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From the Editor

by Timothy Newsome

Dear all,

We are off to a flying start in 2018
and you can read all about it in this
current issue of Syntrophy. We
launched the revamped ASM Travel
Awards that support attendance at
our National meeting. Who were the
lucky recipients? Check out our
Chair's report on p4. Where is our
National meeting? Check out p1o for
the flyer and a list of the high-flyer
international speakers on offer. We
have also held our March meeting
(normally a February meeting) and
were enthralled by the guest speaker
and ASM President, Prof Roy Robins-
Browne, and his novel approach to
treating bacterial infections (report

on ps).

If you want to get more out of your
ASM membership then | would
encourage you to look at the awards
we currently have on offer on p6 and
p7. You have only got a few days left
to apply. The committee have put a
lot of work over the past 12 months
in revamping our state branch
awards with the goal of simplifying
applications and ensuring we are

adequately covering all the areas and
levels of our members.

Finally, check out our Focus article
(p3) provided by Sarah Henrikus, who
is redefining high-resolution and has
provided some stunning images.

CORRECTION

Report on CAPSIG (NSW)
Christmas Seminar December
2017.

by Hilary Fong

Please note, the photographs
that featured in the Focus
article are credited to:
Richard Jones Microbiology
Manager of Douglass Hanly
Moir Pathology
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Focus

Single-molecule imaging: observing cellular processes in live bacterial cells.

by Sarah Henrikus

Single-molecule microscopy is a powerful new technique for studying
molecular processes in bacterial cells. Recent advances in camera
technology and the availability of high power laser excitation sources
allow us to construct wide-field microscopes with such high sensitivity
that the dynamics of individual molecules can be observed within live
cells in real time. Most commonly the molecules being observed are
proteins, which are fused to a bright fluorescent protein such as YPet,
which is 2.5 x brighter than eGFP. This is typically accomplished by
modifying the gene encoding a protein of interest so that the protein
is fused to a fluorescent protein when expressed. The fluorescent
protein signal in cells then informs on the spatio-temporal behaviour
of the protein in question. Provided that the modification leaves
regulatory sequences intact, fluorescence levels can be used to
accurately monitor gene expression [1].

Single-molecule microscopy yields information that is not accessible
through traditional microscopy techniques. The most important
difference is that diffusion modes of individual molecules can be
observed directly when imaging at the single-molecule level [2].
Depending on the imaging rate employed and the behaviour of the
target protein, some molecules within cells will be detected as
punctate foci whereas others will be blurred. In other words, the
diffusion behaviour of the protein imparts contrast in the images. This
contrast can yield information on protein activity. For instance, video-
rate movies recorded at 30 frames per second (30 Hz) cannot resolve
a freely diffusing protein in the cytoplasm as it moves too quickly (D =
10 um?/s). Consequently, a freely diffusing protein appears as a blur
not a distinct feature (see Fig. 1A). On the other hand, a molecule will
diffuse more slowly when bound to another molecule or to a larger
structure. For example, a molecule bound to DNA moves slowly in
time and space (D = 105 pm?/s). Thus, when imaging at video rate, this
molecule appears as a distinct, bright feature, a static focus that can
be resolved against a background of up to ~ 100 freely diffusing
molecules (see Figure 1B).

The concept described above is known as detection by localisation and
allows us to observe proteins as they carry out their cellular activities.
Thus far the approach has most often been applied to study DNA
repair proteins and DNA polymerases, which are typically expressed
at relatively low levels (<1000 copies) and produce large diffusional
contrast as they bind to, and dissociate from, sites on the DNA [3].

Single-molecule microscopy allows for measurement of several
parameters that cannot be extracted with other techniques but are
highly important to understand cellular processes. For example,
binding kinetics for individual proteins can be observed by analysing
focus lifetimes[4]. In combination with mutants, binding modes can
be correlated with its specific task in a cellular process. Moreover, by
increasing the image capture rate the position of a single protein can
be tracked to reveal microscopic changes in diffusive behaviour.

Detection by localisation can also be used to determine the
stoichiometry of a protein complex by correlating the intensity of a
focus to the known intensity of a single fluorescent protein. This
additional information leads to a better understanding of how
molecular machines might actually work. For instance, single-
molecule imaging allowed the composition and architecture of the
Escherichia coli replisome complex to be measured in live cells [3].
Historically, the active replisome was believed to contain two
polymerase subunits. The live-cell imaging revealed that the
replisome actually contains three.

Recently, my co-workers and | published on the error-prone
Escherichia coli DNA polymerase IV (pol IV) [5]. Here we used two-
colour co-localisation measurement to test competing models for
translesion DNA synthesis. In the most-cited model, translesion
polymerases, such as pol IV, should mainly act within the replisome
and assist in lesion bypass. Our data demonstrated, however, that
when pol IV binds to DNA, it mainly does so outside of replisomes.
Based on these observations and a previous study on a second
polymerase, pol V, we hypothesise that translesion polymerases
primarily contribute to DNA damage tolerance through post-
replicative gap filling and other pathways, rather than by rescuing
stalled replisomes.

