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SUPPLEMENTARY DATA

Supplementary Figure S1. Codon optimization of the ATAD2 bromodomain sequence. The DNA sequence
of the codon optimized human ATAD2 bromodomain for expression in Escherichia coli.
CAAGAAGAAGACACATTCCGCGAACTGCGCATATTTCTCCGCAACGTAACACATCGCTTGGCTAT
AGACAAAAGATTTAGAGTTTTCACTAAACCGGTAGACCCGGACGAAGTACCGGACTACGTCACCG
TAATAAAACAACCGATGGACTTGTCTAGCGTAATCTCTAAGATAGACCTACATAAATACCTGACTG
TTAAGGACTACTTGCGCGACATAGACCTAATCTGTTCTAACGCACTCGAATACAACCCGGACCGC
GACCCGGGAGACCGATTGATACGCCATCGCGCATGTGCTCTCCGCGACACTGCATACGCAATAAT

AAAGGAAGAATTGGACGAAGACTTCGAACAGCTCTGTGAAGAAATACAGGAAAGCCGC



Supplementary Figure S2. Isomorphous and anomalous difference maps corresponding to sulfur atoms
in the ATAD2 bromodomain structure. A. Shown is the Fo-Fo isomorphous difference Fourier map
calculated using Phenix' between 3DAI* (red) and 6CPS (green) contoured at 3 sigma. The R-factor between
the two data sets was determined to be 31.4% for F(obs) as calculated using CAD and Scaleit within CCP4’
indicating significant differences between the two structures. Structural perturbations were clearly observed in
the isomorphous difference maps, including partial formation of a disulfide bond. The HEPES is also observed
in the difference map though its clarity is influenced by the water molecules bound in 3DAI. B. and C. Shown
are the anomalous difference Fourier maps for 3DAI (cyan) and 6CPS (yellow-orange). Anomalous maps were
calculated using Phenix with data to 4 angstroms as estimated for the limit of anomalous signal using Xtriage'.
Maps were contoured to 3 sigma and showed equivalent peak heights for the anomalous scattering sulfurs from
M1029, C1101 and two sulfates bound from the crystallization conditions. Significant difference was observed

for the C1057 and C1079.

Supplementary Figure S3. Measurement of the ATAD2 bromodomain binding activity by ITC. (A)
Exothermic ITC enthalpy plot for the binding of the wild-type, non-codon-optimized ATAD2 (WT ATAD?2)
bromodomain and the histone H4K5ac peptide ligand (res 1-10). (B-D) Exothermic ITC enthalpy plots
comparing binding of the ATAD?2 triple cysteine bromodomain mutant with no disulfide bridge to the ATAD2
bromodomains with either 49% or 100% disulfide bridge formation to the histone H4K5ac peptide ligand (res
1-10). (E-G) Exothermic ITC enthalpy plots comparing binding of the ATAD?2 triple cysteine bromodomain
mutant with no disulfide bridge to the ATAD2 bromodomains with either 49% or 100% disulfide bridge

formation to the binding of GSK compound 38",

Supplementary Figure S4. The sulfur atoms are in van der Waals contact. Time trace of the distance
between the sulfur atoms of C1057 and C1059. When the disulfide bridge is formed (slate line and dots) the
distance is restrained by the covalent bond. The average distance for the trajectory without the disulfide bridge

(orange line and dots) is 4.61 A, which provides evidence that the two sulfur atoms are most of the time in



optimal van der Waals contact. The dots represent all data points and the solid line is a moving average with a

window of 100 data points.

Supplementary Figure S5. Rotameric states of 11074 and V1008. 2D histogram density estimates of the y2
angle of [1074 (gatekeeper residue) versus the y1 angle of V1008 (part of the ‘RVF’ shelf). The plot overlays

data from the simulation with (slate) and without (orange) the disulfide bridge formed.
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