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From the editor
By Karl Hassan

Dear ASM members,
Welcome to the May 2024 issue of Syntrophy!

I’'m really looking forward to the ASM National Meeting coming up
in July in Brisbane. | hope to see a lot of you there. We have various
travel awards to help some of our best and brightest junior members
attend the conference. One of these, our Postdoctoral Award, is still
open. This provides regestration and funds up to $1000 for travel
and accommodation at the conference, along with a high-profile
speaking slot and a chance to win a prize. If you are an ECR Postdoc,
don’t delay, get your application in today!

The ASM Nancy Millis prize night is a key event on our calendar and
also allows the winner to attend the AMS national meeting to speak
in the very popular Nancy Millis student session. The NSW-ACT
branch Nancy Millis event was held in March. Congratulations to our
winner, Liam Tobin and all participants. The talks were top notch.

Adding to the high quality research seminars on offer, our state
branch Clinical Microbiology and Diagnostics and Biofilm SIGs, and
our LGBTQIA+ Network held first-rate events across the first quarter
of 2024. If you didn’t make it, check the event reports in this edition
to see what you missed and look out for future seminars.

Our focus article this month is from Louis Nightingale describing the
potential uses of naturally occurring and new-to-nature
mycosporine-like amino acids in sunscreens. Louis’ article describes
yet another way that microbes could be exploited for the benfit of
humans with reduced impacts to the environment.

Ourimage(s) of the month courtesy of Kenya Fernandes are brilliant.
Are there zones of inhibition between adjacent colonies? Are
microbes in honey a potential source of new antimicrobials?

Best wishes, Karl
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Focus Article

Side-stepping the side-effects with synthetic biology- Solving sloppy sunscreen
shortcomings with cyanobacteria

Louis Nightingale, University of Newcastle

Australia experiences one of the highest ultra-violet indexes globally. This high UV exposure, coupled with a
predominantly Caucasian population has led Australia to have the highest rates of skin cancer diagnoses in the
world and these diagnoses are on a continual upward trend (Fransen et al., 2012). Currently available
sunscreen products contain synthetically produced active ingredients often associated with a variety of
negative side effects, ranging from acute allergic reactions to photosensitisation and endocrine system
disruption (Downs et al., 2016; Raffa et al., 2019). Further, these compounds have been seen to have
additional impacts on the marine environments they invariably come into contact with such as initiating coral
bleaching events and disrupting the development of marine animals(Schlumpf et al., 2004). Consequently,
there's been a growing drive to explore alternative natural sunscreen compounds. While some compounds
derived from plant sources have been proposed, the cost of growing and extracting these compounds makes
these compounds financially unfeasible.

One promising avenue of research to develop less toxic sunscreen compounds involves mycosporine-like
amino acids (MAAs). These compounds are found in algae, fungi, cyanobacteria as well as a variety of other
organisms and are seen to provide protection from UV, oxidative stress and elevated salinity (Portwich and
Garcia-Pichel, 1999). These compounds have traditionally been extracted from environmental samples. This,
however, is also unsustainable as removing large amounts of slow growing organisms from the environment
is not only financially expensive but environmentally deleterious.

My PhD project aims to discover and heterologously produce novel MAAs. To do this we gathered
cyanobacterial strains from environments under a variety of environments subject to extremes of UV
irradiation and salinity such as deserts, hypersaline pools and Antarctica in an attempt to find novel MAA
biosynthetic gene clusters. Cyanobacterial strains were isolated and their genomic DNA extracted and
sequenced.

By identifying genetic motifs indicative of MAA production within cyanobacteria from high-stress
environments, we pinpointed several unique gene clusters likely to produce mycosporine-like amino acids.
These gene clusters were amplified, cloned, and transformed through the TEDA cloning method, to produce
plasmids facilitating heterologous expression in Escherichia coli. Following expression in E. coli host
expression strains, the products of these gene clusters were harvested, and the resulting products analysed and
characterised. Using these approaches and through genome mining we have characterised novel gene clusters
and discoverd new MAA compounds (Figure 1). We have elucidated the activities of individual genes within
these clusters facilitating the creation of recombinant gene clusters for the production of new-to-nature
MAA:S.