Fluorescent signal of DNA polymerase IV tagged with YPet

A B

induced '\/\)ith ciprofloxacin
120 min upon damage

non-induced
no damage

Figure 1: Blur vs distinct focus: features of the error-prone DNA polymerase IV tagged with
the fluorescent protein YPet. (A) In the absence of DNA damage, error-prone DNA
polymerase IV has no substrate to bind to. The fluorescent signal appears as a blur and not
a distinct focus (B) After damage induction using the antibiotic ciprofloxacin, binding sites
for DNA polymerase IV open. Consequently, this error-prone polymerase binds to DNA
which is observed as distinct focus.

ABOUT THE AUTHOR

Sarah Henrikus is a second year PhD candidate under the
supervision of Dr. Andrew Robinson and Assoc. Prof. Antoine van
Oijen at the School of Chemistry, University of Wollongong. Her
research focuses on understanding how damaged DNA is
repaired, particularly, how DNA damage channels through DNA
repair and damage tolerance pathways in Escherichia coli.
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Report from ASM Student Travel Award 2018
by Mitchell Brown

On Tuesday the 13t of March the branch held our annual ASM Student
Travel Award. 6 finalists were selected to present their work to the
audience and a panel of judges (thanks Nick, Jai and Cynthia). We
were really pleased to have finalists selected from 4 universities this
year, including University of Sydney, University of New South Wales,
Macquarie University and University of Newcastle. The standard of
presentation was excellent — it was great to hear all about the research
projects that our local young scientists are undertaking. And the
winneris........

WINNER! ASM STUDENT TRAVEL AWARD 2018
Kenya Fernandes, University of Sydney
Cryptococcus and the Swiss Army Knife of Virulence

NSW/ACT BRANCH AWARD
Alison Luk, University of Sydney
The carbohydrate dimension of nutrition in gut microbiome modulation

FINALISTS
Alice Zheng Xu, University of New South Wales
Molecular epidemiology of the 2013-2017 pertussis epidemic in Australia

Md. Arifur Rahman, Macquarie University

One Step Forward with Dry Surface Biofilm (DSB): TMT-based
Quantitative Mass

Spectrometry Reveals Proteomic Shifts between Traditional Hydrated
Biofilm and DSB

from Staphylococcus aureus

Georgia Weaver, University of Newcastle

Processing and recovery of DNA replication forks following replication
arrest in living

Escherichia coli cells

Maria Mempin, Macquarie University
Does biofilm infection lead to the development of lymphoma?

Congratulations to our winner, Kenya Fernandes. Kenya will receive
support to attend the ASM national scientific meeting in Brisbane in
July. The Branch will also support Alison Luk to attend the meeting

and awarded her the NSW/ACT branch award.
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Following the seminar Roy joined the committee members of the
NSW/ACT branch for our monthly meeting. This was a great
opportunity for local committee members to ask our President about
both goings-on at the national level, and some of the changes
Report from ASM NSW/ACT Branch March Seminar planned. It was also a welcome opportunity for Roy to get to know our
local committee members face-to-face. Both Roy and the committee
found this a very useful exercise.

Prof Roy Robins-Browne, ASM President
Thursday 15th March

Disarming Bacterial Virulence:
A Contemporary Approach to
Antimicrobial Chemotherapy

by Mitchell Brown

As the first leg of a planned ‘grand tour’ by the ASM executive to all the
various state branches, the NSW/ACT branch hosted our President,
Prof Roy Robins-Browne for a seminar, and branch committee meeting
recently. Roy spoke on ‘disarming bacterial virulence: A contemporary
approach to antimicrobial chemotherapy’. Roy encouraged us to
consider that the traditional approach of targeting bacterial growth in
antimicrobial chemotherapy may not be the most sensible approach,
and instead challenged to consider novel approaches that target

virulence. Roy’s seminar was well received by those in attendance and
we thank him for taking the time from his busy schedule to come and
speak to us.

sysmex We Believe the Possibilities

New Urinalysis Solutions
Designed To Suit Your Workload

3 Technologies — Revolutionary Design
Flow Cytometry = Modular

Chemistry Scalable

Digital Imaging Automation Ready

email: info@sysmex.com.au
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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 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 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 Branch committee,
awards@asmnsw.com.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: Current members of the NSW-ACT branch committee of ASM are not eligible to apply for the
award and there is a career limit of one award per applicant.

Closing Date: COB 31st March (offered annually).
Email applications to:

Australian Society for Microbiology NSW-ACT Branch:
awards@asmnsw.com.au

(include “ASM NSW-ACT Early Career Microbiologist Award [surname]” in the subject line)
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ASM NSW-ACT Branch
Postdoctoral 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 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 Branch committee,
awards@asmnsw.com.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.

Conditions of the Award:

w N

4. 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.

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

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

Note: Current members of the NSW-ACT branch committee of ASM are not eligible to apply for the
award and there is a career limit of one award per applicant.

