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From the editor
By Tim Newsome

Dear ASM members,

Welcome to your latest Syntrophy issue, just the second issue in our
updated quarterly format. You will find all the regular features
packed in: profiles of some of our members, image of the month*
(please send me your images if you would like us to highlight your
research), and a Focus article on synthetic approaches to develop
anti-fungal compounds. In the Focus article, PhD candidate
Sebastian Schaefer, describes some of his research and the
productive collaboration between labs in UNSW and the Hans Knoell
Institute Jena in Germany. We also have one of the undergraduate
student winners from UTS for best microbiology news article, ‘The
Art of War’ (starring Golden Staph, p10)..

We have meeting reports from our relatively new and very active
Biofilm SIG and the LGBTQIA+ Microbiology Network. These groups
are planning a range of events in the future, so make sure you follow
us on Twitter (@ASM_NSWACT) so you do not miss out. The
LGBTQIA+ Microbiology Network will be holding a session at the
National meeting (ASM 2022), see p7 for details.

With ASM 2022 kicking off next week at the ICC in Sydney, | hope to
see many NSW and ACT microbiologists in attendence. If you see
me, ask for a free ASM 2022 emblazoned facemask! Long-time
branch committee member Thiru Vanniasinkam has put together a
star studded line-up of speakers for EduCon, which will follow the
National meeting on July 15, see p14 for details. And for all your
friends and budding microbiologists, the Public Lecture will be on
Monday, July 11 at 3pm at the Australian Maritime Museum (p16).

Finally, | want to draw your attention to a new award the branch
committee have put together to help local ASM members attend
AusME, the premier National meeting on microbial ecology. This
year the meeting will be held in Melbourne and we are offering an
award each for an early-career researcher and a PhD candidate
$1200 to support registration, accommodation and airfare to
attend. Submissions must be received by July 31, see p13 for details.
See you around the local traps!
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Christopher Harmer
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members located in NSW and the ACT using
details included on the ASM National Office
Database.

Not yet a member? Join today!
www.theasm.org.au/membership
Submissions and enquiries can be directed to
the Syntrophy Coordinator via the ASM NSW-
ACT Branch Secretary.

Organisations with research opportunities, or
companies seeking to fill positions are
welcome to place an advertisement in an
upcoming issue of Syntrophy. Please contact
the Secretary with your details for inclusion.
For information on the NSW-ACT branch
committee, events and awards, please see:
https://asm-nswact.org.au/
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Focus Article

Designing synthetic polymers for antifungal
applications

Sebastian Schaefer24, Raghav Vij?, Jakob Lee Sprague?, Eric Seemann3, Bernhard Hube?, Megan Lenardon?,
Cyrille Boyer?, Sascha Brunke?

! School of Chemical Engineering, UNSW Sydney, Australia

2 Department of Microbial Pathogenicity Mechanisms, Hans Knoell Institute Jena, Germany
3 University Hospital Jena, Germany

4 School of Biotechnology and Biomolecular Sciences, UNSW Sydney, Australia

Fungal infections represent a serious burden on human health. In addition to non-fatal, superficial infections
which affect 25% of the world’s population, opportunistic fungal pathogens like Candida albicans cause over
1.5 million life-threatening invasive infections yearly with mortality rates often exceeding 40%, even with
antifungal intervention.! Increasing numbers of susceptible hosts (e.g., immunocompromised patients), a
limited set of approved antifungal drugs which frequently trigger undesired side effects, and the development
of resistant strains highlight the urgent demand of novel antifungal drug formulations. However, the biological
similarity of human and fungal cells hampers the development of new antifungals which do not also harm
humans. In nature, organisms in almost all domains of life produce antimicrobial peptides to combat microbial
pathogens. Those peptides share certain characteristics, such as being short, amphiphilic molecules with a
positive net charge and can be harnessed 0

to combat fungal infections.?

