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This is a month about communities, both of people and of 
microbes, and how microbiology can play important roles 
in science communication and education. Our hashtag 
#publishingforthecommunity emphasises how publishing 
in Microbiology Society journals, and in fact most learned 
society journals, ensures that the profits of publishing are 
invested directly back in promoting the subjects closest to 
our hearts. First up this month is the highly readable Peter 
Wildy Prize Lecture which was delivered by Graham Hatfull 
(@GHatfull) from the University of Pittsburgh, USA, at our 
annual conference back in the Spring [1]. Graham has been 
a leading proponent of an interesting initiative called SEA-
PHAGES, to engage high school pupils into science by offer-
ing simple, but highly rewarding, research projects that can 
be run at scale and across multiple institutions. SEA-PHAGES 
now runs across over 150 schools with over 5000 students 
participating annually. The microbiology behind this is the 
discovery of new bacteriophage, with the students screening 
diverse soil or compost samples in their hunt. Each student 
does a simple phage extraction, mixing this with a bacterial 
culture and plating, followed by recovery of resulting phage 
after plaquing. This can then be purified and the phage DNA 
sequenced, annotated and compared to other phage. Due to 
the enormous diversity of phage in the environment many of 
the students get to name their own discovery, which must be 
a pretty cool experience for them and as Hatfull’s article title 
suggests ‘Who wouldn’t want to discover a new virus?’

This interest in phage diversity and function sits at the heart of 
Hatfull’s own research and he also outlined a very important 
application of his vast collections of phage [2]. This was in 
response to a direct request from clinicians led by Dr. Helen 
Spencer (@DrHelenSpencer) at Great Ormond Street Hospital 
in London, UK, for new ways to help two young cystic fibrosis 
(CF) patients who had contracted Mycobacterium abscessus, a 
drug-resistant opportunistic pathogen, which has very poor 
outcomes for CF patients [3]. In fact I was just reading some 
further great work from Julian Parkhill and colleagues at 
the University of Cambridge, UK, extending their analysis 
of the global distribution of this microbe and their find-
ings that rather than independent environmental origins of 
strains that infect CF patients they appear to originate from a 
small number of circulating clones, which they now propose 
originated in non-CF patients and were then spread through 

the CF community [4]. Anyway, it is a highly dangerous 
pathogen for CF patients and Hatfull and colleagues used an 
existing library of phage in their collections, that were active 
against the related bacterium Mycobacterium smegmatis [2]. 
For one of the patients no active phage were found and sadly 
the patient passed away shortly afterwards, however, for the 
other a cocktail of phage were found and used successfully 
to stabilise the patient. The longer terms application of these 
phage needs more research but holds much promise and 
this was an exciting application of phage that could have 
even been discovered by a community route. An inspiring 
example of how well-thought-out science education projects 
can have real impact. Hatfull concludes by thinking about 
how project attributes from SEA-PHAGES could be applied to 
other ‘science in the community’ projects [5] and challenges 
to us to find other examples of programmes that could be 
developed in similar ways.

Our second paper this month sticks with microbes isolated 
from soil and community-led contributions [6]. In this new 
paper from Microbiology Society Fleming Prize winner 
Nicola Stanley-Wall (@bacteriacities) from Dundee Univer-
sity, UK, with long-term collaborator Cait MacPhee (@
sciorama) from Edinburgh University, UK, the authors build 
on a citizen science project in Dundee where locals collected 
soil samples and brought them into the University to isolate 
bacteria contained within them. As well as giving the partici-
pants a ‘diversity’ plate to show them the manifold types of 
different microbes present in their soil, they used the same 
materials to isolate specifically Bacillus subtilis strains which 
they added to their collection of biofilm-forming isolates. 
Using this collection of environmental isolates the authors, 
led by Margarita Kalamara, assessed their diversity by meas-
uring a classical biofilm phenotype of this species, namely 
the ability to form a hydrophobic surface on a colony biofilm 
[7]. Surprisingly, while the genome sequences of the strains 
showed that they all contained the bslA gene that encodes the 
BslA protein required for this phenotype [8, 9] and that the 
protein itself could be detected in the cells by Western blot-
ting, only a small number of the twenty or so strains displayed 
the hydrophobic biofilm phenotype. In the few strains that 
did have the hydrophobic phenotype, this was dependent 
on the presence of bslA as it was lost when the genes was 
disrupted. Given that all the strains make BslA, they thought 
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that this unexpected phenotypic diversity might be due to 
BslA function being ‘masked’ by another biofilm compo-
nent, namely the hydrophilic poly γ-glutamic acid (γ-PGA) 
polymer, but pgsB mutants lacking this cell surface feature do 
not alter the hydrophobic phenotype. Hence, it remains to be 
discovered what other factors lead to the observed phenotypic 
heterogeneity and the authors speculate that other cell surface 
structures such as a known exopolysaccharide [10] and other 
factors that alter the monomeric/dimeric state of BslA could 
be involved. The data do support the observation that the 
biofilm phenotype is complex and varies significantly in the 
environment, which is supported by some work from Ákos 
Kovác’s (@EvolvedBiofilm) lab at DTU, Denmark, showing 
that experimental evolution of a isogenic biofilm of B. subtilis 
can readily differentiate into different morphotypes, including 
those that are now hydrophilic [11].

