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From the editor 
By Tim Newsome 

Dear all, 
Welcome to your current issue of Syntrophy. We’re currently gearing up for 
semester 2 teaching and I imagine COVID19 is still saturating all of our 
attention in clinical settings. As our Premier has exclaimed, it’s as if we’re 
sitting on a knife edge in NSW as we nervously watch the outbreak proceed 
down south. We have a student article on COVID-19, focusing on the mental 
health aspects of the current pandemic. A major aspect of my teaching role at 
the University over the last 6 months has been reassuring students who are 
struggling to cope with online delivery, the loss of social structure, and 
unforeseen financial stresses. Students are particularly vulnerable given their 
reliance on casual work to support their studies. I greatly appreciate the UTS 
student’s article for bringing attention to these issues. 
We also have a Focus article from a finalist of this year’s ASM Nancy Mills 
Travel Award. Unfortunately, due to the cancelling of the ASM Annual meeting 
you won’t be able to hear about this work in person, but at least you can read 
about it in this issue. She has been characterising bacterial clumping in the lab 
of Denisse Leyton (Australian National University). 
Our State branch AGM is on the horizon and it will take a new format in the 
COVID-19 era, unsurprisingly we will be holding the AGM over Zoom. We will 
have two events on Thursday, August 20: our AGM (NSW/ACT members 
only), and a post-AGM speaker (all ASM members), hence there are two 
trybooking links to RSVP for each of these events. Zoom links are provided 
upon registration. This year, two executive positions are becoming available, 
the Chair-elect and Treasurer positions. The Chair-elect is a four-year position 
as it transitions into the Chairperson role after 12 months for 2 years, and then 
another 12 months Past Chair. We welcome nominations for these roles, 
which, as executive positions require 12 months previous experience as a 
committee member. Committee nominations are also welcome and new blood 
is always welcome; if you believe there’s more we should be doing, or that we 
should be doing things in a different way, the best way to get your input heard 
is by joining the committee. We’re a friendly bunch and your location is no 
barrier as our meetings are run over Zoom. 
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For the next 3 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 2020 included human 
coronaviruses and koala chlamydia. 
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 in the style of a popular science 
magazine (e.g. Scientific American). 
In this issue of Syntrophy, on pages 4 to 6 we present the article written 
by one of the winners of the human coronaviruses’ topic. Congratulations 
to Fia Sabrina Boedijono! 
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Focus Article 
Antigen 43-mediated bacterial clumping relies on the extracellular 
loops of the β-barrel domain  
Xiaojun Yuan1, Matthew D. Johnson1, Jiansi Long1, Alvin W. Lo2,3, Mark A. Schembri2,3, Ian R. Henderson, Denisse L. 
Leyton1,4 
1Research School of Biology, Australian National University, Canberra, ACT, 2601, Australia 
2School of Chemistry and Molecular Biosciences, The University of Queensland, Brisbane, Queensland, 4072, Australia 
3Australian Infectious Diseases Research Centre, The University of Queensland, Brisbane, Queensland, 4072, Australia 
4Medical School, Australian National University, Canberra, ACT, 2601, Australia 

Autotransporters are a large family of outer membrane proteins that play key roles in bacterial pathogenesis [1]. The virulence 
functions of autotransporters depend on their correct assembly at the bacterial cell surface. Assembly of autotransporters includes 
the folding and insertion of the C-terminal β-barrel domain into the outer membrane to facilitate translocation of the N-terminal 
passenger domain to the cell surface [1]. After translocation, the passenger domains fold into large β-helical stalk-like structures. 
Some passenger domains stay attached to the β-barrel domain to function as adhesins, while others are released into the 
extracellular milieu to function as toxins or in disruption of the host immune response [1]. 

