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From the editor
By Karl Hassan

Dear ASM members,
Welcome to the September 2023 issue of Syntrophy!

| am very happy to have started my two-year term as Chairperson of
the NSW/ACT Branch Committee. | would like to thank Maurizio
Labbate for his dedication to the branch as Chair over the past two
years. | welcome Tom Jeffries as Branch Secretary. All who know
Tom will be familiar with his ongoing service to the microbiology
community, and we are thankful for his commitment to the branch.
| would like to thank Tim Newsome for his many years of work as
Secretary. Tim has a deep understanding of all branch issues and |
am grateful that he is continuing as a member of the Committee.

Kenya Fernandes, Daniel Seed, Carola Venturini, and Binod
Rayamajhee joined the Branch Committee at our recent AGM. Get
to know some of them from their bios in this edition of Syntrophy.
The expertise of our Committee members now covers virology,
mycology, protistology, and bacteriology in environmental, medical
and industrial settings. Our committee members are a mix of clinical,
academic and industry based scientists across all career stages. | am
excited to be working with this diverse team.

The NSW/ACT Branch has hosted some excellent events over the
past months. In addition to our AGM, we teamed up with the JAMS
group to host the ASM x JAMS Student Special. We also hosted a
LGBTQIA+ network event and sponsored events at CSU. Check out
the reports below and look out for invitations to upcoming events.
The Australian Biofilm Meeting 2023, organised by our fantastic
Biofilm Special Interest Group, is not one that you will want to miss.

Our focus articles come from two of our Nancy Millis finalists,
Jonathan Koong and Binod Rayamajhee. Jonathan provides a primer
on Acinetobacter plasmids, a major driver in the spread of
antimicrobial resistance. Binod describes the potential heath risks
posed by pathogenic Acanthamoeba that may dwell in coastal
waters — a timely introduction as the weather starts to warm up.
Also check out the excellent student article form Hollie Milsted.
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Focus Articles

The role of A. baumannii plasmids in spreading
clinically significant antibiotic resistance genes

Jonathan Koong?
1Australian Institute for Microbiology and Infection, University of Technology Sydney, Ultimo, New South Wales, Australia

Acinetobacter baumannii is a Gram-negative bacterial pathogen known to cause severe disease in patients
who are immunocompromised and those in Intensive Care Units. One of the most significant contributors to
severe infection is the lack of antibiotics for successful treatment. In A. baumannii, it has been estimated that
45% of all global infectious strains are classed as multi-drug resistant, being resistant to at least three antibiotic
classes [1]. In addition, major health organisations, including the Centers for Disease Control and Prevention
and the World Health Organization have classed Carbapenem-resistant A. baumannii as a priority critical
pathogen for which new therapies are needed. This further highlights the importance of studying the bacteria.

In A. baumannii, antibiotic resistance mainly occurs through the acquisition of antibiotic resistance genes via
mobile genetic elements (MGEs). A wide range of MGEs, including integrons, transposons and plasmids, have
been observed to carry and spread resistance genes. Amongst these, plasmids are increasingly being reported
to be involved in the spread of clinically important antibiotic resistance genes, including those conferring
resistance to aminoglycosides (aadB and aphA6) and carbapenems (oxa23) [2]. Due to the ability of plasmids
to act independent of the host’s chromosome, they present a unique challenge as they can replicate and
spread genetic material between cells horizontally.

A. baumannii plasmids use several mechanisms to move horizontally among cells, including conjugation and
mobilisation. For instance, a group of conjugative plasmids, referred to as RP-T1, named after the putative
replication initiation gene (rep) they carry, play a significant role in the spread of clinically important
aminoglycoside (aadB and aphA6) and carbapenem (oxa23) resistance genes. Members of this plasmid family
range from 60-100 kbp and carry tra genes that encode a transfer system involved in conjugative transfer.
Experimentally, representative plasmids of this type have been proven to be conjugative at high frequencies,
successfully conferring aminoglycoside resistance to a previously susceptible strain [3]. We recently analysed
a set of A. baumannii strains from Chile and found that plasmids belonging to this group were spreading oxa23
carbapenem resistance genes within a hospital network[4].

A fraction of A. baumannii plasmids can also be transfer between cells via mobilisation. In contrast to
conjugation, plasmids that are spread via mobilisation do not require genes that encode a complete set of
transfer functions. Instead, they often encode a set of mobilisation functions that are recognised by the
transfer systems of conjugative plasmids. Experimental work has shown the small plasmid, pD36-2 (pRAY*),
requires the genes mobA and mobC as well as the presence of a conjugative plasmid for successful transfer
[5]. The implications being that mobilisable plasmids rely on conjugative plasmids and are co-transferred
between cells.
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In many A. baumannii plasmids, the transfer mechanisms and genes required for the replication of these
plasmids have not been well documented. In some cases, replication initiation genes (reps) have been
identified using bioinformatic analysis. However, no extensive work has been done to experimentally prove
the identified reps are essential in A. baumannii plasmid replication. Further, some plasmids which are capable
of conjugation and mobilisation, have had no rep identified. The mechanisms for the replication for these
plasmids have not been explored.

