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The genomic regions rich in repetitive sequences form condensed chromatin structures called heterochromatin, 

characterized by histone H3 Lys9 trimethylation (H3K9me3) and heterochromatin protein 1 (HP1), which recruit various 

effectors to suppress transcription. SUV420H2, a methyltransferase responsible for histone H4 Lys20 trimethylation, is 

recruited to heterochromatin by binding to HP1 through its Heterochromatic Targeting Module (HTM). Despite 

SUV420H2’s heterochromatin localization depending on HP1, it binds to heterochromatin more stably than HP1. I aim to 

uncover the binding mode of SUV420H2 to HP1 and elucidate the mechanism of SUV420H2 heterochromatin retention 

and the regulation of HP1 dynamics. By expressing a series of deletion mutants fused with the superfolder GFP, I identified 

HTM regions that are essential for heterochromatin accumulation at the N-terminus (aa 352-380) and C-terminus (aa 389-

410), which were designated HTM-N and HTM-C, respectively. Point mutation analyses revealed that evolutionarily 

conserved HP1 binding motifs in HTM-N and HTM-C play a critical role in heterochromatin accumulation and interaction 

with HP1. Within HTM-N, evolutionally conserved one histidine and two cysteine residues, resembling a zinc finger-like 

motif, were observed. Point mutations in these residues or an insertion mutant with a flexible linker (3xGGGGS) had defects 

in heterochromatin accumulation, suggesting that a specific configuration of HTM-N is required for stable HP1 binding and 

heterochromatin localization. I also found that HTM stabilizes HP1 binding to heterochromatin by immunostaining and 

fluorescence recovery after photobleaching. The impacts on HP1 stabilization varied among HTM, HTM-N, HTM-C, and 

HTM V374D (a mutant harboring a mutation in the second HP1 binding motif). These results indicated that not only the 

number of HP1 binding motifs but also the configuration of the HP1 binding motifs within HTM are crucial for stabilizing 

HP1 binding to heterochromatin. In conclusion, this study reveals the mechanism of SUV420H2’s heterochromatin 

localization and the regulation of HP1 dynamics via multiple and properly configured HP1 binidng motifs. In addition, 

HTM V374D, which does not affect HP1 dynamics, could serve as a probe for tracking heterochromatin dynamics, 

demonstrating its applicability in visualizing replication-associated heterochromatin changes. 