All MAA compounds, whether produced by native or recombinant gene clusters, will undergo assessment for
their unique UV absorption spectra and potential secondary stress tolerance characteristics. Further work will
involve the metabolic engineering of cyanobacterial expression strains to use as hosts to increase MAA yields.
This will be achieved through gene deletion, resulting in the increased production and accumulation of the
MAA precursor molecules. Ultimately, this project aims to heterologously produce novel and new to nature
MAA:s in a fashion which would allow large scale production of a suite of MAA compounds for industrial
applications.
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Figure 1- Gene clusters for MAA biosynthesis identified in cyanobacteria. Two genes are common to
MAA biosynthesis gene clusters; mysA encodes a 3-dehydroquinate synthase (3-DHQS) and mysB encodes an
O-methyltransferase. Together, these enzymes produce 4-deoxygadusol (the core of MAA compounds). The
additional genes in the MAA clusters give rise to a diversity of MAA products.

Louis Nightingale is a Synthetic molecular biologist working out of the Neilan lab of molecular and microbial
genetics at the University of Newcastle. Louis works with cyanobacteria and is searching for alternative and
natural sunscreen compounds. Louis mainly works with cyanobacteria from harsh environments like deserts,
hypersaline pools and Antarctica. Louis is also a keen scientific communicator and has done work
communicating his science to the public through national science week workshops, educational videos and a
science comedy talk. Louis has also worked with mycological and entomological studies in his free time.
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Event Reports

The first Clinical Microbiology and Diagnostics SIG event for 2024 kicked off on the 22"
February @ the NSW Teachers Federation Conference Centre with 30 in-person and 18
online participants.

We first heard from Dr. George Kotsiou (Infectious Disease Specialist — Royal North Shore
Hospital) who shared with us a rare clinical case of botulism caused by an unsuspecting
bottle of almond milk and diagnosed with the help of a mouse bioassay.

Next we heard from Dr. Holly Sinclair (Advanced Therapeutics Fellow — Westmead Hospital)
who spoke about rolling out bacteriophage therapy to patients enrolled in the Standardised
Treatment and Monitoring Protocol (STAMP) for adult and paediatric patients. We heard
interesting case studies including success and challenges.

The evening ended with a robust networking session catered by the ASM NSW-ACT branch
consisting of pizzas and soft drink.

The SIG intends to hold an additional 2 events this year scheduled for 27" June and 31
October so please keep an eye on @ASM_NSWACT.

Reach out to convenors Maurizio Labbate or Elissa Liew to join the SIG organising
committee. We are also looking for a sponsor to cater/support our future events so please
reach out to Elissa Liew or Megan Lenardon (ASM NSW-ACT Branch Sponsorship Co-
ordinator) - details available at on our website at|https://asm-nswact.org.au/clinical- |
microbiology-diagnostics-sig/
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@Biofilm_SIG
#BiofilmSIG

ASM NSW/ACT Branch q‘ﬁ
Biofilm SIG
March Speaker Series, 14th March 2024

The Biofilm SIG March Speaker Series event featured two wonderful speakers, PhD
candidate Bernhard Jandl (University of Vienna) and Post-Doc Dr Parisa Noorian
(University of Technology Sydney). Bernhard's talk focussed on the development of
novel gut-restricted anti-biofilm peptides for treating patients with gastrointestinal
disorders. Bernhard's background in chemistry and his newly acquired microbiology
skills really shone, the impressive antimicrobial peptides he has developed and
assessed against several pathogens shows much promise! Parisa’s talk entitled
‘Catheter-associated UTls: Prediction, Prognosis, and Prevention’ gave an in-depth
insight on the reality of catheter-associated urinary tract infections in patients with
spinal cord injuries. Her fascinating research encompasses multi-site longitudinal
observational studies as well as developing relevant models to test novel
antimicrobials and treatment strategies to improve patient outcomes! We are
excited for both researchers and look forward to seeing where their work takes
them next.