Hence, my research aims to combine bioinformatic analysis with experimental work to understand some of
the fundamental features of A. baumannii plasmids, including those that involve their replication and transfer.
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About the author

Jonathan is a PhD candidate under the supervision of Dr. Mehrad Hamidian and Associate Professor lain
Duggin, at the University of Technology Sydney. His research is focused on the bacterial pathogen
Acinetobacter baumannii and how it is able to acquire antibiotic resistance genes. Specifically, he is looking at
the mechanisms of A. baumannii plasmids. This includes understanding their replication machinery, as well as
the machinery required for the transfer of plasmids between bacterial cells.
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Acanthamoeba, a potential cause of corneal
infection detected in NSW coastal areas

Binod Rayamajhee?!

1 School of Optometry and Vision Science, Faculty of Medicine and Health, UNSW, Sydney, Australia
* b.rayamajhee@unsw.edu.au

Acanthamoeba, a ubiquitous free-living protist found in a wide range of environmental habitats, serves as
both an opportunistic human pathogen and a host to a diverse range of phylogenetically distinct bacteria,
viruses, and fungi (1). Acanthamoeba can induce keratitis, an ocular infection that poses a threat to vision, is
a rare but painful, and difficult to treat corneal infection, primarily affecting contact lens wearers.
Acanthamoeba can also lead to a deadly (mortality exceeds 90%) infection of the central nervous system (CNS)
known as granulomatous amoebic encephalitis (GAE) which is often reported among immunosuppressed
individuals such as those living with HIV/AIDS or undergoing chemotherapy (2). The treatment and prevention
of Acanthamoeba infections are difficult due to several factors such as the absence of currently approved
antiamoebic drugs effective against the highly resistant and dormant cyst form, varying susceptibilities of
different strains to conventional drugs, and metabolic similarities between Acanthamoeba and mammalian
cells, which complicate the search for safe and effective treatments (1).

Acanthamoeba serves as both a predator and an environmental host for various microbes including potential
human pathogen (3). Acanthamoeba trophozoites (Figure 1) actively feed on bacteria, yeasts, and algae using
spine-like projections on their cell surface called acanthopodia. The predation exerted by Acanthamoeba spp.
within environmental habitats can significantly impact the structure and composition of microbial
populations. Acanthamoeba spp. commonly employ chemotaxis to approach their prey. For instance,
trophozoites of A. castellanii demonstrated the ability to detect and respond to chemical signals from
Pseudomonas chlororaphis, exhibiting a preference for migrating towards toxin-deficient mutant strains,
particularly those lacking pyrrolnitrin (PRN), a secondary metabolite with antibiotic properties. In contrast,
there have been reports stating that A. castellanii did not primarily rely on chemotaxis to detect its bacterial
food sources such as Klebsiella aerogenes, Escherichia coli, and P. aeruginosa. Instead, it exhibited robust
random movement to cover a broader area in pursuit of its bacterial food.

Engaging in recreational activities, particularly in coastal waters, heightens the risk of human exposure to
Acanthamoeba spp. My PhD aimed to apply a metagenomic approach to identify and quantify Acanthamoeba
spp. and their association with the aquatic bacterial population in the public lagoon waters (Wamberal,
Terrigal, Cockrone, and Avoca) of the NSW Central Coast. These lagoons serve as venues for various
recreational pursuits, including surfing, swimming, and kayaking, mainly in the summer months. In a recent
retrospective study carried out in Sydney, Australia, it was found that approximately 18% of patients acquired
Acanthamoeba keratitis (AK) infections after swimming while wearing soft contact lenses in either freshwater
or seawater (4). Water samples were collected from four lagoons every month between August 2019 to July
2020 except March and April due to COVID-19 restriction. gPCR was employed to amplify the Acanthamoeba
18S rRNA gene, with validation through Sanger sequencing. In-situ measurements of water abiotic factors
were conducted using a multiprobe meter, and the characterization of bacterial community composition was
achieved through 16S rRNA sequencing (V3-V4). Approximately 39% of water samples tested positive for
Acanthamoeba, with notably higher levels during the summer compared to winter, spring, or autumn (5). The
incidence of Acanthamoeba was significantly linked to water turbidity, temperature, dissolved oxygen level,
and the concentration of the int/1 gene. There was a positive correlation observed between the levels of ASVs
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for cyanobacteria, Pseudomonas spp., Candidatus Planktoluna spp., marine bacteria belonging to the
Actinobacteria phylum, and Acanthamoeba 18S rRNA gene. In all lagoons except Wamberal, the presence of
Acanthamoeba spp. was correlated with significant differences of bacterial beta diversity.

