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From the editor 
 

By Maurizio Labbate 
  
Dear ASM members, 
 
Welcome to the second Syntrophy issue for 2023. 
 
For those that are attending the national ASM conference in Perth – we 
trust you are having a good time absorbing all of the wonderful 
microbiology going on in the country. We continue to showcase fine 
local microbiology in this issue with excellent articles from NSW-ACT 
members! We hope you enjoy them.  
 
You will also find a report on our Nancy Millis student awards event. It 
was a great night with exceptional presentations that supported two 
PhD students to attend the national conference. We also supported two 
ECRs to attend the national conference through our awards scheme. 
We hope they enjoy the experience and look forward to supporting 
young researchers for future national conferences. 

 
Having changed careers over the last year from academia to the 
biotechnology industry, the ASM has been an anchor allowing me to 
remain engaged with cutting edge microbiology and to network with 
the microbiology community. This is the strength of the ASM and the 
NSW-ACT Branch have been working hard to deliver events for our 
members to facilitate knowledge transfer and networking. We have 
some exciting projects in the works and we hope that you can join us as 
the one constant in your microbiology career. We regularly send e-mails 
or, if you prefer, you can keep abreast of our events through our branch 
Twitter account @ASM_NSWACT (however long that Twitter lasts…). 
 
Finally, we love engaging with our membership so reach out if you have 
a new idea about an event that we can support. 
 
We’re looking forward to seeing you at JAMS x ASM Student Special on 
July 28, register NOW (RSVP by July 21), abstract close July 14 (see p12). 
 
Enjoy Syntrophy! 
 
All the best, 
 
Maurizio. 
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Focus Article 

 
Unravelling the mechanisms of antibiotic and heavy 

metal resistance co-selection in environmental 
bacteria 

Brodie Gillieatt 1 
 
1 School of Life and Environmental Sciences, Faculty of Science, University of Sydney, New South Wales, Australia 

 
The prevalence of antimicrobial resistance in bacteria is a looming health care crisis and threatens to undo a 

century of medical advances. Antimicrobial stewardship is widely recognized as an essential measure to 

prevent the further propagation of resistant bacteria, however increasing rates of antibiotic resistant bacterial 

infection remain unchecked, and it is on track to cause 10 million deaths annually by 2050 (1). A One Health 

perspective must be taken to recognize where, how, and why bacteria acquire their resistance gene. 

Sedimentary microbial communities exposed to anthropogenic pollution is a conducive niche for acquisition 

as these environments accumulate chemical stressors, resistance genes and the mobile genetic elements that 

transfer resistance genes from these reservoirs to clinical pathogens (2).  

The wide prevalence of environmental resistance genes is likely due to selection from alternative chemical 

stresses rather than antibiotics. This phenomenon, where one chemical stress selects for resistance 

mechanisms towards another agent, is known as co-selection. This can happen directly, where the same gene 

confers resistance to both agents, or indirectly if the resistance genes are inherited together or are under the 

same regulatory control. In terms of antibiotic resistance, toxic heavy metals are likely to be a co-selecting 

agent as they are abundant at orders of magnitude higher concentration than antibiotics and do not 

biodegrade. It is of interest that most heavy metals resistance mechanisms are analogous to antibiotic 

resistance mechanisms (3).  

My PhD project aimed to characterize co-selective genetic mechanisms at sites featuring heavy metal 

contamination, but with minimal antibiotic contamination. Lake Macquarie on the NSW Central Coast was 

selected as it features the now decommissioned Pasminco Lead-Zinc Smelter, and the Eraring and Vales Point 

Coal-Fired Power Stations which collectively store over 100 megatons of heavy metal enriched fly ash on site. 

Recent chemical studies have found surrounding localities to be heavily metal contaminated (4, 5).  

