SUPPLEMENTARY INFORMATION

Conditional privatization of a public siderophore enables

Pseudomonas aeruginosa to resist to cheater invasion

Jinet al.
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Supplementary Table 1. Strains and plasmids used in this study.

Characteristics Source
Strains
PAO1 wild type J.D Shrout*
PAO1 — ApvdA pvdA ::Tet" derivative ofPAO1L, Tet" This study
PAO1 — ApvdAAfpvA fprvA::Gnt derivative of PAO1 — ApvdA, Gml Tet' This study
PAO1 — ApvdRT — opmQ pvdRT — opmQ::Gn derivative of PAO1, Gl This study
PAO1-sfGFP insertion of a single copy sfGFP driven by PA10403 promoter at mini-Tn7 target site, This study
Gnl
PAO1-mCherry insertion ofasingle copy mCherry driven by PA10403 promoter at mini-Tn7 target site, This study
Gml
PAO1 — ApvdA - sfGFP pvdA ::Tet" derivative ofPAO1- sfGFP This study
Plasmids
pEX18Ap oriT" sacB* gene replacement vector with multiple-cloning site rompUC18,Ap" Hoang?
pFGM1 Gentamicin resistance FRT vector, source plasmid of Gm' cassette, Ap" Gnf Herbert P Schweizer®

pUC18T-mini-Tn7T
mCherry-pAK1900
ApvdA;., — PEX
AfpvAg., — PEX

ApvdRT — opmQg,, — PEX

mobilizable mini-Tn7 base vector, Ap' G

pAK1900 containing mCherry fused to the PA10403 promoter, Ap"
pvdA allelic replacement vector in pEX18Ap,Ap" Tet'

fprvA allelic replacement vector in pEX18Ap,Ap" Gml

pvdRT — opmQ allelic replacement vector in pEX18Ap,Ap" GnT

Herbert P Schweizer®
Hao Chen*
This study
This study
This study
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Supplementary Figure 1 | Growth rate of wide-type (PAO1) in the presence of different
stress. Growth rate of PAO1 in the presence of (a) different photon-stresses or (b)
antimicrobial stresses, where photon-stress or antimicrobial stress is generated by using the
illumination of 405 nm laser or the treatment of tobramycin, where the black circle indicates
the experiment data of average growth rate with corresponding concentration of tobramycin.

Blue circle in (b) indicates the control group in which no tobramycin is added. The error bars

O.I1 1.0
Tobramycin(ug-mL)

in a-b are the standard deviation of experimental values.
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Supplementary Figure 2 | PVDI aids cell survival in the presence of antimicrobial
stresses at iron-limited conditions. (a-b) Fractions of ROS generated cells (bluish green, p
= 0.1555, ApvdA + exo pvd) and damaged cells (vermillion, p = 0.9725, ApvdA + exo
pvd) with 1.0 ug-mL=! tobramycin in iron-limited condition (SSM + FeCl; = 1.0 X
10~5 uM). (c-d) Fractions of ROS generated cells (bluish green, p = 0.6375, ApvdA + exo
pvd) and damaged cells (vermillion, p = 0.5276, ApvdA + exo pvd) with 2.0 ug - mL™?!
gentamycin in iron-limited condition (SSM + FeCl, = 1.0 x 10~5 uM). (e-f) Fractions of
ROS generated cells (bluish green, p = 0.2943, ApvdA + exo pvd) and damaged cells
(vermillion, p = 0.9101, ApvdA + exo pvd) with 2.0 ug - mL~! gentamicin in iron-limited
condition (CAA + 20 mM apotransferrin (fresh)). Each strain was treated for 7 hours,

respectively. Treatment with 1.0 pg-mL~! tobramycin led to ROS generation by a greater
4118



fraction of ApvdA cells than of wild-type cells (a), and to damage in a greater fraction of
ApvdA cells than of wild-type cells (b) in iron-limited condition (SSM + FeCl; = 1.0 X
1075 uM). Treatment with 2.0 ug-mL~1 gentamicin led to ROS generation by a greater
fraction of ApvdA cells than of wild-type cells, and to damage of a greater fraction of
ApvdA cells than of wild-type cells in iron-limited conditions, including (c, d) SSM + FeCl;
= 1.0 X 1075 uM or (e, f) CAA + 20 mM apotransferrin (fresh). * p < 0.05, ** p <0.01, ***
p <<10® , NS p > 0.1 (one-way RM ANOVA versus wide type data on the same culture

condition).