This indicates that coastal lagoons, especially those located in urbanised areas with extensive water-based
recreational activities, could present an increased health risk to humans during the summer months due to
the relatively high occurrence of pathogenic Acanthamoeba.

Fig. 1: Scanning electron microscopy of Acanthamoeba
trophozoites (yellow arrow) approaching an indent on a
contact lens (white arrow), © Fiona L Henriquez, University
of the West of Scotland (UWS), U.K. (Rayamajhee et al.
2021. The Lancet Microbe, 2(8):e345-6.).
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Carola Venturini

Research Fellow — Sydney School of Veterinary Sciences,

University of Sydney

Dr Carola Venturini is a research fellow at The Sydney School of Veterinary Science
(SSVS, USyd). She is a microbiologist primarily investigating the role of mobile genetic
elements in the evolution of multidrug resistant bacterial pathogens with a
multidisciplinary approach. After completing her PhD at the University of Wollongong
on antimicrobial resistance (AMR) mechanisms in pathogenic enterobacteria, which
remains one of her main research interests, she moved to UQ to study horizontal gene
transfer and virulence in the human pathogen Streptococcus pyogenes as well as
progressing her work on AMR transmission in enteric pathogens. From 2013 to 2021,
Carola was part of the Iredell Critical Infection research group at The Westmead
Institute for Medical Research, where she led large-scope projects on the ecology of
the gut microbiome related to antibiotic use and started exploring the use of
bacteriophages to combat bacterial infection. Since joining the SSVS, Carola has expanded her research
program on AMR control and bacteriophage use to animal settings, developing her independent research
program with a truly One Health perspective. Carola is convenor of the ASM Public Health Microbiology SIG
and committee member for the Bacteriophage Biology SIG.

LinkedIn: https://www.linkedin.com/in/carola-venturini-15a944161; Twitter: @CarolaVenturini

Kenya Fernandes
Research Associate — School of Life and Environmental Sciences,

University of Sydney

Dr Kenya Fernandes is a Postdoctoral Research Associate at The University
of Sydney working in Prof Dee Carter’s lab. Kenya investigates the biology
| of microbial pathogens and avenues for their treatment, with a particular
emphasis on fungal pathogens of humans. In the space of drug discovery,
Kenya works on developing novel agents that work synergistically with
currently used drugs and is particularly interested in sourcing compounds
from natural products. Currently, Kenya’s work focuses on the
R antimicrobial potential of Australian honey and investigating the
relationship between bee health, ecosystem health, and honey activity. Kenya is particularly passionate about
science communication and presenting accessible (and beautiful) science to diverse audiences.

Website:https://www.sydney.edu.au/science/about/our-people/academic-staff/kenya-fernandes.html
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Binod Rayamajhee

PhD Student — School of Optometry and Vision Science,

UNSW

Binod Rayamajhee is a final-year PhD student in Prof. Mark Willcox's lab at the
School of Optometry and Vision Science, UNSW. Binod is an early-career
microbiologist primarily studying the intracellular microbiome composition of
bacterivorous  Acanthamoeba and  host-microbe interactions  using
Acanthamoeba as a model host. Binod's research also focuses on detecting and
identifying keratitis-causing Acanthamoeba in water resources using
metagenomic approaches through a one-health lens. Binod also works with
animal models of keratitis to investigate the impact of intracellular bacteria
harbored by the amoebal host on the severity of corneal infections. Binod is

passionate about science communication for the promotion of accessible and inclusive science and has been
part of the ASM Communication Ambassador Program since 2021, contributing to blog posts and interviews
exploring various scientific topics.

Weblink: bit.ly/3dCMYnw

Twitter: @RayamajheeBinod
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JAMS x ASM Student Special

By Jordan Vink

Exploring the Microbial World: A Night of Discovery

In July, the Australian Society of Microbiology (ASM) NSW-ACT Branch and Joint Academic Microbiology
Seminars (JAMS) came together for an exciting evening centred around student-driven microbiology. With 67
attendees, the event not only offered a stage for students to showcase their impressive contributions to microbial
research but also set the scene for some quality networking and socializing. The evening boasted six outstanding
speakers, including both PhD candidates and an honours student, who captivated the audience with their
innovative research. As the event unfolded, it wasn't just about absorbing insightful presentations; the evening
also featured a delightful dinner and drinks, creating a laid-back and social vibe perfect for mingling, sharing
knowledge, and making valuable connections.