Sediment samples adjacent to these three industrial sites were collected and a metal resistance screening 

approach was employed to culture isolates able to grow in the presence of 2.5 mM zinc, 2.5 mM copper or 

0.5 mM cadmium. A wide variety of resistant microbial species were purified, with a final library of 88 isolates 

from 4 phyla and 30 genera. This taxonomic diversity reflects either the diverse set of metal resistance genes, 

or horizontal resistance gene transfer transcending taxonomic boundaries. Many of these isolates displayed 

growth diameters in the presence of antibiotics disks consistent with diameters for known resistant 

pathogens.  

To investigate possible mediators of resistance gene transfer, oxford nanopore sequencing revealed 23 novel 

resistance plasmids amongst the isolate collection. These were found in Bradyrhizobium guangxiense, 

Mesorhizobium atlanticum, Methylobacterium radiotolerans, Sphingomonas hankookensis, Sphingomonas 

panni, Cupriavidus basilensis, Pigmentiphaga litoralis, Pantoea agglomerans, Amnibacterium kyonggiense and 

Leifsonia sp. None of these are of known clinical concern, however the genes they possess are of clinical 

relevance. Plasmids ranged from 46-1,893 kb, represent novel plasmid types, and contain suites of metal 
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resistant genes, conjugative machinery, and in some cases, antibiotic resistance genes (Figure 1). Further 

efforts are being made to assess whether the metal and antibiotic resistance phenotypes are due to plasmid 

carriage.  

 

Figure 1: Example of two plasmids annotated with relevant genes. Metal resistance genes in red, antibiotic 

resistance genes in purple, transposases in yellow, plasmid maintenance/conjugation genes in blue. 

This points to an existing pool of resistance genes in metal polluted environments, implicating that these are 

hotspots for resistance acquisition. Antibiotic resistance co-selection therefore occurs in the wider 

environment and is yet another reason why proper site rehabilitation is needed. 
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About the author: 

Brodie is a PhD candidate under the supervision of Associate Professor Nick Coleman and Associate Professor 

Michael Kertesz at the University of Sydney. Brodie’s research interests lie in the intersection of environmental 

and medical microbiology and its synthetic biotechnology applications. His current project is investigating how 

heavy metal pollution and plasmids bearing metal resistant genes are impacting the distribution of antibiotic 

resistance in the environment. Prior to this, Brodie completed his Bachelor of Science (Advanced) with an 

Honours project investigating potential PFAS degrading laccase enzymes at the University of Sydney. Brodie 

also has experience running practicals for undergraduate microbiology courses and working in the food, 

agricultural and environmental testing industry. Brodie enjoys the outdoors, live music, and the by-products 

of Saccharomyces cerevisiae fermentation.  
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Event Reports 
 

 

NSW-ACT Nancy Millis Student Awards 
 

By Laurence Luu 

 

This year’s NSW-ACT Nancy Millis student awards night was held at UTS with 35-40 people attending in-

person and another 20 online. The evening was chaired by two early career researchers Dr. Daniel Mediati 

(UNSW) and Dr. Yan Liao (UTS). On the night, there were pizzas, drinks and a diverse selection of talks from 

the six finalists chosen to present their abstracts. 

 

The six finalists were Brodie F Gillieatt (University of Sydney), Binod Rayamajhee (UNSW), Emma Harding 

(UNSW), Jonathan Koong (UTS), Catherine J Dawson (University of Newcastle) and Md Imtiazul Islam 

(UNSW). The judges were A/Prof Julianne (Julie) Djordjevic (USYD), Dr Natalia Castaño Rodríguez (UNSW) 

and A/Prof Cindy Gunawan (UTS) who had the difficult job of selecting a winner out of the six high-quality 

and engaging talks on the night. The diverse talks ranged from antibiotic and metal resistance co-selection, 

investigating the role of Pseudomonas Aeruginosa in the development of Acanthamoeba keratitis, to marsupial 

retroviruses, genomic analysis of Chilean Acinetobacter Baumanii, bacterial cross-feeding and investigating the 

MotA flagellar protein. 

 

For the first time, we also had a special 5-minute presentation from NSW-ACT ASM summer scholarship 

recipient Sarah Anne McClelland Smith (USYD). She presented her work over the summer on developing 

genomic approaches to improve arbovirus surveillance. 

