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Supplementary Table 1. Summary of data reduction and refinement statistics

Compound 1|1,8-Naphthyridine-2- 2|1,4-Bis(2- 3| 2-[4-(4-aminobutyl)piperazin- |4|HEPES
carboxylic acid hydroxyethyl)piperazine 1-yllethanol

PDB code 6FP4 6FMZ 6FMU 6FTC

Data reduction statistics

Space group Cc2 C2 C2 C2

Unit cell dimensions (A) 142.31 101.84 58.78 142.90 102.74 59.135 143.25 102.21 58.66 143.93 102.64 61.65
p=112.78 p=113.12 p=112.97 p=113.08

Resolution range (A) 40-2.5(2.6-2.5) 41-1.8 (1.84-1.80) 40-1.8 (1.84-1.80) 40-1.8(1.84-1.8)

mean I/sigma(l) 12.4(1.8) 11.4(2.3) 16.7(2.4) 13.1(2.2)

Completeness (%) 99.5(97.2) 99.8(99.5) 99.5(96.9) 99.9(99.9)

CC1/2 99.8(75.3) 99.8(75.0) 99.9(81.4) 99.8(0.70)

Rmerge 6.7(69.8)% 6.7(49.0) 6.6(70.3)% 6.6(55.0)

Number of unique reflections |26602(2937) 72511(4256) 71565 (4144) 76141(4492)

REFINEMENT STATISTICS

Resolution range (A)

40-2.5(2.59-2.5)

40.3-1.80(1.82-1.80)

37-1.8(1.82-1.80)

38.0-1.8(1.82-1.8)

No. reflections 26580(2446) 72508(2565) 71553(2659) 76137(2550)
R/Rfree 19.5/22.92(30.5-34.3) 14.9/17.8(0.23/0.25) 0.18/0.15(0.29/0.24) 17.5/19.5(24.2/27.5)
Mean B-factor 62.0 31.0 35.0 30.0

RMS bond lengths deviations |0.004 0.009 0.01 0.005

RMS bond angles deviation 0.685 1.071 1.08 0.854
RAMACHANDRAN (%)

Favored 94.5 97.5 97.5 97.6

Allowed 5.5 2.5 2.5 24

Disallowed 0 0 0 0

*Values given in parentheses refer to highest resolution shell.




Supplementary figure 1. Crystal structure of SMTGR-HEPES complex. HEPES in shown in light blue sticks with the relative Fo-Fc electron density
map contoured at 30 and showed in green, FAD in yellow and the interacting side chain residues are shown in grey sticks. Water molecules
interacting with the hydroxyethyl moiety and with N1 of the piperazine ring are displayed as red spheres. The interaction array for the HEPE

moiety is the same observed for 1,4-Bis(2-hydroxyethyl)piperazine and 2-[4-(4-aminobutyl)piperazin-1-yl]ethanol showed in Figure 2 of the main

text.




Supplementary figure 2. The putative chimeric compound combining the structural features of 1,4-bis(2-hydroxyethyl)piperazine (compound 2, in

light blue sticks) and 1,8-naphthyridine-2 carboxylate (compound 1, in green sticks) found in the corresponding x-ray structures.




Supplementary figure 3
Partial sequence alignment between the known drug-targets belonging to the FAD/NAD linked reductase family. The analysis is limited to the side-
chain residues contributing to the doorstop pocket in SmTGR as found by the Cast-p calculation (Dundas et al., 2006, see main text). The residues

contributing with their side chains are those considered in the sequence alignment where they are highlighted in yellow: FAD, K162, Y296, E300,

L321, R322, G323, F324,D325, A436, G437, P439, Q440, L441, S467, V469, A470,TA71,TA72,V473,YA79, A481, CA82, G483, LA84, S485, D488,

H538, 1570*, P572* (residue numbering is according to the SmTGR sequence; the underlined residues are those contributing to the doorstop

pocket with their side chains; the asterisks indicate the residue belonging to the other subunit). The proteins considered in the sequence
alignment are those known to be validated or potential drug targets in human diseases (see the references relative to each pdb ID at the end of
the sequence alignment) and whose 3D structure is known. The pdb IDs of each protein are indicated in parenthesis. SmTGR: Thioredoxin
glutathione reductase from Schistosoma mansoni; SjTGR: Thioredoxin glutathione reductase from Schistosoma japonicum; hTrxR: thioredoxin
reductase isoform | from Homo sapiens; pfTrxR: thioredoxin reductase from Plasmodium falciparum; hsGR: glutathione reductase from Homo
sapiens; ypGR: glutathione reductase from Yersinia pestis; PfGR: glutathione reductase from Plasmodium falciparum; LiTryR: Trypanothione
reductase Leishmania infantum; TbTryR: Trypanothione reductase from Trypanosoma brucei; TcTryR: Trypanothione reductase from
Trypanosoma cruzy; BhGR: Glutathione reductase from Bartonella henselae. When a residue in not conserved with respect to SmTGR, the green
color is used. Side chain residues within 5 A which are involved in the recognition of compound 1-4 are indicated by a “$” and “#” symbols,

respectively.
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