Additional File 1:  Details of the method used for prediction of host-pathogen interactions (HPIs) between human and M. tuberculosis H37Rv (Mtb) proteins

The amount of experimentally validated data pertaining to host-pathogen (human-M. tuberculosis) interactions (HPIs) is limited [1]. A deeper insight into the virulence machinery of the pathogen necessitates adoption of computational methodologies towards identifying a broader set of HPIs [2]. Computational methods of HPI prediction are in general based on a template set of known protein-protein interactions (PPIs) (either intra-species PPIs or inter-species PPIs across different organisms), and make the assumption that function and interaction behaviour of orthologous proteins would be conserved/ similar [3]. When two proteins constituting a potential HPI pair bear significant homology (either at structural or at sequence level) with a corresponding pair of interacting proteins from the template PPI set, a host-pathogen interaction may be inferred [4,5]. Previous studies have used both sequence as well as structural homology based approaches for identifying new protein-protein interactions [1,4,4,6–9]. Given the limited number of available M. tuberculosis protein structures [2], a sequence homology based ‘interologs’ approach [7] was adopted in the present study with an aim of creating and utilizing a sufficiently large template PPI dataset. Furthermore, a refinement step was incorporated in our search, wherein each of the potential HPIs were validated considering contributing factors like cellular localization of the participating proteins, as well as their expression profiles during infection. The methodology for prediction of HPIs and construction of a protein-protein interaction network (PPI) has been elaborated below.

 Prediction of putative HPIs between human and M. tuberculosis H37Rv (Mtb) proteins
A template PPI library was built after screening intra-species as well as inter-species PPIs from different publicly available (protein-protein interaction) databases. These databases include APID [10], BIND [11], DIP [12], HPIDB [13], I2D [14], InnateDB [15], Intact [16], MBinfo (www.mechanobio.info/), MINT [17], Molcon (www.molecularconnections.com/), MPIDB [18], PATRIC [19], and Spike [20]. Figure S1.1 provides a schematic representation of the homology/ interolog based method used to predict HPIs using the template library. For any given template PPI, A↔B (i.e., protein A interacting with protein B), the human/ Mtb orthologs of both A and B, say A' and B' respectively, were first identified. Orthology was inferred using reciprocal Blastp [21] using an e-value cut-off of 0.00001 and a coverage cut-off of 80%. While an identity cut-off of 30% was used for predicting homologues between humans and bacterial proteins, a cut-off of 50% was used between Mtb and other bacterial proteins. Subsequently, based on the inferred orthology, the following HPIs were inferred – (a) A ↔ B’ or (b) A’ ↔ B, provided one of the interacting proteins belongs to the host (human) and the other belongs to the pathogen (M. tuberculosis H37Rv).
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Figure S1.1: Schematic representation of the interolog based method used for predicting Host-Pathogen interactions (HPIs) between human and M. tuberculosis H37Rv proteins.

 Filtering of the predicted HPIs between human and M. tuberculosis H37Rv (Mtb) proteins
The predicted set of HPIs was filtered based on a few relevant parameters. They included, (a) sub-cellular localisation, and (b) expression levels of interacting proteins during infection. It was assumed that (I) both the host and the pathogen proteins need to be co-localized, and (II) differentially expressed (as compared to basal expression levels) to take part in a HPI event. Proteins localized on the host and pathogen cell surfaces (and the secreted proteins) are the primary candidates for such HPIs. Further, in cases where the pathogen (Mtb) has been internalized by the host cell (e.g., engulfed by a macrophage), the pathogen proteins can also interact with the host’s cytoplasmic proteins. Sub-cellular localization of the human proteins was obtained from the Gene Ontology (GO) database [22]. Since, GO cellular component annotations were not available for most of the Mtb proteins, consensus of the results obtained from in silico approaches like PSORTb [23] and TBpred [24] was used for predicting the sub-cellular localizations of such Mtb proteins. Differentially expressed genes (during infection) for both the human and Mtb cells were extracted from available microarray datasets [25–27]. A gene was considered to be differentially expressed if it was two-fold up- /down-regulated (when compared to its basal expression level). A few experimentally validated HPIs [28–30] were also appended to the list of filtered HPIs to obtain the final list of predicted HPIs between human and Mtb cells.

Construction of the PPI networks
The HPIs obtained using the above mentioned interologs based prediction method and those mined from literature were used to construct the Mtb- human interactome HPI network. Further, high confidence intra-species PPIs from both human and Mtb were used to construct respective ‘background’ PPI networks. For this purpose, intra-species PPI networks (of both humans and Mtb) were separately downloaded from the STRING database [31]. The background PPI networks were further filtered for a cumulative score of greater than (or equal to) 900, as proposed by an earlier literature [32]. The topological properties of these networks were analyzed using Cytoscape [33].
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