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From the editor
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Dear ASM members,

Welcome to our first issue of Syntrophy for 2022! Syntrophy has
been reimagined and is now a quarterly publication with new
segments. Most excitingly, we are highlighting the diversity of our
membership (in people and careers) with our “Get to know your
fellow ASM members” segment. In this issue, we highlight Brock
Retizer-Parks (Southern IML Pathology) and Dr. Anahit Penesyan
(Macquarie University). If you would like to put yourself or someone
forward as part of this new segment, then please get in touch with
the Branch Chair.

Another new segment is showcasing beautiful microbiology images.
See our latest submission in this issue. We are always looking for
images so please forward them to our Branch Secretary.

Coming through last years’ COVID-19 lockdown, we are excited to
launch our events - reports are in this issue. The ASM NSW branch
Xmas party was held at the Rose Hotel in Chippendale with a sister
party held in the ACT on 7™ December last year. The Nancy Millis
Student Awards event was held on the 23™ of March with six
finalists giving outstanding presentations. Joanne Rothwell took out
the event with Shouya Feng (ANU) winning the ASM NSW-ACT
branch Student Travel Award. Both will have their registration fees
covered at the national meeting and will receive a $250 cash prize.

The invigorated Biofilm SIG “Biofilm Bash” was held on March 25%.
Excellent talks were given by Prof. Mark Willcox (UNSW) and A/Prof.
Anne Mai-Prochnow (USYD). Also, watch out for our new Queer
Microbiology event to be launched in the next 2 months — details to
be sent through e-mail and Twitter!

Finally, we have the NSW-ACT Branch Postdoctoral and Early Career
Microbiologist Awards both providing financial support to attend
the national conference. Submissions are due 31 April.

We hope you enjoy this issue of Syntrophy and hope to see you at
future events!
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Member profile: Get to know your fellow ASM member!

Brock Reitzer-Parks
| Head of Microbiology and Molecular Biology at Southern IML Pathology

“My main hobby is playing games on my switch or computer. I’'ve been playing
the same computer game for the last 20 years and never get bored of it.”

Walk us through your career path and any highlights along the way

| started out doing psychology and got an internship in a drug and alcohol
rehabilitation facility doing case management, group therapy and counselling.
| realised | didn’t enjoy it so much, and changed my career after | graduated. Then
| stumbled onto medical science and got a lab aide position in a food laboratory
then a lab aide position at Southern IML. When the opportunity to become a
scientist arose shortly after | started, | took the opportunity to grow and learnt as much as | could. Then, 2.5
years ago, | was offered the Head of Department role. Having a background in psychology and conflict
management is an advantage; a lot of my day is communication and giving feedback.

Highlights

e Expanding our molecular department to do rapid COVID19 testing.

e Designing the microbiology and molecular departments and moving into our new laboratory in July 2021.

e Working with our local university and presenting to students. It’s very humbling when you speak and realise
you actually do know a lot about your field.

. . What’s a day in your professional life like?
Tell us a little about being

a member of the ASM Every day is literally so different. Things pop up out of the blue and

| need to be able to adjust my days accordingly. A “normal” day for
me consists of a lot of questions from staff and our community,
validating documents and instruments, authorising results, and

I’'m a member because | like to keep up to
date with the other areas of microbiology
and see what else is on the horizon with

testing. It's useful to see some of the
papers that are published and see any
issues other labs are encountering. It's
interesting to hear from fields I've never
worked in and see what their day-to-day
looks like. My favourite event is the
annual ASM meeting. | don’t always get to
attend, but it’s always lots of fun to go
and network and learn

lots and lots of paperwork! Keeping everything up-to-date and staff
informed about changes to processes is critical in my day.

Do you ever get bored at work?

Never! There is literally always something to do. If | do get bored, |
clean up my desk and manage to find another task | need to
complete. | always try and find something that the staff might be
interested in doing such as a little mini QAP where | give them an
organism and they need to work out what it is and tell me why.

Is it difficult to have a good work/life balance?

It is pretty difficult. Both the microbiology and molecular biology departments operate every day of the year

and | try to make myself available as much as | can to my staff. Most of the samples come into the laboratory
in the afternoon, so my roster usually coincides with this. It also allows me to see most of my staff as there is
a shift changeover at 3:30pm. Staff aren’t as stressed when they have someone to answer their questions.

