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From the editors

By Jim Manos and Maurizio Labbate

Dear ASM members,

Another year is drawing to a close, and we hope that 2022
will herald a return to greater normality, with most
Australians now vaccinated!

ASM branch events will be returning to face-to-face, with the
ASM NSW/ACT branch Christmas Party on December 7t at
the Rose Hotel, Chippendale, from 6pm (see below). This is
the first chance for everyone to get together for two years, so
make sure you register to attend! Free for members!

The ASM-ACT Microbiology group will also have a Christmas
Party on December 8t (4-6pm) at Badger and Co. The ASM-
ACT Microbiology group was launched earlier this year by
committee member Anukriti from ANU, and has been a major
success, holding several events for members and non-
members with presentations by EMCRs and lab heads
(synopsis inside).

In this issue we have the last in our series of magazine style
articles from prize winning microbiology students at UTS; this
issue features Rosa Gharibi, on the topic of herpes latency.

A notable recent event was the launch of the Australian
Symposium on Prokaryotic Molecular Genetics & Cell Biology
on November 26%, organised by lan Grainge and Karl Hassan
(Univ. of Newcastle) and Christopher Rodrigues and Bill
Soéderstrom (UTS). A brief report from this event is inside.

We will begin 2022 with a bang, or rather a bash! Heema and
Jim have revived the Biofilm SIG (asleep since late 2017 @)
and its inaugural ‘biofilm bash’ will be face-to-face at UTS on
Feb 18t - see flyer inside.

We the committee would like to wish you all a very Merry
Christmas and a Happy New Year.
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Focus Article. Rosa Gharibi (University of Technology, Sydney)

ROSA GHARIBI

HERPES: DEFEATING THE VIRUS THAT PLAYS
HIDE-AND-SEEK IN IMMUNE SYSTEMS

NEW THERAPEUTIC APPROACHES AND INSIGHTS INTO VIRAL LATENCY
FORESHADOW THE BEGINNING OF THE END FOR THE LIFE-LONG INFECTION

Have you ever woken up ready to start your day, only
to be greeted by an unsightly and itchy red sore
around your mouth, mocking yvou in the mirror?
Chances arc that you're not the only onc affected by this
infectious surprise. Globally, up to two-thirds of people
under 50 carry Herpes Sinplex Views 1, commonly
referred to as Herpes' or ‘TISV-1'(WHO, 2017). It is
tempting to dismiss the scriousness of cold sorc
infections, thinking they posc no significant health
implications. Howcever, this contagious virus can
transform  into  life-threatening  and  devastating
ncurological conditions, such as cncephalitis, and cven
increase susceptibility to HIV (Mody ct al., 2020). In
some cascs, infants may cven contract nconatal herpes
while passing through the mother's birth canal (Pinninti
& Kimberlin, 2018).

A cloud of mystery surrounds viruses because they don't
play by the same rules as other common pathogens like
bacteria. Neither alive nor dead, viruses don't replicate
independently and instcad take control of the host's
cellular systems to churn out an army of microscopic
viral soldicrs. Scicntists have dedicated decades to
scarching for preventative methods and a potential curc
for TISV-1 but were rewarded with mostly unsuccesstul
or inconclusive results. So, what cxactly is it that gives
this virus the upper hand despitc human efforts?

' The Culprit: Herpes simplex Virus Type 1,
Family: Herpesviridae
Structure: The double stranded DNA is
cncapsulated by a protective protein cage known
as a 'capsid’, an cxtension of the main protein shell
called the ‘tegument’. The cntire virus is cncased

in a final, protective lipid envelope.
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Latency: Why So Quiet?

This ancicnt virus has a fascinatingly uniquec way to cnsurc it
sccurcs permancnt residence within its unlucky host. The
unwelcome guest begins by harbouring its genctic material
in the nervous system after the initial infection. Tts structurc
{outlincd in figure 1) allows for DNA to be injected out from
the capsid into the nuocleus of the host's nerve cells
(McElwee ct al., 2018). Tt takes refuge in nerve cells to
restart the infection during the lifetime of the host while
proiecting its precious DNA; the instruction manual for its
activitics (Singh & Tscharke, 2020). Figurc 2 shows a
simplificd description of the process. The tendency to create
viral reservoirs and remain dormant is known as 'lateney’. In
most cascs, the virus docs not cause significant harm to the
host in return for an environment to replicate in, cnsuring
pencrational stability (Singh & Tscharke, 2020). As a result,
The virus may recawaken whenever onc's immune system is
compromiscd, particularly in times of illness and fatigue
(Mody ct al., 2020).

