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From the editor
By Jim Manos

As the recently elected state chair, | warmly welcome all new and
continuing members of the NSW branch and look forward to an exciting
year of activities ahead! Synfrophy is packed this month with
interesting reading. The recent AGM of the Branch and talk by Prof
Mike Cox on August 19" was well attended despite being on a Monday
night, with thirty members and guests listening to Mike’s talk on the
radiation-resistant species Deinococcus radiodurans which was well
received.

This month we have an interesting Focus article by Natalie Strange on
a potential novel anti-chlamydial agent she is working on in Willa
Huston’s lab (page 2).

The series of articles by students at UTS continues this month with an
article on cystic fibrosis (Winning the Micro War) looking at the effects
of Pseudomonas aeruginosa on CF patients (page 4). Good to see, as
P. aeruginosa and CF have been central to my research for the last 15
years. | must say though that | disagree with the notion that ALL CF
sufferers should stay five feet apart. Only those that have a frequent
clonal strain such as AES-1 or the Liverpool Epidemic Strain pose a
real risk to others with CF; other (environmental) strains are going to
be acquired everywhere and anywhere, as Pseudomonas is
ubiquitous.

Coming up quite soon is the 7t International Calicivirus Conference on
13 to 17 October in Sydney (Page 3). For more details, visit the
website: http://www.calicivirus2019.org.

Also, not far off is the annual “Bugs by the Beach” Symposium, in
Wollongong this year on November 13 and 14 (see page 7). This
symposium is in its fourth year and has proved a great success,
providing our two other seaside cities a fantastic platform to promote
basic microbiological research, while being free to ASM members!

We also have a “Yeast Products and Discovery” meeting at the
Wilkinson Theatre, University of Sydney on December 4 to 6 (Page 7).
The schedule includes visits to five boutique breweries (not sure if the
drinks are free!). Register your interest soon; students pay a reduced
fee.
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Focus Article

A serine protease inhibitor as a potential novel and specific anti-
chlamydial agent

Natalie Strange' and Wilhelmina Huston'
'School of Life Sciences, Faculty of Science, University of Technology Sydney, Australia

Chlamydia spp. are obligate intracellular bacteria that infect a wide range of hosts, with over 400 host species currently known
(reviewed by D. Burnard and A. Polkinghorne (1)). The genus comprises clinically and agriculturally significant pathogenic
species that cause mostly ocular, urogenital, or respiratory disease. Serious and debilitating pathologies can arise as a result of
a chlamydial infection. For instance, up to 10% of urogenital infections caused by the human pathogen C. trachomatis will
progress to pelvic inflammatory disease in affected women, while ocular C. trachomatis is the leading cause of preventable
blindness worldwide. The agricultural pathogen C. pecorum is the most significant infectious agent of the native Australian koala
(Phascolarctos cinereus), resulting in severe ocular and urogenital pathologies including infertility, blindness and death.

There is currently no vaccine in regular use against any Chlamydia sp., and only a limited number of antibiotics are efficacious.
For treatment of uncomplicated C. frachomatis in humans, azithromycin is the front-line treatment yet is associated with an
approximate 6-10% failure rate (2). The use of azithromycin is further complicated by the increasing prevalence of other
azithromycin-resistant sexually transmitted infections (STIs), including gonorrhoea, syphilis, and Mycoplasma genitalium.
Doxycycline is the second line of treatment for C. frachomatis but is associated with various side effects and contraindications
including pregnancy. Additionally, the prevalence of tetracycline resistance in the swine pathogen and zoonotic agent C. suis
has been a further source of concern. Treatment options for Chlamydia in koalas is even more limited. Macrolides and
tetracyclines typically used for treating Chlamydia in other host species cannot be used in koalas as they destruct the intestinal
microbiome, which is fatal to the animal. Chloramphenicol, in a specialised oil emulsification for intramuscular administration, is
currently the sole antibiotic that is used to treat Chlamydia in koalas, yet availability of this special formulation relies on one
manufacture site. With such limited number of drugs available to treat Chlamydia infections, and without an efficacious vaccine,
there is a critical need for novel alternative therapies.

