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Supplementary information:

Figure S1: Representation of labeling positions. Nucleosomes crystal structure (3LZ1) and
accessible fluorophore space for donor (light green) and acceptor (red). Histones are shown in blue
(H3), forest green (H4), ruby (H2A) and yellow (H2B). A) Isl.: Alexa488 at +41bp DNA, Alexa594 at -53
bp DNA, B) H2B-Il,: Alexa488 at H2B and Alexa 594 at -53 bp DNA, C) H2B-Dy.: Alexa488 at H2B and
Alexa 594 at -15 bp DNA.
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Figure S2: Nucleosomal states during disassembly. spFRET measurements with I,l; nucleosomes
reveal three distinct states nucleosomal with P ~ 0.39 - mid-FRET (MF) state, P = 0.64 - high-FRET

(HF) and P =0.12 - low-FRET (LF) state. In the schematic both H2A-H2B Dimer is shown in yellow,
(H3-H4). tetramer in grey, DNA in black, donor in green and acceptor in red.
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Figure S3 Hydrogen bond occupancy for H2A residue 81 and 88 in H2A copy 1. Hydrogen bond
occupancy for residue 81 (A) and residue 88 (B) were calculated from the 20-150ns trajectory.

Figure S4 Initial structure of Sim1 and Sim2. Sim 1: 100ns NPT equilibration was performed on the
wild type crystal structure (PDB ID: 1KX5). Sim 2: Starting from the snapshot of Sim 1 at 100ns, 150ns
production run was performed for wild type and all mutated systems. H3: copy 1 purple blue and copy
2 magenta. H4: copy 1 orange and copy 2 yellow. H2A: copy 1 salmon and copy 2 light green. H2B:
copy 1 white and copy 2 teal.



Tab S1: Primers for overlap extension PCR

Name Sequence 5° — 3’

H2A Nde | forward TATTATCATATGTCAGGAAGAGGCAAACAA
H2A Not | reverse ATATAGCGGCCGCGTTTACTTGCTCTTGGCCGA
H2A R81A forward GCAGGTGTGCGGGGATAATGC

H2A R81A reverse GCATTATCCCCGCACACCTGC

H2A R88A forward CTCATCGTTGGCCACAGCGAG

H2A R88A reverse CTCGCTGTGGCCAACGATGAG

H2A R81E forward GCATTATCCCCGAACACCTGC

H2A R81E reverse GCAGGGTGTTCGGGGATAATGC

H2A R88E forward CTCGCTGTGGAGAACGAGAG

H2A R88E reverse CTATCGTTCTCCACAGCGAG




