Methods and Parameters 
ClustalW
ClustalW alignment parameters include gap opening penalty (GOP) 10 and gap extension penalty (GOE) 0.1 for pairwise sequence alignment and GOP 10 and GOE 0.2 for multiple sequence alignment, gap separation distance cut-off value of 6 and Gonnet algorithm in protein weight matrix. Residue specific penalty and hydrophobic penalties were “on” whereas end gap separation and use of negative matrix were set to “off” for the ClustalW run.
Mega version 6.0
The phylogenetic tree was inferred using neighbor joining method computing the evolutionary distance using Jones Taylor Thornton model for amino acid substitution. Gaps and missing data were filtered out using partial deletion method with 95% site-coverage cut-off, and 1000 bootstrap replicates were used to generate the phylogenetic tree.
STRING
Cut-off value of 0.65, using neighborhood, gene fusion, co-occurrence, co-expression, experiments, databases and text mining results.
High-throughput in silico virtual screening and Free Binding Energy calculation 
Ligand preparation and docking was performed using raccoon and Autodock4 [1, 2]. Autodock4 uses Lamarckian Genetic Algorithm and Empirical Binding Free Energy Function to calculate the binding energy of ligand to the target protein [2]. The compounds library was downloaded from ChEMBL-NTD database (ftp://ftp.ebi.ac.uk/pub/databases/chembl/ChEMBLNTD/) (We retrieved GSK / ChEMBL combined ChEMBL-NTD data set, Novartis GNF whole cell dataset, Novartis GNF liver stage dataset, DNDi HAT dataset, DNDi Chagas dataset, Harvard Medical School Liver Stage Malaria dataset, and DNDi T. b. brucei dataset from ChEMBL-NTD database.), and virtual screening preparation was performed using raccoon software. The final MD simulated model was used for Autodock4 docking, grid files for the same were generated using Autogrid4 [2]. The model structure was used to identify small molecular inhibitors with a greater affinity towards the predicted active site through in silico Autodock4 docking experiments. From the results obtained, the protein-ligand structures corresponding to a predicted binding energy score <-9kcal/mol to the active site were selected for the further analysis. From this subset, compounds following Lipinski rule of 5 and having a quantitative estimate of drug-likeness [3] (QED) score greater than 0.60 (from 0-1) were selected. Literature survey was performed on selected compounds and finally, the compounds active on P. falciparum at low concentration and either inactive or active at high concentration on human host were shortlisted for further analysis. The final shortlisted compounds were tested for PAINS analysis [4]. Binding energies of the compounds selected on the basis of literature survey were calculated using Poisson-Boltzmann equation (PB) [5] and Generalized Born (GB) methods [5] in AMBER (ver. 12) [6]. AMBER simulations were performed using a 5GB NVIDIA Tesla K20 GPU card on an i-7 Intel quad-core workstation. Input files for the simulation programs were prepared with AMBER LEaP using leaprc.ff99SB forcefield. Antechamber was used for parameterizing small molecules (ligands) using GAFF. AMBER12 Simulated Annealing with NMR-Derived Energy Restraints (SANDER) was used for energy minimization. PMEMD was used to equilibrate the system and perform molecular production simulation. All the MD simulations were performed with distance constraints using SHAKE on the hydrogen atoms, 2fs time step, and Langevin Dynamics for temperature control. A weak restraint (2.0 Kcal/mol-Å2) on the complex was used during energy minimization, heat and density equilibrium. A cut-off value of 8Å was used during MD simulation. We equilibrated the complex for 1.1ns (500ps, 500ps and 1ns heat, density and pressure equilibrium respectively) before 10ns production simulation at 300K. Root mean squared deviation plot (RMSD) was generated before and after production run to check the stability of the complex.  MMPBSA.py script was used to calculate the free binding energy of the protein – ligand complex and contribution of active pocket residues in binding [7]. We used cpptraj to calculate hydrogen bond occupancy and life-time for PfPRL-ligand complex during molecular dynamics simulation. The distance cut-off value for hydrogen bond formation was limited to 3.5Å with an angle cutoff 135˚. PyMOL was used to visualize the 3D models of protein, ligand, and protein-ligand complex. LigPlus was used to generate hydrogen bond and hydrophobic interaction plot for protein-inhibitor complexes [8].
