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Mutations in various genes can contribute to the development of myelodysplastic neoplasms (MDS), 
and specific gene mutations can influence the course of the disease. Research on gene alteration in MDS 
has been extensively conducted for more than 10 years since the introduction of next-generation 
sequencing (NGS). Starting with the collection of basic data such as the types and frequencies of mutated 
genes in MDS, elucidating roles of genetic alterations in the pathogenesis of MDS, prediction and 
monitoring of treatment response, survival prediction, and discovery of therapeutic targets were the main 
research topics. As a result of the efforts, various results have been achieved, such as the classification 
of new subtypes or precursor conditions, improvement of the prognostic scoring system, and discovery 
of treatments for specific genes. These various contents will be delivered through lectures by other 
speakers of this joint symposium. 
Although typical de novo MDS are predominantly sporadic diseases affecting older adults due to the 
acquisition of age-related somatic mutations, inherited forms of MDS are increasingly recognized 
following the advent of genetic screening. Several inherited mutations predisposing to myeloid 
neoplasms have been identified, with DEAD box helicase 41 (DDX41) the most commonly mutated 
gene. Since the first report of DDX41 mutations, both germline and acquired somatic DDX41 mutations 
have been identified and found to define a significant disease entity characterized by late-onset and 
unique clinical features. The frequency of DDX41 mutations is high in Korean MDS patients and there 
are also differences in mutational alleles. It is an important task to study the molecular mechanisms 
underlying the effects of DDX41 mutations on MDS biology. In this lecture, I will present the 
experimental results of the role of DDX41 in R-loop physiology and their contribution to MDS. 
Additionally, R-loop-induced DNA damage by splicing factor mutation will also be touched on in the 
lecture. Further understanding of molecular mechanisms underlying the contribution of R-loops and 
m6A methylation to the pathogenesis of MDS may expand the therapeutic options for cases of MDS 
with DDX41 or splicing factor mutations. 
 
 
 


