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Expanded View Figures

A Molecular docking on AlphaFold structures
Using AutoDock Vina

Convert protein into AutoDock structure: \ N\ *
PDB > prepare_receptor > protein PDBQT : ¢

Convert ligand into AutoDock structure:

SDF SDF > mk_prepare_ligand.py > ligand PDBQT

PDB

—> Specify AutoGrid4 calculation for defining grid space: —>
protein PDBQT, ligand PDBQT > prepare_gpf4 > ligand GPF

Create affinity map using AutoGrid4:
ligand GPF > autogrid4 > affinity map XYZ

PDB 1DRE

Perform the docking using AutoDock Vina: AlphaFold
protein PDBQT, ligand PDBQT, affinity map XYZ > Vina().dock Vina pose

\_ /

B Using DOCK®6.9

-~

\

Prepare protein and convert to MOL2 with DockPrep:
PDB > rec_prep.py > protein MOL2

Prepare ligand and convert to MOL2 with DockPrep:
SDF > lig_prep.py > ligand MOL2

SDF Generate receptor surface with Chimera:
PDB protein MOL2 > write_DMS.py > rec_surface.dms

>t Identify active site and generate sphere clusters with Sphgen: >
rec_surface.dms > sphgen > rec.sph (select the largest cluster)

Generate grid box and energy grids with Grid:

rec.sph > showbox > grid > grid.bmp, grid.nrg, gridinfo.out PDB 1DRE
A ) AlphaFold
Perform the docking with DOCK®6.9: DOCKB6.9 pose

ligand MOL2, selected spheres, energy grid > dock6

- /

Figure EV1. Schematic of the computational docking approach.

A (Left) Schematic of the computational docking approach using AutoDock Vina. 296 essential proteins in E. coli were identified, and their AlphaFold2-predicted struc-
tures were curated. The 218 active compounds and 100 inactive compounds were represented in three dimensions in SDF files. All compounds and proteins were
prepared for docking as shown and then docked using AutoDock Vina run on a high-performance computing server. The resulting binding pose and thermodynamic
binding affinity predictions for all 64,528 (active compounds) and 29,600 (inactive compounds) pairwise protein-ligand interactions were analyzed and ranked. (Right)
Superimposed predicted and experimental structures for methotrexate binding to E. coli FolA (PDB 1DRE), which was used as a positive docking control from the
Protein Data Bank (Dataset EV2).

B Similar to (A), but for the docking of 218 active compounds and 100 inactive compounds, and a subset of 12 essential proteins, respectively, using DOCK6.9. The 12
selected essential proteins correspond to all proteins empirically tested in this study.
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Figure EV2. Enzymatic inhibition screen validation experiments.

Dose-response experiments showing the relative enzymatic activity of three essential proteins, each treated with six antibacterial compounds. Relative activity is measured
with respect to untreated controls. Data from two biological replicates (gray points) are shown, and mean activity values (red points) were fit to Hill functions (black curves) to
estimate 1Cso values. Compound names in red indicate hits from the screens shown in Fig 3 of the main text, and compound names in gray indicate non-hits. Essential

proteins correspond to the genes indicated and are involved in DNA replication (purple) and cell wall synthesis (green).
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Figure EV3. No correlation between model performance and AlphaFold2 prediction confidence.

Shown is a plot of the auROC values from Fig 4D of the main text or auPRC values from Fig EV5 against AlphaFold2’s per-residue confidence score (pLDDT), averaged across
each protein, for all 12 empirically tested essential proteins. Essential proteins correspond to the genes indicated and are involved in DNA replication (purple), transcription
(orange), metabolism (brown), and cell wall synthesis (green). Higher pLDDT scores indicate higher model confidence. The Pearson correlation coefficients, R, and corresp-
onding P-values are indicated.
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R | Figure EV4. Model performance for different rescoring functions.

A-C Distributions of true-positive rates (A), false-positive rates (B), and accuracy (C) across all 12 empirically tested essential proteins, for binding affinity thresholds of
—7 kcal/mol (AutoDock Vina), —=70 kcal/mol (DOCK6.9), or pK; > 7 (AutoDock Vina with all rescoring functions). White points indicate mean values, and gray bars
indicate ranges of 25" to 75" percentile values (Q, and Qs, respectively). The whiskers of the gray box plots indicate ranges of values not considered outliers, that is,
those between Q; — 1.5 x IQR and Qs + 1.5 x IQR, where IQR = Q5 — Qy is the interquartile range.

D Receiver operating characteristic (ROC) curves for all 12 empirically tested essential proteins. Essential proteins correspond to the genes indicated and are involved
in DNA replication (purple), transcription (orange), metabolism (brown), and cell wall synthesis (green). The black diagonal line indicates the benchmark generated
by random guessing. ROC curves are colored according to the model used. Curves for AutoDock Vina (dark blue curves) are identical to those shown in Fig 4D of
the main text and are reproduced here to facilitate comparison between models.

E Area under the ROC curve (@auROC) values for each empirically tested essential protein and each model used.

A Precision-recall curves
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Figure EV5. Precision-recall for different rescoring functions.

A Precision-recall (PR) curves for all 12 empirically tested essential proteins. Essential proteins correspond to the genes indicated and are involved in DNA replication
(purple), transcription (orange), metabolism (brown), and cell wall synthesis (green). The red dashed line indicates the benchmark generated by random guessing,
corresponding to recall values equal to the baseline hit fraction. PR curves are colored according to the model or protein structure used.

B Area under the PR curve (auPRC) values for each empirically tested essential protein and each model used.
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