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So… What’s this all about: 

A message from the MicroSeq2020 Organising Committee 

 

 

Welcome to MicroSeq2020, an online conference designed to bring together early career researchers 

from a broad range of microbiology domains, who are united by their use of DNA and RNA sequencing 

technologies to investigate microbes.  

 

This event was born from the observation that our national program lacks the opportunity for cross-

disciplinarily interaction and discussion on the broader use of high-throughput sequencing. With the 

impact of COVID19 - so many event cancellations resulting in limited opportunities for early career 

researchers to network, present and receive feedback on their work- it seemed like the perfect time 

to try something new.  

 

We are extremely grateful to Catherine Satzke and the ASM Vic Branch committee for their 

enthusiastic support which has enabled us to pull MicroSeq2020 together. In particular, our liaisons 

Sarah Baines and Jake Lacey who have provided essential logistical support. We’d also like to thank 

Jane Hawkey for her help in organising our digital social event and Gene Drendel for allowing us to use 

his fabulous agar plate photography. 

 

MicroSeq2020 is organised and run by ECRs, for ECRs. We’re very keen to get your feedback on the 

event, and understand the interest in similar events in the future. But for now please sit back and 

enjoy the microbiology! 

 

 

Danielle Ingle Jen Wood 

Australian National University              La Trobe University    

 

Kelly Wyres  Peter Mee 

Monash University          Agriculture Victoria 

 

 

 



 

2 
 

Zoom session links 

 

If you are a presenter or a session chair please join the Zoom link for your session 20 minutes before 

the start time to test your powerpoint and audio. Please make your Zoom name your full name, this 

can be done by right clicking your window while in Zoom and selecting rename. 

 

Session 1: Topic: MicroSeq2020 - Session 1 (Day 1) 

Time: Nov 10, 2020 12:30 PM Canberra, Melbourne, Sydney  

Join from PC, Mac, iOS or Android: 

https://unimelb.zoom.us/j/85185282707?pwd=b1htdmk2WmdSZEhUWW02UFJFY2xKUT09 

    Password: 754518 

 

Session 2: Topic: MicroSeq2020 - Session 2 (Day 1) 

Time: Nov 10, 2020 02:30 PM Canberra, Melbourne, Sydney  

Join from PC, Mac, iOS or Android: 

https://unimelb.zoom.us/j/87077266330?pwd=VmdyWWdXNDFWaUc3Nmwwc2FPTTJDdz09 

    Password: 04882 

 

Session 3: Topic: MicroSeq2020 - Session 3 (Day 1) 

Time: Nov 10, 2020 04:30 PM Canberra, Melbourne, Sydney  

Join from PC, Mac, iOS or Android: 

https://unimelb.zoom.us/j/88302982233?pwd=WkxNT0NmVE96QmNxemg4NDYxNmFCdz09 

    Password: 345112 

 

GatherTown: https://gather.town/app/LE70ojEMDHduoNhX/MicroSeq2020 

 

 

Session 4: Topic: MicroSeq2020 - Session 4 (Day 2) 

Time: Nov 11, 2020 12:30 PM Canberra, Melbourne, Sydney  

Join from PC, Mac, iOS or Android: 

https://unimelb.zoom.us/j/83349310298?pwd=Q1JWdmVFQ0JwWWZYYldKeTBlL1NiUT09 

    Password: 470608 

 

https://unimelb.zoom.us/j/85185282707?pwd=b1htdmk2WmdSZEhUWW02UFJFY2xKUT09
https://unimelb.zoom.us/j/87077266330?pwd=VmdyWWdXNDFWaUc3Nmwwc2FPTTJDdz09
https://unimelb.zoom.us/j/88302982233?pwd=WkxNT0NmVE96QmNxemg4NDYxNmFCdz09
https://urldefense.proofpoint.com/v2/url?u=https-3A__gather.town_app_LE70ojEMDHduoNhX_MicroSeq2020&d=DwMFaQ&c=JnBkUqWXzx2bz-3a05d47Q&r=m9i6qB70kQXD9k_WhkH7SWqO9nwbKsIJQRj-yn-YKDQ&m=bPzDeQeaYka05yuQpTzEp7K942PgfospV4Wjelp83-0&s=9nO8HMqc69YDkBfSQTrTmrPwUwd3yoVlDNae2cATcrk&e=
https://unimelb.zoom.us/j/83349310298?pwd=Q1JWdmVFQ0JwWWZYYldKeTBlL1NiUT09
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Session 5: Topic: MicroSeq2020 - Session 5 (Day 2) 

Time: Nov 11, 2020 02:30 PM Canberra, Melbourne, Sydney  

Join from PC, Mac, iOS or Android: 

https://unimelb.zoom.us/j/88405488039?pwd=NGRxMmpZc3BMclhYcHBQcXpSdjRJQT09 

    Password: 107429 

 

Session 6: Topic: MicroSeq2020 - Session 6 (Day 2) 

Time: Nov 11, 2020 04:20 PM Canberra, Melbourne, Sydney  

Join from PC, Mac, iOS or Android: 

https://unimelb.zoom.us/j/81642116901?pwd=ZmhZSUVkc0w4bzdTMUxXS0RtSXBCUT09 

    Password: 055085 

 

https://unimelb.zoom.us/j/88405488039?pwd=NGRxMmpZc3BMclhYcHBQcXpSdjRJQT09
https://unimelb.zoom.us/j/81642116901?pwd=ZmhZSUVkc0w4bzdTMUxXS0RtSXBCUT09
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Day 1: Tuesday 10th of November 

Chair  Presenter Title AEST AWST AEDT Link 

Steve 
Petrovsky 

 Jen Wood Welcome to MicroSeq2020 11:30 09:30 12:30 

Sessio
n

 Lin
k 1

  

K 
Jeremy Barr Bacteriophages as a model system: Combining 

experimental biology with next-gen sequencing 
11:45 09:45 12:45 

Dinesh 
Subedi 

& 
Jane 

Hawkey 

M Alistair Legione 
Investigating the genome of an enteric canine coronavirus 
that caused an Australia-wide outbreak in greyhounds 

12:00 10:00 13:00 

M Eleanora Chiri 
Hydrogen emissions from termites support the prevalence 
of litoautotrophy in the microbial community of soil-
derived termite mounds 

12:15 10:15 13:15 

L Sean Meaden 
Phage gene expression and host responses lead to 
infection-dependent costs of CRISPR immunity 

12:30 10:30 13:30 
L Hannah Frost 

Promiscuous evolution of group A Streptococcal M and M-
like proteins 

L Matthew Brewer 
Dieldrin degradation in the rhizosphere is impacted by 
individual microorganisms rather than the whole 
community 

M 
Ben Vezina What publicly available sequence data can and can’t tell us 

about circular bacteriocins 
12:45 10:45 13:45 

M Ellen de Vries In-field Influenza sequencing using MinION technology 13:00 11:00 14:00 

  Break 

Chris 
Greening 

K 
Laura Machunca 

Suarez 
TBC 

13:30 11:30 14:30 

Sessio
n

 Lin
k 2

 

Jana 
Batovska 

& 
Guillaume 

Meric 

M Michael Payne 
Multi-level genome typing: a stable genomics-based strain 
typing system for short and long-term epidemiology 

14:00 12:00 15:00 

M Tania Da Silva Duarte 
Deep sequencing of microbial communities in cystic 
fibrosis airways 

