
 
 

Supplementary Figure 1. 5,8-diHODE and 8-HODE increase lateral branching in WT A. 
fumigatus Af293. Lateral branches per 100 µm of hypha were assessed for eight hyphae of A. 
fumigatus WT Af293 grown for twenty hours in GMM with 1% EtOH, 5,8-diHODE, or 8-HODE 
treatment. Data points represent individual hyphae (n = 8) and error bars represent SEM. P 
values were determined by Browne-Forsythe and Welch ANOVA with Dunnett’s T3 multiple 
comparisons tests. * denotes p<0.05, ** denotes p<0.01, and **** denotes p<0.0001.  
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Supplementary Figure 2. 5,8-diHODE, 8-HODE, and caspofungin treatments increase cell wall 
chitin in A. fumigatus hyphae. (a) Mean calcofluor white intensity per pixel of WT Af293 
hyphae grown for 15 hours in GMM with 1% EtOH, 1 µg/mL 5,8-diHODE, or 1 µg/mL 8-HODE 
before staining and epifluorescent imaging. (b) Mean calcofluor white intensity per pixel of WT 
Af293 hyphae grown for 15 hours in GMM with 1% DMSO or 1 µg/mL caspofungin for 15 hours 
before staining and epifluorescent imaging. (a,b) Data points represent individual hyphae (n = 
10) and error bars represent SEM. P values shown were calculated using two-sided Welch’s t-
test.  
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Supplementary Figure 3. Caspofungin treatment does not impact 10-HODE production by 
PpoC. 10-HODE per milligram of dry biomass extracted from fungal tissue. WT A. fumigatus 
Af293 was grown at 37˚ C and 250 RPM for 24 hours in GMM plus 48 hours more after the 
addition of 0.02% DMSO (n = 4) or 2 µg/mL CSPF (n = 3). Oxylipins were extracted using mixed 
organic solvent and quantified on UHPLC-MS/MS by comparison to standard curves of purified 
oxylipin. Data points represent independent culture flasks and error bars denote SEM. P value 
shown was determined by Welch’s two-sided t-test.  
  

0.0 0.5 1.0 1.5

CSPF

DMSO

µg/mg biomass

0.0906



 
 
Supplementary Figure 4. Overexpression of ppoA is protective against echinocandin tip lysis. 
Percent survival of A. fumigatus Af293 WT, ∆ppoA, and OE::ppoA germlings treated with 1 
µg/mL CSPF or 1% DMSO vehicle and 10 µg/mL 5,8-diHODE or 1% EtOH vehicle after 16 hours 
at 37˚ C in YMM. Data points each represent percent survival of 99 germlings assessed in 
biologically independent samples (n = 3) with errors bars representing SEM. Conditions with p 
values less than 0.05 calculated by two-way ANOVA with Tukey’s multiple comparisons are 
indicated by distinct letters. Exact p values are provided in the source data file. 
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Supplementary Figure 5. Cotreatment with 5,8-diHODE protects WT A. fumigatus AfS35 
against caspofungin mediated tip lysis. Percent survival of WT A. fumigatus AfS35 germlings 
treated with 2 µg/mL CSPF or 1% DMSO vehicle and 10 µg/mL 5,8-diHODE, 10µg/mL 8-HODE or 
1% EtOH vehicle after 16 hours at 37˚ C in GMM. P values shown were calculated by one-way 
ANOVA with Tukey’s multiple comparisons. Data points each represent percent survival of 99 
germlings assessed in biologically independent samples (n = 3) with errors bars representing 
SEM.  
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Supplementary Figure 6. Cotreatment with 5,8-diHODE protects WT A. fumigatus CM7555 
against caspofungin mediated tip lysis. Percent survival of WT A. fumigatus isolates CEA10 and 
CM7555 germlings treated with 2 µg/mL CSPF or 1% DMSO vehicle and 10 µg/mL 5,8-diHODE or 
1% EtOH vehicle after 16 hours growth in GMM. P values were calculated by two-way ANOVA 
with Tukey’s multiple comparisons. Data points each represent percent survival of 99 germlings 
assessed in biologically independent samples (n = 3) with errors bars representing SEM. 
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Supplementary Figure 7. ZfpA is necessary for hyperbranching response to the PpoA oxylipins 
5,8-diHODE and 8-HODE. Lateral branches per 100 µm of hypha were assessed for seven or 
eight hyphae of A. fumigatus Af293 WT, ∆zfpA, and OE::zfpA strains grown for twenty hours in 
GMM with 1% EtOH, 0.1 µg/mL 5,8-diHODE, or 0.1 µg/mL 8-HODE. Data points represent 
individual hyphae (n = 7 or 8) and error bars represent SEM. P values shown were determined 
by two-way ANOVA with Tukey’s multiple comparisons tests.  
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Supplementary Figure 8. Southern blot confirmation of A. flavus zfpA mutants. (A) Deletion 
mutant Southern confirmation. Genomic DNA was digested by EcoRI. Wild type band should be 
present at 5.7 kb and ∆zfpA bands at 3.8 and 2.1 kb. TJW320.12 was chosen for the subsequent 
experiments. (B) Overexpression mutant Southern confirmation. Genomic DNA was digested by 
NcoI. Wild type band should be present at 5.4 kb and OE::zfpA bands at 6.8 and 2.1 kb. 
TJW321.4 was chosen for the subsequent experiments.  
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Supplementary Figure 9. Southern blot confirmation of A. nidulans zfpA mutants. (A) Deletion 
mutant Southern blot confirmation. Genomic DNA was digested by PvuII. Wild type band can be 
observed at 11.7 kb and ∆zfpA bands at 9 and 2.9 kb. TJW326.4 was chosen for the subsequent 
experiments. (B) Overexpression mutant Southern confirmation. Genomic DNA was digested by 
PvuII. Wild type band can be observed at 11.7 kb and OE::zfpA bands at 7.5 and 4.7 kb. 
TJW327.7 was chosen for the subsequent experiments.  
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Supplementary Figure 10. ZfpA regulates genes involved in diverse cellular processes.  
Functional category enrichment of genes significantly up- and downregulated in the OE::zfpA 
and ∆zfpA mutants relative to WT Af293 (Benjamini-Hochberg FDR < 0.05). Differentially 
expressed genes were defined as |Log2FC| ≥ 1 and p. adj. < 0.01.  
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Strain Name Background Organism Genotype Source 
WT Af293 Af293 A. fumigatus Wild type Clinical 