Student Speakers and Their Research Highlights:

Binbin Xia (USyd) — "Superoxide Anion for E. coli Biofilm Removal”

Binbin Xia's presentation centred on the pressing issue of microbial biofilms, notorious for their contamination
and persistence in an array of environments. She introduced the concept of using cold plasma, a partially ionised
gas, and plasma-activated water (PAW), and
its effectiveness in eliminating Escherichia
coli biofilms. Binbin discussed the effects of
. using different gases to produce PAW,
| s i : including argon, nitrogen, air, and oxygen.
removel g - 2allis Her research emphasized the success of PAW

: : generated using oxygen (PAW-O2), which
was found to be to most effective to
completely eliminate E. coli biofilms from
stainless steel surfaces. Binbin’s fascinating
talk underscored the importance of optimizing
plasma conditions for practical applications.
This work has promising implications for
‘ biofilm control in critical sectors like

healthcare and food processing.

Bianca Briscas (UNSW) — "Fighting Fungi with Bacteria: A Novel Approach™

Bianca illuminated the challenges posed by invasive Candida albicans infections arising from the
gastrointestinal (GI) tract, one of the WHO’s four critical group fungal priority pathogens. With high mortality
rates, and lack of success with antifungal intervention, she highlighted the need for an alternative approach.



Syntrophy Volume 24 | Issue 3, 2023 |

Bianca’s research is focused on developing a
microbial therapeutic using bacteria within the
human GI tract that have anti-C. albicans
activity. By harnessing anti-C. albicans
Fightg (g Wit bECSCEL  (or bacteria harvested from human faecal

loping @ mi ct
invasl?lzvganp;ida albicans infections ansing from

\ne gastrointestinal tract samples, she identified antagonistic
| microbiota profiles, from which she was able
to find the specific gut bacteria with
~ antagonistic properties. Bianca's research
unveiled the bacteria associated with anti-C.
albicans activity, offering a promising avenue
| for preventing these infections. This novel
approach may hold the key to addressing
Candida-related health concerns more
effectively.

Lewis delved shed light on the prevalence of
norovirus and its impact on public health. His
research tracked changes in norovirus strains
and levels in the NSW population across 2
years as a result of the social distancing and
\ lockdowns imposed during the COVID-19
History repeats itsclf: ‘ pandemic.  Lewis identified  human
e molecular epidemiology in NSW & . .

: , genogroup Il (GII) noroviruses as the major
cause of infections within this period, and
importantly identified a 94.5% decrease of
viral RNA detected in wastewater in
lockdown periods when compared to months
prior to restrictions. Importantly, Lewis” work identified 6 concurrent dominant strains that followed the 2022
lockdown, highlighting the immense impact that infection control measures can have on the diversity of
noroviruses. These findings have substantial implications for public health strategies during disease outbreaks.

Kathleen Schell (USyd) — "Honey as a Prebiotic for Gut Health"

Kathleen Schell took us on to a sweeter topic
as she explored the potential of honey as a
prebiotic food to promote gut health. She
highlighted honey's antibacterial and anti-
inflammatory properties and its potential as a
prebiotic to foster beneficial changes in the
. gut microbiota. Kathleen investigated the
~ properties of numerous Australian honeys to
| determine their prebiotic, anti-infective and
anti-inflammatory effects on the gut using
mouse models and in vitro laboratory gut

—4 models. She demonstrated the antibacterial
activity of all the honeys against common gut pathogens, as well as growth promoting effects on common
probiotic gut strains. Kathleen's work paves the way for further investigations into using honey as a dietary tool
to support gut health, potentially benefiting individuals with various gut-related conditions.
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Kiran Bosco (USyd) — "Phage Neutralizing Activity in Phage Therapy"

Exploring the phage neutralising activity of patient S¢at
during phage treatment for infections; Insights and
implications!

[—
Supervisors:
Dr Amenoh Khatami
Prof. Dr Jon (redell

Dr Aleksandra Petrovic Fabljan

£ - 31 1he
‘.1,;' SYDNEY W Yol

Kiran Bosco ventured into the realm of phage
therapy, focusing on the human immune
response to bacteriophages during treatment.
Her study unveiled that therapeutic phages
can trigger an adaptive immune response
when targeting Staphylococcus aureus,
Pseudomonas aeruginosa, Escherichia coli,
and Mycobacterium abscessus, potentially
impacting the outcomes of phage therapy.
Kiran's research sheds light on the
. complexities of using phage therapy as an
alternative to combat infections, particularly

in immunocompetent patients. Understanding these dynamics is crucial for the successful application of phage

therapy.

Louisa Li (USyd) — "Coxiella burnetii and Early Foetal Loss in Dairy Cattle"

|

To end the night Louisa explored Coxiella
burnetii, a zoonotic agent causing Q fever in
humans and coxiellosis in animals. With a
gap in current literature around the effects of
coxeillosis on the reproductive performance
in cattle, her case-control study aimed to
establish a link between C. burnetii exposure
and early foetal loss in dairy cattle, with
potential  implications  for  enhanced
biosecurity and animal health. Her research
provides a significant step toward
understanding the impact of C. burnetii on
cattle reproduction.

