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Focus

Discovery and characterisation of a novel family of efflux pumps.

by Karl A. Hassan

Bacterial drug resistance has emerged as one of the major challenges
facing human health in hospitals worldwide. A key method of drug
resistance for bacteria is to actively transport antimicrobial
compounds out of their cells. This process is typically mediated by
bacterial multidrug efflux transporters, which sit in the cellmembrane
and act as pumps for these compounds. Bacterial multidrug efflux
pumps can be highly promiscuous and recognise an astounding array
of antibiotics and biocides. Consequently, the increased expression of
just one of these efflux pumps in a bacterial strain in response to
antimicrobial selective pressures can provide resistance to a swathe of
antimicrobials. For this reason, efflux pumps are very attractive
targets in efforts to overcome increasing levels of drug resistance in
bacterial pathogens.

Five distinct families of transport proteins that include multidrug
efflux pumps have been extensively described in the literature and
subjected to detailed biochemical and structural analyses (ABC, MFS,
MATE, SMR and RND; Fig 1) [1]. Using functional genomics to study
antimicrobial resistance our team identified a sixth family of bacterial
multidrug efflux pumps. The prototypical member of this family,
which we called Acel (Acinetobacter chlorhexidine efflux protein 1), is
encoded by the hospital-associated pathogen Acinetobacter
baumannii, and can promote resistance to the widely used biocide
chlorhexidine [2, 3]. We have shown that the Acel protein can directly
bind to chlorhexidine and mediate its efflux via an energy dependent
mechanism [2]. However, after screening hundreds of additional
antimicrobials, we did not observe resistance to any other
antimicrobial compounds, suggesting that Acel is a chlorhexidine
specific exporter.

Genes encoding homologs of the Acel efflux protein are carried by a
range of bacterial species, but are particularly common in
proteobacterial lineages. We have isolated genes encoding more than
4o diverse Acel homologs, typically using synthetic gene cloning
approaches, to examine their potential resistance functions. Around
half of the homologs conferred resistance to chlorhexidine at a level
similar to Acel. More importantly, many homologs also conferred
resistance other antimicrobials, including benzalkonium, dequalinium
and acriflavine. By using the Biolog Phenotype Microarray system, we
have shown that homologs from Vibrio parahaemolyticus and
Burkholderia cenocepacia can confer resistance to close to ten
different antimicrobials [4]. Since some of these compounds are
fluorescent dyes (e.g. acriflavine), we were able to apply fluorescent
transport experiments to confirm transport as the functional
resistance mechanism [4]. These experiments demonstrated that
proteins homologous to Acel were part of a new family of multidrug
efflux pumps, which we called the Proteobacterial Antimicrobial
Compound Efflux (PACE) family (Fig 1).

PACE family proteins are conserved in the core genomes of organisms
separated by hundreds of millions of years of evolution [5]. In contrast,
the majority of their identified substrates are synthetic biocides that
have only been present in the environment for around one hundred
years. Therefore, it is very unlikely that these compounds are the
native substrates of these proteins. In current research, we are
exploring the likely physiological functions of the PACE family, as well
as their structures, transport mechanism(s) and regulation.

ABOUT THE AUTHOR

Karl is a recently appointed Senior Lecturer at the University of
Newcastle. Karl's lab has interests in bacterial antimicrobial
resistance, small molecule transport and regulation. Karl has
current PhD scholarships available for talented students to
participate in projects in these areas.
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Figure 1. Schematic representation of the efflux reactions mediated by
multidrug efflux pumps from the ATP-Binding Cassette (ABC) Superfamily,
the Major Facilitator Superfamily (MFS), the Multidrug and Toxic Compound
Extrusion (MATE) Family, the Small Multidrug Resistance (SMR) Family, the
Resistance/Nodulation/Division (RND) Superfamily, and the newly
characterised Proteobacterial Antimicrobial Compound Efflux (PACE) Family.
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Job Title
Faculty / School / Unit

