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From the editor

By Tim Newsome

What can | say about the end of 2020? It has been a year where we
have witnessed the tragic toll and social cost of the one most significant
pandemic of the last century. As microbiologists, this is something we
are very close to and indeed many of us feared before anyone had
heard of COVID-19. As scientists in an international community, we
are all deeply affected by the rampant spread of SARS-CoV-2 seen
overseas, and equally grateful and relieved of the success achieved in
Australia and New Zealand in averting a worst-case scenario more
locally. Many of our members have been at the front of the battle lines
in implementing patient care, diagnosis, and contact tracing, and we
salute you. Many of our members have pivoted their research program
to assist the global effort to find better treatments and diagnostic
technologies, develop vaccines, and understand the emergence of
SARS-CoV-2. And many of us have to shift our teaching online and
support microbiology students who have been displaced and isolated.
While the social scars and financial cost of the pandemic will be felt for
years to come, there are many reasons to be optimistic that in 2021
there might be some return to a resemblance of normality.

In this final issue of Syntrophy for 2020, | would like to express my
deepest gratitude to Susan Badman who has assembled Syntrophy for
the past six years. She has always been an absolute pleasure to work
with and gracefully manages microbiologists who miss deadlines. She
is responsible for the professional look of Syntrophy and she will be
missed. | wish you all the best for your future endeavours. All of which
leaves me little room to talk about the current contents, suffice to say
we have a fantastic Focus article on Vibrio cholerae, reports on Bugs
by the Beach and Nick Evershed ZOOM seminar. Finally, today
(Monday, December 14) is the deadline for applications for the ASM
Summer Scholarship, application forms herein.
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Focus Article

Multi-Level Genome Typing: a novel genomic tool for examining
global epidemiology of the Vibrio cholerae seventh pandemic

Liam Cheney’
1. School of Biotechnology and Biomolecular Sciences, University of New South Wales, Sydney, New South Wales, Australia.
Test

Cholera, caused by Vibrio cholerae, is an acute diarrhoeal disease transmitted through faecal contamination of water (Ali et
al., 2012). V. cholerae is divided into over 200 serogroups by “O” antigen serotyping (Choi et al., 2016). Of these, the O1
serogroup is responsible for all seven pandemics recorded in the modern history (1816 — present) and divided into the Classical
and El Tor biotypes (Hu et al., 2016, Choi et al., 2016). The ongoing seventh pandemic (7P) began in 1961 and has spread
across the globe in a series of three waves (Mutreja et al., 2011). The 7P is distinguished from the previous sixth pandemic by
a shift in etiological agent from O1 Classical to O1 El Tor.

Identifying isolates within the 7P pandemic has shifted from serotyping testing, to analysing higher resolution whole genome
sequencing (WGS) data. To-date, phylogenetics based on thousands of SNP differences has been used to investigate both
large scale 7P transmission between continents, and origins of recent outbreaks including the 2010 Haitian epidemic (Mutreja
et al., 2011, Jenson et al., 2011). Although phylogenetics can utilise the high level of detail offered by WGS, limitations exist.
Firstly, the lack of a standardised and transferable naming system to describe lineages and/or clades within a phylogeny.
Secondly, phylogenetic relationships must be recalculated every time new genomic data becomes available.

In this study, the newly developed Multilevel Genome Typing (MGT) method (Payne et al., 2020) was applied to Vibrio cholerae
to classify 7P populations (Figure 1). MGT defines a standardised nomenclature and is based on the multi-locus sequence
typing (MLST) concept, where sequence types (STs) are assigned based on a unique combination of alleles found in a strain
(Maiden et al., 2013). In MGT, we expand the concept to include a series of MLST schemes (levels). The 7P MGT consists of
eight levels, with the lowest, MGT1, composed of 7 loci and the highest, MGT8, consisting of the complete 7P core genome
(3759 loci) (Figure 1). Finally, MGT2-6 gradually increased in size and allow for comparison of population structure from broad
to very fine resolutions.

The MGT was used to analyse all publicly available 7P genomes (n=4787) with the genetic relationships calculated by MGT2
best describing global spread (Figure 2A). MGT2 was designed to recapitulate previous findings of the three waves of global
transmission (Mutreja et al., 2011). The vast majority of isolates from waves one, two and three were successfully assigned
as MGT2 ST1 (98%), MGT2 ST2 (99%) and MGT2 ST3 (99%) (respectively) (Figure 2A). We propose a standardised
nomenclature for three waves of transmission, and unlike phylogenetic analysis, these STs can be directly compared to newly
sequenced isolates without recalculating genetic relationships for the complete dataset.

To examine the utility of the MGT at higher resolutions we examined 224 isolates from the recent Haitian outbreak (Jenson et
al., 2011). Between 2010-2017, three distinct clades evolved within Haiti which were described by MGTS STs 30, 1748 and
1752 (chronologically ordered) (Figure 2B). During the outbreak, the most commonly used typing method was pulse-field
electrophoresis (Reimer et al., 2011). However, this technology was unable to distinguish isolates within Haiti. MGT5 typing is
the first standardised method to characterise fine scale population structure within the 2010 Haitian outbreak.

Here, an eight level MGT described both long and short-term V. cholerae 7P epidemiology. These levels offer flexibility in
typing resolutions with MGT2 describing global spread, and MGTS dividing within a national epidemic. The MGT defines the
first scalable 7P typing scheme that can produce stable nomenclature. We present the 7P MGT as a new genomic tool for
tracing current, and future spread of the V. cholerae 7P pandemic.