Using the autotransporter Pet, a toxin from enteroaggregative Escherichia coli (EAEC), we showed that the β-hairpin of the fifth 
extracellular loop (L5) of the β-barrel mediates folding of the passenger domain into a β-helix [2]. Moreover, variations in the amino 
acid sequence of the L5 β-hairpin that did not disrupt the β-hairpin structure showed no obvious effect on passenger folding [2]. 
Based on these and other data, we proposed that during translocation, the L5 β-hairpin interacts with the unfolded passenger 
domain, in a β-augmentation manner, to facilitate in-register stacking of the β-helical rungs (Fig.1) [2]. 

 
Figure 1. Schematic model for L5-mediated β-helical autotransporter passenger domain folding.  
The autotransporter β-barrel domain (shown in yellow) folds and inserts into the bacterial outer membrane (OM). The L5 β-
hairpin (shown in red) of the barrel hydrogen bonds with the unfolded passenger domain (shown in green) to nucleate its 
folding into a β-helix in a β-augmentation manner. 

To test if extracellular loop-mediated passenger domain folding is a conserved folding mechanism in autotransporters unrelated 
to Pet, we are currently examining the effect of extracellular loop truncations on the folding of the Ag43 passenger domain. Ag43 
is an autotransporter adhesin produced in most Escherichia coli pathotypes, including uropathogenic E. coli (UPEC), where it 
mediates biofilm formation through self-association and cell aggregation, as well as long-term colonisation of the mouse bladder 
[3, 4]. As is the case with all autotransporters, the virulence functions of Ag43 depends on its correct assembly at the bacterial 
cell surface. Correct assembly of Ag43 necessitates folding and insertion of the C-terminal β-barrel domain into the outer 
membrane to facilitate translocation of the N-terminal passenger domain to the bacterial cell surface. How the passenger domain 
folds into its biologically active conformation is unknown. By monitoring the assembly of an Ag43 variant with individually truncated 
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L4 and L5 β-hairpins in live bacterial cells and through biophysical studies on refolded protein, we observed that these two 
extracellular loops of the β-barrel domain are required for efficient folding of the passenger domain. Furthermore, we tested the 
effect of truncation of these two extracellular loops on passenger domain-mediated bacterial clumping by measuring the OD600 
of the top of the bacterial culture expressing the Ag43 variants. We found that the while cell aggregation mediated by the Ag43 
passenger domain was delayed in the absence of the L4 β-hairpin (Fig. 2A), it was almost completely abolished by the truncation 
of L5 (Fig. 2B). We are still in the process of investigating the exact roles of L4 and L5 in mediating passenger domain folding. 

 

Figure 2. Functional characterisation of Ag43 loop truncation mutants.  
Bacterial aggregation was measured by taking OD600 readings of the top of the culture at 30 minutes interval for 3.5 hours. The 
aggregation of E. coli strains expressing Ag43∆L4 (A, shown in red) and Ag43∆L5 (B, shown in red) were monitored along with 
the wild type Ag43 (WT, shown in black) and the empty vector (EV, shown in grey) as controls. 

Our study shows that despite the common β-helical structure, the Ag43 passenger domain and Pet passenger domain have 
differing dependence on extracellular loops for correct and efficient folding. We are now trying to understand the reason for this 
difference. 

Together these findings provide valuable insights into the assembly of important virulence factors and reveal the potential of 
extracellular loops 4 and/or 5 as possible anti-virulence drug targets to treat EAEC and UPEC infections. 

References 
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2. Yuan, X., et al., Molecular basis for the folding of β-helical autotransporter passenger domains. Nature Communications, 
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3. Heras, B., et al., The antigen 43 structure reveals a molecular Velcro-like mechanism of autotransporter-mediated bacterial 
clumping. Proc Natl Acad Sci U S A, 2014. 111(1): p. 457-62. 

4. Ulett, G.C., et al., Functional Analysis of Antigen 43 in Uropathogenic Escherichia coli Reveals a Role in Long-Term 
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About the lead author 
Xiaojun Yuan is currently completing her PhD within Dr. Denisse Leyton’s laboratory in the Research School of Biology at the 
Australian National University. Xiaojun’s research interest lies in how autotransporter passenger domains fold into their biologically 
active forms. 