In my PhD project, synthetic derivatives
were designed to mimic naturally
occurring  antifungal peptides. The
advantage of synthetic polymers over
peptides is the ease of synthesis and their
protease-stability. A  photo-inducible,
green polymerisation technique (PET- H\/@
RAFT) was used to synthesise a library of | _-N

35 positively charged, amphiphilic Benzyl (CB)
polyacrylamides differing in their length
(i.e., degree of polymerisation) and
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hydrophobicity ~ (Figure  1). Initial
structure-activity-relationship studies
revealed that an optimal clLogP, the
calculated hydrophobicity of a molecule,
of around 1.5 ensured activity against
C. albicans and simultaneous
biocompatibility ~ with  host  cells.?
Additionally, short polymers with a length
of 20 monomers were more effective than
their longer versions.? In terms of their
therapeutic index, certain compositions
outperformed the broad-spectrum

antifungal amphotericin B (AmpB) and were effective against drug-resistant clinical isolates of C. albicans.3

Cyclohexanemethyl (CX) Heptyl (LH)

H Propylbutyl (BH) \

~

Cycloheptyl (CH) Nonyl (LN)

Figure 1 — Chemical structures of the polymers, synthesized via PET-
RAFT, which were screened. The polymer (n=20) with a composition of
50% positively charged group (red), 25% hydrophilic group (blue), and
25% hydrophobic linear heptyl group (LH, green box) performed the best
regarding its activity against C. albicans, and biocompatibility with red
blood cells and murine fibroblasts. Figure adapted from >,
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Known antifungal drug-resistance mutations, e.g. in ERG3 or ERG11 (causing fluconazole-resistance and
decreased susceptibility to AmpB) or in FKS1 (associated with caspofungin-resistance), did not affect the
antifungal activity of the polymers on C. albicans (data not shown). This implied that the mode-of-action of
the polymers were different to that of the tested existing antifungal drugs. Therefore, investigations were
carried out to elucidate the mode-of-action of the polymers. The transcriptome of C. albicans cells treated
with subinhibitory concentrations of the polymers revealed an increased expression of genes associated with
the gene ontology (GO) terms of “general stress response” and “protein processing in the endoplasmic
reticulum”. Observation of the cell wall of C. albicans cells treated with a subinhibitory concentration of the
best polymer composition (LH) by transmission electron microscopy indicated an absence of the N-mannan
fibrils which are attached to the cell wall proteins as they pass through the endoplasmic reticulum and Golgi
on their way to the cell wall (Figure 2). Together with the transcriptome data, this observation suggested that
the mode-of-action of the polymer might be related to the glycosylation of cell wall proteins. Fluorescence
microscopy examination of a C. albicans strain expressing GFP intracellularly also indicated that the LH
polymer caused damage to the cell membrane, as observed by a decrease in intracellular GFP signal in cells
treated with the polymer compared to untreated cells (data not shown).

Figure 2 — Transmission electron micrograph of the cell walls of chemically fixed C. albicans SC5314 cells.. (A) Cells were
incubated for 6 h at 30 °C in synthetic defined (SD) medium. (B) Cells were incubated for 6 h at 30 °C in SD medium plus a
sub-inhibitory concentration of polymer LH. A reduction of the fibrillar mannan layer, the outermost part of the cell wall in
C. albicans, indicates damage to the mannoproteins (unpublished data).

The in vitro therapeutic potential of the most promising polymer has also been tested in a human epithelial
cell (HEC) model simulating mucosal C. albicans infection. The polymer alone was not able to prevent
C. albicans from infecting the HECs, however, the combination of polymer with caspofungin or fluconazole
showed synergistic effects, stopping fungal infection without damaging the HECs at normally subinhibitory
concentrations (data not shown).

The results of my studies so far indicate the potential of synthetic polymers to be used as an alternative
treatment option for fungal infections with low toxicity to human cells and a novel mode-of-action. Future
experiments will focus on the response of innate immune cells to polymer-treated fungal cells and the
optimisation of the polymers to prevent fungal infections as stand-alone formulations.

References
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About the author:

Sebastian Schaefer is a PhD candidate under the supervision of Prof Cyrille Boyer (School of Chemical
Engineering, UNSW) and Dr Megan Lenardon (School of Biomolecular Sciences, UNSW). His research focuses
on designing synthetic nanomaterials for antifungal applications. Due to border closures in Australia during
the COVID-19 pandemic, he spent most of 2021 in the lab of Prof. Bernhard Hube (Department of Microbial
Pathogenicity Mechanisms, Hans Knoell Institute Jena, Germany) to pursue his PhD studies under the joint
supervision of Sascha Brunke and his supervisors at UNSW Sydney.
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Gel to knew an ASM memben)!