What would you like the ASM membership to know?
Pathology is an exciting field. You never know what you’re going to get when you turn over an agar plate. Our team
recently submitted a poster presentation where we identified a Francisella tularensis that was later confirmed to be
Lysinibacillus massiliensis. The organisms are vastly different, but we had to follow precautions assuming it was a
Francisella even though we knew it wasn’t. Every patient is different, and bacteria don’t always follow the “rules” !
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Member profile: Get to know your fellow ASM members!

Dr. Anahit Penesyan

Research Fellow at the School of Natural Sciences, Macquarie University.
Leader of biofilm research, ARC Centre of Excellence in Synthetic Biology.

“I play piano, and in fact, | have had many years of formal music training in my
early life. But nowadays | don’t have as much time to dedicate to it as | would
wish... maybe when | retire in some distant future ©”

Walk us through your career path and any highlights along the way

| am fortunate to have had a diverse career working with various experts across

multiple disciplines. It has been an invaluable experience that gives me a broad outlook and a fresh perspective
on various scientific problems. | was trained as a biophysicist/biochemist in my undergrad. | started my
research career as a plant biotechnologist working on enhancing the production of valuable secondary
metabolites. This served as a segue to becoming a microbiologist when | commenced a PhD in Prof. Staffan
Kjelleberg’s group at UNSW, looking at bioactive secondary metabolites produced by marine bacteria from
seaweed biofilms, and studying the chemical ecology and interactions between biofilm microbes and the host.
This laid the foundation for my undying passion for microbial biofilms.

Tell us a little about being
a member of the ASM

My favourite event is the ASM annual
conference. I’'m especially looking forward to
the upcoming one where we get a chance to
meet face-to-face after a long period of COVID-
19 lockdowns. I'm also looking forward to the
recently relaunched Biofilm SIG meetings
which are a great opportunity to interact with
like-minded scientists.

| like to participate in regular meetings and
events that provide opportunities to network
and collaborate. | like to keep in touch with
other microbiologists in Australia and overseas.
Being a member of ASM is a great way of
staying up to date with all the exciting research
that is happening around us, including research
that is not directly related to mine. | often get
inspired by such interactions as | discover new
and exciting avenues for research.

Soon after starting my first postdoc, | became interested
in the medical aspects of biofilms, especially the resilience
of biofilms to antimicrobials. | have recently started
looking at biofilms as hotspots for microbial evolution, for
example, by investigating the role of integrons in biofilms.

What’s a day in your professional life like?

Every day is different, but often my day involves writing,
meetings, lab work, and many interesting discussions with
colleagues and students. Other than that, | usually start
my day by checking my emails in the morning, then
making/looking at my day’s plan, and then | go with it!

Do you ever get bored at work?
Never, that is one of the biggest perks of being a scientist.

Is it difficult to have a good work/life balance?

Yes and no. It can be difficult to maintain a good work/life
balance as it is never a 9-5 job, but at the same time, it is
easy since when you are genuinely interested in your
work, it becomes a part of your life. Even if I'm not actively
doing anything science-related, somewhere in the
background | often think about a scientific problem that |

need to solve, and usually | find the answer when least expected such as when doing a mundane task.

What would you like the ASM membership to know?

Research is hard, it is fun, and the two combined make it exciting. | try to collaborate on various projects as
much as possible - | love multidisciplinary projects. | think that perhaps some of the most exciting
contemporary research is done between intersecting disciplines.
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Focus Article: Dr. Varsha Naidu (University of Newcastle)

A novel ciprofloxacin tolerance gene in Acinetobacter baumannii

A. baumannii is considered a serious threat to global health due to the rapid emergence of multidrug resistant
isolates in the clinical setting; consequently, the World Health Organisation (WHO) has classified carbapenem-
resistant A. baumannii as one of the top three priority groups of bacteria for which new antibiotics are urgently
needed. Broad-spectrum antibiotics such as ciprofloxacin, which have been used to treat A. baumannii

infections, are now showing significant increases in resistance rates through surveillance studies.

Ciprofloxacin belongs to the fluroquinolone class of antibiotics, and exerts its antibacterial activity by
interfering with the function of the topoisomerases DNA gyrase and topoisomerase |V (1). Fluroquinolones
form a complex with topoisomerase and DNA, which prevents DNA from re-ligating, causing double-stranded
DNA breaks (2). In organisms like Escherichia coli, this triggers the SOS response, a cascade of cellular
responses resulting in the induction of more than 30 genes (3). Inhibition of DNA replication causes cell division
arrest, mediated by the cell division inhibitor protein SulA (4). During this time, cells change shape to form
filamentous structures. In E. coli, filamentation in response to antibiotics has been shown to generate multiple
mutant chromosomes within one cell, which eventually “bud off”, giving rise to mutant offspring that are
resistant to antibiotics. Hence, filamentation and the SOS response pathway are significant precursors in the

evolution of resistance (5).