A serine protease inhibitor, termed ‘JO146’, has demonstrated efficacy against Chlamydia spp. and is a promising therapeutic
agent. The compound targets the high temperature requirement A (HtrA) protein, a dual chaperone-protease that is generally
key in the stress response. Biochemical tests indicate JO146 has a good specificity for purified C. trachomatis HtrA and no
detectable inhibition of the Escherichia coli homolog DegP. The compound (Boc-Val-Pro-ValP’(OPh)2) is an electrophile that
binds covalently to the serine active site of HtrA, resulting in strong and irreversible inhibition of the enzyme. This inhibition was
shown to be lethal to C. trachomatis when added to cultures in vitro, demonstrating the essentiality of HtrA in this organism.
JO146 has shown efficacy against six chlamydial species to date (Table 1.), including clinical isolates of the human and koala
pathogens. Addition of JO146 to mammalian cell culture showed no evidence of cytotoxicity against mouse or human host cells,
and toxicity was additionally not seen when used in an in vivo mouse model. Tests against ex vivo primary koala conjunctiva
and ocular tissue as well as peripheral mononuclear blood cells also showed no signs of toxicity. These early results indicate
that JO146 is a promising novel Chlamydia-specific therapeutic with potential clinical, agricultural, and veterinary applications.

Table 1. Chlamydia spp. that the serine protease inhibitor JO146 has shown in vitro efficacy against.

Chlamydia sp. | Typical host species Reference
C. caviae Guinea pigs (3)

C. muridarum Murids (4)

C. pecorum Koalas, livestock, ruminants, swine and birds | (3, 5)

C. pneumoniae | Mammals, reptiles and humans (3)

C. suis Swine (3)

C. trachomatis Humans (3,4, 6)

Our team’s research on Chlamydia spp. has led us to the discovery of a novel and promising therapeutic agent and target. We
have demonstrated that the HirA chaperone-protease is essential for survival in this organism, and that it can be specifically
targeted using small peptide compounds. Pharmacokinetic improvement of this compound is currently underway, and further
work on this drug and/or protein target may lead to improved and targeted treatment of Chlamydia spp. infections in humans
and wildlife.

About the Author

Natalie Strange is a PhD student in the Chlamydia and Infertility lab led by Associate Professor Willa Huston at the University
of Technology Sydney. She received her Honours in Biomedical Science studying protein proteolysis and multi-functionality in
Staphylococcus aureus. For her PhD she is investigating the role of the serine protease HtrA in chlamydial biology and is also
working on the development of the HtrA inhibitor JO146.
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Clinical Microbiology presentation
at Charles Sturt University, Wagga Wagga

Mitchell Brown from the Clinical Microbiology
Laboratory at Westmead Hospital, Sydney
presented “Careers in Clinical Microbiology” at
Charles Sturt University, Wagga Wagga on
23 August 2019 (sponsored by the NSW-ACT
branch). Mitchell gave an interesting talk which
generated a lot of interest in students looking
at opportunities for undertaking placements in
clinical microbiology. This presentation was
part of a Medical Science focussed careers
event attended by academics, some staff from
regional pathology labs and students in the
School of Biomedical Sciences. A recording of
the presentation was also made available to
distance education students.

Student Articles |

For the next 2 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 were given certificates and a $100 JB
Hi-Fi voucher for their efforts. Students were asked to write a 2-page magazine-style article on a contemporary microbiology
topic which in 2019 included Cryptococcus, Pseudomonas aeruginosa infection in cystic fibrosis sufferers and bacteriophage
therapy.

This assessment is designed to enhance students' communication of science to society. They were given journalistic freedom
to identify an interesting angle of the topic and to write and present their article in a way that engages with a broad audience.

The Austra
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In this issue of Syntrophy, on pages #4-6 we present the article written by the winner of the Pseudomonas aeruginosa infection
in cystic fibrosis sufferers’ topic. Congratulations to Isabella Barnes.

Key dates

ASM BacPath 15
30 September — 3 October 2019, see details page 1

7™ International Calicivirus Conference
13 — 17 October 2019, see details right

7th International Calicivirus Conference
Sydney, Australia

Bugs by the Beach 3 13-17 October 2019
13 — 14 November 2019, see details page 7 o T : calicivirus2019.org

Yeast Products and Discovery Meeting
4 — 6 December 2019, see details page 7
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GENERAL MICROBIOLOGY

Winning the Micro-War

Cystic fibrosis vs Pseudomonas aeruginosa

Image from the 261 9 film Five Feet Apart.