  

The winner of the 2023 NSW-ACT Nancy Millis Travel award was Catherine Dawson who used humorous 

cartoon illustrations to illustrate how cross-feeding between Klebsiella pneumoniae and Acinetobacter 

baumannii promotes their co-existence. Catherine will be presenting her talk in a special plenary session at the 

2023 ASM Annual Scientific Meeting in Perth later in July. The runner up was Brodie Gillieatt who will also 

be attending the ASM conference in Perth as recipient of the NSW-ACT branch Student Award. He gave an 

intriguing talk on the co-selection of antibiotic and heavy metal resistance in contaminated environments. The 

judges also commended the number of high-quality talks given by all finalists and gave an honorary mention to 

Jonathan Koong for his presentation on analysing carbapenem-resistant A. baumannii recovered from Chilean 

hospitals, who along with all finalists, will receive a $250 cash prize.  

 

The NSW-ACT branch committee would like to thank all the applicants for their high quality talks, the abstract 

(Prof Dee Carter (USYD), Dr Oliver Morton (UWS) and Dr Anahit (Ani) Penesyan (UMAQ)) and presentation 

judges for their time and effort, the chairs as well as everyone who attended and made the night a wonderful 

celebration for our brightest microbiology students. 
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Student Prizes 
 

As mentioned above, Sarah Smith was the NSW-ACT ASM summer scholarship recipient, and on the following 
pages we present an article written by Sarah on genomic surveillance of Arboviruses. 
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Optimization and Evaluation of Bait Capture Approaches for Genomic Surveillance of Arboviruses   

           Sarah Smith 

2 
 

Background. Arboviruses are transmitted by arthropod vectors such as mosquitos and is comprised of 

multiple virus families, that can lead to a range of symptoms for infected individuals. Some people may 

experience no symptoms, whilst others may experience severe illness and even death. These include 

flaviviruses which are a group of +ssRNA viruses. Those that are symptomatic often describe symptoms 

such as headache, muscle pain and arthralgia. These viruses are globally distributed and there has been an 

increase of epidemic transmission over the past 70 years (1). Flaviviruses that are present within NSW 

Australia include, Murray River encephalitis virus (MVEV), Japanese Encephalitis virus (JEV), Kunjin virus 

(KUNV), Kokobera virus (KOKV), Stratford virus (STRV) and Edge Hill virus (EHV). In NSW there has 

been an increase in MVEV and JEV (2). Though rare, infection with either of these can lead to meningitis or 

encephalitis which may be fatal (3). This demonstrates the increased need for surveillance techniques to 

better diagnose and monitor the situation.  

Alphaviruses are another common group of +ssRNA based arboviruses. Those detected in NSW include 

Ross River virus (RRV) and Barmah Forest virus (BFV). RRV has caused a substantial health and economic 

burden in Australia costing annually $4.3 billion (4). It is the most medically significant mosquito-borne 

infection in Australia. Symptoms include muscle pain, arthralgia, and rash, which can be debilitating and 

persistent. There are four different genotypes (G1-G4). Most studies in the past looked at partial genomes, 

but a better understanding of RRV genetic diversity is crucial for diagnostics, surveillance, and future 

vaccine design (5).  

The primary vector of arboviruses are mosquitoes, and these are monitored by surveillance programs within 

Australia. This program traps mosquitoes at distinct geographical locations weekly throughout the summer 

and then using reverse-transcriptase PCR (RT-PCR), detect a range of flaviviruses and alphaviruses.  

As the use of Next Generation Sequencing (NGS) to monitor viral evolution becomes the gold standard, 

novel methods to enable NGS to be conducted directly from clinical specimens are developing. 

Hybridization capture is a form of next generation sequencing that involves hybridizing fragmented libraries 

with probes, single stranded oligonucleotides, that are specific to a region of interest or genome (6). 