Key dates 
ASM NSW-ACT Branch 60th Annual General Meeting 
Thursday 20th August 2020, see page 7 for details. 
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			incent	 Van	 Gogh	 is	 a	
household	name	in	the	world	

of	 art.	 Heartbreakingly,	 the	 so-
called	 founding	 father	 of	 post-
impressionism	took	his	own	life	at	
the	 age	 of	 37	 as	 the	weight	 of	 his	
mental	illness	was	too	much.		
	
One	in	four	people	worldwide	who	
are	suffering	with	mental	disorders	
are	 at	 risk	 of	 the	 same	 fate	 as	
Vincent	when	an	 international	 foe	
suddenly	emerged	and	 introduced	
unprecedented	changes	to	what	we	
used	 to	 call	 normal	 lives.	 This	
recent	antagonist?	An	outbreak	of	a	
disease	called	the	COVID-19.	
	
THE ROOT OF THE PROBLEM 
COVID-19	 made	 its	 debut	 on	
December	 2019	 in	 Wuhan,	 China	
among	a	cluster	of	individuals	who	
exhibited	 pneumonia-like	
symptoms	 of	 unknown	 cause.	 A	
month	later,	on	30th	January	2020,	
the	 World	 Health	 Organization	
(WHO)	 announced	 COVID-19	 as	 a	
Public	 Health	 Emergency	 of	
International	 Concern	 (Lai	 et	 al.	
2020).		

Turns	out,	COVID-19	is	the	doing	of	
a	 novel	 coronavirus.	 Studies	 have	
identified	 that	 the	 pathogen	
originated	 from	 animals	 prior	 to	
attacking	 humans.	 Intel	 on	 the	
virus	 structure	 (Fig.	 1)	 helped	
classify	 it	 as	 a	 member	 of	 the	
Nidovirales	 order,	 the	
Coronaviridae	 family,	
Betacoronavirus	 genus	 and	
Severe	 Acute	 Respiratory	
Syndrome-related	 Coronavirus	
(SARS)	 species	 (Xie	 &	 Chen	
2020).		
	
Despite	being	the	same	species	
and	 having	 79-82%	 genomic	
similarities,	the	newly	identified	
virus	elicits	a	different	disease	
compared	to	SARS	in	2003	(Lai	
et	 al.	 2020,	Xie	&	Chen	2020).	
As	a	result,	 it	 is	determined	to	

be	a	different	 strain	of	
SARS	viral	 species	 and	
named	SARS-COV-2.		
	
Scientists	 are	 still	
having	 an	 ongoing	
argument	 in	 regard	 to	
how	 it	 reached	
humans,	 is	 it	 through	
food	 consumption	 or	
some	 other	 way(s)?	
(Fig.	 2).	 It	 is	 also	 unconfirmed	
which	 exact	 animal	 it	 originated	
from,	though	most	identify	it	to	be	
bats	 (Shereen	 et	 al.	 2020)	 and	
possibly	 intermediated	 by	
pangolins	(Xie	&	Chen	2020),	while	
a	few	conspiracists	on	Twitter	say	
it	originated	in	a	Chinese	lab.	
	
Once	 transmitted	 to	 humans,	 the	
virus’	 modus	 operandi	 begins	 by	
binding	 to	 receptors	 in	 the	 host	
cells,	 evoking	 symptoms	 such	 as	
fever,	 dry	 chesty	 coughs,	 fatigue	
and	 less	 commonly	 headache	 and	
diarrhea	(Shereen	et	al.	2020,	Xie	&	
Chen	2020).	It	can	then	move	to	the	
lungs	 and	 bring	 about	 what	 is	
called	 acute	 respiratory	 distress	
syndrome	 (ARDS)	 which	 at	 worst	
can	develop	into	organ	failure	and	
death	(Xie	&	Chen	2020).	Unlike	in	
the	 film	World	War	Z,	 the	virus	 is	
especially	 lethal	 to	 older	 people	
and	 those	 with	 weak	 immune	

systems.		
	