14:15 12:15 15:15 

L Gene Drendel 
Working with what you have: adding resources is more 
effective at altering soil community functions than adding 
taxa 

14:30 12:30 15:30 
L 

Sathya Kulappu 
Arachchige 

Prolonged immunity induced by ts-304 vaccine against the 
pathological changes caused by chronic Mycoplasma 
gallisepticum infection in chicken trachea 

L Danielle Madden 
ARDaP for improved antimicrobial resistance detection 
and Prediction in Pseudomonas aeruginosa genomes 

M Daniela Gaio 
Over 25,000 metagenome assembled genomes reveal the 
development of the post-weaning pig gut microbial 
community 

14:45 12:45 15:45 

M Aurelie Tsee 
Resolving IncL/IncM plasmid incompatibility using CRISPR-
Cas9 system 

15:00 13:00 16:00 

  Break 

Rachael 
Lappan 

& 
Natasha 
Brohier 

M Dinesh Subedi 
Temporal stability and genetic diversity of 48-year old T-
series phages 

15:30 13:30 16:30 

Sessio
n

 Lin
k 3

 

M Pok Man Leung 
A genome compendium reveals diverse metabolic 
adaptations of Antarctic soil microorganisms 

15:45 13:45 16:45 

L Binod Rayamajhee 
Investigating colonisation of domestic shower settings as a 
risk factor for Acanthamoeba keratitis 

16:00 14:00 17:00 L Elisheba Malau 
The molecular characterisation of Shigella flexneri from 
Papua New Guinea and pacific island nations 

L Stephanie Lynch 
Using sequencing approaches to find the solution within 
the problem 

M Claire Gorrie 
Genomic insights into nation-wide invasive Klebsiella 
pneumoniae 

16:15 14:15 17:15 

M Jane Hawkey Introduction to GatherTown 16:30 14:30 17:30 

  Break 

  Social Join the MicroSeq 2020 social event at our GatherTown 
virtual conference bar 

17:00 15:00 18:00 
 

Keynote talk (K), Medium talk (M) & Lighting talk (L) 
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Day 2: Wednesday 11th of November 

Chair   Presenter Title AEST AWST AEDT Link 

Norelle 
Sherry 

  Kelly Wyres Welcome to day 2 of MicroSeq2020 11:30 09:30 12:30 

Sessio
n

 Lin
k 4

 

 K Michelle Wille Viruses on the wing: towards an understanding of 
virus community ecology in birds 11:45 09:45 12:45 

Eleonora 
Chiri 

& 
Olusola 
(Shola) 

Olagoke 

 
M Jacqui Morris 

Global population genetics of the Streptococcus 
dysgalactiae subspecies equisimilis 

12:00 10:00 13:00 

 
M Chian Teng Ong 

Long-read whole genome sequencing and 
comparative genome analysis of Campylobacter 
fetus subspecies 

12:15 10:15 13:15 

 
L Ajani Athukorala 

High-throughput sequencing reveals the discovery of 
novel viral pathogen directly from clinical sample 

12:30 10:30 13:30 
 

L Caitlin Romanis 
Bottoms up; vertical trends in cyanobacterial 
occupation at an Australian waste-water 

 
L Charlie Higgs 

Optimising genomic approaches for detection of 
vancomycin resistant Enterococcus faecium 
transmission in the hospital environment 

 
M Celeste Donato 

Genetic characterisation of zoonotic rotavirus strains 
identified in children and adults with acute rotavirus 
gastroenteritis in Australia 

12:45 10:45 13:45 

 
M Justin Maire 

Intracellular bacteria associated with 
photosymbionts of corals are widespread and 
taxonomically diverse 

13:00 11:00 14:00 

   Break 

Erin Price 
 

K 
Ben Woodcroft 

 
TBC 

13:30 11:30 14:30 

Sessio
n

 Lin
k 5

 

Claire 
Gorrie 

& 
Pok (Bob) 

Leung 

 
M Hannah Smith 

The isolation of Escherichia marmotae from wild 
birds in Australia: a rare find or just another E. coli? 

14:00 12:00 15:00 

 
M Margaret Lam 

Let’s Kleborate: A genomic surveillance framework 
for genotyping and detection of antimicrobial 
resistance and virulence in Klebsiella pneumoniae. 

14:15 12:15 15:15 

 
L Vaheesan Rajabal 

Investigation of res hunter transposons in clinical 
Pseudomonas aeruginosa strains 

14:30 12:30 15:30 

 

L Bintao Cui 

Complete genome sequence of the methicillin-
resistant Staphylococcus aureus strain JMUB3031, 
isolated from a patient with fatal community-
acquired pneumonia 

 
L Liam Cheney 

Multi-level genome typing: a novel genomic tool for 
examining the global epidemiology of Vibrio 
cholerae. 

 L 
Sarah Knowler 

The relationship between the genital tract 
microbiota and fertility in dairy cows 

 M 
Rachael Lappan 

Hydrogen-oxidising bacteria are abundant in desert 
soils and strongly stimulated by hydration 

14:50 12:50 15:50 

   Break 

Jacqui 
Morris 

& 
Ben Vezina 

 
M Wai Hoe Chin 

Multifaceted bacteriophage evolution in response to 
a life-like mammalian mucus environment 

15:20 13:20 16:20 Sessio
n

 Lin
k 6

 

 
M Nicholas Doige 

Using sequencing technologies to explore the 
significance of Serratia marcescens infection in the 
Lord Howe Island stick insect (Dryococelus australis) 

15:35 13:35 16:35 

 
M Catherine Satzke 

Awards & Close of MicroSeq2020 
 

15:50 13:50 16:40 

Keynote talk (K), Medium talk (M) & Lighting talk (L) 
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High-throughput sequencing reveals the discovery of novel viral pathogen directly from clinical 

sample 

Ajani Athukorala, Jade K. Forwood, David N. Phalen and Subir Sarker  

La Trobe University 

E: a.athukorala@latrobe.edu.au  

Wild animals harbour a large number of adenoviruses that remain uncharacterised with respect to their genomic 

organisation, diversity, and evolution within complex ecosystems. Recently, we have developed a method to 

identify novel viral pathogens directly from clinical samples. Using our developed methods for nucleic acid 

extraction followed by Next-generation sequencing technology, we discovered the first complete genome 

sequence of an atadenovirus from a bird that is tentatively named Passerine adenovirus 1 (PaAdV-1). The PaAdV-

1 genome is 39,664 bp in length, which was the longest atadenovirus to be sequenced, to the best of our 

knowledge, and contained 42 putative genes. Its genome organisation was characteristic of the members of 

genus Atadenovirus; however, the novel PaAdV-1 genome was highly divergent and showed the highest 

sequence similarity with psittacine adenovirus-3 (55.58%). Importantly, PaAdV-1 complete genome was deemed 

to contain 17 predicted novel genes that were not present in any other adenoviruses sequenced to date, with 

several of these predicted novel genes encoding proteins that harbour transmembrane helices. Subsequent 

analysis of the novel PaAdV-1 genome positioned phylogenetically to a distinct sub-clade with all others 

sequenced atadenoviruses and did not show any obvious close evolutionary relationship. In contrast to the 

previous studies where authors proposed the reptilian origin of atadenoviruses, our resulting tress consistently 

demonstrated that atadenoviruses might have first evolved in a bird species that was present before the 

passerines and psittacine clades separated and was the ancestor of both clades. Thus, the presented complete 

genome sequence of an atadenovirus from a passerine bird will enhanced the understanding of the 

atadenoviruses diversity and evolution. Further investigations on structure and function of its major proteins 

and extended studies for complete genome sequencing on closely related species can be suggested to broaden 

the knowledge in host specificity and evolution of adenovirus. 