5/18



a Fractions of Fractions of Fractions of Fractions of

ROS generated cells damaged cells ROS generated cells damaged cells
NS NSu 4;;/ * .
0.5¢1 45.3% 22 [ 0.5¢ o 48 0%

41.9% 40.0%

0.25¢ 0.25} i

NS NS NS NS

12.4%13.3%13.1% 13.3%11.9% 11.8%
0 0

< Q@‘? Je $ & \\e}‘%\b < Q@V Fo

vt v o v (s} [NV«

& e &

e Fractions of Fractions of g Fractions of Fractions of
ROS generated cells damaged cells ROS generated cells damaged cells

NS NS NS NS NS NS
100% 100% 100% 100% 100% 100% 50.0%

1.0r ° - 0.57 -
41.7% 41.7%
*
26.7%
L I NS
0'5 0-25 ZOOOAJ
16.7%
0 0
\s SR & &
$ & Q@Z@ & F Fe S F e &8 Q@Z@
v v v
Y7x®+0 Vx?’*? v \7,33"9 ‘7,6‘9

Supplementary Figure 3 | PVDI does not increase cell survival in the presence of
antimicrobial stresses at iron-rich conditions. (a-b) Fractions of ROS generated cells
(bluish green, p = 0.1660, ApvdA, p = 0.1246, ApvdA + exo pvd) and damaged cells
(vermillion, p = 0.7968, ApvdA, p = 0.6239, ApvdA + exo pvd) with 1.0 ug-mL™!
tobramycin under iron-rich conditions (SSM + FeCl; = 100 uM). (c-d) Fractions of ROS
generated cells (bluish green, p = 0.0087, ApvdA, p = 0.0410, ApvdA + exo pvd) and
damaged cells (vermillion, p = 0.9700, ApvdA, p = 0.8349, ApvdA + exo pvd) with 2.0
ug - mL~1 gentamicin under iron-rich conditions (SSM + FeClz = 100 uM). (e-f) Fractions
of ROS generated cells (bluish green, p = 0.3986, ApvdA, p =0.1280, ApvdA + exo pvd)
and damaged cells (vermillion, p = 0.9196, ApvdA, p = 0.6471, ApvdA + exo pvd) with
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20 pg-mL~1 gentamicin under iron-rich conditions (CAA). (g-h) Fractions of ROS
generated cells (bluish green, p = 0.0337, ApvdA, p = 0.4389, ApvdA + exo pvd) and
damaged cells (vermillion, p = 0.2769, ApvdA, p = 0.2025, ApvdA + exo pvd) with 2.0
ug - mL~1 gentamicin under iron-rich conditions (CAA + 20 mM apotransferrin that had
been used to culture bacterial strain for 24 h). Each strain was treated for 7 hours, respectively.
The fraction of cells that (a) generated ROS or (b) were damaged was similar for both
ApvdA and wild-type strains after treatment with 1.0 ug - mL~1 tobramycin under iron-rich
conditions (SSM + FeCl; = 100 uM). The fraction of cells that generated ROS or were
damaged was similar for the ApvdA and wild-type strains after treatment with 2.0
ug - mL~1 gentamicin under iron-rich conditions, including (c, d) (SSM + FeClk =100 uM),
(e, f) CAA or (g, h) CAA + 20 mM apotransferrin that had been used to culture bacterial
strain for 24 h. * p < 0.05, ** p < 0.01, *** p <<10® , NS p > 0.1 (one-way RM ANOVA