Job Summary

Detailed Description

ZUTS

UNIVERSITY OF TECHNOLOGY SYDNEY

Lecturer in Medical Technologies and Devices

Faculty of Science/School of Life Sciences

This is a fantastic opportunity for an early career academic specialising in bio-physics and biology of medical
devices to make a difference in future medical treatments. Joining a vibrant and supportive school within the
Faculty of Science, this balanced role (teaching, research and engagement) will provide you with the scope to
hone your pedagogical and research skills and afford you the opportunity to work alongside and be mentored
by, world-class life sciences scholars. We are really looking forward to helping you develop your career with
us.

UTS has a strong commitment to diversity and inclusion, including a focus on increasing gender equity in STEMM
through our participation in the Science in Australia Gender Equity (SAGE) pilot of the Athena SWAN program
and initiatives such as our Research Equity Initiative and we strongly encourage and welcome applications from
female academics for this role.

The School of Life Sciences at UTS brings together a vibrant research and teaching culture with a diversity of
interests in various areas and aims to play a key role in realising the University’s vision to become a world
leading university of technology. Our goals are to achieve this vision through building strong industry and
academic collaborations, growing outstanding research and developing graduates who are sought-after to shape
the future. The Faculty of Science at UTS has over 3,800 students and over 450 academic, technical and
professional staff members to support its activities.

We are seeking to deepen our current strength in medical science through appointing an expert with a focus on
translational outcomes. As the successful candidate you will have a strong research background in the bio-
physics and biology of medical devices, with a focus on future applications of these new devices
in human disease. You will have demonstrated capacity for research and teaching in the areas of medical
devices and technologies, using cutting edge innovations at both undergraduate and postgraduate levels.

Spanning a range of disease areas, with a focus on chronic disease, our researchers use innovative technologies
and pioneering science to address key challenges in prevalent clinical conditions that have a global impact.
Academics in the Medical Science discipline have strong records of research achievement in respiratory and
other chronic diseases, pharmacology, neuroscience and the discovery of novel treatments and health
technologies.

Academics in this group integrate their research expertise in the design and delivery of coursework subjects
across the Medical Science and Advanced Science Pre-Medicine undergraduate programs. Their teaching is
research-led and student focused, providing a dynamic and practice-oriented experience for their students,
along with exposure to external and industry partners.

As a member of the Medical Sciences discipline, you will have the opportunity to play a key role in developing
the vision for the expansion of the discipline in both teaching and research. In return, you will get to work
in state-of-the art teaching, learning and research facilities with a collaborative cohort of academics. You will
receive solid support from the institution for both teaching and research development. You will also have
opportunities to conduct research with reputed scholars from across the University through interdisciplinary
research centres at UTS.

It is a great time to join the School of Life Sciences and we very much look forward to receiving your application.



https://recruitment.uts.edu.au/OA_HTML/OA.jsp?OAFunc=IRC_VIS_VAC_DISPLAY&p_svid=101052&p_spid=3015685
https://www.uts.edu.au/about/equity-and-diversity/gender-equity/uts-research-equity-initiative
https://www.uts.edu.au/about/faculty-science/school-life-sciences/about-us
https://www.uts.edu.au/about/faculty-science/who-we-are/science-uts
https://www.uts.edu.au/about/faculty-science/what-we-do/our-facilities

SYNTROPHY VOLUME 18 | Issue 2017:10 6

Job Title
Faculty / School / Unit

Job Summary

Detailed Description

ZUTS

UNIVERSITY OF TECHNOLOGY SYDNEY

Lecturer in Biotechnology

Faculty of Science, School of Life Sciences

This is a fantastic opportunity for an early career academic specialising in cell biology, biochemistry, cytometry
or advanced microscopic technologies to join a vibrant and supportive school within the Faculty of Science. This
balanced role (teaching, research and engagement) will provide you with the scope to hone your pedagogical
and research skills and afford you the opportunity to work alongside and be mentored by, world-class life
sciences scholars. We are really looking forward to helping you develop your career with us.