Colin Scott

Senior Principal Research Scientist — CSIRO
Whe ane yow and whal's yewv vele?

I’'m a senior principal research scientist at CSIRO — roughly equivalent to a university
professor. | lead a research team investigating innovative new biotechnologies and
> % synthetic biology solutions to significant national and international challenges. We

[ASY have a strong focus on biotechnologies based on adaptation of unique bacterial
physiology for bioremediation, biocatalysis and other applications. I’'m also the director for the SynBio Future
Science Platform (FSP) and helping to build CSIRO’s new Advanced Engineering Biology FSP. FSPs are programs
of work led by CSIRO that develop the next generation of science and engineering to enable us to tackle the

Tell uy v litthe abeul being av
memben of the ASM.

I’'ve only recently joined — but bacteria
and bacterial proteins are really my
JAMS (pun very much intended, if
terrible). Building and maintaining a
collaborative network of like-minded
people is very important for a
successful and vibrant career. When
invited to interview for this piece, |
was described as a ‘bit left field’, which

big challenges that Australia and the planet face in the next 50-100 years.

Walk us thveugh yewv caveen patihv aund cuy highlights yew
had aleng the wouy?
I’m a first gen PhD — actually, first in my family to finish high school. I'm
very lucky to have had my university education supported by the UK
government. | did a degree in genetics before there were any real tools.
But there was also biochemistry and molecular biology, and for one
assignment | was asked to write an essay on Mark Ptashne’s ‘a genetic
switch’. At that point | realised that proteins were actually the ‘molecules
of life’, rather than DNA. | haven’t really looked back, | studied microbial
regulatory proteins in my PhD at Sheffield, UK with John Guest and Jeff

is probably fair. In many ways, my
international connections are much
stronger than my local ones — the ASM
is a great organisation for getting to
know new folk.

Green, then took a Postdoc in CSIRO in 2004 to look at bacterial enzymes
that have evolved recently and enable bacteria to ‘eat’ pollutants.

At CSIRO, I've had some tremendous mentors and colleagues and the
opportunity to do science with tangible real-world impacts. For the last
6 or 7 years, I've helped build CSIRO’s SynBio FSPs —it’s a real privilege
to help build science strategy at a national level. Most of the other highlights in my career so far are
characterized by excellent collaborations with some extremely smart and lovely people.

Whal's o dowy in yewv pregeasienal lige like?
These days | don’t work in the lab. In fact, people get seriously worried if | wonder too close to my lab coat. A
lot of my time is spent in strategy meetings or planning new projects. Most days, | have the chance to chat
about exciting science with the talented early/mid-career scientists in my team. I’d definitely say that’s the
highlight for most days.
Do yow evernv get bored al wenk?

No. There’s always something exciting going on.
Ty it difhicult te hone o geed wek/like balounce?

My office hours are 9 — 5, but the job sometimes needs me to talk with collaborators or clients from Europe,
the US or Asia. CSIRO actually has a really progressive attitude towards work/life balance, including provisions
for working from home where appropriate and making time for important personal events (religious, cultural,
even high-level sporting activities). | certainly have time to connect with my family and do the things important
to me. But | do think that being a scientist is something you are, rather than something you do —and however
flexible my employer is, | often choose to write proposals or help ECRs write papers out of hours.

What weuld yew like the ASM membenship te kinows?
Microbes control the planet — but I’'m sure we all know that already. It does mean that they’re an essential
conduit for fixing it though, and visionary microbial scientists and synthetic biologists are needed to deliver
on that potential.
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Gel te know an ASM memben!