versus wide type data on the same culture condition).
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Supplementary Figure 4 |Time dependence of PVDI fluorescence arising from PAOL1 or
ApvdRT — opmQ@ strain under a light stimulation. Light stimulation does not result
in a further accumulation of PVDI in the ApvdRT — opmQ@Q strain (green), when 3.00
mW - cm~2 violet light (405 nm) was applied to illuminate cells. The error bars are the

standard deviation of experimental values.
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Supplementary Figure 5 | Growth curves of the wild-type strain (PAQO1) in the presence of

different amounts of FeCls, when the SSM medium was used. The error bars are the standard

deviation of experimental values.
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Supplementary Figure 6 | Growth curves of (a) the wild-type (PAO1) and (b) ApvdA

strains in the presence of 1.0 uM FeCk and 5.0 uM ePVDI at SSM medium, where the

actual growth rate (W) is determined using a linear fitting (dash line) in the semi-logarithmic

plotting. The error bars are the standard deviation of experimental values.
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Supplementary Figure 7 | Growth curves of (a) the wild-type (PAO1) and (b) ApvdA
strains in the presence of 1.0 X 10~ uM FeCl at the SSM medium, where the actual
growth rate () is determined using a linear fitting (dash line) in the semi-logarithmic plotting.

The error bars are the standard deviation of experimental values.
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Supplementary Figure 8 | Growth curves of (a) the wild-type (PAO1) and (b) ApvdRT —
opm(@Q strains in the presence of 1.0 x 10~> uM FeCl; at the SSM medium, where the
actual growth rate () is determined using a linear fitting (dash line) in the semi-logarithmic

plotting. The error bars are the standard deviation of experimental values.
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Supplementary Figure 9 | Growth curves of (a) the wild-type (PAO1) and (b) ApvdRT —
opmQ@Q strains in the presence of 0.1 uM FeCl; at the SSM medium. Growth curve of (c) the
ApvdRT — opmQ@Q strain in the presence of 0.1uM FeCk and 5.0 uM ePVDI in SSM
medium. Actual growth rate () is determined using a linear fitting (dash line) in the

semi-logarithmic plotting. The error bars are the standard deviation of experimental values.
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Supplementary Figure 10 | Fractions (a) or the relative yields (b) of ApvdRT — opmQ as a
function of the ferric abundance and the normalized ROS stress in the direct competition of

ApvdRT — opm@Q and wild-type strain. Fractions (c) or the relative yields (d) of ApvdA as

a function of the abundance of ferric and the normalized ROS stress in the direct competition

of ApvdA and wild-type strain. Evolution time is 30 days.
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Supplementary Figure 11 | Fractions or the relative yields of ApvdA (a, b), ApvdRT —
opm@Q (c, d) or wild-type strain (e) as a function of the ferric abundance and the normalized

ROS stress in the directly competition of ApvdRT — opmQ, ApvdA and wild-type strain.

Evolution time is 30 days.
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Supplementary Figure 12 | Kinetics of the fraction of the wild-type strain (a), the
extracellular PVDI concentration ([PVDI]°(t)) (b), the growth rate (u,(t) or u,(t)) (c), the
death rate (p, (t) or p,(t)) (d), and the intracellular PVDI concentration ([PVDI](t) or
[PVDI] (1) (e) of the wild-type or ApvdA strains during the competition at the condition of
(FeClz = 5.0 x 103 uM and Tobramycin = 2.0 ug - mL™1), where the symbol in panel (a)

indicated the results arising from the evolutionary experiments.
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Supplementary Figure 13 | Fraction of the wild-type strain as a function of the ferric
abundance and the normalized ROS stress in direct competition of the ApvdA and
wild-type strains, when intracellular PVDI is assumed to not aid cell survival in the presence

of ROS stress. The white region indicates no survival of cells.
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