Duc to latency, the virus docsn't always clicit a response
from the immune system, making it difficult to treat. As a
result, many live their ecntire lives dealing with this
agonising infection, cnduring significant "physical and
cmotional stress” (Bernstein et al., 2020). On the bright side,
deerypting this mechanism can uncover the virus' scerct to
longevity, and new studics have revealed what we never
knew about the transmission of HSV-1.

The Truth About Herpes Transmission

We oncec believed that the re-appearance of cold sore blisters
was the tell-tale sign that the virus had reactivated. Tt turns
out we've been wrong. New rescarch has revealed that viral
shedding (when the viral structure breaks apart and spreads
in the host's body) and reactivation may occur in complete
scerecy, more frequently than we thought possible (Singh &
Tscharke, 2020). Many in the population arc carricrs
because  infected individuals may pass on the virus
unknowingly, remaining wholly asymptomatic.
Conscquently, overcoming a virus with the means to
infiltrate the same immmme systems designed to kill it
bhecomes an even higger ordeal.

Figure I. Biclovical profile of HSV-1 (Mo Efwee et al., 2018)
Image refrence: https:Fararasrescarchgate.nctfigure/HSV -1 -mode] stracture -and-
genome-armngement-a-The-icosahedral-DN A-containing -capsic_tig] 234159181
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Vaccines: Learning from Past Mistakes
Currently, our best bet against HSV-1 infections
is antiviral drugs that relieve symptoms, but that's
about all they do. More concerningly, the frequent
usage of such antivirals has led to the emergence
of highly resistant strains, which are more
difficult to treat and control (Zhang et al., 2021).
There's no better solution than a vaccine when it
comes to preventing the disease and reducing
antiviral use. However, many traditional 'sub-unit'
vaccines of the past were mostly unsuccessful. A
2012 vaccine found only 35% efficacy again the
HSV-1 virus and offered no immunity against
HSV-2, the sister virus of HSV-1, which causes
genital Herpes. Genital Herpes is one of the most
common sexually transmitted infections globally,
but this vaccine offered no cross-protection,
failing to shoot two birds with one stone (Belshe
et al., 2012; McElwee et al., 2018).

Shortcomings of the past have pressed scientists
to explore new avenues, and a recent
breakthrough in a guinea pig vaccine study might
just be the good news we've been waiting for. R2
is a live-attenuated vaccine; its composition
includes a viable segment of the HSV-1 virus that
has been weakened. It is also non-neuroinvasive,
meaning that it can't escape an immune response
and establish latency like the actual virus. These
factors make it safer than previous vaccine
candidates because consequently, R2 eliminates
concerns of developing neurodegenerative
conditions associated with HSV-1 (Bernstein et
al., 2020).

"..THE FACT THAT THE
(VIRAL) SHEDDING WAS

KNOCKED DOWN SO MUCH IS

A REALLY GOOD SIGN."
- Gary Pickard

In the trial, R2 more than halved the viral
shedding period, from 29 to 12-13 days
(Bernstein et al., 2020). This feature has the
potential to significantly reduce transmission in
our societies, with lead scientist Gary Pickard
expressing that "...the fact that the (viral)
shedding was knocked down so much is a really
good sign." Despite the positive developments, it
won't be for a few more years when this vaccine
can advance to human trials. This hasn't
discouraged Pickard and his team who plan to
create a HSV-2 version of the vaccine and test
whether it will also provide similar levels of
cross-protection against both herpesviruses.