Our third paper again sticks with soil bacteria and those from 
the genus Actinobacteria, being the second Actinobase-led 
community review of actinomycete research [12]. Having 
commissioned a group of early career researchers (ECRs) 
to write the first of these in 2020 [13], I am delighted this 
has continued in the same model for 2021 with a host of 
new authors coming together in what is probably one of our 
most international papers of all time! With an authorship of 
Twitter savvy ECRs comprising of Agustina Undabarrena 
(@AgusUndabarrena), Camila Pereira (@CamilaFiori2), 
Worarat Kruasuwan (@birdkruasuwan), Jonathan Parra (@
JonathanParraV), Nelly Sélem-Mojica (@nselem35), Kristiina 
Vind (@KristiinaVind) and Jana Schniete (@Janitensen), from 
Chile, Brazil, Mexico, Thailand, the Netherlands and the UK, 
the authors together review a series of new papers under the 
general themes of technology and methodology, specialised 
metabolites, development and regulation and ecology and 
host interactions. This is a great effort and a very useful 
way to keep abreast of some important new papers in the 
field, including new bioinformatics tools for natural product 
synthesis and metabolomics analysis, such as Big-SLICE [14], 
BiG-FAM [15] and Qemistree [16] and well as a host of other 
experimental papers on fundamental and applied discoveries 
in these bacteria. A must read for any ‘Actino’ researchers 
out there.

For the final paper of this month, we switch to a paper 
studying the dynamics of gene transfer in bacterial commu-
nities [17]. Almost all molecular biologists will have grown 
cultures of Escherichia coli in the laboratory containing 
a plasmid. In almost every case both the bacterium will 
have been grown in pure, axenic culture and only a single 
plasmid will have been present in the bacterium. However, 
how does this align with real environments and how could 
these differences tell us more about natural plasmid carriage 
and spread? This is what Anastasia Kottaro (@akottara) from 
the group of Microbiology Senior Editor Mike Brockhurst (@
BrockhurstLab) at the University of Manchester, UK, set out 
to investigate, with collaborators Laura Carrilero and Ellie 
Harrison (@ellieevolves) from the University of Sheffield, 
UK, and Microbiology Editor Jamie Hall (@jpjhall) from the 
University of Liverpool, UK. Their study was designed to 

examine a concept first developed in the study of parasite 
transmission [18]. This idea, known as the ‘dilution effect’, 
is a phenomenon whereby the infection rate of a focal host 
species by an infectious agent is reduced in the presence of 
other species that are less proficient at carriage of that agent. 
Here they were considering the plasmid as the infectious 
agent and created an experimental system with two different 
conjugative plasmids and five species of Pseudomonas, 
including the focal species P. fluorescens SBW25. They found 
that the dilution effect was occurring in this setup with the 
rates of dual plasmid carriage in the focal species reduced in 
the presence of the community. They also found evidence for 
lower rates of transfer of conjugative plasmids when there 
were two plasmids in the donor strain rather than a single 
one, supporting previous ideas that there could be plasmid-
plasmid interactions that modulate conjugation rate [19]. 
Overall, the study is important and makes us think harder 
about how we study plasmids in bacterial systems due to their 
natural occurrence in microbial communities with multiples 
plasmids and multiple species. Here, the authors have clearly 
demonstrated that there are influences from both these factors 
in how an individual plasmid can spread, which could also 
have important applications if it could be used to limit the 
spread of plasmids encoding multiple antibiotic resistance 
genes, for example. Next month it looks like we have some 
cracking papers on bacterial virulence, including our first 
paper submitted and accepted through our new 'rapid-review' 
process.

Gavin H. Thomas

Department of Biology, University of York, UK, YO10 5YW.

Funding Information
The author received no specific grant from any funding agency.

Conflicts of interest
The author declares that there are no conflicts of interest.

References
	1.	 Hatfull GF. Wildy Prize Lecture, 2020-2021: Who wouldn’t want to 

discover a new virus? Microbiology (Reading) 2021;167. 

	2.	 Dedrick RM, Guerrero-Bustamante CA, Garlena RA, Russell DA, 
Ford K, et al. Engineered bacteriophages for treatment of a patient 
with a disseminated drug-resistant Mycobacterium abscessus. Nat 
Med 2019;25:730–733. 

	3.	 Floto RA, Olivier KN, Saiman L, Daley CL, Herrmann J-L, et al. US 
Cystic Fibrosis Foundation and European Cystic Fibrosis Society 
consensus recommendations for the management of non-
tuberculous mycobacteria in individuals with cystic fibrosis. Thorax 
2016;71 Suppl 1:i1-22. 

	4.	 Ruis C, Bryant JM, Bell SC, Thomson R, Davidson RM, et  al. 
Dissemination of Mycobacterium abscessus via global transmis-
sion networks. Nat Microbiol 2021;6:1279–1288. 