 

Dieldrin degradation in the rhizosphere is impacted by individual microorganisms rather than the 

whole community 

Matthew Brewer, Christian Krohn, Pei Zhang, Jennifer L. Wood, Caixian Tang and Ashley E. Franks 

La Trobe University 

E: 18468502@students.latrobe.edu.au  

Dieldrin is a synthetic organochlorine pesticide that persists in the soil and negatively affects agricultural 

systems. Few studies have investigated the potential for rhizoremediation to reduce dieldrin in soils. This study 

tested the hypothesis that a plant rhizosphere would increase dieldrin degradation due to a promotion of 

microbial activity. Dieldrin-contaminated soil was used to grow a series of grasses and legumes for 10 weeks. 

The microbial abundance and diversity in the rhizosphere soil from these plants were determined by qPCR and 

16S rRNA profiling. Dieldrin concentrations were found to be significantly lower (0.2 µg/g) in the white lupin 

treatment. The concentration of dieldrin in the soil was not correlated with the abundance of microbes (p = 

0.64) or microbial diversity (p = 0.4). Eleven species of fungi were significantly enriched in the white lupin 

rhizosphere (p < 0.05) compared to the no-plant control. These results indicate that the presence of a 

rhizosphere did not influence the degradation of dieldrin in the soil except that the presence of unique 

microorganisms drove the degradation of dieldrin in the white lupin rhizosphere. This study highlights that in-

depth analysis of lower taxonomic levels has the potential to discover novel degraders. 

 

mailto:a.athukorala@latrobe.edu.au
mailto:18468502@students.latrobe.edu.au
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Multi-Level Genome Typing: a novel genomic tool for examining the global epidemiology of Vibrio 

cholerae 

Liam Cheney, Ruiting Lan, Michael Payne and Sandeep Kuar 

University of New South Wales 

Modern Vibrio cholerae epidemiology generates large volumes of DNA sequencing data. We developed a new 

genomic tool that classifies V. cholerae isolates named Multi-Level Genome Typing (MGT). The MGT analysed 

all publicly available isolates (n=4055) and compared population structure from broad to fine resolutions. Our 

tool described groups that have spread across the world for over a century, and when applied to outbreaks, 

distinguished populations of V. cholerae within certain cities and times. The MGT is therefore useful for tracking 

current and future cholera outbreaks. 

 

Multifaceted bacteriophage evolution in response to a life-like mammalian mucus environment 

Wai Hoe Chin, Ciaren Kett, Deike Müseler, Yaqi Zhang, Ruzeen Patwa, Rebecca Bamert, Oren 

Cooper, Joe Tiralongo, Laura Woods, Citsabehsan Devendran, Trevor Lithgow, Mike J. McDonald, 

Adrian Neild and Jeremy J. Barr 

Monash University 

E: wai.chin@monash.edu  

How bacterio(phages) adapt and persist within the complex gut mucosa remains poorly understood. To this, we 

experimentally evolve T4 phages in gut-on-a-chips – microfluidic devices that mimic a life-like mammalian gut 

mucosa. By evolving the T4 phage across 5 passages (each supplied with naïve E. coli host), we demonstrate that 

T4 phage directly evolves to the mucosa by enhancing its adherence to mucins. Hence, we highlight a novel 

evolution axis: between phage and the mammalian environment. 

 

Hydrogen emissions from termites support the prevalence of litoautotrophy in the microbial 

community of soil-derived termite mounds 

Eleonora Chiri, Philipp A. Nauer, Rachael Lappan, Thanavit Jirapanjawat, David W. Waite and Chris 

Greening  

Monash University 

E: eleonora.chiri@monash.edu  

We employed a unique combination of amplicon and metagenomics sequencing, in-situ and ex-situ 

quantification of gas consumption, to thoroughly assess composition, metabolic capacity and hydrogen (H2) 

oxidation activity of the microbial community in soil-derived termite mounds and adjacent soils. We provide 

multifaceted evidence of a shift in metabolic strategy, from a predominantly organoheterotrophic microbial 

community in soil to an increasingly lithoautotrophic community in mounds sustained by termite H2 emissions. 

Termite mounds are an exception in the paradigm of the organoheterotrophic prevalence in soil 

microorganisms. 

 

 

mailto:wai.chin@monash.edu
mailto:eleonora.chiri@monash.edu
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Complete Genome Sequence of the Methicillin-Resistant Staphylococcus aureus Strain JMUB3031, 

Isolated from a Patient with Fatal Community-Acquired Pneumonia 

Bintao Cui, Shinya Watanabe, Yusuke Sato’o, Fumiya Nihashi, Yoshifumi Aiba, Kotaro Kiga, Teppei 

Sasahara, Xin-Ee Tan, Moriyuki Kawauchi, Tanit Boonsiri, Kanate Thitiananpakorn, Yusuke Taki, Feng-

Yu Li, Shiro Imokawa, Longzhu Cui 

RMIT University 

The whole genome of a deadly methicillin-resistant Staphylococcus aureus (MRSA) strain, JMUB3031, which 

caused community-acquired pneumonia (CAP) in a patient, was determined. The strain harbors a circular 

chromosome of 2,864,283 bp (G+C content, 32.75%) and a plasmid of 21,326 bp, belongs to sequence type 1 

(ST1). Apart from some likely CAP-associated virulent genes, the architecture of its Panton-Valentine leukocidin 

(PVL) genes were shown different from that of MW2, the most related ST1 CAP-MRSA strain, which may account 

for its highly lethal attribute. 

 

In-field influenza sequencing using MinION technology 

Ellen de Vries, Ania Gubala, Noel O.I Cogan, Brendan C. Rodoni and Stacey E. Lynch 

Agriculture Victoria Research 

E: ellen.devries@agriculture.vic.gov.au  

The recent outbreak of three distinct strains of Avian Influenza in Victoria highlights its significant threat to the 

Australian poultry industry. Accurate surveillance of wild birds is critical in understanding the circulating virus 

subtypes. This study investigated the use of Oxford Nanopore Technology for in-field sequencing of avian 

influenza from wild bird faeces. Custom field designed library preparation and bioinformatic pipeline was 

designed to subtype avian influenza virus with a high level of sequence accuracy.  This method removes the need 

for transportation to labs. 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:ellen.devries@agriculture.vic.gov.au
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Using sequencing technologies to explore the significance of Serratia marcescens infection in the 

Lord Howe Island stick insect (Dryococelus australis) 

Nicholas Doidge, Joanne Allen, Christina Cheng, Michael Lynch, Glenn Browning, and Marc Marenda 

The University of Melbourne 

E: nicholas.doidge@unimelb.edu.au  

Through the concerted efforts of a captive breeding programme at Melbourne Zoo and a rodent eradication 

programme carried out by the Lord Howe Island Board, the critically endangered Lord Howe Island stick insect 

(Dryococelus australis) may in future be returned to the island. One of the largest challenges facing both the 

breeding programme and the future plans for re-introduction to Lord Howe Island is the occurrence of significant 

mortality events associated with the bacterial pathogen, Serratia marcescens. Our studies to characterise the S. 

marcescens isolated from multiple mortality events between 2014 - 19 demonstrate that very closely related 

strains predominate.  Recently, we have established that these strains are pathogenic via model infection control 

studies in Apis mellifera, the European honeybee. 