Isolate 
TDWC1.13 Af293 A. fumigatus pyrG1; ∆ppoA::A.p.pyrG 1 
WT CEA10 CEA10 A. fumigatus Wild type Clinical 

Isolate 
CM7555 CM7555 A. fumigatus Wild type 2 
AfS35 D141 A. fumigatus ∆akuA::loxP 3 
TFYL81.5 Af293 A. fumigatus pyrG1; argB1; ∆akuA::mluc; 

A.fu.argB; A.fu.pyrG 
4 

TJW213.1 Af293 A. fumigatus pyrG1; argB1; ∆akuA::mluc; 
A.fu.argB; ∆zfpA::A.p.pyrG 

5 

TJW214.2 Af293 A. fumigatus pyrG1; argB1; ∆akuA::mluc; 
A.fu.argB; A.p.pyrG:: A.n.gpdA 
(p)::zfpA 

5 

TDGC1.2 CEA10 A. fumigatus pyrG1; ∆akuB; ∆argB; 
A.fu.argB::A.n.gpdA(p)::RFP; 
A.fu.pyrG 

5 

TJW215.1 CEA10 A. fumigatus pyrG1; ∆akuB; ∆argB; 
A.fu.argB::A.n.gpdA(p)::RFP; 
∆zfpA::A.p.pyrG 

5 

TJW216.1 CEA10 A. fumigatus pyrG1; ∆akuB; ∆argB; 
A.fu.argB::A.n.gpdA(p)::RFP; 
A.p.pyrG:: A.n.gpdA(p)::zfpA 

5 

∆akuBKU80 CEA10 A. fumigatus ∆akuB::A.fu.pyrG 6 
∆mpkA CEA10 A. fumigatus ∆akuB::pyrG; mpkA::ptrA 7 
mpkAC CEA10 A. fumigatus ∆akuB::pyrG; mpkA::mpkA+::hygR 7 
∆crzA CEA10 A. fumigatus ∆akuB; ∆crzA::pyrG 8 
crzAC CEA10 A. fumigatus ∆akuB; ∆crzA::crzA+::pyrG 8 
WT NRRL 
3357 

NRRL 3357 A. flavus Wild type Peanut 
Isolate 

WT FGSC A4 FGSC A4 A. nidulans Wild type Soil Isolate 
TJW149.27 NRRL 3357 A. flavus ∆nkuA 9 
TJES19.1 NRRL 3357 A. flavus pyrG-; ∆nkuA 10 
TJ320.12 NRRL 3357 A. flavus A.p.pyrG::A.n.gpd(p)::Afl.zfpA; 

∆ku70 
This study 

TJW321.4 NRRL 3357 A. flavus A.p.pyrG::A.n.gpd(p)::A.fl.zfpA; 
∆ku70 

This study 

RDIT9.32 FGSC A4 A. nidulans veA 11 
RJMP1.49 FGSC A4 A. nidulans pyrG89;  veA 12 
RTMH217.13 FGSC A4 A. nidulans pyrG89; veA 13 

https://sciwheel.com/work/citation?ids=8447532&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=12902445&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=1015306&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=5170772&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=14930518&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=14930518&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=14930518&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=14930518&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=14930518&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=8451380&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=16058043&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=16058043&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=6926750&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=6926750&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=8449907&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=8452531&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=8448467&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=8447533&pre=&suf=&sa=0&dbf=0
https://sciwheel.com/work/citation?ids=8446041&pre=&suf=&sa=0&dbf=0


TJW326.4 FGSC A4 A. nidulans ∆A.n.zfpA::A.p.pyrG; pyroA4, 
∆nkuA::argB; veA 

This study 

RJW343.2 FGSC A4 A. nidulans ∆A.n.zfpA::A.p.pyrG; veA This study 
TJW327.7 FGSC A4 A. nidulans A.p.pyrG::A.n.gpd(p)::A.n.zfpA, 

pyroA4; ∆nkuA::argB; veA 
This study 

RJW344.1 FGSC A4 A. nidulans A.p.pyrG::A.n.gpd(p)::A.n.zfpA, 
veA 

This study 

 
Supplementary Table 1. Fungal strains used in this study. 
  



