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BLOCK A
Session : Environmental and Applied Microbiology Forum

A001

Impact of Physico-Chemical parameters on the growth of actinomycetes
isolated from the coastal areas of Arabian sea

Deepa Mathew P, V Robin Perinba Smith

Scott christian college, Nagercoil,Tamil Nadu, India

Abstract

The marine actinomycetes are a rich source for novel biomolecules. Especially the exotic

tropical marine habitat of the Kerala coastal region favours the actinomycete diversity. The

present study focuses on the isolation, purification and morphological characterization of marine
actinomycetes. A total of 280 morphologically distinct actinomycetes were isolated from marine soil
and sediments of 10 different isolation sites along the coastal region of Thiruvananthapuram district
Kerala, India. The physicochemical analysis of the soil samples collected from different stations was
also done. Even though the soil and sediment samples were collected from geographically nearby
places, the physicochemical parameters showed a significant variation. This may be one of the
factors which may trigger the actinomycete diversity in these regions.



A007

Phaeoviruses present in cultured and natural kelp species, Saccharina
latissima and Laminaria hyperborea (Phaeophyceae, Laminariales), in
Norway.

Eliana Ruiz Martinez ORCID iD

Western Norway University of Applied Sciences, Haugesund, Norway

Abstract

Kelps, brown algae (Phaeophyceae) from the order Laminariales, dominate in shallow subtidal rocky
habitats in most temperate coastal areas around the world. Kelp forests are structurally complex
and highly productive habitats that enhance local biodiversity and support food webs through
secondary production. Kelp forests are under pressure due to herbivore outbreaks, eutrophication,
ocean warming and/or other climate induced changes. It has been estimated that about 38% of the
world’s kelp forests have disappeared over the past five decades due to these changes; however,
epidemiological knowledge of seaweed pathogens in European species is very poor.

Phaeoviruses (Phycodnaviridae) are large icosahedral viruses in the phylum Nucleocytoviricota with
dsDNA genomes ranging from 160 to 560kb infecting multicellular brown algae. Phaeoviruses were
known to infect algae from the Ectocarpales, but their host-range is broader than expected, also
infecting algae from the Laminariales order. Despite phaeoviral infections have been reported
globally, Norwegian kelp species had not been screened before. Therefore, we carried a molecular
analysis of cultured and wild samples of two economically important kelp species in Norway
(Saccharina latissima and Laminaria hyperborea), which showed the highly prevalence of these
viruses along the Norwegian coast. Moreover, we found up to three different viral sequences in the
same algal individual, one of which does not belong to the Phaeovirus genus and has never been
reported before.


https://orcid.org/0000-0002-6526-0239

A008

Risk assessment of quaternary ammonium compounds in hygiene-relevant
microorganisms: cross-resistance, susceptibility, and effects on negative
controls

Thomas Willmott ORCID iD, Paul Kelly, Layali Jadaan, Gavin Humphreys, Andrew McBain

University of Manchester, Manchester, United Kingdom

Abstract

Risk assessment of biocide exposure frequently relies on studies that involve exposure of pure
bacterial cultures to aqueous biocide solutions. We passaged 10 microbial species (Pseudomonas
aeruginosa, Staphylococcus aureus, Escherichia coli (DSM 682 and K12), Enterococcus hirae,
Klebsiella pneumoniae, Mycobacterium smegmatis, Bacillus subtilis, Candida albicans and Salmonella
enterica) 10 times on concentration gradients of 5 quaternary ammonium compounds and then 10
times in biocide-free media. Controls were passaged 20 times in biocide-free media. Isolates were
tested for susceptibility to 5 cationic biocides and 10 antibiotics. Changes in biocide susceptibility
were similar between exposed (10/10 organisms, fold change 0.7-16) and negative controls (10/10
organisms, fold change 0.3-2.7). All test bacteria (10/10) exhibited changes in biocide susceptibility
to 5 biocides (fold changes between 0.3 and 16, mean = 2.5) and both increased (9/10) and
decreased (9/10) antibiotic susceptibilities (zone size changes compared to parental strain between
18mm and -34mm). E. coli K12 had increased susceptibility to all ten antibiotics when exposed to
ADBAC C12 and C14. S. aureus exhibited the greatest number of decreases (172/180) and the largest
decreases in inhibition zone diameters. DDAC and DTAC decreased antibiotic susceptibility beyond
EUCAST clinical breakpoints for imipenem, piperacillin, ticarcillin, ciprofloxacin and kanamycin in E.
coli K12, K. pneumoniae, S. aureus and E. hirae, although we observed similar changes in controls
(4/4 organisms). We have demonstrated that decreased antimicrobial susceptibility in biocide-
exposed bacteria may also occur following passage in the absence of biocide. Antibiotic susceptibility
data were similar between test organisms and controls.


https://orcid.org/0000-0002-3700-5986

A011

Biological and synthetic surfactants increase class | integron prevalence in ex-
situ biofilms

Ralf Lucassen, Nicole van Leuven, Dirk Bockmuhl

Rhein Waal University, Kleve, Germany

Abstract

The role of biocides in the spread of antimicrobial resistance (AMR) has been addressed but only few
studies focus on the impact of surfactants on microbial diversity and AMR, although they are
common constituents of cleaners, disinfectants and personal care products and thus are released
into the environment in large quantities. In this study, we used an ex situ biofilm model to examine
the development of four biofilms exposed to surfactants and analyzed the biofilms for their
prevalence of class | integrons (intl1). We furthermore determined the bacterial community
composition by high-resolution melt analysis and 16S ribosomal DNA sequencing. Depending on the
initial intrinsic prevalence of intl1 in the respective ex situ biofilm, Benzalkonium Chloride,
Alkylbenzene Sulfonate and Cocamidopropyl Betaine increased intll prevalence by an average of up
to six fold. For surfactants, such as Fatty Alcohol Ethoxylate and the biosurfactants Sophorolipide
and Rhamnolipide, the mean increase in intll prevalence did not exceed two fold. Across all
surfactants the increase of intl1 was accompanied by a shift in bacterial community composition.
Here especially Benzalkonium Chloride, Cocamidopropyl Betaine and Alkylbenzene Sulfonate
changed the communities, while Fatty Alcohol Ethoxylate, Sophorolipide and Rhamnolipide had a
lower effect on the bacterial biofilm composition.



A013

Manipulation of the yeast metabolic pathway to boost mycosporine-like
amino acid production in S. cerevisiae

Miselle Hengardi ORCID iD', Prakash Arumugam'-

'A*STAR, Singapore, Singapore. 2NTU, Singapore, Singapore
Abstract

Mycosporine-like amino acids (MAAs) are a class of strong UV-absorbing compounds produced by
cyanobacteria, algae and corals and are promising candidates as natural sunscreen

components. MAAs are produced from either the PPP metabolite sedoheptulose-7-phosphate, or
the shikimate pathway intermediate 3-dehydroquinate, by the sequential action of 4 enzymes. The
low yields from natural sources, coupled with difficulties associated with culturing its native
producers, have resulted in efforts to use a synthetic biology approach to produce MAAs in tractable
hosts. We produced the MAA shinorine (mycosporine-glycine-serine) in Saccharomyces cerevisiae by
expressing the four enzymes required for its biosynthesis. We show that MAAs are produced from
sedoheptulose-7-phosphate (S7P), and not from 3-dehydroquinate (3DHQ). Deletion of TAL1, which
splits S7P into erythrose-4-phosphate (E4P) and glyceraldehyde-3-phosphate (G3P), boosts S7P /
shinorine production. Inhibiting glycolytic flux also enhances S7P/ shinorine production. Deletion of
TAL1 and reducing glycolytic flux had an additive effect on shinorine production, suggesting that the
modifications work via different pathways. Our results on how reducing glycolytic flux boosts S7P
production in S. cerevisiae will be presented in the poster.


https://orcid.org/0009-0009-4813-479X

A015

Isolation and Identification of Antibiotic-Producing Bacteria in New Jersey
Soil Samples

Diana Malenkova

Seton Hall University, South Orange, USA

Abstract

Antimicrobial resistance is a growing concern that poses a threat to food security, societal
development, and global health. A new generation of effective antibiotics is urgently needed to
combat the emergence of novel and stronger pathogenic microbe variants. The Tiny Earth project is
an attempt to contribute to this initiative through the collection, isolation, and identification of
antibiotic-producing bacteria from different soil samples. The soil samples were obtained from
Somerset County, New Jersey, and a serial dilution method was used to plate and isolate distinct
bacteria specimens. From the obtained sample, bacteria #13 displayed antibiotic properties against
E. Coli, Staphylococcus epidermidis, and others through the observed halo formed after patch
plating. After an array of metabolic tests such as MR/VP, the bacteria of interest was identified to be
a gram-negative facultative anaerobe that can ferment both glucose and lactose and produce H,S.
Further identification was facilitated with the use of a dichotomous key and PCR sequencing. Based
on a dichotomous key, the antibiotic-producing bacteria of interest was identified as Citrobacter.
However, the PCR testing and BLAST database evidenced that the unknown might be a variation of
Pseudomonas.

Further research would focus on the extraction of chemicals from bacteria with possible antibiotic
activity. The program would also involve the introduction of novel antibiotics to the market to
alleviate a dwindling effective antibiotic supply.



A016

Marine microbial communities of Menai Strait (Irish Sea, UK) capable of
degrading long-chain n-alkanes.

Tatyana Chernikova', Rafael Bargiela', Evgenii Lunev?, Adrian Lene?, Yicheng Jin?, Tom Regan?,
Michail Yakimov?, Peter Golyshin’

'Centre for Environmental Biotechnology, School of Environmental & Natural Sciences, Bangor
University, Bangor, United Kingdom. 2School of Environmental & Natural Sciences, Bangor
University, Bangor, United Kingdom. 3Institute of Polar Sciences, CNR, Messina, Italy

Abstract

Degradation of long-chain n-alkanes (Ci1s-Cs0) in the marine environment is generally less efficient
due to their low water solubility and low bioavailability to microorganisms. The study of marine
microbial communities capable of degrading long-chain alkanes will help to find an optimal
bioremediation strategy for biodegradation of these substrates.

The aim of this work was to study the composition, diversity, and changes in community structure of
hydrocarbon degrading marine bacteria growing on C;s as sole carbon in the presence of nitrogen
source and high salinity.

Enrichments were carried out on paraffin Cis using surface seawater samples from Menai Strait (Irish
Sea, UK) supplemented with ammonium chloride and sodium chloride. Incubation of the enriched
samples was carried out at room temperature for two months. The composition and diversity of
bacterial communities in the enriched media were analysed by 16S rRNA gene sequencing on the
MiSeq Illlumina platform.

Analysis of sequencing data showed that Cig alkanes, nitrogen source and increased salinity led to an
increase in gamma- and alphaproteobacteria and the isolation of different types of bacterial
communities. Enrichment of seawater on paraffin alone showed dominance of the genera
Oleibacter, Alteromonas and Maricaulis, while addition of ammonium chloride and sodium chloride
promoted the genera Alcanivorax, Roseivirga and Owenweeksia. Thus, this study showed that
changes in the structure of hydrocarbon-degrading communities grown on C;s paraffin wax were
induced by the addition of nitrogen source and increased salinity.



A017

Occurrence, resistance, and biofilm profile of selected gram-negative bacteria
isolated from poultry sources in Akoko regions of Ondo State, Nigeria

Ayodeji Charles Osunla', Sharon Oluwasayo OLUWOLE?, Taiye Anangwureyi Jemilaiye,®, John P
Giesy'

'"University of Saskatchewan, Saskatoon, Canada. ?Adekunle Ajasin University, Akungba Akoko,
Nigeria. *Adekunle Ajasin University, Akungba, Canada

Abstract

The indiscriminate use and overuse of various antibiotics have caused the rapid emergence of
antibiotic-resistant bacteria (ARB) in poultry products and the surrounding environment, leading to
global public health issues. This study determined the prevalence of multidrug-resistant (MDR) and
gram-negative bacteria (GNB) found in the environment of poultry farms in Akoko North local
government area of Ondo State.

Poultry products and poultry environment samples were collected from nine (9) poultry farms and
were cultured for GNB using MacConkey and Xyline Lysine Deoxycholate (XLD) media. The GNB were
identified using the Microbact® 24E Identification Kit and also subjected to an antimicrobial
susceptibility test (AST).

The identified GNB isolates were Salmonella spp., Aeromonas hydrophilia, Enterobacter spp.,
Klebsiella pneumoniae, Proteus spp., Pseudomonas aeruginosa, Escherichia coli, and Shigella spp.
AST results showed that 20% of the GNB isolates were resistant to ciprofloxacin, 10% were resistant
to tetracycline, and the other isolates were susceptible to other antibiotics. Seven of the isolates two
strains of Pseudomonas aeruginosa, Enterobacter agglomerans, Escherichia coli, and one strain of
Salmonella typhi were resistant to more than one antibiotic, with MAR indices ranging from 0.50 to
0.67. It was seen that the isolates of Pseudomonas aeruginosa and Escherichia coli formed strong
biofilms (optical density: 0.76-0.92), while the isolates of Salmonella typhi and Enterobacter
agglomerans formed moderate-to-weak biofilms (optical density: 0.32-0.60).

The presence of biofilm-forming GNB strains and the frequency of ARB and MDR bacteria in the

poultry products pose a potential public health threat to workers and the entire neighboring
community.
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A019

Investigating the antibacterial potential of selenium nanoparticles with
varied coatings and their bacteria-induced allotropic transformation.

Miguel Angel Ruiz-Fresneda ORCID iD', Sebastian Schaefer'?, René Hiibner?, Karim Fahmy?,
Mohamed Larbi Merroun ORCID iD’

'"University of Granada, Granada, Spain. 2Helmholtz-Zentrum Dresden-Rossendorf, Dresden,
Germany

Abstract

The use of metal nanoparticles (NPs) as antimicrobial agents has become a promising alternative to
the problem of antibiotic-resistant bacteria. In this sense, selenium nanoparticles (SeNPs) gaining
more attention for their effective biocide properties against bacteria. This study aims to investigate
the antibacterial activity of chemically synthesized SeNPs with different surface coatings (BSA-
coated, chitosan-coated, and undefined coating) on bacterial models such as Stenotrophomonas
bentonitica (gram-negative) and Lysinibacillus sphaericus (gram-positive). The tested NPs had similar
properties, including shape (spheres), structure (amorphous), and size (50-90 nm), but differed in
their surface charge. We have found that cell growth and viability of both bacteria were negatively
affected in the presence of the NPs as indicated by microcalorimetry and flow cytometry.
Specifically, undefined coating SeNPs displayed the highest percentage values of dead cells for both
bacteria (85-91%). An increase in reactive oxygen species (ROS) production was also detected.
Chitosan-coated and undefined SeNPs caused the highest amount of ROS (299.7 and 289% over
untreated controls) for S. bentonitica and L. sphaericus, respectively. Based on DNA degradation
levels, undefined-SeNPs were found to be the most hazardous, causing nearly 80% DNA
degradation. Finally, electron microscopy revealed the ability of the cells to transform the different
SeNP types (amorphous) to crystalline SeNPs (trigonal/monoclinical Se). The results obtained herein
demonstrate the promising potential of SeNPs for their use in medicine as anti-microbial agents and
we propose S. bentonitica and L. sphaericus as candidates for new bioremediation strategies and
nanoparticle synthesis with potential applications in many fields.
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A020

Surviving Beyond the Gut: Investigating Aerotolerance Evolution in
Campylobacter jejuni

Shani Ali ORCID iD", Evangelos Mourkas ORCID iD?, Ben Pascoe ORCID iD?, Aidan Taylor ORCID
iD* Samuel Sheppard ORCID iD?, Tiffany Taylor ORCID iD'

'University of Bath, Bath, United Kingdom. ?University of Oxford, Oxford, United Kingdom.
SUniveristy of Oxford, Oxford, United Kingdom. “University of Reading, Reading, United Kingdom

Abstract

Campylobacter jejuni (C. jejuni) is the most common cause of bacterial diarrhoeal disease globally. C.
jejuni colonises the gastrointestinal tract and isolated samples commonly show signatures of
adaptation, enabling survival in this low oxygen environment. However, isolates have also been
identified from a diverse range of sources, including water, poultry production lines, and dairy
products, suggesting the potential to also tolerate higher oxygen concentrations, termed
aerotolerance. Aerotolerance facilitates transmission, prolonging environmental survival and
reducing the need for host-to-host contact. This contradicts C. jejuni’s fastidious nature and raises
guestions of how differences in individual isolates influence extra-intestinal survival and
transmission. We challenged the C. jejuni lab strain NTC11168 and seven environmental isolates,
using serial passage and exposure to atmospheric conditions to evolve aerotolerance. We
determined change in aerotolerance by performing serial dilutions of the isolates throughout,
spotting known volumes onto agar plates, and subsequently counted colonies to calculate colony-
forming units (CFUs) per milliliter. The evolved lines were sequenced and compared to the original
ancestral strains and controls, facilitating the identification of candidate genes potentially involved in
stress and aerotolerance. Our study aims to deconstruct the genetic basis of adaptability of C. jejuni
to atmospheric oxygen levels that facilitate transmission. Further investigation and research of
identified genes to understand their role in survival will inform targeted interventions and control
measures to reduce C.jejuni infection.

12


https://orcid.org/0000-0003-3106-1693
https://orcid.org/0000-0002-7411-4743
https://orcid.org/0000-0001-6376-5121
https://orcid.org/0000-0003-1006-1205
https://orcid.org/0000-0003-1006-1205
https://orcid.org/0000-0001-6901-3203
https://orcid.org/0000-0002-5274-7806

A021

Characterisation of the microbial population within the Agaricus bisporus
casing layer and how it is impacted by crop cycle progression and biological
treatment application

Joy Clarke ORCID iD"?, Kevin Kavanagh ORCID iD', Helen Grogan ORCID iD?, David Fitzpatrick
ORCID iD'

'Department of Biology, Maynooth University, Maynooth, Kildare, Ireland. 2Horticulture
Development Department, Teagasc, Ashtown, Dublin, Ireland

Abstract

Agaricus bisporus (white button mushroom) is the most cultivated mushroom species in the UK and
Ireland. It is recognised that the mushroom industry will need to establish novel integrated pest
management strategies involving the use of biological control agents (BCAs). The aim of this work
was to establish if addition of BCAs (Bacillus velezensis QST 713 & B. velezensis Kos) significantly
impacted the casing population dynamics of an A. bisporus crop. 16S and ITS amplicon sequencing
was performed at several timepoints over the course of the crop cycle. At day O, four bacterial phyla
dominated the casing layer; (Firmicutes (25.93%,+/- 5.38 SD), Proteobacteria (24%,+/- 2.86 SD),
Bacteroidota (16.88%,+/- 4.40 SD) and Actinobacteriota (14.62%,+/- 2.34 SD)). As the crop cycle
progressed, Proteobacteria became the dominant phylum accounting for 54.41% (+/- 2.93 SD) of all
ASVs by T7, while Firmicutes decreased to 4.37% (+/-1.48 SD). When BCA treated casing samples
were compared to the control, at all timepoints, there was no significant differences observed for
alpha diversity measures, indicating no differences in species richness or evenness between
treatment plots. In terms of beta diversity measures, there were some significant differences
between treatments however inspection of sample pairwise comparisons did not reveal any
significant differences between individual groups. For fungal diversity, the Basidiomycota phylum
and Agaricus genus accounted for the majority of detected ASVs, 99.85% (+/- 0.16 SD) and 99.81%
(+/-0.16 SD) respectively. Overall, the addition of BCA to the casing layer did not significantly alter
the bacterial and fungal populations during A. bisporus crop cycle.
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A022

Environmentally Relevant Concentrations of Erythromycin and
Sulfamonomethoxine Antibiotics Alter Fresh Water Sediment Bacterial
Communities

Joana Mends, Andrew Free

University of Edinburgh, Edinburgh, United Kingdom

Abstract

Antibiotic resistance (ABR) is a public health threat. Antibiotic use in human/animal care has resulted
in increased antibiotic pollution. In aquatic environments, antibiotics have been detected at
concentrations ranging from ng/L- ug/L. At sub-inhibitory concentrations, antibiotics can induce
mutagenesis and horizontal gene transfer in bacteria, resulting in the acquisition of ABR. Current
levels of antibiotic pollution in the environment could be driving the persistence and selection of
ABR and altering bacterial community composition (BCc).

We assessed the effect of erythromycin and sulfamonomethoxine at concentrations of 0.1 pyg/L and
10 pg/L on a freshwater sediment bacterial community (BC) over 60 days. Changes in BCc in
response to antibiotic exposure were assessed via metataxonomic sequencing of the V4
hypervariable region of bacterial 16S rDNA. Genes involved in erythromycin

(oleC, ereA), sulfamonomethoxine (sul2), and multidrug (mexB, mdtA) resistance were quantified by
real-time PCR to evaluate changes in abundance in response to antibiotic amendment.

We observed that exposing BC to low levels of erythromycin and sulfamonomethoxine increases
diversity and alters the composition of the BC. The diversity increase was explained by moderately
abundant taxa that can potentially degrade antibiotics or serve as hosts to ABR determinants. We
also observed a significantly higher mean abundance of the multidrug efflux pump gene

mdtA relative to 16S rDNA in erythromycin and sulfamonomethoxine-amended and unamended
compared to all the genes quantified.

These results indicate that current levels of antibiotic pollution can alter bacterial community
structure and promote the persistence of ABR genes in the environment.
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A023

Discovery of novel carboxylesterases from environmental metagenomes and
microbial genomes for recycling of synthetic polyesters

Hairong Ma, Anna Khusnutdinova, Tatyana Chernikova, Peter Golyshin, Alexander Yakunin

Centre for Environmental Biotechnology, School of Environmental and Natural Sciences,
Bangor University, Bangor, United Kingdom

Abstract

Enzymatic depolymerization of synthetic polymers represents an attractive approach for developing
efficient plastics recycling technologies and reducing environmental plastic pollution. Although
several polyester-degrading enzymes have been identified and characterised to date, the efficient
enzymatic depolymerisation of synthetic polyesters still presents several challenges including a
limited repertoire of available enzymes with highly similar sequences, which do not reflect the
potential biochemical diversity of environmental metagenomes and microbial genomes. In addition,
the thermostability and activity of known polyesterases are unsatisfactory for plastics recycling
under industrial conditions. Therefore, the identification and characterisation of new classes of
polyester-degrading enzymes with high activity and stability are urgently needed for developing new
biocatalysts for plastics recycling and upcycling. Recently, the discovery of carboxylesterase 1512
from the hydrothermal vent of Italy's Ischia Island showed remarkable thermostability and efficacy
against various synthetic polyesters (PET, PCL, PLA). To identify novel highly active and stable
enzymes for applications in polyester recycling, we are screening purified uncharacterised
carboxylesterases from environmental metagenomes and microbial genomes for polyesterase
activity against several polyesters (PET, PLA, PCL) using indicator plates and HPLC. Screens revealed
26 carboxylesterases from different metagenomes and microbial genomes have polyesterase
activities. Polyesterase activity and stability of the four most active enzymes were further
characterised, and the thermostability of one natural enzyme was greatly improved using ancestral
sequence reconstruction. Thus, this study identified novel polyesterases with high stability and
activity against a broad range of synthetic polyesters for potential applications in plastics recycling
and sustainable environmental practices.
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A024

Bifidobacterium longum ITT13 — A probiotic candidate.

Eleana Keatley ORCID iD

Technological University Dublin, Dublin, Ireland

Abstract

Probiotics are considered to be live strains of selected microorganisms that have been shown to
confer health benefits on the host when administered in adequate amounts. The introduction of
probiotics into the human diet is thought to favourably modulate the intestinal microbiota with
benefits for the host such as alleviation of gastrointestinal diseases (e.g. inflammatory bowel disease
and diarrhoeal disease) and in other conditions where dysbiosis contributes to a variety of systemic
diseases (e.g. type 1 diabetes).

Bifidobacterium longum is a known inhabitant of the human gut. In this study, Bifidobacterium
longum ITT13, originally isolated from a neonate faecal sample, was assessed for its suitability as a
probiotic strain. In order to be designated as a probiotic, candidate strains must meet certain criteria
in the areas of safety, functionality and technological usability.

In this research, the effects of selected prebiotics and co-fermentation with a number of lactic acid
bacteria on the growth and antimicrobial activity of B. longum ITT13 were evaluated. Furthermore,
the biofilm-forming capacity of B. longum ITT13 and the anti-biofilm forming properties of the
organism’s fermentate were assessed. The antibiotic resistance profile of the organism was also
determined.

Results to date indicate the potential for consideration of B. longum ITT13 as a probiotic.

Further studies aim to sequence the organism’s genome and its ability to work synergistically with
antibiotics against indicator gut pathogens.
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A026

Deciphering the roles of Escherichia coli encoded Lon protease in the
metabolism of 2,4-Dinitrophenol

Nandini S

Indian Institute of Science, Bengaluru, India

Abstract

In prokaryotes, the majority of energy-dependent protein degradation is controlled by two ATP-
dependent proteases: Lon and ClpP. This study investigates the roles of Escherichia coli (E. coli)
encoded Lon protease in the metabolism of 2,4-Dinitrophenol (2,4-DNP), a toxic industrial
compound. Our laboratory has been studying the roles of Lon protease and downstream regulators
in the induction of phenotypic antibiotic resistance or resistance observed in the presence of
compounds such as sodium salicylate, acetaminophen, glyphosate, etc. A previous study in the lab
explored the potential of uncouplers, e.g. 2,4-DNP and CCCP, in the induction of phenotypic
antibiotic resistance. During the study, an observation was made that a strain lacking Lon protease
(Alon) resulted in an enhanced production of a reddish-brown product compared to the conversion
by the wild-type (WT) strain. This study aims to characterise the compound observed in the media
with WT and Alon strains, understand the mechanisms of 2,4-DNP conversion and decipher the roles
of Lon protease in the conversion of 2,4-DNP. UV-visible and LC-MS analyses revealed differences in
the conversion products between the wild-type and Alon strains. Further exploration implicated
nitro reductases, focusing on their regulation by MarA, a transcription factor. Growth studies with
different mutants and trans-complemented strains indicated MarA-dependent conversion. The
enhanced conversion capabilities of the Alon strain suggest its potential application in
bioremediation efforts for nitroaromatic decontamination for reduction processes. This study
contributes to understanding the biological treatment of nitroaromatics, offering insights into
environmental pollution mitigation strategies and the development of efficient bioremediation
techniques.
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A027

Hydrogenotrophic methanogenesis arising in anoxic carbonate-dominated
hyperalkaline conditions.

Bethany Farrington, Paul Humphreys, Martin Carr, Simon Rout

University of Huddersfield, Huddersfield, United Kingdom

Abstract

Historic operation of lime kilns has resulted in significant quantities of calcium oxide-bearing waste,
which have been disposed to landfill. The percolation of water through these deposits results in a
highly alkaline leachate generation (pH > 12). Calcium hydroxide-dominated leachates increase
solubility and subsequent precipitation of atmospheric carbon dioxide as carbonates, referred to as
tufa. Despite limited availability of gaseous carbon dioxide, there is evidence that microorganisms
within these soils include hydrogenotrophic, methanogenic Archaea. This raises the question as to
the mechanisms by which these organisms obtain carbon as an electron acceptor for
methanogenesis, given carbon dioxide is largely precipitated.

Within the present study we have generated hydrogen supplemented enrichments at pH 11.0 in
which tufa (CaCOs) is the sole carbon source, and whilst rates were slower (0.08 moles.day™ CHa)
compared with carbon dioxide supplemented positive controls (1.82 moles.day™® CH,) there was still
evidence of methanogenesis. Shotgun metagenomic sequencing illustrated the presence of
hydrogenotrophic methanogenic archaea within these enrichment through construction of both
metagenome-assembled genomes (MAGs), including Methanocalculus chunghsingensis sp. and
metatranscriptomic analysis. Annotation of these MAGs will be coupled to stable isotope probing to
try gain a better understanding of how carbonates are able to support hydrogenotrophic
methanogenesis in extreme environments.
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A028

Genomic characterisation of Pseudomonas on food: implications for spoilage,
antimicrobial resistance and human infection

Samuel Bloomfield', Raphaélle Palau’, Emma Holden', Mark Webber'2, Alison Mather"?

