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From the editor 
By Jim Manos 

Dear ASM branch members, 

Welcome to a bumper edition of Syntrophy! We have news on two 
upcoming ZOOM Seminars: a lunchtime double header on antibiotic 
resistance by Profs Peter Lewis (UON) and Antoine van Oijen (UOW) 
on Thursday 29 October and a joint ASM/JAMS talk by the award 
winning journalist Nick Evershed on data visualization and COVID-19 
on November 2nd (5.30 pm).  

Additionally, MiM2020 is coming up fast (October 31st) with two great 
talks on ZOOM; Prof Paul Young (UQ) on “Rapid vaccine development 
in the age of COVID” and A/Prof Makrina Totsika (QUT) on “Bacterial 
Virulence” and the associated MiM2020 Image competition! Get your 
great images submitted to win! 

We also have a great student article on Proteus mirabilis biofilm 
formation by PhD Student Arthika Manoharan from USYD, and an 
application form for the NSW/ACT branch Summer Student research 
Awards, open to all currently enrolled Honours and Master students. 
We are offering four awards this time round, so please apply by the 
November 30th deadline to be considered! 

Please stay safe and keep active in the branch! 

Jim 
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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 Syntrophy Coordinator with your details 
for inclusion. 
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Focus Article 
Urease: the undeciphered member in the Proteus mirabilis 
armoury used to form recalcitrant biofilms in CA-UTIs 
Arthika Manoharan1 

1. Department of Infectious Diseases and Immunology, Central Clinical School, Charles Perkins Centre, University of Sydney, 
John Hopkins Drive, Camperdown, NSW 2006, Australia. 

The Gram-negative pathogen Proteus mirabilis, one of the most common causes of catheter-associated urinary tract infections 
(CA-UTIs) during long-term catheterisation, has multiple factors that enhance antibiotic resistance during biofilm formation 
(Figure 1).  This includes the expression of fimbriae that allow robust adhesion to biotic and abiotic surfaces, including the 
surface of catheters, followed by the expression of an elongated poly-flagellated swarming phenotype1, 2. In addition, urease 
production further enhances the pathogen’s capacity to form recalcitrant adherent biofilms. Urease hydrolyses urea to 
ammonia and carbon dioxide, thereby leading to an increase in urine pH from 6.8 to ≈9, resulting in precipitation of polyvalent 
ions and subsequent formation of struvite and carbonate apatite crystals3. This results in formation of crystalline biofilms that 
lead to catheter obstruction and severe infection of the urinary tract. The production of ammonia also damages the protective 
glycosaminoglycan layer of the urothelium, allowing disseminated infection. Urease activity is enhanced during polymicrobial 
infection with other uropathogens such as E. coli, E. faecalis, P. aeruginosa and K. pneumoniae, which is a major issue as 
most biofilm infections in UTIs are often polymicrobial and often enhances disease severity4.  

 
Figure 1. Virulence mechanisms exercised by P. mirabilis during a catheter associated infection. 

