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From the Editor

by Tim Newsome

In this issue, you will find
announcements for upcoming meetings,
PhD scholarships, training courses,
reports on recent ASM events and a
Focus article from one our ASM-BD
finalists, Megan Cherry, regarding her
research on how bacteria respond to
antibiotic-induced damage to DNA.
Basically, all the good stuff!

The NSW-ACT state branch are
responsible for organising diverse
activities throughout the year and you
will, hopefully, be familiar with events
such as the February meeting, VSP
seminars, Special Interest Group
gatherings and other social events. We
have prioritised two initiatives over
recent years: to reach out more
effectively to our regional members; and
develop annual state-level events that
serve our student and ECR members.

The first step in reaching out more
broadly across NSW and the ACT was to
recruit more broadly to the NSW-ACT
branch committee. Our refreshed
committee following the recent AGM
draws on members from as far afield as
Canberra, Wollongong and Wagga
Wagga. Martina Sanderson-Smith and
Andrew Robinson organised the
inaugural ‘Bugs by the Beach’ in 2017, a

big success that we are very much
hoping to build upon. At National level,
ASM is supporting technology that
allows us to live-stream seminars,
another avenue for engaging
microbiologists outside of the central
Sydney region. This is something we
plan on trialling for upcoming events.

We are fully cognizant that not all ASM
members are able to attend the annual
national meeting of ASM and that certain
areas of microbiology benefit from more
focused events. While some of this gap is
filled by Special Interest Groups, and we
have a number of active SIGs in NSW, we
firmly believe that state events can be
fertile  grounds  for  connecting
microbiologists and fostering
collaborations. Prof Ruth Hall and Dr
Chris Harmer have done stellar work
establishing the Sydney Micro Meeting,
which is now an annual fixture on the
calendar. We are now expanding this
model and will hold a *One Day NSW-ACT
ASM Clinical Meeting’ this November
(see page #7 for details). We hope this
meeting  will appeal to clinical
microbiologists in NSW and the ACT and
| strongly encourage you to attend and
spread the word.
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MEETING - "‘
Registration is now open for the Australian I Sys m ex
Respiratory Virology Meeting, to be held at the
Peter Doherty Institute for Infection and
Immunity in Melbourne on 2™ November 2017.
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Focus

Understanding Bacterial Responses to Antibiotic Damage.

by Megan Cherry — University of Wollongong

In recent years bacterial resistance to antibiotic drugs has emerged as
aglobal health crisis [1]. To date, bacteria have collectively developed
resistance to every drug used in the clinical setting [2]. Bacteria are
developing and disseminating resistance strategies faster than our
current ability to develop and test new drugs. If we are to effectively
combat this impending epidemic, it is important that we not only
development new antibiotic agents, but that we also better
understand how bacteria respond to the damage inflicted by them.

Many of the antibiotics currently used in the clinic work by causing
damage to DNA inside bacterial cells; however, bacteria have
developed sophisticated mechanisms for dealing with this damage.
Surprisingly little is known regarding the DNA repair and damage
tolerance pathways explored by bacteria treated with various
antibiotics, much less than is known about the response of tumour
cellsto chemotherapeutic agents. Detailed mechanistic knowledge of
how cells respond to antibiotics, including which pathways are
activated upon treatment, isimportant as not all pathways are created
equally. Some are more mutagenic than others, and this mutagenic
character has a direct impact (both positively and negatively) on the
development of antibiotic resistance.

Traditional bulk assays are useful at extracting overall growth
behaviour; however, these techniques are not sensitive to more subtle
changes. In order to see which damage tolerance and repair pathways
bacteria use in response to antibiotic damage, we can use single-
molecule techniques to image proteins within these different
pathways as they operate in live cells. For example, in the Single-
Molecule Biophysics Group at UOW, we are using single-molecule
fluorescence microscopy to study an error-prone damage tolerance
pathway called translesion DNA synthesis (TLS). Unlike the
housekeeping polymerases responsible for the bulk of chromosomal
copying, TLS polymerases do not stall at DNA lesions. Rather, these
polymerases build a bridge over the damage such that replication and
other cellular processes may continue. The trade-off is that these
polymerases are much slower and operate with lower fidelity than
their housekeeping counterparts [3]. Using E. coli expressing
fluorescently-labelled copies of these polymerases, we have observed
that all three TLS polymerases are activated by the antibiotic
ciprofloxacin. Upon treatment with ciprofloxacin and the subsequent
induction of the SOS response, production of these specialized
polymerases is upregulated [4]. As the various polymerases are
allowed access to the DNA, we observe the formation of foci which
correspond to polymerases carrying out TLS (Fig. 1).

What are the consequences of various error-prone repair and damage
tolerance pathways on the eventual fate of cells? Do error-prone
pathways, such as TLS, fuel rapid adaptation? To what extent does
DNA repair contribute to the observed minimum inhibitory
concentrations (MICs)? Insight into these sorts of questions can be
gained through the complementation of single-molecule and genetic
experiments with experimental evolution techniques.

