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SUPPLEMENTARY FIG. S2. Bacterial growth in the presence of small-molecule EcDsbA inhibitor F1. Wild-type
bacterial strains E. coli K-12, UPEC CFT073, and S. Typhimurium SL1344 were inoculated in liquid lysogeny broth media
supplemented with 1 mM F1 inhibitor or 0.1% DMSO (carrier control), and culture optical density at 600 nm (OD600nm) was
measured at 0, 4, and 8 h of shaking culture at 37�C. Mean – standard deviation OD600 values of n = 3 independent replicates
are plotted. EcDsbA, Escherichia coli DsbA; DMSO, dimethyl sulfoxide; UPEC, uropathogenic Escherichia coli.

SUPPLEMENTARY FIG. S3. Dose-dependent inhibition of UPEC (A–C) and S. Typhimurium (D–F) motility by
inhibitors F2, F3, and F4. Dose-response plots of relative motility for (A–C) UPEC CFT073 2KO transiently expressing
DsbAB (closed circles) or DsbLI (open squares) and (D–F) S. Typhimurium SL1344 3KO complemented with EcDsbA
(closed circles), SeDsbA (open squares), SeDsbLI (closed squares), or SeSrgA (open circles). Relative% motility was
calculated by measuring the diameter of the motility zone for each strain in media containing 0.005, 0.05, 0.1, 1, or 3 mM of
inhibitor F2, F3, or F4 and dividing by the diameter of the same strain swimming in DMSO-containing media (carrier
control). Dot plots represent mean relative motility – SEM of four independent replicates. SeDsbA, DsbA from S. enterica
serovar Typhimurium; SEM, standard error of the mean.



SUPPLEMENTARY FIG. S4. F1 and F3 compounds in
complex with EcDsbA. Simulated annealing omit rA-
weighted mFo-DFc electron density map of compounds F1
(A, left panel) and F3 (B, left panel) are contoured at 2.5r and
displayed in orange mesh. rA-weighted 2mFo-DFc electron
density map of compounds F1 (A, right panel) and F3 (B,
right panel) are contoured at 1r and displayed in blue mesh.

SUPPLEMENTARY FIG. S5. Molecular docking of F1
and F3 inhibitors with EcDsbA, SeSrgA, and SeDsbL.
(A) Comparison of the crystal structures of EcDsbA-F1
(light green, left panel) and EcDsbA-F3 (slate, right panel)
with the molecular docking of F1 (sand) and F3 (cyan) with
EcDsbA. (B, C) Binding mode of top ranked docked poses
into SrgA and DsbL groove. (B) SrgA with the 3 top docked
conformations of F1 (predicted affinities range between -5.6
and -5 Kcal/mol, left panel) and F3 (predicted affinities
range between -5.7 and -5.6 Kcal/mol, right panel). (C)
DsbL with the three top docked conformations of F1 (pre-
dicted affinities range between -5.8 and -5.5 Kcal/mol, left
panel) and F3 (predicted affinities range between -5.3 and
-5.1 Kcal/mol, right panel).

SUPPLEMENTARY FIG. S6. Docking of F1 and F3
with SrgA and DsbL showing the binding mode of top
ranked docked poses of F1 (green) and F3 (slate blue)
into SrgA (A) and DsbL (B) hydrophobic clefts. All four
structures are rotated 90� around the vertical axis with re-
spect to the orientation shown in Figure 7D, E and show that
no steric clashes were observed between the compounds and
the residues in the DsbA homologues.



Supplementary Table S1. X-ray Crystallography Data Collection and Refinement Statistics

Data collection Compound 1 6BR4 Compound 3 6BQX

Space group C2 C2
Cell dimensions (Å) (a, b, c) (116.22, 63.94, 74.51) (116.17, 64.01, 74.10)
Angles a = c = 90� b = 126.15� a = c = 90� b = 125.73�
Resolution (Å)a 52.8–1.99 (2.06–1.99) 48.4–1.99 (2.06–1.99)
Total number of observations 1,09,444 1,10,612
Number of unique observations 29,804 30,096
Multiplicity 3.7 (3.4) 3.7 (3.4)
Data completeness (%) 98.0 (94.1) 98.9 (95.8)
<I/rI> 16.8 (3.5) 13.7 (2.9)
Rmerge(%)b 4.7 (26.1) 5.3 (33.1)
Refinement

Resolution (Å) 52.8–1.99 (2.02–1.99) 30.3–1.99 (2.04–1.99)
No. of reflections 29,800 27,019
Rwork

c/Rfree
d 0.17/0.21 (0.46/0.53) 0.18/0.24 (0.24/0.31)

No. atoms: protein 2972 2951
No. atoms: water 291 236
Wilson B 34.45 33.30
B factor (Å2)–all 35.86 44.77
B factor (Å2)–water 42.13 46.92
B factor (Å2)–protein 35.24 44.41
R.m.s. deviations
Bond lengths (Å) 0.007 0.010
Bond angles (�) 0.919 1.027
Ramachandran plot
Residues in most favored/additionally

allowed regions (%)
98.12/1.88 97.3/2.7

MolProbity score (percentile) 1.08 (100th) 1.37

aValues in parentheses refer to the highest resolution shell.
bAgreement between intensities of repeated measurements of the same reflections can be defined as:

Rmerge¼ +hkl+
n

i¼ 1 Ii hklð Þ� �I hklð Þj j
+hkl+

n

i¼ 1Ii hklð Þ

where Ii (hkl) are individual values and �I hklð Þ is the mean value of the intensity of reflection hkl.
cRfac = +h jFo - Fcj/+hjFoj, where Fo and Fc are the observed and calculated structure-factor amplitudes for each reflection ‘‘h.’’
dRfree was calculated with 5% of the diffraction data selected randomly and excluded from refinement.

Supplementary Table S2. Table of Bacterial Strains and Plasmids

Strain name Description Ref.

MG1655 E. coli K-12 (OR:H48:K-) (8)
CFT073 UPEC isolate (O6:K2:H1) (51)
CFT073 2KO CFT073dsbABdsbLI (68)
CFT073 2KO + pDsbAB CFT073dsbABdsbLI pDsbAB (68)
CFT073 2KO + pDsbLI CFT073dsbABdsbLI pDsbLI (68)
CFT073 2KO + empty vector CFT073dsbABdsbLI pUC19 (68)
SL1344 Salmonella enterica serovar Typhimurium (31)
SL1344 3KO SL1344 dsbA,dsbLI,srgA (30)
SL1344 3KO + pDsbA SL1344 dsbA,dsbLI,srgA pSeDsbA (30)
SL1344 3KO + pDsbLI SL1344 dsbA,dsbLI,srgA pSeDsbLI (30)
SL1344 3KO + pSrgA SL1344 dsbA,dsbLI,srgA pSeSrgA (30)
SL1344 3KO + pEcDsbA SL1344 dsbA,dsbLI,srgA pEcDsbA This study
SL1344 3KO + empty vector SL1344 dsbA,dsbLI,srgA pWSK29 (30)

UPEC, uropathogenic Escherichia coli.


