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From the editor 
By Timothy Newsome 

Welcome to your final issue of Syntrophy for the year. This is a busy 
time for many of us, for us in the university life it is a race against time 
to get Semester 2 exams and assignments marked and finishing up 
business before shutdown. Luckily, we are able to invite you to two 
end-of-year events to ease the suffering and gear up for Christmas. 
CAPSIG are holding their X-mas end of semester seminar on the topic 
of Gut Microbiome and Health with a presentation by A/Prof Andrew 
Holmes from the University of Sydney. Act now because registration 
ends today, see p5 for details. 

I would also like to invite you to the NSW-ACT branch sponsored 
Christmas shindig on the 5th of December, held again at The Rocks 
Brewery in Alexandria. Due to sponsorship from WISH-MED 
(Healthcare Product supplier), we are able to offer free registration for 
ASM members. That’s right, free food and refreshments for members 
and all you have to do is register (see p2 for details). This was a great 
event last year and I hope to see you there. 

The Focus article is presented by PhD candidate Liam Howell (from 
my laboratory) who offers a fascinating glimpse into the world of single 
cell virology (p3). 

Syntrophy will return next year! Merry Christmas! 
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upcoming issue of Syntrophy. Please contact 
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for inclusion. 
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Let’s Party! 
The Australian Society for Microbiology 
(NSW/ACT) invites you to their annual 

Christmas Party 
December 5, 2019 6:30-9:00 PM 

The Rocks Brewery 
Building 2, 160 Bourke St 

Alexandria, NSW 
 
 

Cost:  
ASM- Free entry 
Non-ASM: $15.00 
Food and Complimentary 
drink included 

       RSVP: at Trybooking.com (see below) 
By 5pm, Thursday Dec 5th 

 
Please include in RSVP: 
-Dietary Requirements 
-Date and Amount Paid 

Payment for non-members: Online by Trybooking only. No Cash at door 
https://www.trybooking.com/BGRKS          ASM Christmas Party 2019 (Please include name in booking)  
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Focus Article 
Single cell analysis in virology: avoiding a means to an end 
Liam Howell 
School of Life and Environmental Sciences at the University of Sydney, Australia. 

Averages form the core of interpreting scientific research, both in an experimental and statistical context. They are how we see 
through the fog of random variation and noise to gain a deeper understanding of natural phenomena. However, in some contexts 
averages obscure, rather than reveal, underlying mechanisms. Imagine a disease with a mortality rate of 70%. That statistic 
would suggest that if you contract the disease then you have a 30% chance of recovering. In reality your likelihood of survival 
may be completely divorced from the average, but rather depend on a vast range of variables unique to you; from the history of 
your immune system’s exposure to antigens, to stochastic variation (did you have a coffee in the morning?). These variables 
may be highly relevant to predicting an accurate prognosis. Averages may be designed to eliminate the influence of random 
chance, but their use can also mask important variation (Figure 1).  

Traditional methods in the fields of virology and cell biology often focus on the analysis of bulk populations of clonal cells, and 
thus generate data on the ensemble properties and average responses of these populations [1]. These methods are excellent 
for identifying features common to a process or population because they are specifically designed to interpret variation as noise 
and eliminate it where possible. However, studies utilising single cell analyses are now demonstrating that this ‘noise’ may be 
of significant biological relevance in many systems [1-3]. 

The potential for biological significance in this variation results from the fact that populations of cells with a homogenous genotype 
actually possess substantial inherent phenotypic heterogeneity resulting from inevitable variations in the local environment of 
each cell, as well as the stochastic nature of gene expression and the phenotypic robustness of each individual cell in the 
population [4]. Further, a seemingly homogenous population may in fact contain rare subpopulations that cannot be identified 
by whole population methods. This is likely to be of particular relevance in many cellular contexts, including the role of stem cells 
in cancer progression [5, 6]. Collectively, this means that the average behaviour of a population of cells may not be indicative of 
the behaviour of the individual cells that compose that population [3]. As viruses are dependent on their host cells, this cellular 
heterogeneity may impact basic processes such as viral entry, replication efficiency and release, which in turn have 
consequences for the clinical outcome of infection. The ability to observe and analyse cells at an individual level is therefore 
highly desirable, particularly in studying viral infection, where the complex interactions between host cell and virus are 
exceptionally sensitive to cell state, and virus and cell populations are often highly diverse [7]. Fortunately, a number of 
advancements in imaging and molecular analysis technologies are now enabling increasingly comprehensive observation of 
large numbers of individual cells. 

Imaging single cells 

High-resolution, sensitive time-lapse fluorescence microscopy combined with the use of recombinant fluorescent virus strains 
enables the observation of viral infection at the single cell level in real time at high resolution. This method has been used to 
observe viral gene expression in individual cells over time, resulting in the identification of substantial between-cell variation in 
the progression of poliovirus infection and allowing the relative contribution of the virus and host cell to this variation to be 
determined [8]. This represents a powerful tool for investigating and characterising new virulence mechanisms, as it allows the 
observation of rare, transient phenotypes that cannot be detected by population methods.  