During the event, two awards were presented to
deserving individuals in recognition of their
outstanding research and presentations. The
People's Choice Award celebrated Bianca Briscas
for her captivating presentation on combating
fungi with bacteria. The ASMxJAMS Student
Special Award recognized Lewis Mercer for his
insightful  talk on  norovirus  molecular

. epidemiology.

. The JAMS x ASM Student Special not only
- showcased the dedication of young scientists but

also deepened our understanding of the microbial world. It provided valuable insights into the evolving
landscape of microbiology, with the potential to shape the future of research in this field. As we continue this
exciting journey, we eagerly anticipate more groundbreaking discoveries and collaborative endeavors within

the microbial community.
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ASM NSW-ACT Branch sponsored events at
Charles Sturt University

By Brian McSharry
SARS-CoV-2: Neutralising antibodies and Vaccines

Dr Megan Steain (Senior lecturer in Immunology
and Infectious Diseases, Sydney Infectious
Diseases Institute, University of Sydney)
presented her talk entitled “SARS-CoV-2:
Neutralising antibodies and Vaccines” at the
Wagga campus of Charles Sturt University on the
8 of September 2023. In her presentation
Megan discussed the development of lentiviral
psuedovirus technology to facilitate the rapid
screening of the ability of serum from
vaccinated/infected individuals to inhibit spike
protein mediated cell entry. She also showed the
importance of neutralizing antibody titre at the
key correlate of protection against SARS-C0OV-2
infection/disease.

She then discussed her work in a CEPI funded project with collaborators in India and Switzerland to develop
novel vaccine approaches that can induce cross protective immune responses against a range of SARS-CoV-2
variants of concern. The presentation was attended in person on the Wagga campus by students and academic
staff as well as being broadcast over zoom to allow colleagues across other CSU campuses to attend. The
seminar was very well received and was followed by a lively discussion about the future direction of work in
this area

By Thiru Vanniasinkam
Workshop on Infection Control and Healthcare Associated Infections

The ASM NSW-ACT Branch was a sponsor of the microbiology workshop on Infection Control and Healthcare
Associated Infections held at Wagga Base Hospital for infection control leads in various hospitals in the
Riverina. The workshop, held on the 1% of June was attended by 16 nurses. Presenters included Tim Gilbey
(Wagga Wagga Base Hospital), Lucy Dulhunty (NSW Health Pathology) and Thiru Vanniasinkam (Charles
Sturt University).
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ASM NSW-ACT Branch AGM

The Annual General meeting of the NSW-ACT Branch
took place on the 31st of August at the NSW Teachers
Federation. We had a solid attendance and a great
speaker in Belinda Ferrari, who told us all about “life
on thin air”, chemosynthetic bacteria in Antarctica,
microbial biogeography and tales of her adventures in
Antarctica, including some great photography of

icebergs, pizza and penguins.

We thanked our outgoing committee members,

Mitchell Brown, Anukriti Mathur and Daniel Enosi and
thanked Maurizio Labbate for serving as chair and Tim
Newsome for his long years of service as Secretary.
Highlights of the Chair’s presentation included a

description of how healthy our meetlngs and events have been this year covering our major annual events, great
SIG turnouts, a new LGTBI+ event and representation on the new Equity Diversity and Inclusion committee
by Anahit. We also awarded six prizes throughout the year to our next generation of microbiologists. Our
finances are healthy and there are plenty of great events on the horizon including the Biofilm SIG One Day
Meeting, Sydney Micro and of course our annual End of Year Party.

All new branch committee members were unanimously elected as were our new executive members Karl Hassan
in the Chair and Tom Jeffries as Secretary. Our committee is fully stocked at 19 members and is looking
forward to serving the Branch members over the next year and delivering a great year of Microbiology in NSW

and the ACT.

Following Belinda’s fascinating talk there were drinks and pizza, onwards and upwards for the next year.
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LGBTQIA+ Microbiology Network Event

By Maurizio Labbate (AusDiagnostics) and Heema Vyas (USyd) — co-founders of the ASM
LGBTQIA+ Microbiology Network

It was an honour for the Australian Society for Microbiology NSW/ACT  Branch
LGBTQIA+ Microbiology Network to host Prof. Chris Greening (Monash University, Melbourne, Victoria) at
the September event.

Chris shared his personal journal in life and in academia as a gay man before sharing his excellent research.
Chris talked about the highs and lows of being a scientist, the importance of mentoring and being a mentor and,
choosing your own motivations for scientific research beyond the toxic academic metrics - Very inspirational!

