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Assessment of Homology Model Quality

a) ModelQuality by YASARA!

Model quality per residue

Molecule A

r»z-47W0

WPDAVDWREKGAVTRVKD0GACGSCHAF SAVGHTEGOWYLAGHELVSLSEQQLVSCDDNDGCDGGLHLOAFDWLLONTNGHLATEDSYPYVSGNGYVPECSNSSELVVGADIDGHVLIGS SEKAMAANLAKNGPTATALDAS SFMSYKSGYLTACT GKOLNHGYLLVGYDHTGEV YWY IKNSWGGDWGE 0GYVRVVHGVNACLLSEYPVSAHVRES
—e— ——  CE— —— —_— — — > _— e

Check type Quality Z-score Comment

Dihedrals 0.647 Optimal
Packing 1D 0.487 Optimal
Packing 3D -1.551 Satisfactory
Overall -0.437 Good

A Z-score describes how many standard deviations the model quality is away from the average high-
resolution X-ray structure. Negative values indicate that the homology model looks worse than a
high-resolution X-ray structure. The overall Z-scores for all models have been calculated as the
weighted averages of the individual Z-scores using the formula Overall = 0.145*Dihedrals +
0.390*Packing1D + 0.465*Packing3D. The overall score thus captures the correctness of backbone-
(Ramachandran plot) and side-chain dihedrals, as well as packing interactions.

b) Verify 3D Results plot> 3

91.74% of the residues had an averaged 3D-1D score >= 0.2

Pass

At least 80% of the amino acids have scored >= 0.2 in the 3D/1D profile.
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c) PROSESS Global Structure Assessment’
Overall Quality = 6.5

(Details)

Covalent Bond Quality = 7.5
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(Details)
Non-Covalent/Packing Quality = 6.5
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(Details)

Torsion Angle Quality = 7.5
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d) RAMPAGE: Assessment of the Ramachandran Plof
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Evaluation of residues

Residue [A 21 :ALA] (-83.14, 30.11) in Allowed region

Residue [A 24 :SER] (-80.12, 16.64) in Allowed region

Residue [A 158 :GLY] (-132.05, 66.00) in Allowed region

Residue [A 162 :ASN] (-140.40, -1.40) in Allowed region

Number of residues in favored region (~98.0% expected) : 212 ( 98.1%)
Number of residues in allowed region ( ~2.0% expected) : 4 ( 1.9%)
Number of residues in outlier region : 0 ( 0.0%)

e) Protein Structure Validation Suite Report

Structure Quality Analysis for CBP2.8DCTE

Analyses performed for order residues.
Procheck analysis, RMSD calculation and structure superimposition are based on Dihedral angle order
parameter, with S(phi)+S(psi)>=1.8

Length (a.a.): 218
weight: 23367

Secondary Structure Elements:

alpha helices: 25A-40A, 50A-56A, 68A-78A, 123A-133A

beta strands: 4A-6A, 163A-171A, 136A-140A, 211A-214A, 115A-118A, 152A-153A, 178A-182A, 194A-
198A, 82A-84A, 109A-112A

el) Ramachandran Plot Summary from Procheck

Most favoured regions Additionally allowed regions Generously allowed regions Disallowed regions
90.7% 9.3% 0.0% 0.0%
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e2) Ramachandran Plot Summary for from Richardson Lab's Molprobity

Most favoured regions Allowed regions Disallowed regions

98.1%

1.9%

e3) Global quality scores

Program Verify3D Prosall (—ve) Procheck (phi-psi) Procheck (all) MolProbity Clashscore

Raw score 0.44

0.62

0%

—0.25
-0.67

—0.12
-0.71

1.89
1.20

ed) Z-score! 032  —0.12

I'With respect to mean and standard deviation for a set of 252 X-ray structures < 500 residues, of resolution <=

1.80 A, R-factor <= 0.25 and R-free <= 0.28; a positive value indicates a 'better' score

f) Close Contacts and Deviations from Ideal Geometry (from PDB validation software)

Number of close contacts (within 2.2 A): 0

RMS deviation for bond angles:
RMS deviation for bond lengths:

G-factor

G-factor

1.7°
0.010 A

Procheck G-factor far phi-psi

50 100 150 200
Residue number

Procheck G-factor for all dihedral angles

50 100 150 200
Residue number
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VeritydD score

Frasall [-ve) score

# violations

Werity3dD score over window of 7 resdues
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Summary of structure quality factors