Q V hat would it be like to be told that to stay alive, you

literally have to keep your distance from the people you
love? The anguish of sufferers of cystic fibrosis (CF)
living in the modern world is depicted no more
poignantly than in the current film, Five Feet Apart,
where the main characters have to remain separated due
to the risk of cross infection. One bug, usually
inconsequential to you and me, is exquisitely dangerous
to those with CF. The somewhat unexotic Pseudomonas
aeruginosa is the nemesis of cystic fibrosis sufferers
because of its uncommon ability to produce biofilms —
the dark knight for those with the devastating genetic
condition that is cystic fibrosis.

WHAT IS CYSTIC FIBROSIS?

About one in 25 people in Australia carry the gene for
CF, an autosomal recessive genetic disease that occurs
in one in every 2,500 births (Department of Health &
Human Services 2019). This makes it the most common

WHAT IS PSEUDOMONAS
AERUGINOSA?

P. aeruginosa chronically colonises approximately 80%
of CF patients by the time they reach the age of 20
(Bhagirath et al. 2016). P. aeruginosa is disease-
causing bacterium (Lim & Fitzgerald 2018) that is able
to colonise a variety of different environments, such as
water, soil and animal hosts (Chevalier et al. 2017).
Infections most commonly occur in people with
weakened immune systems, making P. aeruginosa an
opportunistic pathogen (Chevalier et al. 2017). In the
case of CF patients, the pathogen can be detected
through microbiological analysis of samples of saliva
and mucus coughed up from the lungs (Mulcahy,
Isabella & Lewis 2014). P. aeruginosa dominates the
CF lung flora due to its virulence factors, its reduced
metabolism, its ability to form biofilms, the evolution of
its antibiotic resistance and other factors summarised in
Figure 1. (Bhagirath et al. 2016).

WHAT PART DO BIOFILMS PLAY?

P. aeruginosa’s excellent ability to form biofilms not
only leads to terrible infections in CF patients, but it also
greatly inhibits treatment (Lim & Fitzgerald 2018). A
biofilm, depicted in Figure 2., is a community of
microorganisms that stick together and adhere to a
surface within a matrix (Stefani et al. 2017). A quorum
sensing system controls the production of biofilms
through detection and response to changes in cell
populations (Stefani et al. 2017). This incredible system
maintains the same concentration of molecules inside
and outside the P. aeruginosa bacterium, allowing it to
sense other bacteria in the area so that a biofilm can
eventually be formed (Stefani et al. 2017).
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These biofilms make infections both difficult to detect
with clinical microbiology, and difficult to treat with
antimicrobials (Mulcahy, Isabella & Lewis 2014),
posing a significant threat to anyone suffering from such
an infection. The difficulty with treating infections can
be explained by the extracellular matrix’s ability to
resist penetration of antibiotic agents (Stefani et al.
2017), and its ability to trap and deactivate
antimicrobials (Mulcahy, Isabella & Lewis 2014).
Other ways in which biofilms are able to resist treatment
include the protection the dense matrix provides against
phagocytosis, the process by which bacteria are
engulfed by germ-killing phagocytic cells, and the
enhanced ability of bacteria to mutate in a low oxygen
biofilm environment (Stefani et al. 2017). But what does
this all mean for CF patients?

Figure 2. Biofilm formation by P. aeruginosa viewed under a
fluorescence microscope (Diaz De Rienzo et al. 2016).

WHAT IS THE IMPACT OF
PSEUDOMONAS AERUGINOSA ON
CYSTIC FIBROSIS SUFFERERS?

Problems in CF patients include incessant coughing and
mucus production, as well as salty sweat due to
dehydration and electrolyte imbalance, pancreatitis,
liver disease, symptoms of malabsorption of nutrients,
and male infertility (De Boek, Vermeulen & Dupont
2017). A major issue is respiratory tract infections.
Chronic infections in CF patients most commonly arise
from P. aeruginosa, with only 10-50% of patients being
able to clear the pathogen on their own (Stefani et al.
2017). Successful colonisation leads to a relentless
cycle of infection in which airways are damaged from
the body’s inflammatory responses and obstructions
due to build-up of mucus (Mulcahy, Isabella & Lewis
2014). This ultimately has distressing results, leading to
a continuous decline in lung health and function, which
subsequently leads to increased hospitalisation rates and

decreased survival rates (Lim & Fitzgerald 2018). Such
impacts highlight the desperate need to overcome P.
aeruginosa’s impressive yet devastating adaptation
mechanisms.

