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SUPPLEMENTARY DATA FILES  

 
Supplementary Data File 1A-E: Resources 

Tab A: Primer sequences 

Tab B: Yeast strains (and their phenotypes) 

Tab C: CUT&RUN antibodies  

Tab D: Captify Targets (nucleosomes and free DNA) 

Tab E: Captify Queries (+ Misc protein info) 

 

Supplementary Data File 2: CUT&RUN sequence stats.  [Related to Fig. 4b] 

 
Supplementary Data File 3: RNA-seq results for the 868 genes significantly differentially 

expressed between any condition (yeast +/- Dsup exposed to H2O2 (0, 4 or 8mM) for 30 mins; T0 

is untreated). Data shown are the average of triplicate experiments.  [Related to Fig. 5]  

 
Supplementary Data File 4: Compiled Captify data.  [Related to noted Figs] 

Tab 1. Fig. 6a: Dsup (WT) Titration (0 μg/mL SalDNA) - 150 mM & 250 mM NaCl 

Tab 2. Fig. 6b: Dsup (WT) Titration ± (1 μg/mL SalDNA) 

Tab 3. Fig. 6c: Dsup (HMGN-3R/3E, HMGN-8A, Dsup ΔC) Titration ± (1 μg/mL SalDNA) 

Tab 4. Fig. 8a: Dsup (WT) Titration w/ tail truncated Nucs (1 μg/mL SalDNA) 

Tab 5. Fig. 8b: Dsup (WT) Titration w/ select acyl Nucs (1 μg/mL SalDNA) 

Tab 6. Fig. 8c: Dsup (WT) Titration w/ select methyl Nucs (1 μg/mL SalDNA) 

Tab 7. Fig. 8d: Dsup (WT) Titration w/ acidic patch mutant Nucs (1 μg/mL SalDNA) 

Tab 8. Supplementary Fig. 8a: Dsup (WT) Titration (± 0.74 μg/mL SalDNA) 

Tab 9. Supplementary Fig. 8b: Dsup (ΔHMGN ΔC) Titration (± 0.74 μg/mL SalDNA) 

Tab 10. EC50
rel Table for all Captify figures 
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SUPPLEMENTARY FIGURE LEGENDS  

 
Supplementary Fig. 1. Impact of Dsup on yeast chronological and replicative lifespan.  a. In 

otherwise WT yeast Dsup had negligible impact on chronological lifespan (the length of time a 

cell survives in a non-dividing state). EV, Empty vector.  b. Dsup expression slightly reduces 

yeast replicative lifespan (the maximum number of times a cell can divide). All strain genotypes 

in Supplementary Data File 1B. Source data is provided in the Source Data file. 

 
Supplementary Fig. 2. Cell compartmentalization of redox reporters. roGFP-Grx1 (redox 

sensitive GFP - GlutaRedoXin 1) localizes to the cytoplasm (left), while an NLS fusion (roGFP-

Grx1-NLS) localizes to the nucleus (right). 

 

Supplementary Fig. 3. Micrococcal Nuclease (MNase) digestion of yeast chromatin. a-b. 

Isolated chromatin from crosslinked yeast cells containing Dsup (WT) or Empty vector (EV) was 

untreated (Input) or incubated with MNase (times indicated), purified to DNA, and resolved by 

agarose gel electrophoresis (see Methods). MW, DNA molecular weight standards. *, **, *** : 

mono-, di-, or tri- nucleosome sized DNA fragments. Source data is provided in the Source Data 

file. 

 
Supplementary Fig. 4. CUT&RUN DNA yields from three independent analyses of yeast 

strains containing Empty vector (EV), Dsup (WT), Dsup ΔHMGN ΔC +NLS or Dsup HMGN-

3R/3E (6His-Dsup-FLAG: each enriched with anti-FLAG). Controls are IgG and anti-H3K4me3. 

All antibodies in Supplementary Data File 1C. Source data is provided in the Source Data file. 

 
Supplementary Fig. 5. Gcn4 OX (overexpressed) has elevated levels of the transcriptional 

activator, not observed in the presence of Dsup (WT or mutants). Immunoblot of total protein 
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extracts from indicated strains (Supplementary Data File 1B) detected by anti-Gcn4 or anti-H3 

(loading control) of samples ran on the same gel. Source data is provided in the Source Data 

file. 

 
Supplementary Fig. 6. Purified Dsup proteins (format: 6His-Dsup-FLAG) used for Captify 

analyses (e.g., Figs. 6 and 8 and Supplementary Fig. 8). Recombinant proteins were purified, 

resolved by 15% SDS-PAGE and stained with Coomassie Brilliant Blue dye (see Methods). 

Source data is provided in the Source Data file. 

 

Supplementary Fig. 7. Schematic of Captify-Alpha assay to measure the interaction between 

epitope-tagged Dsup Queries (Supplementary Data File 1E) and biotinylated nucleosome or 

147x601 free DNA Targets (green circle represents biotin bound to the streptavidin Donor 

bead). Donor bead are laser excited (680 nM), causing release of a short-lived singlet oxygen 

molecule, and emission (520-620 nM) from proximal (within 200 nm) anti-tag Acceptor beads; 

this luminescent signal is directly proportional to the amount of [Donor-Acceptor] bridged by the 

[Target : Query] interaction. To compare across each [Target : Query], data is presented as their 

relative concentration effective in producing 50% of the maximal response (EC50
rel) by plotting 

Alpha Counts (fluorescence) as a function of protein concentration1. The assay can be 

performed under a variety of conditions (e.g., ionic strength) or -/+ modulators (e.g., competitor 

salmon sperm DNA (salDNA)). For representative data see Figs. 6 and 8 and Supplementary 

Fig. 8. Supplementary Data File 4 contains all EC50
rel from this study.  

 

Supplementary Fig. 8. Complete deletion of the Dsup HMGN and adjacent C-terminal deletion 

(DHMGN DC; D aa 359-455) ablates nucleosome and DNA binding.  a-b. Captify assay using 

6His-Dsup-FLAG queries (concentrations on X-axis; WT (a) or mutant (b) as noted below) and 

biotinylated 147x601 (free) DNA, unmodified nucleosome (rNuc) or tail-less nucleosome (trypsin 
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digested as in Fig. 8a) targets. All assays performed under optimized conditions (from Fig. 6b): 

Dsup (WT or mutant in 1.5-fold serial dilutions), nucleosome (each as indicated; 10 nM), free 

DNA (147x601; 2.5 nM), 150 mM NaCl, 0 or 0.74 (-/+) µg/ml salDNA competitor. Source data is 

provided in the Source Data file. 

 
Supplementary References 
 
1 Marunde, M. R., Popova, I. K., Weinzapfel, E. N. & Keogh, M. C. The dCypher Approach 

to Interrogate Chromatin Reader Activity Against Posttranslational Modification-Defined 
Histone Peptides and Nucleosomes. Methods Mol Biol 2458, 231-255, doi:10.1007/978-
1-0716-2140-0_13 (2022). 
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