The March Speaker Series was a fantastic start to 2024 with 48 in-person and online
registrants spanning Australia, India, China, and the UK. The evening concluded with
networking over pizzas and drinks.

We kindly thank all attendees and the speakers. We give a big shout out to our
sponsors: Biofilm Journal, Whiteley, the ASM (National and NSW/ACT Branch), MP
Biomedicals, CSIRO (MOSH), and the ARC Training Centre for Biofilm Research and
Innovation for their support of the Biofilm SIG.

Lastly, the Biofilm SIG warmly welcomes 10 new members to its community!
If you have not yet joined the Biofilm SIG and are eager to do so, please contact
Dr Heema Vyas (heema.vyas@sydney.edu.au).

We look forward to seeing you all again at the next event!

Whiteley @
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Written: Dr Heema Vyas
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LGBTQIA+ Microbiology Network Event — Dr. Aidan Kane

By Kenya Fernandes

The Australian Society for Microbiology NSW/ACT Branch LGBTQIA+ Microbiology Network had the
pleasure of hosting Dr. Aidan Kane (Brown University, Rhode Island, USA) for our March online
seminar. Aidan told us all about his two favourite things — being queer and being a mycologist!

Aidan shared with us that fungi are about as queer as they come. Fungi are nonbinary — neither
plants nor animals but possessing a mixture of qualities common to both groups. Fungi rarely have
two biological sexes; the fungus Schizophyllum commune has as many as 23,000 mating types!
Members of the genus Glomeromycota are only known to be asexual, and members of the order
Laboulbeniales often have both male and female reproductive structures on the same thallus.

Aidan next took us on a journey through his PhD research, telling us about his discoveries working
on bisphosphonates, a class of drug traditionally used to treat osteoporosis that he found can
synergistically potentiate the effect of azole-based antifungal drugs. Aidan’s accomplishments in
the space of drug discovery and his flair for communication made for an inspiring and entertaining
afternoon!

We need new antifungals, fast.

Cutaneous Infections
* Dermatophytosis
~ 150 dead per hour ¢ 25% of the world

@ > 2.4 million dead per year w"muyin’:ﬂw
- > 13.5 million currently affected
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causes 500000
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Follow Aidan on Twitter/X: @yeahtheaidan

Further Reading:
e Kane et al. (2022) Augmenting azoles with drug synergy to expand the antifungal toolbox.
Pharmaceuticals 15(4). https://doi.org/10.3390/ph15040482
e Kane et al. (2021) The antifungal and synergistic effect of bisphosphonates in Cryptococcus.
Antimicrobial Agents and Chemotherapy 65(2). https://doi.org/10.1128/aac.01753-20
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NSW-ACT Nancy Millis Student Awards Night - By Laurence Luu

The 2024 NSW-ACT Nancy Millis Student Awards night was held on the 27™ of March at UTS with
pizzas and drinks provided. The room was packed and buzzing as audiences (in-person and online)
watched 6 riveting presentations by PhD students from across NSW. The six finalists chosen from
abstracts were Jack Stewart (UNSW), Liam A. Tobin (UTS), Umme Laila Urmi (UNSW), Roisin Sullivan
(USYD), Samitha Bandaranayake (UNSW) and Amelia G. Bartczak (UON).

The evening was chaired by early career researchers Dr. Alaska Pokhrel (UTS) and Dr. Pauline Coulon
(UTS). Microbial genomics was a strong theme on the night with four talks. These included using
genomics to investigate the spread of multidrug-resistant organisms in hospitals, food pathogens
(Listeria monocytogenes and Salmonella typhimurium) in the poultry production food chain, and
antibiotic resistance genes in environmental Acinetobacter species. The other two talks on the night
focused on discovering new antimicrobial peptides for Herpes simplex and Influenza viruses, and
deciphering the host response of tropical fish infected with Vibrio harveyi. Three judges, Dr Daniel
Enosi Tuipulotu (UTS), A/Prof Amy Cain (UMAQ) and Dr Rebecca Rockett (USYD) had the difficult role
of selecting a winner from all the high-quality talks.