CATASTROPHISING ANXIETY 
It	 is	 now	 5	 months	 after	 its	 first	
appearance	 and	 at	 the	 time	 of	
writing	 this	 article,	 SARS-COV-2	
has	 uncontrollably	 infected	
3,935,828 people	 and	 killed	
274,655	worldwide	(John	Hopkins	
University	2020).	To	make	matters	
worse,	a	hero-slash-vaccine	to	help	
the	 immune	 system	 combat	 this	
enemy	has	yet	to	grace	us	with	its	
presence.	 
		
In	 a	 world	 where	 a	 devastating	
virus	 ran	 rampant,	 fear	 of	 the	
uncertainties	 and	 things	 that	 are	
out	of	 control	may	arises.	To	help	
understand	 if	 this	 might	 be	 the	
case,	Wang	et	al.	(2020)	conducted	
a	 research	 on	 the	 general	
population	 and	 found	 that	 people	
are	increasingly	more	anxious	and	
the	 extent	 of	 the	 psychological	

COVID-19 : ADDING SALT TO 
SILENT WOUNDS 

Fig	1.	Illustration	of	SARS-COV-2	microbial	structure	
(Shereen	et	al.	2020)	

Fig.	2.	Transmission	of	SARS-COV-2	to	humans.	Dotted	lined	arrows	indicating	
assumed	transfer,	fully	lined	arrow	indicating	confirmed	transfer	(Shereen	et	al.	
2020)	

How are those struggling with mental disorders affected by the pandemic?  

Fia Sabrina Boedijono 13142346 
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damage	enhance	the	prevalence	of	
anxiety	disorders	especially	among	
young	 people	 and	 health	 care	
workers	(Huang	&	Zhao	2020).			
	
This	 increase	 in	 anxiety	 levels	
certainly	does	not	favour	the	well-
being	 of	 people	 suffering	 with	
anxiety	 disorders.	 Already	 finding	
it	 difficult	 to	 escape	 their	 fearful	
thoughts	 to	 the	 point	 of	 affecting	
their	 daily	 life	 (Shanmugan	 et	 al.	
2020),	 the	 pandemic	 is	 mentally	
and	emotionally	debilitating.		

VIRAL CONTROL OR TOO MUCH 
CONTROL 
One	way	 to	reign	control	over	 the	
enemy	 is	 the	good	old	 fashion	
way	 of	 physically	 killing	 it	
before	 they	 can	 cause	 harm	
through	 frequent	 hand	
washing	 and	 use	 of	
disinfectants	 (Lai	 et	 al.	 2020).	
To	 most	 of	 us,	 this	 control	
method	 may	 alleviate	 our	
anxiety	 by	 gaining	 a	 sense	 of	
control	(Wang	et	al.	2020),	but	
to	some	this	may	backfire	and	
increases	 obsessive-
compulsiveness	 behaviours	 as	
what	 resulted	 from	 the	 2009	
Swine	 Flu	 crisis	 (Brand	 et	 al.	
2020).	
	
This	 is	 especially	 true	 for	
Obsessive-Compulsiveness	
Disorder	 (OCD)	 sufferers	 as	
they	 have	 irrational	 fears	 of	
contamination	 to	 illnesses,	
germs	 and	 viruses,	 which	 is	
often	 mediated	 by	 committing	
excessive	 and	 compulsive	 rituals	
such	 as	 disinfecting	 surfaces	 and	
frequent	 hand	 washing	
(Shanmugan	 et	 al.	 2020).	 In	
simpler	 terms,	 amidst	 the	
pandemic,	 those	 suffering	 with	
OCD	will	find	it	harder	to	draw	the	
line	 between	 controlled	 safety	
measures	 and	 irrational	
compulsions.	
	