	5.	 Hatfull GF, Pedulla ML, Jacobs-Sera D, Cichon PM, Foley A, et al. 
Exploring the mycobacteriophage metaproteome: phage genomics 
as an educational platform. PLOS Genet 2006;2:e92. 

	6.	 Kalamara M, Abbott JC, MacPhee CE, Stanley-Wall NR. Biofilm 
hydrophobicity in environmental isolates of Bacillus subtilis. Micro-
biology 2021;167. 

	7.	 Epstein AK, Pokroy B, Seminara A, Aizenberg J. Bacterial biofilm 
shows persistent resistance to liquid wetting and gas penetration. 
Proc Natl Acad Sci U S A 2011;108:995–1000. 

https://twitter.com/EvolvedBiofilm?ref_src=twsrc%5Egoogle%7Ctwcamp%5Eserp%7Ctwgr%5Eauthor
https://twitter.com/agusundabarrena?lang=en
https://twitter.com/camilafiori2?lang=en
https://twitter.com/birdkruasuwan?lang=en
https://twitter.com/jonathanparrav?lang=en
https://twitter.com/jonathanparrav?lang=en
https://twitter.com/nselem35?lang=en
https://twitter.com/kristiinavind?lang=en
https://twitter.com/janitensen?lang=en
https://twitter.com/akottara?lang=en
https://twitter.com/BrockhurstLab?ref_src=twsrc%5Egoogle%7Ctwcamp%5Eserp%7Ctwgr%5Eauthor
https://twitter.com/BrockhurstLab?ref_src=twsrc%5Egoogle%7Ctwcamp%5Eserp%7Ctwgr%5Eauthor
https://twitter.com/ellieevolves?lang=en
https://twitter.com/jpjhall?lang=en


3

Thomas, Microbiology 2021;167:001115

	8.	 Kobayashi K, Iwano M. BslA(YuaB) forms a hydrophobic layer on the 
surface of Bacillus subtilis biofilms. Mol Microbiol 2012;85:51–66. 

	9.	 Hobley L, Ostrowski A, Rao FV, Bromley KM, Porter M, et al. BslA 
is a self-assembling bacterial hydrophobin that coats the Bacillus 
subtilis biofilm. Proc Natl Acad Sci U S A 2013;110:13600–13605. 

	10.	 Branda SS, González-Pastor JE, Ben-Yehuda S, Losick R, Kolter R. 
Fruiting body formation by Bacillus subtilis. Proc Natl Acad Sci U S A 
2001;98:11621–11626. 

	11.	 Grau RR, de Oña P, Kunert M, Leñini C, Gallegos-Monterrosa R, 
et al. A duo of potassium-responsive histidine kinases govern the 
multicellular destiny of Bacillus subtilis. mBio 2015;6.

	12.	 Undabarrena A, Pereira CF, Kruasuwan W, Parra J, 
Sélem-Mojica N, et al. Integrating perspectives in actinomycete 
research: an ActinoBase review of 2020-21. Microbiology (Reading) 
2021;167. 

	13.	 Prudence SMM, Addington E, Castaño-Espriu L, Mark DR, 
Pintor-Escobar L, et  al. Advances in actinomycete research: an 
ActinoBase review of 2019. Microbiology 2020;166:683–694.

	14.	 Kautsar SA, van der Hooft JJJ, de Ridder D, Medema MH. BiG-
SLiCE: A highly scalable tool maps the diversity of 1.2 million 
biosynthetic gene clusters. Gigascience 2021;10:1–17. 

	15.	 Kautsar SA, Blin K, Shaw S, Weber T, Medema MH. BiG-FAM: the 
biosynthetic gene cluster families database. Nucleic Acids Res 
2021;49:D490–D497. 

	16.	 Tripathi A, Vázquez-Baeza Y, Gauglitz JM, Wang M, Dührkop K, 
et al. Chemically informed analyses of metabolomics mass spec-
trometry data with Qemistree. Nat Chem Biol 2020;17:146–151.

	17.	 Kottara A, Carrilero L, Harrison E, Hall JPJ, Brockhurst MA. The 
dilution effect limits plasmid horizontal transmission in multispe-
cies bacterial communities. Microbiology 2021;167:1–7. 

	18.	 Civitello DJ, Cohen J, Fatima H, Halstead NT, Liriano J, et al. Biodi-
versity inhibits parasites: Broad evidence for the dilution effect. 
Proc Natl Acad Sci U S A 2015;112:8667–8671. 

	19.	 Gama JA, Zilhão R, Dionisio F. Conjugation efficiency depends 
on intra and intercellular interactions between distinct plasmids: 
Plasmids promote the immigration of other plasmids but repress 
co-colonizing plasmids. Plasmid 2017;93:6–16.

Five reasons to publish your next article with a Microbiology Society journal
1.   The Microbiology Society is a not-for-profit organization.
2.   We offer fast and rigorous peer review – average time to first decision is 4–6 weeks.
3.   �Our journals have a global readership with subscriptions held in research institutions around  

the world.
4.   80% of our authors rate our submission process as ‘excellent’ or ‘very good’.
5.   Your article will be published on an interactive journal platform with advanced metrics.

Find out more and submit your article at microbiologyresearch.org.


	Microbial Musings – September 2021
	References