A. baumannii genomes have diverged significantly from other clinically important gammaproteobacteria
including E. coli (6). A. baumannii proteins also show considerable sequence divergence from their
counterparts in other related bacteria, and A. baumannii lacks many canonical proteins that are important in
model organisms such as E. coli (6). Indeed, A. baumannii lacks several key SOS genes that are found in E. coli,
including the repressor LexA and the cell division inhibitor protein, SulA. Despite being such a significant
pathogen, the extent to which core genomic processes such as the SOS response contribute to antimicrobial

resistance in A. baumannii is not well understood.

To address this, we investigated the transcriptomic and proteomic responses of the multidrug resistant A.
baumannii isolate AB5075-UW to ciprofloxacin. This combined approach allowed us to identify several genes
and their protein products which had increased expression. These included the intact prophage, phiOXA and
a hypothetical protein gene, which was named the Acinetobacter ciprofloxacin tolerance (aciT) gene (7). We
discovered that disruption of aciT resulted in higher susceptibility to ciprofloxacin, and complementation of
the mutant with a cloned aciT gene restored ciprofloxacin tolerance to parental strain levels (Fig 1, Fig 2).
Furthermore, aciT was found to be essential for filamentation during ciprofloxacin-induced stress in A.

baumannii. Analyses of the aciT gene revealed that this gene is most likely localised to the cell membrane.



Volume 23 | Issue 1, 2022 |

Syntrophy
.~~~

We discovered that orthologs of aciT were well conserved in Acinetobacter spp and also found widely in the
genomes of species from the Moraxellaceae family, suggesting an important role of aciT in the biology of many

clinically-relevant Gram-negative bacteria (7). Our study has identified a novel gene which confers tolerance

to ciprofloxacin, probably by enabling filamentation.

Read the original article here: Antimicrob Agents Chemother DOI: https://doi.org/10.1128/AAC.01400-20
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FIG 1.Growth of AB5075-UW (parental strain, dark blue), AB5075-UW with empty plasmid (light blue), aciT
mutant (dark red), aciT mutant with empty plasmid (light red), and aciT mutant complemented with aciT

(black). All strains were shocked with ciprofloxacin after 2 h (OD600 of ~0.5).
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FIG 2. Cell morphology of AB5075-UW with

empty plasmid, aciT mutant with empty

plasmid, and aciT mutant complemented
Q F with aciT after exposure to a sub-MIC of
1h ! ciprofloxacin (31.25 ug/ml) at 1, 2, and 4 h.
Scale bar, 2 um.

About the Author

Varsha Naidu is a Postdoctoral Researcher in Dr Karl Hassan’s lab at the University of Newcastle. She was

awarded her PhD in 2021 from Macquarie University. Her research integrates contemporary genomics

techniques and classical molecular microbiology to study mechanisms of antimicrobial resistance in hospital

pathogens, and degradation of recalcitrant contaminants by bacteria for bioremediation purposes.

References

1.

w

Bax BD, Chan PF, Eggleston DS, Fosberry A, Gentry DR, Gorrec F, Giordano |, Hann MM, Hennessy A, Hibbs M,
Huang J, Jones E, Jones J, Brown KK, Lewis CJ, May EW, Saunders MR, Singh O, Spitzfaden CE, Shen C, Shillings
A, Theobald AJ, Wohlkonig A, Pearson ND, Gwynn MN. 2010. Type lIA topoisomerase inhibition by a new class
of antibacterial agents. Nature 466:935-40.

Willmott CJ, Critchlow SE, Eperon IC, Maxwell A. 1994. The complex of DNA gyrase and quinolone drugs with
DNA forms a barrier to transcription by RNA polymerase. J Mol Biol 242:351-63.

Little JW, Mount DW. 1982. The SOS regulatory system of Escherichia coli. Cell 29:11-22.

Bi E, Lutkenhaus J. 1993. Cell division inhibitors SulA and MinCD prevent formation of the FtsZ ring. J Bacteriol
175:1118-25.