Evanthia Tambosis
Senior Hospital Scientist in Microbiology — Concord Hospital

“| like to engage my creative side by creating exotic cocktails. During lockdown | started an
Instagram page @fridaynightdrinksathome”

Walk us theugh yewv caveer pativ aund awuy highlights yew had aleng the
wauy?

| obtained a B. Sc. majoring in Microbiology and Biochemistry from the University of

NSW. The day after my last exam | was offered a temporary Technical Assistant position

at Concord Hospital. Although an entry position, | used this opportunity to learn about every area in the lab. |

must have been doing something right because this position was extended into a Technical Officer and then

Telbus o Little o g Sc_ience Officer posi’Fion. E\_/e_ntually_l was successful in obtainir_mg a

g enior Hospital Scientist position. | discovered along the way | liked

member of the AGMN. mycology and this became my passion. Some highlights of my career:

| became a member as it is “our” e  Organising and presenting the 2-day Mycology workshop for

society. It is a great way to meet scjentists and registrars across Australia. | have been running it from

people, form networks, learn about = 5006 to 2019 but unfortunately, had to cancel it in 2021 due to COVID.

x?c?:mc’;:;z; lele9 &l cloliz el Siels I Managing the implementation of EUCAST susceptibility testing

' into our laboratory. This was a huge task that involved multiple facets.

The annual conference is always a Presenting lectures in mycology at Ultimo TAFE and being asked
highlight and is a great way tokeep up 1, he key speaker at their 2019 graduation ceremony.

1',(

|

to date with the latest research. After

attending such conferences we have
often incorporated some of the newer
techniques into our laboratory. It also
helps in furthering your career. | was
able to complete a fellowship from the
ASM which allowed me to progress
into the highest level of Senior
Hospital Scientist.

The annual conference is always a
highlight as is the annual Christmas
function.

Whal's o dowy i yewn progeadionol lige like?

Busy, varied and never boring! Those are the best words to describe a
typical day. There is always something to do and something interesting
to see. Frequently, | start my day reading culture plates or training a
new staff member. | may then move on to organising rosters, attending
a laboratory meeting or reviewing methods and documents. | may
organise a competency assessment or analyse the RCPA QAP results.
As a senior scientist | am constantly asked questions by staff so my day
also involves a lot of problem solving

| also get to see many interesting things. One example that stands out
in my mind, is receiving an eyeball in the Ilab from an

immunosuppressed patient that had a fungal infection. The fungus Rhizopus arrhizus had spread from his nasal
sinus into the back of the eye. He survived the infection but sadly, lost his eye.
Do yow everv get bored ab wenk?
There is never any time to get bored at work, there is always something new and interesting to do.
Ts it difhicull te hone o gosd wek/like balounce?

For most microbiologists working in pathology, our work is not always 9-5 considering that most labs are open
for extended hours and staff are rostered on staggered hours to cover this time frame. During the last 2%
years, we’ve all had to work longer and harder, so it has been difficult. On the other hand, it has also been
rewarding as we have played a very significant role in the response to the COVID pandemic. In general,
however, work/life balance depends on the individual and what you are willing to put in to achieve it.

What weuld yew like the ASM membenship te knowy?
A career in microbiology is exciting and rewarding. You are always learning something new and seeing
interesting things. You never stop learning. As the pandemic has shown us, microbes have the capacity to
change the world and we as microbiologists are critical in discovering them, understanding them and using
our knowledge to create solutions that ultimately help us all.
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L BTQIA+ Microbiology Network

By Maurizio Labbate & Heema Vyas

It was a real treat to hold the inaugural LGBTQIA+ Microbiology network event for sexually and gender diverse
people and their allies on Tuesday the 315 of May at the Newtown Neighbourhood Centre. An event warmly
welcomed and sponsored by the Australian Society for Microbiology NSW-ACT Branch. To keep the ball rolling,
we want to provide a short summary of the fantastic night, and a few initiatives we would like to facilitate
moving forward.

The event started with introductions from Maurizio and
Heema and their motivations behind starting this
initiative. Broadly, they want to create a network that

- allows LGBTQIA+ people and their allies to come

together, professionally, and socially, to support each
other in ways that do not exist in a heteronormative

' workplace. As this is a network, the objective(s) are

flexible, and it is envisaged that these will change as
members join and wish to champion new initiatives!

Attendants gave insightful feedback including wanting
senior LGBTQIA+ representatives to talk to the network
about barriers and initiatives in the workplace for
sexually and gender diverse people.

For those that couldn’t make it, please get in touch with Heema or Maurizio and let them know what you

would like from this network.