UTS has a strong commitment to diversity and inclusion, including a focus on increasing gender equity in STEMM
through our participation in the Science in Australia Gender Equity (SAGE) pilot of the Athena SWAN program
and initiatives such as our Research Equity Initiative and we strongly encourage and welcome applications from
female academics for this role.

The School of Life Sciences at UTS brings together a vibrant research and teaching culture with a diversity of
interests in various areas and aims to play a key role in realising the University’s vision to become a world
leading university of technology. Our goals are to achieve this vision through building strong industry and
academic collaborations, growing outstanding research and developing graduates who are sought-after to shape
the future. The Faculty of Science at UTS has over 3,800 students and over 450 academic, technical and
professional staff members to support its activities.

We are seeking to build on and deepen our current strengths in biotechnology and as such, you will have
demonstrated expertise in cell biology, biochemistry, cytometry or advanced microscopic technologies. You will
teach into a variety of biology and biotechnology relevant topics, potentially including immunology, cell biology,
medical biotechnology, medical bionanotechnology or cytometry.

Our academics in Biology and Biotechnology are driven in their quest for discovery across full range of biological
organization, from molecules to cells to ecosystems. Utilisation of new, cutting-edge technologies in the study
of living systems is a central theme across the group, who have expertise in advanced microscopic imaging,
genomics, proteomics and metabolomics, protein-membrane biophysical characterisation, molecular dynamics
simulation, cytokine profiling and flow cytometric analysis.

In return, you will get to work in state-of-the art teaching, learning and research facilities with a collaborative
cohort of academics. You will receive solid support from the institution for both teaching and research
development. You will also have opportunities to conduct research with reputed scholars from across the
University through interdisciplinary research centres at UTS.

It is a great time to join the School of Life Sciences and we very much look forward to receiving your application.



https://recruitment.uts.edu.au/OA_HTML/OA.jsp?OAFunc=IRC_VIS_VAC_DISPLAY&p_svid=101069&p_spid=3025659
https://www.uts.edu.au/about/equity-and-diversity/gender-equity/uts-research-equity-initiative
https://www.uts.edu.au/about/faculty-science/school-life-sciences/about-us
https://www.uts.edu.au/about/faculty-science/who-we-are/science-uts
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Job Title
Faculty / School / Unit

Job Summary

Detailed Description

ZUTS

UNIVERSITY OF TECHNOLOGY SYDNEY

Lecturer in Pharmacology

Faculty of Science, School of Life Sciences

This is a fantastic opportunity for an early career academic specialising in pharmacology to join a vibrant and
supportive school within the Faculty of Science. This balanced role (teaching, research and engagement) will
provide you with the scope to hone your pedagogical and research skills and afford you the opportunity to
work alongside and be mentored by, world-class life sciences scholars. We are really looking forward to
helping you develop your career with us.

UTS has a strong commitment to diversity and inclusion, including a focus on increasing gender equity in STEMM
through our participation in the Science in Australia Gender Equity (SAGE) pilot of the Athena SWAN program
and initiatives such as our Research Equity Initiative and we strongly encourage and welcome applications from
female academics for this role.

The School of Life Sciences at UTS brings together a vibrant research and teaching culture with a diversity of
interests in various areas and aims to play a key role in realising the University’s vision to become a world
leading university of technology. Our goals are to achieve this vision through building strong industry and
academic collaborations, growing outstanding research and developing graduates who are sought-after to shape
the future. The Faculty of Science at UTS has over 3,800 students and over 450 academic, technical and
professional staff members to support its activities.

We are looking to deepen our current strength in pharmacology through appointing an expert with a focus on
translational outcomes. As such, you will have a strong research background in pharmacology that aligns well
with the existing research strengths in the UTS Medical Science discipline, including chronic disease in
humans (preferably respiratory, neurological or auto-immune conditions). You will also teach into the
areas of pharmacology or physiology within the medical science discipline.

