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capturing visible plant immune-biosensor output (gene-based reporter systems) in real-time following 
inoculation with potential Actinobacteria biocontrol agents to identify isolates with novel plant immunity 
inducing properties. This way, plant microbe interactions can be monitored and involvement of 
Actinobacteria in plant defense signalling pathways can be determined. In combination, the 
Actinobacteria isolates are assessed for production of biocontrol compounds (e.g. antifungals) via 
routine in vitro pathogen growth inhibition assays. Using a combination of omics-guided approaches 
(genomics, transcriptomics, metabolomics), we aim to identify, extract and purify these compounds, 
and develop a biocontrol fungicide for agricultural disease control. In order to increase metabolite 
production in the selected Actinobacteria isolates, different culture conditions are being used to identify 
the optimal environment. By combining immune biosensor screening together with antifungal 
bioactivity assays, strong Actinobacteria strains can be selected with the potential of improving pest 
management for our agriculture. 
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The interaction of acidophilic iron and sulfur-oxidizing bacteria (A. ferrooxidans, L. ferrooxidans and A. 
thiooxidans) with a bornite-chalcocite ore specimen from the Salobo mine, Carajás, Brazil was 
examined at pH 4 and pH 2 to determine the effect of secondary mineral coatings on bioleaching / 
copper solubilization. In order to select for bacteria that could attach to mineral surfaces and promote 
colony formation (bacterial growth), polished sample chips were suspended in the bacterial consortium 
for 24 hr, and then transferred to fresh media for growth, providing a limited window for colonization. 
After 4 weeks growth, and using scanning electron microscopy, the bornite-chalcocite ore possessed 
colonies on all bornite-chalcocite surfaces, evenly scattered individual cells on the non-sulfidic 
minerals in the ore specimen, and secondary copper phosphate on the bornite-chalcocite ore at pH 4 
versus iron phosphate in the pH 2 reaction systems. Viable cell counts in both systems were two orders 
of magnitude higher than the original inoculum by the end of the experiment indicating that bacteria 
are released from mineralized biofilms when growing on bornite-chalcocite surfaces. At pH 4, the lack 
of iron in solution and in the precipitates formed on the bornite-chalcocite ore sample, along with an 
examination of the mineral surface after removal of the copper phosphate precipitate with ion cleaning 
indicates a preferential leaching of chalcocite, with no significant solubilization of bornite. While 
secondary mineral formation, i.e., copper-phosphate formed at pH 4, can limit the recovery of copper, 
iron phosphate mineral coatings formed at pH 2 did not impact bacterial growth or copper recovery. 
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Urban bushland fragments in the Perth metropolitan area are under an ever-increasing amount of 
threat, with encroaching development and the changing climate being so severe, it has been classified 
as endangered [1]. How this ecosystem will be affected by these pressures is not well understood as 
parts of the community and their interactions have never even been described. For a ‘global 
biodiversity hotspot’ [2] not much is known about Western Australia’s soil microbiota and how it 
influences the plant community, and therefore surprising outcomes could occur when environmental 
variables are changed. The difference in seasons is set to become even more stark with drier hotter 
summers and higher incidences of ‘freak weather events’ (such as droughts and wildfires) [3][4], so 
more knowledge is required to accurately manage the ecosystem for it to stay as diverse as it is. This 
study set out to quantify and describe the soil microbial community and whether it is influenced by Fire 
regime (Time since fire, fire type, ignition month, etc.) and how this affects (or is affected by) the plant 
community. Collecting soil samples and undertaking plant surveys would allow for a description of the 
soil microbial diversity (via PCR and DNA analysis) [5] and begin to fill a knowledge gap, but also 
quantify how fire regime changes the soil microbia composition and thus how this influences the 
prevalence of symbiotic plants species, with further implication for invasion risk from non-native plants. 
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However, there are chances to resist invasion, as if the native soil microbia are not compatible with 
the invasives, then they will be less fit and could be outcompeted by the native species [6][7]. 
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Truffles (Tuber melanosporum) are high value commercial fungi traditionally produced in the northern 
hemisphere. There is little understanding of the ecology of truffle bacterial microbiome and the role it 
plays in aroma development and spoilage during post-harvest storage. The aim of this study was to 
investigate the population structure and the functional potential of the bacterial communities 
associated with black perigord truffles from Spain using metagenomics and gas chromatography mass 
spectrometry. Black perigord truffle samples (N=14) were provided by Australian Truffle Traders, 
Manjimup, Western Australia during the Spanish truffle season. The fresh truffle samples were 
assessed at 3 time intervals, 0, 7 and 14 days to monitor the change in the bacterial population during 
storage. The V3-V4 region of 16s rRNA DNA was sequenced using the Illumina MiSeq Platform using 
paired end reads. Alpha-diversity of the Spanish truffles was low, 
with Gammaproteobacteria and Alphaproteobacteria dominating the populations. Operational 
taxonomic units relating to Enterobacteriaceae, Rhizobiaceae, and Bradyrhizobiaceae families were 
the most abundant sequences in the samples. Previous studies have also found Rhizobiales dominate 
across truffle species and geographic regions. The results in this study add further evidence to the 
possibility that truffles may form a mutualistic relationship with Rhizobiales, with the bacteria able to 
fix atmospheric nitrogen in the truffle fruiting bodies. Additionally, dimethyl sulphide compounds 
produced by Enterobacteriaceae may explain the high concentrations of DMS found in our GC-MS 
analysis of the truffles. Similar analysis is currently being performed with Australian black perigord 
truffles. It is hoped that by comparing data from the two regions this will allow truffle growers an insight 
into how the microbiome of the region may influence the growth and aromatic qualities of their truffles 
and the impact these microbes have on truffle spoilage. 
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Microbial variations: Relationships between biogeochemistry, community composition and 
function across a 900 km aridity gradient 



  