'Quadram Institute Bioscience, Norwich, United Kingdom. 2University of East Anglia, Norwich,
United Kingdom

Abstract

Pseudomonas species are common on food, but their contribution to the antimicrobial resistance
gene (ARG) burden within food or as a source of clinical infection is unknown. Pseudomonas
aeruginosa is an opportunistic pathogen responsible for a wide range of infections and is often hard
to treat due to intrinsic and acquired ARGs. This study aimed to understand the potential role of
Pseudomonas on food as a reservoir of ARGs and to assess the presence of potentially clinically
significant P. aeruginosa strains on food using whole genome sequencing. Non-specific
Pseudomonas culturing recovered this bacterial genus from 28/32 retail food samples, although

no P. aeruginosa was identified. The Pseudomonas species recovered were not clinically relevant,
contained no ARGs and are likely associated with food spoilage. P. aeruginosa-specific culturing
recovered this species from 14/128 retail food samples; isolates contained 4-7 ARGs and belonged
to 16 sequence types (STs), four of which have been isolated from human infections. Food P.
aeruginosa isolates from these STs demonstrated high similarity to human-derived isolates, differing
by 41-312 single nucleotide polymorphisms. The most frequent Pseudomonas recovered from food
in this study carried no ARGs and are more likely to play a role in food spoilage rather than infection.
P. aeruginosa isolates likely to be able to cause human infections and with multidrug resistant
genotypes are present on a relatively small but still substantial proportions of retail foods. Given the
frequency of exposure, the potential contribution of food to the burden of P. aeruginosa infections
in humans should be evaluated more closely.
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Abstract

The unique and ubiquitous nature of the microbiome has garnered interest for forensic applications
such as: geolocation, bodily fluid and personal item identification. Upon death, the successional
necrobiome can provide considerable insights. Measurement of subsurface grave soil has proven a
successful means of discriminating burial locale and post-mortem (PMI) / post-burial (PBI) interval.
Further knowledge development is pertinent to address current gaps prior to implementation to
formulate forensic models. One key variable is the presence and type of carrion-associated fabric,
with the understanding that clothing influences decomposition atrophy, entomology and movement
of cadaveric fluids. We collected grave soil from 15 ex-situ laboratory-based murine decomposition
microcosms associated with three different fabric types over 170 days. Restriction fragment length
polymorphism (RFLP) quantified with Hill ecological indices (°D=species richness, 1D, 2D=species
diversity) highlighted temporal clustering of soils, irrespective of fabric type when principal
component analysis (PCA) was applied. However, control soils could not be consistently
discriminated. High-resolution metabarcoding (16S rRNA) recorded temporal class — and order-level
bacterial markers at class such as Spirochaetia (10.2%), Sphingobacteria (5.2%), Legionellales (1.5%),
and Saprospirales (1.8%) at PBI=32 of advanced decay. Family- and genus-level taxonomic resolution
highlighted measurable increases in Pseudomonas PBI=8 in cotton- (8.7%) and polyester- (18.3%)
wrapped carrion microcosms. Thus, fabric presence and type were reflected in the simulation grave
soil necrobiome. However, this study questions the efficacy of Mus musculus or mammalian proxies
and simulation decomposition microcosms due to ethical constraints, in conducting applicable
forensic research in lieu of human taphonomy facilities.
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Abstract

The UK Crop Microbiome Cryobank aims to provide a comprehensive biological and bioinformatics
resource, integrating genomic data with a cryro-preserved soil rhizosphere of major UK crops,
barley, oats, oilseed rape, sugar beet, fava beans, and wheat. The crops were grown in agricultural
soils from nine different UK sites. The data portal, AgMicrobiomeBase.org, serves as an access point
for the sequencing data derived from the microbiomes of crop rhizospheres, along with
comprehensive metadata for plant and soil types. The project is in development, with some data
already accessible. In addition, approximately 36,000 bacterial isolates have been collected from this
project. These isolates are in the process of being sequenced. Users can access the sequence files
from the database, which links to the European Nucleotide Archive (ENA) and the MGnify
microbiome sequence browser. This dataset serves as a baseline, enabling users to delve into the
microbiomes of specific crop-soil combinations and conduct their analyses. A goal is for users to
incorporate their own or other publicly available sequencing data for further comprehensive
analysis. The project is designed to meet the multiple end-users, including academia, policymakers,
and industry professionals, who have a vested interest in sustainable development and food
security. The primary aim of the project is to establish a legacy by promoting further research and
discovery in the field of microbial ecology. This is achieved through the provision of open access to
datasets and resources, highlighting the significance of such access in fostering scientific discovery.
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Abstract

Simulation studies investigating the transmission of respiratory pathogens are challenging to
perform and often offer limited insights into the potential infectivity of detected particles. To
address this, we assessed the use of normal upper respiratory tract bacteria as indicators for
respiratory pathogens. Using a purpose-built Isolator to Measure Aerosol and Droplet GENeratioN
(IMADGENN), we examined how respiratory dispersal differs with individual, activity and mitigation
strategy.

Healthy volunteers participated in respiratory activities with or without face coverings. We
assessed respiratory droplet and aerosol dispersal through passive and active air sampling and
identified presumptive respiratory isolates using MALDI-TOF.

Large inter-individual variability was observed. In cohort 1 (n=15), 13% of participants generated
60% of the respiratory bacteria recovered from droplets. Similarly, 20% of participants generated
79% of the bacteria recovered from the air. Wearing a face covering during respiratory activities
significantly reduced droplet and aerosol generation. During speech, and regardless of individual
(n=16), heightened vocal effort significantly increased the deposition of respiratory droplets and
each decibel increase correlated with a 34% higher likelihood of retrieving more airborne bacteria
(95% ClI: 1.06, 1.70).

This study highlights how individuals differ in terms of their dispersal of respiratory droplets and
aerosols, emphasizing the concept of super-spreaders. The results suggest that the impact of
performing an activity that increases droplet and/or aerosol generation is more pronounced when
conducted by high dispersers. Similarly, when wearing face coverings, the extent of droplet and
aerosol reduction depends on the wearer, with the most significant impact observed when worn by
‘super-spreaders’.
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Abstract

Plastic is a widely used material in daily life, resulting in increased plastic waste. The use of
bioplastics has received attention, which can reduce the environmental pollution caused by non-
degradable bioplastics. One of the most popular bioplastics is poly (e-caprolactone) (PCL), which is a
biodegradable polyester and can be readily degraded by microbial lipase and esterase. In this study,
we isolated and screened the most efficient fungal species from the air, soil, and pigeon-dropping
samples for PCL degradation using the agar diffusion method. The bioplastic films were then tested
for degradation in a liquid medium, and the PCL-degrading enzyme was measured using the turbidity
method. Lipase activity was measured using p-nitrophenyl substrates. In addition, selected fungal
isolates were identified based on morphological characterization and ITS, 18S rRNA and 28S rRNA
gene sequencing analysis. The result showed that only 22 isolates from 46 fungal isolates can
degrade PCL. Fungal isolate PIN10 had the highest PCL biodegradability, with 84% PCL film weight
loss and PCL-degrading activity as 0.036+0.0079 U/mL, while PKF65 had the highest lipase activity
with 80.56+3.2937 U/mL. The PCL film surface was uneven and porous after cultivating with isolate
PIN10 due to the fungal can produce PCL-degrading enzyme to break down plastic. The strain was
identified and most closely related to Alfaria dandenongensis CBS 143399". This research highlights
the fungal screening for the biodegradation of PCL and our results are useful for measuring and
predicting the degradation rates of PCL films by microorganisms in natural environments.
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Abstract
Abstract

Chickens are a key protein source for humans, yet their microbiome contains bacteria that can be
pathogenic to humans. Campylobacter is present within the chicken gut, is one of four key global
causes of diarrhoeal diseases, and is the leading cause of bacterial foodborne gastroenteritis within
humans worldwide.

As poultry demand continues to rise, it is important to provide healthy chickens with as low
Campylobacter prevalence as possible to reduce the risk of transmission to human. Characterising
the changes within the chicken gut microbiome is essential to understand microbial population
dynamics and the interlink with Campylobacter. To investigate the driving forces for microbial
change within the chicken gut microbiome over time, and how this relates to Campylobacter
prevalence within a natural habitat setting, shotgun metagenomics was performed on selected days
and invested using bioinformatics and statistical analysis methods.

We performed a comparative longitudinal day-to-day study between the chicken caeca, the
duodenum, small and large intestines. Our statistical analyses initially investigate microbial ecology
metrics such as alpha diversity and beta metrics to analyse microbial diversity over time and
between organs. We also applied CODA lasso for compositional comparison between performance
parameters; mean body weight (BW_mean), body weight gain (Gain), feed intake (Fl), feed
conversion ratio (FCR) and days. Further investigation is yet to be conducted to better understand
these differences.
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Abstract

Globally, freshwater environments are under threat from point source and diffuse pollution, habitat
loss, and climate change. Enhancing water quality and reducing microbial pollution in freshwater
habitats are priorities to reinstate multiple ecosystem services. Over the last decade, beavers have
received increasing attention for their role as ecosystem engineers, with proven benefits to aquatic
ecosystems, including improved water quality and flow regulation. Here, we quantified the impact of
damming by Eurasian beaver (Castor fiber) on the concentration of Escherichia coli in a stream
network. Water samples were collected on 10 dates over two years for a sequence of 14 beaver
dams and their pond impoundments to determine the flux of natural E. coli populations. Ponds
acted as either a source or a sink for E. coli depending on the season; however, on average, dam
structures were a weak source while ponds were a moderate sink, indicating that sequential dams
will act as a net sink of E. coli. To simulate an in-situ pollution event, a slurry of livestock manure (25
L) was added to two adjacent streams, one beaver-engineered, the other not (control), and
waterborne E. coli quantified by culture-dependent methods. E. coli was strongly attenuated in
beaver pools, which reduced peak concentrations but slowed the flushing of E. coli through the
network compared to the control site. Our findings indicate that beavers can decrease microbial
pollution reaching downstream receptors, thus the use of beaver dams or their analogues could
support environmental management strategies as part of a suite of nature-based approaches.
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Abstract

Antimicrobial Resistance (AMR) remains a global concern, which has led to

the exploration of unconventional environments for innovative solutions. The
deep ocean is an uncharted frontier for biodiscovery which holds immense poten-
tial. As such, studying even well-investigated taxa, such as the bacterial phyla
Actinomycetota from these environments has yielded novel biodiversity. This
study focused on exploring deep ocean sediments to uncover rare Actinomyce-
tota yielding novel biosynthetic genes and metabolites. Sediment cores from the
CCZ and PAP were collected for research purposes, and Actinomycetota were
selectively isolated from these samples. The strains were genome sequenced and
subjected to metabolomic characterization to identify those with distinct genetic
and metabolomic profiles. The isolated strains, possessing between 15 and 38
Biosynthetic Gene Clusters (BGCs), were prioritized for co-culture. One strain’s
extract molecular network revealed 45 nodes exclusive to its profile, while an-
other exhibited 30 BGCs with low similarity to known clusters, emphasizing its
potential for biosynthetic novelty. In this work we hypothesis that co-culturing
strains from underexplored geographical locations will enable the discovery of
novel natural products. Future work involves selecting CCZ-strains with silent
BGCs together with ones presenting a unique metabolome and co-culturing
them on diverse culture media to unlock the potential of silent BGCs, exploit-
ing the microbial natural products chemical space and contribute to advancing
microbial chemistry in the fight against AMR.
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Abstract

The 190 described species of Mycobacterium include members of the Mycobacterium tuberculosis
complex that are significant human and animal pathogens, and environmental non-tuberculosis
mycobacteria (NTM), an increasingly important cause of opportunist infections. Exposure to NTM
can also affect BCG vaccination efficacy and the sensitivity and specificity of TB diagnostic tests. This
PhD focuses on surveillance of environmental Mycobacterium species on farms with persistent
problems with bovine TB to understand the role that these species may play in subverting existing
TB control measures. At a national level, metagenomic data from wastewater samples collected at
multiple sites across Wales will be analysed to assess Mycobacterium species and abundance in
relation to environmental factors. At a local level, samples will be collected from different sites on 15
Welsh cattle farms, such as water troughs, feed troughs and slurry, that might pose a high risk for
cattle of exposure to environmental mycobacterial species, and we will screen these for
Mycobacterium species using a metagenomic approach. Environmental samples will also be
collected before and after biosecurity measures are implemented to assess their impact, and in
different seasons to understand climatic effects. Findings will be integrated with farm management
data and local wildlife ecology to understand environmental drivers of TB infections. Subsequently,
the effect of environmental Mycobacterium species on key bovine tuberculosis diagnostic tests, such
as the tuberculin skin test, will be assessed using existing bTB skin test results and abattoir
surveillance data.
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Abstract

Most of the galactic cosmic radiation consists of high-energy protons, presenting formidable
shielding challenges. Short-duration Solar Particle Events (SPE) are relatively easier to shield against,
yet they still entail risks for radiation sickness, cancer, and degenerative diseases in biological
systems. To better understand the consequences of space-radiation, Aspergillus nidulans cultures
underwent proton irradiation with 13 MeV H* ions (PI) simulating SPE and genome-wide
transcriptional changes were recorded. The upregulated gene set was enriched in genes for “DNA-
repair”, “Telomere maintenance” and “Mitotic DNA integrity checkpoint signaling”, suggesting Pl
caused severe problems in maintaining DNA integrity as expected. The downregulated gene set was
enriched in genes related to vegetative growth, which was accompanied by upregulation of the
“Negative regulation of the mitotic cell cycle” genes and impaired growth. Antioxidant enzyme genes
were also enriched in the downregulated gene set, suggesting that Pl induced reductive rather than
oxidative changes. Consistent with this observation, genes involved in glutathione synthesis and the
oxidative pentose-phosphate shunt were downregulated in Pl cultures. Not surprisingly, Pl increased
the susceptibility to menadione sodium bisulfite (MSB) as an oxidative stress agent. Pretreatment
with MSB increased, whereas deletion of the oxidative stress response transcription factor gene atfA
decreased the fungal tolerance to PI. Therefore, it appears that down-regulation of antioxidant
enzymes is not an adaptive response to Pl and may represent an Achilles' heel for the fungus coping
with radiation. Our data may help to develop better strategies to prevent the rapid spread of fungi in
space vehicles.

Funding: NKFIH-K131767, TKP2021-NKTA-42.
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Abstract

Cover cropping is a successful strategy for safeguarding agricultural soils against erosion, allowing
more nutrient and moisture retention, stimulating beneficial microbial activities, and preserving soil
structure. As the root channels of winter cover crops are reused in conjunction with maize (Zea mays
L.) roots during the summer, this allows the cash crop to access resources from deeper layers of the
soil horizon. Our work aims at examining the impact of reusing winter cover crop root channels for
maize cultivation on the bacterial composition and functionality in the rhizosphere. 16S rRNA gene
amplicon sequencing and metaproteomics techniques were used for the study.

Significant differences were observed in the bacterial community composition considering the
different cover crop variations, soil profile depths, and maize growth phases. Root channel re-usage
has resulted in increasing community abundances, which got elevated after increasing the number
of cover crops from monocultures to mixtures. The combination of legumes with both brassicas and
grasses displayed improvements for various stages of the carbon cycle (C) and the nitrogen cycle (N).
The legumes and brassicas have deeper root channels compared to grasses, which is also a factor for
higher bacterial 16S rRNA gene copy numbers and community functions in the different subsurface
regimes due to more exudates being secreted by maize roots. Overall, reusing root channels,
whether they are mixtures or monocultures, improved metabolic activities in the important carbon
and nitrogen cycles and enlarged bacterial communities. This benefits both the soil rhizosphere and
the growing crops.
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Abstract

The human gut microbiome plays an important role in health and disease, with dysbiosis linked to
illnesses such as inflammatory bowel syndrome, inflammatory bowel diseases such as ulcerative
colitis and Crohn’s disease as well as obesity and diabetes. Bacteriocins are bacterially produced,
ribosomally synthesized antimicrobial peptides. They have been proposed for use as novel
antimicrobials to aid against antimicrobial resistance. We are exploring their potential as modulators
of the human gut microbiome, allowing us to shift microbial populations towards healthier
outcomes. Lactic acid bacterium Lactobacillus gasseri LM19 produces multiple bacteriocins. In co-
culture experiments of L. gasseri LM19 with synthetic and faecal gut microbiome communities we
utilized gPCR and metabolomic and metagenomic analysis to study the effects of L. gasseri LM19 on
population composition as well as the effect of the microbiome itself on bacteriocin gene
expression. Gene expression analysis demonstrated the up-regulation of all six bacteriocin-encoding
genes during the late log phase of bacterial growth. This correlated with an increase in antimicrobial
activity in the culture supernatant. No antimicrobial activity was observed against members of the
extended Simplified Human Intestinal Microbiota (SIHUMIx) consortium whilst activity was seen
against Lactobacillus delbrueckii subsp. bulgaricus. The SIHUMIx consortium is a representation of a
‘healthy’ human gut microbiome that is useful for studying bacteriocin production. Our next step is
to demonstrate bacteriocin production in a complex colon model that closely mimics the ecology of
the human gut microbiota.
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Abstract

Bacteria perform a multitude of biological functions which drive key ecosystem processes.
Therefore, understanding how bacteria respond and adapt to environmental change is key to our
understanding of ecosystem functioning and resilience. Many studies have shown that single strains
of bacteria can rapidly adapt to new conditions in the lab, but it is unclear whether this adaptive
capacity is an important mechanism in the response of natural microbial communities to change.
Indeed, growing evidence suggests that evolution depends as much on the community of interacting
species as the properties of the species in question. Furthermore, communities can respond to
change in alternative ways to genetic adaptation, such as sorting of extant diversity or immigration
of new species. Here using a combination of field and lab experiments, employing functional
measures and metagenomics approaches, we investigate the importance of genetic adaptation in
the wild. We ask what proportion of the response to environmental change is due to local evolution
and local ecological sorting of species versus the influx of new genotypes and new species.
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Abstract

Penicillium roqueforti is the principal filamentous fungus responsible for the blue-green color in
Turkish blue cheeses like Konya Kuflu Tulum and Erzurum Kuflu Civil during the ripening process. This
study aims to determine the technological properties and volatile compounds of P. roqueforti
isolates obtained from Turkish blue cheeses. In previous studies, 120 P. roqueforti isolates were
acquired from traditional Turkish blue cheeses (n=61). From these, 20 isolates representing the
population based on sequence types determined by microsatellite analysis were selected for this
study. The mycelium growth, salt resistance (at 1%, 3%, 6% NaCl), proteolytic, and lipolytic activities
of the isolates at 12°C and 25°C were assessed. Colony diameters ranged between 29-77.2 mm on
MEA without NaCl, while at 1% NaCl, they ranged from 36-74.7 mm. With increased NaCl
concentration (3% and 6%), colony diameters reduced to 37.5-68.5 mm and 19.5-49.7 mm,
respectively. After seven days of incubation at 25°C on mycological agar containing 10% skimmed
milk, 10 isolates showed a clear zone, indicating proteolytic activity. Lipolytic activity was observed
in 16 isolates, presenting an opaque zone around the colonies after incubation on Tween 80 agar at
25°C. The data were analyzed using analysis of variance (ANOVA) and principal component analysis
(PCA) through Minitab 18 (version 18.1) software. After the statistical analysis, the volatile
compounds of the selected isolates were identified using GC-MS. Detecting P. roqueforti strains with
distinct characteristics in Turkish blue cheeses suggests the potential use of these strains as
secondary starters in cheese production.
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Abstract

Wastewater treatment plants (WWTP) are known hotspots for the development of antibiotic
resistance. Antibiotic resistance genes (ARGs), genetic elements conferring resistance to antibiotics,
are normally found inside bacterial cells. However, during biological treatment, these elements (e.g.
plasmids) can be released into the surrounding environment, where they can be acquired by other
bacteria via horizontal gene transfer. WWTP effluents become vehicles for the dissemination of not
only antibiotic resistant bacteria (ARB), containing intracellular ARGs, but also extracellular ARGs
(eARGs) and, therefore, both should be considered when designing preventive strategies.

In this study, post-treatment of secondary effluents with ultrafiltration membranes was investigated
to verify the membrane efficiency for removing eARGs and ARB under different degrees of fouling.
The feedwater used was a synthetic effluent containing either target eARGs (cell-free extracts of
IncW plasmid R388, conferring resistance to sulfonamides) or ARB (P. putida KT2440 harboring the
same plasmid). The lab-scale set-up consisted of cross-flow membrane cassettes (100KDa,
polyethersulfone), each operated in batches over 4 weeks, approximately 20 hours of operation
divided into 12 consecutive experiments.

Quantification of eARGs and ARB was performed by quantitative polymerase chain reaction (qPCR)
and flow cytometry, respectively. Membrane fouling was recorded during operation as permeate
flow rate decrease whereas the membrane surface was inspected at the end of the experiments
with scanning electron microscopy (SEM). The results showed high removal efficiencies for ARB
(99.97% average) and eARGs (99.4% average) regardless of the degree of membrane fouling, proving
that membrane technology is a promising alternative to minimize environmental spread of antibiotic
resistance.
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Abstract

This study aimed at assessing the biocontrol potential of Bacillus thuringiensis isolated from soil
samples against larvae of mosquito. Soil samples were collected from Imo State University farm and
mosquito larvae was collected from stagnant water. Soil samples were analyzed using standard
microbiological procedures. Result of the study showed that the suspected Bacillus thuringiensis
isolates were cream in colour, tend to have large frosted glass appearance, initially, but become
opaque and spread over the plates. Some colonies were mucoid in nature, others brittle. The
isolates were Gram- positive and spore formers. Results of the biocontrol activity of Bacillus
thuringiensis against mosquito larvae was more effective at 24hours of incubation at the various
dilution factors as it left all five larvae dead. 10° dilution factors were the most effective. It left all
larvae dead even at 4 hours of incubation. However, 10* and 10 were the least effective dilution
factors leaving 4 and 5 larvae alive respectively. Conclusively, the results obtained in this study
clearly demonstrated the efficiency of the Bacillus thuringiensis in controlling mosquito larvae. The
use of Bacillus thuringiensis as a biocontrol agent against mosquito larva is preferred as it is
environmentally friendly and does not deplete the ozone layer unlike the regular pesticides used in
killing mosquitoes in most communities.
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Abstract

The use of antimicrobial materials (AMMs) in the built environment is increasingly used to control
microbial survival and growth. Standardised test methods offer a reproducible approach to efficacy
assessment of AMMs. However, many standardised methods (e.g. ISO 22196) do not assess efficacy
under environmental conditions that could be considered realistic. Instead, conditions such as
relative humidity above 90% are used, which keeps materials wet for longer than they would be in-
use. Copper surfaces were assessed for antibacterial, antifungal, and antiviral efficacy using a
simulated splash method under environmental conditions relevant to the built environment. Copper
coupons were inoculated with 10 1 mL droplets of either E. coli, S. aureus, C. albicans or Phi6 phage
in 0.15 % bovine serum albumin and incubated at 20+2 °C at varying relative humidity values (Low —
10-20 %, Medium — 45-55 %, high — 80-90 %). Inoculum was recovered in to SCDLP neutraliser
immediately (i) after incubation, (ii) at the point of inoculum evaporation, and (iii) two hours post-
evaporation. The recovered inoculum was then quantified to count viable numbers. A faster
evaporation time for the inoculum was observed at lower relative humidity as well as reduced
antimicrobial activity of copper against all microorganisms. Further analysis of the antimicrobial
efficacy of copper surfaces is required to determine whether its use on a wide scale can be justified.
Alternately, targeted placement of copper surfaces where favourable conditions are expected could
aid in maximising effectiveness.
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Abstract

Abiotic stress can weaken plants by disrupting their physiological capacity and acting as a
predisposing factor. This disruption not only affects the plant's physiology but also impacts the
balance of its microbiome, which plays a vital role in enhancing the plant's resistance to stress
factors. The diversity and balance of microorganisms in the microbiome are crucial for the plant's
health, and any alterations to it can result in symptoms of decline. The stability of the microbiome's
functions is closely linked to greater microbial diversity, which improves the plant's ability to
respond to stress factors. In 2016, Araucaria araucana, Chile’s national tree, exhibited crown decay
and death, which were attributed to the bioclimatic stress experienced by the ecosystem. This stress
weakened the trees' ability to respond effectively. The objective of this study was to examine the
taxonomic and functional diversity of the soil microbiome in asymptomatic A. araucana trees
compared to those showing severe crown death symptoms. Soil samples from decaying A. araucana
trees were analyzed to evaluate the composition and diversity of fungal and oomycete communities
and their relationship with the disease symptoms. The study found that the taxonomic and
functional diversity of the soil in decaying A. araucana trees were correlated with the decay
symptoms.
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Abstract

We aim to develop an eco-friendly, economical, plant-based dye to stain live cells. This dye could
also have other applications in textile, paper, and other industries. Dyes provide contrast for the
visualization of cells under the microscope. Commonly used stains are positively charged basic dyes
that bind to the negatively charged cell surfaces and impart a color to the cell. However, a majority
of currently used dyes in India and elsewhere are recalcitrant and are not biodegradable. Many dyes
are known to cause toxicity to plants and animals and even could be passed on to the food chain
affecting public health via the release of dye-loaded wastewater. Hence there is a need to develop
biodegradable and cost-efficient that could be used for staining and other industrial uses in
alignment with sustainable development goals. India has a rich diversity of dye-yielding plant
species. For the proof of concept, Bauhinia purpurae, a species of flowering plant in the family
Fabaceae, native to the Indian subcontinent is chosen. The natural violet dye of the flowers from this
plant was extracted in appropriate solvents and tested for the ability of the dye to stain live cells.
Our preliminary data shows that this natural dye could stain a few microbes including Escherichia
coli. Our goal is to develop this and other dyes into a sustainable, eco-friendly, economical dye that
will have widespread applications to stain not only live cells but also many applications in the textile
and paper industry.
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Abstract

The UK Antimicrobial Resistance National Action Plan takes a One-Health approach to surveillance,
encompassing humans, animals, agriculture, and the environment. To complement genomics studies
of bacterial flora from different compartments on a single mixed arable and pig farm, phenotypic
resistance of Escherichia coli and Salmonella spp. was determined from 94 samples [water (n=24),
manure pile (n=14), feed (n=6), soil (n=16), swine faeces (n=14), rat faeces (n=11) and pork sausage
(n=9)]. Escherichia coli and Salmonella spp. were isolated, identified using MALDI-TOF mass
spectrometry and tested for antibiotic susceptibility through the Kirby—Bauer disc diffusion method.
A total of 52 confirmed E. coli (from all sample types) and 2 Salmonella isolates (from rat faeces)
were obtained over three trips. All E. coli isolates from animal feed were multidrug resistant (MDR),
with two (40%) isolates resistant to all 10 antibiotic classes tested. MDR was detected in E.

coli isolates from manure piles (n=6), rat faeces (n=5), soil (n=4), pork sausages (n=5), swine faeces
(n=2), and water (n=2). Half of the E. coli isolates (n=4) from pork sausages were resistant to all
antibiotics tested, including critically important antimicrobials (3"- and 4™"-generation
cephalosporins) and highly important (aminoglycosides and penicillins). Both Salmonella spp.
isolates were MDR, with both resistant to gentamicin and tetracycline. Ongoing work, including
whole genome sequencing and metagenomic profiling of samples, will help uncover underlying
resistance mechanisms and sharing between different compartments. However, the high levels of
contamination of both human and animal foodstuffs suggest a need to better understand how AMR
circulates within mixed farming systems.
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Abstract

The emergence of extended-spectrum-b-lactamase-producing (ESBL) and AmpC-b-lactamase-
producing (AmpC) Enterobacterales is a challenge to human and animal health. Livestock and
environmental sources can serve as conduits for multidrug-resistant (MDR) bacteria. The purpose of
this study was to investigate the presence of ESBL- and/or AmpC-Enterobacterales in a mixed arable
and pig farm. A total of 94 samples were collected from water (n=24), soil (n=16), animal feed (n=6),
swine faeces (n=14), rat faeces (n=11), manure pile (n=14) and pork sausages (n=9). Selective
enrichment, plating onto chromogenic media, MALDI-TOF mass spectrometry, antibiotic
susceptibility (disc diffusion, double-disc synergistic test and AmpC-detection kit) were used to
identify ESBL/AmpC-Enterobacterales. Thirty-two ESBL-Enterobacterales were isolated from various
samples, with a notable proportion from water (43.8%, n=14) and pork sausages (21.9%, n=7).
Moreover, 29/32 of isolates were ESBL-Enterobacterales and 3/32 were ESBL- and AmpC-
Enterobacterales. Multidrug resistance was observed in 78.1% of isolates, with high rates of
ampicillin (93.8%), tetracycline (56.3%) and imipenem (43.8%) resistance. Dominant ESBL- and/or
AmpC-Enterobacterales identified included Serratia fonticola (n=11; 6 from pork sausages, 3 from
water and 2 from soil) and Proteus vulgaris (n=11; 4 from manure pile, 3 from swine faeces, 2 from
water, 1 from rat faeces and 1 from pork sausages. The three ESBL-Escherichia coli, one ESBL-
Klebsiella pneumoniae and one ESBL-Citrobacter freundii were isolated from water. These findings
highlight the importance of investigation of MDR within the total agricultural environment and
improved comprehension of the factors that promote selection for resistance across all farm
compartments.
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Abstract

Non-tuberculous mycobacteria (NTM) are natural inhabitants of water that can cause serious
opportunistic infections in immunocompromised individuals. Environmental sampling identifies
potential sources of infection, however there is currently no standard method for isolating NTM
from potable water.