SOLITARY SADNESS 
The	 next	 move	 in	 controlling	 the	
pathogen	 is	 through	 limiting	 its	
spread	by	implementing	lockdown	
measures	 such	 as	 travel	 and	
gathering	 bans,	mandatory	 orders	

to	 stay	 home	 and	maintaining	 1.5	
metres	 distance	 from	 others.	 This	
strategy	was	implemented	because	
the	 virus	 may	 be	 eradicated	 on	
surfaces,	but	they	still	live	within	a	
sick	 person	 and	 can	 easily	 be	
transmitted	 through	 respiratory	
droplets	 from	 coughs,	 sneezes	 or	
through	direct	contact	(Shereen	et	
al.	2020).		
	
More	worryingly,	the	pathogen	can	
move	invisibly	as	symptoms	take	2	
-14	days	and	an	average	of	5-6	days	
to	 develop	 (Lai	 et	 al.	 2020,	 Xie	 &	
Chen	 2020).	 One	 way	 to	 be	 sure	
even	 while	 no	 symptoms	 are	
observed	is	by	taking	a	swab	from	

the	 infected	 individual	 then	
sequencing	the	genetic	information	
of	 the	 sample	 (Lai	 et	 al.	 2020).	
Although,	 this	 can	 also	 be	
expensive	to	employ	(Shereen	et	al.	
2020).		
	
While	 some	 countries,	 such	 as	
Australia	 and	 New	 Zealand,	 have	
been	 successful	 with	 this	 tactic,	
distancing	and	isolating	from	each	
other	is	depressing.	Social	distance	
inhibits	 our	 natural,	 innate	 and	
human	 need	 for	 connection.	 The	
distress	 is	 especially	 worse	 for	
those	 with	 mental	 disorders	 as	
their	 coping	mechanisms	 involves	
emotional	connection	(Shanmugan	

et	al.	2020).	Imagine	being	sad	and	
wanting	 to	 cheer	 yourself	 up	 by	
hanging	out	with	your	friends	or	by	
meeting	 a	 psychologist	 but	 it	 is	
impossible.	
	
Additionally,	 those	 in	 unsettled	
households	 may	 also	 suffer	 with	
isolation.	 Not	 to	 mention,	 the	
distancing	 measures	 includes	
avoiding	 public	 places	 such	 as	
restaurants	and	pubs,	causing	loss	
of	 jobs	 and	 economic	 downfall,	
further	 increasing	 mental	 stress	
(Shanmugan	 et	 al.	 2020).	 The	
distress	 is	 severe	 enough	 that	
studies	found	a	spike	in	depressive	
symptoms	 and	 sleep	 disturbances	

(Huang	&	Zhao	2020,	Wang	et	
al.	2020)	
	
THE ENDGAME 
Ultimately,	 the	 fear	and	agony	
arose	 by	 the	 zoonotic	 foe	 is	 a	
living	nightmare.	The	effects	of	
an	uncontrolled	crisis,	constant	
maintenance	 and	 isolation	
seems	to	be	heading	downhill.	
Even	when	it	is	all	over,	a	large	
number	 of	 people	 may	 come	
out	 of	 this	 with	 emotional	
scars.	
	
In	light	of	knowing	all	the	risks	
the	 pandemic	 may	 present	 to	
the	mentally	vulnerable,	 some	
measures	 will	 need	 to	 be	
established	 to	 limit	 this.	 Such	
may	include	guidelines	on	how	
to	 manage	 emotional	 distress	
and	how	to	access	help	amidst	

the	 crisis.	 These	 measures	 are	
especially	 important	 to	 young	
people,	health	care	workers,	those	
with	 troubled	 families	 and	 those	
who	lost	their	jobs.		
	
Fortunately,	 few	 studies	 found	
some	 bits	 of	 light	 at	 the	 end	 of	
tunnel.	 Families	 are	 gathering	
more,	 developing	 stronger	 bonds	
and	 people	 are	 able	 to	 take	 some	
breaks	 from	 their	 hectic	 life	
schedules	(Shanmugan	et	al.	2020).	
Perhaps	 in	 a	 few	 areas,	 the	
pandemic	 may	 be	 the	 dawn	 right	
before	 the	 sun	 rises,	 the	 Starry	
Night	on	Vincent’s	window	during	
his	painful	stay	at	the	asylum.	