We are currently developing a microfluidic-based experimental
evolution platform which will allow us to rapidly develop low-level
antibiotic resistance in E. coli. These specially designed microfluidic
flow cells, so-called resistance machines, allow us to watch as cells
adapt to a changing, continuous antibiotic gradient. By competing
cells that have access to all pathways against those deficient in some
way, we can determine not only which strains lose, but also how they
lost. Knowing this “how” will help us to formulate a more complete
picture of the effect drugs, like ciprofloxacin, have on bacteria. In
combination with next-generation sequencing, we hope that the
information gained from these studies will help to elucidate potential
new drug targets for future development.

ABOUT THE AUTHOR

Megan is a postgraduate researcher working under the
supervision of Prof. Antoine van Oijen and Dr. Andrew Robinson
in the Single-Molecule Biophysics group based at UOW. Her
research focuses on the role of translesion DNA synthesis in the
development of antibiotic resistance in E. coli.
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Fig. 1: Activity of fluorescently-labelled polymerases can be inferred based
on the diffusion pattern of the fluorescence over time. Polymerase molecules
that are not engaged in DNA synthesis diffuse rapidly throughout the
cytoplasm, producing a faint bur when imaged on the tens of milliseconds
timescale. Conversely, molecules that are bound to DNA and actively engaged
in DNA synthesis diffuse more slowly and thus produce a well-defined focus.
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Visiting Speaker Program, University of Sydney
by Mitchell Brown

The NSW ASM Branch held a visiting speaker event at the University
of Sydney on the 19th of September. Dr Mathieu Pernice was our guest
speaker. Mathieu's research interests concern symbiotic interactions
among marine invertebrates in both an evolutionary and physiological
context. He lists his 3 main areas of interest for current research
projects as: Cnidaria-dinoflagellate symbiosis, Sub lethal markers of
stress in coral reefs and seagrasses and Gut microbiota in insect
model systems.

Mathieu gave a talk entitled “Tracking microbial metabolic activities
at single-cell level using elemental imaging”. The talk was a really
insightful look at the important work that Mathieu and his colleagues
are involved in. We also enjoyed the chance to have a beer with
Mathieu and discuss all things microbiological at the nearby Forest
Lodge Hotel afterwards. A big thankyou to Mathieu on behalf of the
branch and those in attendance, he has done a grand tour and spoken
to most of the state branches as part of our national visiting speakers
program. It is very much appreciated that he could take the time to
share his science with our members.
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Clinical Microbiology Presentation
Charles Sturt University, Wagga Wagga

by Thiru Vanniasinkam

Dr Michael Findlay from the Clinical Microbiology laboratory, Royal
North Show Hospital, gave a presentation entitled ‘Hot Cases in
Microbiology’ at Charles Sturt University, Wagga Wagga on 12t
September 2017 (sponsored by the NSW-ACT branch). At the start of
the presentation Dr Findlay gave an overview of the field of clinical
microbiology to inform students of career opportunities in this field,
which the students found very useful. The presentation which was also
made available online was attended by around 35 staff and students
from both the university and some regional pathology laboratories.
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PhD Scholarships Available in Food Safety

Two full-time scholarships are available as part of an
ARC Industrial Transformation Training Centre in fresh
food safety at the University of Sydney.

Project titles:

1. Development of rapid diagnostic tests and
identification of indicator organisms for
foodborne pathogens

2. Stress, synergy and antagonism: Understanding
how fungicides and sanitisers interact to control
postharvest contamination by moulds

Students on these scholarships will:

e Study in an exciting area of identified strategic
need throughout the Australasian region, with
excellent employment prospects at the end of
their study

e Have the opportunity to spend time working
directly with industry partners working in food
research, production and safety

e Join a dynamic and highly supportive group of g
PhD students, 3 post-doctoral fellows, 7
research academics and lab technicians working
on related projects in food safety, with excellent
research facilities and ample research funding
support

o Receive a PhD from one of Australia’s most
prestigious universities

e Receive a tax-free stipend of $31,298 pa tax free
for up to 3.5 years (this is ~$5,000 pa more than
a standard Australian Postdoctoral award)

e Have opportunities to teach undergraduate
laboratories as a demonstrator (currently paid at
$48.43 per hour)

Australian or New Zealand citizens or permanent
residents with an H1 or H2.1 are eligible to apply.

For more information please contact:

Professor Dee Carter (dee.carter@sydney.edu.auy;
phone +612 9351 5383) in Microbiology or at the
University of Sydney

Professor Robyn McConchie
(robyn.mcconchie@sydney.edu.au; +61 2 8627 1045) in
Plant Science at the University of Sydney
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Australian Respiratory Virology Meeting

Visit our web page to register:
http://influenzacentre.org/news respiratoryvirology.htm

' The Australian Respiratory Virology Meeting will be held over two days focusing on
the latest research in all aspects of respiratory virology and aims to present talks from
leading experts, as well as early career researchers and post-graduate students.