Hybridization technique can detect and generate whole genomes of different viruses within the same reaction 

tube which is clinically relevant when determining viruses present within mosquito populations (7). Due to 



Syntrophy   Volume 24 | Issue 2, 2023 | Page 8 of 14 

 

 

 



Syntrophy   Volume 24 | Issue 2, 2023 | Page 9 of 14 

 

 

Optimization and Evaluation of Bait Capture Approaches for Genomic Surveillance of Arboviruses   

           Sarah Smith 

4 
 

Table 1. Summary of virus detections and bioinformatics of RRV positive specimens in this study 

 

Figure 1. Phylogenetic analysis of Ross River using collected samples and historical genomes 

All RRV samples, an ancestral strain and 4 historical samples of each of the four genotypes were compared 

in a phylogenetic tree. Samples collected in this study were most closely related to genotype 4.  

 

Discussion. As we were utilising historical mosquito collections, we needed to ensure that viral RNA was 

still present in mosquito grind. When comparing the original RT-PCR viral loads, that were conducted at the 

beginning of 2022, a lower cycle threshold value (Ct, which is inversely proportional to the viral load) was 

obtained from the same samples in this study. This indicates there has been RNA degradation overtime. In 

addition, one sample was originally positive for RRV but was negative when on repeated RT-PCRs, and 

when hybridization performed, and no genomic data for RRV was generated indicating the sample may have 

completely degraded. RNA is known to quickly degrade ex vivo due to RNAses in the environment, it's 
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Optimization and Evaluation of Bait Capture Approaches for Genomic Surveillance of Arboviruses   

           Sarah Smith 

5 
 

chemical structure and UV radiation (8). We utilized a synthetic control, which contained around 100bp of 

the arbovirus genomes that are part the routine surveillance program. This was done to enable a single 

positive control sample that represent a diverse range of viruses, quantitation of each virus by creating 

standard curves and to monitor the inter and intra-capture efficiency of the hybridisation reactions. The 

number of reads that can be mapped to a target region, indicates the efficiency of the hybridization process. 

Here it was shown the higher the viral load the more viral reads that were on target. Other studies have also 

demonstrated the high target representation that the hybridization capture process can offer and its ability to 

capture samples with a low viral load (9, 10). 

The genomic data we generated captured the full range of arboviruses detected by the arbovirus surveillance 

(RRV, KOKV, EHV, STRV and JEV), however due to the short timeframe of this project phylogenetic 

analysis was only conducted for RRV genomes. Since 1996, most genotypes of RRV in Australia have been 

classified as G4, confirming our results and the dominance of this genotype throughout Australia (8). This 

study demonstrates the successful use of hybridization capture probes in detecting viruses in mosquito 

populations and has the benefit of capturing a wider range of viruses than traditional viral sequencing 

methods. Limitations to the study are that hybridization capture can only be performed on already developed 

metagenomic libraries (10). The samples used had been collected a year ago and the RT-PCR results for 

RRV indicate RNA degradation and hence better results may be obtained with fresher samples. Future 

studies could expand this research by determining how arboviruses circulating in Australia has changed 

between seasons and what type of mosquitoes are present within traps to better inform public health 

response. 
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Upcoming Events 
 

 

 

https://events.humanitix.com/jams-x-asm-student-special 
  

https://events.humanitix.com/jams-x-asm-student-special
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Image of the month*  
 

 

 
 
The image is of Klebsiella pneumoniae cells (labelled with the fluorescent protein mCerulean3) during invasion of human epithelial 
bladder PD07i cells (membrane stained with Membrite 647) in a model urinary tract infection flow system 
(https://www.biorxiv.org/content/10.1101/2023.02.16.528894v1.abstract).  
Image was supplied by Dr Bill Söderström, UTS. 

 

 

* Syntrophy is now quarterly, but ‘image of the quarter’ just doesn’t sound as good….   

  

https://www.biorxiv.org/content/10.1101/2023.02.16.528894v1.abstract
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Sponsors 
 

 

The ASM NSW-ACT Branch would like to proudly announce our corporate sponsors for 2022/2023. We look 
forward to working with bioMérieux and BD over the coming year to the benefit of our members. BD and 
bioMérieux have a long history of supporting our ASM NSW-ACT Branch. We thank them for that and look 
forward to the busy year ahead.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


