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Table S1. Relevant information on target proteins retrieved from RCSB and used in docking studies. 
Docking studies on PTR1 and DHFR were carried out using several X-ray structures and a homology model. PDB IDs were chosen 

prioritizing bulky and diverse co-crystallized ligands when possible. 

 

Target  

protein 
PDB ID Res. (Å) Ligand Structure 

TbPTR1 2C7V [41] 2.20 

 

 

 2X9G [41] 1.10 

 

 4CLO [53] 1.88 

 

LmPTR1 2BFA [54] 2.70 

 

 1E7W [14] 1.75 

 

 1W0C [55] 2.60 
 

TbDHFR 3RG9 [56] 2.00 
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(e)  Methotrexate                       (f)  Raltitrexed                      (g)   Pemetrexed 

 

Figure S1. Antifolate- and substrate-like poses in PTR1 and in DHFR. a. Antifolate-like pose in TbPTR1 (PDB ID:2C7V, 

TbPTR1 complexed with MTX). b. Substrate-like pose in TbPTR1 (PDB ID:2X9G, TbPTR1 complexed with pemetrexed). 

c. Antifolate-like pose in TbDHFR (PDB ID:3RG9, TbDHFR complexed with WR99210). d. Substrate-like pose in human 

DHFR (PDB ID:1DHF, human DHFR complexed with folate, missing NADPH cofactor). No x-ray structure of LmDHFR-

TS is currently available, thus, human DHFR has been used instead to present the substrate-like pose. Co-crystallized 

ligand (white), NADPH cofactor (cyan) and binding site residues (TbDHFR-TS, light green; human DHFR, light blue; 

TbPTR1, light yellow are depicted as sticks, and labelled. Water molecules are shown as red spheres. A relevant water 
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molecule for the ligand-protein or ligand-NADPH interaction is labelled as ‘w1’. Key H-bond donor or acceptor sites 

on the ligand are enclosed in a light blue or orange circle and labelled ‘D’ or ‘A’, respectively Below are represented the 

chemical structures of (e) Methotrexate (MTX), (f) raltitrexed (RTX), and (g) pemetrexed. 

. 

 

       

       

Figure S2. Docking of the most relevant pyrido-pyrimidine, pyrrolo-pyrimidine and pyrimidine derivatives (Table 3, 

Main Text). a. TCMDC-143606 in TbPTR1 (PDB ID 4clo). b. TCMDC-143606 in LmDHFR-TS. c. TCMDC-143610 in 

TbPTR1 (PDB ID 2C7V). d. TCMDC-143611 in TbPTR1 (PDB ID 2C7V). Waters are indicated when not displaced by the 

docking. 
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Figure S3. Comparison between LmPTR1 and TbPTR1 binding site, and details of the substrate binding loop. Protein is 

represented as cartoon (TbPTR1, light yellow, PDB ID 2C7V; LmPTR1, pink, PDB ID 1E7W), with relevant binding site 

residues depicted as sticks and labelled, and NADPH cofactor (cyan) as sticks. For clarity, hydrogens and water mole-

cules are omitted.  
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Figure S4. Docking pose of other compounds reported in Table 4 (Main Text). a. TCMDC-143191 in TbPTR1 (PDB ID 

2X9G). b. TCMDC-143459 in TbPTR1 (PDB ID 4CLO). c. TCMDC-143518 in LmPTR1 (PDB ID 1W0C). d. TCMDC-

143386 in LmPTR1 (PDB ID 2BFA). Protein is represented as cartoon (TbPTR1, light yellow; LmPTR1, pink), with relevant 

binding site residues depicted as sticks and labelled. NADPH cofactor (cyan) and ligands are shown as capped sticks, 

polar interactions between ligands and protein are shown as black dashed lines. Water molecules are, indicated when 

not displaced by the docking. For clarity, polar hydrogens are shown for ligands only. 
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Figure S5. Ramachandran plots of the LmDHFR-TS model. 

 