Date: Thursday, 2 November, 3:40-5:35pm (joint session with the 12th
Australian Influenza Symposium), and Friday, 3 November 2017

Venue:

The Peter Doherty Institute for Infection and Immunity
792 Elizabeth St

Melbourne, VIC 3000

Cost: FREE — registration is essential (optional dinner on Thursday, 2
November, S60pp).

Reena Ghildyal: Reena.Ghildyal@canberra.edu.au
Kirsten Spann: Kirsten.Spann@qut.edu.au

Doherty

Institute

For further information please email:
Patrick Reading: preading@unimelb.edu.au
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HOT TOPICS
One Day NSW-ACT ASM Case studies

Clinical Meeting y

Current methods
|

215t November 2017 Public health

MICROBIOLOGY ALL DAY
EVENT EVENT DETAILS

y 3 ; . i VENUE: NSW Health Pathology
What’s going on in the microscopic Level 13 Sentral Building

world? To answer this, the program Al g
. . . Chatswood, NSW, 2067
consists of a variety of topics relevant to
clinical microbiology. Speakers from TIME: 9:00am- 3:00pm
clinical, laboratory, veterinary and COST: ASM members: $35

industry. , Non-members: $50

Includes meals and refreshments

To RSVP or if you have any questions please contact:
Mitchell Brown (Mitchell. Brown@health.nsw.gov.au)
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MICROMON DEPARTMENT OF
MICROBIOLOGY MONASH
UNIVERSITY MELBOURNE

MOLECULAR BIOLOGY TECHNIQUES

An introductory course in recombinant DNA technology
Sunday 3 - Friday 8, December 2017

Micromon, in the School of Biomedical Sciences, is now seeking enquiries and applications for its next Molecular Biology
short course which will provide comprehensive training in the essential skills of recombinant DNA technology. Highly
regarded throughout the scientific community and by former participants, this outstanding and established course has
attracted applicants from diverse backgrounds in private, government, scientific, clinical, educational and commercial
organisations. Itis an extremely intensive and demanding week- long course, designed to teach the fundamental skills
of Molecular Biology to professionals from all scientific disciplines, who have had minimal previous experience. It is
also an ideal workshop for those who would like to consolidate their current, basic-intermediate, skill level. Entry
requirements include a tertiary level qualification in science, medicine or a related discipline. We will also accept
applicants with extensive, practical laboratory experience.

The course consists of eleven hours of theory provided by a group of experienced lecturers who are all active
researchers, experts in their relevant fields and are widely published. Full descriptions of their research work and
publications can be found at med.monash.edu.au/microbiology/research

The practical training involves more than 30 hours of experimental laboratory work and tutorials. This is provided
by graduate instructors who routinely use the applications and procedures in an active research environment. The
key feature of the workshop is our tutor to participant ratio which is one to four, for all workshop sessions and
tutorials. A comprehensive manual with all lecture slides, protocols, procedures and references is provided,
together with a disk containing all lecture presentations.

The course fee is $1,950 (GST-exclusive) and as part of the package we provide morning and afternoon teas,
delicious gourmet lunches, and refreshments at the end of each day. Currently enrolled PhD students
receive a 20 per cent discount. Also included in the package is the course dinner on the Thursday evening
that includes awards and presentations. There is a range of demonstration equipment for use plus the
relevant product information supplied by our commercial, scientific sponsors. A course attendance
certificate will be awarded on completion. This package offers an excellent value for money opportunity for
interested participants. Information on reasonably priced, university-based or private commercial
accommodation can be provided on request.

Technical & Registration information:

Mr Mark Cauchi Tel. 61 3 9905 4830
mark.cauchi@monash.edu micromon.monash.org
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National ASM

www.theasm.org.au

ASM NSW-ACT Branch
WWW.asmnsw.com.au
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bringing Microbiologists together

ASM CONTACT DETAILS

ASM NSW-ACT State Branch
E. branch@asmnsw.com.au

ASM NSW-ACT Branch Chair

Mitchell Brown

T.+612 9845 6255

E. mitchell.brown@swahs.health.nsw.gov.au

ASM NSW-ACT Branch Secretary
Tim Newsome

T.+612 93512907

E. tim.newsome@sydney.edu.au

ASM NSW-ACT Branch Treasurer
Jim Manos

T.+6129351 8942

E. jim.manos@sydney.edu.au

ASM National Office
PO Box 375

South Melbourne VIC 3205
AUSTRALIA

T. 1300 656 423
F. 1300655 841
E. admin@theasm.com.au

Syntrophy is distributed via email to ASM Members located in NSW-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, Susan Badman at
syntrophy@asmnsw.com.au

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 Syntrophy Coordinator with
your details for inclusion.

Organisations interested in becoming a sponsor of ASM NSW-ACT Branch should contact the
Sponsorship Coordinator, Bobby Dimitrijovski to obtain a copy of the current sponsorship prospectus:
sponsorship@asmnsw.com.au.
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