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Figure S1. Continuous fluorogenic assay for Cruzipain. A) Kinetic progression curves

for different Cruzipain concentrations and fixed substrate concentration (2 uM). B) Selwyn

test for different Cruzipain concentrations (substrate concentration: 2 uM). C) Curve of V,

vs. [E]p for Cruzipain. D) Michaelis-Menten plot for Cruzipain (5.8 nM). E) Hill plot for

Cruzipain (5.8 nM).
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Figure S2. Autofluorescence for compounds of HAT and Chagas chemical boxes
under assay conditions (Aexc/lemss=355nm/460nm). Those compounds showing auto-
fluorescence readouts equal or higher than 1/3 of the total Fluorescence increase of AMC
during the 60 minutes assay (equivalent to 25% of total assay fluorescence) were
considered autofluorescent. Dashed line in each graphic represents the arbitrary cutoff
established. A) Distribution of auto-fluorescent readouts for compounds in Plate 1 B)

Distribution of auto-fluorescent readouts for compounds in Plate 2.
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Figure S3. Compounds showing non-reproducible Cruzipain inhibition. A) Group 2:
Compounds showing no apparent correlation in Cruzipain inhibition between primary and
secondary screenings at an equivalent compound concentration. B) Group 3: Compounds
showing a different phenotype (activation instead of Cruzipain inhibition) during secondary

screening at an equivalent compound concentration.
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Figure S4. Highly auto-fluorescent compounds caused artefactual (non-typical)
dose-response curves. A) Collection of progression curves for TCMDC-143390, a
representative compound from group 1 (each curve corresponds to a different compound
concentration ranging from 62.5 uM — 7.5 pM). B) Dose-response curve for TCMDC-
143390 showing the typical behavior. C) Collection of progression curves starting at very
different Fluorescence values for TCMDC-143373, a representative compound from Group
2 (each curve corresponds to a different compound concentration ranging from 62.5 yM —
7.5 pM). D) Dose-response curve for TCMDC-143373 showing an erratic behavior. E)
Collection of progression curves starting at very different Fluorescence values for TCMDC-
143176, a representative compound from Group 3 (each curve corresponds to a different
compound concentration ranging from 62.5 yM — 7.5 pM). F) Dose-response curve for

TCMDC-143176 showing an activation phenotype at highest concentrations.



Figure S5. Chemical similarity across GSK Chagas and HAT boxes. An ALL vs ALL
chemical similarity analysis was conducted using compounds from both Chagas and HAT
chemical boxes. Both type 2 and type 4 fingerprints (OpenBabel) were calculated and
combined to build a heatmap visualization for the similarity matrix (left). A zoom-in for the
lead compounds is shown to focus on highly similar compounds that could have been
ignored during activity screening. Hits found were neither significantly active nor too

related structurally to the lead compounds.
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Compound fragments

Figure S6. Complete list of MolBlocks (substructure fragments) for each of the
Cruzipain hits identified in this work. In the bottom panel, the enrichments (bioactivity
ratios) in protease-associated bioactivities are shown using the same bar chart as in

Figure 6.



Single

Protein Related
Lead Compounds Molecule Fragments HITS Bioactivities Bioactivities  Bioactivites Ratio (%)
A COclecce(e(cl)[S](=0)=0)0C 442 3948 2441 85
TCMDC-143370 B N#CN1CC[CR@H](C1l)N (S552) 23 171 66 66
€ Cclc(F)cceelF 5627 33004 13513 566
A N#CCI(N)ccl (Ssl) 374 1952 963 887
TCMDC-143390 B COclcc(0C)cc(cl)C=0 5203 42909 13184 674
C O=C[C@H](CC(C)C)N 30112 160067 55476 12988
A clcceccl . . F 0
TCMDC-143393 B N#CCl(N)cCl (Ss1) 374 1952 963 887
C 0O=Cclcccol 19619 194304 110536 2864
D O0=C[C@H](CC(C)C)N 30112 160067 55476 12988
A O[CERH]1CCCNC1 5095 38701 17042 s1oll
B CCcle(F)cnc2clec(0OC)cc2F 6 0 0 0
TCMDC-143510 C NCclncc2c(cl)SCOo2 13 45 2 0
D N[CEH]1CCNC[CREH]1O 320 1475 756 4
E Cclncc2c(cl)SCo2 14 45 3 0
A O[CRH]1CCCNC1 96 1475 857 12
B CCclc(Cl)cnc2clnc(0C)cc2 14 44 4 0
TCMDC-143513 C NCclnce2e(cl)SCO2 13 45 3 0
D N[CE@H]1CCNC[CEH]1O 320 1475 756 4
E Cclnecc2c(cl)SCOo2 14 45 3‘ 0
A ClCCCN1 125113 750374 289146 27944
TCMDC-143640 B NC(=N)Nclnccsl 433 3119 596 47
C CCNC(=N)Nclccecel 2818 21279 5581 196

Figure S7. Table of bioactivity hits for each molblock/fragment. Each substructure
fragment was used as query against ChEMBL. Identified bioactivities were classified as
‘related’ (target is a protease) or non-related. These figures were used for the ratio
calculations shown in Figures 6 and S6. This ratio therefore represents a quick indicator to

point out which substructures could be related to a protease inhibitor scaffold.
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Figure S8. Distribution of the Inhibition Frequency Index parameter among the
compounds in the anti-kinetoplastid boxes. Inhibition frequency index: relative

frequency with which a compound has scored more than 50% inhibition in an HTS assay.
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Figure S9. Purification of endogenous Cruzipain from T. cruzi epimastigotes.
Enzyme was purified by a combination of ammonium sulfate precipitation, affinity
chromatography on Con A-Sepharose and anion exchange chromatography on a MonoQ
column. A) SDS-PAGE (silver staining) analysis of resultant fractions from the purification
steps. B) Western-Blot (anti-Cruzipain specific rabbit polyclonal sera) analysis of resultant
fractions from the purification steps. C) Zymography (gelatin as incorporated substrate)
analysis of resultant fractions from the purification steps.
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