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From the Editor

by Tim Newsome

Greetings microbiologists. Many
of you will be enjoying the
science on offer at ASM2016
Perth as you receive your latest
issue of Syntrophy, others will
be winding down from a busy
semester or enjoying the school
holidays with your families.

In this issue you will find a Focus
article by a finalist for this year’s
BD Awards, which tells the story
of filamentation as a bacterial
survival strategy. You can also
enjoy a report on the Career’s
Night we recently hosted on
May 26 at the University of
Sydney.

We find ourselves at the mid-
point of 2016, which brings me
to the announcement of our
NSW-ACT State branch Annual
General Meeting. This event will
be held Wednesday evening on
August 24 at Harpoon Harry’s in
Surry Hills. We will have more

details available soon (such as a
guest speaker and pricing), but
please note this date in your
diaries as I'm sure it will be a
great night.

I will soon be sending out
nomination forms for NSW-ACT
branch committee members.
The role of the committee is to
represent all the diverse areas of
microbiologist (no small task),
support our communities and
organise events that cater to the
needs of microbiologists across
the state (and territory). | have
found this to be a rewarding
experience that has put me in
contact with friends and
colleagues with whom I may
never have met otherwise. We
are an active branch and there
are many opportunities to get
involved. Submissions need to
be made prior to the AGM. See
you then!
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Lifestyle Dynamics of Uropathogenic Escherichia coli in the Urinary Tract.

by Daniel Mediati and Greg losifidis

The iThree Institute, University of Technology Sydney, New South Wales, Australia

Introduction: Urinary tract infections (UTls)
are among the most frequent bacterial
infectious diseases worldwide. In the
developed world, approximately 150 million
cases are reported each year, with almost 5o
% of women experiencing a UTI at least once
during their lifetime.t 2 Recurrences are
frequent and occur due to uropathogen
dormancy and persistence in the host
following infection; this is due to the evasion
of host immune defences and antibiotic
resistance. Uropathogenic Escherichia coli
(UPECQ) is the predominant etiological agent,
which accounts for up to 9o % of all UTls.2
UPEC is able to successfully colonise and
maintain infection of the urinary tract by
undergoing a complex intracellular infection
cycle within host epithelial cells (Figure 1).
During this intracellular cascade, UPEC utilise
an array of virulence factors which enable
attachment, colonisation, and rupture of host
epithelial cells, a progression that has been
documented in vivo.2 During this cascade of
events, UPEC undergo various physiological
and morphological changes, resulting in an
elongated filamentous form and their
subsequent reversal to bacillary forms, aiding
in their survival and pathogenicity.2

Attachment to host cells: Attachment is the
vital event initiating UPEC pathogenesis in
the urinary tract, and is mediated by type 1
pili containing the adhesin FimH, which
recognises mannosylated-glycoprotein
receptors on host epithelial cellst&. UPEC
express a variety of additional proteins on
their surface to facilitate attachment,
granting UPEC multiple binding specificities
throughout the upper and lower urinary tract.
For example, the less characterised P
fimbriae and associated proteins such as
PapG have an essential role in kidney
adhesion, which can lead to pyelonephritis.s
Once attached, UPEC invade bladder
epithelial cells via endocytosis, inducing the
host cell to undergo cytoskeletal changes via
the activation of the Rho-family proteins.2

Colonisation and intracellular bacterial
communities: Dense clusters of intracellular
UPEC with biofilm-like characteristics known
as intracellular bacterial communities (IBCs)
have been characterised in vivo.3 These
clusters are encased in extracellular DNA,
polysaccharide-rich  matrix and express
antigen 43, an autotransporter that promotes
autoaggregation.6 Developed IBCs resist
antimicrobials and offer shelter from host
immune responses.2 Additionally, UPEC
express a variety of iron uptake and transport
systems  and  various iron-chelating
siderophores — most notably salmochelin and

yersiniabactin, which bind available iron and
promote intracellular proliferation. In an

effort to counteract host iron-binding
proteins and the siderophore-inhibitor
lipocalin-2, UPEC express a variety of

glycosyltransferases. Moreover, toxins such
as  alpha-hemolysins  and cytotoxic
necrotizing factors are secreted by UPEC
during intracellular colonisation, which are
known to alter the host actin cytoskeleton to
induce host stress and promote proliferation.
Studies have demonstrated that secretion of
cnf1 limits phagocytosis by
polymorphonuclear  leukocytes,  further
promoting UPEC development within the
urinary tract.z