WHAT DOES THE FUTURE FOR
CYSTIC FIBROSIS SUFFERERS LOOK
LIKE?

Although P. aeruginosa colonisation can be eradicated
with antibiotics in the initial stage of infection, sadly,
once P. aeruginosa biofilms are formed, colonies are
unlikely to be wiped out this way, with only the rate of
progression being affected (Lim & Fitzgerald 2018).
Stefani et al. stated that the efficacy of inhaled
antibiotics together with injected antibiotics had not
been backed by any solid evidence (Stefani et al. 2017).
Countering that, an Early Inhaled Tobramycin for
Eradication (ELITE) trial proved the effectiveness of
inhaled antibiotics (Lim & Fitzgerald 2018). It showed
that the use of tobramycin inhalation solution (TIS) for
28 days, an aggressive antibiotic regimen, effectively
treated early P. aeruginosa infection, with treatment
groups showing negative cultures one month after the
end of treatment and being infection-free for up to 27
months (Lim & Fitzgerald 2018). This emphasises the
importance of detecting and treating P. aeruginosa
infections early in order to improve the quality and
length of life for CF patients now, and in the future.

Some researchers have suggested that a vaccination
strategy could be effective in eradicating and preventing
P. aeruginosa infections (Stefani et al. 2017). However,
no one has yet produced a successful vaccine, leaving
antibiotics as the only available treatment method for
now (Stefani et al. 2017). Worryingly, increased
exposure to antibiotics contributes to the problem of
evolving antibiotic resistance amongst P. aeruginosa
(Lim & Fitzgerald 2018). Research focus should instead
be placed on preventative techniques that stop the
spread of P. aeruginosa strains that have developed
resistance. The importance of an individualised and
carefully monitored approach to antibiotic therapy is
also paramount, as this will not only optimise outcomes
for CF patients through increased quality and length of
life, but will also reduce the chance of further evolution
of antibiotic resistance (Stefani et al. 2017).

Just as the characters in Five Feet Apart struggled to
maintain normal human relationships in the face of a
catastrophic disease, researchers are struggling to find
an ultimate cure. CF sufferers undeniably deserve such
a cure, and no less.

Isabella Barnes
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Arelaxed two-day symposium for Speua | gu ests pea ker:

molecular microbiologists working Liz Hartland
on fundamental research problems Hudson Institute of Medical Research
Enquirlies to: Registration closes Movember 1st
Martina Sanderson-Smith RSVP to: andrewr@uow.edu.au
martina@uow.edu.au
Andrew Robinson free to ASM members
andrewr@uow.edu.au 520 for non-members

YEAST PRODUCTS AND DISCOVERY Meeting 4-6 DEC 2019
Wilkinson Lecture Theatre, UNIVERSITY OF SYDNEY
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Marie Bashir Institute

@YSydney2019  https://twitter.com/YSydney2019

PRELIMINARY PROGRAM - Registration ($330 Full / $200 Student)

Plenary: Sakkie Pretorius (Yeast 2.0 Scientific Themes Scientific Themes
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lect] Virulent Fungi, incl. Richard Cannon * Microfungi in the World

S on Candida Auris
Scientific Theme + Genetics, Evolution and

» The Microbiome & Biofilms Resistance

« Industrial and Synthetic Fungi

+ Drug Discovery & Development

Followed by an afternoon of . N ks & \ati
presentations from talented PhD students eEvotkeireguliation
and a student mixer Entertainment: Visit 5 boutique

breweries in Marrickville.

Organising committee: Dee Carter (chair), Julie Djordjevic, Oliver Morton, Heinrich Kroukamp, Marc Wilkins, Justin Beardsley, Aidan Kane
Program advisory committee: Julie Djordjevic (Chair), James Fraser, Traude Beilharz , Evelyn Sattleger, Austen Ganley, Simon Schmidt, Jiyoti
Verma, Alex Andrianopoulos, Helena Nevalainen, Oliver Rackman, Vanessa Rossetto Marcelino, Laszlo Irinyi, Ben Schultz, Anthony Borneman.