This year’s NSW-ACT Nancy Millis Travel award winner was Liam Tobin who discovered that
environmental Acinetobacter isolates contain plasmids with important antibiotic resistant genes and
can partake in genetic exchange events with clinical Acinetobacter. As the Nancy Millis winner, Liam
will get to present his talk in a special plenary session at the 2024 ASM Annual Scientific meeting in
Brisbane in July. Roisin Sullivan was the runner up and will also be attending the ASM conference in
Brisbane as the recipient of the 2024 NSW-ACT branch Student Award. She found that cold-stress
dampened the expression of anti-inflammatory cytokines in tropical fish infected with Vibrio harveyi,
resulting in greater mortality.

The NSW-ACT branch committee would like to thank all the finalists and applicants who submitted an
abstract, the abstract judges (Dr
Heema Vyas (USYD) and Dr Daniel
Mediati (UTS)) and presentation
judges for their time and effort, the
chairs as well as everyone who
attended and made the night a
wonderful celebration for our
brightest upcoming microbiology
students.

The six finalists for the
2024 Nancy Millis Awards
and Judges (above).

Liam Tobin (Left) and
Roisin  Sullivan  (right)
receiving their 2024 NSW-
ACT Nancy Millis and
Student branch award,
respectively.
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Upcoming Awards
ﬁg Australian Society for Microbiology ﬁg

NSW-ACT Branch

ASM NSW-ACT Branch
Postdoctoral Award

Award: The award consists of complementary registration to the ASM annual national
conference and up to $1000 (towards airfares/accommodation) to assist the recipient
to attend the conference in the same year as the award is given.

Eligibility: Postdoctoral researchers in microbiology of no more than 5 years
postdoctoral experience. Applicants must have been members of the Australian
Society for Microbiology for at least 12 months before the Award application is
submitted and must be a resident of NSW/ACT at time of application.

Criteria:

Applicants must submit an application consisting of the following:

1. A description of the applicant’s project and their major scientific contributions to
date (e.g. peer reviewed publications, conference presentations, etc.) and outlining
how attendance at the conference will benefit their career (maximum of 2 pages).
A copy of the abstract that the applicant will submit for the conference.

Two referee’s reports (to be submitted by the referees directly to the ASM NSW-
ACT Branch: tvanniasinkam@csu.edu.au) supporting the applicant for the Award;
one should be from the applicant’s supervisor. It is the responsibility of the
applicant to ensure that their referees submit the reports directly to the ASM NSW-
ACT Branch committee by the closing date.

REN

Conditions of the Award:

1. A maximum of one award per year. No award will be given in the event that the
NSW-ACT Branch committee determines there is no suitable applicant.

2. Publication of the Awardee with photo in the Branch newsletter Syntrophy and
at the Branch AGM.

3. The Awardee will be expected to present their talk at the ASM2024 ECR Oral
Presentation session at the National conference in Brisbane (there will be a
$500 prize for the best talk sponsored by FEMS).

4. Payment will be provided upon presentation of tax invoices or receipts.

Note: There is a career limit of one award per applicant.
Closing Date: COB 15™ May 2024.

Email applications to:

Australian Society for Microbiology NSW-ACT Branch:

Thiru Vanniasinkam, tvanniasinkam@csu.edu.au

(include “ASM NSW-ACT Postdoctoral Award [surname]” in the subject line)
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Australian Society for Microbiology
NSW-ACT Branch

ASM NSW-ACT BRANCH
EARLY CAREER MICROBIOLOGIST AWARD

Award: The Award is a contribution of up to $1000 (towards registration fees /
airfares / accommodation) to assist the recipient to attend the Australian Society
for Microbiology Annual National conference in the same year the Award is
given.

Eligibility: The applicant must be employed as a scientist in a microbiology
laboratory (clinical, diagnostic, research or industry). The applicant should have
been working in the field of microbiology for less than 5 years (FTE) when the
Award application is submitted. Applicants must have been members of the
Australian Society for Microbiology for at least 12 months before the Award
application is submitted and a resident of NSW/ACT at time of application.
Note: Postdoctoral researchers and full time research students are not eligible
to apply for this award.