Different sample processing methods were compared. Variables included sample bottle (+/- sodium
thiosulphate); storage temperature (ambient vs 4°C); storage duration (24-72 hours);
decontamination treatment (+/- cetylpyridinium chloride (CPC), N-acetyl-L-cysteine-sodium
hydroxide (NALC-NaOH)); culture media (Middlebrook 7H11 vs NTM Elite agar) and incubation
temperature (30°C vs 37°C). Impact on NTM recovery was assessed using artificially spiked water
(Mycobacterium avium, Mycobacterium intracellulare, Mycobacterium chimaera, Mycobacterium
abscessus and Mycobacterium chelonae) and naturally colonised water samples.

Storage time broadly reduced recovery of NTM, whilst effects of bottle type and temperature varied
depending on species. Storage had least impact when dosed bottles were refrigerated for <24 hours.
Decontamination using CPC or NALC-NaOH reduced NTM concentrations in spiked samples variably
depending on species (0-99.7% and 26-100% reduction respectively compared to no
decontamination). Neither treatment entirely prevented culture of non-NTM species. Culturing
directly onto NTM Elite agar effectively reduced non-NTM contamination and impacted NTM
recovery from spiked samples less (0-45% reduction). 30°C incubation allowed growth of NTM
species not cultivated at 37°C. At 37°C, overgrowth of rapid-growing NTM was reduced, improving
detection of slow-growing NTM.

We recommend isolating NTM from potable water by collecting samples in sodium thiosulphate

dosed bottles; if immediate processing is not possible, keep refrigerated for <24 hours before
culturing on NTM Elite agar at 30°C and 37°C.
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Abstract

AMR is very prevalent within the agriculture sector especially within food producing animals which
are involved in intensive production. The careless use of antimicrobials has contributed to the
extensive dissemination of AMR bacteria within animal adjacent environments. This practice has led
to an unprecedented rise in AMR and multi-drug resistant (MDR) bacteria. As the public health
threat of AMR reaches crisis point, the future of routine antibiotic use becomes untenable. The
study aims to assess-

1. The prevalence of the CPE, ESBL Fluoroquinolone within Irish cattle
2. The ability of the AMR Enterobacteriaceae to persist in slurry samples exposed to winter and
summer conditions

The detection of AMR and MDR was split phenotypic and genotypic methods. Both methods of
analysis were employed within the study including, selective agar, antimicrobial susceptibility testing
(Kirby-Bauer), MALDI-TOF MS, and PCR. The samples analysed were fresh faecal and slurry sourced
from Irish cattle herds, both dairy and suckler.

Initial phenotypic findings have detected CPEs (22.3%), ESBL (21.8%) and fluoroquinolone (5.8%)
resistance within slurry and fresh bovine faecal samples (N=175). Many of these samples displayed
MDR (6.7%). The summer slurry samples demonstrated AMR for 3 months and winter samples
continue to display AMR.

Enterobacteria have been classified by the WHO as severely drug resistant bacteria due to extensive
production and dissemination of CPEs and ESBLs which supports these initial results. As this is the
first study of its kind within Ireland, these are worrying results as MDR may be more prevalent than
first anticipated.
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Abstract

Corals serve as a model for investigating changes in the host-associated microbiome in response to
stress. As holobionts, corals harbor diverse microbial communities that are thought to be critical to
their health and adaptation to environmental change. However, we lack information on their actual
biological function, as most studies focus only on changes in microbial identity and abundance.

While the microbiome of zooxanthellate corals has been well studied, it remains largely unexplored
in azooxanthellate corals, especially octocorals such as Corallium rubrum. C. rubrum, together with
other gorgonian octocorals, is a foundational species of coralligenous reefs. They are increasingly
threatened by human activities and global warming, which emphasizes the urgency of understanding
how they respond to environmental stress. One of the predominant bacterial species associated
with Mediterranean gorgonians belongs to the genus Endozoicomonas, whose functions are still
being unraveled. However, C. rubrum is an exception, as it is dominated by bacteria of the
Spirochaetaceae family, whose functions in C. rubrum are still unknown.

In this context, our study focuses on the metatranscriptome of C. rubrum under thermal stress and
hypothesizes that high temperatures may alter the functionality of bacterial symbionts, particularly
Spirochaetes, potentially leading to coral death. An experiment was conducted in which the corals
were exposed to ambient (15°C) and an elevated temperature (24°C). Functional analysis of the
bacteria revealed changes in some metabolic processes, associated with Alphaproteobacteria,
Gammaproteobacteria and Spirochaetota. C. rubrum metatranscriptome analysis under thermal
stress provides insight into the involvement of bacteria in coral health.
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Abstract

Cholera has existed in India for centuries. The freshwater environment of North India especially in
and around the territory of Chandigarh witnesses’ seasonal cholera occurrences between July and
October, marked by outbreaks and sporadic cases. Annually, 1 to 3 outbreaks are reported in the
area, making it a cholera hot spot. This study focuses on the intra-outbreak dynamics and source
identification of a severe cholera outbreak that occurred in September 2019 in Shahpur village,
situated in the Kalka region, Haryana. The outbreak predominantly affected migrant laborers and
their families in unlicensed huts, with an 8% (196 out of 2,602) attack rate and a 1% (2 out of 196)
case fatality rate. Tube-well water emerged as the sole water source for routine activities in the
affected area. High-throughput genome sequencing of 73 isolates (18 clinical, 55 environmental)
revealed the presence of 22 strains belonging to the current pandemic lineage 7PET only in stool and
in-house stored water from index cases. In contrast 51 diverse non-7PET strains were found in
environmental samples including tube-well water and asymptomatic individuals, indicating a
broader reservoir and potential outbreak sources. In summary, our study underscores the crucial
impact of water storage and distribution systems on the transmission of cholera in high-risk areas. It
shows that integration of epidemiological investigations with genome sequencing yields essential
insights, offering guidance for targeted interventions aimed at effectively controlling cholera
outbreaks in local regions.
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Abstract

Since the introduction of vancomycin to treat methicillin-resistant Staphylococcus aureus, the
emergence of vancomycin-resistant Staphylococcus aureus has become an increasing problem in
clinical settings, particularly within immunocompromised populations. Recent evidence in
vancomycin-intermediate resistance S. aureus (VISA) has suggested that mutations in operons
associated with cell wall synthesis (walkR and graS) can increase cell wall thickness — a potential
defence against oxidative stress during aerosolization. We aimed to determine the impact of the
thicker cell wall of VISA on aerosol survival, using the controlled electrodynamic levitation and
extraction of bioaerosol onto a substrate (CELEBS) system. Bacterial viability post-aerosolization in
the CELEBS instrument was confirmed for both VISA (strain M1150) and wild-type S. aureus (WTSA)
in Mueller-Hinton (MH) broth at various relative humidity (RH) levels (30%, 55%, 90%).

M1150 exhibited sustained viability at all tested humidities at 10, 20 and 60mins, with statistically
significant greater viability than WTSA particularly at 55% and 90% RH (p<0.05). Whilst WTSA
survived best at 30% RH, by one hour viability decreased significantly when compared to M1150
(p=0.018), which had a 40% greater mean survival. Further investigation into the role of oxidative
stress in aerosol phase was conducted by studying catalase negative SA, other respiratory bacteria
including Neisseria spp, and by using respiratory fluid surrogates.

The aerostability of this VISA strain, particularly at intermediate humidity typical of hospitals,
suggests protection from oxidative stress during the aerosol phase and a potential mechanism of
transmission. Therefore, thorough containment and investigation of nosocomial VISA outbreaks
should include air sampling and appropriate ventilation.
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Abstract

Background: Antimicrobial resistance and infectious diseases associated with climate change require
a One Health approach. Ireland will likely experience increased flooding due to heavy rainfall events
impacting agricultural land, leading to increased risk of infection, due to Escherichia coli and other
Enterobacteriaceae.

Methods: Agricultural sites (n = 8) were identified and soil samples were taken from flooded and
non-flooded areas. Through enrichment, E. coli were selected using EMB agar. 16S rRNA PCR was
used to determine E.coli identity. Disk diffusion and minimum inhibitory concentration methods
were used to test antibiotic susceptibility. To test biofilm formation, 96-well plates and crystal violet
staining have been utilised.

Results: A greater number of E. coli (n = 46) were isolated from flooded soil than non-flooded soil (n
= 14) Almost all (n = 13) E. coli isolates from non-flooded soil were susceptible to all antimicrobials
investigated. 1 isolate was ampicillin resistant. In flooded soils, 11 isolates exhibited resistance to
ampicillin, tetracycline, ciprofloxacin, trimethoprim, sulphonamide and
trimethoprim/sulfamethoxazole. Resistance to gentamicin, kanamycin and azithromycin were also
detected. Preliminary results of biofilm assays show 73.33% of E.coli tested (n = 15) to date can form
biofilms. Of these, 6 are good biofilm formers while 5 are poor.

Conclusion: A greater number of E.coli were isolated from flooded than non-flooded soils, 46 and 14
respectively, suggesting flooded soils are potential reservoirs for E.coli. E.coli from flooded soils
displayed greater antibiotic resistance. Preliminary results show many biofilms forming E.coli of
mixed capabilities.
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Abstract

This research showcases the cultivation of Clostridium tyrobutyricum ATCC 25755 and the batch
fermentation process to synthesize butyric acid, harnessing both pentose (Cs) and hexose (C¢) sugars
extracted from lignocellulosic biomass. The microorganism exhibited specific growth rates of 0.324
h?, 0.2 h'}, and 0.268 h' in the presence of commercial glucose, xylose, and a mix of sugars, at
concentrations of 60, 30, and 40 gL respectively. The ideal pH for both growth and butyric acid
synthesis was identified as 6.0. The peak of butyric acid yield reached 25.09 gL, with a productivity
rate of 2.10 gL *h"* under the optimal conditions of a pH of 6.0, an acetate concentration of 10 gL,
and a yeast extract concentration of 6 gL, utilizing lighocellulose-sourced sugars. The kinetic
modeling through the Leudeking-Piret equation indicated a pattern of mixed-growth associated
product formation, with constants B (0.165 g of butyric acid per g of cells per hour) and a (25.72). A
higher butyric acid concentration was achieved using unrefined lignocellulosic hydrolysate, which
suggests potential cost savings in downstream separation process for industrial applications. Hence,
the study confirms the potential of C. tyrobutyricum ATCC 25755 to efficiently produce butyric acid
from economically viable and environment friendly lignocellulosic hydrolysates, in addition to
conventional glucose and xylose substrates.
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Abstract

Transportation of ammonium across cellular membranes, essential to all kingdoms of life, is
facilitated by the Ammonium transporter (Amt), Methylammonium permeases (Mep) and Rhesus
(Rh) superfamily of membrane proteins. While being structurally highly conserved, their functions
differ: scavenging, concentration sensing, exporting and maintenance of concentration

gradients. Fungal Mep proteins trigger pseudohyphal growth which may lead to pathogenesis.

Many cases of horizonal gene transfer fill the family history, though no study focuses on the family
evolution as a whole. Doing so may put these cases into context causing a potential rethink. Using
the conserved structure of the protein, a tree was made to answer some remaining questions about
the origin of these proteins. Did our last common ancestor have one ammonium transporting
protein which diverged in specific organisms to fulfil their needs, did it have a number with different
functions that were retained or lost in the generations since?

Our lab uses Solid Supported Membrane Electrophysiology to study these proteins. This involves
purification, reconstitution into liposomes and subjection to electrophysiological measurements. To
bypass low yield and stability of eukaryotic ammonium transporting proteins, we have created
vesicles directly from the cells used for overexpression. This will greatly expand the range of proteins
available for study.

Using guidance from the evolutionary tree and the vesicles, proteins can be measured from all parts
of the family to elucidate whether there is a conserved mechanism that achieves their functions. If
successful, it may lead to new therapeutics specifically targeting fungal pathogens through their Mep
proteins.
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Abstract

Staphylococcus capitis (S. capitis) is a major pathogen associated with severe neonatal infections. Of
particular significance is the NRCS-A clone, which is associated with a multi-drug resistance (MDR)
profile. The global prevalence of MDR pathogens continue to rise, highlighting the need for
alternative antimicrobial strategies. This study examined the antimicrobial potential of the
antibacterial peptides nisin and bovine lactoferrin (bvLf) against S. capitis isolates. The activity of
wild type nisin (nisin A) and two bioengineered nisin derivatives (PV and K12A-PV) was assessed
using deferred antagonism assays and minimum inhibitory concentration (MIC) assays. Data
demonstrated that nisin PV had improved activity against the S. capitis strains, compared to nisin
A.MIC values for nisin PV ranged from 6 to 50 pug/mL compared to values for nisin A which ranged
from 12.5 to 50 pg/mL. Combinations of nisin peptides with antibiotics were assessed for synergistic
effects using growth curve and time-kill assays. A combination of nisin PV/ampicillin significantly
inhibited the growth of S. capitis.

Investigating the antimicrobial and antibiofilm properties of bvLf against the S capitis isolates
demonstrated that at 750 pg/ml, bvLf significantly inhibited (p< 0.05) growth of the majority of
isolates (90%) and inhibited biofilm formation in all strains. Combining bvLf with = selected
antibiotics (penicillin, ampicillin, erythromycin, vancomycin) indicated no synergistic effects for any
combination tested.

The findings of this study highlight the potential of nisin peptides and bvLf as alternative
antimicrobial strategies for treating infections caused by the neonatal pathogen, S capitis.
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Abstract

Plastic pollution is a growing global concern because of its impact on the environment and human
health. Plastic pollutants become rapidly colonised by microbial communities, which can contain
viral, bacterial and fungal pathogens that can subsequently become disseminated within the
environment. This study evaluated whether species of human pathogenic Candida naturally colonise
various plastic pollutants at six selected beaches in southwest Nigeria. Plastics were pre-enriched in
yeast peptone dextrose broth and species of Candida identified on selective chromogenic agar
plates, with presumptive human pathogenic Candida confirmed by PCR. The susceptibilities of
selected isolates to fluconazole were also evaluated. Human pathogenic Candida species were
isolated from plastic debris collected from all six beaches. This study has demonstrated that human
pathogenic Candida species can colonise and persist on plastic debris on beaches in tropical climates
like Nigeria and could pose a potential human health risk through exposure, particularly if they are
expressing anti-fungal drug resistance.
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Abstract

Due to anthropogenic emissions, the atmospheric concentration of CO; has risen to more than 50%
above preindustrial levels. Many environmental microbiomes have the capability to metabolize CO;
into biomass and various primary and secondary metabolites. Utilizing consortium-based microbial
CO;, fixation in industrial bio-conversion processes represents an effective strategy for
simultaneously reducing anthropogenic emissions and synthesizing value-added bio-products.
Environments such as geothermal springs are known to host a diverse range of microbial autotrophs
that fix CO; as a source of carbon. To investigate the metabolic potential of environmental consortia
for CO; valorisation, we conducted a global comparative analysis using experimentally acquired and
publicly available metagenomic datasets from geothermal springs. A custom workflow for
community-level analysis identified key taxa, CO; fixation pathways, and genes involved in
bioproduct synthesis. Temperature was implicated as driving force for selecting key taxa, carbon
fixation pathways, and bioproduct biosynthesis. By employing a combination of gene- and
taxonomic-focused approaches, we uncovered global trends in microbial activity in geothermal
springs. These trends facilitate the understanding, assembly, and domestication of microbial
communities for the conversion of CO, into value-added bio-products.
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Abstract

Wastewater treatment plants (WWTP) are hubs for collection and dissemination of plastic to and
from the environment. WWTP remove up to 99 % of plastic using primary, secondary and tertiary
treatment, however small amounts are still released into the environment causing significant
ecological and environmental impact. WWTP effluent discharges directly into the sea or into rivers,
where waste travels through freshwater and brackish water before entering the marine
environment. Once here, dispersal rate and distance increase. The ability of plastic to form unique
ecological niches, harbouring wastewater microbes and protecting them from changing abiotic
conditions allowing persistence in the marine environment is of current concern.

To investigate plastic community structure dynamics we exposed high density polyethylene, low
density polyethylene, polyethylene terephthalate and polypropylene to a series of mesocosms
containing wastewater effluent, downstream river water, brackish water and seawater, simulating
relevant residence times in each, for a total of 16 weeks. Using 16S rRNA gene sequencing and
whole metagenome sequencing we assessed the community changes finding that; (i) wastewater
effluent associated microbes are replaced by typical marine taxa within 1 week of seawater
exposure, (ii) statistically significant changes to community structure take place within 1 week of
seawater exposure and again after 3 weeks and (iii) some taxa show a preference for certain plastic

types.
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Abstract

Uncontrolled selenium (Se) release into the environment leads to pollution and increases the threat
of Se intoxication in organisms. Bioremediation is a current used technology in removing metalloids
like Se. To create cost-effective, efficient, and non-polluting carrier systems, natural hydrogels have
been utilized as immobilization matrices because they are biocompatible, abundant, and non-
polluting and the fact that immobilized cells are more effective than planktonic cells.

In this work, we immobilized S. bentonitica BII-R7 cells, within calcium sodium-alginate hydrogels to
develop a novel eco-friendly Se removal method. Alginate and cells solutions were mixed and gelled
into CaCl; resulting bead-shaped bio-hydrogels.

Selenium removal capacity was studied incubating beads in Luria Bertani medium (LB) at 100%
(LB100) and 10% (LB10) with the addition of Se(lV). LB100 showed a 70% removal rate while LB10
exhibited only 20%. Compressive rheology studies revealed that beads incubated in LB100 were
deteriorated by the end while, beads incubated in LB10 did not. Scanning Elecronic Microscopy
(SEM) of the bead surface and inner part showed extensive bacterial growth on the surface and
scarce growth inside the matrix and Se-NPs were encountered in both parts. Physicochemical
properties of the Se-NPs were analysed observing cross-section cuts on High-Resolution
Transmission Electronic Microscopy (HRTEM).

This work highlights the great potential of the developed system for Se(lV) removal. Nonetheless,
further work is needed to achieve a balance between bio-hydrogel stability and Se(IV) reduction
rates.
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Abstract

Post-weaning diarrhoea (PWD) is the primary welfare and economic concern in pig farming and is
minimised by zinc oxide (ZnO) treatment, which is being banned. Piglets receive an iron injection at
birth and high dietary iron at weaning to prevent iron-deficiency anaemia. Increases in luminal iron
provide a favourable environment for enteric pathogens and can exacerbate PWD. Furthermore, the
microbial gut community drives immune development which skews in the presence of pathogens.
However, piglets are not anaemic at weaning, so we hypothesised that dietary iron could be reduced
around weaning without detrimental consequences. Eighteen 28-day old piglets were allocated into
sex-balanced litter-matched treatment groups (n=6): High iron with ZnO, high iron and low iron,
without ZnO. Growth and iron status was monitored, faecal samples and intestinal tissues were
taken. Microbial populations were assessed by 16S rDNA sequencing and Qiagen CLC genomics was
used to perform OTU clustering and diversity analysis. Intestinal sections were analysed using 4-
colour quantitative fluorescence immunohistology to quantify immune-associated protein
expression. Piglets provided with low dietary iron had increased Roseburia (p<0.05) and reduced
Staphylococcus (p<0.01). Whereas piglets given ZnO had reduced Campylobacter (p<0.01), but
increased Bifidobacterium (p<0.02). Higher dietary iron reduced expression of immune markers in
comparison to piglets given ZnO or low oral iron. No significant differences were reported in weight
gain or iron status between treatment groups. The reduction in dietary iron benefitted the gut
microbial profile without reducing weight gain, iron storage or immunity and therefore provides a
novel strategy to reduce PWD.
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Abstract

The study aims to identify a bacterium with detergent degradation capability and potential plant
growth-promoting properties to reuse detergent-polluted water for irrigation. The bacterium was
isolated from the soil using a basal medium with 0.05% sodium dodecyl sulfate (SDS) as the sole
carbon source. The bacterium showed positive results for potassium and phosphate solubilization.
The 16S rRNA sequence showed 99.71% similarity with three other Enterobacter species by BLASTn
and a phylogenetic tree was constructed. The newly identified bacterium was named Enterobacter
spp. strain MSK86 with the accession number OR398804. The bacterium was also found to be
positive for zinc and calcium solubilization, ammonia, indole acetic acid, and siderophore production
and showed antagonism to Aspergillus niger and Fusarium oxysporum. A growth-kinetics study
revealed the maximum growth of the bacterium is at the 66™ hour. The SDS degrading capability was
studied using Stains-all dye, with 86% degradation observed in basal medium with 0.05% SDS by the
6th day of incubation. The SDS concentration in domestic grey water was found to be 0.04% (+0.01),
with maximum degradation occurring in 48 hours. A pot study was conducted in Solanum
melongena using bacterium-coated seeds, and the phytochemical analysis on the 45" day showed a
1.89 mg/g increase in total protein, no increase in total sugars, 1.48 mg/g of proline, 0.948 mg/g of
total chlorophyll, 49.4 mg/g of total phenols, and 8.6 mg/g of flavonoids in treated plants.
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Abstract

Antimicrobial resistance (AMR) is among the top global public health threats; by 2050 it is estimated
that 10 million people will die due to drug-resistant infections. Global organisations recognise the
environment plays a key role in the development and transmission of AMR and are calling for
increased surveillance in environmental settings and a One Health response to tackling AMR.

Close links between livestock waste, fresh produce, and peri-domestic wildlife create opportunities
for the spread of AMR within and between different food production systems by various routes,
especially with the rise in more integrated, biodynamic farming systems.

A One Health case study was conducted to investigate the resistome in wildlife, livestock, and
horticultural farming in a shared landscape. Fresh faecal samples from rodents and pigs, muck heap,
soil and water were collected on a farm in the UK. Shotgun metagenomic sequencing was used to
identify bacterial taxa and detect the presence of bacteria carrying antimicrobial resistance genes
(ARGS) in these diverse ecological niches.

This study has provided an insight into the diverse microbial populations, including foodborne and
zoonotic pathogens, resistance mechanisms and genes circulating within this biodynamic farming
environment. Our results show a high diversity and abundance of ARGs and heavy metal resistance
genes across the samples, including the presence of genes related to resistance of beta-lactams,
macrolides, tetracyclines, aminoglycosides and oxazolidinones. Our findings indicate that highly
conserved ARGs are shared across the different ecological compartments; thus, spread to humans is
possible through a variety of foodborne and environmental transmission pathways.
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Abstract

Plastic pollutants are ubiquitous, particularly microplastics (MPs) found in the environment causing
major concerns. MPs enter coastal waters primarily from river loading as a result from wastewater
treatment plants (WWTPs), leading to global issues. MPs enter the WWTPs from the release of
particles from synthetic clothing and personal hygiene products. These WWTPs are hubs for the
dissemination of microplastics in the environment, however there is a gap in the knowledge with
regards to the microbial carrying capacity of plastics that pass through the WWTPs and get released
into the environment. We conducted a field experiment incubating low density polyethylene beads
(LDPE) in influent and effluent water, and additionally tracked free floating beads during passage in
wastewater from a large municipal hospital manhole to an urban WWTP where they were
subsequently recovered. By measuring flow rate and turbidity using rhodamine dye and probes, we
were able to determine the duration of incubation and flow from each point of the WWTP. Using
flow cytometric true absolute cell counts and calculated protein content cell count we were able to
quantify cell attachment to the LDPE beads. DNA extraction and 16S rRNA gene sequencing was used
to determine bacterial community structure of plastic associated biofilms. We found that even after
a short incubation time, distinct communities were present on the surface of the LDPE beads
following exposure to each wastewater type.
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Abstract

Sustainable production of pork meat is needed to meet global demand. As a result of weaning,
piglets can experience post weaning diarrhoea (PWD) which can lead to reduced weight gain, weight
loss, and death. As such, PWD is responsible for economic loss to commercial producers. Prebiotics
such as xylo-oligosaccharides (XOSs) have emerged as growth promoters in the commercial animal
production industry which have shown to improve meat yield and confer host health benefits. XOSs
have demonstrated their ability to improve intestinal health in weaned piglets via increased
beneficial probiotic bacteria and improved gut architecture. A total of 216 piglets (28 days of age)
were randomly allocated to three dietary groups: basal diet, basal diet containing 0.0017% XOS and
basal diet containing 0.017% XOS. The study lasted 54 days. XOS improved growth performance. XOS
significantly modulated microbial community structure (Yu & Clayton Dissimilarity, Bray-Curtis
Dissimilarity), but not community membership (Jaccard Similarity) in the small intestine, determined
by analysis of molecular variance (AMOVA). Linear discriminant analysis effect size (LEfSe) indicated
that XOS supplementation stimulated lactic acid bacteria (LAB) more in the small intestine compared
to the large intestine. XOS had no significant impact on villus height, crypt depth, crypt-depth ratio
or number of crypt goblet cells (GCs) per mm?, but did significantly increase the number of GCs per
mm? in duodenal villi. In summary, dietary supplementation with XOS improves weaning pig growth
and exerts health benefits across the porcine GIT by promoting the abundance of beneficial
microbiota and improves GC expression.
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Abstract

After the EU banned antibiotic feed additives in 2006, efforts to produce natural alternatives,
especially plant-based, have grown rapidly. Plants have been utilized for their health benefits
throughout history. The secondary plant metabolites (phytogenic compounds) produced

have demonstrated potential to improve animal health and performance in

agriculture. Yet the understanding of their mechanisms of action and impact on the rumen
microbiome remains poorly understood. We sought to understand the impact these phytogenic
compounds, already used in the dairy feed additive industry, have on the rumen microbiome and
udder health. Initially, we will complete susceptibility testing on pure culture isolates of “core”
ruminal microorganisms, determining which compounds have antimicrobial and antibiofilm

effects. Then, in vitro fermentation studies using phytogenic supplemented ruminal fluid will be
conducted as a model of the rumen environment, and 16s metataxonomic sequencing performed to
assess alterations in the microbiome. Promising compounds demonstrating significant ruminal
modulations will be used in an in vivo trial with dairy cows. The characterization of rumen and milk
microbiomes will allow for the comparison of effects between phytogenics. Findings from this study
will enhance our understanding of the impact of industry-fed phytogenics on the microbiome and
how this relates to udder health, an essential step in providing confidence to farmers in the benefits
of these products. It also provides a natural alternative to the use of antibiotics as growth enhancers,
especially for areas of the world where they are not banned and are still heavily used,

thus ameliorating the global antimicrobial resistance problem.
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Abstract

Colostrum is a vital first feed for calves in early life as it provides immunity to dairy calves, which are
at an increased risk of disease and mortality due to their naive immune system. Dairy calf loss at 3
months old falls between 6% to 12% in the UK and this risk is heightened by the antimicrobial
resistance (AMR), challenge, a public health threat. Furthermore, AMR genes have been identified in
calves in early life. However, the origins of AMR in calves and the role of early colostrum feeding on
AMR diversity and burden is unknown. Therefore, we investigated the relationship between
colostrum quality, colostrum antibiotic residue and the presence of antibiotic resistant bacteria in
bovine colostrum as a potential AMR reservoir in dairy cattle. Brix refractometry and liquid
chromatography mass spectrometry, were used to determine the quality and residual antibiotic
residues (AR) respectively of colostrum samples (n=163) from ten farms across Northern Ireland. We
also assessed the antibiotic susceptibility of bacteria colonies isolated from colostrum against six
antibiotics; ampicillin, cephalexin, colistin, erythromycin, florfenicol, and ciprofloxacin following
identification by matrix assisted laser desorption/ionization — time of flight (MALDI-TOF) methods.
Cephalosporins (75.7%) and penicillins (18.9%) were most frequently detected in samples tested
(n=90). Correlation between high quality colostrum and high AR presence was observed. Findings
suggest a potential early experimental link between colostrum quality, residual antibiotic presence,
and AMR. These findings provide new insights into dairy cow colostrum management, their role in
AMR acquisition and the implication for One Health strategies.
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Abstract