LigPlus 
Hydrogen bond interaction - maximum hydrogen-acceptor distance of 2.7Å, maximum donor-hydrogen distance of 3.35Å,
Hydrophobic interactions - minimum and maximum contact distance of 2.9Å and 3.9Å, respectively.
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S1-Figure 1: - Interacting partner predictions for PfPRL using string database.














[image: ]
S1-Figure 2:- Analysis of molecular dynamics data. Figure A  represents changes in potential energy of PfPRL during energy minimization step, before production simulation, using CHARMM27 forcefield and steepest descent energy minimization method. Figure B and C shows the changes in backbone RMSD and radius of gyration during 10ns production simulation.









[image: ]S1-Figure 3: - Figure A and B shows Ramachandran plot and ERRAT score for PfPRL predicted 3D structure after 10ns production simulation run.
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S1-Figure 4: - Multiple sequence Alignment for Plasmodium falciparum PRL phosphatase orthologs.
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S1-Figure 5: - The Phylogenetic tree for PRL phosphatases in selected model organisms. Phylogenetic analysis shows that evolutionarily close organisms are clustered together.
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S1-Figure 6: - 3D structure of PfPRL predicted by I-TASSER after 10 ns simulation:- A) Cartoon view, B) Surface view with 50% transparency showing binding pocket predicted by Fpocket (Red-Helix, Yellow-Sheet, Green-Coil, Blue-Binding Pocket.




A. [image: ]
B. [image: ]
C. [image: ]
D. [image: ]
S1-Figure 7: - Cluster dendograph representation for shortlisted 473 ChEMBL-NTD compounds with autodock binding energy <-9 kcal. Cluster dendograph was generated ChemAxon and R-packages. Amongst 473 ChEMBL-NTD compounds, Cluster 1 and cluster 2 represent clustering of 45 and 11 compounds, respectively, (Figure A), Cluster 3 and cluster 4 represent clustering of 35 and 52 compounds, respectively (Figure B), Cluster 6 and cluster 8 represent clustering of 50 and 59 compounds, respectively (Figure C), Cluster 9 and cluster 10 represent clustering of 36 and 23 compounds, respectively (Figure D).

















Figure 8: - PfPRL-Ligand Complexes: A) Complete PfPRL-ligand complex view, B) The ligand is shown with the interacting residues of PfPRL within 4Å, C) The ligand is shown with the interacting residues of PfPRL within 4Å and hydrogen bond formation using Pymol , D) PfPRL Residues showing hydrogen bond and hydrophobic interactions with the ligand. [image: ][image: ]
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S1-Figure 9:- RMSF analysis for residues present in predicted PfPRL binding pocket
Variations in backbone RMSF for the residues present in the Fpocket predicted active pocket (46, 48, 49, 75, 80, 82, 85, 89, 97, 99-105, 107-110, 115-118, 124, 153-160 and 192) was plotted for nine inhibitors [Novartis_000563 (563), Haved_001324 (1324), Novartis_001978 (1978), Liver_002084 (2084), Novartis_003209 (3209), Struc_004508 (4508), Novartis_005007 (5007), Liver_002657/Novartis_005469 (5469) and All_007562 (7562)], during 10ns MD trajectory.   Fluctuations in the residue 46, 48 and 49 would increase flexibility except for decrease in 1978 (below 4 Å). For 5007, residue 46, 48 flexibility decrease and again increase for residue 49. Major increased flexibility is observed for ligand 5469. No fluctuations were observed in this region surrounding the ligand 3209. Increased fluctuation was observed for residue 75 for each compound, except for the ligands 5007 and 7562. Fluctuations for residue 85 decreases in all complexes, except for the ligands 5007 and 7562; no major fluctuations were observed in 1324 and 1978. Fluctuations for residue 82 and 89 decrease, except for those in ligands 1978 and 4508. Fluctuations for residue 97 slightly decrease for all, except in ligand 4508 and 1978. For 124 residue, increase in fluctuation was observed in all cases except decrease in 1978 and 4508; almost constant for 7562 and 2084. Major increase was observed for residues 99-105. For the residues, 107-110 flexibility is observed to be decreased. For the residues 115-116, fluctuations slightly decreases and increase for residues 117-118. In the residues 153-160 interactions had observed both increase and decreases in the fluctuations. Constant fluctuations were observed in the residue 192, except for increase in the ligands 5469, 563 and 3209.