It was particularly touching to see Chris interweave his personal story with his science. It was truly refreshing
to hear from a leader in your field openly sharing on their own deeply personal challenges, barriers, and
struggles! Chris also discussed the importance of visibility of LGBTQIA+ people in academia.

This fantastic discussion left the audience feeling very inspired and grateful to have leaders like Chris, that
continue to strive for change, empowerment, and visibility of LGBTQIA+ microbiologists and scientists!

Follow Chris on Twitter/X: @greeninglab

LGBTQIA+ microbiology network
proudly presents:

Prof. Chris Greening
Monash University
Microbial oxidation of
atmospheric trace gases: from
enzymes to ecosystems

on finding and playing to strengths
_ 0
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Student Prizes

We are again publishing prize winning articles produced by second year microbiology students from the
University of Technology Sydney. On the following pages, we present an article written by Hollie Milsted on
gut microbiota and endometriosis.
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“We focus on understanding
the molecular factors involved
in endometriosis... regulated

GUT MIGROBIOTA:

by gut microbes to address

our questions on their
bidirectional relationship” -
Department of Pathology and
Immunclogy Baylor College of
Medicine

The gastrointestinal tract is home o a
complex microbial community
comprising of bacteria, viruses, fungi,
and prolozoa that co-exist in a
mufually benaficially relationship with
the host organism (Martin et al,
2013). This acosystem of
microorganisms (otherwise known as
microbiota)  constitutes  the  gut
microbiome, whera they sarve the
host symbiolically through the
regulation of the immune system,
homeostasis, physiological state, and
matabolism {Sommer et al., 2013).

The composition of the gut
microbiome can be easily influenced
by nulritional or environmental factors
or can be manipulated therapautical
technigues. However, am abnormal
alteration of this composition - a
phenomenon known as dysbiosis —
has been linked o the development
andlor progression of metabolic,
gasirointestinal, cardiovascular, and
inflammatory diseases (Liu et al,
2022).

Such diseases include andomelriosis,
an inflammatory  disease whera
endomelrial tissue — the lining of the
uterus - grows oulside of the ulerus,
most common in the abdominopalvic
cavity. Endomelriosis is thought to be
the result of refrograde menstruation —
when the endomefrial tisswe flows
through the fallopian tubes into the
pelvic cavity as opposed fo out
through the carvix.

0 v -

In endomaetriosis, this lissue implants
itsalf into the peritoneum — the lining
of the abdominal cavily - and ils calls
proliferate to form an abnormal area
of tissue known as a lesion. These
lesions are the cause of severa pain
as the eandometrial lissue will slill
thickan and shad during meanstruation,
but with no exit roule, the area
bacomes inflamad.

With retrograde menstruation being
the widely accepled cause of
andometriosis, it is surprising to leamn
that of the 90% of women who
experience relrograde menstruation,
only 10% of women develop
endometriosis (Singh et al., 2022).
This then begs the question, how did
the other 90% of woman come to
develop this disease?

This is this quastion thal Ramakrishna
Kommagani and his research team in
the Depariment of Pathology and
Immunclogy at Baylor College of
Medicine are interasted in
understanding. Recent studies found
that in humans and mice with
endometriosis, there is observed
dysbiosis in the gut microbiomea (Yuan
atal., 2018).

To Kommagani and his team, this
revealed an association between gut
microbiota and the pathogenesis of
endometriosis. In early 2023, they

YOUR BODY'S
FRIEND OR FOE?

: L
F. Kommagani and his ressarch feam
tested this association as thaeir
hypothesks thraugh in viva
endometriosis models whera they
found the following:

Endometrial lesion growth reduced
in MD mica

Microbiota-depleted mice (MD) are
generated by orally delivering a
specific volume of antibiotics directly
into the stomach via needle. In this
study, a wvarioty of antibiotics were
administerad avary 12 hours for 7
days to deplete bacterial populations
within the gut microbiomea.

By transplanting fragments of uterus
into paritoneum, the researchers were
able 1o surgically induca
endomalriosis in both contral and MO
mice, The growth of endometrial
lesions were then analysed after 21
days.

It was found the lesions, wers
drasfically smaller and less fluid-filled
in the peritoneurn of MD mice than the
control (vehicle) mica [Figura 1].
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Figurs 1 = Endomatrial ksions hareesied fom S
panloneum of yehicks and microbiots-deplaled mice both

aurgisaly inducad with endo, sl 21 days of growdh,

Gut microbes are required for
endometrial lesion growth
-Endometriosis was surgically induced
in wahicle and MD mice, and after 7
days faecal matter from control mice
with endometriosis was transplanted
in both wehicle and MD mica. Faacal
material is a source of gul microbiota
commonly used to  indroduce
necessary  microbiota  to the
microbiome through transplantation,
or for the analysis of the microbiome

(Tang et al_, 2020).

