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Analysis of ligand-protein interaction in HDAC5 and HDAC7 

 We compared the six inhibitor interactions with HDAC5 and HDAC7 (PDB ID: 

3ZNS) to understand their different activities. Because the crystal structure of HDAC5 is 

unavailable, a homology model was used instead. Our analysis of the six compounds showed 

that they yield similar interactions with HDAC5 and HDAC4 (Table 2). A4291 

(Supplementary Fig. 3A) and A159452 (Supplementary Fig. 3B) share similar moieties and 

binding activities. Their cyclohexane-1,2-diol moieties form coordinated bonds with the zinc 

ion, as well as hydrogen bond with the polar amino acid residue H833. Van der Waals 

interactions are formed with the hydrophobic L973 amino acid residue. Inhibitors A226640 

(Supplementary Fig. 3C), A640973 (Supplementary Fig. 3D) and A364365 (Supplementary 

Fig. 3E) contain sulfonyl moieties that create coordinated bonds with the zinc ion. They also 

share interactions with residues H872 and G1004. Inhibitor 363007 (Supplementary Fig. 3F) 

contains a phosphoric moiety and forms hydrogen bonds to R710 and G1004, but 

hydrophobic bonds to H872 and F900.  

 Our IC50 results showed the identified inhibitors having less inhibitory effect on 

HDAC7 (Table 2). Inhibitors A4291 (Supplementary Fig. 4A), A159452 (Supplementary Fig. 

4B), A226640 (Supplementary Fig. 4C) and A640973 (Supplementary Fig. 4D) were unable 

to form interactions with the zinc ion within the catalytic site. In contrast, Table 2 displayed 

inhibitors A364365 (Supplementary Fig. 4E) and A363007 (Supplementary Fig. 4F) with 

weak inhibitory effects.  

 Finally, an interaction analysis was performed on HDAC9. The structure of HDAC9 

is unavailable; therefore, a homology model was developed based on HDAC4. The 

interaction analysis of HDAC9 showed similar results to HDAC4 and HDAC5 

(Supplementary Fig. 5A-F). 

 



 

Supplementary Figure 1. The structures of 40 candidate compounds. 



 

Supplementary Figure 2. Residue interactions of identified inhibitors.  

(A-F) 2D diagram interactions between the identified inhibitors and cavity site residues of 

HDAC4 as developed from DS. Residues and bonds are colored by interaction types. (G) The 

heat map of interactions between cavity site residues and HDAC4. The highest interactions (4) 

are shaded red, whereas the lowest interactions (1) are shaded pink.  

 

 



 

Supplementary Figure 3. Interaction analysis between identified inhibitors and HDAC5. 

The docking poses of six inhibitors in the binding site of HDAC5 (A-F) reveals the spatial 

conformations within the active site. Atoms were colored by type whereas lines (pink) 

represent HDAC5 protein residues. The zinc ion (grey sphere) is located within the active site, 

with dashed line indicating coordinate binding. Amino acid residues are listed as shown.  



 

 

Supplementary Figure 4.  Interaction analysis between identified inhibitors and HDAC7. 

The docking poses of six inhibitors in the binding site of HDAC7 (A-F) reveals the spatial 

conformations within the active site. Atoms were colored by type whereas lines (grey) 

represent HDAC7 protein residues. The zinc ion (grey sphere) is located within the active site, 

with dashed line indicating coordinate binding. Amino acid residues are listed as shown.  



 

Supplementary Figure 5. Interaction analysis between identified inhibitors and HDAC9. 

The docking poses of six inhibitors in the binding site of HDAC9 (A-F) reveals the spatial 

conformations within the active site. Atoms were colored by type whereas lines (green) 

represent HDAC9 protein residues. The zinc ion (grey sphere) is located within the active site, 

with dashed line indicating coordinate binding. Amino acid residues are listed as shown.  



 

Supplementary Figure 6. Multiple sequence alignment of HDAC isozymes. 

The HDAC isozyme sequences was obtained and aligned. Amino acid residues are color 

coded and highlighted to show residue consensus at numbered position.  

 

 

Supplementary Figure 7. SAHA interactions in HDAC isozymes. 

(A) HDAC2 (green) and HDAC6 (yellow) complex was aligned and a surface model was 

produced. The tyrosine residue is labeled as shown. (B) The structures of class I (HDAC2, 

green), IIa (HDAC4, pink; HDAC7, blue), and IIb (HDAC6, yellow) are aligned. Inhibitor 

A4291, posed from HDAC4, is aligned within the active site. The grey sphere represents the 

zinc ion.  



 

Supplementary Figure 8.  Ranking and hit rate of docking software.  

(A) Ranking order of the identified inhibitors across three programs. (B) Hit rate of different 

methods. The six inhibitors are docked and ranked in DS, LeadIT or iGEMDOCK. The hit 

rate is defined as I/T (%), where I is the number of the identified inhibitors among 

the T highest-ranking compounds The consensus score (red line) improves the ranking of the 

inhibitors against 27 false positives. 

 