A

Emergence of cold sores at site of initial infection
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Vaccines can Prevent, but Gene Editing is the Cure
Preventative vaccines aren't an option for most of the global
population who already live with a herpes infection, particularly those
combatting antiviral-resistant strains with difficulty keeping infections
at bay. Addressing these concerns, gene editing treatments take on a
whole new approach and have emerged as a new hope. Using
enzymatic genetic scissors such as CRISPR/Cas9 or meganucleases,
molecular incisions are created, causing the collapse of the viral DNA
and ceasing infection. A gene-editing study led by Harvard Medical
School utilised the Cas9 cutting enzyme, uncovering the Achilles heel
of Herpes: it is most vulnerable to gene-editing techniques during
active DNA replication (Oh et al., 2019).

Even more promising, a later trial at the Fred Hutchinson Cancer
Research Centre revealed that using meganucleases, which are a
combination of two genetic scissors, proved to be much more efficient
as opposed to Cas9. Meganucleases did not only cause mutation but
completely degraded the viral genome. The trial successfully
eliminated the virus during active replication and up to 90% of the
harder-to-reach latent virus in the body (Aubert et al., 2020).

Replacing Cas9 with meganucleases to attack the DNA of the actively
replicating virus, where it is most vulnerable, can potentially lead to
even better results in trials. Reassuringly, research suggests that using
such genetic scissors does not threaten normal cell processes or
contribute to the risk of mutations or cell suicide. However, the
potential toxicity of meganucleases and other gene-editing tools
remains uncertain and further investigation is required to ensure
they're safe for human use (Zhang et al., 2021).

The Verdict

There is still much to learn about HSV-1 and its lingering behaviours
in nerve cells. These behaviours must be examined with more
sensitivity than ever to identify the exact mechanisms that signal the
end of latency, helping us understand this cryptic process and put our
knowledge towards making the most effective treatments possible
(Singh & Tscharke, 2020). Widespread vaccination and gene editing
can offer great relief to those infected while protecting the rest of the
population and future generations from infection.

One thing is almost certain: we won't have to wait much longer to see
the reign of the herpesvirus come to an end.
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Event Report: ASM ACT Microbiology group seminars

Report by Anukriti Mathur

The ASM ACT Microbiology group has met three times recently for seminars, with one in person session
(Finkel theatre, ANU) on 5th August, and two online sessions on 18 October and 11 November. We had
great support from the local microbiology community, with between 20-35 participants for each session.

A list of speakers and topics is given below, along with some screenshots from the events.

5 Aug. Stephen Fairweather (RSB, ANU). The Neisseria gonorrhoeae Multidrug Efflux Pump MtrD:
How Three Work as One.
Shouya Feng (JCSMR, ANU). Inflammasome signalling requires pathogen-selective
killing by guanylate-binding proteins

18 Oct. Navneet Singh (JCSMR, ANU) Dicer is essential for maintenance of HSV latency
Adele Lehane (RSB, ANU) Understanding high-level resistance to antimalarial PfATP4 inhibitors.

11th Nov. Jenni Hayward (RSB, ANU). Elucidating and exploiting the mitochondrial
electron transport chain of T. gondii parasites
Robyn Hall (CSIRO). Ecology, evolution, and epidemiology of rabbit caliciviruses in Australia

Clinically relevant levels of resistance to the antimalarial candidates cipargamin and

Anukriti Mathur

(+)-5)733 resulting from a G358S mutation in the PfATP4 Na* pump

1. How does Complex III of T. gondii
differ to hosts?

- Mass spectrometry analysis of TgMPPa complex

Adele Lehane Giel van Dooren

David Tscharke
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Event Report: Australian Symposium on Prokaryotic

Molecular Genetics & Cell Biology

Report by Karl Hassan

Friday 26" of November saw the launch of the Australian Symposium on Prokaryotic Molecular
Genetics & Cell Biology. This event was organised by lan Grainge (University of Newcastle),
Christopher Rodrigues (UTS), Bill Soderstrom (UTS) and Karl Hassan (University of Newcastle).
The symposium had > 70 registrants. Attendees were treated to a keynote talk from Professor
Trevor Lithgow (Monash) on his group’s research into bacteriophage that target antibiotic
resistant Klebsiella. The keynote was followed by eight student/ECR talks from some of the
emerging stars of Australian microbiology (see flyer below for details). Speaker prizes of $500,
provided by the ASM/NSW-ACT branch committee and the Australian Genome Research Facility
(AGRF) were awarded to Verlaine Timms (Newcastle) and Hannah Brown (UTS). Helena Pham
(UTS) won a special prize for the best microscopy image, provided by Light Microscopy Australia.