Structure Quality Factors - overall statistics Mean score SD Z-score
Procheck G-factor (phi/psi only) -0.25 N/A -0.67
Procheck G-factor (all dihedral angles) -0.12 N/A -0.71
Verify3D 0.44 0.0000 -0.32
Prosall (—ve) 0.62 0.0000 -0.12
MolProbity clashscore 1.89 0.0000 1.20

Ramachandran Plot Summary from Procheck
Most favoured regions 90.7%
Additionally allowed regions 9.3%
Generously allowed regions 0.0%
Disallowed regions 0.0%
Ramachandran Plot Statistics from Richardson's
Most favoured regions 98.1%
Allowed regions 1.9%
Disallowed regions 0%

Considerations upon MD calculations

The cysteine proteinases of parasites in general, and the Type I of L. Mexicana in particular, encoded
by cpb, are polymorphic and highly stage-regulated, with the highest level of activity occurring in the
mature amastigote form.® Moreover, these Type 1 enzymes are distinguished from other cysteine
proteinases by the possession of an unusual C-terminal extension, approximately 100 amino acids in
length, whereas shared a pre- and a pro-region (Figure below).” L. mexicana CPB isoenzymes are
expressed as inactive zymogens comprising an 17 amino acid pre-region, that is thought to be rapidly
removed by a signal peptidase upon transfer into the endoplasmic reticulum, a 108 amino acid pro-
region, a 218 amino acid mature domain that includes the active site, and a C-terminal domain of
either 16 or 100 amino acids. The deletion of long C-terminal extension does not prevent in vitro
processing of recombinant enzyme or abolish activity of mature enzyme. Conversion of zymogen
into mature active CPB requires processing of the pro-region and possibly part of the C-terminal
domain and results in mature enzymes.®

C-termunal
EXTENSION

Mature

The cysteine proteinase enzyme used by us for MTT assays, CPB2.8, was expressed as an inactive
pro-form lacking the characteristic C-terminal extension (CPB2.8ACTE) that by removal of the entire
pro-region, give the full active “mature CPB2.8ACTE”. This mature form is the most active and stable
and all enzyme-ligand complexes of this typology, crystallized and studied by X-ray spectroscopy,
are generally referred to the mature form and then lacking the first 125 amino acids and the last 100

ones. So, the 3D structure located at PDB 4P13 (the mature form of cysteine protease of Trypanosoma
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Cruzi), and used for the homology model, has residues 122—-337, corresponding to the 216 residues
of mature form. Also Paul M. Selzer et Al. built an homology model of mature CPB2.8ACTE using
as template the PDB 1EWP containing residues 123-337.°

Since the in vitro assays are performed on the mature form it is reasonable to expect that the 3D
structure is stable at physiological conditions and therefore even MD simulations are reliable, as

confirmed by data on equilibrium (see below).

Validation of Molecular Dynamics Stability
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Fig. S1 RMSD Ca values during non-covalent 5-H-CPB2.8ACTE complex MD simulations.
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Fig. S2 RMSD Ca values during covalent 5-H-CPB2.8ACTE complex MD simulations.
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Fig. S3 RMSD Ca values during non-covalent re-docked 5-H-CPB2.8ACTE complex MD

simulations.

Validation of the homology model in performing a suitable level of docking accuracy

The validation was performed according to points i—iv of docking sequence, as described in the text,

employing as ligands two molecules, inhib_1'° and inhib_2.!! that have been recognized as inhibitors

of CPB2.8 and possessing inhibition constants that differ by one order of magnitude. The calculated

K; are reported in Table S1 and the interactions in Figure S4.

Table S1. Experimental and calculated K; for inhib_1 and inhib_2 compounds.

Compound Experimental K; Calculated AGp Calculated K;
P (LM) (kcal/mol) (M)
~N N -
1.0000 7.5 3.1000
0.0016 -10.9 0.0101
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Fig. S4

2D sketch interactions of non-covalent docked pose of inhib_1 (left) and inhib_2 (right).

Table S2. Hydrogen bond interactions and their energies in non-covalent docked 5-H-CPB2.8ACTE

complex.
Ligand Receptor Interaction Distance (A) E (kcal/mol)
S 13 SD MET 146 H-donor 4.05 -0.5
O 1 NE2 GLN 19 H-acceptor 3.21 -1.0
Ol 8 NE2 GLN 19 H-acceptor 2.98 -1.4
Ol 8 NEI TRP 185 H-acceptor 291 -2.0

Movie of ONIOM minimization in avi format

This movie evidence the nucleophilic attach of CYS 25 sulfur atom to C, of ligand anhydride moiety

and the

formation of the intermediate.
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