We used Illumina and Nanopore full-genome sequencing to better understand the significance of the 

predominant strains of S. marcescens involved in the mortality events of D. australis. Phylogenetic analyses 

revealed that the predominant strain was located within an insect-associated clade of S. marcescens and that 

an alternate strain was within a human-associated clade. Utilising genome sequencing data we were able to 

identify genes unique to insect-associated strains of Serratia. These genes were used as diagnostic PCR targets 

to rapidly identify entomopathogenic strains of Serratia in stick insects or their environment. 

We will next use sequencing analysis and diagnostic PCR to investigate the significance of Serratia strains isolated 

from the captive colonies and environment on Lord Howe Island in preparation for their re-introduction to the 

island. We will also use insect infection studies with Apis mellifera to investigate the potential virulence factors 

and strain differences identified through full genome sequencing. 

 

Genetic characterisation of zoonotic rotavirus strains identified in children and adults with acute 

rotavirus gastroenteritis in Australia 

Celeste Donato, Elena Demosthenous, Susie Roczo-Farkas, Sarah Thomas, Rhian Bonnici, Paloma 

Moreno, Carl D. Kirkwood and Julie E. Bines 

Murdoch Children's Research Institute 

E: celeste.donato@mcri.edu.au  

Rotavirus infects human and animal hosts and zoonotic transmission occurs. Unusual strains were identified 

from patients hospitalised with acute gastroenteritis. Following random amplification of viral RNA, whole 

genome sequencing was performed on an Illumina MiSeq platform. Phylogenetic analysis revealed these strains 

were of canine, feline and bovine origins and there was evidence of extensive reassortment events between 

strains originating in varied species. The sustained circulation of antigenically novel strains has the potential to 

challenge vaccine efficacy. 

 

 

 

 

mailto:nicholas.doidge@unimelb.edu.au
mailto:celeste.donato@mcri.edu.au


 

5 
 

Working with what you have: adding resources is more effective at altering soil community 

functions than adding taxa 

Gene Drendel, Jen Wood and Ashley Franks 

La Trobe University 

E: genedrendel@gmail.com  

Microbial fuel cells (MFCs) utilise electrochemically active bacteria (EAB) to generate energy as they respire using 

electrodes within the soil. Integrating plants into MFCs, making plant microbial fuel cells (P-MFCs), improves 

sustainability of MFCs via release of potential electron donors for EAB respiration. This work investigated the 

impact of inoculation of specific functional groups of microbes on the microbial community within P-MFCs at 

the locations of the electrodes and plant roots. 

 

Deep Sequencing of Microbial Communities in Cystic Fibrosis Airways 

Tania Duarte, Lachlan Coin, Erin Price, Derek Sarovich, Son Nguyen, Eike Steinig, Ian Henderson and 

Scott Bell 

Institute for Molecular Bioscience 

E: t.duarte@imb.uq.edu.au  

Introduction: Cystic fibrosis (CF) is a life-shortening genetic disorder in Australians leading, particularly, to 

chronic lung disease, causing the highest rate of mortality. It remains unclear how microbes can infect CF airways 

and the poor response by the immune response. Culture methods for pathogen identification are laborious and 

insensitive to microbial communities and new methods, such as, whole genome sequencing, should be used.  

Methods: This study performed metagenomic sequencing (whole genome sequencing (WGS) and 16S rRNA gene 

sequencing) using short (Illumina) and long reads (ONT) platforms in CF sputa of 6 patients, from whom were 

collected up to 4 samples while they were under antibiotic treatment. Due to human DNA contamination (~99%) 

in sputa, an enriching microbial DNA step using saponin was used and genomes were reconstructed de novo 

using different hybrid assembly tools. 

Results: Pseudomonas aeruginosa or Stenotrophomonas maltophilia and Staphylococcus aureus were detected 

as the most abundant pathogens by all sequencing methods, which was consistent with culture results. All 6 

patients had recurrent infections with the same pathogen a few weeks after the end of the treatment, proving 

the inefficiency of the treatment. In 4 patients was detected the same strain and 1 was found the infecting strain 

to be different in the beginning of the treatment compared to the end (this was confirmed by de novo assembly). 

In addition, commensal microbes (e.g. Prevotella sp.), also reported pathogenic, were identified from 

sequencing data, but not through culture due to the limited conditions that the bacteria were grown on. 

Antimicrobial resistance genes and strain mixtures within species were another two features that were able to 

be described. Real-time analysis of ONT data, using Sketchy, was also tested in one patient’s samples and 

confirmed the same strain and antibimicrobial resistance profile. 

Conclusions: Our results provide exciting data showing that sequencing is a powerful method for characterizing 

microbial populations in CF airways. Real-time sequencing helps to identify complex samples leading to a faster 

diagnose to inform patients’ treatment, leaving time-consuming cultures fall behind. 

 

 

 

mailto:genedrendel@gmail.com
mailto:t.duarte@imb.uq.edu.au
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Promiscuous evolution of group A Streptococcal M and M-like proteins 

Hannah R. Frost, Julien Guglielmini, Sebastian Duchêne, Jake Lacey, Martina Sanderson-Smith, 

Andrew C. Steer, Mark J. Walker, Anne Botteaux, Mark R. Davies and Pierre R. Smeesters 

Murdoch Children's Research Institute 

E: hannah.frost@mcri.edu.au  

Group A Streptococcal M and M-like proteins are essential virulence factors and represent the primary 

epidemiological marker of this pathogen. Through interrogation of 1,668 global GAS genomes, we identify this 

protein complex is made up of distinct groups, yet their evolutionary history is complex and dynamic. Discrete 

co-occurrence of M and M-like proteins were identified suggesting that while dynamic, evolution may be 

constrained by a combination of functional and virulence attributes. 

 

Over 25,000 metagenome assembled genomes reveal the development of the post-weaning pig 

gut microbial community 

Daniela Gaio, Matthew Z. DeMaere, Kay Anantanawat, Toni A. Chapman, Steven D. Djordjevic and 

Aaron E. Darling 

University of Technology Sydney 

E: daniela.gaio@student.uts.edu.au  

Building on a new lower-cost metagenome sequencing technique developed by us, we have carried out the 

largest metagenomic analysis of the pig gut microbiome to-date. By processing over 800 time-series samples 

from 126 porcine hosts, we have generated over 8Tbp of metagenomic sequence data. From this data we 

reconstructed over 50,000 metagenome-assembled genomes (MAGs) of organisms resident in the porcine gut, 