Bos J, Zhang Q, Vyawahare S, Rogers E, Rosenberg SM, Austin RH. 2015. Emergence of antibiotic resistance from
multinucleated bacterial filaments. Proc Natl Acad Sci U S A 112:178-83.

Robinson A, Brzoska AJ, Turner KM, Withers R, Harry EJ, Lewis PJ, Dixon NE. 2010. Essential biological processes
of an emerging pathogen: DNA replication, transcription, and cell division in Acinetobacter spp. Microbiol Mol
Biol Rev 74:273-97.

Naidu V, Shah B, Kamath KS, Chien A, Nagy S, Pokhrel A, Molloy M, Hassan KA, Paulsen IT. 2021. Identification
of a Novel Ciprofloxacin Tolerance Gene, aciT, Which Contributes to Filamentation in Acinetobacter baumannii.
Antimicrob Agents Chemother 65.



Syntrophy Volume 23 | Issue 1, 2022 |

L
Event Report: ASM NSW branch Xmas party 2021

Report by Amy Cain

On a balmy summer night on the 7" of December 2021, the ASM-NSW branch held its annual Christmas party upstairs
at the Rose Hotel in Chippendale. In a COVID-safe manner, the ASM committee organised one of the only in-person
events of the year — and the microbiology community came in droves. This led to a much needed joyous catch up with
friends and colleagues over seemingly endless pizza, wine and beer. Many a Zoom-fail story or lab-project-turned-
bioinformatics anecdote was told. Past branch committee chair Jim Manos gave a speech thanking everyone for a
productive year despite challenging circumstances, and our new committee leader Maurizio Labbate spoke of plans
for the committee’s exciting future in 2022. We look forward to the next ASM event to bring together the incredible
minds of NSW microbiologists that have been at the forefront of not only the Covid19 pandemic response, but also so
many other areas of research critical to the future of the world.
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Event Report: Biofilm Bash Whiteley &)

Report by Heema Vyas

The Biofilm Bash event held on the evening of March 25th was a
strong start for the relaunch of the NSW/ACT Biofilm Special Interest
Group (SIG), boasting 42 attendees and two fantastic talks!

#)
ASMNSW/ACT Branch
"~ Biofilm SIG

Prof Mark Willcox (UNSW) made us think twice about wearing
contact lenses during sleep, as he described Pseudomonas
aeruginosa biofilms that contaminate contact lenses, leading to
serious corneal infections. The Willcox lab is exploring ways to lower
the ability of P. aeruginosa to adhere to the lenses, and determining
novel strategies to eradicate established biofilms on lenses.

The second speaker, Dr Anne Mai-Prochnow (USYD) gave a riveting
talk detailing the anti-biofilm activity of cold atmospheric plasma
(CAP), and highlighted why CAP is such an attractive
antimicrobial/anti-biofilm agent. CAP is a form of plasma — the
fourth state of matter — and generates diverse antimicrobial agents
(reactive oxygen and nitrogen species, UV photons, low pH etc),
which react with multiple targets, thus reducing the risk of
resistance developing to this treatment.

The Biofilm Bash also included a history of the SIG since its formation
in 2016, with Deputy Convenor A/Prof Jim Manos (USYD) detailing
events during his time
helping lead the SIG. The Convenor, Dr Heema Vyas (USYD), then
introduced the re-invigorated SIG, and its renewed vision of creating
an active community of researchers/industry partners representing
the full breadth of biofilms (medical, agricultural, marine etc). Dr
Vyas outlined her exciting plans for the Biofilm SIG — listing several
events, happenings, and opportunities for 2022 including student
talks, researcher spotlight segments, workshops, articles, and job
opportunities.

If you would like to join the ASM NSW/ACT Branch Biofilm SIG,
please contact Dr Heema Vyas. You can follow the #BiofilmSIG on
Twitter @Biofilm_SIG for updates!
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Event Report: Nancy Millis Student Awards

Report by Laurence Luu

The 2022 ASM Nancy Millis student awards night was held on March 23" as a hybrid event at UNSW and
over zoom. The in-person event had over 25 attendees, who were treated to pizzas and drinks with another
20 joining from online. Six finalists were selected from submitted abstracts to present on the night.

The six finalists were Sebastian Schaefer (UNSW), Shouya Feng (ANU), Pierre Ibri (USYD), Arthika Manoharan
(USYD), Joanna Rothwell (USYD) and Grace Yan (UNSW). This year, finalists were judged based on their
scientific content, presentation skills and ability to answer questions. The judges were A/Prof Brendan Burns
(UNSW), A/Prof lain Duggin (UTS), and A/Prof Nick Coleman (USYD).