Egress and filamentation: During late stage
IBC  development, subpopulations  of
intracellular UPEC undergo filamentation.3
The filamentation response is known to
promote avid binding to the urinary tract
surface and facilitate epithelial cell rupture.2
In vivo studies have demonstrated that
filamentous UPEC are able to effectively
subvert host phagocytes®, and can rapidly
reinitiate cell division to produce bacillary
daughter cells that are capable of re-infecting
neighbouring  host cells.2  The  well-
characterised SOS stress response and
induction of the division inhibitor SulA has
been reported to cause filamentation in the
mouse model of UTI.E& However, more
recently, UPEC filamentation independent of
sulA was reported in the human cell culture
model, suggesting alternative regulatory
mechanisms are at play.2 The precise
mechanisms triggering the filamentation
response pathway during a UTI therefore
remain unclear.
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Conclusion: Our research aims to further
unravel the mechanisms of UPEC
pathogenesis, with a focus on the
physiological changes taking place in the late
phases of a UTI. Further understanding of
these virulence factors at play during
intracellular infection will allow the
development of novel drug therapies to
better treat UTlIs.

ABOUT THE AUTHOR

Daniel Mediati is currently completing his PhD
within Dr. lain Duggin at The iThree Institute;
University of Technology Sydney (UTS).
Daniel's research interests lie in functional
genomics and understanding the complex
relationship between genotype and phenotype.
His PhD research focuses on the microbial
genetics of uropathogenic E. coli.

REFERENCES

2 1.Stamm, W. E. & Norrby, S. R.
(2001). J Infect. Dis. 183, S1-4.

2 2.Foxman, B. (2003). Dis. Mon. 49,
53-70.

S  3.Justice, S. S., Hung, C., Theriot, J.
A., Fletcher, D. A., Anderson, G. G.,
Footer, M. J. & Hultgren, S. J.
(2004). PNAS 101, 1333-8.

S 4. Mulvey, M. A, Lopez-Boado, Y.
S., Wilson, C. L., Roth, R., Parks, W.
C., Heuser, J. & Hultgren, S. J.
(2998) Science 282, 1494-7.

2 5.Kuehn, M. J.,, Heuser, J.,
Normark, S. & Hultgren, S. J.
(1992). Nature 356, 252-5.

2 6. Anderson, G. G., Palermo, J. J,,
Schilling, J. D., Roth, R., Heuser, J.
& Hultgren, S. J. (2003). Science
301, 105-7.

2 7.Davis, J. M, Rasmussen, S. B. &
O'Brien, A. D. (2005). Infect.
Immun. 73, 5301-10.

o 8.Justice, S.S., Hunstad, D. A,
Seed, P. C. & Hultgren, S. J. (2006).
PNAS 103, 19884-9

S  9.Andersen, T. E., Khandige, S.,
Madelung, M., Brewer, J., Kolmos,
H. J. & Moller-Jensen, J. (2012).
Infect. Immun. 80, 1858-67.

Figure 1: UPEC Infection Cascade
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Culturing careers in Microbiology
by Mitchell Brown

On Thursday, May 26 a diverse group students from a number of
our universities came together at the Abercrombie Business School
for an evening of ‘culturing careers in microbiology’. The crowd was
a mix of mostly 2" and 3 year students studying Microbiology and
postgraduate students, all thinking about their future career options.
A huge thank you to our chief organisers of the evening Maurizio and
Kaitlin. You guys did a great job with the venue and assembling a
varied line up of speakers which gave us an interesting snapshot of
the wide variety of career paths available in microbiology and its
related fields.

We heard about careers as diverse as medical writing, clinical and
food microbiology, industry and academia. | personally found it
particularly interesting to hear about the speakers own career
journeys and the variety of paths they had taken to get to where they
are today. A big thank you to all these speakers who took time out of
their hectic schedules to come and talk to Australia’s future
microbiologists! Your insights are so valuable. The ASM NSW branch
and of course those in attendance, really appreciate your efforts.

The ASM NSW branch considers career development and
employment transition for students a key area of focus and we
welcome any feedback about the night. Please feel free to email me
with any thoughts about the evening or things you think are
important for future career evenings, at
mitchell.brown@health.nsw.gov.au. Thanks to everyone who
attended - you all helped to make the night a success.

Finally, for those who are currently seeking employment
opportunities, be sure to check out the ASM’'s careers and
scholarships section of the member's activities section of our
website:

http://www.theasm.org.au/member-activities/careers-and-

scholarships/
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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
Susan.Badman@rcpagap.com.au or (02) 9045 6073.

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, Mitchell Brown to obtain a copy of the current sponsorship prospectus:
Mitchell.Brown@health.nsw.gov.au.
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