26,800 of which were above 70% complete with a <10% contamination, and 12,400 of which were nearly 

complete genomes. To do so we created co-assemblies for each individual host, pooling all the time-series 

samples available from each subject, thereby increasing the power to reconstruct genomes from low abundance 

microbes. We find that the microbiomes of post-weaning piglets appear to follow a highly structured 

developmental program in the weeks following weaning, and this development is robust to treatments including 

antibiotics and probiotics. The high resolution we obtained allowed us to identify specific taxonomic and 

genomic “signatures” characterizing the stages that the piglet gut microbiome shifts through during its 

development immediately after weaning (4 weeks) and up to the ninth week of life. These compositional shifts 

were also evident in  analysis with an assembly-free phylogenetic profiling technique. Both the assembly-free 

method and the analysis of MAGs show strong associations between community composition and individual 

factors such as breed and mother, and can even resolve small differences in age (down to 3 days). Finally, by 

predicting proteins from the metagenomes and mapping them against the CAZy database, we described the 

carbohydrate repertoire of the post-weaning piglets. We tracked the shifts in abundance of these enzymes 

across time, and identified the species and higher level taxonomic groups that carry each of these enzymes in 

their metagenomes. 
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Genomic insights into nation-wide invasive Klebsiella pneumoniae 

Claire Gorrie, Danielle Ingle, Patiyan Andersson, Jan Bell, Peter Pham, Geoffrey Coombs, Jonathan 

Iredell, Glen Carter, Takehiro Tomita, Michelle Sait, Torsten Seemann, Anders Goncalves Da Silva, 

Susan Ballard, Norelle Sherry and Benjamin Howden 

University of Melbourne 

E: gorrie.c@unimelb.edu.au  

Klebsiella pneumoniae is a widely recognised contributor to both asymptomatic colonisation and opportunistic 

infections in humans and is increasingly associated with high levels of antibiotic resistance. We sequenced >400 

Klebsiella isolates collected across Australia (2013-2015) from sepsis cases. Huge diversity was uncovered 

through genomic analyses, including: four Klebsiella species; 244 sequence types; a wide range of capsule and 

O-antigen loci; large variation in the number and combination of antimicrobial resistance genes and virulence 

factors. 

 

Optimising genomic approaches for detection of vancomycin resistant Enterococcus faecium 

transmission in the hospital environment 

Charlie Higgs, C Gorrie, N. Sherry and B. Howden 

The University of Melbourne 

E: higgs@student.unimelb.edu.au  

Vancomycin-resistant Enterococci (VRE) are a significant healthcare-associated pathogen. This project used 

epidemiological and whole genome sequence data from >300 VRE to test multiple genomic approaches and 

determine the optimal method for identifying transmission events. Our analyses revealed the common core 

genome alignment approach did not provide adequate discriminatory power to identify transmission clusters, 

compared to finer-scale methods allowing direct isolate-to-isolate comparisons. 

 

 

The relationship between the genital tract microbiota and fertility in dairy cows 

Sarah Knowler, Mohammad Islam, Markandeya Jois, Steve Petrovski and Steven Batinovic 

La Trobe University 

E: 17986367@students.latrobe.edu.au  

Milk accounts for about 7% of Australia’s agricultural production and export income. Production is reliant on the 

fertility of cows. It is likely that as in humans, a healthy genital tract is critical to bovine fertility with the 

community of microorganisms inhabiting this region, collectively referred to as the microbiota, vital in 

maintaining the environment. We are using sequencing to determine which microbial species are associated 

with both high and low fertility in dairy cows. 
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Prolonged immunity induced by ts-304 vaccine against the pathological changes caused by chronic 

Mycoplasma gallisepticum infection in chicken trachea 

Sathya Kulappu Arachchige, Neil D. Young, Anna Kanci Condello, Pollob K. Shil, Alistair R. Legione, 

Oluwadamilola S. Omotainse, Amir H. Noormohammadi, Nadeeka K. Wawegama and Glenn F. 

Browning 

The University of Melbourne 

E: skulappu@student.unimelb.edu.au  

Background: Mycoplasma gallisepticum causes chronic respiratory disease in chickens. The molecular 

mechanisms underlying the pathological changes of the tracheal mucosa during chronic infection with M. 

gallisepticum are poorly understood. Live attenuated vaccines are efficacious and commonly used in the field to 

control the disease, but current vaccines have some limitations.  M. gallisepticum ts-304 is a novel live 

attenuated vaccine strain that is safe and efficacious than the existing commercial vaccine strain ts-11, from 

which it is derived.  

Methods: The transcriptional profile of the tracheal mucosa was analysed in unvaccinated chickens and chickens 

vaccinated with the novel vaccine strain ts-304 after experimental infection with M. gallisepticum at 4 weeks 

post vaccination (9 weeks of age). Further, the transcriptional profile of the tracheal mucosa was explored in 

chickens vaccinated with the same vaccine strain and challenged with virulent M. gallisepticum at 57 weeks post 

vaccination (62 weeks of age) and compared to that of negative-control, vaccinated-only and challenged-only 

groups. In both experiments, total RNA was extracted from the tracheal mucosae of 3 chickens in each group, 

mRNA was separated using oligo dT beads and the cDNA libraries were constructed and sequenced on an 

Illumina sequencing platform.  

Results: Two weeks after challenge, genes, pathways, gene ontologies and protein classes involved in 

inflammation including proinflammatory cytokine and chemokine production and signalling and proliferation of 

inflammatory cells were upregulated, while those involved in formation and motor movement of cilia and 

formation of the cytoskeleton were downregulated in the challenged-only birds compared to vaccinated-only, 

vaccinated-and-challenged and negative control birds at 9 and 62 weeks of age. The genes, gene ontologies and 

pathways involved in formation of intercellular junctional complexes were also downregulated after infection in 

birds challenged at the age of 9 weeks, but not at 62 weeks. There was no significant difference in the 

transcription of genes between the vaccinated birds and the negative control birds at 57 weeks post vaccination.    

Conclusions: The pathological changes and the robust inflammation caused by chronic M. gallisepticum infection 

in the chicken trachea was more severe in young birds than in mature birds. There were indications of the 

development of acquired immunity towards the end of the second week after infection, following a phase of 

immune dysregulation. The novel vaccine protects the birds against the adverse effects caused by M. 

gallisepticum in the tracheal mucosa for at least 57 weeks after vaccination. 
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Let’s Kleborate: A genomic surveillance framework for genotyping and detection of antimicrobial 

resistance and virulence in Klebsiella pneumoniae 

Margaret Lam, Ryan R Wick, Kelly L Wyres and Kathryn E Holt 

Monash University 

E: margaret.lam@monash.edu  

Klebsiella pneumoniae (Kp) is a major public health threat due to frequent transmission of mobile elements e.g. 

plasmids that confer antimicrobial resistance (AMR) and/or enhanced virulence. Here we present genome 

surveillance tool Kleborate, which provides simple and rapid screening of genomes for the presence and 

genotypes of key AMR and virulence genes, alongside predictions of species, Kp MLST and capsule serotypes, 

and some insights from running Kleborate on 14000 public genomes. 

 

Hydrogen-oxidising bacteria are abundant in desert soils and strongly stimulated by hydration 

Rachael Lappan, Karen Jordaan, Xiyang Dong, Ian J. Aitkenhead, Sean K. Bay, Eleonora Chiri, Nimrod 

Wieler, Laura K. Meredith, Donald A. Cowan, Steven L. Chown and Chris Greening 

Monash University 

E: rachael.lappan@monash.edu  

Desert soils harbour diverse bacterial communities, but how these communities persist in this harsh 

environment is debated: bacteria can use an ‘energy reserve’ strategy to gather energy and carbon during 

transient rainfall, though recent Antarctic desert studies revealed that some bacteria use atmospheric trace 

gases as a continual energy source. We used metagenomics, metatranscriptomics and gas chromatography to 

demonstrate that soil communities from the South Australian, Namib, Gobi and Mojave deserts use atmospheric 

hydrogen for energy while dry, supporting a ‘continual energy harvesting’ hypothesis. However, hydrogen 

consumption and carbon fixation were greatly stimulated by wetting, suggesting that hydrogen is an important, 

overlooked energy source in desert soils and that both strategies are used simultaneously. 

