
SUPPLEMENTARY FIGURES 

 

 

Figure S1. Overview of the RaPID system, related to STAR methods. A. Schematic of the RaPID selection 
scheme. B. Library design and codon assignment used in the RaPID selections. 

 

 

  



 

Figure S2. Domain architecture of the Bromodomain and ExtraTerminal domain (BET) family of 
proteins, related to STAR methods. A. Domain topology of human BRD2, BRD3, and BRD4. The first 
(BD1) and second (BD2) bromodomains, extraterminal domains (ET), and C-terminal domains (CTD) are 
indicated. Residue ranges of the BDs are indicated, and the colouring shown for each individual BD is used 
throughout the text. B. The X-ray crystal structure of BRD4-BD1 (wheat) in complex with a diacetylated 
histone H4 peptide (orange, PDB ID: 3UVW). Left: Ribbon representation of the BRD4-BD1:diacetylated 
histone H4 complex. The conserved asparagine (Asn140) and the N-terminal AcK residue from the 
diacetylated histone H4 motif (AcK5) with which Asn140 makes a hydrogen bond are displayed as sticks and 
the hydrogen bond formed between them is indicated by the orange dashed line. A close-up of the WPF shelf 
that forms significant van der Waals interactions with C-terminal AcK (AcK8) of the diacetylated motif in 
histone H4 is shown in the diagram enclosed in the dashed circle. Right: Surface representation of BRD4-BD1 
showing the hydrophobic cavity of the BD that is occupied by the N-terminal AcKs of diacetylated motifs. 
The WPF shelf with which the C-terminal AcKs of diacetylated motifs interact is coloured in dark grey. 

 

 

 

 

 

 

 



 

Figure S3. Electron density maps (2Fo-Fc, contour level 1.0σ) of the final refined structures, related to 
Figures 2, 3, 6 and 7. A. 2Fo-Fc map of peptide 2.2E in complex with BRD2-BD2. B. 2Fo-Fc map of peptide 
2.2B in complex with BRD2-BD1. C. 2Fo-Fc map of peptide 4.2E in complex with BRD4-BD2. D. 2Fo-Fc 
map of peptide 4.2D in complex with BRD4-BD2. E. 2Fo-Fc map of peptide 4.2D in complex with BRD3-
BD2.  

 

 

 

 



 
Figure S4. SEC-MALLS analysis of 2.2B in complex with BRD2-BD1 and BRD2-BD2, related to Figures 
1 and 3. A. Size exclusion chromatogram for BRD2-BD1 alone (solid line) and in the presence of 1.5 molar 
equivalents of 2.2B (dashed line). The calculated molecular weight from MALLS analysis is also shown for 
BRD2-BD1 alone (red bold line). B. Size exclusion chromatogram for BRD2-BD2 alone (solid line) and in 
the presence of 1.5 molar equivalents of 2.2B (dashed line). The calculated molecular weight from MALLS 
analysis is also shown for BRD2-BD2 alone (black bold line) and in complex with 2.2B (purple bold line)  

 

 

 

 

 

 

 

 

 

 



 

Figure S5. Asymmetric unit of the BRD4-BD2:4.2E complex, related to Figure 6. A. The asymmetric unit 
shows two copies of BRD4-BD2, each bound in an identical fashion to a molecule of 4.2E (4.2-A). An 
additional peptide, 4.2E-B, is observed interacting with the 4.2-A molecule that is bound to BRD4-BD2-B in 
the asymmetric unit. B. Inter-mainchain hydrogen bonding between 4.2E-A and 4.2E-B (red dashed lines). 

 



 

Figure S6. Comparison of the BRD3-BD2:4.2D and BRD4-BD2:4.2D complexes, related to Figure 7. 
The peptide is shown in yellow, BRD3-BD2 is shown in grey, and BRD4-BD2 is shown in salmon. A. Ribbon 
representation of the structure of BRD3-BD2 bound of 4.2D (1.5 Å resolution; PDB ID: 8CV5). B. Ribbon 
representation of the structure of BRD4-BD2 in complex with BRD4-BD2 shown in the same orientation as 
the structure in A. An overlay of α-carbons of both structures shown in A and B has an RMSD of 0.32 Å). C. 
Left panel: Close-up view of the BRD3-BD2:4.2D interaction. The sole residue, E344, in BRD3-BD2 that 
differs from BRD4-BD2 within the binding sphere of the interaction is displayed. This residue forms a salt 
bridge with R8 of 4.2D. Right panel: Close-up view of the BRD4-BD2:4.2D interaction. The position of the 
sole residue, G385, in BRD4-BD2 that differs from BRD3-BD2 within the binding sphere of the interaction 
is shown. This residue does not form any contacts with 4.2D. 

 

 

  



SUPPLEMENTARY TABLES 

 

Table S1. Peptide details and dissociation constants for the cyclic peptides selected for study from 
RaPID selections against BRD2-BD2, BRD3-BD2, and BRD4-BD2, related to Figures 1, 4 and 5.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table S2. Data collection and refinement statistics for the crystal structure of BRD2-BD2 in complex 
with 2.2E (PDB ID: 8CV7) solved using molecular replacement, related to Figure 2 and STAR 
methods. 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Table S3. Data collection and refinement statistics for the crystal structure of BRD2-BD1 in complex 
with 2.2B (PDB ID: 8DNQ) solved using molecular replacement, related to Figure 3 and STAR 
methods. 
 
 

 

 

 

 

 

 

 

 

 

 

 



Table S5. Data collection and refinement statistics for the crystal structure of BRD4-BD2 in complex 
with 4.2E (PDB ID: 8CV4) solved using molecular replacement, related to Figure 6 and STAR 
methods. 

 

 
  



Table S6. Data collection and refinement statistics for the crystal structure of BRD4-BD2 in complex 
with 4.2D (PDB ID: 8CV6) solved using molecular replacement, related to Figure 7 and STAR 
methods. 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Table S7. Data collection and refinement statistics for the crystal structure of BRD3-BD2 in complex 
with 4.2D (PDB ID: 8CV5) solved using molecular replacement, related to Figure 7 and STAR 
methods. 
 
 

 

 

 

 

 

 

 

 

 

 

 

 



 

Table S8. Details of the precipitant conditions in which cocrystals were obtained, related to STAR 
methods. Protein:peptide complex with PDB ID and corresponding conditions are given.  
 
 

 