Enrofloxacin is a fluoroquinolone antibiotic widely used in veterinary medicine as an antibacterial
agent. It is one of the most important residual antibiotics found in the aquatic environment and has
impacts on non-target organisms and ecosystem health. Microalgae are considered as a promising
option for antibiotic removal due to their fast growth, strong environmental adaptability and
satisfactory removal efficiency. In this study, two green algae (Chlorella sp. and Scenedesmus
quadricauda) and two cyanobacteria (Microcystis aeruginosa and Synechococcus sp.) were used to
assess the removal efficiency of enrofloxacin. The changes in their growth and production of
extracellular polymeric substances (EPS) in response to different concentrations of enrofloxacin and
antibiotic removal efficiency were studied. The results showed that enrofloxacin-treated groups had
increased biomass and photosynthetic pigments in both species of green algae with increasing
culture time, while variable results were obtained with cyanobacteria. A significant increase in the
photosynthetic pigments was observed in Chlorella sp. grown with 1 mg/L and 50 mg/L of
enrofloxacin compared to other concentrations. However, enrofloxacin significantly inhibited the
growth and pigments in both cyanobacteria as compared to the control (p<0.05). Enrofloxacin
increased EPS contents in Chlorella sp. and not in other organisms. Among the four organisms
tested, only Chlorella sp. showed antibiotic removal efficiency with varying concentrations of
enrofloxacin, and the highest removal efficiency was observed with 5 mg/L. Thus, this study provides
new insights into the understanding of the ecotoxicity of fluoroquinolone antibiotics to primary
producers and biological removal of antibiotics by microalgae from aquatic environments.
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Abstract

Methanogens utilize one of the most ancient autotrophic pathways on the Earth - methanogenesis -
which allowed them to take advantage of the atmospheric conditions in the Archean, i.e., abundant
CO, and lack of O,. Natural mantle degassing in the Eger Rift area (CZ) results in a similar
environment. Long lasting, high fluxes of CO; in the subsurface provide the opportunity to study
native CO,-driven microbial processes including methanogenesis. We enriched and isolated a novel
species of Methanosphaerula from drill core samples from the Hartusov mofette area recovered by
the ICDP project “Drilling the Eger Rift” carried out in 2019. While this novel Methanosphaerula sp.
itself is already an example of methanogen adapted to high CO, conditions, its genomics and
evolutionary history further helped identifying metabolic strategies that might have been used by
methanogens during the Archean, given the similar environmental conditions. The novel M. sp. is a
CO,-reducing hydrogenotrophic methanogen and a near-complete genome was acquired.
Phylogenetically M. sp. stably clusters with Methanosphaerula palustris and other
Methanosphaerulaceae according to GTDB, based on 53 concatenated Archaeal marker genes.
Ancestral metabolic reconstruction through amalgamated likelihood estimation (ALE) was
performed among Methanosphaerulaceae to infer the genome-level adaptation, where multiple CO,
fixation pathways including a reductive hexulose-phosphate pathway were shown to be nearly
complete besides the archaeal Wood-Ljungdahl pathway. Altogether, our findings create a window
into the processes potentially used by methanogens to adapt to the Archaean atmosphere.
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Abstract

Nitrate reducers play a key role in removing excess nitrate from intertidal areas using carbon as
electron donor. Although the positive influence of organic carbon on nitrate reduction is established,
the impact of organic carbon quality on the overall bacterial diversity, community structure and
activity in intertidal areas remains underexplored. This study investigates the effects of different
organic carbon sources on bacterial diversity and nitrate reduction in sediments of the Seine estuary
(France). Flow-through reactors containing sediments were exposed to nitrate alone or nitrate with
acetate and microphytobenthos over a two-week period. We used synthetic long-read sequencing to
obtain complete 16S rRNA gene sequences for comprehensive bacterial diversity characterization.
Nitrate reduction rates increased eight- and three-fold with the addition of acetate and
microphytobenthos, respectively. While the addition of organic carbon had little impact on bacterial
alpha diversity, it changed the bacterial community structure. Proteobacteria and Bacteroidota were
the dominant phyla in the initial bacterial community. The addition of both organic carbon sources
led to an increase in Proteobacteria, possibly reflecting a selection of nitrate reducers, and a
decrease in Bacteroidota. The functional predictions indicated an increase in the counts of
denitrification and DNRA gene families with the addition of both acetate and microphytobenthos.
Our results show that organic carbon availability limited nitrate reduction in these sediments and
highlight different effects of acetate and microphytobenthos on bacterial diversity and community
structure of the Seine estuary sediments.
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Abstract

Human-specific faecal contamination has been affecting surface water and is a threat to both the
environment and public health due to its potential co-occurrence with pathogens. Extended studies
were conducted to detect and quantify faecal contamination using microbial source tracking (MST)
markers targeting bacteria and viruses. CrAssphage, a Bacteroides phage discovered in 2014, showed
superior human specificity and high abundance in untreated sewage water. This study validated the
crAssphage markers, CPQ056 and CPQO064, for their host sensitivity and specificity in the
geographical area of the Taihu watershed in China. Sewage samples and animal faecal samples
collected around the watershed were used for the evaluation. In addition, surface water samples
were collected from ten inflow rivers of Taihu Lake in the summer and winter, 2020. The validated
crAssphage markers and previously validated Bacteroidales marker HF183 Tagman were quantified
in the DNA samples extracted from the inflow river water. The sensitivity for sewage samples and
specificity for animal faecal samples were 100%,/100% for CPQ056 and 100%/96.7% for CPQO064,
respectively. The crAssphage markers showed equal sensitivity and higher specificity, as compared
with the Bacteroidales markers BacHum (100%/80.4%) and HF183 Tagman (100%/80.4%).
Moreover, independent quantification of crAssphage MST markers and HF183 Tagman markers
showed perfect correlations (CPQO056, r=0.9667; CPQ064, r=0.9994), indicating the practical
reliability of the novel markers. CPQ056 and CPQO064 could be applied, in combination with animal-
specific Bacteroidales markers, to detect and profile faecal contamination in sewer overflow, sewage
system leakage, stormwater, and farmland drainage or be applied in the food industry.
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Abstract

Phosphorus is one of the fundamental building blocks of life. Over the last 3.5 billion years microbial
communities have evolved methods of sourcing it from various chemical compounds in the
environment. The abundance of these compounds at hydrothermal vents has the potential to be
quite different to background seawater due to the influence of water:rock reactions which occur
deep underground. Phosphite in particular is one of the most soluble and reactive phosphorus
compounds. Therefore, previous hypotheses postulate that it has been produced in serpentinizing
vents where it has fuelled the growth of local microbial communities from early Earth up to the
modern day. In this study, we test this hypothesis by evaluating the genomic hallmarks of
phosphorus use in metagenomes and metatranscriptomes from a range of hydrothermal vents
exhibiting serpentinizing and non-serpentinizing activity. Surprisingly, we find little to no evidence of
bioavailable phosphite in the serpentinizing environments of Lost City, Von Damm or the Mariana
Forearc. We hypothesize that this could be due to the absence of serpentinization-produced
phosphite in fluids which sustain the microbial vent fauna, based on new thermodynamic models
which predict little phosphite production in areas with water:rock ratios above 0.2 and temperatures
below ca. 250 °C. In contrast, non-serpentinizing vents at Axial seamount exhibit relatively more
potential for microbial phosphite use, potentially due to the influence of background seawater.
Based on these findings, it seems unlikely that phosphite from serpentinizing vents would have
fuelled substantial primary productivity in past geological eras.
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Abstract

Actinomycetes have historically provided mankind with secondary metabolites that have led to the
development of the majority of our antimicrobial agents, with Rifampicin and Streptomycin to name
a few. The increased requirement for the discovery of new therapeutic and commercially significant
antimicrobial agents has stimulated the need for the selective isolation of novel actinomycetes. In
the present study, bacteria were isolated from 9 different soil sites of the Great Salt Plains in
Oklahoma (an extreme environment) using a modified dispersion and differential centrifugation
(DDC) method and plated onto media containing 0%, 3% and 10% NaCl at pH7. Selected isolates
were subjected to bioactive screening against 6 pathogens Bacillus cereus 7464, Staphylococcus
aureus 20231, Methicillin resistant Staphylococcus aureus (MRSA), Klebsiella pneumoniae 30104,
Pseudomonas aeruginosa, and Escherichia coli. K12 at varying pH and salt concentrations. Results
showed distinct zones of inhibition, across all pH and salinity levels with antimicrobial activity of the
isolates recorded most commonly against Gram-positive pathogens, particularly S. aureus and
MRSA, with antimicrobial activity against Gram-negative pathogens particularly against P.
aeruginosa however this was more sporadic. The isolates producing the most antimicrobial activity
were subjected to 16S rRNA gene sequencing to ascertain their identity and novelty within the
taxonomic family, Actinomycetales.
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Abstract

Mycotoxins, toxic metabolites produced by fungi, constitute a growing challenge for animal
nutrition. These fungal contaminants proliferate in several cereals such as corn or wheat., as well as
in forages. Their presence in animal feeding raises major concerns due to their harmful effects on
animal performance and health and, consequently, on the safety of by-products (such as meat, milk,
and eggs) intended for human consumption.

The management of mycotoxins in animal nutrition requires an integrative approach, including
appropriate agricultural practices to minimize contamination, appropriate storage methods to
prevent fungal growth, and the use of adsorbents and specific nutritional strategies to mitigate the
negative effects of mycotoxins in animal diets.

In this context, our project aimed to study the impact of in vitro incorporation at rates of 1 or 6 kg/T
in animal feed of a new solution based on mineral and clay synergy, on the adsorption and capture
of significant chosen mycotoxins: aflatoxin B1 (AFLA), zearalenone (ZEA), deoxynivalenol (DON), and
ochratoxin A (OCHRA). Thus, the inhibitor showed 100% efficiency for AFLA and between 49.5-
63.80% efficiency for ZEA. Regarding DON, the tested solution demonstrated absorption rates
ranging from 46.3 to 51.3% depending on the conditions, while they ranged from 67.8 to 69.3% for
OCHRA. In conclusion, the development of our new mineral-clay solution dedicated to animal
nutrition emerges as an efficient strategy in the overall fight against mycotoxins, aiming to protect
both the performance and health of animals.
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Abstract

Nanoplastics (< 100 nm) are microplastic breakdown products with unique surface properties
enabling biomolecule aggregate or 'NanoPlastic-Corona’ (NPC) formation. These aggregates of
nanoplastic, proteins and extracellular polysaccharides (EPS) provide an ideal condition for bacteria
to grow, flourish and evolve. Polystyrene nanoplastics of 30, 50 and 100 nm were selected for NPC
and aggregate formation that supported maximum bacterial growth. Among various protein sources
tested, maximum production (p<0.5) of PS-NPC and bacterial growth was supported by meat-soya
extract. Addition of humic acid did not have a significant impact on aggregate formation, while 2-
fold increase in aggregation was found with chitin. Percentage relative aggregation revealed 62.6%
and 23.2% higher aggregation with 30nm NPC than 100nm and 50nm NPC respectively. Also, NPC
formation and bacterial attachment to aggregates were recorded every 24hr for 7 days using optical
and Scanning Electron Microscopy (SEM). Additionally, toxicity effect of NPCs formed were
investigated over a period of 5 days by flowcytometry and viable count. Environmental strain of
Pseudomonas putida with chromosomal insertion of laclq -pLpp-mCherry-KmR for red fluorescence
was used to toxicity assay. Bacterial growth peaked at 24 to 48hr on all NPC aggregates with
carboxyl and amine modified PS followed by inhibitory effect at day 72-120 hr. However, there was
no significant (p<0.5) inhibitory effect for non-modified NPC and steady increase in bacterial growth
was detected from 24-120 hr. Given the extent of global plastic pollution, these nano-habitats act as
hot spot for evolutionary processes such as Horizontal gene transfer and spread of Antibiotic
Resistance Genes.
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Abstract

Colonisation of pigs by S. Typhimurium is a major factor for transmission to humans. During
colonisation of pigs, Salmonella encounters a hostile environment, including the resident microbiota
and antimicrobials such as copper. Copper sulphate is used as a feed additive in the pig industry
since EU-wide ban on the use of antibiotics as growth promoters. The most recent pandemic

S. Typhimurium clone acquired genomic island SGI-4 encoding copper resistance genes. Copper may
act as intestinal habitat filter affecting the microbiota and providing colonisation advantage for
copper-resistant Salmonella. Hence, we tested the hypothesis that high copper in feed affects
development of pig gut microbiota and metabolome in 4—6-week-old piglets. Differences between
high and low copper diet were observed for the 14 species including Bifidobacterium, Escherichia,
and Lactobacillus. A high copper diet affected faecal concentrations of metabolites important for
intestinal colonisation by Salmonella. Altered abundance of genes responsible for metabolism and
copper homeostasis were observed in the gut metagenome of pigs fed high copper diet. 100
microbial species (~25 previously uncultured) were isolated from piglets on high and low copper
diet. Copper MIC and resistance gene prevalence in microbiota revealed that decrease in abundance
of microbiota tended to be species with lower numbers of copper resistance genes and low copper
MIC. Using an in vitro pig gut model, we showed that copper resistance genes increase abundance of
Salmonella in presence of faecal microbiota and high copper. Our data indicate significant influence
of copper supplementation on piglet intestinal microbiota, their function and evolution of pathogen
within intestinal niche.
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Abstract

Keratinases are proteolytic enzymes with diverse substrate specify, which makes them valuable tool
in different industry sectors, from environmental protection (waste processing, biogas production,
biodegradable packaging) to medicine (treatment of acne, psoriasis). Despite the wide range of
biotechnological applications, catalytic efficiency of the native keratinase is still need to be improved
for utilizing it in the large-scale usage.

The current study focuses on improvement of the wild-type keratinase catalytic activity using the
protein engineering strategy.

The plasmid pET42.kerA with the inserted kerA gene encoding Bacillus licheniformis BIM B-400
keratinase was created by overlap extension PCR. The site-directed mutagenesis of the target gene
was performed to enhance enzyme-substrate affinity. The mutant keratinase-coding gene was
expressed in Escherichia coli BL21 (DE3). The protease non-specific and keratinolytic activity of the
mutant forms was estimated in 1% of skim milk, keratin azure and chopped chicken feathers
degradation assay. One unit of activity was defined as the amount of enzyme required to increase
the OD595 value by 0.01 per hour. The degree of hydrolysis was defined as the difference in feather
mass before and after enzymatic treatment. The E. coli strain expressing mutant keratinase (A48V,
E57K, N198Y) showed the highest catalytic activity on keratin azure (7,6-fold increase compared to
the wild-type enzyme). The feather hydrolysis efficiency was 4,5 times higher for cell-free liquid
containing the triple-mutant keratinase than for wild-type enzyme. The obtained mutant form
showed promising catalytic activity enhancement for it further application in the cell-free system for
processing keratinous wastes in value-added products.
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Abstract

Antifouling coatings are crucial for preventing biofouling on submerged surfaces, yet their influence
on the microbiome remains lightly understood. The use of biocides within antifouling technology has
the potential to harbour resistant communities, acting as potential reservoirs of resistance within
the marine environment.

This study investigates the impact of biocidal and non-biocidal marine antifouling coatings on the
composition and functionality of associated biofilms using 16S rRNA gene sequencing. This is
complemented by exploratory shotgun sequencing which was used to identify resistance genes
present within the antifouling treatments.

This study finds differences between the biocidal and non biocidal treatments, with unique OTUS
found in each treatment. Although there is high level of species overlap between treatments, there
are some diversity distinctions between treatments. Predicted functional analysis also demonstrated
distinct differences in their antimicrobial resistance potential between biocidal and non biocidal
treatments. By identifying AMR genes, we can address concerns related to the development and
spread of antibiotic resistance within these ecosystems.

The findings from this study will not only contribute to our understanding of the ecological

consequences of antifouling strategies but also offer insights into the potential implications for
public health through the surveillance of AMR genes in marine environments.
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Abstract

Klebsiella pneumoniae complex (KLPNc) are opportunistic pathogens associated with a wide range of
community as well as hospital acquired infection. KLPNc pose a variety of antibiotic resistance and
virulence mechanisms making them a major concern for public health worldwide. The aim of this
study was to compare multi-drug resistant KLPNc of hospital and wastewaters origin and reveal its
potential to spread via wastewaters and contaminate receiving surface waters.

A total of 374 KLPNc strains resistant to third-generation cephalosporins or meropenem were
obtained from patients suffering from urinary tract infections (UTI; n=131), hospital sewage (n=95),
inflow (n=55) and outflow (n=63) of municipal wastewater treatment plants (MWWTP), river
upstream (n=13) and downstream (n=17) of mMWWTP in three cities in the Czech Republic. Strains
were charactered using phenotyping of antimicrobial susceptibility and short-read whole-genome
sequencing.

Multi-drug resistant KLPNc strains were detected in all water sources. Majority of them (95%) were
extended-spectrum beta-lactamases producers. Only 15% of the isolates showed reduced
susceptibility to carbapenems which was mainly associated with hospital-related origin. K.
pneumoniae sensu stricto and K. pneumoniae subsp. ozaenae were mostly observed in isolates of
UTI origin while most isolates obtained from hospital wastewaters belonged to K.
quasipneumoniae suggesting its different source than UTI. Out of 78 different STs, phylogenetically
related isolates of different source were detected only among ST307 lineage.

The study highlights the influence of urban wastewaters in the spread of highly risk multi-drug
resistant clones to receiving environment.
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Abstract

Awareness of synthetic plastics as pollutants is widespread but alternatives to traditional recycling —
insufficient to the scale of the problem — remain elusive. One attractive alternative is the biocatalytic
depolymerisation of plastics into monomers that can be used as feedstock for the next round of
polymer synthesis (1), but sourcing enzymes able to break down common plastics remains difficult.

A large fraction of plastic pollution ultimately enters the sea; seawater microbial communities,
therefore, are of great relevance in investigating solutions to plastic pollution and are a diverse and
under-investigated resource for biotechnology. We proposed that by investigating plastic-associated
biofilms (the plastisphere) in marine systems, we can mine the latent potential within these biofilms
to discover enzymes of importance for plastic biodegradation.

To this end, we generated plastisphere biofilms by incubating four plastic types in seawater and
extracted metagenomic DNA from replicates over a 16-week time series. 16S amplicon sequencing
was first conducted to assess community changes over the lifetime of the experiment, which
informed our selection of a representative set of plastisphere samples for whole metagenome
shotgun sequencing. We mined the resulting assemblies for hydrolases and oxidoreductases
enriched in treatments vs controls and selected 22 for synthesis, of which 13 were soluble. We then
characterised these against model substrates and a range of plastics via agarose clearance assays,
spectrophotometric plate assays, HPLC product analysis assays, and FTIR.

1 - Wei, R., & Zimmerman, W., Biocatalysis as a green route for recycling the recalcitrant plastic
polyethylene terephthalate. Microbial Biotechnology (2017) 10(6), 1302—-1307.
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Abstract

Biota in High-Arctic tundra soils experience extreme seasonal differences in environmental
conditions. During summer, topsoil communities are exposed to higher temperatures and light
availability, leading to increased metabolic activity, including photosynthesis. During autumn, the
onset of snow cover triggers dormancy in these communities. Nevertheless, methane emission has
been shown to spike in dry soils during the cold autumn season. Seasonal changes in ecosystem
functions in tundra soils are, however, still poorly understood. Here we studied gene expression in
surface and subsoil microbial communities during winter, spring and summer in dry and wet tundra
soils (Kongsfjorden, Svalbard) using metatranscriptomic sequencing of 85 samples. Samples taken in
winter showed higher relative abundances of transcripts for posttranslational modifications
including protein folding, and carbon fixation, both of which might be related to community
preparation for winter dormancy for the start of the new growing season. Transcripts for methane
and nitrogen metabolism had the highest relative abundances during winter, but pronounced
differences between dry and wet tundra were observed, with highest transcription levels in the dry
subsoil communities. In summer, transcript abundances for photosynthesis were higher in wet
topsoil which is related to the presence of cyanobacteria and moss cover. We conclude that strong
seasonal patterns exist in major cellular and metabolic processes, suggesting mechanisms of
microbial physiological acclimation, although these differences were less pronounced between
winter and early spring. A better understanding of seasonal changes in microbial response, especially
during winter, is crucial in understanding the effect of global climate change on tundra ecosystems.
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Abstract

Engineered living materials (ELMs), formed from synthetic consortia of living organisms and
supporting scaffolds, have the potential to revolutionize multiple fields, including food
manufacturing and biomedical research. However, problems remain with regards to scalability and
application of the materials. The Printed Symbiotic Living Tissues (PRISM-LT) project aims to
overcome these challenges, developing a system that allows for spatial control of tissue
differentiation in a 3D-printed microenvironment.

One of the aims of the project is developing a platform for 3D printed bone-mimicking organoids,
requiring precise control of mesenchymal stem cell (MSC) differentiation towards marrow-like
adipocytes and cortex-like osteocytes. To this end, we are developing helper E. coli to respond to
secreted metabolites from MSCs, and secrete appropriate growth factors in turn, for incorporation
into the 3D printed ELM.

The first challenges we sought to tackle are the identification of promoter elements that respond to
stem cells in a lineage specific manner, as well as developing slow-growing cells that do not
outcompete the developing MSCs. For the former, we used spent tissue culture media from pre-
adipocytes and pre-osteocytes to screen a library of E. coli promoters. From the ~1300 promoters
screened, we have identified 10 candidates for further testing which are specifically osteoresponsive
or adiporesponsive. To generate growth-deficient cells, we have deleted glutamine synthase and
dipeptide permease, engineering cells that are dependent on MSC secreted glutamine from
GlutaMAX breakdown for growth.

With the future incorporation of growth-factor secretion machinery, these cells will be critical to the
development of a dynamic, developing biomaterial.
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Abstract

Plant-beneficial pseudomonads are promising candidates for the biological control of plant diseases
and insect pests. Particularly, Pseudomonas protegens bacteria are efficient root and insect colonizer
with antifungal as well as insecticidal activities. This versatility in lifestyles makes them highly
interesting to study. Although many traits enabling root colonization and insect pathogenicity are
already known, it is not clearly understood how these bacteria are adapted to a life in insects. We
performed a serial passaging experiment with P. protegens CHAOQ based on serial infection cycles of
larvae of the crop pest Plutella xylostella. Although a few populations displayed an altered insect
killing speed after multiple infection cycles compared to the original strain, bacterial virulence did in
general not substantially change, indicating that P. protegens CHAO is already well adapted to this
insect species. In vitro screens of the passaged populations showed changes in growth rate and
antimicrobial activities whereas genotyping revealed mutations in genes which are connected to the
bacterial membrane structure. However, the adaptational phenotype of the identified genetic
variations needs yet to be determined. Our serial passaging experiment provides new knowledge on
the adaption of plant-beneficial pseudomonads to insects which is also important for their
application in biological pest control.
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Abstract

Anaerobic gut fungi (AGF) are powerful degraders of lignocellulose, but their complex lifecycle is still
yet to be fully resolved. Whilst AGF have been observed to be amongst the primary colonisers of
lignocellulose in the rumen and preferentially recognise damaged plant tissues, it is still unknown
what specific components of the lignocellulose are recognised by AGF — an important requirement
for AGF to be exploited in lignocellulose bioprocessing.

AGF recognition of different sugars and their polymers will be assessed by the chemotaxis response
of their zoospores. The threshold and optimum concentrations of this response will allow
comparison between different components of lignocellulose and AGF species, to see if AGF
zoospores' recognition of lignocellulose components are shared, or if their zoospores are primed for
different sugars.

The sugars that provoke a chemotaxis response will then be assessed to see if they can support AGF
growth, and the polysaccharides these sugars can be derived from will also be assessed if they can
support fungal growth and/or induce enzyme expression. For polysaccharides expected to induce
enzyme expression but cannot support fungal growth we will investigate how enzyme induction will
be affected by the combination of carbohydrates that can support fungal growth, (e.g., glucose,
cellobiose, and cellulose).

Together, these studies will provide insight into the lifecycle of AGF and elucidate how enzyme
production is affected by lighocellulose-derived inducers. This knowledge will be exploited to create
combinations of anaerobic fungi and lignocellulose with increased potential in selective
lignocellulose pre-treatments for bioprocessing.
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Abstract

Copper is utilized by the host innate immune system as an antimicrobial against bacterial pathogens.
Many bacteria have evolved copper tolerance systems to prevent the intracellular accumulation of
copper and thus reduce its toxicity. USA300 is a clone of community-acquired methicillin-resistant
Staphylococcus aureus with heightened infectivity, but the mechanisms underpinning this are
unclear. All Staphylococci possess the copAZ operon encoding a copper-efflux pump (CopA) and a
copper-binding metallochaperone (CopZ). USA300 has acquired an additional operon called copXL
encoding a copper-efflux pump (CopX) and a copper-binding surface lipoprotein (CoplL), conferring
copper hyperresistance. Previously, our group and others have shown these core and additional
copper tolerance genes are important for USA300 survival in macrophages in addition to murine
respiratory and skin models of infection.

At respiratory and skin sites, S. aureus also encounters different oxygen concentrations. Our studies
have determined the copper responsive transcriptome in microaerophilic and anaerobic conditions.
In microaerophilic conditions there is an increase in copper homeostasis mechanisms, induction of
autolysis, and a shift to fermentative metabolism. Our anaerobic data show an increase in copper
homeostasis and decrease in several predicted autolysins but the effect of copper on S. aureus
autolysis in differing oxygen conditions is unknown.

We have constructed mutants in key autolysis genes downregulated in response to copper under
anaerobic conditions. Phenotypic analysis of the mutants includes growth, autolysis and
transcriptional response in different copper and oxygen concentrations. Together the data will
establish S. aureus copper toxicity mechanisms in different oxygen concentrations reflective of
varying host infection sites.
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Abstract

Surgical site, soft tissue and wound infections are some of the most prominent causes of healthcare
associated infections. The development of antimicrobial textiles and wound dressings is one method
of reducing the transmission of bacterial pathogens in healthcare environments, whilst assisting the
healing process and promoting localised antisepsis. This study aimed to determine the antimicrobial
efficacy of a series of natural barkcloths derived exclusively from the Ficus natalensis and related
tree species, which have been produced for hundreds of years using traditional techniques in
Uganda without lasting detrimental impact to the tree. This fabric possesses many ideal properties
associated with wound dressing technology, including good gaseous transmission, biocompatibility,
mechanical protection, biodegradable and cost-effectiveness. Antimicrobial susceptibility and time-
kill kinetic assays demonstrated that barkcloth derivatives inhibited the growth of multiple clinically-
relevant methicillin-resistant Staphylococcus aureus (MRSA) strains and acted as bactericidal fabrics.
One lead fabric demonstrated significant anti-biofilm activity against MRSA and Scanning Electron
Microscopy was used to reveal morphological changes in the MRSA bacterial cell ultrastructure
when exposed to different barkcloth derivatives. The observed antimicrobial properties, combined
with the physical characteristics elicited by barkcloth, suggest these fabrics are ideally suited for
wound and other skin care applications. This is the first example where whole barkcloth products
made by traditional methods have been employed as antimicrobial fabrics against MRSA. Barkcloth
is a highly sustainable and renewable product and this study presents a major advance in the search
for natural fabrics which could be deployed for healthcare applications.
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Abstract

Biofilms are multicellular structures of a complex nature which are found in diverse environments
worldwide. Compared to their bacterial counterparts, little is known about the formation and
dispersal of archaeal biofilms, alongside the advantages biofilms pose for archaea. To increase our
understanding of archaeal biofilms, specifically their responses to environmental changes, the model
organism Haloferax volcanii was used to test a multitude of conditions and their effects on archaeal
biofilm formation and viability, including concentration ranges of salts, metals, and antibiotics using
crystal violet staining and MIC assays. Experiments on the effects of motility on biofilm growth were
also undertaken using a H. volcanii transposon insertion mutant library. Non-motile mutants were
selected on soft agar for further studies, including identification of the mutation site, and growth
and biofilm assays using metals and antibiotics. Different salt concentrations were shown to have
varying effects on biofilm formation. For some such as MgS04 and MnCl, at both high and low
concentrations, high biofilm formations were observed; for others such as Na3CsHsO7, higher
concentrations of salts caused biofilm formation to taper off. Varying concentrations of salts, metals,
and antibiotics gives an insight into the effects of environmental conditions on biofilm formation.
Mutant library experiments identified several genes that affect motility including cheF2, a
chemotaxis protein and HVO_3001, an ABC transporter permease. Growth curves showed similar
growth for all mutants to that of the control. Screenings focusing on motility mutants will give
clearer pictures into the effects of motility on biofilm formation.
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Abstract

Air pollution is pervasive in our atmosphere and accumulates on bee’s bodies and food stores. Yet,
there is limited knowledge on how pollutants affect bees and to what extent. Bees house a defined
group of beneficial core gut bacteria, which is strongly linked to bee health. Our previous studies
were the first to show that a major air pollutant, black carbon (BC), changes the behaviour of host
associated bacteria including human pathogens and bee gut commensals. Recently, we discovered
that BC exposure disrupted the gut microbiome of important UK pollinator, the buff-tailed
bumblebee (Bombus terrestris), reared in laboratory conditions. This work provided the first
evidence that BC, a single type of pollution, disrupts the B. terrestris gut microbiome and highlights
the importance of establishing the full impact of air pollution on the bee gut microbiome.

