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Research Progress on the Synthetic Lethal New Target WRN in Microsatellite Instability Malignant
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ABSTRACT: Microsatellite instability(MSI) is a phenomenon in which new microsatellite alleles arise due to impaired or
defective DNA mismatch repair in tumor cells. As one of the recognized important oncogenic pathways, MSI can lead to further
disorder and mutation of tumor cell genome, thereby promoting the occurrence and development of malignant tumors. Werner
syndrome protein (WRN) helicase, belonging to the RecQ family, plays an important role in DNA repair and maintenance of
genome stability. Recent studies have discovered that the growth of malignancies with MSI is significantly reliant on WRN
helicase, suggesting that targeting WRN could be a promising approach for developing therapies against MSI-associated cancers.
Therefore, this review aims to conduct a systematic review of the structure and biological functions of WRN helicase, which is a
new target for synthetic lethality. Additionally, latest progress on WRN helicase inhibitors are overviewed with the goal of
providing a reference for the treatment of MSI malignant tumors and the development of WRN inhibitors.
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Fig. 1 Synthetic lethality between WRN and microsatellite instability-high(MSI-H)

a—Schematic representation of synthetic lethality; b—relationship between WRN and MSI-H synthetic lethality. During DNA replication, mismatch repair
proteins(MSH2 or MLH1) mainly repair mismatches in normal cells, while MSI-H tumor cells have a large number of (TA)n repeat sequences due to the
lack of mismatch repair genes or defects in the mismatch repair system. When WRN enzyme activity is inhibited, cruciform structures are formed at (TA)n
repeat sequences, which trigger double-strand breaks and subsequently lead to cell apoptosis!'3].
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Fig.2 Protein domains and biological functions of WRN

a—Protein domains of WRN helicase; b—regulation effect of WRN helicase in the base excision repair(BER) long patch repair pathway, WRN recognizes
the pol B-DNA complex and stimulates pol B-DNA strand displacement synthesis; c—role of WRN helicase in double-strand break(DSB) repair
pathway-non-homologous end joining(NHEJ); c-NHE] is the main DSB repair pathway, indicated by the thick arrow, WRN promotes c-NHEJ and inhibits
alt-NHEJ by suppressing the recruitment of MRE11 and CtIP; d—role of WRN helicase in DSB repair pathway-homologous recombination repair(HRR),
WRN interacts with DNA2 and BRCA1, promoting DNA end processing and cleavage; e-role of WRN helicase in restricting R-loop-mediated genomic
instability, ATR-dependent phosphorylation of WRN can act as a mediator for CHK1 activation to ensure timely resolution of R-loops, thereby ensuring
genomic stability.
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IR IE A B AR PD-1 15 54l 5290 T 40
FEVR MR I, LT ALT RE i RO, KT
WRN #i50) E AR T I an i, & & ot
BN, ZAEHTTS PD-1 BEiayy ks, s
TR I PRIA TR

HRTHFSE & S0 WRN e B 7 3R 22
F L33 0 417 ) 390 % L A A2 T 905 2 00 1 A A
W, TC: 8 TR GRS WRN AR JE R 19 RE 1
PR MRS ICso Bl R 1r, R TR
) L ) v = e 2 R B AT VA I T T
s, HoA R E Ak S Wi — 2T R r T etk
B HeAb, TRl — KR DNA fif g i e 40 5% |
SR Z h &R I G EEEA . R
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A 1) WRN #7103 ST WRN Y 36 235 41 i
VERT,  JODK TG o8 7 ™ S R S

GBI & B AR B A, /Ny AR A A E
T WRN B FEAEEZ, 51 ATP 45+
MIERSF I, TF & WRN A8 K4 H 5N 2 Sl — i
TEMALA Y R IR o BLAh, B A K ) &
TR (PROTAC)TE by — Bl 1) 28 11 4 ik 1) 38 B TT
X, JEH SRR SRR, B S
BUEE 45 A MY B3 2 2 A A 2 AR
R 2 MR HELET, PROTAC FIH E3
CEBEEMEEN B EOZ R, MEEZER
TR EFREE FA8E 26S B BRI AE, DIEA AR
E HFRE A RS, A 2001 4E55— PROTAC
(L 1) PP 8 R i IR T -2 (Mt AP-2) B T I I &2
A BATRZ PROTAC WP &, AN ) St |
Mz k. RWRAEE AL KL RNA M, st
PROTAC TEJRYT BN . AR AT 1
BEPESG M RO T . Ik, 7R
A B WRN St T 4 S PP i 500 3 ik |, E—2F
FIH PROTAC BRI B WRN FEfigR], A
HE— AR T A % WRN & 0 Sk, (R,
Al Reit— LR E A WTEE, A EAYH AL

P —Fh R
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