‘The uncertainty of the epidemic 
progression would cause greater 

psychological pressure on the public.’  
– Huang & Zhao 2020, p. 5 
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MEETING 
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Examining antibiotic resistance in hospital ESKAPE pathogens 
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https://www.trybooking.com/BKUBF 
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Dr Amy Cain 
Macquarie University 

“Examining antibiotic resistance 
in hospital ESKAPE pathogens” 
Abstract: ESKAPE pathogens are 
important hospital bacterial species that 
are notoriously difficult to treat, largely 
because of their MDR phenotype. Using 
functional genomics techniques, like 
transposon insertion sequencing, we can 
start to understand the molecular 
mechanisms underlying antibiotic 
resistance phenotypes in ESKAPE 
pathogens, in order to develop new 
strategies to effectively treat these 
infections. Here we investigate 
consequences of exposure to last line 
treatment options, like colistin, phage 
therapy, new antibiotics and antibiotic 
combination therapy, in Acinetobacter baumannii and Klebsiella pneumoniae, to 
identify genes and pathways that are implicated in their resistance for the first time 
that could potentially represent new drug targets. 

Bio: Dr Amy Cain completed her PhD under Ruth Hall, at the University of Sydney, 
investigating movement of antibiotic resistance genes in Salmonella enterica. After 
PhD submission, she first worked at Macquarie University in Ian Paulsen’s group 
for 6 months, where she used transcriptomic techniques and phenotypic arrays to 
examine copper stress in Pseudomonas spp.  
She went on to do a postdoc at the Wellcome Sanger Institute in Cambridge, UK, 
where she developed bespoke genomics-techniques like TraDIS, for large-scale 
use. She then led the Molecular Biosciences team at the Malawi-Liverpool-
Wellcome Centre in Malawi, employed by the Liverpool School of Tropical 
Medicine, tracking and sequencing hospital-acquired bacterial infections. She 
returned back to Australia and to Prof. Paulsen's group at Macquarie University, 
where she helped develop the TraDISort method with Karl Hassan. She left once 
again to take up a competitive research fellowship at Vertex Pharmaceuticals in 
Oxford, UK, using transcriptomics to develop new drugs for kidney disease. 
She is now staying put at Molecular Sciences, Macquarie University, as a DECRA 
fellow, where she will leverage her unique skills to identify new antibiotic targets 
within synergist antibiotic combinations and examine the role of heavy metals in 
bacterial infection using various genomics-based methods. 

https://www.trybooking.com/BKUBF


 

THE ASM NSW-ACT  
BRANCH COMMITTEE 
NOMINATION FORM 

It's that time of the year again when we begin to prepare for the ASM NSW-ACT 
Branch Annual General Meeting. Nominations are required for the Chairperson Elect, 
the Treasurer (applicant must have previously served 12 months on the Committee 

for these executive positions) and Committee members.  
If you feel there is more you want to do for microbiology in NSW, now is a good time 

to fill in the Nomination form and become part of an energetic and motivated 
Committee. 

Don't hesitate - actions speak louder than words! 
 

Please send all nominations to the Branch Secretary Tim Newsome: 
EMAIL: tim.newsome@sydney.edu.au 

 
Please note that all nominations must be in writing. 

  Nominations WILL NOT be taken on the night of the meeting. 
Only ASM members may nominate and be nominated. 

 
We, the undersigned, wish to nominate: 

 
Print Name………………………………………………………………… 

 
For the position of (please tick) 

  Chairperson-Elect (1 year term & Chair 2 year term & Chair Past 1 year term) 
  Treasurer (2 year term) 

 Committee member (1 year term) 
 

Proposer: 

Print Name………………………………………… 

Signature…………………………………………... 

 

Seconder: 

Print Name………………………………………… 

Signature…………………………………………... 

 

I accept this nomination: 

Print Name………………………………………… 

Signature…………………………………………... 

Phone………………………………………………. 

Email………………………………………………. 

Date:        /          /2020 