After 21 days endomefrial lesion
growth was analysad and it was found
that lesion mass, volume and typical
characteristics ware similar in both
vehicla and MD mice [Figure 2].

-As seen in their previous findings,
microbiota-depletad mice will produce
smaller and fewer endometrial lesions
compared to confrol mice whose
microbiomes have nol been alered
and hawve retained their microbiola.
After  the gut microbiota was
raintroduced to the MD mica through
the fascal material, the endomatrial
lesions graw lo similar sizes to that of
vehicle mice indicating that the gut
microbiota is required for endomeatrial
lesion growdth.

Utarine microbiota does not
contribute to lesion growth

To  further  consolidate  their
conclusions  that  gut  microbiota
contibutes fo  progression  of
endomatriosis by promating
endometrial  lesion  growth, the
researchers tested the potential of the
uterine  microbiome  in influencing
endomatrial lesion growth to rule out
any other contributing factors.
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Flguers 2 - Ercomatrial lesions harssted from the pertoneum of vehicke and miormbios.
depluind mics bolh surgically induced with endo. and irarsplanied with fecal matier aher

21 days of growih.

Researchers injected uterine
fragments from mice with (vehicla)
and without (MD) gut microbiota into
the peritoneum of confrol mice, and
found that the size, mass, and numbar
of endometrial lesions were similar
and consistent amongst all the mice,
This suggests that regardless of the
donor of the uterine fragment - thal is
whether microbiota is present or
deplated — it i the gul microbiota
present within the recipient control
mice that is responsible  for
andometrial lesion growth and wterine
microbiola is indepandant of this.

"We focus on the processes
required for normal

endometrial function that are

impaired in gynecological

pathologies to achieve our
central goal of improving
women's health.

" - Rama Kommagani, Ph.D.

Gut-derived metabolites promota
disease prograssion

Gut microbiota is essential for the
ragulation of host metabolism, in
which they obtain energy from the
nutrients of indigestible compounds by
converling them into more readily
absorbable intermadiales known as
metabalites (Krajmalnik-Brown el al.,
2012). Metabolites are reaction
intermediates  and products of
metabalism and are present in a
range of biological samples such as
blood, urine, and fasces.

Mice wera induced with endometricsis
and for 14 days received quinic acd
avery 24 hours. It was cbserved that

the andometrial lesions in these mice
wera drastically larger than control
mice who did not receive guinic acid,
but there were similar number of
lesions betwsen the two groups.
-Based on these results, gul-derived
matabolites such as quinic acid may
not induce the growth of endometrial
lesions but are seen to contribute
significantly to their growth.

Biomarkers are measurable biological
characteristic that is indicative of
normal  or  abnormal  biological
processes, making them pradiclive
and diagnostic toocls of disease.
Disease processes can  impact
matabolite production, and hence,
measuring these metabolites could
offer a new avenue for biomarkers.
(Danatti at al., 2020).

-Alteration of metabolite production is
sepen in the faeces of endomefrial
mica in this study, with a substantial
increase in lactic acid, mallose and
spacifically quinic acid. With this in
mind, the researchers proposed that
gut-derived microbial metabolites may
be a prediclive biomarker for the
diagnosis of endomealniosis.

What's the next step?

"An in-depth study focusing on the
specific microbiola or associated
metabolites...in the context of human
endometriosis patients will be next on
our agenda® (Kommagani et al.,
2023). For a diseasa with a diagnostic
delay of 79 years (Frankel, 20232),
gut-derived metabolites as biomarkers
offers a new avenue for a quicker and
nan-invasive diagnostic ool that could
prevent years of wasted time and pain
for these woman looking for answers.

| =2
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Upcoming Events

Oz ASM NSW/ACT Branch
Biofilm SIG
Australian Biofilm Meeting 2023 .gu025

16" November

Towards improved diagnosis, susceptibility testing and
treatment in biofilm infections

Prof Tom Coenye | Ghent University,
Ghent, Belgium

Protozoan predation drives the evolution of
opportunistic pathogens

Prof Diane McDougald | University of Technology Sydney,
Australian Institute of Microbiology & Infection, Sydney, NSW

|

D Medical-device infections and potential therapies:
a focus on cardiac devices

Prof Anton Peleg | Monash University, The Alfred Hospital
Melbourne, VIC

Controlling hospital plumbing biofilms to prevent
healthcare associated infections

A/Prof Harriet Whiley | Flinders University,

ARC Training Centre for Biofilm Research & Innovation
Adelaide, SA

Biofilm formation by Alebsiella aerogenes on the
surface of the rare earth containing mineral, monazite

Prof Elizabeth Watkin | Edith Cowan University,
Perth, WA

Developing antibiofilm agents as anti-infectives and paving
paths to utilise biofilm as a functionalised biomaterial