The finalists did a terrific job presenting to a hybrid audience, which will no doubt be the format for many
conferences in the future. All six finalists gave high-quality and engaging presentations which showcased the
breadth and quality of microbiology research being conducted by some of our brightest PhD students across
NSW and ACT. The talks ranged from unravelling the behaviour of mobile genetic elements in Acinetobacter
to understanding inflammasome activation by guanylate binding proteins to the development of novel
treatments using synthetic polymers, N acetylcysteine, plasma activated water and in silico methods to
target fungi, catheter associated biofilms, food borne pathogens and RNA viruses, respectively. The quality
of all the talks made it hard to choose a clear winner and all finalists should be commended for their efforts.

The winner of the 2022 ASM Nancy Millis Student Travel award was Joanna Rothwell (USYD) who won over
the judges with her highly entertaining arcade game battle analogy in her presentation on “The Antibacterial
Power of Plasma-Activated Water”. The ASM NSW-ACT branch Student Travel Award was awarded to
Shouya Feng (ANU) for her talk titled “Francisella tularensis subsp. novicida infection triggers host immunity
via inflammasome signalling and antimicrobial killing by guanylate-binding proteins”. Joanna will present her
talk at a special symposium during the 2022 ASM Annual Scientific Meeting to be held in Sydney later this
year. Both Joanna and Shouya will also have their registration fees covered for the meeting, and all finalists
in addition received a $250 cash prize.

The NSW-ACT branch committee would like to thank all the applicants for their hard work, the judges for
their time and effort and everyone who attended the night. (The rest of the branch committee would also
like to thank Laurence for organising and hosting the event, and all the hard work he put in to ensure that
the night was a success ... great work from one of our newest ECR committee members !)

The 2022 ASM NSW/ACT branch
Nancy Millis Student Award finalists.
From left: Pierre, Grace, Joanna,
Arthika, Sebastian, Shouya
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Awards available !
ﬂg ASM NSW-ACT Branch Postdoctoral Award ﬁgb

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 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).

2. A copy of the abstract that the applicant will submit for the conference.

3. Two referee’s reports (to be submitted by the referees directly to the awards representative on
the Branch committee, details below) 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.

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. Payment will be provided upon presentation of tax invoices or receipts.
Current members of the NSW-ACT branch committee of ASM are not eligible to apply for the award
5. There is a career limit of one award per applicant.

»

Closing Date: COB 315t April every year.

Email applications to:

Australian Society for Microbiology NSW-ACT Branch:

c/o Thiru Vanniasinkam, tvanniasinkam@csu.edu.au

(include “ASM NSW-ACT Postdoctoral Award [surname]” in the subject line)


mailto:tvanniasinkam@csu.edu.au
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Awards available !

ﬁg 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 working as a scientist in a microbiology laboratory (clinical, diagnostic,
research orindustry). 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 are not eligible.

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. Tworeferee’s reports (to be submitted by the referees directly to the Branch committee, details
below) 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.
Publication of the Awardee with photo in the Branch newsletter Syntrophy and at the Branch AGM.
Payment will be provided upon presentation of tax invoices or receipts.
Current members of the NSW-ACT branch committee of ASM are not eligible to apply for the award
5. There is a career limit of one award per applicant.

PwnN

Closing Date: COB 31st April every year.

Email applications to:

Australian Society for Microbiology NSW-ACT Branch:

¢/o Thiru Vanniasinkam, tvanniasinkam@csu.edu.au

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

Image by A/Prof Tim Newsome (University of Sydney)

This new segment in Syntrophy highlights the diverse and beautiful forms of microorganisms, whether it is
microscopic images, colonies on a plate, interactions with a host, artistic reinterpretations, or however you like
to visualise your microbes! Please send in your submissions for the Microbe of the Month image section to our

Branch Secretary Tim Newsome (tim.newsome@sydney.edu.au). Please include both a high-resolution image
and a brief description of what your image is and why you have chosen to highlight it in Syntrophy.

Tim himself has set a very high standard with our first featured microbe of the month. This fluorescence
microscopy image taken in his lab shows Vaccinia virus (green) infecting a Hela cell, which has been stained to
reveal the actin cytoskeleton (red) and the DNA in the nucleus (blue). Simply stunning !

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