B. terrestris are important pollinators both commercially and in nature. Wild B. terrestris possess a
highly variable gut microbiome with a larger percentage of non-core bacteria than their managed,
indoor reared counterparts. Reinforcing the need to study gut microbiome diversity in wild bees.
Wild B. terrestris were sampled from seven UK sites with different pollution levels. The composition
of the wild bee gut microbiome was highly diverse and significantly different between sites, with
taxon abundance linked to local pollution level. These results illustrate that environmental factors,
such as atmospheric pollution levels, are linked to the gut microbiome diversity of wild B. terrestris,
highlighting the importance of studying the impact of air pollution on the bee gut microbiome.
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Abstract

The Great Rann of Kachchh, a vast salt desert in India, presents a unique and extreme environment
that has captivated scientists and nature enthusiasts. Despite its harsh conditions, this expansive
ecosystem harbors a remarkable diversity of microbial life. This study investigates the microbial
diversity of the Great Rann of Kachchh and two additional salt pans (Shikarpur and Mitapur) in south
Gujarat, highlighting their significance as hotspots for microbial exploration in extreme
environments. The analysis of the microbial diversity of samples collected from each location,
comparing diversity with and without enrichment. Statistical analysis revealed significant differences
in microbial diversity between enriched and unenriched samples. The enriched Mitapur salt pan
sample was dominated by the Firmicutes phylum (42.14%), while the unenriched sample was
dominated by the Bacteroidetes phylum (5.5%). The enriched Shikarpur salt pan sample was also
dominated by the Bacteroidetes phylum (28.83%) and displayed a significant presence of
Salinibacter species. Conversely, the unenriched sample showed an abundance of the Archaea
Nanoarchaeaeota phylum (9.39%). The Great Rann of Kachchh samples were dominated by the
Archaea domain but differed in phylum Nanoarchaeaeota (22.08%) in enriched and Euryarchaeota
(6.06 %) in unenriched samples. The results highlight the importance of enrichment techniques in
capturing a more complete picture of microbial communities in extreme environments. The findings
suggest the potential for discovering novel enzymes for industrial applications from these diverse
microbial populations. The study also reveals the presence of microbes unable to grow in artificial
media, emphasizing the importance of studying them in their natural environments.
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Abstract

Crop production utilizes the application of plant protection products (PPPs) such as herbicides,
insecticides, and antibiotics to crops and soils. This targets crop pests and pathogens but also results
in the exposure of non-target organisms to PPPs. Bacterial exposure to these compounds may lead
to the development of antibiotic resistance in bacteria in the environment and spread of antibiotic
resistance genes to clinically relevant bacteria. This project considers how PPP application may
contribute to the burden of antibiotic resistance.

Three antibiotics; Streptomycin, Gentamicin, Kasugamycin, and two herbicides; Glyphosate and 2-4-
D, were tested for their potential selective/co-selective effects by exposing bacterial communities to
increasing concentrations of these chemicals in overnight growth experiments, which informed and
were followed by 7-day evolution experiments. DNA was extracted and subjected to gPCR to
calculate int/1 (a resistance marker) prevalence. Sequencing and analysis with MetaPhlAn2 were
used to determine changes in community composition and ARGs-OAP was used to determine the
effects on resistance gene relative abundance.

Results to date: Lowest observed effect concentrations (LOECs) for a significant reduction in growth
of a complex bacterial community for streptomycin (2mg/L), gentamicin (0.25mg/L) and
kasugamycin (~50mg/L) were determined by overnight growth experiments and validated by
significant selection for int/1. Descriptive metagenome analyses revealed community composition
changes (e.g. decreases in species richness at higher concentrations) and increases resistance gene
relative abundance (e.g. aminoglycosides, B-lactams, tetracyclines) at concentrations lower than
usage.

Results inform the effects of different PPPs on microbial communities, contributing to understanding
ABR from a “One Health” perspective.
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Abstract

Antimicrobial resistance (AMR) is a multifaceted problem that threatens human and animal
health. An increase in prolonged hospital stays, deaths, and complications due to antibiotic
resistance highlight the problem. Addressing this problem requires a “One Health Perspective” and
collaboration from multidisciplinary sectors in human, animal and environmental health.

This study investigates antibiotic resistance in E. coli from farm animals, rivers water, and sewage
treatment plants. Phylotypes were compared and the relationship between these, antibiotic-
resistant phenotypes, and source of isolation were investigated. Typing of E. coli was achieved using
the Clermont E. coli phylotyping PCR-based method and resistance investigated using antimicrobial
disk diffusion. To understand how resistance may develop, E. coli contamination in river water from
several locations was studied, and the potential environmental impact investigated.

Overall, E. coli phylotypes A, Bl, B2, C, D, E, and F were isolated, and we saw variation in the
phylogroup from different isolation sources. The river water was the only source with the phylotype
E while phylotype B1 and B2 phylotypes were only isolated from sewage and wastewater sources.
Phylotype A was found in all three sources, with pig feacal sample had the highest incidence. We
saw a prevalence of multidrug resistance within our strains of E. coli and higher resistance in E. coli
from sewage and river water sources, including worrying levels of colistin resistance. An extended
temporal and spatial analysis of E. coli levels in river waters and associated antimicrobial resistance
is shining light on how this contributes to the wider AMR crisis.
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Abstract

Synthetic chemical surfactants (SCSs) are used in various applications. These chemicals pass through
wastewater treatment plants (WWTP), where they may be partially degraded into by-products.
However, WWTPs do not effectively remove SCSs due to their molecular properties, resulting in the
unmitigated release of large quantities of SCSs from WWT discharge points into the ocean, where
they are toxic and non-biodegradable, polluting the marine environment and ultimately impacting
human health. With growing public awareness about marine pollution imposed by SCSs, demand for
eco-friendly alternatives with low toxicity, high biodegradability and better environmental
compatibility have increased.

A suitable alternative is biosurfactants. These surface-active, amphipathic compounds have been
discovered and extensively studied from biological sources, but one group with promising
marketable outlooks are rhamnolipids. Rhamnolipids are glycolipids principally found to be
produced in Pseudomonas aeruginosa. However, pathogenicity of this species is the major limitation
to commercialisation of rhamnolipids. There is a need to discover non-pathogenic rhamnolipid-
producing bacteria, with the marine environment being a highly promising source of discovery due
to its vastness and varying physical and chemical conditions.

In this project, novel rhamnolipid-producing genes from marine strains will be identified using
various genomic analysis techniques. The identified genes will be expressed in Pseudomonas putida
and rhamnolipid production will be optimised by genetic engineering of the heterologous strain.
Through this work, we aim to produce biosurfactants with no link to pathogenic organisms,
contributing to the public acceptance of microbial biosurfactants and therefore a broader positive
impact on the environment.
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Cardboard Waste Utilisation: Exploring the Potential to Substitute
Conventional Microbial Fermentation Feedstocks with Treated Landfill-
Bound Cardboard for a Greener Future.

Eleanor Lawrence, Andy Fogarty, Clem Higginbotham, Yuan Chen
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Abstract

This research focuses on innovative approaches to repurpose landfill-bound lignocellulosic waste for
use as a feedstock for the synthesis of Polylactic Acid (PLA). The aim of this research is to investigate
the parameters influencing the fermentation of lactic acid by Lactobacillus delbrueckii subsp.
bulgaricus ATCC 11842 to provide a use for this otherwise discarded material.

Lactic acid is a versatile chemical with uses across diverse industries, including the synthesis of
sustainable PLA plastics. This adaptable biopolymer holds the potential for the manufacture of eco-
friendly materials, with applications spanning from 3D printed medical grade implants to sustainable
food packaging. The European Commission’s current “Circular Economy Action Plan” aims to achieve
a 60% recycle rate for paper and cardboard packaging and the research reported herein aligns with
this imperative to enhance circular sustainability practices within the EU (Directive (EU) 2018/852).

This study investigates the influence of substrate concentration, temperature, pH, and aeration on
the growth of lactic acid bacteria (LAB) and the yield of lactic acid using waste paper as the carbon
substrate. Pre-treatment conditions such as the use of enzymatic degradation required to prepare
the cardboard-derived feedstock to optimise lactic acid yield were also studied. The optimal
temperature for lactic acid yields was 30°C which conflicts with the current literature which focuses
on growth rather than yields.

In conclusion, this research aims to explore the potential for sustainable waste degradation that
aligns with and contributes to environmental conservation, circular economy principles and the
development of eco-friendly PLA plastics for a greener future.
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Multi-omics Analysis of Microbial Communities in a Turtle Nesting Area on
the North Pacific Coast of Costa Rica

Jonathan Parra ORCID iD"?, Laura Brenes-Guillén ORCID iD'

'"Universidad de Costa Rica, San Pedro, Costa Rica. 2Centro Nacional De Innovaciones
Biotecnoldgicas, San José, Costa Rica

Abstract

Actinobacteria is a phylogenetically diverse bacterial phylum widely distributed across both
terrestrial and aquatic ecosystems. These microorganisms have been proven to be an exceptional
source of antimicrobial compounds. In particular, actinomycetes isolated from marine environments
represent a rich source of yet untapped specialised metabolites. In this study, culture-dependent
and culture-independent methods were applied to study the biological and chemical diversity of
bacterial and fungal communities in sediments collected in sea turtle nesting sites on the north
Pacific coast of Costa Rica. First, a 16S and 18S rRNA gene metabarcoding analysis was used to
characterise microbial diversity and estimate its relative abundance. Furthermore, shotgun
metagenomics on selected samples allowed for a comprehensive genetic analysis, focusing on
biosynthetic genes, of actinomycetes present in the sediment samples. This information was
correlated with environmental metabolomics data obtained from high-resolution mass spectrometry
(HRMS) analysis of sediment extracts. Finally, by using selective isolation media, an actinomycetes
strain collection was created, and their bioactivity and metabolomics profile were characterised. In
summary, Differences in microorganism diversity were observed, suggesting that the constant arrival
of turtles to nest plays an important role in the beach microbiome. Moreover, it was observed that
sediments from this area are an interesting reservoir of bioactive metabolites. Future work will focus
on studying how the microorganisms characterised in this study and their metabolites would affect
turtle nesting dynamics.
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Tackling norovirus: Investigating disinfection using a novel polyacrylonitrile-
catalyst system

Brandon Moulds, Nicole Sibanda, Katherine Huddersman, Maitreyi Shivkumar

De Montfort University, Leicester, United Kingdom

Abstract

Norovirus is a highly transmissible non-enveloped virus, and a major pathogen contributing to
gastroenteritis worldwide. The use of disinfectants for infection prevention is paramount to reduce
its spread, especially in hospitals and low-income settings. Here, we investigated the effects of an
iron-impregnated polyacrylonitrile (PAN) catalyst system on disinfection of a model murine
norovirus (MNV-1) using hydrogen peroxide (H,0,) and hypochlorous acid (HOCI). We also assessed
the development of resistance in MNV-1 upon repeated treatment with H,O; as well as the ability of
the PAN catalyst system to overcome this.

Catalyst stability was determined by measuring the rate of iron leaching by atomic absorption
spectrosopy. Antiviriral efficacy of H,0, and HOCI in the presence of the catalyst against MNV-1 was
determined by the BS EN 14476:2013+A2:2019 qualitative suspension test methodology, with
infectious viral titre quantified for a range of concentrations and treatment times. To assess
development of resistance, MNV-1 was serially exposed to H,0, and passaged for ten cycles, and
susceptibility to disinfection tested after each cycle.

Presence of the PAN catalyst increased the efficacy of disinfection, with lower concentrations of
H,0, and HOClI required for inactivation of MNV-1. Preliminary TEM analysis showed treatments with
H,0, plus catalyst led to higher number of damaged virions, compared to H,0, alone, while the
catalyst alone had no effect on virion structure. MNV-1 also became less susceptible to H,0; after
repeated exposure-infection cycles, suggesting emergence of resistance. Sequencing to determine
specific changes in the viral genome that lead to this resistance is ongoing.
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The impact of iron and lactoferrin on the infant and adult gut microbiota

Jiyeon Jang, Simon Andrews

University of Reading, Reading, United Kingdom

Abstract

Iron deficiency, a prevalent global micronutrient malnutrition, persists despite the fortification of
staple foods with iron due to the low absorption rate of dietary iron (approximately 20%). Previous
studies revealed heightened pathogenesis in the gut microbiota of iron-deficient children with high
dietary iron doses, yet iron supplements remain widely used across age groups. Lactoferrin, an iron-
binding protein abundant in colostrum, potentially enhances breast milk bioavailability, particularly
for iron. Recently employed as an adult supplement, lactoferrin is claimed to be prebiotic, fostering
beneficial bacteria. This project aimed to investigate the impact of iron and lactoferrin on infant and
adult gut microbiota using in vitro models.

A preliminary 24-hour fermentation experiment indicated shifts in Lactobacillaceae and
Bifidobacteriaceae resulting from the separate addition of iron or lactoferrin. However, no
meaningful impact was observed when iron and lactoferrin were used together. These shifts in gut
microbiota were confirmed in subsequent experiments employing more realistic fermentation
durations. In adult models (n=3, 16-day fermentation), the addition of iron significantly increased
Lactobacillaceae by 6.82 Log, fold change (L2FC), Bifidobacteriaceae by 2.66 L2FC, and
Enterobacteriaceae by 2.39 L2FC, while lactoferrin treatment decreased them (-1.18, -1.67, and -
2.26 L2FC orderly). On the other hand, in infant models (n=3, 6-day fermentation), only an increase
in Prevotellaceae was induced by iron addition (-4.01 L2FC). Furthermore, the treatments affected
microbial diversity differently in adults and infants, with lactoferrin seemingly maintaining diversity
in adult models and iron demonstrating a more retaining effect in infant models.
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Exploring a cross-feeding interaction between anaerobic gut fungi and
bacteria of the rumen
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Abstract

The rumen microbiome plays a critical role in sustainable farming as the activity of microbes during
digestion impacts ruminants’ performance. Therefore, there is a growing interest in understanding
microbial interactions as a valuable resource to modulate feed efficiency and tackle greenhouse gas
emissions. While constituting a small proportion of the rumen microbiome, anaerobic gut fungi
(AGF) possess an exemplary ability to digest most of the complex carbohydrates present in plant
feed. AGF are considered primary degraders of plant biomass, who also support the activity of other
members of the microbiome by supplying them with nutrients and metabolites, as their cross-
feeding interactions with methanogens have exemplified. Nevertheless, limited knowledge exists of
any other metabolic interactions involving AGF. Recently, we discovered the first example of how a
rumen bacterium can support growth of AGF via cross-feeding, where the AGF act as consumers
instead of primary degraders. Here, we aim to elucidate the candidate metabolites involved in this
interaction, and the metabolic pathways affected. We will perform untargeted metabolomics using
zwitterionic-phase hydrophilic interaction chromatography (HILIC-Z) coupled to drift tube ion
mobility-quadrupole time-of-flight (DTIMqTOF) mass spectrometry to identify metabolite candidates
for tracer studies. Heavy-labelled candidate metabolites hypothesised to be participating in this
interaction will be used to detect breakdown products and thereby elucidate the involved fungal
metabolic pathway. Finally, these results will be compared to gene expression studies from the
bacteria and AGF. With this knowledge, we aim to enhance comprehensive understanding of fungal
mechanisms of carbon digestion towards improvement of sustainable farming practices.
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Heavy Metal Bioremediation by Pseudomonas putida KT2440 Engineered
with an Artificial Gene Circuit

Yubin Xue ORCID iD, Bo Yu ORCID iD

Institute of Microbiology, Chinese Academy of Sciences, Beijing, China

Abstract

Microbial bioremediation of mercury, a most toxic heavy metal element emitted by industrial
pollutions, has become increasing popular for its low energy-consuming and environmentally
friendly traits. Pseudomonas putida KT2440 has advantages of tremendous adaptability to diverse
environments as well as various biodegradation or detoxification mechanisms towards both organic
and inorganic compounds. Based on our previous work (Xue et al, 2021), using the surface-anchoring
motifs ice nucleation protein (INP) to display the mercury-binding protein on the cell surface of P.
putida KT2440, developing genetic circuits in KT2440 with the advanced technologies of synthetic
biology could give these optimal chassis insights for environmental remediation. Here, we
accomplished the design and optimization of a mercury bioremediation gene circuit with an efficient
biocontainment system, in which Hg?* removal efficiency was optimized > 95% in the artificial
wastewater system and the GMO strain escape rates were maintained < 10 with the help of
genetically redundancy strategy. We are also conducting the subsequent work of chromosomal
expression, along with developing more cost-effective cell capture process to realize the technology
(unpublished data). This newly devised system presents a promising remedy for alleviating heavy
metal contamination in water sources, offering a sustainable and efficient solution suitable for
industrial applications.
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Biomining Atlantic Salmon Skin Microbiome in Search of Eco-friendly
Bioprotective Strains

Fairouz S. H. Gzara, Stephen A. Jackson, Alan D. W. Dobson, David J. Clarke

School of Microbiology, University College Cork, Cork, Ireland

Abstract

The identification of novel antimicrobial compounds has become a priority with the emergence of
multiresistant microbial strains. Bioprospecting is the exploration of natural sources in search of new
bioactive compounds and this approach can provide solutions to the problem. In the context of
MARBLES, an EU project involving 14 partners across Europe, we have speculated that commensal
microorganisms isolated from marine ecosystems may have a key role in their hosts” defence against
pathogens. Therefore, we have focused on bioprospecting the skin of healthy Atlantic salmon
(Salmon salar) as a potential source of novel antimicrobial compounds that might be useful in
sustainable aquaculture. Swabs taken from the skin of 3 healthy salmon in Donegal, Ireland, were
cultured on LB and Marine Agar incubated at various temperatures (4°C, 28°C, room temperature),
and resulting microbial isolates were identified by 16S rDNA sequencing. In total, we identified 302
culturable bacterial isolates belonging to 38 separate genera from 4 different phyla (Actinomycetota,
Bacillota, Bacteroidota, Pseudomonadota). Deferred antagonism assays were carried out against a
panel of 8 commerciallyrelevant Gram-negative fish pathogens. While no antimicrobial activity was
detected using this specific approach, in order to unravel the encoded potential for novel bioactive
molecule production associated with bacteria from this environmental niche, 18 bacterial isolates
were further selected for genome sequencing and mining. The true potential of the healthy fish
microbiota to provide a sustainable alternative to the high levels of antibiotics currently used in
aquaculture has not yet been fully assessed, with further studies ongoing.
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Plastic Eating Yeast: Engineered yeast biofilms efficiently deliver plastic
degrading enzymes to PET substrates

Charlotte Bilsby ORCID iD, Tobias von der Haar ORCID iD

University of Kent, Canterbury, United Kingdom

Abstract

Plastic is a synthetic material that is widely used and is one of the most common single-use materials
around the world. Since only 9% of plastic materials produced globally are recycled, a large number
of these materials will end up in the natural environment, which can have devastating
consequences. Therefore, it is essential to extensively explore alternative means of plastic disposal.
PETase, a novel enzyme discovered in 2016, has prompted an expansion in the research of the
potential bio-catalysation of PET materials. Numerous aspects, such as protein enhancement and
protein delivery systems, have been published, but most applications primarily focus on obtaining
high yields of the protein, which involves a costly and time-consuming process, without achieving
full degradation of the PET material.

To overcome obstacles in producing and utilizing PETase, we plan to use Baker's Yeast,
Saccharomyces cerevisiae, as an enhanced expression system. By incorporating S. cerevisiae's biofilm
formation capabilities and recombinant DNA codon optimization, we aim to enhance PET
degradation. Our results indicate that S. cerevisiae can release active PETase into the extracellular
environment, and that biofilm-forming S. cerevisiae strains can increase PET degradation. With this
information, we plan using our system with other plastic degrading proteins to address the challenge
of heterogeneous municipal waste, a significant obstacle in global recycling and make significant
steps to the complete elimination of PET and other plastic materials.
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A longitudinal sampling study investigating the bacterial and antimicrobial
gene content of veterinary practice sinks

Natalie F. Brown ORCID iD', Roberto La Ragione', Ginny Moore?, Jennifer Ritchie’
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Abstract

Handwashing and utility sinks are a key part of the veterinary healthcare environment. While sinks in
human healthcare facilities have been shown to be reservoirs for antimicrobial resistant (AMR)
bacteria, including extended-spectrum B-lactamase (ESBL)-producing organisms and
carbapenemase-producing Enterobacterales (CPE), less is known about the microbial content of
sinks located in veterinary settings. We hypothesised that handwashing by staff handling animals
and/or the disposal of animal-derived materials could impact the microbial communities found in
sink drains.

The aim of this study was to determine the prevalence of bacteria and AMR gene content of sinks in
veterinary practices over a 1-year sampling period, and to investigate how human activity alters sink
bacterial composition and diversity. Sinks located in a toilet and animal consultation room were
sampled at four veterinary hospitals and four veterinary general practices (GPs) in the UK every 3
months. Drain water samples and surface-associated material were collected and processed for
culture- and non-cultured based analyses of microbial and AMR content. Thus far, culture-based
analysis revealed Pseudomonas spp., Elizabethkingia spp. and Spingobacterium spp. as the most
commonly isolated genera on antibiotic selective plates. Moreover, hospital consultation room sinks
harboured more putative ESBL-producing organisms than sinks located in GP clinics.

Future work will focus on identifying the AMR gene content of sinks using PCR and metagenomic

analysis and explore the risk of contamination due to the dispersal of organisms from sink drains
during faucet use.
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What's in a name? Navigating the complexities of deciphering microbial
species computationally via full-length 16S rRNA gene sequencing
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Abstract

Full-length 16S rRNA gene sequencing stands as a pivotal technique in microbial taxonomy,
instrumental for species identification in environmental and applied microbiology. However, its
efficacy is often compromised by the genetic intricacies of microbial communities, particularly the
multiple copies of the 16S rRNA gene within bacterial genomes that contribute to intraspecific
heterogeneity and obscure definitive species identification. We developed an integrated pipeline
enhancing the rapid and accurate identification of bacterial species. 'Chopper' was utilised for high-
quality read filtration, and 'Centrifuge’, leveraging the RefSeq database, was employed for precise
species assignment. Through comparative analyses with Nanopore sequencing and MALDI-TOF
across a suite of bacterial isolates, we identified significant disparities in species assignment, notably
when reads were evenly distributed across multiple species within a genus, indicating the limitations
of full-length sequencing in such scenarios. Detailed examination of isolates with consistent
identification issues revealed unusual alighment patterns and consistent sequence variations within
the 16S rRNA genes, hinting at the presence of novel strains or uncharted genomic divergences. Our
study advocates for the continual update and expansion of reference databases and the
development of sophisticated bioinformatic pipelines to discern fine-scale intragenomic variations.
The integration of metagenomic techniques with traditional 16S rRNA sequencing is posited as a
vital next step for advancing species-level identification, thus enhancing microbial characterisation in
diverse applications. In conclusion, this novel methodology promises to surmount the inherent
limitations of conventional microbial taxonomy methods, offering a path towards the integration of
16S rRNA sequencing with comprehensive metagenomic analysis for unparalleled taxonomic
accuracy.
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Optimisation of a Pseudomonas aeruginosa microbial fuel cell coupled with
additive manufacturing of graphene electrodes to enhance power outputs.

Anthony Slate ORCID iD', Niall Hickey?, Jonathan Butler?, Daniel Wilson?®, Christopher Liauw?,
Craig Banks?, Kathryn Whitehead?

'University of Bath, Bath, United Kingdom. 2Manchester Metropolitan University, Manchester,
United Kingdom. ®University of Manchester, Manchester, United Kingdom

Abstract

Due to the ever-increasing concern of climate change, research into alternative renewable energy
generation is a priority. Microbial fuel cells (MFCs) offer one potential avenue to be explored as a
partial solution towards combating the over-reliance on fossil fuel based electricity generation.
Limitations such as low power generation, expensive electrode materials, and the inability to scale
up MFCs to industrially-relevant capacities have slowed MFC development. New electrode materials
coupled with a more thorough understanding of the mechanisms in which exoelectrogenic bacteria
mediate electron transfer have the potential to increase MFC power outputs.

A commercial polylactic acid/graphene (8 wt%) composite filament was used to additive
manufacture (AM) graphene macroelectrodes (AM-Gys). The electrode surfaces were characterised
and Pseudomonas aeruginosa was utilised as the exoelectrogen. The MFC was optimised using
growth kinetic assays, biofilm formation, and quantification of pyocyanin (the redox shuttle)
production (via liquid chromatography-mass spectrometry). Cell potential and bacterial viability was
recorded at 0 h, 24 h, 48 h, 72 h, 96 h and 120 h, power density and current density were
calculated.

Additively manufactured electrodes comprised of graphene (AM-Gus) were successfully applied in a
P. aeruginosa MFC configuration and a maximum power output of 110.74 (+ 14.63) uW m2was
observed. The AM-Gys demonstrated power/current outputs similar to that of the carbon cloth
electrodes (gold-standard) over 120 h and had no significant detrimental effect on P. aeruginosa
viability. This study highlights the potential application of additive manufactured electrodes with the
incorporation of nanomaterials as one approach to enhance power outputs.
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Exploring the CAZomes of sponge-derived Bacillota: unlocking
ecophysiological adaptations for the discovery of industrial biocatalysts
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Abstract

Even though present at lower abundances in sponge microbiomes, cultivable members of

the Bacillota phylum have been proven to be gifted producers of biotechnologically-relevant
molecules in this holobiont, including antimicrobial substances, biosurfactants and enzymes. In
particular, carbohydrate-active enzymes (CAZymes) have been scarcely studied

by Bacillota representatives isolated from sponge specimens which is counterintuitive considering
their well-known potential as sources of industrially-active CAZyme classes. Here, we dived into the
CAZyme-encoding contents (CAZomes) of sixteen sponge-associated Bacillota strains to get insights
into their ecophysiological relevance and, ultimately, as a biocatalytic reservoir. Fourteen strains
belonged to ten different species of the Bacillus genus and the majority of them were isolated from
the Demospongiae class. Overall, the CAZome size varied between 1.42% and 3.42%, with glycoside
hydrolases and polysaccharide lyases comprising the predominant and the least detected CAZyme
classes, respectively. Glycoside hydrolase and carbohydrate esterase families involved in the
depolymerisation of cellulose, chitin and arabinan were relatively conserved across the sponge-
derived Bacillota, which was also reflected by the presence of carbohydrate-binding modules
typically associated with processive cleavage of these polysaccharide substrates. Despite the fewer
gene copies of polysaccharide lyases, two families of this class were present in almost all strains, PL1
and PL9, both associated with pectin degradation. Elements of CAZyme gene clusters (CGCs) for the
catabolism of these carbohydrates were scattered throughout the sponge-

associated Bacillota genomes. Our results suggest that the poriferan Bacillota consortium might
contribute actively to metabolic functions in this holobiont and constitute a valuable resource for
the biodiscovery of industrial biocatalysts.
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Topical Corticosteroids, Eczema and Staphylococci

Sara Henderson ORCID iD

University of Bradford, Bradford, United Kingdom

Abstract

The inflammatory skin condition atopic dermatitis affects around 1 in 10 children in the UK and has a
strong correlation with the presence of the bacterium Staphylococcus aureus. Typical treatment
regimens include the use of topical corticosteroids which are complimented with topical antibiotics
when the lesions become visibly infected, which aids the recovery of the microbiome. Previous
studies have implicated corticosteroids as anti-biofilm agents. To understand the interaction
between the microbiome and corticosteroids a library containing S. aureus 8325-4 and NCTC6571
and S. epidermidis ATCC11047 strains have been evolved against 0.25% (w/v) hydrocortisone, 0.05%
(w/v) betamethasone valerate, and 0.1% (w/v) betamethasone dipropionate and is currently being
sequenced to determine any genomic impact from the application of topical corticosteroids. In
addition, studies are being conducted to determine if topical corticosteroids have any impact on
growth kinetics and mutation frequency in the presence and absence of antibiotics including fusidic
acid, neomycin and rifampicin. The next steps include assessing how topical corticosteroids influence
adhesion, internalisation and competition between S. aureus and S. epidermidis within a
keratinocyte co-culture system.
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Impact of Maternal Pre-Pregnancy BMI and Mode of Delivery on the
Newborn Skin Microbiome
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Abstract

Background: The maternal microbiome plays a formative role in the colonization and development
of the infant microbiome through delivery. Obese pregnant women typically have higher vaginal
microbiome diversity, with potentially pathogenic bacteria, that can be transferred to their
newborn. Exposure to or the absence of certain bacteria during delivery can impact future
susceptibility to disease, allergies, or autoimmunity.

Methods: A skin swab was collected following delivery of 39 newborns from 13 healthy weight (BMI
18.5-24.99), 11 overweight (BMI 25.0-29.99), and 15 obese (BMI >30.0) pregnant participants.
Bacterial genera were identified via 16S rRNA amplicon sequencing.