Criteria:

Applicants must submit an application consisting of the following:

1. A cover letter supporting their eligibility for the Award, including their work
achievements to date, a demonstrated pro-active contribution to the field of
microbiology and outlining how attendance at the ASM conference will
benefit their career.

2. A brief curriculum vitae outlining the applicant’s qualifications, continuing
education, employment history, publications and presentations.

3. Two referee’s reports (to be submitted by the referees directly to the NSW-
ACT branch committee: tvanniasinkam@csu.edu.au) supporting the
applicant for the Award, summarising and confirming the applicant’s
eligibility. It is the responsibility of the applicant to ensure that their referees
submit the reports to the ASM NSW-ACT Branch committee by the closing
date.

Conditions of the Award:

1. A maximum of one award will be given per year. No award may be given
in the event that the NSW—ACT Branch committee determines there is
no suitable applicant.

2. Publication of the Awardee with photo in the Branch newsletter
Syntrophy and at the Branch AGM.

3. Payment will be provided upon presentation of tax invoices or receipts.

Note: There is a career limit of one award per applicant.
Closing Date: COB 15th May 2024.

Email applications to:

Australian Society for Microbiology NSW-ACT Branch:

Thiru Vanniasinkam, tvanniasinkam@csu.edu.au

(include “ASM NSW-ACT Early Career Microbiologist Award [surname]” in the
subject line)
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Australian Society for Microbiology
NSW-ACT Branch

ASM NSW-ACT BRANCH
EARLY CAREER MICROBIOLOGY EDUCATOR AWARD

Award: The Award is a contribution of up to $1000 (towards ASM Annual
National conference registration / airfares / accommodation) to assist the
recipient to attend the Australian Society for Microbiology Annual National
conference and present at EduCon in the same year the Award is given. Note:
EduCon registration will be complimentary.

Eligibility: Applicants must have been members of the Australian Society for
Microbiology for at least 12 months before the Award application is submitted
and a resident of NSW/ACT at time of application. They could be in a teaching
position in a University or TAFE (including fixed term/contract positions). The
role should be teaching focussed with a significant (at least 40%)
undergraduate teaching component.

Note: Full time research students are not eligible to apply for this award.

Criteria:
Applicants must submit an application consisting of the following:
[ a curriculum vitae (including a list of teaching-relevant publications,
presentations and awards).
U aone-page summary of contribution to microbiology education (relative
to opportunity) since they started teaching, including their teaching
philosophy and any innovation they have brought to their teaching role.

0 Two referee’s reports supporting the applicant for the Award, specifically
addressing the applicant’s teaching contribution, skills and innovation (to
be submitted by the referees directly to the NSW-ACT branch
committee: tvanniasinkam@csu.edu.au). It is the responsibility of the
applicant to ensure that their referees submit the reports to the ASM
NSW-ACT Branch committee by the closing date.

Conditions of the Award:

1.A maximum of one award will be given per year. No award may be given in
the event that the NSW—ACT Branch committee determines there is no
suitable applicant.

2.The recipient is required to attend EduCon and present a paper or
participate in a workshop.

3.Publication of the Awardee with photo in the Branch newsletter Syntrophy.

4.Payment will be provided upon presentation of tax invoices or receipts.

Note: There is a career limit of one award per applicant.
Closing Date: COB 15th May 2024.

Email applications to:

Australian Society for Microbiology NSW-ACT Branch:

Thiru Vanniasinkam, [tvanniasinkam@csu.edu.au]

(include “ASM NSW-ACT Early Career Microbiology Educator Award
[surname]” in the subject line)
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Image of the month*

The diverse microbial communities of raw honeys. Spread plates of different samples of undiluted honey on nutrient agar incubated
at 35 °C for 5 days. These microbes originate from pollen, soil, air, and the honeybee digestive tract.

Image was supplied by Dr Kenya Fernandes, USyd.

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



