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Figure S1 

 

 
Figure S1. A workflow for Mtb-pocketome analysis. This workflow depicts the different steps involved in 
obtaining the pockets from protein structures using consensus predictions from three different algorithms for 
binding site prediction. All the PocketDepth21 pockets within 5Å radius of predicted LIGSITEcsc33 pockets 
were selected. For all pockets thus identified, SiteHound34, an energy method that scans favorable interaction 
zones for a methyl probe within the protein was also used as a filter to extract out a set of consensus  ligand 
binding sites. 
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Different cut-off used in this study. Various PocketMatch cut-offs that have been used in 
this study along with the justification and description has been mentioned here for each of 
the analysis carried out. 

 

 

 

 

 

 



 

Table S2 

!"#$%&'(

)*+"(
!"#$%&'(

,%&&"-+%./0.1(

2013&"(0.(

45.3-6&0+#(

!%/"-( 7/1"-( 83&+%-"(

1 

Binding-Site similarity 

network of Mtb 

Pocketome at PMAX ! 

0.7.  

Figure 5A 
Predicted binding sites from 

Mtb Pocketome 

Similarity between binding sites 

detected using PocketMatch algorithm 

with a cutoff PMAX ! 0.7. 

To obtain sets of 

similar binding sites 

in form of clusters 

using MCODE 

algorithm.  

2 

Binding-Site similarity 

network of known 

binding sites from PDB 

obtained from MOAD 

database 

Figure 5B 

Binding sites extracted from 

MOAD dataset of known 

Protein-ligand complexes 

from PDB 

Similarity between binding sites using 

PocketMatch algorithm with same cut-

off as above used for predicted sites 

This network was 

constructed to 

validate the clusters 

obtained using 

MCODE algorithm. 

3 

Sub-network of Figure 

5A , each binding site set 

showing binding site 

similarities to ‘known 

drug-binding sites DB’ 

Figure 6 

Two types of nodes in the 

network.  

Circular nodes – Binding 

sites of the corresponding 

sets  

Triangular nodes – Binding 

sites of drugs 

Two kinds of edges. 

Plain edges – Binding site similarity 

between the pockets in the pocketome 

(b/w circular nodes) 

Dashed edges – Binding site similarity 

between the predicted site and the 

drug binding sites . (b/w circular and 

triangular nodes) 

To visualize the 

similarity relationship 

between the binding 

site sets and the 

known drug binding 

sites. 

4 

Bipartite network of 

target proteins in Mtb 

and its association with 

approved drugs. 

Figure S4 

Two types of nodes 

Blue nodes– Approved 

drugs. 

Red nodes– Targets in Mtb 

proteome 

Edges here represent the similarity 

between a binding site of the 

corresponding protein from the Mtb 

Pocketome and the binding site of 

approved drug. This is calculated 

using PocketMatch and the cut-off 

used for similarity is same as above. 

This network was 

constructed to rank-

list the targets with 

polypharmacological 

profile and the drugs 

with potential of 

repurposing.  

Different network variants constructed in this study. The reference to the corresponding 
figures in the manuscript is also mentioned with the detailed description of the node and the 
edges in each of them. The purpose on such a network construction is also mentioned briefly.  
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1. Obtaining Structural Proteome 

•! Mtb Structural Proteome  

•! Protein Data Bank 

•! MODBASE 

27 

2. Deriving consensus binding site •! PocketDepth 

•! LigsiteCSC 

•! SiteHound 

•! Prosite 

•! Uniprot 

22, 34, 35, 36, 37 and 38 

3. Construction of Binding site similarity network •! PocketMatch 

•! Cytoscape 

23, 40 

4. Deriving drug binding sites •! Drugbank 

•! Drugport 

•! TBDrugome 

44, 

(http://www.ebi.ac.uk/thornton-srv/databases/drugport/) 

61 

5. Validation (Predicting pocket, Ligand association, 

Clustering, drug association) 

 

•! Procognate 

•! KEGG 

•! TM-Align 

•! Autodock Vina 

•! BindingMOAD 

47, 51, 42, 50, 48 

6. Extracting sets/groups of similar binding sites from 

binding Site similarity network  (nodes as binding sites 

and edges with similarity relationship PMAX >= 0.7) 

•! MCODE 39 

7. Construction of binding-site similarity network at 

PMAX !0.6 and obtaining CC for each node in the 

network 

•! igraph package in R 41 

7. Clustering of bipartite network (with two types of 

nodes predicted Mtb pockets of target proteins and 

approved drug binding sites, edges being the binding 

site similarity >=0.7) 

•! TNET 60 

 

Datasets and tools used in the study. Various datasets and tools used in this study has been 
explained with the brief description of the experiment/method and the corresponding 
reference number in the manuscript. 

