anaemia
and ring sideroblasts; RARS-T: refractory anaemia with ring sideroblasts associated with marked thrombocytosis; N/A: not available. * notes most tar-

geted agents are of unproven impact.

ALFG 45 A A B mRNA (pre-mRNA) _E [#) 41 &7 B SRSF2i# % iR 5l pre-mRNA ESE 1] SSNG/F 4] (4

)45 G4 (exonic splicing enhancer, ESE), & 38
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R B AT 28 95 A FE e, M2 IR (P95) R AL 4.
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FER R 41 5 b SSNGH ) SAR 2 M s e C 5 1 122
4G, NFECEAETIZEIR) 2. B AR T, SRSF2
BE LR T H 25 4 ESEH 1) CCNGHI GGNG A HE 8 7
741 29, 1 98 A8 K SRSF2 4} ESEH SSNG /A HL A ¢
F7 B0 14 R R S e RN O B i R R AR AR AL, i R T
B “CC7IMAL T RNA | ESEsff A 2485 ¢ 51 (10
CCAG), M55 pre-mRNASE % BT §) 1227, Xt T
KA SRSF2, RIREA )1 K856 7 5% 7 (i
JE 155 5'-CCNG-3"H1 5'-GGNG-3"4 H [7 {1 45 &
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Nucleus Pre-mRNA Exon Exon Exon Exon
5 . —t
CE ntron Intron Intron -_Imron 3
U2 snRNP U2 snRNP
Exon - Exon Exon S.]tation Exon
SF3BIg . y — e SF3B1
Intron BPS Bl BF Intron®PS Alternative 3' mutation
U2AF1 3'ss
U2AF1
Exon 1 Exon Exon Ui n Exon
U24F1 5" s = e U24F1
Intron Py-tract B Intron Py-tra/:: o 3" mutation
Exon Exon Exon " Exon
SRSF25'sst . @ SRSF2
Inton  ESE ESS Intron " PeE Ess mutation
Exon Exon Exon Exon
5" A ZRSR2
ZrRsR2> =0 g
S Intron U2AE) 3 lifina - mutation
E 7 o
mutation

RNABIYI L & SF3BI. U2AF1. SRSF2HZRSR2F7E T SmRNA B A 15 By H2 (oA I D), 72 A6 53 2 1 R RS i Th B o
Mutations in RNA splicing factors SF3B1, U24AF 1, SRSF2, and ZRSR?2 resulting in aberrant splicing patterns (right panel) that generate abnormal pro-

tein isoforms and drive oncogenic transformation.
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Fig.1 Splicing mechanism of RNA splicing complex (modified from the reference [4])
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