Public submission, comparison, and analysis of 7P genomic data by MGT is available through the MGT database
(https://mgtdb.unsw.edu.au/) including all of the above analyses.
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Figure 1. The V. cholerae 7P Multilevel Genome Typer

The 7P MGT consists of eight MLST schemes referred to as levels. Coloured bars represent each level and vary in width
depending on the number of loci. The composition and number of loci were labelled next to each level.
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Figure 2. MGT described both long and short-term V. cholerae 7P epidemiology
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(A) A seventh pandemic core genome phylogeny (n=4787) based on MGT8 alleles was visualised with Grapetree (Zhou et al.,
2018). Nodes were MGT8 STs and node sizes were proportional to the number of isolates with the same MGT8 ST. Notes
were coloured based on their MGT2 ST. Branches longer than 50 allelic differences were truncated and represented as hashed
lines. (B) Haiti outbreak isolates were collected (2010-2017) and the number of isolates assigned to each MGT5 ST were
shown. STs assigned to less than 10 isolates were collapsed into a single grey box.
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About the lead author

Liam Cheney is a Ph.D. candidate under the supervision of Prof. Ruiting Lan at the University of New South Wales, Sydney.
His research uses large data analysis to develop new approaches for tracing bacterial transmission. He currently works on
Vibrio cholerae and Staphylococcus aureus genomic data.

THe pepC

The 4t annual Bugs by the Beach conference was held virtually on the 20" November. BBB has fast become a mainstay of
the NSW Microbiology calendar. This year’s conference was hosted by the University of Newcastle and streamed by ~50
attendees. The organisers did well to dispel the normal disjointed feeling of a virtual conference by including a small audience
in Newcastle that provided the feeling that you were part of a crowd (including live applause!).

The keynote speaker was Professor Linfa Wang from Duke-NUS who gave a highly topical talk on his work tracing the origins
of bat-borne viruses. Work in the Wang lab has demonstrated that bats are permissive hosts for a range of viruses because
they have dampened innate immunity and enhanced DNA repair. These are thought to be adaptions for flight, but as a
consequence, have made bats an abundant host for largely asymptomatic viral replication. Professor Wang also touched on
an interesting concept of spill-back (c.f spill over) in pathogen epidemiology. Spill over refers to zoonotic transmission of
pathogens from animal reservoirs (like bats) to humans, and Prof Wang discussed the possibility of humans transmitting
viruses back to naive reservoir populations. The current SARS CoV-2 epidemic was used to exemplify the effect where humans
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have infected minks, cats, dogs, and lions. The major concern being that naive populations of bats around the global may
become infected during the human SARS CoV-2pandemic and serve as reservoirs for future spill over events.

The event also included excellent talks from a variety of disciplines across NSW. We next heard from Kenya Fernandes (U
Syd, Carter Lab) discussing her recent work on the synergistic effects of lactoferrin and amphotericin as a potent anti-fungal.
This work will no doubt lead to approaches for combating emerging anti-microbial resistance in fungal pathogens. We also
heard from Mohamed Ahmed (UTS, Rodrigues lab) who discussed his work demonstrating how peptidoglycan remodelling
plays a critical role in maintaining the septal pore during spore formation in Bacillus.

After a short tea break to grab a coffee and adjust the ZOOM background, we deep dived on DNA replication and Lisanne
Spenkelink (Uni of Wollongong, Van Oijen Lab) showed us how DNA polymerase exchange occurs in the Yeast replisome
using single molecule microscopy and beautifully labelled polymerases. The afternoon session finished strongly with three
talks on high-throughput analyses of RNA-RNA interactions, membrane transporter structures, and marine microbiomes,
respectively. Daniel Mediati (UNSW, Tree lab) discussed an unusual regulatory mRNA that controls antibiotic tolerance in
multi-drug resistant Staphylococcus aureus (MRSA). Bhumika Shah (MQ, Paulsen lab) presented her results on high
throughput analysis of new classes of substrate binding transporters from Cyanobacteria, and Megan Huggett (Uni of
Newcastle) discussed how changes in angel fish microbiomes may be used to monitor the health of marine environments as
they are increasingly pressured by climate change.

The afternoon presented a wonderfully diverse cross-section of the excellent microbiology happening in NSW. The venue for
BBBS5 is yet to be decided, but I'm confident all of the attendees are looking forward to BBB next year when we can get together
(in person!) to discuss more of the great science happening in NSW.
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ZOOM seminar on Datavisualisation and COVID-19, by Nick Evershed

We were delighted to hear from Nick Evershed for a special ZOOM presentation on November 2" and we
were very pleased to attract 55 participants from ASM and JAMS who were able to join us. Nick is an Guardian
Australia journalist, specifically a Data and Interactives editor, and Walkley award winner (twice). He journalism
covers a wide range of topics from dog breeds to social issues, but more recently he has been very active in
developing data visualisations on COVID-19. Nick talked about the prominence of data visualisation in the
current pandemic and cited some impressive and influential examples from around the world’s media, such as
the Washington Post. He then guided us through the process of how he collaboratively developed a piece
explaining Ro, or the basic reproduction number, a term that has recently permeated the public consciousness.
Nick finished by providing some very useful links to aid data presentation covering charting tools, handling
data, colour tools, and mapping. All this can be found in his Google Slides document, Datavisualisation and
COVID-19, which he graciously agreed to share.

Gl‘ﬂ'ﬁimn

The pandemic
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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 14 December, 2020




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 by Coursework 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.



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 31** 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.



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 Monday 14 December, 2020.



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.



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.



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);
- Anindication of whether the methodology for the project is currently established in the laboratory.