Results: The relative abundance of Peptoniphilus was higher in newborns born to obese participants
compared to healthy weight participants (p=0.007). The skin microbiome alpha diversity for vaginally
delivered newborns was higher than Cesarean section (C-section) delivered newborns (p=0.002). The
relative abundance of Burkholderia-Caballeronia-Paraburkholderia (p=0.038) and Allorhizobium-
Neorhizobium-Pararhizobium-Rhizobium (p=0.03) was higher in C-section deliveries, while the
relative abundance of Prevotella (p=0.039) was higher in vaginal deliveries.

Discussion: Peptoniphilus has been associated with skin infections, chorioamnionitis, and neonatal
sepsis. With a higher relative abundance found in newborns from obese participants, they could be
at an increased risk of infection. Vaginally delivered newborns had a more diverse skin microbiome
consistent with vaginal flora, while the flora from C-section delivered newborns was more consistent
with environmental bacteria. Burkholdera-Caballeronia-Paraburkholderia has been positively
associated with IgE levels and Allorhizobium-Neorhizobium-Pararhizobium-Rhizobium is a dominant
skin genus in plaque psoriasis patients, so their prevalence may be associated with the development
of atopy or autoimmune disease.
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Developing a platform for real-time monitoring of Staphylococcal
competition

Sara Henderson ORCID iD, Antony Scimone ORCID iD
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Abstract

The skin is our largest organ containing wide ranging environments. These contain areas that are rich
and depleted of oxygen, meanwhile the nutrients are ranging and can include sources such as lipids
from the sebaceous glands. The skin microbiome is also variable depending on disease states. One
such example is in atopic dermatitis where Staphylococcus aureus dominates whereas in healthy
individual’s coagulase negative Staphylococcal (CoNS) species are more predominant. To understand
the dynamics and interaction between CoNS species and S. aureus we have been developing a
platform for competition assays utilising selective antibiotic markers however this platform has the
disadvantage that it cannot be measured in real-time, and it is difficult to perform multiple
measurements on the same system without disruption. Therefore, to better model competition
between the CoNS species and S. aureus we are working to transform a library of consistently
expressed fluorescence plasmids into S. aureus and S. epidermidis and other CoNS species to
generate complimentary fluorescently tagged strains to monitor the dynamics between the species
in real-time under a range of conditions. At present the genetics of S. aureus have been studied
extensively and molecular resources are available. However, transformation of coagulase negative
staphylococci has proved to be significant barrier to both us and others. This ongoing project aims to
compare the use of fixed time point experiments which utilise antibiotic markers and real time
assays using fluorescent markers.
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Analysing the bacterial induced host secretome using an ex-vivo human skin
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Abstract

Studying host-bacterial interactions on the skin is essential in understanding the role of the skin
microbiome since microorganisms play essential roles in maintaining skin health, preventing
pathogen colonization, and influencing the immune system.

Using our established human ex-vivo skin models (Norwich Skin Platform) we have analysed the
human skin secretome in response to bacteria. The secretome is a diverse group of proteins and
other molecules released into the extracellular environment where they function in cell
communication, signalling and host immune responses.

Full-thickness human skin explants were exposed to topical S. epidermidis (air-liquid interface) for 24
hours as a model for initial stages of infection. Conditioned media surrounding the explants was
collected and subjected to protein array analysis of 105 inflammatory-associated proteins. ELISA
validation was carried out on samples from parallel experiments using tissue from different skin
donors.

24 proteins were regulated following bacterial exposure. Some of the most induced proteins were
members of the MIP family including CCL3 and CCL4, chemokines involved in initiating immune
responses. The observed induction of these proteins was validated in 3 additional donor tissue
samples. We are currently exploring the cellular origin of these chemokines within the skin explants
as well as mechanisms underpinning the up-regulation observed.

Analysing the skin explant secretome can help us understand the roles of bacterial exposure in skin
homeostasis and infection in health and disease. We are now exploiting this robust ex-vivo skin
explant model to investigate the impact of antiseptic resistance on the skin secretome under
bacterial stimulation.
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Dual effects of different Cutibacterium acnes strains and specific impact of
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Abstract

The ambiguous role of Cutibacterium acnes in acne is now well demonstrated and while acneic
strains such as ribotype 4 (RT4) can provoke inflammation, other strains such as ribotype 6 (RT6) are
harmless and even probably exert a protective action.

In this framework, we evaluated the impact of Uriage Thermal Water (UTW). A prior exposure of the
RT4 acneic strain to physiological water (PW) and epinephrin increases lipid production by
sebocytes. At the opposite UTW reduces lipogenesis induced by the RT4 strain stimulated by
epinephrin thus suggesting a potential reduction of the effect of stress on acne. In addition, UTW
and PW have no effect on sebocytes lipogenesis induced by the RT6 non-acneic strain. We also
observed that, whereas PW promotes adhesion of the acneic strain RT4 to sebocytes, UTW inhibits
this process. In addition, UTW increases the adhesion of the non-acneic strain RT6 at the surface of
sebocytes. In skin, both types of C. acnes are living together. It was then necessary to document
their relations. In mixed biofilm, the RT6 non-acneic strain is dominant compared to the RT4 acneic
strain. PW and UTW did not modify this balance. A similar study is ongoing in C. acnes/S. epidermidis
mixed biofilms. Considering the multiple effects of UTW, we verified the occurrence of a potential
impact on the resistance of the bacteria to nine antibiotics usually employed in dermatology but no
variation was observed.

Taken together these results reveal that UTW can specifically target the acneic form of C. acnes.
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Abstract

It has been established that skin microbes such as Staphylococcus aureus (S. aureus) and
Staphylococcus hominis (S. hominis) play a role in the pathophysiology of atopic dermatitis (AD).
However, there is an incomplete understanding about the role and interplay of different
Staphylococcus species in the disease development. Our study aimed to determine the growth
curves of Staphylococcus species isolated from the skin of subjects with AD and without atopy.

In this cross-sectional study, 23 AD subjects and 22 healthy controls were recruited. Pre-moistened
swabbing was conducted to isolate bacteria from a lesional and non-lesional area of each subject’s
body. Growth curves from 35 S. aureus and 12 S. hominis strains were generated by measuring the
optical density of each strain for 24 hours. Finally, growth curve metrics for each strain was obtained
using Growthcurver.

There was an inverse relationship (p =-0.723; p < 0.01) between the growth rate of S. aureus strains
and the absolute amount of growth of the S. aureus strains. Notably, S. aureus strains isolated from
severe AD patients tended to have higher absolute amounts of growth and slower growth rates than
strains isolated from less severe AD patients.

These findings suggest that there is a key difference in the Staphylococcus strains found on the skin
of AD subjects and healthy controls, with AD strains growing slower but to a higher burden. Further
investigation is needed to elucidate whether this could result in higher levels of

Staphylococcus metabolites that could drive the more severe manifestations of disease.
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Abstract

The complex relationship between the gut microbiome and skin integrity, often referred to as the
gut-skin axis, has garnered increasing scientific interest. This study explores the potential role of
probiotic supplementation in enhancing skin health and function. Building upon previous research
that links probiotics with improved skin barrier integrity, wound healing capabilities, anti-aging
properties, and anti-inflammatory effects, particularly in conditions like atopic dermatitis, this in
vitro study specifically examines the impact of the Lab4 probiotic consortia on skin cell health.

Utilising immortalised HaCaT keratinocytes under serum deprived conditions, the study aims to
assess the influence of probiotic metabolites in cell free supernatants on cell viability, wound
healing, barrier integrity, moisture levels, and apoptotic activity. Key findings from this investigation
include a notable increase in HaCaT cell viability, enhanced migration rates indicating potential
wound healing improvements, strengthened barrier integrity, potential changes in moisture
retention, and a reduction in apoptotic activity.

These results suggest that the Lab4 probiotic consortia exert a beneficial impact on skin health in

vitro. The observed decrease in apoptotic activity, potentially contributing to enhanced cellular
proliferation, which may translate to improved wound healing and barrier integrity.
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Abstract

Studies focused on the skin microbiome often rely on participants visiting a hospital, laboratory or
clinical test centre for samples to be collected by a trained employee. Expansion of such studies
would be easier if participants were able to take skin swabs at home, providing that the data
collected on the skin microbiome was comparable to that collected in the lab. Here, we recruited 57
participants (male and female), who were trained in-lab to complete skin swab sampling of the
forearm, axilla, face and scalp. Subsequent to this, participants took a skin swab at-home 24 hours
later. Swabs were then stored at room temperature and returned to the lab one week later, where
they were stored at -20 °C. Bacterial DNA was extracted from all swabs and sent for 16S rRNA
sequencing, where the V1-V2 region of the gene was amplified. Sequencing files were analysed using
QIIME2 and the resulting files were imported into R studio as a phyloseq object and analysed using
the microbiome and VEGAN R packages. Samples were grouped by body-site for a direct lab-to-
home comparison. This showed that there were no significant differences in alpha and beta diversity
(p > 0.05). Compositionally, samples from the same body-site and participant did not differ
significantly. Here, we have shown that accurate sampling of the skin microbiome outside a
laboratory setting is possible and generates similar 16S rRNA sequencing results to when samples
are collected in a laboratory setting.
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Abstract

Staphylococcus epidermidis is a commensal organism of the skin microbiome. It has evolved diverse
mechanisms in order to survive in these environments through specific adhesins, sensing pathways
as well as influencing colonisation of other species. However, it is increasingly being recognised as an
important nosocomial pathogen. S. epidermidis causes invasive infections in selected groups,
immunocompromised individuals, preterm neonates and patients with indwelling medical devices.
Unlike S. aureus, S. epidermidis lacks canonical virulence factors, with its ability to form biofilms
central to cause disease. In addition, S. epidermidis has an open pan-genome with 20% of its genome
consisting of variable genes which allows it to rapidly acquire new traits to adapt outside the skin
environment, namely antibiotic resistance genes.

Here, we characterise the genome of S. epidermidis NCIMB 8558 through Next Generation
sequencing. In-depth analysis revealed that this strain does not encode Type Il Restriction
Modification (RM) systems and is therefore a suitable candidate for genetic manipulation. This
genomic characterisation has facilitated the construction of a small library of fluorescent
transcriptional reporter plasmids with promoters from both constitutively expressed genes and
promoters from adhesins responsible for biofilm formation. These reporters will be applied to
advance our understanding of gene expression in both commensal and disease phenotypes of S.
epidermidis.
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Abstract

Staphylococcus epidermidis is an opportunistic pathogen frequently isolated from human skin. Its
dual nature - illustrated in how it promotes skin barrier health through competition with other
bacteria, but also acts a causative agent in impeding wound healing through infection — make it an
ideal study organism when characterising host response.

Communication between cells is key when modelling skin response to infection. Within Norwich Skin
Platform (NSP) we culture human skin explants, which maintain such cell-cell interactions, to assess
the response to S. epidermidis, allowing for analysis of biocidal products in a physiologically relevant
setting. Human skin explants were exposed (24h) to topical S. epidermidis and cultured at the air-
liquid interface to mimic in vivo conditions. Octenidine and Chlorhexidine were used as positive
biocide controls (applied at 0.5x MIC). Steady state mRNA levels for key genes were determined by
gRT-PCR, with immunohistochemical analysis of corresponding proteins.

S. epidermidis induced antimicrobial peptide (AMP) expression that was well conserved across
donors, along with genes related to bridging the innate and adaptive immune response. AMPs were
found to localise to the upper epidermal layers after bacterial exposure, and culturing explants with
biocides appeared to weaken this host antimicrobial response.

Restoration of skin homeostasis after infection is a balance between removing pathogens whilst not
impacting healthy tissue. Our model has been able to mimic this through AMP production and
upregulation of other key genes. We have begun to explore host response to common biocides by
using these markers, aiming to incorporate novel formulations soon.
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Abstract

The skin microbiota is a diverse and rich community which plays a major role not only in body
homeostasis but also in the wound management. In the recent years, the role of commensal skin
bacteria in wound healing and infection progression has become increasingly apparent. However,
the precise mechanisms underpinning many of these probiotic effects are yet to be fully captured
and characterised. In this work, we demonstrate that the common skin commensal bacterium
Cutibacterium acnes has the potential to limit the pathogenicity of one of the notorious
opportunistic multidrug-resistant wound pathogens Pseudomonas aeruginosa in vivo. We show that
this effect on pathogenicity is independent of any effect on growth but occurs through a significant
down regulation of the Type Three Secretion System (T3SS), the primary toxin secretion system
utilized by P. aeruginosa in eukaryotic infections. We also show a down regulation in glucose
acquisition systems, a known regulator of the T3SS, suggesting that glucose availability in a wound
can influence infection progression. C. acnes is well known as a glucose fermenting organism, and
we demonstrate that topical supplemention of the wound with glucose reversed the probiotic
effects of C. acnes. This suggests that introducing carbon source competition within the wound
microenvironment may be an effective way to prevent or limit wound infection.
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Abstract

Our skin hosts a complex ecosystem of microorganisms crucial for health and disease. The skin
microbiota composition is known to be intricately linked to the ageing process, however, the precise
cause-effect relationship remains poorly understood. The present study aims to investigate the link
between human skin ageing and skin microbes. We recruited healthy volunteers from two age
groups: young (18-30) and old (60+). Swabs were collected from the forehead, forearm, and foot for
bacterial isolation and metagenomic profiling via long-read Nanopore sequencing. In parallel, a
range of age-associated biophysical parameters were evaluated at each body site. Our analysis
revealed that Staphylococcus species dominated the foot skin microbiome in both age groups.
However, Corynebacterium displayed a three-fold increase in abundance in the aged forehead skin.
The forehead of older volunteers also displayed a lower abundance of Cutibacterium and
Malassesia. The forearm site exhibited diverse bacterial profiles, with a lower prevalence of
Staphylococcus in the older group and a higher prevalence of Acinetobacter and Moraxella. Alpha
and beta diversity, as well as biophysical parameters, did not show statistically significant differences
among the groups. Current studies are exploring functional differences (eg. biofilm formation, UV
resistance, influence on host/bacteria) in bacterial isolates from old versus young individuals. This
project is significantly advancing our understanding of the aged skin microbiome. Our findings will
provide a foundation for future perspectives and applications, ranging from managing skin age to
understanding the potential contribution of bacteria to poor wound healing and skin diseases in the
elderly.
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Staphylococcus epidermidis counteracts hyperglycaemia-induced alterations
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Abstract

Poor wound healing is a significant complication of diabetes mellitus (DM). Disturbances in the
proliferation, migration and chemokine secretion from skin fibroblasts is considered to be an
underlying contributor to chronic wounds in DM. Recent evidence reports that, under healthy
conditions, S. epidermidis, one of the most common members of the human skin microbiota,
promotes wound healing. However, little is known about how S. epidermidis might influence wound
healing in DM. The aim of this study was to investigate how S. epidermidis lysates affect wound
healing in DM. Human skin fibroblasts (CCD1070SK) were grown in healthy and hyperglycaemic
conditions, (5.5 mM or 20 mM, respectively), followed by treatment with S. epidermidis lysate.
Proliferation (MTS), migration (scratch assay), chemokine release (ELISA) and transcriptomics (next
generation RNA sequencing) were performed. When exposed to S. epidermidis, skin fibroblasts
demonstrated a significant increase in proliferation and migration in hyperglycaemic conditions (2.1-
fold and up to 10-fold, respectively, p<0.05). In addition, transcriptome analysis revealed an increase
in cytokine-cytokine receptor interactions, particularly the induction of the IL-17 signalling pathway,
when fibroblasts were exposed to lysates. The most significantly upregulated chemokine was CXCLS6,
when fibroblasts exposed to lysates in healthy and hyperglycaemic level of glucose. In conclusion, S.
epidermis lysates might induce wound healing in DM by counteracting the negative effects of
hyperglycaemia on fibroblasts. However, more evidence is required to fully understand the effect of
S. epidermidis lysates on diabetic wounds.
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Abstract
BACKGROUND

Non-tuberculous mycobacteria (NTM) are a group of around ca. 240 bacteria species, most of which
are free-living saprophytes. Most of them are environmental opportunistic pathogens of humans
and animals. Animal-to-human transmission of the NTM-disease has not yet been proven,
nonetheless, single cases of suspected zoonotic infections are being reported. The aim of the study
was to evaluate the distribution of mycobacteria among pets.

MATERIALS & METHODS

A total of 300 samples were collected using sterile cotton swabs from various pets (44 cats, 31 dogs,
2 rabbits, a rat, turtle, gecko, and a snail) in a year 2023. Included within this number were swabs
from: mouths (n=79), ears (n=78), anuses (n=66), furs (n=37), noses (n=15), and other (n=25).
Furthermore, data on animals’ medical history and habits were collected. Direct swabs of each
specimen were cultured on two media (NTM Elite, Middlebrook 7H11 agar). The incubation was
carried out in the dark at 30°C for 6 weeks. Colonies suspected of being mycobacteria were
subjected to Ziehl-Neelsen staining. Acid-fast bacilli were identified to the species level by PCR-
sequencing of the hsp65 and rpoB genes.

RESULTS
Swabs originating from 15% of animals (12/81, i.e. 6 dogs, 4 cats, a turtle and a gecko) were

mycobacteria-positive. Of all NTM-positive animals, 17% (2/12; 1 dog and a turtle) had a history of
pulmonary infection. Altogether, 51 AFB+ colonies were recovered for PCR-sequencing analysis.

CONCLUSIONS

This study is the largest of its kind to date. Further sequencing-based investigations are required to
establish the species of isolated NTM.
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Abstract

Pathogenicity of the commensal human pathogen Candida albicans is strongly associated with its
ability to switch between a yeast and a hyphal morphology. The latter is a prerequisite for organ
invasion and ensuing systemic infection with Candida (candidiasis). The switch to the hyphal
morphology is accompanied by modest gene expression changes, with a small core set of hyphal
associated genes (HAG) being transcriptionally induced. In contrast, ribosome profiling and
proteomic data identifies a larger number of proteins being present at higher concentrations during
the transition to the hyphal morphology. This observation implies post-transcriptional control of
MRNA during the yeast to hyphal morphology, but the underlying mechanisms remain unknown. We
will present data that addresses the non-linearity between transcriptional and translational output
on a systems-wide level.
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Abstract

What determines how collaborations form? Researchers will choose collaborators based on
expertise, but social factors also likely play a role. Our goal was to investigate whether gender may
play a role in the formation of collaborations in microbiology. To do this, we analysed the publication
data associated with multi-author review articles published between 2010 and 2022 in three leading
microbiology review journals: Nature Reviews Microbiology, Trends in Microbiology and Annual
Review of Microbiology. The key finding of this analysis was that multi-author reviews with men as
lead authors had a reduced proportion of women co-authors compared to reviews with women as
lead authors. Furthermore, multi-author reviews published by all men teams were common. Taking
postdoctoral researchers as the average career stage contributing to reviews, we show that all men
teams are more common than would be expected if teams assembled randomly with respect to
gender. Why is this important? Review articles can be considered a metric of experts in the field and
can increase the profile and visibility of a researcher. They also provide the opportunity to work
collaboratively on an intellectual project, and the possibility to transcend some of the logistical
barriers imposed on laboratory-based research. Given the existing differences in the proportions of
men and women in lead author positions, this may have important consequences for the relative
visibility and progression of women in microbiology, and this homophily may have negative impacts
on the outputs produced in collaborations.
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Abstract

Background: Ventilator-associated pneumonia (VAP) is a challenging condition with a significant
economic impact. This study aimed to investigate the antimicrobial susceptibility patterns of BCC
bacteria associated with VAP in Pakistan and to identify the possible source for preventing future
outbreaks.

Methods: The blood and respiratory specimens from patients diagnosed with VAP were collected. In
addition, potential reservoirs such as liquid solutions used in patient care, environmental elements,
and ventilators were also screened. The isolates were identified using the VITEK2 system and further
confirmed by MALDI-TOF and susceptibility profiling and screening for the acquired beta-lactamase
were conducted.

Results: Out of the total 134 patients with BCC-associated VAP, B. cepacia, B. multivorans and B.
cenocepacia was 68.7% (n=92), 18.7% (n=25), and 12.7% (n=17). Overall, the BCC isolates showed
varying susceptibility to different antibiotics: 76.9% were susceptible to chloramphenicol, 76.1% to
minocycline, 69.4% to meropenem, 60.4% to ceftazidime, 51.5% to trimethoprim-sulfamethoxazole,
and 50% to levofloxacin. Resistance to ceftazidime (51/92, 55.4%) and meropenem (36/92, 39.1%)
was exclusively observed in B. cepacia isolates and all isolates of B. multivorans and B. cenocepacia
were found to be susceptible to both beta-lactam drugs. Regarding the carbapenemases, 15 clinical
isolates contained the blaNDM variants i.e., blaNDM-1 and blaNDM-5. Significantly, all 20
carbapenem-resistant isolates from the ventilator tubing were identified as B. cepacia, and they
were found to harbor both the blaNDM-1 or blaNDM-5 genes.

Conclusions: Acquired beta-lactamases are alarming factors that could lead to significant outbreaks,

This underscores need for comprehensive epidemiological investigations and effective outbreak
control measures.
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Abstract

The Vi antigen is a capsular polysaccharide, encoded by the viaB locus, commonly associated with
Salmonella Typhi. It is occasionally detected in S. Dublin, which naturally causes typhoid-like disease
in cattle. However, its contribution to pathogenesis in cattle remains unknown. The aim of this study
was to perform in silico analysis of the genome structure and viaB locus of three Vi+ S. Dublin strains
isolated from humans and cattle, whose Vi expression differed in vitro.

Long-read sequencing was performed on the three strains, using a 96-plex, native-ligation method
on an Oxford Nanopore PromethION flow cell. Short-read sequencing was also performed from the
same DNA extract on the lllumina NextSeq platform. Hybrid assemblies were made by constructing a
long-read assembly and polishing with short-reads. The data showed that the entire viaB locus was
highly conserved across the strains, however polymorphisms and a small deletion were detected in
one strain that may explain its loss of Vi expression. Large-scale genome structure variation was
observed along with differences in sequence types and the presence of plasmids.

Further studies will explore whether the genome structure and plasmid repertoire affects the Vi
phenotype of the S. Dublin. Various in vitro models will assess the impact on Vi expression,
localisation, and recognition by the bovine immune system. Alongside this, mutants of the S. Dublin
viaB locus have been created, and ongoing studies will probe their impact on interactions with
bovine cells and the host, including by use of novel surgical models to study invasion, inflammation,
and systemic translocation.
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Abstract

The growing challenge of vancomycin-resistant enterococci underscores the need for a
comprehensive understanding of theme mechanisms that contribute to vancomycin resistance in
the important opportunistic pathogen Enterococcus faecium. This study builds on the previous
discovery of the avrA gene, through Transposon sequencing (Tn-seq) library screening and RNA-seq
analysis during growth of E.faecium in the presence of vancomycin. The avrA gene is speculated to
be contributing to the resistance of Enterococcus faecium to vancomycin.

We will use a novel CRISPR-Cas12a-based methodology for genetic manipulation to generate a
targeted deletion mutant in avrA. We will then examine the changes in vancomycin susceptibility,
growth, and the expression of the vanA resistance genes with the avrA deletion mutant..

Our findings will offer new insights into the molecular foundations of vancomycin resistance in E.
faecium and could potentially open pathways for the development of novel antimicrobial agents
against multidrug-resistant Gram-positive bacteria.
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Abstract

The accumulation of mucous within the pulmonary tract is a hallmark of Cystic Fibrosis (CF), and its
presence contributes to increased susceptibility to chronic lung infections. Pseudomonas
aeruginosa is commonly isolated from people with CF (pwCF), and its presence contributes to
morbidity and mortality rates. P. aeruginosa infection can be managed with antibiotics; however,
such therapeutics rarely alleviate the infection once it becomes chronic. Antibiotic resistance
develops over time and therefore new therapeutics are needed. Anti-virulence therapeutics weaken
a bacterium rather than kill it and represent a novel approach to treating P. aeruginosa infection in
pwCF. However, many of the approaches used for studying traditional antimicrobials may not be
applicable to anti-virulence agents. Such therapeutics require alternative approaches for evaluation.
Despite their potential, the effectiveness of anti-virulence therapeutics in conditions relevant to the
CF lung is poorly understood.

This work assesses the expression of various anti-virulence genes (lasR, rhiR, lasB, pgsA, exoS, exoT,
exoY, pvdl, fpovB) in P. aeruginosa PAO1 and PA14 grown in Synthetic CF Media 2 (SCFM2) and CF
lung media (CFLM) compared with Lysogeny broth (LB) across several time points (2h, 6h, 24h, 72h).
This allows us to understand the dynamics of the P. aeruginosa virulome in models reflecting the CF
lung. In establishing these dynamics, the impact of external influences including lung components
and the polymicrobial community on virulence gene expression can be established. Development of
a new generation of infection therapeutics requires detailed understanding of host environment and
pathogen interactions particularly in chronic lung infections.
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Abstract

Sepsis affects 147,000 individuals in the UK, with ~40,000 deaths/year. During sepsis,
proinflammatory cytokines accumulate systemically. Rather than helping the immune system fight
invading pathogens, this can trigger severe immunopathology often leading to multiple organ
disfunction and death. Concurrently, the compensatory anti-inflammatory response also becomes
activated during sepsis and results in inhibitory cytokines being produced in addition to expression
of cell surface checkpoint receptors, which may help limit the immunopathological damage in sepsis.
Yet, the expression of multiple checkpoint receptors in sepsis patients has not been widely
investigated. Methods: We embarked on a preliminary analysis of immune responses on n=8
Staphylococcus aureus (SA) bacteremia sepsis patients, within the first week and at 2 weeks of
hospital stay, in comparison to n=10 healthy donors. We designed multiparametric flow cytometry
panels to study kinetic variations of the phenotype of antigen presenting cells (APCs) and T cells
isolated from the blood of sepsis patients, focusing on the expression of multiple checkpoint
receptors. Results: The APC panel demonstrated that although CD14+ CD16+
monocytes/macrophages had increased in frequency, these expressed less markers of activation
(HLA-DR,CD40,CD86) and more checkpoint receptors in sepsis patients (at any time point) than
healthy donors. The adaptive immunity panel demonstrated that CD4+ and CD8+ T cells expressed
higher amounts of multiple checkpoint receptors by day 7 of sepsis, a trend that became more
significant later, by day 14 of sepsis. Conclusion: Our study suggests immune cells from sepsis
patients showed and maintained a predominantly immunosuppressive phenotype during hospital
stay
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Abstract

Background: 70% of Hospital Acquired Infections (HAls) are directly linked to Antimicrobial
Resistance (AMR). Throughout 2019 in Ireland there were over 7,000 AMR associate HAls with over
200 deaths. Our team is investigating Irish hospital sanitary ware as reservoirs for carbapenem and
colistin resistant Acinetobacter species. In Ireland, Acinetobacter resistance remains low in
comparison to other countries within the EU. However, these pathogens have increased by 21%
from 20109.

Methods: Acinetobacter spp. isolates were cultured from swabs taken from hospital sanitary ware.
The swabs were taken from three separate rooms, at three different time frames, and on three
different dates. Each isolate was enriched on selected agar for Imipenem resistance.

Results: There were over 200 Imipenem resistant Acinetobacter species isolated. 55% of isolates
came from the showers, 34% from the sinks, and 9% from the toilets. ASTs were performed on each
isolate using the disk diffusion method according to the EUCAST/CLSI 2023 guidelines. We found
84% of isolates were resistant to Meropenem and further double-disc synergy testing with EDTA
suggested the possibility of Metallo-B-lactamases (MBLs) present. A total of 107 isolates were MDR
and exhibited resistance to imipenem, meropenem, and cefotaxime in addition to ceftazidime,
gentamicin, and amikacin. Microbroth dilutions were used to test the isolates for Colistin resistance.
From 72 isolates tested 22% had MIC values ranging from 4ug/ml - 32ug/ml, indicating Colistin
resistance.

We conclude hospital sanitary ware acts as a reservoir for carbapenem resistant, colistin resistant,
and MDR resistant Acinetobacter species
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Abstract

Helicobacter pylori is a human pathogen that infects and thrives in the gastric region. It is the
causative agent in many gastric and duodenal conditions such as duodenal, gastric and peptic ulcers
and gastric cancer. The treatment and eradication of this organism is becoming increasingly difficult
because of antibiotic resistance. Therefore, there is a rising need for alternatives to currently used
antibiotics and interventions that restore the efficacy of antimicrobial agents for the treatment of H.
pylori infections.

Menadione, an analogue of 1,4-naphthoquinone (1,4-NQ) is a synthetic vitamin K3 with
pharmaceutical potential and has been reported to have antibacterial activity against many
multidrug-resistant organisms. We tested menadione’s antibacterial effect on 14 H. pylori clinical
isolates with varying susceptibility to the antibiotics currently used for treating H. pylori infection
and found the minimum inhibitory concentration to be 0.31 mM.