Our guest speaker, Professor Dale Dominey-Howes (Sydney
University — in above image) gave an engaging talk on how
his queerness was a strength and “super power” that gave
him a unique perspective in his roles as Associate Dean
(Talented Students and Scholarships) and in his research.
He discussed helping change how awards are assessed and,
how his own research has pioneered and focussed on, for Wednesday the 13% July at 12:45 pm.
the first time, the experiences of LGBTQIA+ people in

The National LGBTQIA+
Microbiology Network

The Network is going NATIONAL with our
first session at the ASM Conference in
Sydney. The session will be held on:

disasters. His efforts have directly impacted national and international policy for LGBTQIA+ people.

We expect to have 3-4 meetings per year which will be free for ASM members and $5 for non- members so
please consider joining the ASM. With that said, the network can get together at any time for social or other

reasons that members feel are important. To
facilitate this —we have created a Slack group,
please e-mail us (below) for the link.

After the event, we went for casual drinks and
networking at the Bank Hotel Newtown.
However, for the non-drinkers, we will head
for a coffee and/or cake next time.

We look forward to seeing you again but don’t
forget the first LGBTQIA+ Session at the
national ASM conference in Sydney (see box)!

maurizio.labbate@gmail.com
heema.vyas@sydney.edu.au
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_ EVENT REPORT

First of the speaker series kicks off!

The Biofilm SIG speaker series is set to be a
staple feature of the SIGs event calendar
- Running once every three months!

The June session was the first of many
speaker series, featuring two fantastic talks
on polymicrobial biofilms by PhD candidate
Gemma Deakin (Western Sydney University)
and A/Prof Scott Rice (CSIRO, Microbiomes for
One Systems Health, and Agriculture and Food
Westmead). The evening was buzzing with 36
in-person and 40 online registered attendees,
all enamoured by the dazzling confocal images
presented by both speakers and the exciting
findings uncovered by both researchers. The
evening concluded with networking over pizza
and drinks.

The next Biofilm SIG speaker series for 2022
will fall in September and December. For
more details, be sure to stay tuned via ASM
NSW/ACT Branch emails, the branch twitter
account (@ASM_NSWACT), and the official
Biofilm SIG twitter (@Biofilm_SIG).

Lastly, if you would like to join the ASM
NSW/ACT Branch Biofilm SIG, please contact
Dr Heema Vyas (heema.vyas@sydney.edu.au).

Written: Dr Heema Vyas
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ASM NSW/ACT Branch Student Prizes

Charlotte Gibb, a student in The Bachelor of Veterinary Biology / Bachelor of Veterinary Science double
degree from Charles Sturt University, Wagga Wagga was recently awarded The Australian Society for
Microbiology NSW/ACT Branch Prize for the most outstanding student in the microbiology component of the
Microbiology and Parasitology subject in 3™ year. Congratulations Charlotte!

=

Charles Sturt
University

Left to right: A/Prof. Thiru Vanniasinkam (ASM NSW/ACT Branch Committee), Charlotte Gibb, A/Prof. Joanne
Connolly (Microbiology and Parasitology Subject Coordinator).

For the next 3 issues of Syntrophy, we will publish winning articles produced by second year microbiology
students (in the subject General Microbiology) from the University of Technology Sydney.

Courtesy of the Australian Society for Microbiology NSW-ACT Branch, winning articles receive certificates and
a $100 JB Hi- Fi voucher for their efforts. Students were asked to create a 2-page popular-science magazine-
style article in Microbiology, selecting from one of three topic areas: invasive bacteria, the impact of archaea,

or antimicrobial resistance.

In this issue of Syntrophy and on the following pages, we present the article written by one of the winners of
the topic of bacteria that invade host cells. Congratulations to Jenna Ireland for her interesting perspective on
the pathogenesis of Staphylococcus aureus!
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S.faphylococcua aureus is a common human pathogen,

Jenna Ireland NG

H istorically,  Staphylococcus

awrexs, commonly known as
golden staph, has been known to
scientists  as  an  extracellular
pathogen, but this bacterium has
more weapons in its arsenal than
we first thought. In more recent
times, it has been found thar S
awrews has the ability to invade
host cells and survive
intracellularly, which may be the
key to both its persistence, and
resistance!