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RMSF analysis for each residue present in predicted PfPRL binding pocket
48
The distance between residue 48 and inhibitors atoms were analyzed using CPPTRAJ module of AMBER12 software which showed that the distance between these atoms are almost stable in the range above 5Å-15 Å. The largest fluctuation was observed for the ligand 5469 and lowest in 1324.The ligand 1978 has more fluctuations in the distance, ranging between 6 Å to 12 Å. Whereas, all the inhibitors in complex with the protein PFPRL, have stable interactions with the residue 48, with major variations only in the case of ligand 1978.  
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49
The distance between these atoms are almost stable in the range of 5Å-20Å. Largest fluctuation was observed for the ligand 5469 and the lowest in 1324(6.2 Å). All inhibitors in complex with protein have stable interactions with the residue 49, with no major fluctuations.  
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99
The distance between these atoms are almost stable in the range of 5Å-20Å. Largest fluctuation was observed for the ligands 5469 and 2084 (15 Å), and the lowest in the case of ligand 563 (4.5 Å). All inhibitors in complex with protein have stable interactions with residue 99 with no major fluctuations.  All other inhibitors have below 10 Å fluctuations except 5469 and 2084. No major fluctuations were observed for any protein–inhibitor complexes with this residue.
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100
The distance between these atoms are almost stable in the range of 8.7Å-13Å. Largest fluctuation was observed for the ligands 4508, 7562 and 3209 (13 Å), and the lowest in case of ligand 5469 (8.7 Å). All inhibitors in complex with protein have stable interactions with the residue 100, with no major fluctuations.
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101
The distance between these atoms are almost stable in the range of 6.4Å-13.8Å. Largest fluctuation was observed for the ligands 4508 and 7562 (13 Å), and the lowest in the case of ligand 2084(6.4 Å). All inhibitors in complex with protein have stable interactions with the residue 101, with no major fluctuations.
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102
The distance between these atoms are almost stable in the range of 5 Å-14.4Å. Largest fluctuation was observed for the ligands 4508 and 7562 (13 Å), and the lowest in the case of ligand 1324 (6.4 Å). All inhibitors in complex with protein have stable interactions with the residue 102, with no major fluctuations except for ligand 1324.
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103
The distance between these atoms are almost stable in the range of 4.8Å-13.4Å. Largest fluctuation was observed for the ligands 5469 and 2084 (13 Å), and the lowest in ligands 3209 and 5007 (6.4 Å). No major fluctuations were observed for nine protein–ligand complexes for the residue 103, except for ligand 3209 in which fluctuations get stabilized after a dip fluctuation.
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104
The distance between these atoms are almost stable in the range of 5.1 Å-16.7Å. Largest fluctuation was observed for the ligands 5469 and 2084 (13 Å), and the lowest in the ligands 3209, 1324 and 5007 (5.1 Å). All inhibitors in complex with protein have stable interactions with residue 104 with no major fluctuations.