 

Investigating the genome of an enteric canine coronavirus that caused an Australia-wide outbreak 

in greyhounds 

Alistair Legione, James Gilkerson, Karim Mardani, Victoria Cole and Steven Karamatic 

The University of Melbourne 

E: legionea@unimelb.edu.au  

Between late 2019 and mid-2020, an outbreak of enteric canine coronavirus caused gastroenteritis in 

greyhounds across Australia. We obtained faeces from three Victorian greyhound racing kennels and undertook 

RNA sequencing to compare the genome of the outbreak strain to the available vaccine. We assembled the first 

ever genome of CCoV from Australia (29 kbp), which shared a common ancestor with south east Asian strains, 

and 80% amino acid identity to the spike protein of the vaccine strain. 
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A genome compendium reveals diverse metabolic adaptations of Antarctic soil microorganisms 

Pok Man Leung, Maximiliano Ortiz, Guy Shelley, Marc W. Van Goethem, Sean K. Bay, Karen Jordaan, 

Surendra Vikram, Ian D. Hogg, Thulani P. Makhalanyane, Steven L. Chown, Rhys Grinter, Don A. 

Cowan, Chris Greening 

Monash University 

E: pok.leung@monash.edu  

A surprising diversity and abundance of microorganisms resides in the cold desert soils of Antarctica. The 

metabolic processes that sustain them, however, are poorly understood. In this study, we used metagenomic 

and biogeochemical approaches to study the microbial communities in 16 physicochemically diverse 

mountainous and glacial soils from remote sites in South Victoria Land, north of the Mackay Glacier. We 

assembled 451 metagenome-assembled genomes from 18 bacterial and archaeal phyla, constituting the largest 

resource of Antarctic soil microbial genomes to date. The most abundant and prevalent microorganisms are 

metabolically versatile aerobes that use atmospheric hydrogen and carbon monoxide to meet energy, carbon, 

and, through metabolic water production, hydration needs. Phylogenetic analysis and structural modelling infer 

that bacteria from nine phyla can scavenge atmospheric hydrogen using a previously unreported enzyme family, 

the group 1l [NiFe]-hydrogenases. Consistently, gas chromatography measurements confirmed most soils 

rapidly consume atmospheric hydrogen and carbon monoxide, and provide the first experimental evidence of 

methane oxidation in non-maritime Antarctica. We also recovered genomes of microorganisms capable of 

oxidizing other inorganic compounds, including nitrogen, sulfur, and iron compounds, as well as harvesting solar 

energy via photosystems and novel microbial rhodopsins. Bacterial lineages defined by symbiotic lifestyles, 

including Patescibacteria, Chlamydiae, and predatory Bdellovibrionota, were also surprisingly abundant. We 

conclude that the dominant microorganisms in Antarctic soils adopt mixotrophic strategies for energy and 

sometimes carbon acquisition, though they co-exist with diverse bacteria and archaea that adopt more specialist 

lifestyles. These unprecedented insights and associated genome compendium will inform efforts to protect 

biodiversity in this continent. 

 

Using sequencing approaches to find the solution within the problem 

Stephanie Lynch, Travis Beddoe and Karla Helbig 

La Trobe University 

E: stephanie.lynch@latrobe.edu.au  

Whole-genome sequencing (WGS) has revolutionised bacteriophage (phage) research. Some phages 

possess the ability to integrate within their host bacterium. Therefore, we have explored WGS of 

pathogenic Staphylococcus spp. to identify novel phages within their genome. From these phage 

genomes, we have identified key proteins, known as endolysins, responsible for the lysis of the 

bacterium. We manufactured six novel endolysins and aim to investigate the efficacy of these lytic 

proteins as a novel therapeutic for Staphylococcus spp. infections. 
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ARDaP for improved Antimicrobial Resistance Detection and Prediction in Pseudomonas 

aeruginosa genomes 

Danielle Madden, Erin P. Price, Scott C. Bell, Kate McCarthy and Derek S. Sarovich 

University of the Sunshine Coast 

E: danielle.madden@research.usc.edu.au  

Antimicrobial-resistance (AMR) poses a significant threat to human health, and multi-drug resistant 

Pseudomonas aeruginosa, represents one of the biggest threats. Whole-genome sequencing (WGS) holds great 

potential for detecting AMR from genomic data, however, all existing tools provide poor AMR detection in P. 

aeruginosa. Here, an inclusive database of P. aeruginosa AMR determinants was developed and incorporated 

into the Antibiotic Resistance Detection and Prediction (ARDaP) software, which detects AMR conferred by SNPs, 

insertions-deletions, copy-number variations, and gene gain/loss from WGS data. Using a collection of 36 in-

house clinical isolates and >1200 publicly available genomes, I demonstrated that ARDaP can detect approx. 70-

90% of AMR phenotypes based on WGS, a substantial increase in AMR detection compared existing software3, 

where fewer than 20% of AMR variants can be accurately detected. 

 

 

Intracellular bacteria associated with photosymbionts of corals are widespread and taxonomically 

diverse 

Justin Maire, Sam Girvan, Sophie Barkla, Alexis Perez-Gonzalez, David Suggett, Linda Blackall and 

Madeleine van Oppen 

The University of Melbourne 

E: justin.maire@unimelb.edu.au  

Corals house a variety of microorganisms which they depend on for their survival, including photosynthetic algae 

of the family Symbiodiniaceae and bacteria. However, interactions between the microbes themselves are only 

just beginning to receive attention. Here, by combining imaging experiments, 16S rRNA gene metabarcoding 

data and pure culturing experiments, we show the existence of complex bacterial intracellular and extracellular 

communities associated with cultured Symbiodiniaceae. We notably show that intracellular communities are 

highly conserved across six genera of Symbiodiniaceae. Our findings provide unique new insights into the biology 

of Symbiodiniaceae, and thus of corals. 
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The Molecular Characterisation of Shigella flexneri from Papua New Guinea and Pacific Island 

Nations 

Elisheba Malau, Hawkey J, Valcanis M, Jennison A, Ford R, Pomat W, Dougan G, Horwood PF, Holt K 

and Greenhill AR 

Federation University 

E: elishebam12@gmail.com  

In Papua New Guinea (PNG) and other Oceanic countries, diarrhoea remains a leading cause of hospitalisation 

and death in children <5 years old; and is an important cause of illness in older children and adults. Globally, 

Shigella is recognised as a leading cause of moderate-severe diarrhoea in children. Although epidemiological 

data are limited, it is likely that Shigella is a major contributor to the burden of diarrhoea in Oceania. S. flexneri 

is the most commonly isolated species in PNG. To better understand the phylogenetics and molecular 

epidemiology of Shigella in Oceania, we conducted whole genome sequencing (WGS) on 63 isolates, 47 were 

Shigella flexneri. Viable sequencing results were obtained from PNG (n=39) and other Pacific countries (n=3). 

Isolates were collected from within PNG (n=38), from Torres Strait islands (n=3) and from returned travellers 

returning to Australia from Oceanic countries (n=19). 