In return you will get to work in state-of-the art teaching, learning and research facilities with a collaborative
cohort of academics. You will receive solid support from the institution for both teaching and research
development. You will also have opportunities to conduct research with reputed scholars from across the
University through interdisciplinary research centres at UTS.

It is a great time to join the School of Life Sciences and we very much look forward to receiving your application.



https://recruitment.uts.edu.au/OA_HTML/OA.jsp?OAFunc=IRC_VIS_VAC_DISPLAY&p_svid=101070&p_spid=3025660
https://www.uts.edu.au/about/equity-and-diversity/gender-equity/uts-research-equity-initiative
https://www.uts.edu.au/about/faculty-science/school-life-sciences/about-us
https://www.uts.edu.au/about/faculty-science/who-we-are/science-uts
https://www.uts.edu.au/about/faculty-science/what-we-do/our-facilities
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The Australian Society
“"Microbiology fﬁb

bringing Microbiologists together

Call for logo design for Sydney Micro and Clinical Microbiology ASM NSW-ACT
annual meetings

As the tagline says under the logo for the Australian Society for Microbiology, a
major role for the NSW-ACT branch is organising events that bring together
microbiologists in our area.

We have been running Sydney Micro since 2015, a 1-day meeting providing a
forum for Early Career researchers and PhD students from local Universities to
mingle and present their work. Dr Chris Harmer is already hard at work on the 2018
iteration. On the back of the success of this meeting, we supported the inaugural
Clinical Microbiology Special Interest Group Meeting. This new meeting caters
to a more clinical audience and had the support of major local hospitals. We are
keen to see these meetings continue and believe this is a fruitful area where we can
offer real value to our ASM members. We would also be interested in expanding
these meetings should the interest arise.

We are seeking interest from our members to design a
logo from these ASM NSW-ACT events and we are
offering a cash prize of $200 to the successful applicant.

Applicants must be ASM members and are able to submit a maximum of three
designs to branch@asmnsw.com.au by March 1, 2018.

The successful design might reflect microbiology, the NSW-ACT region and/or the
coming together of microbiologists. The design will be simple yet striking, use few
colours and scale well for use on different media. Submissions should show the
design in combination with the meeting names.

We reserve the right not to award the prize should no suitable applications be
submitted.


mailto:branch@asmnsw.com.au
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CHRISTMAS
PARTY

by Timothy Newsome

Thanks to all who attended our branch Christmas party on November 30. There
was a good turnout of just under 40 ASM members who came along to the
Wayward Brewery in Camperdown. We got the chance to taste the fine, local
concoctions that made our Xmas event last year such a success. Some of us were
more wary this year after previously running afoul of beers with over 10 alc/vol. The
tasty snacks from food truck also helped to ease the pain. Thanks to Tom for
organising this event. It seems that everyone was too busy chatting and enjoying
themselves to take any photos, so here is a photo of what it looked like before we

arrived.

A
F.
-
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Sydney Micro, 2018

Join us for the 4th annual Sydney Micro Meeting, a one-
day meeting featuring the work of Microbiology Early
Career Researchers and PhD students from our local
Universities

When: Thursday February 1st, 2018 (9:30 am. - 5 p.m.)

Where: Lecture Theatre 250, Wilkinson Building,
Darlington Campus, The University of Sydney

Invited Speakers
* Dr Diane McDougald (UTS)
* Dr Slade Jensen (WSU)
* Speaker TBC

Registration: Free for ASM members, $30 for non-members
Morning/afternoon tea and lunch provided

All welcome!

For catering purposes please RSVP to
christopher.harmer@sydney.edu.au by Wednesday 24t of
January, 2018

Proudly supported by the NSW-ACT Branch of the Australian Society for
Microbiology

The Australian Society
“"Microbiology ‘Iﬁ’?

bringing Microbiologists together
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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 Centre 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.
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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
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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