


 
 
Figure 3. H1:ssDNA and H1:dsDNA droplets exhibit distinct material properties. (A) 
Computational phase diagrams in the temperature-concentration plane. For each system, we calculated 
the upper critical temperature for phase separation (4. ). The displayed values are normalized by the 4.  
with ssDNA*)  (4.

) ). (B) Probability distribution of the number of DNA bound to each H1. (C) 
Probability distribution of the number of contacts with H1 formed by an individual DNA molecule 
(ssDNA$)  or ssDNA*) ). (D) Example configurations of the condensates formed between ssDNA*)  (left) 
and dsDNA*)  (right) with H1. The insets highlight the different protein-DNA binding modes. (E) 
Schematic of the controlled droplet fusion assay with optical tweezers (droplet created with BioRender). 
(F) Snapshots of a representative fusion event for H1:Cy5-ssDNA$)  (top) and H1:Cy5-dsDNA$)  
(bottom) droplets visualized by Cy5 fluorescence. (G) Force profiles of the two traps during a 
representative fusion event for H1:ssDNA$)  (left) and H1:dsDNA$)  (right) droplets. 9 represents the 
droplet fusion time. (H) 9 values for H1 droplets formed with different nucleic acid substrates. The 9 
value for dsDNA$)  is too small to be visible (0.0046 ± 0.0013 s). 9 values for RNA$)  and ssDNA*)  were 
nondetermined (N.D.) because these droplets did not fuse during our observation window (at least 20 s 
after contact). Data are mean ± SEM of at least 12 fusion events for each condition. (I and J) 
Representative images of two H1:Cy5-ssDNA*)  droplets or two H1:Cy5-RNA$)  droplets that were 
unable to fuse. All experiments were performed with 2.5 µM H1 and 10 µM DNA/RNA (10% labeled).  

.CC-BY-NC-ND 4.0 International licenseavailable under a
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprintthis version posted March 17, 2021. ; https://doi.org/10.1101/2021.03.17.435841doi: bioRxiv preprint 



 
 
Figure 4. H1 puncta formation in the cell requires its C-terminal tail. (A) Representative confocal 
fluorescence images of HEK293T cells transfected with either eGFP-H1 (top) or eGFP-H1∆C (bottom). 
(B) Violin plot showing the distribution of number of H1 puncta per cell for eGFP-H1 and eGFP-H1∆C 
cells. (C) Representative images of cells co-transfected with eGFP-H1 and RPA-mCherry, or with 
eGFP-H1∆C and RPA-mCherry, and treated with either mock or 2 mM HU + 20 µM AZD6738 for 12 
h. (D) Violin plot showing the distribution of number of RPA puncta per cell for eGFP-H1 and eGFP-
H1∆C cells after mock or HU + AZD6738 treatment. 
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