Single cell -omics 

The application of single cell transcriptomics and proteomics to virology are also providing new insights into the host-pathogen 
interface. Single cell mass cytometry has been used to show Varicella Zoster Virus (VZV) directed phenotypic remodelling of 
infected T cells, resulting in infected cells preferentially trafficking to the skin [9]. The highly differentiated nature of T cell 
populations, in combination with the complex surface protein expression changes necessary to induce skin trafficking had 
previously masked this remodelling effect in analyses of bulk cell populations. This resulted in the hypothesis that T cells 
preferentially infected skin trafficking memory T cells, when in fact they are able to induce any T cell to adopt this behavioural 
profile.  

These studies demonstrate that single cell analyses open up an entirely new perspective on many biological processes, allowing 
us to observe important and novel host-pathogen interactions that have so far been obfuscated by traditional population 
methods. 
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Figure 1: GFP expression in cells infected with a GFP-tagged virus 
demonstrate that a seemingly homogenous cell population may 
actually contain subpopulations that vary in any number of biologically 
relevant ways that can alter host-pathogen interactions and impact the 
processes of viral infection. Adapted from Figure 1E [8] 

About the Author 
Liam is a PhD candidate in Dr Timothy Newsome’s Laboratory within 
the School of Life and Environmental Sciences at the University of 
Sydney. His research focuses on intrinsic phenotypic heterogeneity 
within clonal populations and its impact on host-pathogen interactions, 
viral replication, and the outcome of infection. 
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Key dates 
CAPSIG NSW   
4 December 2019,  
see details page 5 

Yeast Products and  
Discovery Meeting 
4 – 6 December 2019,  
see details rig  



 

 

 
 

Gut Microbiome and Health 
 

 
Associate Professor Andrew Homes, from the School of Environmental and Life Sciences, 
University of Sydney, is currently performing research on understanding the mechanisms of 
host-microbe interaction in the gut.  This important area of research is gaining traction 
throughout the Scientific community and has implications for the Pharmaceutical and 
Nutraceutical industries worldwide. 
 
Andrew will present on: “A deeper understanding of factors that influence the assembly of 
microbial communities is essential for both human and environmental health.  Andrew’s 
current research encompasses both these with a particular focus on understanding the 
dynamics of gut microbial community composition, the mechanisms of host-microbe 
interaction in the gut and development of tools to enable management of the gut microbial 
ecosystem for health. This work spans the development of health interventions for individuals 
such as nutraceuticals, the bigger picture aspects of the food system in public health and how 
changes in the nutrient environment drive animal ecology.” 
 
 
Date:   Wednesday 4th December 2019 

Venue:  Auditorium Room, Canterbury Hurlstone Park RSL 
20-26 Canterbury Road, Hurlstone Park. 
 
 

 
PROGRAMME 

5:00 pm – 6:00 pm Registration  

6:00 pm – 6:15 pm Introduction – Vijay Randev, Shimadzu Scientific 

6:15 pm – 7:00 pm Gut Microbiome and Health - Associate Professor Andrew Holmes, 
School of Environmental and Life Sciences, University of Sydney 

7:00 pm – 7:15pm Question time  

7:15 pm – onwards Dinner, plus the usual annual festive activities in the usual CAPSIG-
NSW style! 

Cost: $75.00 per person. Cheques payable to CAPSIG - NSW.  (CAPSIG is a non-
profit group with annual turn-over less than the statutory limit and hence GST is not 
applicable) 

 

RSVP:  Wednesday 27th November 2019 
 
 

Bookings: Ms. Melissa Bourke on Email melissa.bourke@biomerieux.com  
 Phone 0416 036 443 

   

 

CAPSIG  NSW 

COSMETICS AND PHARMACEUTICAL SPECIAL INTEREST GROUP 
ABN 20 932 313 797 

                                      CAPSIG is a special interest group of the Australian Society for Microbiology 



This seminar is proudly sponsored by: 

   

      
                                 

BOOKING FORM Please note, booking and payment by the RSVP date is essential  

Name(s)  
please print Company Email  

please print Phone 

* Would you consent 
to have your email 

address be disclosed 
to sponsors? * 

 
 
 

   Yes / No 

 
 
 

   Yes / No 

 
 
 

   Yes / No 

 
 
 

   Yes / No 

 
 
 

   Yes / No 

  
Cheques and booking details to be sent to: 
Ms Melissa J BOURKE 
PO Box 432 
Alexandria NSW 1435 
E-mail: melissa.bourke@biomerieux.com  

 

CAPSIG BANKING DETAILS: 

Account Name:   CAPSIG  NSW 
Account No.    043238414 
BSB:     112-879 
Bank:     St. George 
 

TERMS AND CONDITIONS 
1. Payment must be made by the RSVP date of the seminar. 
2. Payment must be by cheque or direct deposit (make sure you include your company / name 
in the transaction). 
3. All cheques must be made to CAPSIG NSW. 
4. Cancellations must be made by the RSVP date, otherwise full cost of the seminar must be 
paid. 
5. CAPSIG NSW is a non-profit group with an annual turn-over less than the statutory limit 
and hence GST is not applicable or charged. 
6. If you require an invoice please email Melissa at melissa.bourke@biomerieux.com

 