Dr Yaogin Hong | Queensland University of Technology,
Brisbane, QLD

Synovial fluid and serum induce rapid biofilm-like
aggregation of Staphylococcus aureus

v Prof Paul Stoodley | The Ohio State University,
Ohio, USA

In-Person Rego:  Online Rego:
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#ABM2023 Biofilm SIG

eseiimee  ASM NSW/ACT Branch /s,
) o,
Australian Biofilm Meeting 2023

Student/ECR Rapid-FirOral Com/petition 7

Rules:
* 5 min Oral Research Presentation with 1x Audience Q&A
 1Ix PowerPoint Slide - No Animations

» Students (Honours, PhD, Masters)
and ECR’s (within 1 Year PhD/Masters Conferral)

+ Applicants: All Australian States & Territories

» NSW-Based Present In-Person,
all other Presenters via Zoom

* Judged by an Expert Biofilm Panel
Submit - Talk Title, 150 Word Abstract,

Contact Info (Name & Email), Affiliations, & Supervisors Name to:
evan.gibbs@uon.edu.au

Submissions Due: COB, Friday 20t October 2023
Top 6 Finalists to Present at ABM 2023 will be
Notified by Wednesday 25! October!
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Upcoming Awards

ASM Student Summer Research Award

The Australian Society
“"Microbiology q‘ﬁ
bringing Microbiologists together

Dear ASM NSW-ACT Branch Members

Applications for the ASM Student Summer Research Award are now open. Students are invited to
apply for experience working in a laboratory over the 2023/24 summer months for a maximum of 8
weeks. Successful awardees will receive a $1500 research award on completion of the project and a
report and, one year free student membership to the Australian Society for Microbiology. An abstract
from the research project which will be published in Microbiology Australia.

For further details about the award and eligibility criteria please see the application form on the NSW-
ACT Branch website (https://asm-nswact.org.au/awards/) or contact the Branch Awards Coordinator
Thiru Vanniasinkam (tvanniasinkam@csu.edu.au) if you have any questions.



https://protect-au.mimecast.com/s/D1GtCANp0rf8zPWycGvT2F?domain=asm-nswact.org.au/
mailto:tvanniasinkam@csu.edu.au
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Image of the month*

The image is of UPEC filaments (sfGFP labelled, pseudo colored cyan) and rods (dye FM4-64, pseudo coloured pink) after exfoliation
from human epithelial bladder PDO7i cells in a model Urinary Tract Infection flow system.
(Ref: https://www.nature.com/articles/s41467-022-31378-1)

Image was supplied by Dr Bill S6derstrom, UTS.

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


https://protect-au.mimecast.com/s/4USNCr81zpCVAA7Zh3JMX-?domain=nature.com
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Obituary - Professor Adrian Lee

Vale Emeritus Professor Adrian Lee, who passed away on 21 July 2023 at the age of 81. He has left behind his
beloved wife Nerissa and children Andrew and Amanda.

Adrian was associated with UNSW and our school for 58 years, starting as a lecturer in medical microbiology
in 1968 and rising to Professor of Medical Microbiology from 1990 to 2000. He was a recognised UNSW leader,
as head of the School of Microbiology and Immunology (one of the former Schools merged to later become
BABS) from 1990-1998, and Pro-Vice-Chancellor (Education) from 2000 to 2006 before retirement.

Adrian 's main research interest was the stomach bug, Helicobacter pylori. He led a large research team
investigating H. pylori and its role in the peptic ulcers and gastric cancer, and he was the first to develop a
mouse model of H. pylori infection. His research contributions included more than 250 scientific papers and
he also worked closely with Barry Marshall and Robin Warren, whose work on H. pylori earned them the Nobel
Prize in 2005. He had commercial partnership with CSL Ltd Melbourne and Astra/Zeneca to develop a H.
pylori vaccine. Adrian’s wife Nerisa was also a member of our School, running the practical classes of Medical
Microbiology for medical students for many years.

Adrian was a dedicated supporter of the next generation of young scientists, highly valuing the development
of postgraduate students, and to this end he bequeathed income from this commercialisation of H.
pylori research to set up the Adrian Lee Travel Scholarship in 2000. This scholarship has supported the career
development of more than 35 students since its inception, facilitating their travel to laboratories in Australia
and overseas, where they could learn new techniques or conduct analyses in world-class environments all to
advance their careers and benefit their research at UNSW. This scholarship has benefited students at an
important stage in their scientific careers, which would not have been possible without Adrian’s dedication to
the next generation of scientists and his generosity.

Adrian was a scientific force and leaves BABS a rich legacy of scientific excellence and mentorship. BABS
mourns his passing.

Written by Professor Shane T Grey (UNSW)



