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From the editor 
By Tim Newsome 

Dear Microbiologists around Australia, my feeling on the current 
COVID-19 pandemic is considerably less doom and gloom since my 
last Editorial in the back end of February. So much was unknown 
earlier this year with the uncertainty on whether we were following an 
Italian trajectory or something less devastating. Now we have seen 
what a US trajectory looks like and despite the human, social and 
economic cost Australia has suffered, we have a good idea how much 
worse it could have been. But we are not out of the woods yet and our 
steps forward must be taken with caution. I am certainly grateful to 
have reached the end of semester with some degree of sanity intact. 

We look forward to providing an exciting range of talks delivered 
remotely over the next six months, from researchers and clinicians at 
the frontline of the pandemic as well as a variety of other topics. As we 
find our feet with online delivery, we hope ASM will be able to engage 
you with speakers from all around Australia coordinated by all of the 
State branches. We have been encouraged by the response we got 
from Dr Matthew O’Sullivan’s talk and our next offering will be Prof 
Eddie Holmes from the University of Sydney. Eddie needs little 
introduction; he has made seminal contributions to the areas of 
emerging viral diseases and their evolution and has been a central 
figure in developing our understanding of this new coronavirus threat. 
Eddie will deliver a streamed talk on this topic, presented jointly by 
ASM NSW-ACT and JAMS on June 11. Further information to follow 
but mark the date in your calendars. 

Elsewhere in this issue, please find our Focus article on the 
control Bacillus subtilis proliferation during sporulation and information 
on the James Vincent Scholarship to support attendance at a national 
or international meeting for an Honours or PhD student working in the 
area of nitrogen fixation. 

 

 

 

 

Erratum page 3:  
Figure 1. Chromosome translocation and peptidoglycan remodelling 
during spore development. 

As originally published, this figure was lacking the labels for the 
fluorescence microscopy and schematics. The editor apologises to the 
Focus article authors. 
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Focus Article 
Coordination between chromosome segregation and 
peptidoglycan remodelling maintains developmental 
compartmentalization during sporulation in Bacillus subtilis. 
Ahmed Mohamed1, Johana Luhur1, Helena Chan1, Christian Evenhuis2, Milena Awad3, Dena Lyras3, Cécile Morlot4, 
David Z. Rudner5, Christopher D. A. Rodrigues1 
1The ithree Institute, University of Technology Sydney (UTS), Australia. 
2Microbial Imaging Facility (MIF), University of Technology Sydney (UTS), Australia. 
3Department of Microbiology, Monash University, Melbourne, Australia 
4University of Grenoble Alpes, CNRS, CEA, IBS, Grenoble, France 
5Department of Microbiology, Harvard Medical School, Boston, USA 

Successful cell proliferation requires precise coordination between chromosome segregation and cell division. In growing 
bacteria, the final step of chromosome segregation is carried out by membrane-anchored, DNA transporters of the FtsK/SpoIIIE 
family. These DNA translocases bind to specific positions on the DNA and translocate the chromosome into each daughter cell. 
In E. coli, the DNA translocase FtsK resolves chromosome dimers and translocates the segregated chromosomes through a 
closing septum, coordinating completion of septation with the final steps of chromosome segregation1. In sporulating bacteria, 
a similar but more complex interplay between the chromosome and the septum occurs. 
During sporulation, an asymmetric septum divides the starving cell into two separate, transcriptionally distinct compartments of 
different size: the larger one is called the mother cell and the smaller one is called the forespore that develops into the spore2 
(Fig. 1A). At the time of asymmetric division, 30% of the chromosome is trapped inside the forespore, while 70% still resides in 
the mother cell3. At this stage, a DNA translocase called SpoIIIE assembles at the midpoint of the asymmetric septum and 
translocates the rest of the chromosome into the forespore3 (Fig. 1A). As the chromosome is translocated into the forespore, 
peptidoglycan remodelling involving hydrolytic and synthetic enzymes reshapes the asymmetric septum to allow for engulfment 
of the forespore by the mother cell and formation of the forespore envelope2. Importantly, transcriptional compartmentalization 
of the mother cell and forespore needs to be maintained during these important developmental events (Fig. 1D). 
How the DNA is translocated through the septum has been debated for decades. Two main models have been proposed: the 
Aqueous Pore Model and the Membrane Channel Model. These two models differ on the exact state of the septum at the time 
of chromosome translocation, as well as on how SpoIIIE is organized within the septum. In the Aqueous Pore Model, SpoIIIE 
localizes at the edges of an unfused septal pore (Fig. 1B) and exists only on the mother cell side4. One prediction of this model 
is that SpoIIIE coordinates septal pore closure with completion of chromosome translocation. However, evidence in support of 
this is lacking. In the Membrane Channel Model, SpoIIIE translocates the chromosome through two protein channels it forms 
through its transmembrane segments5 (Fig. 1C). These channels transverse a fused septal membrane, with SpoIIIE being 
required for septal membrane fusion. Importantly, neither of these models provides insights on how the chromosome is 
translocated in coordination with septal peptidoglycan remodelling occurring at the initiation of engulfment. 
In my PhD thesis, to further understand how peptidoglycan remodelling occurs during engulfment, we conducted transposon-
sequencing screens in the model organism Bacillus subtilis. Interestingly, we identified new genes related to peptidoglycan 
remodelling that impact compartmentalization and efficient chromosome translocation. Using molecular genetics and time-
course fluorescence microscopy, we characterized the phenotype of mutant cells lacking these genes. We observed that these 
mutant cells, like those of a null allele of spoIIIE, are defective in their ability to sustain forespore compartmentalization (Fig. 1E). 
Importantly, although SpoIIIE is active in these mutant cells and the chromosome is completely translocated into the forespore, 
it is then expelled back into the mother cell.  
Collectively, these and other data lead to a new model where chromosome translocation occurs through a highly-stabilized 
septal pore (Fig. 1F). In this model, SpoIIIE and the newly-identified factors are required to coordinate chromosome translocation 
with septal peptidoglycan remodelling. In the absence of this coordination, the septal pore is unstable and does not close after 
chromosome translocation, leading to developmental miscompartmentalization and chromosome expulsion from the forespore. 
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Figure 1: Chromosome translocation and peptidoglycan remodelling during spore development. 
(A) At the onset of sporulation the duplicated chromosome is arranged into a filament-like structure. Next, an asymmetric septum
forms over the DNA where SpoIIIE functions to translocate the chromosome into the forespore compartment. At the same time,
the septal peptidoglycan is remodelled to promote engulfment of the forespore by the mother cell.
(B) The Aqueous Pore Model.
(C) The Membrane Channel Model.
(D) Compartmentalized transcription of the forespore and mother cell. The forespore expresses CFP and the mother cell
expresses YFP. Scale bar is 4 µm.
(E) Miscompartmentalization phenotype observed in the absence of newly-identified genes (mutant) and ΔspoIIIE. In ΔspoIIIE
and mutant the CFP leaks into the mother cell. Scale bar is 4 µm.
(F) New model implicating multiple proteins (colored shapes) in the coordination between chromosome translocation and
peptidoglycan remodelling.
About the author 
I was born and raised in Egypt. After finishing my BSc degree there, I worked for a couple of years in pharmaceutical companies. 
But because of my interest in research, I moved back to academia where I worked as a research assistant in Egypt and the UK, 
investigating the use of lytic bacteriophages as potential antibacterial agents against multi-drug resistant bacteria. In September 
2017, I joined the Rodrigues lab at UTS as a PhD candidate to study bacterial sporulation. My PhD project is primarily focused 
on the coordination between peptidoglycan remodelling and chromosome translocation during the early stages of spore 
development. 
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Save the date 
ASM NSW-ACT and JAMS Joint Presentation 
11 June 2020, Prof Eddie Holmes from the University of Sydney – streamed talk, details to follow. 