Knowing the Enemy {

It is estumated that around /3y of

the population are carriers of S
auwrens, but they are not
pathogenic until they get past the
skin's defence. Staph infections
usually pose the biggest threatl in
hospitals, where the bacterium can

get into the bloodstream through
catheters or IVs causing diseases
such as pneumonia, sepsis, and
endocarditis. Due to the abuse of
antibiotics, infections are now
becoming a greater problem in the
community, with those in aged
care and remote areas most at risk.

Laying Plans

S. awrcus 1s a master of both attack
and defense, with its ability to
invade cells while also protecting
itself from the immune system and
antibiotic attacks.

The surface of this bacterium is
covered in adhesins, which are
proteins that allow it to idenufy
and bind to receptors on a host
cell (Ponnuvel et al,, 2020). One of
these proteins on S. awreus called
Fibronectin  Binding  Protein
(FnBP) is particularly important,
as it allows the bacterium to latch
onto its target cell, allowing it to
overcome and invade (Josse et al,,
2017). To top it all off, it can then
release toxing which lyse the host
cell, basically bursting and killing
it from the inside out {Rollin et al.,
1017). The FnBP adhesion is also
the first step in creating a biofilm
which surrounds the bacterial
cells. [see ‘Protective Bubble' info.
box].

4

Waging War 3
So, the 8 aureus bacterium has
latched onto a human cell and
created a protective biofilm - now
whar?

A study by Sinha et al. (1999)
looked into how S. awrens actually
invades host cells, and this is
where the FnBP comes back into
play, as it is integral to the process.

The bacterial cell cannot bind

directly to the receptor on the host
cell, so it uses fibronectn as a

bridge, with one end bound to the
bacterium, and the other bound to
the host cell.

but
there's more to "Golden Staph"” than scientists first thought

Protective Bubble

The formation of biofilms is a
crucial survival technique for S,
awrexs. It 18 a slimy mixwure which
surrounds  the bacterial  cells,
allowing them to withstand the
body’s natural immune response and
even some antibiotic attacks. They
can also form on medical
instruments, which is one of the
major routes of hospital acquired
infections.
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Figure I. 8. ewrcus biofilm formation
on an IV catheter, allowing the
bacteria to infect the bloodstream

Once inside, the bacterial cells can

relax. There are plenty of
nutrients, and it 18 safe from
attack from both the host's

immune system, as well as a range
of antibiotics.

Genetic mutations are the most
commonly  discussed  reason
behind antibiotic resistant
bacteria, but S. awrews' ability to
survive and persist within host
cells may be another reason our
antibiotics are failing.
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formation of the biofilm and its

Day1-580

RECCE

Similarly, in the United States, binding means it
MRSA is still listed at threat level
‘Serious’ by the CDC. Despite

cases also remaining steady, the

disrupts

a,
§ E; v

Despite infections having held at a method of invasion.

steady rate over the last 5 years in

Australia, S. aureus still poses a CDC discusses that developments
in preventing infections is getting - s

slower (CDC,

significant risk, and one that is not

2019). Infections

at the forefront of most people’s

minds. caused by MRSA are preventable, 5 5 —
and greater knowledge of how it

In August 2021, the Australian Infects host cells may help ¢

Commission on Safety and Quality research into new treatment
methods. * ;

Soframycin
(Framycetin)

in Health Care released a report on

Antimicrobial Use and Resistance
within Australia (AURA). It states
that the Community-Associated
Methicillin resistant Staphylococcus

The Study Director noted: "RECCE® 327 (100 ul (19.15
mg/ml), topical, once daily, over three days), and Soframycin
(30 mg, topical, twice daily, Q=12hr, over three days) showed
a significant reduction wound on day four (p<0.05) when
compared to day one, when compared to the vehicle control.

Variation in Tactics Py
)

If S. aureus is so good at evading

aureus (CA-MRSA) is the leading
cause of infections compared to
(HA),

increased

Hospital-Associated and

between 2013-2018 in
prevalence while HA decreased.
This is most commonly affecting
people in areas with less access to
resources, such as remote areas,
and far-north regions of Australia

(AURA, 2021).