Phylogenetic analysis revealed that S. flexneri isolates included in this study belonged to three of the seven 

recognised S. flexneri phylogenetic groups (PGs), namely PG1, PG2 and PG3. These three groups likely represent 

three independent incursions of S. flexneri into the region. We were unable to infer an incursion date for PG1, 

though the oldest isolate in this group was isolated in 1990. PG2 isolates were estimated to have arrived in PNG 

in 2002 (95% HPD 1995-2004). These isolates sit among a clade of south and Southeast Asia isolates. PG3 isolates 

were estimated to have arrived in PNG/Oceania in 1979 (95% HPD 1974-1985). There were sub-clades within 

the PG3 isolates from Oceania, with some PNG isolates clustering closely with Torres Strait Island isolates and a 

single isolate from Korea. Other PG3 isolates were closely related to isolates from Africa and Southern Asia. 

WGS analysis revealed a general lack of resistance genes relative to many contemporary global isolates. These 

findings were supported by relatively little antimicrobial resistance when tested phenotypically (CLSI disk 

diffusion).  

This study suggests that in PNG and the Pacific, the epidemiology of S. flexneri follows the same broad patters 

as observed elsewhere globally: multiple introductions of the pathogen and co-circulation of long-established 

and comparatively recently-introduced strains. The public health implications of this finding is that new strains 

could be introduced into PNG and Oceania, and any new strains are a higher risk of being multi-drug resistant 

strains (based on their increasing global distribution). Ongoing surveillance of S. flexneri and other important 

bacterial pathogens in low-income, relatively isolated settings is important to enable rapid response to the 

incursion of new strains, such as the potential need for changes to treatment guidelines. 
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Phage gene expression and host responses lead to infection-dependent costs of CRISPR immunity 

Sean Meaden, Loris Capria, Ellinor Alseth, Ambarish Biswas, Sylvain Gandon, Luca Lenzi, Stineke van 

Houte and Edze Westra 

University of Otago 

E: sean.meaden@otago.ac.nz  

CRISPR-Cas is a prokaryotic defence system against phages and mobile genetic elements. Although substantial 

research has focused on the mechanism of CRISPR function, much less is understood about the evolutionary 

ecology of this defence system. For example, the distribution of CRISPR across the bacterial phylogeny is patchy, 

suggesting costs associated with CRISPR may lead to its loss. We use experimental evolution, transcriptomic and 

genomic analyses to quantify a number of associated costs. We also use amplicon sequencing to track the 

frequencies of thousands of bacterial genotypes under varying infection regimes. We find that even when 

CRISPR immunity is effective, there are high levels of phage gene expression, which is associated with a fitness 

cost in the bacteria. 

 

Global population genetics of the Streptococcus dysgalactiae subspecies equisimilis 

Jacqueline Morris, Jake A. Lacey, Rachel Chieng, David J. McMillan, Steve Y. C. Tong and Mark R. 

Davies 

The Peter Doherty Institute 

E: jacqui.morris@unimelb.edu.au  

Streptococcus dysgalactiae subspecies equisimilis (SDSE) colonises the same ecological niche and causes the 

same disease profile as its close genetic relative, Streptococcus pyogenes (GAS). Yet, compared to GAS, 

knowledge of population structure, pathogenic mechanisms and molecular epidemiology of SDSE are limited. 

Through the development of a global database of SDSE genomes, the population diversity of SDSE, suite of 

virulence factors and carriage of leading GAS vaccine antigens are explored. 
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Long-read whole genome sequencing and comparative genome analysis of Campylobacter fetus 

subspecies 

Chian Teng Ong, Conny Turni, Patrick Blackall, Elizabeth Ross, Loan Nguyen and Ala Tabor 

The University of Queensland 

E: chian.ong1@uqconnect.edu.au  

Campylobacter fetus subsp. fetus is commonly identified in the gastrointestinal tract of various animals and it is 

associated with sporadic abortions. While Campylobacter fetus subsp. venerealis is confined to cattle genital 

tract and it is the causative agent of Bovine Genital Campylobacteriosis (BGC). BGC is a sexually transmitted 

disease which can cause abortion and infertility in cattle [3, 4]. Differentiation between C. fetus subspecies is 

crucial for BGC diagnosis and control. Diagnostic methods including biochemical phenotyping and molecular 

assays have been introduced but these tests continue to be unreliable. In this study, third generation long-read 

sequencing technology were implemented to sequence eleven bacteria isolated from the bull prepuce, two UK 

reference strains and two ATCC strains. Several bioinformatics tools, including Mauve [9] and BRIG [10], were 

applied to investigate the genomic structures and variations. Pan-genomic analyses were conducted using Roary 

and Phandango. Putative pathogenicity islands were predicted using GIPSy. We report 12 high-quality closed 

bacterial genomes, including one Arcobacter cryaerophilus, one Campylobacter sporutum, one Campylobacter 

ureolyticus, three Campylobacter hyointestinalis, three C. fetus fetus and three C. fetus venerealis. Whole-

genome comparative analyses were conducted to investigate the genomic architecture, phylogenetic 

relationships and genome conservation. The pan-genomic analyses revealed a core genome of 1159 genes in C. 

fetus, indicating their highly syntenic genomes. Additionally, unique candidate regions in C. fetus venerealis were 

also predicted. The genomic variation and potential core and unique candidates identified in this study provides 

a better insight into the pathogenicity and niche-specificity of C. fetus subspecies. 

 

Multi-level Genome Typing: A stable genomics-based strain typing system for short and long-term 

epidemiology 

Michael Payne, Sandeep Kaur, Qinning Wang, Daneeta Hennessy, Lijuan Luo, Sophie Octavia, Mark 

M. Tanakaa, Vitali Sintchenkob and Ruiting Lan 

The University of New South Wales 

E: michael.payne@unsw.edu.au  

The explosion of bacterial genomic data has the potential to provide highly accurate, standardised descriptions 

of small and large scale populations for epidemiological applications. We have developed multilevel genome 

typing (MGT), which uses multiple, sequential multilocus sequence typing (MLST) schemes of increasing size to 

assign a string of sequence types, known as a genome type (GT) to each isolate. We show that the GT can provide 

identities to bacterial populations that can describe both short and long term epidemiology while being easily 

communicated and standardised. 
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Investigation of res hunter transposons in clinical Pseudomonas aeruginosa strains 

Vaheesan Rajabal, Vilma A Stanisich and Steve Petrovski 

La Trobe University 

E: vaheesan.r@gmail.com  

Transposons are discrete DNA elements that are able to move between or within DNA molecules. The res hunter 

family of transposons is of particular interest as one subgroup of its members contains an integron module which 

can serve as a gene capture and expression system and can facilitate accumulation and expression of drug-

resistance cassettes. The other subgroup contains a mercury resistance module in place of the integron. During 

transposition, res hunter transposons exhibit insertional preference towards a resolution (res) site in the 

presence of its cognate resolvase. We performed a survey of res hunters in clinical Pseudomonas aeruginosa 

strains collected from Australian hospitals using whole genome sequencing and uncovered the widespread 

dispersal of these elements. Sequence analysis revealed that most were variants of already characterised 

transposons from geographically diverse locations. Further investigation of these elements revealed their 

association with other unrelated transposons that provides an alternative avenue for dissemination of res 

hunter transposons. The transposition mechanism of res hunter transposons is not well understood. We 

investigated their transposition mechanism by gene knockouts followed by investigating the protein-protein 

interactions. The results reveal a complex array of interactions among the transposition proteins along with the 

external resolvase to create the transposition complex. From this work we propose a new class of transposons 

that can accommodate elements containing multiple genes involved in transposition and exhibit insertional 

preference during transposition. 