James Vincent Scholarship 
Scholarship: 
The James Vincent scholarship may take the form of either a travel grant to attend a relevant national or international conference, 
to obtain skills available only at another institution in Australia or overseas, or to satisfy other specific requirements of their higher 
degree research programme. The scholarship will be awarded by the School of Life and Environmental Sciences, The University 
of Sydney, on the recommendation of the NSW-ACT Branch of the Australian Society for Microbiology. 

Eligibility: 

• Honours and postgraduate research students at the University of Sydney or University of New South Wales. 
• Students working in the area of symbiotic nitrogen fixation, the major research area of Professor Vincent, may receive 

preference. 
• If not currently a student member of ASM, applicants must be eligible for membership and apply for membership at time of 

application for award. 

Criteria: 
1. Applicants should submit details of their academic record and two referee’s reports  

2. Applicants should briefly justify their proposal and suggested budget in terms of the object of the scholarship.  

3. The value of the scholarship shall depend on the financial needs of the applicant subject to the availability of funding but 
shall not exceed the previous year’s net income to the fund. The amount offered each year will be limited to the earnings 
generated from the funds held in the Vincent award, less 10% which will be added to the capital to allow for growth. 
Generally, this is around $400. 

4. The scholarship is tenable for 1 year. 

5. 1 award per year. No award may be given in the event that the NSW-ACT branch committee in consultation with the J 
Vincent representatives at USyd and UNSW feel there is no suitable applicant. 

Closing date: 30th July 2020 
Send applications to: 
A/Prof. Tim Newsome 
School of Life and Environmental Sciences 
The University of Sydney 
Email: tim.newsome@sydney.edu.au 

mailto:tim.newsome@sydney.edu.au


 
 
 
 
 
 

 
 

 
Join the growing team of Dr Chris Rodrigues (www.rodrigueslab.com) at the University of 
Technology Sydney as a PhD candidate, investigating the molecular mechanisms of spore 
development. 
 
The project explores the genetic network of an unusual protein complex, the A-Q complex, 
that connects the mother cell and forespore during spore development. The project has the 
potential to also explore the relationship of the A-Q complex with peptidoglycan remodelling 
during development.  
 
As a PhD candidate in the Rodrigues Lab, you will have the opportunity to develop expertise 
in molecular genetics, cell biology and biochemistry. Some of the techniques you will master 
include transposon-sequencing, 2D and 3-D fluorescence microscopy, image analysis using 
segmentation tools, as well as a broad-suite of molecular approaches (site-directed 
mutagenesis, Gibson assembly, cloning, western-blotting). You will also have the opportunity 
to participate in shared lab meetings with like-minded research groups and journal clubs. 
 
The scholarship is available to Australian citizens or permanent residents, and New Zealand 
citizens. 
 
Applicants require Honours (Class I or Class II, Division 1) or Master’s degree. 
 
For more information on the A-Q complex, visit:  
https://www.cell.com/trends/microbiology/fulltext/S0966-842X(18)30001-5 
 
If you are interested in this opportunity please contact:  
christopher.rodrigues@uts.edu.au 
 
 

PhD scholarship 


