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Conclusion

• Deletion or overexpression of fpnA, fpn1 and pib2 did not impact growth on plates under different iron

availability.

• Interestingly, lack of fpnA increased extracellular siderophore production indicating increased iron

starvation, which is inconsistent with a role of FpnA in iron export.

• Fluorescence microscopy indicated intracellular localization of Venus-tagged FpnA, which might indicate a

role of FpnA in intracellular iron trafficking.

• Northern blot analysis confirmed iron regulation of pib2 expression and indicated that lack of pib2 does

not significantly alter the regulation of the ribosomal protein encoding genes rib5 and rsp6, which suggests

that Pib2 is in contrast to S. cerevisiae not involved in TOR-mediated regulation.

• The exact functions of FpnA and Pib2 still remain elusive.
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Fluorescence microscopy indicates intracellular localization of fpnApxylP-Venus
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Results

Analysis of Molecular Mechanisms for Adaptation of Aspergillus fumigatus to Iron Limitation

Javeria Pervaiz1,2, Annie Yap2, Patricia Caballero2, Simon Oberegger2, Beate Abt2, Hubertus Haas2, Ezzat M. Awad1, Talin Barisani-Asenbauer1

1Institute of Specific Prophylaxis and Tropical Medicine [ISPTM], Center for Pathophysiology, Infectiology and Immunology [CePII], Medical University of Vienna, Vienna, Austria.

2Institute of Molecular Biology, Medical University Innsbruck, Innsbruck A-6020 Austria.

Aspergillus fumigatus
opportunistic fungal pathogen

PCR-mediated 
amplification of 

genes 

A. fumigatus 
mutant strains

Constructs for gene 
deletion, 

overexpression, 
tagging

Genetic 
transformation of 

A. fumigatus 

Southern blot 
analysis

Plate growth 
assays

Biomass production 
and siderophore 

biosynthesis 

Northern blot 
analysis

Fluorescence 
microscopy

Study Scheme: functional characterization of gene functions in A. fumigatus

(by courtesy of K. Pfaller)

asexual
cycle

sexual
cycle

iron acquisition plays an important role in pathogenicity

- iron is essential for both host and pathogen   -> battle for iron
- mammalian host employs iron withholding mechanisms
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SreA: adaptation to iron excess:

HapX: adaptation to iron starvation + iron excess

most common airborne fungal pathogen 
In Europe causes allergic and invasive 
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unsatisfying diagnostic and therapeutic 
possibilities are reflected in a high mortality rate
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fpn1
AFUA_5G12920

protein that shows homology to the
mammalian iron exporter ferroportin
(fpnA)

Gene for functional analysis

Is A. fumigatus fpnA involved in iron 
export?

Does human fpn1 mediate iron export 
in A. fumigatus?

Aims
Does pib2 link TOR activity to iron 
availability in 
A. fumigatus?

pib2
Afu1g17070

Homolog of the yeast phosphatidylinositol-3-
phosphate
binding protein pib2,
which regulates TOR activity in S. cerevisiae

Gene for functional analysis

Mutant Strains

pib2
Δpib2, pib2pxylP, pib2pxylP-Venus

Mutant Strains

fpnA (Aspergillus fumigatus)
ΔfpnA, fpnApxylP, fpnApxylP-Venus

fpn1 (Homo sapiens)
fpn1pxylP-Venus, fpn1pxylP
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Lack of fpnA increases iron starvation: 
inconsistent with a role in iron export.

Possible role in intracellular iron trafficking?

Biomass production and siderophore biosynthesis analysis of the generated mutants 
fpnApxylP-Venus

+Fe
0.1%Xyl

Brightfield Venus

fpn1pxylP-Venus

Fluorescence microscopy indicates intracellular localization of fpnApxylP-Venus and fpn1pxylP-Venus

Comparison of ferroportin homologs

The A. fumigatus genome encodes a ferroportin homolog
however, with partially wrong exon/intron prediction 

Annotation

Transcriptome

New annotation:
MASQVDMNSHQEDLLEPTEALLEreappdvRTTRTASSRSVLIRIYVSHFLSTWNSRMFEFGAVLFLASIFQGTLLYASIYALVRSASAVVLSSWLGSKMDRSNRLVAIRHSIVWQRVPVAVScACFVAL
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Northern blot analysis indicates that pib2 is not involved in TOR-mediated iron regulation
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- pib2 transcript level is higher in +Fe compared to –Fe
- pib2 transcription is induced within 15 min. in response to iron exposure (HapX)
- pib2 transcripts are missing  in ∆pib2 mutant.

- pib2 is xylose-inducible in pib2pxylP and  pib2pxylP-Venus in –Fe and +Fe
- pib2 overexpression has no significant impact on TOR-regulated rib5 and rsp6 or iron regulated acoA and mirB

- Lack of pib2 has no significant impact on TOR-regulated rib5 and rsp6 or iron regulated acoA and mirB

Role of Pib2?


