Supplementary data

Pseudomonas aeruginosa manipulates redox and iron homeostasis of its

microbiota partner Aspergillus fumigatus via phenazines

Benoit Briard"?, Perrine Bomme®, Beatrix E. Lechner4, Gaétan L. A. Mislins, Virginie

Lair®, Marie-Christine Prévost’ , Jean-Paul Latgél, Hubertus Haas*, Anne Beauvais"”



O,

Supplementary Figure 1

o NH,
N
I 35
P
N

OH Phenazine-1-carboxamide, PCN

o, OH o
CHg N N
X X
° =
N N
OH OH |

CHs
Pyocyanin, PYO

OH
/N
X
AN
N

1-Hydroxyphenazine, 1-HP

Phenazine-1-carboxylic acid
Chorismic acid PCA

Supplementary Figure 1. Biosynthesis of P. aeruginosa phenazines
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Supplementary Figure 2. A. fumigatus siderophore biosynthetic pathway
Siderophore pathway specific enzymes are boxed in blue. Enzymatic steps transcriptionally upregulated during
iron starvation are marked by red arrows.



Supplementary Figure 3
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Supplementary Figure 3. Morphology of A. fumigatus
hyphae growing in presence of phenazines

(A, B) control hyphae after 20 h growth at 30°C in
presence of 1% DMSO (A) or 1% methanol (B). (C- F) A.
fumigatus conidia incubated for 18 h at 37°C in
presence of 2 mM PCA (C), 1 mM PYO (D), 62.5 uM 1-HP
(E) or 125 uM PCN (F). Black arrows show swollen

conidia or germ tubes indicating the heterogeneous
growth of A. fumigatus in presence of phenazines.
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Line 1: 12 h + 2 h control
Line2:12h +0.5h 62.5 uyM 1-HP
Line 3:12h+1h 62.5 uM 1-HP
Line4:12h+2h62.5uM 1-HP
Line5:12h+2h 625 uM BPS
Line 6 :12 h +2 h 130 uM BPS
Line7:12h +2h 62.5 uM DIP

CYCA Line 8:12 h + 2 h 130 uM DIP

Line 9 : MetOH control
Line 10 : -Fe

Supplementary Figure 4. 1-HP induces an iron starvation response in A. fumigatus. (A) Uncropped RNA-
gels representing the quality and quantity of RNA used and (B) Uncropped Northern blots representing the
expression of each gene. Two internal control were included, BPS (bathophenanthroline dissulfonate) and
DIP (dipyridyl) which are respectively membrane impermeable and permeable ferrous iron chelators. The
results showed that the induction of iron starvation at 2 hours of incubation was stronger with 1-HP
compared to BPS, in contrast, DIP did not cause strong iron starvation in A. fumigatus.




Supplementary Table 1.pH dependent inhibitory effect of phenazines aAhfumigatus CEA17Aaku

buffered between pH 5 and pH 7

Phenazine (abbreviation) MIC (mM) | MIC (mM) [MIC (mM)
pH5 pH6 pH7
Pyocyanin (PYO) 2 2 2
Phenazine-1-carboxamide (PCN) 0.125-0.25 0.25-0.5.25-0.5
1-Hydroxyphenazine (1-HP) 0.0313-0.06r6625-0.128).125-0.25
Phenazine-1-carboxylic acid (PGA)0.25-0.5 2-4 =4

BKUSO

grown in a set of 2YT medium



Supplementary Table 2.Fungal strains used in this study

Strain Genotype Reference
Parental strain 1: CEAKakuB™® | CEA17AakuB ™™ !

Asod1 CEA17AakuB"®Asod1:: hph §

Asod2 CEA17AakuB*Y®Asod2: : hph °

Asod3 CEA17AakuBY®As0d3:: hph °
Asod1/Asod3 CEA17AakuB "®Asod1::ble; Asod3::hph i
Asod1/Asod2/Asod3 CEA17AakuB Y Asod1::ble; Asod2: ptrA; Asod3::hph 2

Parental strain 2: G10 Wild-type 3

AcatA G1QAcatA::phleoR ‘

Acatl G1QAcatl::hph >

Acat2 G1QAcat2::phleoR 4
Acatl/Acat2 G1QAcatl::hph;Acat2::phleoR 4
AcatA/Acatl G1QAcatA::phleoR;Acatl::hph ‘

Parental strain 3: CBS 144-89 Wild-type The Centraalbureau voor Schimmelcultures
Askn7 CBS 144-8@skn7::hph °

Parental strain 4. ATCC 46645 Wild-type American Type Culture Collection
Ayapl CEA17A akuB"®*Ayap1::hph !

AhapX ATCC 4664%hapX::hph e

AsreA ATCC 4664RsreA::hph °

AsidA ATCC 4664RsidA::hph 1

AsidC ATCC 46643RsdC::hph 1

AsidD ATCC 46643sidD::hph 1

AsidF ATCC 4664RsidF::hph 1
ASIAA/AfrA CEAL17AsidA::pyrG; AftrA::hph !




Supplementary Table 3 Primers for amplification of the hybridizationgtres used in this study

Accession number Sequence 5’ - 3’ Application
peun sorzes0 | SASCSTECTCICACATAC | o
prun seisno | LS TICTTOSRETSTEE | ooy
pron S0 | (IS STORACAASTCE T e
A scosoi | MSCCOAAMARSOSES |y
reun zooTen | MCTACCTECACCRE RS | g
Aeun soos0 | STSATCECTATCICASE oy
reun_acoseso | ASRATCMEGETEROcOC T g
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