Closing Date: COB 31°t March (offered annually).
Email applications to:

Australian Society for Microbiology NSW-ACT Branch:
awards@asmnsw.com.au

(include “ASM NSW-ACT Postdoctoral Award [surname]” in the subject line)
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CAPSIG NSW
capsig
b COSMETICS AND PHARMACEUTICAL SPECIAL INTEREST GROUP)

ABN 20 932 313 797

Stability, Labelling and Requlatory Reqguirements

Regulatory requirements have for a long time assisted in the identification and classification of potential risks dependant
on the level it poses to the public, patients and consumers. These classes have helped to develop what recall actions need
to be taken. Depending on the severity and impact of the risk, recall actions will vary. A recall action can occur because of
simple issues, such as labelling or packaging errors, or for more serious complications such as an increase in unexpected

side effects of a product

where verification via testing has detected non-compliances.

This seminar will provide an insight into the challenges of initial formulations of goods. We will then look into the
regulatory aspects and compliance requirements with the manufacturing, labelling and exportation of goods. Finally, we
will cover off the importance of testing and method selection to ensure risks are identified prior to the costly action of a

recall.

Date:
Venue:

5:00 pm —5.30 pm
5:30 pm —5:40 pm
5:50 pm —6.20 pm

Wednesday 11" April 2018
Heritage Room, Canterbury Hurlstone Park RSL
20-26 Canterbury Rd, Hurlstone Park. NSW 2193

PROGRAMME
Registration
Introduction: Georgina A Hart - CAPSIG Committee Member
Mr John Staton — Managing Director. Eurofins | Dermatest Pty Ltd
" Microbiology of Personal Care Products"

Kerry Turner — Senior Consultant. SeerPharma Consulting

“Regulatory Aspects of Complementary Medicine, GMP Compliance Requirements in
Manufacturing, Labelling and Export”

Dr Shrikant Dhumal - Director. ChemChrom Pty Ltd

7:20 pm —7:30 pm
Cost:

RSVP:

Bookings & Enquiries:

“Testing Methodology, Reliability and Stability Tests”

Question Time followed by Dinner

$75.00 per person. Cheques payable to CAPSIG - NSW. (CAPSIG is a non-profit group with annual
turn-over less than the statutory limit and hence GST is not applicable)

Friday 6" April 2018

Ms. Melissa J BOURKE on 0416 036 443
E-mail: melissa.bourke@biomerieux.com
Cheques and booking details to be sent to:
Ms.Melissa J BOURKE,

PO Box 432, Alexandria NSW 1435
E-mail: melissa.bourke@biomerieux.com

This seminar is proudly sponsored by:

BIOMERIEUX {? EUI'OflnS

’ dms
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BOOKING FORM

Names(s): Company: Address: Email: Phone:

TERMS AND CONDITIONS

1. Prior booking and payment in full are essential for seminar attendance
Payment must be made by the RSVP date of the seminar.

3. Payment must be in cheque or direct deposit (make sure you include your company/ name in the
transaction).

4. All cheques must be made payable to CAPSIG NSW.

5. Direct deposit details listed below.

6. Cancellations must be made by the RSVP date, otherwise full cost of the seminar must be paid.

7. CAPSIG NSW is a non-profit group with an annual turn-over less than the statutory limit and hence GST is

not applicable or charged. It is a Special Interest Group of the Australian Society for Microbiology Inc.

8. If you require an invoice please email Melissa at melissa.bourke@biomerieux.com

BANKING DETAILS

Account Name: CAPSIG NSW
Account No. 043238414
BSB: 112-879

Bank: St George
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AQsMm 1-4 July

Brisbane Convention

QUEENSLAND BF S & Exhibition Centre

www.theasm.org.au

The Australian Society
~Microbiology ﬂsb)

bringing Microbiologists together

Save The Date!

Mark your calendars and join us on 1st - 4th July 2018 at the
Brisbane Convention & Exhibition Center for ASM 2018!

The conference will explore exciting topics in human and animal health, bacterial pathogenesis, virology,
environmental microbiology and molecular microbiology. The meeting includes international speakers in addition
to numerous prestigious award speakers. The program also includes fantastic opportunities for early career and

mid-career scientists to attend and win prizes for the presentation of their work.

Visit our website!

www.asmmeeting.theasm.org.au

Key Speakers:

1 W
Prof Karl Kuchler
Medical University Vienna
Plenary Speaker

Prof Dennis Burton,
The Scripps Research Institute
Bazeley Orator

Prof Mike Jennings i
Griffith University
Plenary Speaker

Prof Fitnat Yildiz
University of California, Santa Cruz
Plenary Speaker

A/Prof Victor Torres
New York University School of Medicine
Plenary Speaker

Prof Paul Young
University of Queensland
Rubbo Orator
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The Australian Society.
“"Microbiology 5

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.1300 655 841
E. admin@theasm.com.au

Syntrophy is distributed via email to ASM Members located in NSW-ACT using details included on the
National ASM ASM National Office database. Not yet a member? Join today: www.theasm.org.au/membership

www.theasm.org.au

Submissions and enquiries can be directed to the Syntrophy Coordinator, Susan Badman at
syntrophy@asmnsw.com.au

ASM NSW-ACT Branch
WWW.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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