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105
The distance between these atoms are almost stable in the range of 5 Å-21.4Å. Largest fluctuation was observed for the ligand 5469 (21.4 Å) and 2084 (19.7 Å), whereas other 7 ligands have distance from the residue 105 in-between 5 Å - 7.5 Å. All inhibitors in complex with protein have stable interactions with residue 102 with no major fluctuations.
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124
The distance between these atoms are almost stable in the range of 6.2 Å-24.5Å. Largest fluctuation was observed for ligand 4508 (24.5 Å) and the lowest in the case of ligand 5469 (6.2 Å). Various degree of fluctuations were observed for the residue 124 interactions in all nine protein–inhibitor complexes. The residue124 was most fluctuated among predicted binding site residues.
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153
The distance between these atoms are almost stable in the range of 5 Å-14.4Å. Largest fluctuation was observed for ligand 5469 (15.5 Å) and the lowest in 1324 (5.5 Å). All inhibitors in complex with protein have stable interactions with the residue 153, with no major fluctuations except for ligand 5469.
[image: ]
154
The distance between these atoms are almost stable in the range of 7.2Å-14.7 Å. Largest fluctuation was observed for the ligands 3209 and 5007 (14.7 Å), and the lowest in 2084 (7.2 Å). In the complex, inhibitors shows stable interactions with the PfPRL residue 154, except fluctuations were observed for the ligands 5469, 1324, 5007, 1978 and 7562.
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155
The distance between these atoms are almost stable in the range of 8Å-16Å. Largest fluctuation was observed for the ligand 3209, 4508 and 5007 (15.6 Å), and the lowest in 2084 (8.0Å). All inhibitors in complex with protein have almost stable interactions with the residue 155. No major fluctuations was observed for nine protein–inhibitor complexes with this residue, except for ligand 1978, 5469, 7562 and 563.
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156
The distance between these atoms are almost stable in the range of 7.5Å-20Å. Largest fluctuation was observed for the ligands 3209 and 5007 (19.7 Å), and the lowest in 2084 (7.7 Å). All inhibitors in complex with protein have stable interactions with the residue 156. No major fluctuations were observed for nine protein–inhibitor complexes with this residue except for ligand 5469, 1978, and 1324.
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157
The distance between these atoms are almost stable in the range of 7.5Å-20Å. Largest fluctuation was observed for the ligands 3209 and 5007 (19.7 Å); lowest in the case of ligand 2084 (7.7 Å). All inhibitors in complex with protein have stable interactions with the residue 156. No major fluctuations was observed for nine protein–inhibitor complexes with this residue except for ligand 5469, 1978, and 756, which were similar to fluctuations observed in the residue 156.
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158
The distance between these atoms are almost stable in the range of 7.0Å-22.6Å. Largest fluctuation was observed for the ligand 3209 (22.6 Å) and the lowest in 2084 (7.0 Å). All inhibitors in complex with protein have stable interactions with the residue 158, with no major fluctuations except for ligand 1324, 1978, and 5469.
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159
The distance between these atoms are almost stable in the range of 5.1Å-22.0Å. Largest fluctuation was observed for the ligand 3209 (22.0 Å) and the lowest in 2084 (7.0 Å). All inhibitors in complex with protein have stable interactions with the residue 159, with no major fluctuations except for ligand 1324, 1978, and 5469.
[image: ]
160
The distance between these atoms are almost stable in the range of 5.3Å-24.1Å. Largest fluctuation was observed for the ligand 3209 (24.1 Å) and the lowest in 5469 (5.3 Å). All inhibitors in complex with protein have stable interactions with the residue 160. No major fluctuations were observed for nine protein–inhibitor complexes with this residue, except for ligand 5007, 1324, and 3209.
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SI-Figure 2~ Analysis of molecular dynamics data. Figure A represents changes in potential energy of PPRL during.
energy minimization step, before pioduction simulation, using CHARMM2 forcefield and steepest descent enetgy.
‘minimization method. Figure B and C shows the changes in backbone RMSD and radius of gyration during 10ns.
production simulation.
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