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Docking

In Table S1 we report the pdbcode and the binding modes in 28 co-crystal structures of
3CLP™ with noncovalently bound ligand. The crystal structures were downloaded from the
PDB ftp site https://ftp.rcsb.org/pub/pdb/data/structures/all/pdb/. Raw PDB .ent files
where initially processed with the unix command purging all comments and non-ligand and

non-protein adducts coordinates including water.

for i in *ent; do\
grep —e ""ATOM " -e ""HETATM" $i \
| grep -e " A[ 0-9]1" | grep -v -e "[ ABJHOH[ 0-91" \
| grep -v " GOL " | grep -v " DMS" | grep -v " MES" \

| grep -v "CL CL" > $i.clean; \



Table S1: Binding sites of ligands noncovalently bound to 28 crystal structures of 3CL

(with a non zero S1 entry). See Ref.? for binding criteria.

PDBcode S1’” S1 S2 S4 Interface Surface
5r83 0.0 1.0 0.5 0.0 0.0 0.0
5r84 0.0 1.0 1.0 0.0 0.0 0.0
Sred 0.0 1.0 0.0 0.0 0.0 0.0
5reh 0.0 1.0 0.0 0.0 0.0 0.0
5rf3 0.0 1.0 0.0 0.0 0.0 0.0
5ri7 0.0 1.0 1.0 0.0 0.0 0.0
Srgl 0.0 1.0 1.0 0.0 0.0 0.0
orgi 1.0 1.0 0.0 0.0 0.0 0.0
Srgk 0.0 1.0 0.0 0.0 0.0 0.0
orgu 0.0 1.0 05 1.0 0.0 0.0
orgVv 0.0 1.0 0.0 0.0 0.0 0.0
Srgw 0.0 1.0 05 0.0 0.0 0.0
orgx 0.0 1.0 0.5 0.0 0.0 0.0
orgy 0.0 0.5 0.0 1.0 0.0 0.0
orgy7 0.0 1.0 0.5 0.0 0.0 0.0
5rh0 0.0 1.0 05 0.5 0.0 0.0
5rhl 0.0 1.0 0.0 0.0 0.0 0.0
5rh2 0.0 1.0 0.5 0.0 0.0 0.0
5rh3 0.0 1.0 0.5 0.0 0.0 0.0
5rh8& 0.0 1.0 0.5 0.0 0.0 0.0
6m2n 05 0.5 1.0 0.0 0.0 0.0
6w63 1.0 1.0 1.0 0.5 0.0 0.0
6w79 1.0 1.0 1.0 0.5 0.0 0.0
Taha 05 0.5 0.0 0.0 0.0 0.0
Tans 05 0.5 05 0.0 0.0 0.0
Tawu 0.0 1.0 0.0 0.0 0.0 0.0
Tju7 0.0 1.0 1.0 0.0 0.0 0.0
kx5 1.0 1.0 1.0 0.5 0.0 0.0

pro



done

In the file Tawu the HETATM specification for the protein residue CSO145 (S-hydroxycysteine)
was set to ATOM.

Ligand and receptor files where generated from the .clean files (see above), based on
the ATOM/HETATM specification, selecting the A-labelled coordinates in case of alternative

structures using the unix commands:

grep HETATM $1.clean |\
awk ’{a=substr($0,17,1); if(a=="A" || a== " ") print }’\

> ${pdbcode}_LIG.pdb

grep -v HETATM $1.clean |\
awk ’{a=substr($0,17,1); if(a=="A" || a== " ") print }’ \

> ${pdbcode}_REC.pdb

The REC and LIG files where fed to program OpenBabel® to add hydrogens appropriate for
pH=7 and then to the AutoDock4 python tools prepare _ligand4.py and prepare_receptor4.py
to generate the Autodock pdbqt files for Vina. Vina was launched using the center of mass
of the ligand as a cubic box center with sidelength of 25 A. The receptor was held fixed

during docking. Results are reported in Table S2 and Table S3.



Table S2: Minimum RMSD (A) between Vina-docked poses and experimental structures.
Rank indicates the ranking of the pose yielding the minimum RMSD and AAG (in kcal/mol)
is its free energy difference with respect to the best scoring pose with free energy AGypest (in
kcal/mol). Natoms is the number of heavy atoms in the ligand.

PDBcode RMSD Rank AAG AGyp.: Natoms

Brf7 0488 1 0.0 6.9 19
5rh2 0669 1 00  -6.3 18
6m2n  0.704 2 01  -7.2 20
6w79  1.042 1 00  -83 34
5rf3 1.109 3 04  -3.7 7
6w63 1162 1 0.0  -8.2 34
Sreu 1.345 2 0.0  -6.9 22
5184 1.502 2 0.2  -6.1 16
Srez 1721 1 00  -6.6 18
Tju7 1.803 1 00  -7.8 36
srew  1.896 3 0.3  -62 18
Srei 2159 7 0.7  -6.1 15
5rh3 2300 4 02  -6.2 19
5rh8 2469 5 02 56 19
5rhl 2480 1 00  -55 16
7aha 2540 9 0.7  -4.0 8
Tans 3.080 5 01  -63 20
Brgv 3210 6 04  -65 20
5rel 3227 5 0.3  -6.1 20
Brex 3313 1 00  -6.3 19
5183 4364 1 00  -5.9 16
Sred 4488 1 0.0  -4.3 11
5rh0 5065 1 00 5.7 16
Brgy 5085 3 04  -6.8 22
kx5 5837 1 00  -88 38
Tawu  6.036 8 0.7 58 20
brek 7524 3 02 6.4 18
Sreh 7611 6 09  -6.3 18




Table S3: RMSD (A) between Vina-docked best poses and experimental structures.