 

Table S4  

PM Score Cut-off No. of Hits for PMIN No. of Hits for PMAX
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PDB ligand hit frequency against Mtb Pocketome. This table describes the number of hits 
found for Mtb Pocketome when compared to known binding sites present in PDB at different 
PMIN and PMAX cut-off scores reported by PM. 

 

 



Supplementary Text 1 

Mtb pockets obtained were first clustered at 0.6 PMAX. The binding site network obtained 
with this cut-off was then subjected to MCODE algorithm that resulted in 105 clusters. 
Around 7379 binding sites (nodes) were present in this network. Remaining (13858 - 7369) 
sites were unique singletons. These singletons could be considered as individual site types 
each. So the total number of site types now add upto = 105 + (13858 - 7369) = 6584 types. 

The stringency of PMAX was increased to 0.7 and binding site similarity network now 
obtained, consisted of 698 nodes (binding sites) and MCODE algorithm clustered them into 
29 sets. These could be considered further for polypharmacological applications. 

 

Figure S2 

 

Figure S2. Superpositions of binding site sets. This figure depicts the superposition of 
similar sites present within a set. The residues are colored according to their chemical 
properties (provided as legend – right bottom corner). The backbone trace atoms are colored 
in white. Site superpositions were obtained using PocketAlign. The site having highest 
degree within the set was considered as the reference and all other sites were superposed 
onto it. 
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Additional PP targets found from Pocketome. This list of top 20 high scoring pockets 
along with the information on number of cofactor hits, number of drug hits, clustering 
coefficient, and TDR druggability score for each of them. Normalized degree is also reported 
for each node and the high degree values have been highlighted in bold.  
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Isoniazid Secondary Hits. These are the isoniazid secondary target hits picked up with high 
PMAX score. The first column represents the Mtb protein (Rv No.)  separated by ‘_’ and 
pocket identifier, whereas the second column represents the isoniazid adduct binding site 
obtained from PDB. 

 

 



 

 

 

 

 

 

Figure S3 

 

Known tubercular drug binding site hits in Mtb Pocketome. The topmost panned 
represents the distribution of all the pockets of pocketome across known ‘Tuberculist’ 
pathways. Each of the subsequent panels below correspond to the binding site similarity hits 
obtained to pockets from the pathway of the respective anti-tubercular drugs. 
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PAS secondary hits. All the hits in the folate metabolism pathwasy (PMAX ≥0.4) obtained 
for PAS (PDB HETATM code :BHA) binding site in the Mtb pocketome. 

 

Supplementary Text 2 

Kinnings et.al. had proposed TB-drugome to understand the interactions of Mtb proteins 
with the currently approved drugs by constructing a drug-target network through similarities 
at the binding site. In their study, SMAP was used to obtain the similarity between predicted 
pockets in Mtb structural proteome and the drug-binding sites of the approved drugs. A 
systematic comparison was carried out at two levels – firstly the prediction of pockets, 
followed by the drug association obtained through binding site similarity.  

The pockets were extracted from the ehits docking poses obtained from the TBdrugome 
studies. All the 1097 predicted pockets from the MODBASE models reported from 
TBdrugome studies were compared to pockets predicted from our approach. Overlap of 
atleast one residue was considered for the pockets detected by both the methods. Out of 1097 
cases, 662 pockets detected had an overlap of atleast one residue, thus covering 60% of the 
pockets reported already. PocketMatch was also run to check all the drug associations 
reported by TBdrugome study and an average PMAX score of 0.40 was obtained. Data can 
be accessed at http://proline.biochem.iisc.ernet.in/mtbpocketome/methods.phpunder 
‘Comparison to TB-Drugome’ section. 



 

 

Figure S4 

 

 

 

 

 

 

 

 

 

 

Figure S4. Bipartite network of high confident drug target and approved drugs.  (A) 
Bipartite Network of high confident targets and approved drugs. The red nodes represent the 
high confidence targets obtained from targetTB and the blue nodes represent the approved 
drugs. The edge represents significant site similarity (Pvalue ~1e-04). (B) Cumulative 
Degree distribution of proteins and the drug in the bipartite network. (C) Drugs and proteins 
with highest number of connections in the bipartite network. 