The synergistic effect of menadione with antibiotics (clarithromycin, metronidazole, and
levofloxacin) were also studied, using selected H. pylori isolates that had previously been identified
to be resistant to these antibiotics. For some of these isolates, exposure to 0.01 or 0.001 mM
menadione increased the diameter of the zones of inhibition in metronidazole and clarithromycin
disc diffusion assays. This suggests that there is potential for use of sub-MIC doses of menadione to
restore susceptibility of drug resistant H. pylori to antibiotics, as well as potential use of higher doses
of menadione as an antimicrobial agent to treat H. pylori infections.
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Abstract

Salmonella enterica is a zoonotic pathogen of global importance causing an estimated 93 million
human infections annually that are commonly acquired via the food chain from farmed animals.
There are over 2500 Salmonella serovars that cause disease ranging from self-limiting gastroenteritis
(e.g.: S. Typhimurium) to systemic typhoidal disease that can lead to asymptomatic carriage in
organs like the gallbladder (e.g.: S. Dublin in cattle, S. Choleraesuis in pigs, S. Typhi in humans). Bile is
an environmental cue found in both the gastrointestinal tract and gallbladder albeit at different
concentrations. Whilst S. Typhimurium and S. Typhi are known to respond differently to bile, little is
known about host-restricted serovars like S. Dublin and S. Choleraesuis. In this project, we used
RNAseq to identify global transcriptional differences between S. Dublin, S. Choleraesuis and S.
Typhimurium in LB broth and bile at intestinal (3%) and gallbladder concentrations (10%). We found
differences in the basal expression levels of genes in the fi, flg and che motility operons in LB broth
with S. Typhimurium expressing them at higher levels than S. Dublin and S. Choleraesuis. This
correlated with the greater swimming motility observed for S. Typhimurium compared to S. Dublin
and S. Choleraesuis in vitro. In the presence of 3% bile, motility genes were downregulated in all
serovars at varying levels and reduced swimming was observed in the presence of 3% bile.
Differences in the expression of SPI-1 (invasion) and SPI-2 (intracellular survival) loci between
serovars have also been observed and are being investigated.
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Abstract

Polymorphonuclear neutrophils (PMN) play an important role in infectious and inflammatory
diseases. They serve as first line of defense against pathogens such as viruses and bacteria. The
project's aim was firstly to develop an in vitro primary cell-based co-culture model using human
airway epithelium (MucilAir™) and heterologous PMNs. Secondly, to investigate the potential of
immunoglobulin purified from human plasma to reduce the level and consequences of pathogen
infection in the conducting airways of the respiratory tract.

Adding PMN to the apical side of the MucilAir™ did not affect tissue integrity as assessed by
transepithelial electrical resistance (TEER). The cilia beating frequency was increased in the presence
of PMNs and neutrophil enzymes (MMP9, MPO, NE) were released into the apical compartment of
the co-culture. Visualization of PMNs collected and stained after 6h of coculture confirmed the
presence of intact cells with segmented nuclei.

The apical side of the MucilAir™-PMN co-culture model was infected with Streptococcus pneumonia
serotype 19F and growth was quantified 18 hours post-infection. Adding PMN alone did not
influence the growth of Sp19F on airway epithelium. However, in the presence of plasma-derived
IgG or IgA (500ug), and PMN a trend towards reduced growth of Sp19F was observed at low
inoculum. No effect on bacterial growth was observed at the same conditions with high Sp19F
inoculum.

In conclusion, we have developed the basis for a novel complex epithelial co-culture model involving
immune components. This model is a promising tool to study respiratory infections and related
treatments.

121


https://orcid.org/0000-0002-0931-2663

Al74

Prolonged Subculturing of Aspergillus fumigatus on Galleria Extract Agar
Results in Altered Virulence and Sensitivity to Antifungal Agents
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Abstract

Aspergillus fumigatus is an environmental saprophyte and opportunistic fungal pathogen of humans.
The aim of the work presented here was to examine the effect of serially subculturing A. fumigatus
on agar generated from Galleria mellonella larvae in order to characterize the alterations in the
phenotypes that might occur. The passaged strains showed alterations in virulence, antifungal
susceptibility, and in protein abundances that may indicate adaptation after 25 passages over 231
days on Galleria extract agar. Passaged strains demonstrated reduced virulence in G. mellonella
larvae and increased tolerance to hemocyte-mediated killing, hydrogen peroxide, itraconazole, and
amphotericin B. A label-free proteomic analysis of control and passaged A. fumigatus strains
revealed a total of 3329 proteins, of which 1902 remained following filtration, and 32 proteins were
statistically significant as well as differentially abundant. Proteins involved in the response to
oxidative stress were altered in abundance in the passaged strain and included (S)-S-oxide reductase
(+2.63-fold), developmental regulator FIbA (+2.27-fold), and histone H2A.Z (-1.82-fold). These
results indicate that the prolonged subculturing of A. fumigatus on Galleria extract agar results in
alterations in the susceptibility to antifungal agents and in the abundance of proteins associated
with the oxidative stress response. The phenomenon may be a result of selection for survival in
adverse conditions and highlight how A. fumigatus may adapt to tolerate the pulmonary immune
response in cases of human infection.
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Abstract

The oncogenic potential of Helicobacter pylori cagA virulence factor is linked to its polymorphic
EPIYA motifs. The study was aimed to determine cagA, cagk gene and EPIYA motifs as well as the
relationship with clinicopathological outcomes. A total of 230 H. pylori DNA extracted from biopsies
were confirmed to be H. pylori infection using 16s rRNA and ureC gene detection. We observed 152
H. pylori-positive patients and determined the cagA, cagE and EPIYA regions using real-time PCR and
PCR-based sequencing. H. pylori-positive patients with cagA and cagE was 90% and 97%,
respectively. CagA and CagE combination was 57%. Among the cagA positive isolates, East-Asian-
type containing EPIYA-D was 88% in CG, 100% in AG and 87.5% in IM. Western-type containing
EPIYA-C was 58% in CG, and 25% in IM but no case of EPIYA-C was detected in AG. The majority of
EPIYA-A and EPIYA-B were obtained 69%-100% of CG, AG and, 87.5% and IM. The results indicated
that patients infected with East-Asian type had significantly higher in AG and IM whereas western
type was more common in gastritis than AG and IM. Among CagA and CagE-combination, the EPIYA-
D motif was correlated with IM (p-value <0.001). The pattern of the EPIYA-D motif had common
variance of 300 bp (44.8%), 400 bp (13.8%) and combination variance (11.5%). H. pylori harboring
cagE, cagA and in combination with EPIYA-D motif was related with clinicopathological outcomes.
The EPIYA-D motif might be a useful marker for the identification of gastritis in Thai patient.
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Abstract

With Pertussis incidence increasing worldwide, it is important we improve our understanding of B.
pertussis virulence, particularly regarding host colonisation, the pre-requisite to infection and
transmission. This will aid vaccine development to limit inter-host transmission and thus incidence.
Virulence is regulated by a two-component sensory kinase system, BvgAS, with three distinct phases:
Bvg-; Bvgi; and Bvg+. The former is considered avirulent, the latter virulent, and the intermediate
Bvgi phase to be important for host colonisation and transmission. Investigating Bvg-regulated genes
allows the identification of unexplored putative virulence factors. We are characterising two co-
localised Bvg+/Bvgi genes with hypothesized importance in virulence/transmission.

Protein homology predictions suggest their potential role as adhesins, unsurprising given the high
redundancy of B. pertussis adhesins and the importance of host colonisation for a respiratory
pathogen. Further, high relative expression within both Bvgi and Bvg+ is characteristic of adhesins,
with the expression of toxins greatly reduced in the intermediate phase. In vitro infection studies
using knockout and complement mutant strains found reduced binding potential to lung epithelial
cells in single and double knockout mutant strains, which were rescued upon complementation.
Cytotoxicity of mutant strains to lung epithelial cells and to human macrophages were unaffected.

Understanding the role of these genes in B. pertussis virulence may facilitate a greater knowledge of

host colonisation and thus also transmission, with potential implications in future vaccine
development.
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Abstract

Microorganisms can survive domestic laundering on textiles, having the potential to cross-
contaminate healthcare and home environments. The effect of repeated exposure to domestic
detergents is not well understood. Sub-lethal exposure to antimicrobials can drive antibiotic cross-
resistance.

Aim: To determine the development of bacterial resistance to domestic non-biological laundry
detergents and subsequent effects on antibiotic susceptibility.

Methods: Stepwise training in broth was used to develop detergent resistance/tolerance

in Klebsiella pneumoniae, Staphylococcus aureus, and Pseudomonas aeruginosa by exposing them
to sub-lethal concentrations of non-biological domestic detergents (powder and liquid). The mutants
created were assessed for cross-resistance to clinically relevant antibiotics using a disc diffusion
method. Whole genome sequencing of mutants demonstrating antibiotic resistance (EUCAST clinical
breakpoints) was then conducted to identify any resistance-inducing genes.

Results: Repeated exposure to laundry detergents increased resistance in the bacteria, from
180ug/ml to 270ug/ml (powder) and 0.000675ul/ml to 0.60ul/ml (liquid) in S. aureus, 0.00675ul/ml
to 2.05ul/ml (liquid) and 18ug/ml to 27ug/ml (powder) in P. aeruginosa, and 0.000675ul/ml to
10.36pl/ml (liquid) in K. pneumoniae. In parallel, increased resistance to antibiotics

was observed in S. aureus to Moxifloxacin 5ug, Fusidic Acid 10ug, Penicillin G 1 unit, Tetracycline
30pg, Rifampicin 5ug, and Oxacillin 5ug.

Conclusion: Sub-lethal concentrations of detergent can induce resistance to domestic laundry
detergents and cross-resistance to antibiotics, particularly in S. aureus. This is of particular concern
in the domestic environment where washing detergent concentrations are not
regulated/maintained or monitored and is reliant on accurate individual user dispensing. This could
have implications for the spread of antibiotic-resistant bacteria.
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Abstract

Respiratory syncytial virus (RSV) infection poses a considerable global health burden, especially in
infants, the elderly, and immunocompromised individuals. Given limited research on RSV and the
recent introduction of a vaccine, it is crucial to deepen our understanding of the pathogen and the
immunity individuals elicit upon infection. RSV initially infects the upper respiratory tract, but there
is limited information of the mucosal concentrations of IgA antibodies directed to RSV specific
proteins long-term. Therefore, we sought to determine the longitudinal mucosal immune responses
in healthy individuals.

Synthetic absorptive matrix (SAM) strips were used to isolate mucosal lining fluid (MLF) of the nasal
cavity from healthy healthcare workers enrolled into the PITCH study across timepoints that covered
RSV seasons during 2021-2023, with IgA antibody titres to RSV antigens determined through a
multiplexed Luminex serology assay.

We were able to detect IgA antibody titres to RSV pre-fusion, post-fusion, and G-protein from both
RSV A and B strains in the SAM strips. Fluctuations in IgA levels were noted from 2021 to 2023, with
increases aligning with the onset of RSV seasons. Further ongoing work is being performed to
understand IgA, 1gM, and IgG (and subclasses) in MLF and associated serum.

These findings will significantly enhance our understanding of the immune response to RSV
infection, a crucial consideration with the planned vaccine distribution in the UK. Furthermore, the
SAM strips' ability to isolate mucosal antibodies enables their integration with other sample
collection methods, providing a comprehensive insight into RSV infections and reinfections.
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Abstract

Community-acquired pneumonia (CAP) represents a significant public health challenge and is a
leading cause of mortality among children worldwide. This condition, often caused by bacterial
infections, places a substantial burden on healthcare systems, especially in resource-limited settings.
The predominant causative agent of CAP has traditionally been Streptococcus pneumoniae.
However, recent trends indicate a shift in the microbial landscape, with an increase in cases
attributed to other bacteria, notably Staphylococcus aureus. This shift is partly attributed to
widespread pneumococcal vaccination, which, while reducing the incidence of Streptococcus
pneumoniae infections, may be altering the ecological balance, allowing other pathogens to emerge.

Our research involves analysing a unique collection of bacterial cultures derived from Malawian
children diagnosed with CAP, sampled before the administration of antibiotics. Preliminary analysis
revealed a significant presence of presumptive Staphylococcus species. This finding is critical, given
that Staphylococcus is notorious for its resistance to multiple antibiotics.

Our subsequent investigations focused on the antibiotic susceptibility of these isolates. We found
that a substantial majority (88%) exhibited resistance to erythromycin, an antibiotic frequently used
in Malawi, often due to its availability. This resistance is concerning, considering that amoxicillin, the
recommended first-line treatment for paediatric pneumonia, is not always readily available in many
low-income countries.

We are currently examining the genetic basis of this resistance and assessing how these bacteria

evade the effects of commonly used antibiotics. Furthermore, our future studies are set to evaluate
the potential of novel antimicrobial compounds as adjunct therapies with erythromycin.
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Abstract

Introduction: Antimicrobial resistance (AMR) poses an escalating threat to public health, due to the
rapid global dissemination of multidrug-resistant phenotypes. Clinical microbiology laboratories in
low- and middle-income countries (LMICs) rely on antimicrobial susceptibility testing (AST) to
personalize treatment and PCR to track high-risk clones. Decreases in the cost of whole-genome
sequencing (WGS) make it an increasingly attractive alternative for strain characterization in LMICs,
where there is a crucial need to track high-risk clones that contribute to a high burden of infectious
diseases.

Methods: We evaluated the effectiveness of available databases — ResFinder, RGI/CARD, and
AMRFinder — for predicting AMR marker genes in 132 diverse uropathogens recovered from
catheter-associated urinary tract infections in an Egyptian hospital, comparing WGS-based and
phenotypic AST data.

Results: Comparison of AST with WGS data yielded a concordance of 87%, 80% and 79% for
ResFinder, CARD and AMRFinder, respectively. Discordant results were mainly due to phenotypically
susceptible isolates harbouring genetic AMR determinants. In silico AMR prediction was more
promising for antibiotics like quinolones, and Enterobacterales rather than Pseudomonas spp., which
have poor concordance. Notably, the databases demonstrated a higher incidence of major errors
than very major errors.

Conclusion: The study represents a first report from Egypt emphasizing the need to understand
discordant cases and use curated bioinformatics databases, and the necessity for improved marker-
gene annotations tailored to specific antibiotics rather than antibiotic classes. Within the realm of
clinical microbiology, improved curation of insilico AMR predictions will ensure greater reliability
between computational and phenotypic profiles of AMR.
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Abstract

Copper (Cu) and zinc (Zn) are mobilised by the host to intoxicate invading pathogenic bacteria.
Defined resistance mechanisms are used by some streptococci and other bacteria to subvert
intoxication by transition metals, which typically comprise efflux pumps that expel metal ions from
the bacterial cell. We previously defined systems encoded by copA and czcD in Group B
streptococcus, which support resistance to Cu and Zn and alter host-pathogen interactions. Using
transcriptomics and transposon directed insertion site sequencing we have identified a suite of
genes with novel contributions to metal ion resistance in Group B streptococcus, including those
encoding cell signalling, metabolic and putative cell wall synthesis processes. Mutational analysis
and growth assays reveal a remarkable interplay between metabolic processes and metal resistance
phenotypes during Cu (1) or Zn intoxication (2). We also reveal cross-talk between Cu and Zn
resistance systems, effected by the Cu-sensing CopY repressor (4), required for survival during Zn
intoxication. These insights broaden the horizon for research into mechanisms of metal ion
resistance in streptococci and beyond.

References
1. Goh KGK, MJ Sullivan, GC. Ulett. J Bacteriol 204(5):e0006822 (2022)

2. MJ. Sullivan, KGK. Goh, GC. Ulett. PLoS Pathogens 18(7) e1010607 (2022)
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Abstract

With the increasing burden of antimicrobial resistance, the need to uncover novel antibiotic agents
becomes increasingly critical. This urgency of this need is enhanced by the void within antibiotic
discovery, with the identification of de novo antibiotics declining with time. One strategy that holds
promise is the potential for drug repurposing, whereby compounds originally intended for non-
antimicrobial use can be repurposed for such gain. This option removes the need for de novo drug
discovery, beneficial due to the multiple challenges surrounding this. In the present work, we have
identified a set of metal complexes with in vitro bactericidal and bacteriostatic activity, repurposed
from their originally intended use as novel chemotherapeutic agents. Multiple complexes
demonstrate activity against the three Mycobacterium abscessus subspecies, Mycobacterium bovis
BCG and/or ESKAPE pathogens, revealing several hit compounds. Our lead candidates demonstrate
broad-spectrum inhibition of multiple antibiotic resistant pathogens, including acid-fast, Gram
positive and Gram negative species. Such compounds therefore demonstrate significant promise for
further development.
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Abstract
Background

The biodiversity of the human gut microbiota has been shown to be linked to homeostasis and
physiological regulation of distant tissues. Bacteroides is an abundant genus in the intestinal
microbiota and contains members that use type VI secretion systems (T6SS) to actively kill
competitors. These systems are divergent from their proteobacterial homologues and have unique
structural subunits. We exploit such differences to study fundamental aspects of T6SS structure and
function.

Methods

We performed a genetic screen of protein—protein interactions between structural genes of the
T6SS from Bacteroides fragilis and performed biochemical and structural characterization with size
exclusion chromatography, crystallography, and cryo-EM of some of the proteins that showed
interactions. We then applied structural and mathematical modelling to understand the assembly
pathway of one of these subcomplexes.

Results
We discovered that one major and four minor subunits of the Hcp1-like superfamily interact with
each other. These proteins have very low sequence similarity but have similar structures. Our

biochemical and structural studies suggest that interactions between these proteins occur
hierarchically. We also provide evidence for their role in secretion.

Conclusion

Our results are consistent with an assembly model of the minor Hcp subunits in which protomers
interact in a cooperative and concerted manner to mediate secretion.
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Abstract
Background

Cronobacter sakazakii is a food-borne pathogen and infections will be notifiable for those under 1
year as of January 2024 (FDA, 2023). Currently, inhibition methods rely on manufacture and
reconstitution guidelines. Fatty acids (FA) are a possible method of control, with reports showing FA
can be bactericidal and regulate virulence mechanisms related to motility and biofilm

formation. This research explores the efficacy of three long chain fatty acids: a-

linolenic, oleic and linoleic acid as potential antimicrobials to combat C. sakazakii.

Methods

Biofilm formation was assessed using the specific biofilm formation inhibition assay (Naves et al.,
2008). C. sakazakii was exposed to each FA at 500, 250 and 125uM, for 24, 48 and 72 hours at
37°C. Resulting biofilm formation was compared to untreated controls and % biofilm inhibition
determined. Motility was analysed using the soft agar assay

with chromogenic Cronobacter agar. Morphology was determined using

Scanning Electron Microscopy (SEM).

Results

250uM a-linolenic acid reduced biofilm formation by 90% in complex media and 38% in defined
media after 24 hours. Oleic and linoleic acid also reduced biofilm formation at

250uM. Regarding motility, C. sakazakii with FA showed reduced motility when compared to the
untreated control. SEM images showed no morphological changes following 12-hour exposure to
each FA.

Conclusion
Long chain unsaturated FA including a-linolenic acid reduced biofilm formation and

motility of C. sakazakii but did not impact morphology. This data may inform novel inhibition
approaches.
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Abstract

Although we have multiple methods to catalogue which microorganisms exist in different
ecosystems, little is known about how the individual species interact with one another, or their
ecological role (their "profession" or "niche") in an ecosystem. Defining the niche is crucial, because
the microbiota are a risk factor in many chronic infection scenarios (e.g., cystic fibrosis (CF) airway
infections, colonization of indwelling catheters, chronic wound infections, and so on). With the ever-
expanding threat of antimicrobial resistance, this information on "which each organism does" in the
ecosystem is more important than ever, especially given the realization that not all members of the
microbial community promote disease; some appear to prevent it. Here | introduce a computational
model based on the generalized Lotka-Volterra equation and implementation of a Bayesian
Inference adaptive Markov Chain Monte Carlo framework. Using time-series data obtained from the
CF registry, | identified distinct ecological signhatures associated with different therapeutic
interventions. My machine learning approach also identified interactions that are fluid within- and
between time-windows. More recently, and using a metagenomic based time-series, my approach
has confirmed that different CF medications have a distinct ecological influence on the microbial
interactome, and that this influence varies between hosts. My approach provides a systematic
method for defining and quantifying the interactions between microbial species. My findings are
leading to an entirely new way of thinking about the impact of antibiotics on multi-species microbial
communities, and offer the potential to contribute towards personalizing therapeutic interventions.
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Abstract

IAV is a critically important pathogen in terms of human health, food security and animal welfare.
Despite coordinated international surveillance and control strategies, IAV regularly causes globally
significant outbreaks of disease. Genome editing has the potential to generate livestock that are
resistant to IAV. However, high confidence host targets that may confer resistance must be
identified. Here, we performed two genome-scale CRISPR/Cas9 knockout screens in chicken lung
epithelial cells (CLEC 213) with either the IAV PR8 reference strain or an avian HIN2 strain with a 3:5
re-assortant. Cells were sorted based on level of influenza infection and the guides enriched in each
population were assessed using MaGECK analysis. Several guides enriched in the bottom 5% of
infected cells in both screens were found to target genes involved in sialic acid biosynthesis and N-
linked glycosylation. These include SLC35A1, SLC35A2, MOGS and MGAT1 in addition to the avian
specific host dependency factor, ANP32A. This indicated that our CRISPR screens were successful
and capable of identifying host specific dependency factors. Multiple novel hits were identified using
both screens, for which the validation and characterisation is ongoing.
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Abstract

Streptococcus gallolyticus subsp. gallolyticus (Sgg) is an opportunistic Gram-positive pathogen that
has been shown to colonise colorectal cancer tissues and, following colonisation, translocates
through the intestinal barrier into the bloodstream causing a variety of bloodstream infections.

Sgg were previously believed to be non-motile, however, we show for the first time that Sgg exhibit
twitching motility and that inhibiting motility abrogates colon cancer cell invasion.

This novel motility phenotype is negatively regulated in Sgg in response to growth in different
nucleotides, of which cAMP is the focus of this work. Increasing concentration of cAMP inhibit Sgg
motility. We hypothesise that Sgg motility is conferred by a Type IV pilus, and electron microscopy
shows the presence of long, thin filaments on the surface of Sgg. Additionally, video microscopy of
Sgg shows the bacterial cells exhibiting twitching motility. Sgg cells move at a higher velocity and
travel longer distances in the absence of cAMP.

Interestingly, colon cancer cells are known to have low levels of cAMP and cAMP is degraded by
phosphodiesterases (PDEs) in colon cells. We therefore used PDE inhibitors to assess the effect of
increased cellular levels of cAMP on Sgg ability to invade colorectal cancer cells. A variety of PDE
inhibitors were tested and shown to inhibit Sgg invasion of cancer cells.

Based on the results from this study, we hypothesise that Sgg exploits the metabolic landscape of
CRC tumours by inducing motility in response to a low cAMP environment. This allows Sgg to
maximise nutrient acquisition, enhance colonisation and ultimately translocate through cancer cells
to facilitate systemic dissemination.
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Abstract

Urinary tract infections (UTI) are a common bacterial infection with symptoms that include urinary
frequency, urgency to void, dysuria and abdominal pain. The recommended antibiotics to treat
uncomplicated UTI are trimethoprim or nitrofurantoin. The incidence of trimethoprim resistance
exceeds 30% in urine positive cultures. However, trimethoprim is still widely used, including
prophylactic treatment of recurrent UTI.

The mode of action for trimethoprim is to competitively inhibit the di-hydrofolate reductase FolA
required for co-factor synthesis necessary to produce thymine and purines. Trimethoprim resistance
is driven by horizontal transfer of the gene dfrA that encodes a trimethoprim-insensitive di-
hydrofolate reductase. There are up to 48 recognised allelic variants of dfrA exhibiting between 35-
96% protein similarity.

Bacterial genome analysis of 283 uro-associated Escherichia coli isolates has identified 14 common
dfrA alleles, Growth analysis identified an allelic bias with respect to a slow-growth phenotype, when
strains were exposed to sub-MIC concentrations of Trimethoprim. Genetic replacement of the dfrA
gene in specific isolates, was used to determine whether the identified phenotype was dfrA specific
or related to the isolates genotypic background. The data to be presented argues that fitness
correlates to dfrA allele carriage and could potentially be exploited to benefit the use of
trimethoprim if other antibiotics are impeded by antimicrobial resistance.

This project was supported, in part, by a Harry Smith Vacation Studentship to N. Ramchandani
Ramchandani
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Abstract

This project monitored sanitary ware in two Irish hospitals for AMR pathogens every fortnight for
three months. Shower wastewater samples and shower, sink and toilet swabs from four rooms per
hospital were screened for cefotaxime and imipenem resistant Escherichia coli and Klebsiella spp.,
vancomycin resistant Enterococcus spp. (VRE) and methicillin resistant Staphylococcus

aureus (MRSA) using culture-based methods. AMR pathogens were isolated from all sites and all
rooms across all timepoints. Cefotaxime® E. coli (n = 129), imipenem® E. coli (n = 110), cefotaxime®
Klebsiella spp. (n = 105), imipenem® Klebsiella spp. (n = 66), VRE (n = 22) and MRSA (n = 59) were
isolated in total from shower wastewater. Shower drain swabs contained 114 cefotaxime® E. coli, 49
imipenem® E. coli, 98 cefotaxime® Klebsiella spp., 65 imipenem® Klebsiella spp., 40 VRE and 81 MRSA.
Sink swabs had 114 cefotaxime® E. coli, 78 imipenem® E. coli, 98 cefotaxime® Klebsiella spp., 73
imipenem® Klebsiella spp., 20 VRE and 38 MRSA. Toilet swabs had 71 cefotaximer® E. coli, 54
imipenem® E. coli, 53 cefotaxime® Klebsiella spp., 30 imipenem® Klebsiella spp., 9 VRE and 28 MRSA.
Cefotaxime® E. coli was most abundant across all sample types whereas VRE was least detected. The
shower aspirate samples yielded the most isolates while the toilets yielded the least. This study
demonstrates hospital sanitary ware as an AMR pathogen reservoir. Hospital A had a 100% positivity
rate for all sites except the toilet which was 83%. Hospital B had a 100% positivity rate for all sites.
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Abstract

Understanding the evolution of antimicrobial resistance (AMR) is integral to limiting AMR
development and spread. The environment significantly impacts the adaptive landscape and
influences AMR evolution through diverse selection pressures and fitness costs. Here, we use host-
mimicking media and ex vivo biofilm models to better mimic and understand different infection sites
in the host.

Antimicrobial resistant mutants of Pseudomonas aeruginosa were selected for in the presence of
meropenem and silver sulfadiazine using an evolutionary ramp approach in synthetic wound fluid
(SWF) and cation-adjusted Mueller Hinton broth (caMHB). Fitness costs and population density in
the absence of antimicrobials of each the mutants were assessed comparatively in addition to
replicate antimicrobial susceptibility tests. Antimicrobial susceptibility was assessed using the broth
microdilution method in the respective media.

Minimum inhibitory concentration (MIC) and minimum bactericidal concentration (MBC) of
meropenem and silver sulfadiazine (SS) were higher in SWF. Subsequently, P. aeruginosa was able to
adapt to higher concentrations of meropenem and SS in SWF. Although, MIC, MBC and maximum
selection pressure were more subtle in SS than meropenem. In both media the MIC and MBC
increased as evolution continued but this was accompanied by a greater fitness cost, more so in
caMHB than SWF.

