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Figure 1: pH signal transduction pathway in Aspergilli

• In Aspergillus species a transcription factor called PacC governs pH-regulated gene

expression.

• PalH is a putative pH transmembrane domain (7TMD) receptor that, assisted by a

3TMD protein PalI and an arrestin-like protein PalF, detects extracellular alkalinity and

promotes the proteolytic activation of PacC .
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Background, Aims and Methods

• pSK606-Tet_OFF-palH-HA3 plasmid was used as template to construct five PSK606-

Tet_OFF- truncated-palH-HA3 plasmids using PCR and GeneArt seamless cloning.

• The plasmids were individually transformed into A. fumigatus ∆palHKU80 recipient strain.

Gene deletion strategy for generation of A. fumigatus ∆palIKU80-palH-HA3

and ∆palFKU80- palH-HA3 null mutants 
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Figure 3. Schematic representation of gene replacement strategy for palI null mutants

Figure 2: Protein structure of PalH and

PalH truncation G, F, E, D and A

PalH functional complementation analysis of A. fumigatus ∆palHKU80 recipient via phenotypic analysis and OD600 reveals gain-

of- function phenotype of A. fumigatus truncation G-PalH

• Five palH truncation alleles were constructed and their capacity to rescue the alkaline sensitivity of the A. fumigatus ∆palHKU80 recipient was assessed using a phenotypic

test. Despite maintained integrity of the C-terminus tail of PalH in all mutants, removal of any of the 7 TMDs of PalH led to a loss-of-function phenotype of the receptor.

However, phenotypic test and quantitation of fungal biomass in alkaline liquid culture via OD600 showed that the removal of most of PalH N-terminus resulted in a gain- of-

function phenotype in truncation-G-palH-HA3 relative to Tet_OFF- full length palH-HA3.

Figure 4. Functional complementation analysis A) The colonial growth of five A. fumigatus truncated palH mutants were compared with the colonial growth of A. fumigatus parental isolate,

∆palHKU80 and Tet_OFF full length PalH mutant in minimal media (MM), under alkaline cationic conditions, in the presence and absence of doxycycline. B) Quantitation of fungal biomass in

alkaline cationic liquid culture, in presence and absence of doxycycline.

Deciphering the oligomeric status of the pH-sensing molecular switch in A. fumigatus

N-terminus & TM removal N-terminus, TM1 and 

TM 2 removal

Figure 5. Western blot analysis of PalH-HA3 expression and approximate molecular weight

A.           A. fumigatus strains B.          A. fumigatus strains

A. fumigatus PalI is indispensable for alkaline tolerance

• Characterisation of Lipid sphingosine1-phosphate has shown that the

lipid ligand gains access to its pocket within the transmembrane moiety

of the receptor. In this receptor access to the extracellular milieu from is

blocked by the amino terminus and extracellular loops (Hanson et al.,

2012).

Figure 6. Structure of lipid sphingosine1-phosphate (Hanson et al., 2012). 

• This arrangement would be consistent with our data such that gain-of-

function phenotype of truncation G-PalH might obscure a ligand binding

site embedded in within the transmembrane region of the receptor.

PalH structure might resemble lipid G Protein–Coupled

Receptor

• PalI null mutants were found to exhibit alkaline-sensitive phenotypes.

Overexpression of PalH-HA3 in palI null mutant background did not

detectably improve the tolerance to alkaline condition and presence of

salt.

• Therefore PalI might have a crucial role in the PalH stability and

trafficking PalH to the plasma membrane.

Future work
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• Molecular weight of PalH is 86.6 kDa.

• PalH-HA3 was detected at the size of 120 kDa in A.

fumigatus (Figs 5A and 5B).

• The size of PalH reduced to 100 kDa in A.

fumigatus truncation G-PalH (Fig 5B).

• A. fumigatus PalH was only detected under the

acidic and alkaline pH in the absence of PalF (Fig

5A).

• A. fumigatus PalH could not be detected in the

absence of PalI (Fig 5A).

Figure 7. Quantification of 

fungal biomass in alkaline 

liquid culture via OD60018180
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• Constructing Tet_OFF-palI-HA3 plasmid to investigate the size of PalI in the presence and absence of PalH.

• Performing Native-PAGE gel electrophoresis and 2-dimensional gel electrophoresis to capture pH signalling complex under native gel conditions.

• Initial result of reciprocal co-immunoprecipitation of differently tagged PalH receptors in A. nidulans has shown a possible interaction between PalH-HA3 and PalH-Myc

which requires further confirmation.
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