Currently prescribed antibiotics for P. mirabilis infection such as ciprofloxacin and ceftriaxone show varied susceptibility levels 
across strains. Research on the biofilm eradication capacity of ciprofloxacin is confounded (one of the antibiotics of choice for 
UTI treatment), with some studies showing nearly 90% eradication and others showed <25% biofilm disruption 5-7. Yet 
ciprofloxacin is considered most suitable for P. mirabilis biofilm infections given its marginal urease inhibition capacities in 
addition to its bactericidal activity8. Others have shown that even the supra-MIC of ciprofloxacin does not inhibit biofilm 
formation or disrupt preformed biofilms9.  While it is advantageous that ciprofloxacin works best at a pH of 97 in a P. mirabilis 
infected urinary tract, the lack of urease inhibition by antibiotic therapy results in failure to  prevent biomineralization and 
recalcitrant biofilm formation. This is because antibiotic therapy does not target catheter encrustation and blockage caused by 
crystalline biofilms.  
Hence combining antibiotic therapy with a urease inhibitor might result in optimal clearance of infection as it could potentially 
reduce the alkalinisation of urine and consequential biofilm formation and catheter blockage.  
Research focussing on identifying potential urease inhibitors is limited, given the complexity of the task. Urease, a nickel 
metallo-enzyme is produced in response to the presence of urea (substrate)10.  Its nickel containing active site sets it apart 
from other hydrolytic enzymes and increases the complexity of inhibiting the enzyme. Currently, the only inhibitor approved for 
use in patients is the acetohydroxamic acid (AHA) group. A slow binding competitive inhibitor, that is a structural analogue of 
urea, its mechanism of action stems from its chelating activity as it binds to nickel atoms in the active site of urease and 
abolishes ureolytic activity. However, given its cytotoxicity and side effects, AHA cannot be used in concentrations greater than 
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1mg/mL in humans. This renders AHA an ineffective option as concentrations ≤ 1mg/mL only mildly inhibit P. mirabilis ureolytic 
activity in vitro. Active P. mirabilis biofilm infection has been shown to be completely impenetrable to AHA alone11. Other AHA 
derivatives such as fluorofamide have shown strong potential as urease inhibitors. However, fluorofamide has only displayed 
inhibition of urine alkalinisation by ≈ 80% and is thought to be an unstable molecule12.  
Given that urease is found extracellularly on the surface of the membrane as well as intracellularly, it is also important that the 
inhibitor is a membrane diffusible molecule13. While research in the area is lacking, several researchers are investigating the 
effects of various molecules on urease inhibition, from phytochemicals to flavonoids to synthetic derivatives. Though 
investigations are in their early stages, this is an angle that must be addressed in our attempts to reduce the morbidity arising 
from P. mirabilis CA-UTIs and thereby reducing the persistence of these infections. 
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About the lead author 
Arthika is currently in the second year of her PhD under the supervision of A/Prof Jim Manos and Dr. Theerthankar Das at the 
University of Sydney. Her research aims to tackle biofilm formation in UTIs using novel antioxidants to circumvent antibiotic 
resistance. She is experienced in microbiology and cell biology.  Arthika is also passionate about science communication and 
increasing visibility for researchers, which she hopes to achieve in her role as an ASM comms ambassador. She is also 
secretary and co-social media manager for the EMCR committee at the Charles Perkins Centre, University of Sydney. Outside 
science, she loves salsa dancing, dogs, carrot cakes and playing tennis. 

 

 

 

 

 

 

  

  



ASM NSW-ACT branch present a special lunchtime 
seminar featuring:

Prof Peter Lewis 
University of Newcastle

“Get the HELL outa here: How HelD recycles RNA 
polymerase roadblocks”

Prof Antoine van Oijen
University of Wollongong

“Antimicrobial resistance, from molecule to society”

Thursday October 29, 2020, 12:30-1:30 pm AEST

Free for ASM members; 
$5 donation requested from non-members

Zoom meeting link upon registration

RSVP by October 28 on trybooking:
https://www.trybooking.com/BMEAQ

@ASM_NSWACT

https://protect-au.mimecast.com/s/tuPdCr81p3T278GPT7VVMY?domain=trybooking.com


MiM2020

Date: October 31st 2020

Save the date(s) 

Date: November 7th 2020

Prof Paul Young, UQ
Rapid Vaccine Development in the Age of COVID-
19: Disease X ver1.0
Simmons Trust Speaker

Selected speakers:
Brian Forde (UQ), Olivia Jessop (UQ), Shamila Ginigie
(Red cross), Emily Bryan (QUT)

A/Prof Makrina Totsika, QUT
Bacterial Virulence: the superbug’s Achilles’ 
heel?

Selected speakers:
Greg Tram (Griffith), Jilong Qin (QUT), Sarah Cahill 
(QUT) 

10am – 12.30pm

10am – 12.30pm

This event is Free for ASM members and $5 for non-members. 
Voting for the MiM2020 Image competition will be held across 
both days. 

RSVP by 28th October 2020 to receive the zoom link for the event. 

#MiM_20Register Here
https://www.trybooking.com/events/landing?eid=662727&

https://www.trybooking.com/book/event?eid=662727&


MiM2020

MiM2020 Image Competition 
Images must be: 
• Featuring microbes
• At least 8”x10” at 300 dpi
• New and original
• Captioned for general audiences
• e.g. agar art, microscopy etc.

Submit images* to asmqld@gmail.com
* 1 submission/image per ASM member

1st Prize: $100 Coles-Myer Gift Card
Votes tallied across both days and the winner will be notified via 
email

M. Boddington 2019 
Winner

Previous image competition entries:

mailto:asmqld@gmail.com


ASM NSW-ACT branch and JAMS present

Nick Evershed
Data and interactives editor for Guardian Australia

Datavisualisation and Covid-19
Case studies and process for making interactive 
graphics based on scientific data for a general 

audience

Monday 5:30PM AEST, November 2, 2020
All Welcome

After a short stint as a microbiologist, he switched careers to 
journalism and now combines research skills learned in 
science with traditional journalistic techniques. 