PDBcode RMSD AGh.: Natoms

6w63 0.8449 -8.3 34
5rf7 0.9246 -6.9 19
6w79 0.9908 -8.4 34
drgu 1.315 -6.9 22
kx5 1.449 -8.9 38
5rh2 1.584 -6.4 18
7ju7 1.814 -8.2 36
5rhl 2.484 -5.5 16
brgx 2.589 -6.2 19
5rf3 3.056 -3.8 7
Srgw 3.588 -6.4 18
Srgi 4.006 -6.1 15
Taha 4.074 -3.8 8
brgl 4.110 -6.3 20
5r83 4.361 -5.9 16
Sred 4.513 -4.3 11
5rh0 5.047 -5.7 16
Tans 5.399 -6.4 20
brgz 5.819 -6.0 18
5rh3 6.098 -6.2 19
5rh8 6.149 -6.0 19
6m2n 6.240 -7.0 20
Srgv 6.863 -6.6 20
5r84 6.864 -6.2 16
Tawu 7.184 -5.8 20
orgy 7.597 -6.9 22
5rgk 8.242 -6.4 18
Sreh 8.626 -6.2 18

In Figure S1, we show the correlation plot of the RMSD’s of the best binding poses on
the 28 structures of Table S1 predicted using the full protomer (z-axis) or domain I4II alone
(y-axis). The set includes 84 points corresponding to replicates of Vina calculations using
box sizes of 20, 25 and 30 A. The 4 outliers (ARMSD > 3 A) correspond to degenerate

poses (i.e. having the same docking score).
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Figure S1: RMSD correlation plot for the full monomer and domain I+II. Outliers are
marked in red. The value of the Pearson (p) and Kendall (7) coefficients are reported. In
parenthesis the corresponding values without the 4 outliers.



Figure S2: Structural comparison between best binding pose predicted using the full pro-
tomer (in orange) and the domain I+II (in green) for 5r83 (1), 5r84 (2), 5re4 (3), Sreh (4),
5rf3 (5), 5rf7 (6), Srgl (7), brgi (8), Srgk (9), brgu (10), 5rgv (11), brgw (12), drgx (13),
brgy (14), brgz (15), 5rh0 (16), 5rhl (17), 5rh2 (18), 5rh3 (19), 5rh8 (20), 6m2n (21), 6w63
(22), 6w79 (23), Taha (24), Tans (25), Tawu (26), 7ju7 (27), 7kx5 (28). In cpk draw style it
is reported the starting pose.
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In Table S4, we report the Vina scoring functions and the corresponding distances be-

tween the PF-07321332 nitrile carbon and the S, of CYS145 in the 9 poses for both isoforms.

Table S4: Vina results on the H-C and H"-C~ isoforms. AG and ds_¢ are the binding free
energy (in kcal/mol) and the distance (in A) between the nitrile carbon in PF-07321332 and
the S, of CYS145.

H-C H*-C~
AG ds_¢c | AG ds_¢

S
=

-79 82 |-7.7 95
-7.5 5.7 |-76 1.7
-7.3 49 |-76 121
-7.1 100 | -7.2 119
-6.9 46 |-72 116
-6.8 6.5 |[-7.1 6.8
-6.6 43 |-7.0 6.2
-6.6 44 |-6.8 99
-6.6 86 |-6.8 108
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Molecular Dynamics Simulation

Starting from the best scoring ligand pose, the system was initially minimized at 0 K with
a steepest descent procedure. The system was explicitly solvated with the TIP3P? ? wa-
ter model at the standard density using GROMACS tools? ? and subsequently heated at
298.15 K in a the NPT ensemble (P=1 atm) using the Berendsen barostat’ and a Bussi
thermostat? with an integration time step of 0.1 fs and a coupling constant of 0.1 ps for
250 ps. Production runs in the NPT ensemble (T=298.15 and p=1 Atm) were carried out
for a total of 100 ns imposing rigid constraints only on the X-H bonds (with X being any
heavy atom) by means of the LINCS algorithm (§t=2.0 fs).” Electrostatic interactions were
treated by using particle-mesh Ewald (PME)? method with a grid spacing of 1.2 A and

a spline interpolation of order 4. The total system charge (-1 e for both dyad states) was
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neutralized by a uniform background plasma.? The cross interactions for Lennard-Jones
terms were calculated using mixing rules in agreement with the FF used. The simulations

and the trajectories analysis were performed using the GROMACS 2018.3 program.’ *
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Figure S3: RMSD values of protein backbone calculated from MD simulations using the two
FFs and the two states of the catalytic dyad (H41-C145). In blue AMBER FF and neutral
dyad, in red AMBER FF and zwitterionic dyad, in cyan OPLS FF and neutral dyad and in
magenta OPLS FF and zwitterionic dyad. The reference structure is the starting docking
structure.
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Figure S4: RMSD values of inhibitor calculated from MD simulations using the two FFs and
the two states of the catalytic dyad (H41-C145). In blue AMBER FF and neutral dyad, in
red AMBER FF and zwitterionic dyad, in cyan OPLS FF and neutral dyad and in magenta
OPLS FF and zwitterionic dyad. The reference structure is the starting docking structure.
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Figure S5: Histogram of dihedral angle showed in inset. In blue AMBER FF and neutral
dyad, in red AMBER FF and zwitterionic dyad, in cyan OPLS FF and neutral dyad and in
magenta OPLS FF and zwitterionic dyad.
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