1st AUSTRALIAN SYM POSIUM
an Prokaryotic. Molecular Genetlcs,_

. ‘& Cell Biology = **
Frlday November 26th, 2021 ’ |

Register here: Register here ://forms.gle/N7QeBkxcbpfaXMWr5

9.00 am Welcome
9.05 am Keynote Address: Trevor Lithgow, Monash

9.45 am Oliver McNeilly, UTS. Understanding novel silver nanoparticle resistance in the
critical level bacterial pathogen Acinetobacter bgumannii,

10.05 am Huong Pham, UQ. Indirect regulation of the glutamine transporter GInPQ, by
cyclic-di-AMP affects cefuroxime resistance in Lactococcus lactis.

10.25 am Helena Chan, UTS. A dynamic, ring-forming MucB / RseB-like protein influences
spore shape in Bacillus subtilis.

10.45-11.00 am Tea break

11.00 am Hannah J. Brown, UTS. How do CetZ tubulin like cytoskeletal proteins promote
archaeal swimming?

11.20 am Verlaine Timms, UoN. Meta-transcriptomic” sequencing to enhance pathogen
genomics.

11.40 am Yan Liao, UTS. A new paradigm of cell division: “two EtsZs” strategy in Archaea.

LA

12.00 pm Rhys White, University of the Sunshine Coast. Completing the genome sequence
of Chlamydia pecorum strains MC/MarsBar and DBDeUG: New insights into this enigmatic
koala (Phascolarctos cinereus) pathogen. .

12.20 pm Leo Zhang, UTS. Bacterial Genetic Instability Facilitates the Rapid Emergence of
Antibiotic Resistance.

12.40-12.50 pm judging discussion and prizes.

B The Austratian Society, @

“Microbiology MICROSCOPY

NSW-ACT Branch AUSTRALIA NEWCASTLE
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Upcoming Events: ACT Xmas Party

The Australian Societ |

,Q*’f " 4

bringing Microbiologists together

o

'v -
© -
S

~ /" ASM ACT 20219, XMAS PARTY
" Wednesday 8""December
BADGER &0}’
4 pm=6pm L

-

_~JOINUS FOR:
TEAM TRIVIA
DRINKS & FOOD WITH FRIENDS

SCAN ME REGISTER WITH QR CODE

KAMBRI PRECINT @ ANU, CANBERRA ACT 0200
BADGER & CO. ARE A CASHLESS PUB & ACCEPT CARD ONLY
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Upcoming Events: NSW Xmas Party

Australian Society of
Microbiology (NSW/ACT)
Christmas Party
The Rose Hotel

52-54 Cleveland St, Chippendale
6pm Tuesday 7" Dec

Members: Free !
Guests: $235
Food and a drink provided

Tickets at try booking
https://www.trybooking.com/BVX0OQ

or use the QR code!

Sponsored by

The Australian Society
R WISH-MED rMicrobiology 9‘5@

bringing Microbiclogists together

Saturday, 27 N


https://www.trybooking.com/BVXOQ
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Upcoming Events

;@"""ﬁgJAMS

- j‘ Joint Academic Microbiology Seminars

[T
D&% MINIMA MAXIMA SUNT

6:00pm: Tim Ghaly, PhD student, Macquarie Uni
“"On the taxonomy and functions of integrons*

6:30pm: Dr Miguel Hernandez-Prieto, Senior Research Associate,
UNSW

“Iron homeostasis in the cyanobacterium Synechosystis sp.
PCC6803. The centralrole of the Ferric Uptake Regulator*
Online via zoom:

Meeting ID: 890 0388 6528 , password: 3646790

Hosts: Nathan Williams and Jo Rothwell

When: épm Tuesday 30™M November 2021

o @JAMSorgAu #JAMSSyd ///-'; http://jams.org.au
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