Using a combination of data analysis, data visualisation, and 
programming he has worked on everything from large 
investigations like the Nauru Files and Panama Papers to 
detailed analysis of trends in popular Australian music over 
time, and using council datasets to determine naming trends 
for dog breeds.

He has won Walkley awards for his work on the Deaths Inside 
investigation into Indigenous deaths in custody, and his work 
on the Killing Times project examining Indigenous massacres 
in colonial Australia.

Nick Evershed is an 
award-winning journalist 
working for Guardian 
Australia. Most recently, his 
work has included illustrating 
the spread of coronavirus 
and other impacts of the 
COVID-19 pandemic.

Zoom meeting link upon 
registration

RSVP by October 30 on 
trybooking:
https://www.trybooking.com/
BMDHI

https://www.theguardian.com/australia-news/ng-interactive/2016/aug/10/the-nauru-files-the-lives-of-asylum-seekers-in-detention-detailed-in-a-unique-database-interactive
https://www.theguardian.com/news/2016/apr/04/how-law-firm-mossack-fonseca-worked-with-australian-clients-linked-to-tax-investigations
https://www.walkleys.com/award-winners/guardian-australia-team-deaths-inside-indigenous-deaths-in-custody/
https://www.theguardian.com/australia-news/ng-interactive/2018/aug/28/deaths-inside-indigenous-australian-deaths-in-custody
https://www.theguardian.com/australia-news/ng-interactive/2019/mar/04/massacre-map-australia-the-killing-times-frontier-wars
https://www.theguardian.com/profile/nick-evershed
https://www.theguardian.com/australia-news/datablog/ng-interactive/2020/oct/12/coronavirus-australia-map-cases-covid-19-tracking-stats-live-data-update-by-state-suburb-postcode-how-many-new-active-case-numbers-today-statistics-corona-deaths-death-toll
https://www.theguardian.com/news/datablog/2020/aug/25/disadvantaged-areas-of-melbourne-hardest-hit-in-victorias-coronavirus-outbreak
https://www.trybooking.com/BMDHI
https://www.trybooking.com/BMDHI
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Application for  
ASM NSW/ACT Branch Summer Student Research 

Awards 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Background 
 
The purpose of this form is to provide enough information to enable the NSW/ACT Branch of the Australian 
Society for Microbiology to properly assess your application. 
 
Please Note 
The individual (i.e. laboratory head or alike) sponsoring the Applicant (i.e. student) must be a member of the 
Australian Society for Microbiology at the time of application. 
 

Closing date for this year is: 
COB 30 November, 2020 
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Eligibility criteria 

1.    Any undergraduate student who is completing studies in Microbiology or related disciplines will be eligible 
to apply. This includes students who are currently completing Honours or have completed Honours in the 
same calendar year as the award is offered. Masters students completing studies in Microbiology or related 
disciplines are also encouraged to apply. 

2.     Sponsors (i.e., laboratory heads or alike) must have a track record in Microbiology or a related discipline, 
including (but not limited to) investigations of the molecular biology, biochemistry, chemistry, physiology, 
genomics, bioinformatics and host-pathogen interactions involving microorganisms (including the areas of 
food, industrial, environmental and medical microbiology), epidemiology (as this pertains to infectious 
disease) and immunology (as this pertains to understanding the immune response towards infectious agents). 

3.     Sponsors must be an ASM member at the time of application. 
 
Applications 

4. Applications will consist of: 
- Research project description, including 

o Project background and description; 
o Aims; 
o Methodology; and  
o References. 

- Sponsor’s letter of support, describing the technical assistance provided to the Applicant.  
- Applicant’s CV 
- Applicant’s Statement of Interest and Motivation 

  
ALL documents must be formatted using 2 cm margins, 12 pt font, double spaced throughout, and comply 
with the page limits indicated below. 

 
Projects that are perceived to be too general in scope or not feasible within the 4-week time frame will be 
less attractive for funding. 

 
Assessment and Ranking of Applications  

5. Applications will be assessed by a panel of reviewers, drawn from the ASM NSW-ACT Branch committee 
members. A minimum of three (3) reviewers will participate in the assessment of applications each 
application period. Reviewers with a conflict of interest will be excluded from participating in the 
assessment of those application(s). 

6. Applications will be assessed and ranked using the following criteria: 
- Applicant’s CV (25%); 
- Applicant’s Statement of Interest and Motivation (25%); 
- Sponsor’s letter of support (25%); 
- Research project description (25%). 

