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Title: Functional importance of the DPPA3–UHRF1 interaction in regulating chromatin binding dynamics 

in mouse embryonic stem cells 

Summary: 

DNA methylation plays a pivotal role in regulating gene expression and maintaining cellular identity. 

During DNA replication, UHRF1 (ubiquitin-like with PHD and RING finger domains 1) targets 

hemimethylated CpG sites and recruits the maintenance methyltransferase DNMT1, thereby ensuring 

faithful inheritance of DNA methylation patterns. Developmental Pluripotency-Associated 3 (DPPA3) has 

been implicated in disrupting this process, acting as an inhibitor of UHRF1 function during epigenetic 

reprogramming in pluripotent cells. 

In this study, we investigated the in vivo relevance of the DPPA3–UHRF1 interaction in mouse embryonic 

stem (ES) cells. Using DPPA3-knockout cell lines reconstituted with wild-type or mutant forms of DPPA3, 

we found that the C-terminal region of DPPA3, which is predicted to form a zinc-coordinated interface 

with the SRA domain of UHRF1, is essential for modulating UHRF1 mobility on chromatin. Rescue 

experiments revealed that only wild-type DPPA3, but not deletion mutants or cysteine point mutants 

affecting this interface, could restore normal UHRF1 dynamics. Furthermore, CRISPR/Cas9-mediated 

knock-in of cysteine mutations into the endogenous Dppa3 locus resulted in reduced chromatin mobility of 

UHRF1, confirming the functional requirement for this interaction. 

Building on these results, we are currently conducting genome-wide DNA methylation analyses to 

determine how disruption of the DPPA3–UHRF1 interaction affects DNA methylation patterns in mouse 

ES cells. 

 