CA-MRSA is the principal cause of
soft tissue and skin infections in
children

communities

in Indigenous
(Campbell et
2020). The insufficient access to

al.,

health care only exacerbates the
effects of the initial infection and
can cause life-threatening
complications. Children affected by
invasive CA-MRSA often need to be
transported to receive further care.
The

aureus in these communities shows

aggressive virulence of S.

how hard it can be to control,
demonstrating the need for new
and effective treatments.

With S.
common bacterium, this goes to

aureus being such a

show just how easily and

devastatingly it may affect us all if
we don’t find a new approach.

our current attempts at killing it,
then what can we do to stop this
bacterium from continuing its
reign?

The antibiotic resistance crisis has
come about due to the widespread
misuse and overuse of antibiotics,
as well as a lack of alternative
treatments. In saying that, there
are many studies into new
techniques to fight these resistant

bacteria.

One study investigated how silver
nanoparticles affected the binding
ability of rFnBPA to fibrinogen
(Ponnuvel et al., 2020), one of the
major binding pathways of S.
auveus a host The
interaction of the rFnBPA with the

to cell.

nanoparticle creates a "protein
corona” layer around  the
nanoparticle. Results from the

study showed that this rFnBPA-
silver nanoparticle complex did
not bind with the fibrinogen. This
is because the fibrinogen binding
site on the rFnBPA is inaccessible

to the silver
Even though the
silver nanoparticle does not show

when bound

nanoparticle.

any antibacterial properties, its
the
proteins that initiate the bacteria

ability to target surface

Figure 2. Recce 327 wound reduction
against Methicillin-Resistant S. aureus,
applied topically over 3 days

is being
Biotech
company Recce Pharmaceuticals

A different approach
taken by Australian

who have been trialling a

synthetic, broad-spectrum anti-
infective which has been designed
to combat resistant bacteria.
RECCE® 327 has a universal mode
of action and can be administered
via IV or intranasally to treat
sepsis, or topically to treat wound
infections, both of which can be
caused by S. aureus. Preliminary
studies have shown that R327 is
irreversibly bactericidal against
active and inactive cells (Dilizia et
al., 2021). This drug has shown
potential against infections and

drug resistance but is still in Phase

I/II trials, so the safety and
effectiveness are still under
evaluation.

With the knowledge of how S.
aureus invades host cells, and
exciting new research into treating
infections, the reign of bacteria

may be coming to anend. ».* @
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Awards available!

ASM NSW/ACT Branch are funding one PhD student
and one ECR to attend and give an oral presentation at

AusME

Australian Microbial %
Ecology Conference

The NSW-ACT branch of the Australian Society for Microbiology is supporting an ECR*
and a PhD candidate with registration, accommodation, and airfares to a total of $1200.
Each winner will also have the opportunity to present their work!

All you need to do is give a statement (200 -300 words) explaining how winning the
award and attending the conference will benefit your career, as well as a title and
abstract that is eligible for consideration at the conference. Applications making a
compelling case that attendance is enabled by a successful submission will be
prioritised**.

Finalists will be chosen by the ASM NSW-ACT executive committee. Finalists will be
required to write a brief 1-page report on their project (approx. 600 words) as requested
for publication in the ASM NSW-ACT Branch newsletter ‘Syntrophy’. Submissions due by
31°% of July 2022. Syntrophy reports to be submitted with supervisor’s approval. Email
applications to evan.gibbs@uon.edu.au.

*within 5 years of doctoral award
**applicants must be members of ASM at the time of award consideration

The Australian Society
f°fM|crob|ology ﬁS}D

L‘II |I‘.|"‘l|
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EDUCON - 15t July, 9am - 5 pm

Registration Rates Venue
$130 for ASM members NSW Teachers Federation Conference
$175 for non-ASM members Centre,
Registration includes catered morning and Level 1 (meeting rooms 1&2), 33 Mary Street
afternoon tea and lunch. Surry Hills, NSW 2010
EducSn| EDUCON PROGRAM 9‘9}
9:00-9:15 Welcome Thank you Sponsors A/Prof Thiru Vanniasinkam
‘a, Birggry\)?'/' !' USC Charles Sturt University
915-10:00  ASM David White Excellence in Or Meredith Hughes
teaching awardee (2021) Monash University
Professionalising student work
with authentic assessment
10:00-1:00  The Promise and Practice of the Dr Bryan Dewsbury
inclusive classroom E'°."d° Internationa
niversity USA