 
7. A maximum of 4 Awards may be awarded each application round, subject to quality of the applications. 
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Conditions of the award 

8. Report 
A report on the completed summer research project must be prepared by the Applicant (i.e. student) and 
provided to the ASM NSW/ACT Branch committee within 1 month (i.e. 30 days) of the end of the research 
project, and no later than 31 March 2020.  
 
The report must be written as a scientific paper containing the following components: 

- Title; 
- Abstract (200 words), including author name(s) (student awardee and supervisors) and 

affiliation(s); 
- Background or Introduction 
- Methods and materials 
- Results; 
- Discussion;  
- References. These must be used throughout, listed at the end of the report, and should be 

formatted in the style of the Journal of Bacteriology; 
- A photograph of the student, this could be a profile picture or may depict them working in the 

laboratory; 
- The document must be formatted using 2 cm margins, 12 pt font, double spaced throughout, and 

not exceed five A4 pages. 
 

The abstract of the report and photo should be of sufficient standard to be publishable in the monthly 
eNewsletter of the ASM NSW/ACT Branch and in Microbiology Australia.  

 
The Award 

9. The successful applicant(s) will receive: 
- A 1 yr free student membership to the Australian Society of Microbiology; 
- A $1500 Award upon completion of the research project and submission of a report acceptable to 

the ASM NSW/ACT Branch committee.  
- A short oral presentation at the ASM NSW-ACT Branch Nancy Millis Award Night, which is typically 

held in late February/early March (following completion of the research experience). Presentations 
will be 5 mins long and summarise the key scientific approaches undertaken and potential 
outcomes of the research experience. 

 
 
10. Payment of the Award 

Payment will occur: 
- After receipt of the Applicant’s report; and  
- Having met the deadline of 31st March; and  
- Approval of the report by the ASM NSW/ACT Branch committee as being of the appropriate 

academic standard. In cases where the report is not at the appropriate standard an awardee may 
be asked to revise their report.  
 

Once the report is approved by the ASM NSW/ACT Branch, the Applicant will receive the Award by way of 
payment. The Applicant will need to supply their relevant banking details to facilitate payment. 
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11. Sponsors’ Obligations 

If the Sponsor enters into any separate and / or additional financial agreement(s) with the Applicant to 
fund the Applicant or the research experience, the ASM NSW/ACT Branch committee will not be held 
financially liable for any such separate agreements. 
 
The Sponsor is responsible for ensuring all Occupational Health and Safety requirements of the local 
research environment (i.e., the University, Institute, School, Department, etc.) are completed, as required, 
and adequate records of their completion maintained. This includes (but is not limited to) the provision of 
appropriate safety training and induction, research record keeping and any relevant aspects of intellectual 
property pertaining to the project. 
 

Submission of Applications 

Please forward your completed application as a single .pdf document to: 
Thiru Vanniasinkam 
Awards Coordinator, ASM NSW/ACT Branch  
Email: tvanniasinkam@csu.edu.au 
 
Applications close at 5pm on Friday 12 November, 2020. 
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Part 1        Applicant Details 

Name:  

  

Organisation:  

  

  

Postal Address:  

  

  

Telephone:  

Email:  

Mobile:  

 
 
Attach the Applicant’s CV: 
Include all relevant details, including the following: 

- Name; 
- Address; 
- Employment history; 
- Undergraduate transcript of marks obtained to date; 
- Previous work experiences. 

 
Attach the Applicant’s Statement of Interest and Motivation (maximum one A4 page): 
Include a written statement outlining: 

- your career aspirations;  
- your interest and motivations for pursuing this research project and Award. 
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Part 2                  Research Project Details 

Project Title:  

Date(s):  

Location:  

 
 
Attach the Research Project Description (maximum two A4 pages): 
As described above, the Research project description must include 

- Project background and description; 
- Aims; 
- Methodology; and  
- References, which should be formatted in the style of the Journal of Bacteriology;  
- The document must be formatted using 2 cm margins, 12 pt font, and double spaced throughout. 
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Part 3        Sponsor Details 

Name:  

  

Organisation:  

  

  

Postal Address:  

  

  

Telephone:  

Email:  

Mobile:  

 
 
Attach the Sponsor’s letter of support (maximum one A4 page): 
Include details of any of the following (where appropriate): 

- Any previous experience/contact with the Applicant (i.e. student); 
- A comment on the Applicant’s research abilities or aspirations; 
- A statement naming who will be responsible for the daily in-lab supervision of the Applicant (i.e., a 

post-doc, research assistant, experienced PhD student); 
- An indication of whether the methodology for the project is currently established in the laboratory.  

 
 

 
 