 

Investigating colonisation of domestic shower settings as a risk factor for Acanthamoeba keratitis 

Binod Rayamajhee, Binod Rayamajhee, Dinesh Subedi, Seoyoung Won,  Jamie (Jung Yun) Kim, Ajay 

Vijay, Jacqueline Tan, Fiona L Henriquez, Mark Willcox and Nicole Carnt 

University of New South Wales 

E: b.rayamajhee@unsw.edu.au  

Acanthamoeba, a waterborne opportunistic protist can cause a sight threatening infection of the cornea, which 

is most common in contact lens wearers. This study investigated the prevalence and genotypes of 

Acanthamoeba species in domestic water supply in the greater Sydney region. Fifty-two samples from various 

locations of bathrooms were examined by culture and PCR amplification of 18S rRNA followed by sequencing, 

29% of samples were morphologically positive for Acanthamoeba spp. Nucleotide sequence analysis confirmed 

the presence of pathogenic genotype of Acanthamoeba spp. in the domestic water supply. 
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Bottoms up; vertical trends in cyanobacterial occupation at an Australian waste-water 

Caitlin Romanis and Brett Neilan 

University of Newcastle 

E: caitlin.romanis@uon.edu.au  

Cyanobacteria are commonly implicated in the development of algal blooms in waste water treatment plants. 

Recurrent toxic blooms disrupt site operations and impedes the supply of water to the surrounding agricultural 

districts. To determine the source of these blooms, sediment and water samples from the treatment lagoons 

was intermittently sampled (2018-2020). Community profiles of the sediment and pelagic compartments was 

captured using 16S rRNA amplicon sequencing. Microcystis OTUs were observed in the sediment prior to bloom 

formation indication a possible seeding source. 

 

The isolation of Escherichia marmotae from wild birds in Australia: a rare find or just another E. 

coli 

Hannah GP Smith, D Bean, R Clarke, R Loyn, A Hurtado, JL Lavín and AR Greenhill 

Federation University 

E: h.smith@federation.edu.au  

As part of a wider study investigating the risks associated with transmission of antimicrobial resistant bacteria 

in migratory birds, selected Escherichia coli were analysed by whole genome sequencing. Phylogenetic analysis 

revealed one isolate to be Escherichia marmotae. This species was first described in 2015 following its isolation 

from the faeces of wild marmots (Marmota himalayana) in Tibet (China), and more recently from cattle in Basque 

Country (northern Spain) in 2020. There are no other reports of the organism in the scientific literature. Despite 

the phylogenetic match to E. marmotae, our wild bird isolate differed biochemically from the Tibet isolates. 

However, phenotypic data of the recently published cattle isolate from Spain revealed a closer biochemical 

profile.  

Phylogenetic analysis of the available E. marmotae isolates and of clade V E. coli showed the Spanish and 

Australian isolates are more closely related to each other than to the Tibetan strains. All E. marmotae are closely 

related to clade V E. coli, which are in fact likely to be E. marmotae but isolated and described prior to the 

taxonomic recognition of E. marmotae. As a recently described species, there is still scope for diversity between 

strains as evidenced by the biochemical data presented here. This might also have implications for the 

pathogenic potential of this organism, as some isolates have been shown to contain invasive genes similar to 

those in Shigella and enteroinvasive E. coli. 
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Temporal stability and genetic diversity of 48-year old T-series phages 

Dinesh Subedi and Jeremy J Barr 

Monash University 

E: dinesh.subedi@monash.edu  

T-series phages have been model organisms for molecular biology since the 1940s. Given that these phages have 

been stocked, distributed, and propagated for decades across the globe, there exists the potential for genetic 

drift to accumulate between stocks over time. Here we compared the temporal stability and genetic relatedness 

of laboratory-maintained phage stocks with a T-series collection from 1972. Only the T-even phages produced 

viable virions. We obtained complete genomes of these T-even phages, along with two contemporary T4 stocks. 

Performing comparative genomics, we found 12 and 16 nucleotide variations, respectively, in the genomes of 

T2 and T6; whereas there were ~172 nucleotide variations between T4-sublines when compared with NCBI 

RefSeq genome. To account for the possibility of artefacts in the NCBI RefSeq, we used the 1972 T4 stock as a 

reference and compared genetic and phenotypic variations between T4-sublines. Genomic analysis predicted 

nucleotide variations in genes associated with DNA metabolism and structural proteins. We did not however, 

observe any differences in growth characteristics or host range between the T4-sublines. Our study highlights 

the potential for genetic drift between individually maintained T-series phage stocks, yet after 48-years, this has 

not resulted in phenotypic alternations in these important model organisms. 

 

Resolving IncL/IncM plasmid incompatibility using CRISPR-Cas9 system 

Aurelie Tsee, Steven Batinovic, Vilma Stanisich & Steve Petrovski 

La Trobe University 

E: 17018777@students.latrobe.edu.au  

Plasmids belonging to the incompatibility L (IncL) and M (IncM) groups were discovered in the early 1960s, but 

only recently received increased attention due to their association with different classes of antibiotics namely 

carbapenems. Additionally, both plasmid groups were found to be responsible for the worldwide spread of β-

lactamase resistance genes, especially in the Mediterranean countries. Since IncL and IncM plasmids are closely 

related, there were some discrepancies regarding their classification. Incompatibility groupings, the first plasmid 

classification scheme developed, categorised plasmids based on their replication and partition controls. Caratolli 

et al, (2015) resolved the classification discrepancy by analysing the backbone sequences of IncL and IncM 

plasmids and experimentally demonstrated the compatibility between IncL and IncM plasmids. Hence, this 

discovery marked the clear separation between the two groups. In this study, however, we demonstrate that 

not all IncM and IncL plasmids are compatible. With next generation sequencing, two significant changes were 

observed after comparing the plasmid backbones of the IncL and IncM plasmids, notably the presence of the 

toxin and antitoxin (TA) system and two base changes in the plasmid copy number regulator (RNAI). Using the 

CRISPR-Cas9 system, we investigated the role of the TA system in plasmid incompatibility and we hypothesised 

that changes in the RNAI can significantly change the classification of a plasmid. Unravelling plasmid 

incompatibility of the IncL and IncM will provide a better understanding on plasmid divergence and 

differentiation. 
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What publicly available sequence data can and can’t tell us about circular bacteriocins 

Ben Vezina, Mian-Chee Gor, Thomas Litfin, Róisín M. McMahon, Gordon J. King, Santosh Panjikar, 

Jian Zhan, Yaoqi Zhou, Bernd H. A. Rehm, Jennifer L. Martin and Andrew T. Smith 

Monash University 

E: benjamin.vezina@monash.edu  

Circular bacteriocins are terminally-ligated antimicrobials. This gives them increased thermal, pH, proteolytic 

and temporal resistances. To better understand them, NCBI was screened for novel sequences which were then 

aligned, identifying conserved aromatic and basic residues. Site-directed mutagenesis confirmed their roles in 

antimicrobial activity. Next, we identified a permissible site within a circular bacteriocin for stabilising foreign 

protein, confirmed via insertion mutagenesis. 
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