Name                                           5’ à 3’ 
A. nidulans zfpA knock out 
Anzfpko5’F    TCATCAGCAGCATCATCGTCGG 
Anzfpko5’R    CGATATCAAGCTATCGATACCTCGACTCTTT 

GACGGTGTTGGATCGCGATGAGAGTCG 
parapyrGF    GTCGACGGTATCGATAAGCTTG 
parapyrGR    ATTCGACAATCGGAGAGGCTGC 
Anzfpko3’F    GTCGCTGCAGCCTCTCCGATTGTCGAA 

TCTTATATGCATGATGATAGCGGCATTTTGG 
Anzfpko3’R    TGCAATGACATGTCCCTCACCC 
AnzfpkoconfF    TAAGCCTAGTTCCTCACACGCC 
AnzfpkoconfR    TAGGGCCTATCCTTAGGGTACC 
 
A. nidulans zfpA overexpression 
AnzfpOE5’F    TCATCAGCAGCATCATCGTCGG 
AnzfpOE5’R    CCAATTCGCCCTATAGTGAGTCGTATTA 

CGTTTGACGGTGTTGGATCGCGATGAGAG 
OEPyGF    CGTAATACGACTCACTATAGGGC 
OEPyGR    GGTGATGTCTGCTCAAGCGGG 
AnzfpOE3’F    CAGCTACCCCGCTTGAGCAGACATCACCAT 

GATGGCACTAGAGCCTTCAAGGCAAC 
AnzfpOE3’R    AAGCCCTTGATGTGGTACTCGC 
AnzfpOEconfF    ATTCATCTTCCCATCCAAGAACC 
AnzfpOEconfR    ATCTTGGCAGTAGTCCGAGACG 
 
A. flavus zfpA knock out 
Aflzfpko5’F2    TCTGGCGCTCCACATTTCAACC 
Aflzfpko5’R    CGATATCAAGCTATCGATACCTCGACT 

CCAAGGGTTGGTTATTTTCAGTATGTGGAG 
ParapyrGF    GAGTCGAGGTATCGATAAGCTTG 
ParapyrGR    ATTCGACAATCGGAGAGGCTGC 
Aflzfpko3’F    GTCGCTGCAGCCTCTCCGATTGTCGAA 

TGAGACTCCAGTTTCGCAAGTTCGGGTC 
Aflzfpko3’R    ACTACATCGATCAAGGGCTGCC 
AflzfpkoconfF    AGCGGAAAGAGGTCAACACAGG 
AflzfpkoconfR    TAGGGCCTATCCTTAGGGTACC 
 
A. flavus zfpA overexpression 
AflzfpOE5’F    TCTGGCGCTCCACATTTCAACC 
AflzfpOE5’R    CCAATTCGCCCTATAGTGAGTCGTATTACGC 

AAGGGTTGGTTATTTTCAGTATGTGGAG 
OEPyGF    CGTAATACGACTCACTATAGGGC 
OEPyGR    GGTGATGTCTGCTCAAGCGGG 



AflzfpOE3’F    CAGCTACCCCGCTTGAGCAGACATCACC 
ATGCAAGGCCACAGTGACCATCCTGACTTTG 

AflzfpOE3’R    AAAAGCCGCAGACCATTGTGCC 
AflzfpOEconfF    ATTCATCTTCCCATCCAAGAACC 
AflzfpOEconfR    AGTCAAGTGGCGCTTGAAGACG 
 
Probe templates for Northerns 
ppoA_NorthernF   ACAGGACCTCATCAGGACGTTC 
ppoA_NorthernR   AAGTTGGTGCAGAGTCCACTGC 
A.fl.ppoA_NorthernF   TCATATCTCGATCTCTCGCCGC 
A.fl.ppoA_NorthernR   AGGGTAGATCTCCACATGGTCC 
A.fl.gpdA_NorthernF   CTCAAATACGACACCACCCACG 
A.fl.gpdA_NorthernR   TCCTCGGAAGCAGCCTTGATGG 
A.n.ppoA_NorthernF   TTCGCTACCAAGCGAGTGTTGG 
A.n.ppoA_NorthernR   TCTATCACCGCGAACCAATGCC 
A.n.gpdA_NorthernF   GTATGACTCACAGCACGGTCAG 
A.n.gpdA_NorthernR   CTTGAGCTCGTTCTCAGAAGCC 
 
 
Supplementary Table 2. Primers used in this study. 
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