: m00-1:30  MORNING TEA ‘
MONASH

7 Lnivarsity
11:30-12:30 - - : Dr Wouter Kalle,
- - Workshop 1 - A microsession model Bt Wouter el
of subject delivery to a diverse cohort 5"\ cia Rosic

. Thiru
Vanniasinkam, CSU

12:30-12:45  Making the most of the situation: Dr Lara Grollo
using COVID as a teaching moment L’;’b”o':‘“g;‘” of

12:4513:00  Delivery of a bespoke parasitology Dr Daniel Clark
subject in an alternative online realm:  The University of
lessons and lasting innovations. Melbourne

13:00-14:00 LUNCH .,,"\/'_'. + ¢| POSTERS

4 ¢ - : H : Facilitated by
14:00-15:00 }Norksho.p 2 - interactive animation ATProf Nick
or teaching Andronicus

- University of
r 9 New England

N
BV Wisoos30  AFTERNOON TEA (:_)

15:30-15:45 How science knowledge is transposed Dr Graga S. Carvalho

to school teaching and learning: e Mian kg
The case of specific emergent cases  grqgq, pzm,gd_ {
like the SARS-CoV-2 and Covid-19
pandemic
Dr Petra Czarniak
15:45-16:00  Simulation-based education in the Curtin University
therapy of serious infections
16:00-7:00  Round table discussion - Sﬁ'ﬁﬁfﬁon
Importance of Microbiologdy teaching  University of Sunshine
for achieving sustainable development Coast.
goals
A/Prof Thiru Vanniasinkam
1700 Conference close Charles Sturt University

Attendees are encouraged to submit an abstract for a poster.
Link to website and registration: https://www.theasmmeeting.org.au/educon
For further information please email Thiru Vanniasinkam: tvanniasinkam@csu.edu.au
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Image of the month*

The image shows the protozoa Tetrahymena pyriformis after feeding on Vibrio cholerae for 4 hours. It is a
composite image from confocal microscopy showing GFP fluorescence (green) of a V. cholerae integron-
integrase GFP-reporter, DAPI stain fluorescence (blue) of the protozoan nucleus and FM4-64FX fluorescence
(red) of lipophylic membranes revealing food vacuoles containing V. cholerae cells. The image shows that the
integron-integrase gene is induced in the food vacuoles of T. pyriformis enhancing integron-integrase
mediated mobile DNA integration into the V. cholerae chromosome by ~400 fold. Photo credit: Dr. Md. Hafizur
Rahman and Dr. Maurizio Labbate.

Full reference of study:
Hafizur, R. Md., Mahbub, R. K., Espinoza-Vergara, G., Ritchie, A., Noorian, P., Hoque, M. Md., Cole, L.,
McDougald, D., Labbate, M. (2022). Protozoal food vacuoles enhance transformation in Vibrio cholerae

through SOS-regulated DNA integration. ISME Journal. https://doi.org/10.1038/s41396-022-01249-0.

Available at https://rdcu.be/cPTpH

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

MONDAY 11TH JULY 2022

3:00PM-4:00PM

AUSTRALIAN NATIONAL
MARITIME MUSEUM, SYDNEY

SUITABLE
FOR ALL
AGES

Marine microbes are tiny single-celled organisms that make up 90%

of all living biomass in the ocean - just one drop of seawater contains
millions of microbes! These microorganisms are essential to the functioning
of the ocean as they form the basis of the marine food web and are a part of
so many different processes. For example, some marine microbes can
perform photosynthesis (just like plants!) and as a result, half of the world’s
oxygen production takes place in the ocean. Marine microbes therefore have
an important impact on our daily life and well-being, no matter where we
live.

Come and listen to a free public lecture on marine microbiology, as part of
The Australian Society for Microbiology (ASM) Annual Meeting, at the
Australian National Maritime Museum. The lecture will be delivered by
Professor Justin Seymour and Associate Professor Diane McDougald and
these top Australian microbiologists from the University of Technology
Sydney, will talk about the importance of marine microbes and how they are

being impacted by changes in our climate. _ _
The Australian Society
“"Microbiology ‘Iﬁ»

bringing Microbiologists together

NO REGISTRATION REQUIRED!



