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Several evolutionarily conserved cis-acting sequences on pre-mRNA facilitate the recognition of 

exon-intron boundaries and identify the 3’ splice site (SS) during the spliceosome assembly. In 

this complex, U2AF1 recognizes the conserved AG dinucleotides preceding the 3’SS, and 

concurrently C-terminal RNA binding domains (RBDs) of U2 auxiliary factor subunit 2 (U2AF2) 

bind to the sequential polypyrimidine tract, adjacent to the AG dinucleotides at the 3’SS. These 

early steps ensure the high fidelity of splicing, which is vitally important because mistakes in 

splicing could result in unintended effects leading to dysregulation of abundance of different 

gene isoforms expression and/or frameshift mutations. By exome sequencing and international 

matchmaking we identified 20 unrelated individuals with nine different de novo novel missense 

variants in the RBDs of U2AF2. Four out of the nine variants were recurrent in RNA binding 

motif 1 (RRM1), where most variants reside, and were found in 15 individuals [c.445C>T 

(p.Arg149Trp), c.448C>T (p.Arg150Cys), c.449G>A (p.Arg150His), c.556G>A (p.Val186Met)], 

representing mutation hotspots of U2AF2. All of the identified variants reside in the highly 

intolerant regions. Detailed clinical assessment of the affected individuals showed that they 

present with developmental delay (DD) or intellectual disability (ID) (20/20), febrile seizures 

(8/13), hypoplastic or agenesis of corpus callosum (5/12), and similar craniofacial 

dysmorphology. Mapping of the mutations on the three-dimensional structures of RBDs of 

U2AF2 predicted that six of the identified variants are likely to alter splice site RNA binding 

affinity and/or specificity, including the three recurrent ones - c.445C>T (p.Arg149Trp), 

c.448C>T (p.Arg150Cys), and c.449G>A (p.Arg150His), whereas three mutations, including the 

recurrent variant c.556G>A (p.Val186Met), could affect the stability of the protein, which we 

currently are validating experimentally. Preliminary transcriptome analyses from patients’ cells 

suggest differentially spliced exons in some target genes. Together, these findings suggest that 



these variants may exert a loss of function effect. To test our hypothesis, we are currently 

conducting additional functional assessments. Furthermore, we queried denovo-db and identified 

four additional individuals from DDD4K study harboring de novo variants in U2AF2, suggesting 

about 0.1% of affected individuals with DD/ID may result from a de novo variant in U2AF2. In 

summary, through multi-center collaborations, we demonstrate that de novo U2AF2 mutations 

are associated with a novel neurodevelopmental disorder.  


