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DEAD box helicase 41 (DDX41) mutations are the most prevalent predisposition to familial
myelodysplastic syndrome (MDS). However, the precise roles of these variants in the pathogenesis
of MDS have yet to be elucidated. Here, we discovered a novel mechanism by which DDX41
contributes to R-loop-induced DNA damage responses (DDR) in cooperation with the m6A-METTL
complex (MAC) and YTHDCI using DDX41 knockout (KO) and DDX41 knock-in (KI, R525H,
Y259C) cell lines as well as primary samples from MDS patients. Compared to wild type (WT),
DDX41 KO and KI led to increased levels of m6A RNA methylated R-loop. Interestingly, we found
that DDX41 regulates m6A/R-loop levels by interacting with MAC components. Further, DDX41
promoted the recruitment of YTHDC1 to R-loops by promoting the binding between METTL3 and
YTHDCI1, which was dysregulated in DDX4[-deficient cells, contributing to genomic instability.
Collectively, we demonstrated that DDX41 plays a key role in the physiological control of R-loops
in cooperation with MAC and YTHDCI. These findings provide novel insights into how defects in
DDX41 influence MDS pathogenesis and suggest potential therapeutic targets for the treatment of
MDS.