We found that media can affect the antimicrobial susceptibility and evolution of P. aeruginosa. In
the future, evolutionary trajectories will be evaluated through whole-genome sequencing and
complementary experiments will be performed using ex vivo biofilm models to better mimic the host
environment.
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Abstract

Urinary tract infections (UTIs) are the second most common reason for prescribing antimicrobials in
the UK, with Escherichia coli the most common cause (75% of cases) and associated with recurrence
of infection (40%). Trimethoprim, nitrofurantoin and fosfomycin are recommended antibiotics for
the treatment of uncomplicated UTls, however, resistance to trimethoprim is high (33.4%). With
little antimicrobial development, new strategies are required to maintain efficacy in available
antibiotics. One such strategy is to understand how resistance to one antibiotic can affect the
activity and probability of resistance development to a second antibiotic. Effect on antimicrobial
activity can be assessed through collateral susceptibility (CS), where resistance to one antibiotic
increase or decreases susceptibility to a second antibiotic. While the probability of resistance
development can be assessed by the mutant selection window (MSW), an antibiotic concentration
range where AMR mutations can be selected for. In this study, we aimed to determine the effect of
the prior selection of trimethoprim resistance in three clinical strains of uropathogenic E. coli on CS
and MSWs to nitrofurantoin and fosfomycin. While we found no effect in the trimethoprim-resistant
mutants on CS or MSW to fosfomycin, we observed collateral resistance to nitrofurantoin.
Importantly, there was a reduction in the MSW, reducing the probability of selection of higher levels
of nitrofurantoin resistance. This suggests that using nitrofurantoin after trimethoprim may reduce
the probability of developing nitrofurantoin resistance compared to using nitrofurantoin first,
potentially providing an evidence base to use evolutionary principles when designing antimicrobial
regimens to improve treatment success.
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Abstract

The emergence of polymyxin-resistant bacteria is a concern in healthcare settings, as it limits
treatment options for serious infections, especially for carbapenem-resistant Klebsiella

pneumoniae (CRKP). Ten Klebsiella spp resistant to polymyxin B were recovered from blood samples
at 10 hospitals in Sao Paulo State, Brazil. MALDI-TOF MS and Klebsiella MALDITypeR were used for
bacterial identification. Antimicrobial susceptibility was determined by disk diffusion and minimal
inhibitory concentrations (MICs) by broth microdilution according to the CLSI recommendations
and/or ANVISA n2 01/2013. PCR was performed to detect blaess. and carbapenemase genes, tet,
pmrA, pmrB, phoP, phoQ, and mgrB. All isolates were identified as K. pneumoniae; twenty-five
antimicrobials were tested and eight isolates were considered as MDR while the other two were
classified as XDR. Ceftazidime-avibactam resistance was detected in one isolate. Polymyxin B MICs
ranged from 12-64ug/mL while imipenem and meropenem MICs ranged from 12->32ug/mL, and
from 0,75-232ug/mL; three isolates were intermediate to tigecycline. All ESBL-producing isolates
according to DDST presented blacrx-m-groups 1 and 2; blakec Was detected in all isolates; tet(A) and tet(B)
were detected in two isolates. Mutations in PmrA, PmrB, PhoQ, and MgrB were also detected. The
deletion of MgrB was presented in two isolates. No alterations were detected in PhoP. Multiple
polymyxin resistance genetic defects or pathways were detected among the isolates, reinforcing the
need for ongoing antimicrobial resistance surveillance. These data demonstrate that the spread of
antimicrobial resistance genes encoding resistance to different antimicrobial classes, including
carbapenems, polymyxin B, and tigecycline, reduces therapeutic options.
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Abstract

Group B Streptococcus (GBS) is an important multi-host pathogen associated with neonatal sepsis
and meningitis in humans, mastitis in cows, and meningoencephalitis in fish. GBS sequence type (ST)
23 is commonly found in humans, both as a colonizer of the genitourinary tract and as cause of
disease, and has been isolated from warm- and cold-blooded animals. The ability of this lineage to
colonize and establish a diverse array of infections indicates that it is capable of rapidly altering its
expression profile to adapt to diverse niches.

Our analyses indicated that ST23 GBS are uniquely associated with a phasevarion, a dynamic type |
restriction modification system predicted to regulate bacterial gene expression by modulating DNA
methylation. We went on to characterise this system and were able to show that the phasevarion
undergoes recombination, giving rise to distinct variants that methylate unique DNA sequences.
Interestingly, these discrete populations, each expressing a unique variant, can co-exist within a
single culture. We hypothesised that this heterogeneity in methylation would give rise to distinct
gene expression profiles, each of which confers an advantage in a different niche.

To decipher the impact of these methylation patterns on bacterial phenotype, we generated
"locked-mutants" by genetically fixing the phasevarion to express a single variant. Phenotypic
characterization of these mutants has identified variants associated with enhanced fitness in
different niches, providing a clear rationale for the molecular mechanism underlying the ability of
ST23 GBS to cause a diverse array of disease manifestations within human and animal hosts.
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Abstract

The increase in the emergence of multidrug resistance strains of pathogenic bacteria worldwide has
necessitated the search for novel antimicrobial agents, especially from natural systems like

plants. This study aimed at evaluating the antibacterial potential of Acacia nilotica and Jatropha
curcas against multidrug resistant strains of Pseudomonas aeruginosa and Staphylococcus aureus. A.
nilotica and J. curcas leaves were extracted using chloroform and phytochemical contents of the
plant extracts were determined. One hundred and fifty clinical and environmental samples each,
were collected for the isolation of P. aeruginosa and S aureus. The antibiogram profile of the isolated
strains was ascertained using the standard disc diffusion bioassay. Antibacterial potential of the
plants extracts on the most resistant strains of the two bacterial isolates was assessed in-vitro. The
identities of the multi-drug resistance isolates were confirmed by PCR and sequencing of their
16SrDNA. Antibiotic resistance genes (AcraA, blaOxa, blaVIM, blaTEM, CTXM and blaSHV) were
detected in P aeruginosa isolates using multiplex PCR. Tannins, saponin, alkaloids, flavonoids,
phenols, terpenoids, quinones, phytosterols were present in the plants extracts. In-vitro bioassay of
the plant extracts against the multidrug resistant bacterial isolates revealed that J. curcas extracts
(1000pg/ml) had the highest zones of inhibition at 20mm compared to two standard antibiotics
used, Levofloxacin and gentamycin at 17mm and 14mm respectively. Combination of the plants
extracts exhibited even more activity against the resistant strains of both bacteria with maximum
inhibition zone of 31mm. The tested leaves extracts can be potential source of antibacterial drug
against multidrug resistant bacteria.
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Abstract

Extra-intestinal spread of C. jejuni in broiler chickens and dissemination to edible tissues represents
a significant public health threat. There is good in vivo evidence in broiler chickens that C. jejuni-
induced inflammation may be responsible for compromising epithelial cell barrier integrity and may
be a pre-requisite for extra-intestinal spread. Understanding the specific inflammatory stimuli that
link C. jejuni, the gut epithelium and inflammation is integral in designing intervention methods for
Campylobacter control. Using cell culture, 8E11 avian intestinal epithelial cells were treated with
various pattern recognition receptor (PRR) agonists or cytokines to induce defined local immune
responses prior to treatment with C. jejuni for 4 hours. Epithelial cells were lysed for bacterial
enumeration (gentamicin protection assay [GPA]) or quantitative RT-qPCR to determine expression
of avian cytokines. Pre-treatment with the intracellular agonists Poly I:C (TLR3) or MDP (NOD-2)
significantly enhanced invasion of a “low invasion” C. jejuni strain (LE17) compared with “high
invasion” LE55 and M1 control. Additionally, Poly I:C treatment led to significantly increased levels of
CXCLi2 (IL-8) only in avian cells treated with C. jejuni, an effect that was not replicated in
independent treatments. This interaction was later found to be partially mediated through the
NLRP3 inflammasome. Together, these results suggest that the type of gut inflammation
experienced by broiler birds is integral to the ability of C. jejuni to invade gut cells and recruit blood
derived phagocytes. Anti-inflammatory strategies must therefore focus on the type of inflammation
generated in order to gain specific control of Campylobacter.
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Abstract

Antimicrobial resistance (AMR) prediction from whole genome sequencing (WGS) is growing in
interest to be used as a rapid diagnostic to select the correct antibiotic to successfully treat an
infection. Phenotype-genotype discordance, wherein the predicted presence or absence of an AMR
gene does not match the realised phenotypic resistance, compromises this strategy. It is therefore
important to identify potential phenotypic-genotypic discordance to improve and maximise the
utility of AMR prediction.

Here, we used a random mutagenesis/error prone PCR approach to induce single nucleotide
polymorphisms (SNPs) in the carbapenemase blaxec.; to confer resistance to ceftazidime-avibactam
(CZA). SNPs were identified using plasmid sequencing of the CZA resistant library, and a novel, low-
frequency SNP, Thr242Pro, was discovered. blakpc.2 with this SNP was transformed into clinical
Escherichia coli isolates, which were then phenotypically characterised through antibiotic disc
diffusion, fitness, and nitrocefin assays.

We found that the mutation not only conferred resistance to CZA, while remaining resistant to
cephalosporins, but also ‘silenced’ resistance to imipenem and meropenem, rendering it clinically
susceptible. Furthermore, isolates with the mutated KPC-2 could no longer hydrolyse nitrocefin,
despite maintaining cephalosporinase capabilities.

In this study with have identified a novel SNP in blaxec., which alters the resistance profile.
Additionally, we have highlighted the importance of identifying and characterising instances of
phenotype-genotype discordance which may complicate the effectiveness of resistance prediction
using WGS.
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Abstract

Introduction: Since the beginning of the COVID-19 pandemic, numerous variants of concern (VOC)
have emerged including Alpha (B.1.1.7) and Omicron (B.1.1.529). Mutations in the spike protein
make these VOCs more transmissible and affect neutralisation elicited by vaccination, and therefore
tracking variants is essential to monitor SARS-CoV-2 outbreaks within the population. Here, we detail
a multiplex SARS-CoV-2 serology assay for measuring SARS-CoV-2 variant-specific antibody
responses and utilise these to track VOC spread within healthcare workers.

Methods: Serum samples were taken from ~1,500 healthcare workers enrolled into the SIREN study,
all with PCR-confirmed SARS-CoV-2-infections between October 2020 to February 2021. Multiplex
SARS-CoV-2 serology immunoassays were used to measure variant-specific spike and RBD antibody
binding responses, with ROC analysis to determine assay sensitivity, specificity, and optimum assay
cut-offs.

Results: The spike antigen demonstrates a high sensitivity at 97.14% in discriminating between
Wuhan and Alpha-infected individuals, with a 90.80% specificity. However, RBD showed poor
sensitivity (77.14%) and specificity (77.01%). Utilising the spike antigen, serum samples from SIREN
participants with a PCR-confirmed infection during the Alpha wave were analysed, with VOC-specific
seroreactivity mirroring temporal changes in national sequencing data.

Discussion: This multiplex SARS-CoV-2 serology assay demonstrates capability at reliably identifying
VOC-specific antibody responses in non-vaccinated individuals with singular SARS-CoV-2 infection.
The impact of Alpha infection and antigenic imprinting on future antibody responses after
vaccination is being explored further. This shows the reliability of multiplex-serology for serotyping,
both for inferring infection type based on antibody binding without sequencing and determining
VOC spread such as through serosurveillance.
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Abstract

Non-typeable Haemophilus influenzae (NTHi) colonises the lungs of people with cystic fibrosis (CF) in
infancy. An understanding of early lung colonisers may become increasingly important as modulator
therapy progresses, which could stop patients progressing to “classic” chronic infection with later
stage pathogens, like Pseudomonas aeruginosa. There is currently little research on NTHi lung
infection in CF, compared with later stage pathogens.

| am using an ex-vivo pig lung model as a high validity model for respiratory infections, combined
with synthetic CF sputum media (SCFM) to mimic the nutritional composition of CF sputum. This is
the first time this model has been used for NTHi. | aim to answer key questions about how NTHi
infection affects CF lung disease progression including:

e  What is the biofilm structure of NTHi on host lung tissue?

e Does the growth of NTHi as a biofilm in the lungs affects susceptibility to standard antibiotic
treatment?

e Does NTHi alter the lung environment to assist other CF pathogens to colonise the lungs?

| have optimised the formulation of SCFM for use with NTHi, determining that supplementation with
additional molecules found in CF lung mucus is required for biofilm growth in vitro. This was
assessed through growth curves and static biofilm assays. Using this supplemented SCFM, NTHi
biofilm forming ability, biofilm structure and antibiotic susceptibility can be assessed in the lung
model. | will use this optimised model to better understand the physiology and ecology of early-
stage pathogen infection in CF, and elucidate the role of NTHi in CF disease progression.
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Abstract

On site domestic laundry machines (DLM) in healthcare settings have been previously identified as a
source of infection. However, little is known about the potential role of DLM in transferring
potentially pathogenic bacteria and antibiotic resistance genes. Increased knowledge of the
microbiome and the resistome of DLM is of particular importance due to healthcare workers
regularly using their DLM to clean and disinfect their uniforms within the home environment. The
aim of this study is to explore the microbiome and resistome of DLM in order to begin to understand
their potential role in the transmission of pathogens and antibiotic resistance.

Shotgun metagenomic analyses was performed on eight DLM (detergent pipe and rubber rim). In
addition, the presence of potentially pathogenic bacteria and specific antibiotic resistance genes was
detected by qPCR on an extended set of samples.

Preliminary metagenomic analyses of the bacteria composition showed that three main bacteria
classes were present in the samples: Actinomycetes, Gamma-proteobacteria and Alpha-
proteobacteria. They contribute to more than 80% of the reads for more than 75% of the samples.
Potentially pathogenic genera were present such as Mycobacterium and Pseudomonas. The
presence of antibiotic resistance genes was detected in all the samples including efflux pump (adeF),
target modification (Van) and antibiotic inactivation genes (ANT 3”IIC).

The metagenomic analysis confirmed the presence of antibiotic resistance gene containing bacteria
in DLMs. The potential presence of those bacteria on domestically laundered healthcare textiles
could be a transmission route in the clinical and domestic environment and requires further
investigation.
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Abstract

Streptococcus pneumoniae is a major pathogen that causes severe human infections and sepsis. A
crucial role is played by the tissue resident macrophages which provide innate cellular immunity.
Studies in mice showed that invasive disease occurs after rare macrophage failure leading to a
within-macrophage replication. We focused on the mechanisms by which pneumococci survive
professional phagocytes.

To describe intracellular survival, we performed invasion/adhesion and killing assays and time-lapse
confocal-microscopy of unencapsulated FITC-tagged pneumococci and RAW 264.7 macrophages.
Moreover, to characterize the function of human tissue macrophages, ex vivo human spleen
perfusions were performed.

In vitro pneumococcal phagocytosis showed that almost all pneumococci were taken-up by
macrophages with a killing rate of 85/90%. Moreover, time-lapse confocal microscopy image
analysis indicated that over 80% of macrophages took-up multiple pneumococci with average of 13
bacteria per macrophage and cell-lysis of 20%.

The ex vivo human spleen perfusions showed that the organ removes pneumococci from the
perfusion liquid, with 90% of bacteria disappearing in the first hour. Immunohistochemistry indicates
that pneumococcal killing may-be complemented by macrophages apoptosis. Analysis showed that
the organ is composed by 19% of CD163+ macrophages, that 1/400 macrophage did phagocytize a
pneumococcus and that 0.5% of CD163+ macrophages is apoptotic; meaning that each macrophage
that phagocytized a bacterium dies.

The data indicate that bacteria appear to survive in some phagocytes and bacterial killing appears to

induce cell-death. We are re-focusing our questions in asking what happens in the very rare cells
where efficient killing is blocked leaving alive bacteria within phagocytes.
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Abstract

Biofilm formation on the surfaces of medical devices is a leading cause of hospital-acquired
infections among premature neonates. Up to 56% percent of neonatal deaths can be related to
these infections and surviving babies are often affected by life-long disabilities. Feeding tubes are
among the most widely used medical devices in neonatal intensive care. Up 89% percent of feeding
tubes removed from infants are colonised by bacteria, in some cases as early as one day after
insertion of the device. Feeds provided through contaminated tubes can lead to gastrointestinal or
systemic infections, which can ultimately evolve into fatal outcomes. Here we describe the
development of neonatal feeding tubes coated with a biocompatible, non-biocidal anti-biofilm
polymer. Commercially available polyurethane nasogastric paediatric feeding tube segments were
dip coated into polymer solutions. The coating characteristics were assessed using optical
profilometry. Biofilm formation of clinically relevant bacterial species on the samples was
investigated with scanning confocal microscopy. The performance of the coated tubes was also
assessed under milk conditioning. The polymers were successfully demonstrated to form uniform
coatings of approximately 20 um thickness on the substrate, exhibiting good mechanical durability.
Tubes coated with poly(isobornyl acrylate-co-diethylene glycol methacrylate) 60:40 demonstrated
the best overall bacterial biofilm resistance in vitro, with an average reduction of 89% compared
with uncoated tubes for Staphylococcus aureus, Escherichia coli and Pseudomonas aeruginosa. Our
findings demonstrate the potential for the development of a new coated device that could prevent
biofilm-related infections among high-risk premature infants.
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Abstract

Tissue resident macrophages are a heterogeneous population that provides innate cellular immunity
removing pathogens from the bloodstream. Streptococcus pneumoniae is one of the major causes of
community acquired pneumonia, which can lead to sepsis. A major unanswered question is how
pneumococci sustain bacteraemia that develops into sepsis. S. pneumoniae is exposed to phagocyte-
mediated clearance mechanisms in the spleen but the exact role of spleen macrophages is still
unknown.

To better investigate the pneumococcus-tissue macrophages interaction, we infected ex-vivo
perfused human spleens with a mix of different pneumococcal strains. Biopsies taken at different
time-points were analyzed through immunohistochemistry, aiming to correlate the bacterial
clearance with macrophage activation. The activated-lysosome marker used during the microscopy
was Lampl.

The analysis of the immunohistochemistry images showed that CD169+ macrophages harbour 10x
more bacteria than CD163+ and that the number of bacteria within CD169+ cells decreased over
time. Moreover, almost all the Lamp1 cellular marker was detected within macrophages. Lamp1
showed an increase over the first 30 minutes of infection and then decreased over time. A similar
trend was followed by the total bacteria count. Furthermore, we stained the high-virulent T4 and
the low-virulent 19F serotypes separately, in order to evaluate whether they exhibited different
behaviors. No significant differences were observed.

In conclusion, the ex vivo perfusion of human spleens is allowing us to functionally characterize
human tissue macrophages. The data obtained so far indicate that also in humans the replication in
permissive CD169+ macrophages could be critical for the start of invasive infections.
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Abstract

Advancements in cystic fibrosis (CF) treatment have drastically extended the lifespans of people with
CF; however, periodic pulmonary exacerbations in part caused by chronic bacterial infection are still
the leading cause of morbidity and mortality. Additionally, treatment requires prolonged antibiotic
use which potentiates antimicrobial resistance, a global healthcare concern. Recent studies have
revealed the complexity of the CF lung microbiome, where microbial composition/interaction affect
disease progression. Previous work indicates that culturing sputum on commercial agars recovers
~99.3% of the relative abundance of this community. Artificial sputum medias (ASM) mimic the
nutritional composition of the CF lung environment; to-date, these have predominantly been used
to culture the principal pathogen Pseudomonas aeruginosa. This prompts the investigation into
whether ASM can culture the lung microbiome more effectively than commercial agars.

This study focusses on two common ASMs (ASM, ASMDM) and mucin varieties (Type I, 1) to
determine their ability to culture the lung microbiome compared to commercially available solid
agars. Both frozen and fresh sputum samples were cultured on each commercial agar and ASM
variation. ASM-Type Il consistently cultured less phenotypic diversity than the other agars, whereas
ASMDM-Type Il had similar phenotypes and CFUs to many commercial medias. Ongoing 16S rRNA
gene sequencing analysis is expected to reflect ASM’s ability to cultivate a subset of microbes
compared to commercial agars and that these results are influenced by the type of mucin used. A
better understanding of ASM’s ability to culture the CF lung microbiome will inform further
investigations of this clinically-important community.
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Abstract

Introduction: Cefiderocol, a novel siderophore cephalosporin, has recently become a valuable
addition to our arsenal of antibiotics for addressing severe infections caused by drug-resistant gram-
negative organisms. However, it is currently unavailable in India. In this context, we present our
experiences with Cefiderocol in treating challenging Pseudomonas aeruginosa infections observed in
four patients.

Material and Methods:

Included in this series were patients with infections attributed to drug-resistant (DTR) Pseudomonas
aeruginosa, unresponsive to conventional antibiotic therapy. The treatment cohort consisted of
individuals administered Cefiderocol between January and July 2023. DTR was characterized by
nonsusceptibility to all antipseudomonal antibiotics.".

Results:

Our case series comprised four patients, with a demographic distribution of 2 (50%) males, 3 (50%)
individuals aged over 75 years, and all 4 (100%) being immunocompromised. In each case,
Pseudomonas aeruginosa infection was identified, and all proved to be extensively drug-resistant.
The isolates exhibited resistance to Ceftazidime-Avibactam, Carbapenems, Amikacin, and
Fosfomycin, while maintaining in vitro susceptibility to colistin. Due to suboptimal clinical responses
to colistin or a ceftazidime-avibactam-aztreonam regimen, Cefiderocol was initiated. The treatment
duration ranged from 14 to 28 days, determined by the severity of the infection and the underlying
etiology. Encouragingly, all four patients exhibited recovery from their illnesses.

Conclusion:

Cefiderocol, with established efficacy against drug-resistant gram-negative organisms, presents itself
as a promising alternative for treatment in situations where our antibiotic choices are limited.
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Abstract

The Fusobacterium genus, comprising Gram-negative, obligate anaerobic bacteria found in the oral
cavity, gastrointestinal, and female genital tracts, is associated with pathologies such as chronic
periodontitis and inflammatory bowel disease. Fusobacteria, particularly Fusobacterium nucleatum,
have a predominant role in carcinogenesis, facilitated by surface adhesins like FadA, Fap2, and CbpF.
These adhesins bind to receptors on malignant cells, principally E-cadherin, Gal-GalNAc and CECAMs,
respectively, promoting malignant behaviours.

Fusobacterial colonisation has been observed in various cancers, initially in colorectal cancer and
subsequently in head and neck, pancreatic, ovarian, cervical, and breast cancers. Elevated
intratumoral Fusobacteria levels correlate with poorer progression-free and overall survival rates in
ovarian cancers. Moreover, sensitivity to neoadjuvant chemotherapy aligns with intratumoral
Fusobacterial colonisation, suggesting a role in mediating therapeutic responses.

Understanding the intricate relationship between the microbiome and malignant cell behaviour is
crucial. The development of 3D tumour models enables better recapitulation of the tumour
microenvironment and cell-cell interactions. Therefore, a 3D tumour spheroid model using ultra-low
attachment plates was developed to elucidate the Fusobacterial influence on carcinogenesis in a
more physiologically relevant system than traditional monolayer culture. This 3D model revealed
significant expression level changes in cancer cell ligands responsible for engaging with fusobacterial
adhesins.
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Abstract

Intestinal pathogens enteropathogenic Escherichia coli (EPEC) and enterohaemorrhagic E.coli (EHEC)
cause diarrhoeal disease in children. An unpublished screen of 1120 drugs assaying human cell
infection by EPEC revealed FDA-approved nucleoside analogues that abrogated infection. Initial
experiments indicate that the nucleoside analogues have novel antibiotic activity towards
EPEC/EHEC. Though we do not understand the antibiotic mechanism, it is possible that the
nucleoside analogues are incorporated into elongating DNA chains causing damage and growth
arrest. However, EPEC/EHEC overcome the nucleoside analogues through an unknown antimicrobial
resistance mechanism. The nucleoside analogues in question are oral chemotherapies for child
leukaemia. We found that EPEC antimicrobial resistance inactivates the nucleoside analogues, which
no longer activates DNA damage and apoptotic responses in human cancer cells.Thus, the project is
of significance to antimicrobial research and cancer treatment regimes, particularly as bacteria in the
microbiome may also inactivate the nucleoside analogues.
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Abstract

Pseudomonas aeruginosa (PA) biofilm infections are strongly associated with antibiotic resistance
and are difficult to treat, contributing to high morbidity and mortality in people with cystic fibrosis
(CF) and ventilator associated pneumonia (VAP). Because standard antibiotic susceptibility tests do
not replicate the infection environments well, CF and VAP patients often experience chronic PA lung
infections, which reduce quality of life and put pressure on healthcare services.

| have compared the growth and biofilm production of PA laboratory strains PA14 and PAO1 and
novel CF and VAP clinical strains in vitro in a selection of CF and VAP host-mimicking growth media. |
used three versions of synthetic CF sputum media (SCFM) and a novel synthetic airway surface liquid
(SASL) to mimic VAP conditions. Growth profiles assessed using 24-hour growth curves and static 48-
hour biofilm assays. | observed growth and biofilm production for all strains tested in all types of
host-mimicking media used. | also found significant differences in the growth and biofilm production
of PA between different types of medium, including an increase in the growth in our modified

SCFM.

Next, | will investigate the growth and biofilm production of laboratory and clinical PA strains in CF
and VAP host-mimicking biofilm models: our ex vivo pig lung model of the CF lung and in

vitro endotracheal tube model of VAP. This will contribute to SCFM and SASL development, with
which we can advance our understanding of PA biofilm infections and improve diagnosis and
selection of appropriate antimicrobial therapy.
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Abstract

Untreated trichomoniasis and gonorrhoea in pregnancy are associated with a high risk of
miscarriages, premature births and babies with low birth weight. Also, vaginal delivery increases the
risk of gonococcal eye infections in the new-born that may lead to blindness. The study was carried
out to determine the prevalence and possible risk factors for Trichomonas vaginalis and Neisseria
gonorrhoea in pregnant women in Aba metropolis of Abia State, Nigeria.

Urine and vaginal swab samples were obtained from 132 pregnant women aged 15 to 49 years. T.
vaginalis was detected via microscopy while N. gonorrhoea was identified by culture methods and
confirmed using biochemical tests. The susceptibility of gonococcal isolates to anti-gonococcal
antibiotics was tested using the Kirby-Bauer Disc Diffusion Assay.

The prevalence of T. vaginalis and N. gonorrhoea is 9.09% and 5.30% respectively. All gonococcal
isolates were resistant to cefuroxime, cefotaxime, cefixime and ceftriaxone. 43% and 29% of the
gonococcal isolates showed intermediate and resistant phenotypes respectively to ofloxacin.
Treatment with acridine dye did not improve susceptibility to these antibiotics showing that
resistance observed may not be plasmid-mediated. Variables independently associated with T.
vaginalis and N. gonorrhoea infections in this study are the history of miscarriages (Odds Ratio (OR)
=0.32; p =<0.001), stillbirth (OR = 0.67; p = 0.025) and previous gonorrhoea or urinary tract
infection (OR = 1.06; p = 0.031).

This study identifies the importance of monitoring infectious diseases in pregnancy. Early diagnosis
and intervention can reduce the burden of foetal death and congenital complications.
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Abstract

Why do some people get severely ill when infected, whilst others do not? In order to address this
question, and study host factors underlying disease severity, we employed Citrobacter rodentium
(CR), a natural mouse-adapted pathogen that is used to model infectious and ulcerative colitis (UC).
While C57BL/6 (C57) mice display mild symptoms and clear CR, C3H/HeN (C3H) mice succumb to
infection, which correlates with increased luminal neutrophil elastase activity. Neutrophil
recruitment was significantly higher in the colon of infected C3H mice, coinciding with tissue
damage, signs of dehydration and heightened serum G-CSF levels. Examination of bone marrow
(BM) neutrophils revealed that C57 BM neutrophils undergo extensive reprogramming and display
increased levels of activation markers upon CR infection, while no major changes were seen in C3H
BM neutrophils, which just increase in number. Accordingly, the number of blood and colon
neutrophils were ~2 fold higher in C3H mice; however, C3H neutrophils failed to reach the infection
site, instead accumulating in the submucosa where they release their pro-inflammatory contents,
contributing to tissue pathology. Infection with a CR mutant triggering a localised hyper-
inflammatory state led to reduced morbidity and C3H survival, coinciding with increased migration
of neutrophils to the infection site. Importantly, UC patient blood neutrophils also displayed
decreased levels of CD16, a neutrophil activation marker. This study uncovers novel neutrophil
pathologies during colitis in mice and humans, which we hope will open the door to more targeted
therapies that can reduce neutrophil-related tissue damage without impacting on their antimicrobial
capabilities.
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Abstract
INTRODUCTION

Nocardiosis is a disease afflicting the immunocompromised, notorious for mimicking infections like
tuberculosis. Its diagnosis is hence challenging in countries with a high tuberculosis burden,
warranting astute clinical and microbiological practices.

METHODS

We studied four patients who sought care at our tertiary facility between January 2020 and June
2023, displaying symptoms akin to tuberculosis but were subsequently diagnosed with Nocardiosis.

RESULTS

The study included 3 males (75%) and 1 female (25%). 3 had identifiable immunocompromising
attributes, including corticosteroid use(100%), recent chemotherapy(33.3%) and diabetes
mellitus(66.6%). All were HIV seronegative with no transplant history. 3(75%) had pulmonary disease
and 1 (25%) had CNS involvement. Nodulo-cavitatory lung lesions and multiple ring-enhancing brain
lesions were significant radiological findings. Molecular TB tests were negative in all patients.
Subsequent cultures using the Matrix-Assisted-Laser-Desorption-lonization-Time-of-Flight Mass-
Spectrometry (MALDI-TOF MS) isolated N. beijingensis(66.6%) and N. cyriacigeorgica(33.3%) in
pulmonary disease, and N. farcinica in the patient with CNS lesions. Trimethoprim-
Sulphamethoxazole was universally susceptible and other drugs employed were Meropenem and
Amikacin. 1 patient developed cytopenias while on Trimethoprim-Sulphamethoxazole, hence
Linezolid was used as an alternative. Treatment duration varied between 6-12 months and all
patients successfully completed treatment, achieving clinical and radiological resolution on follow

up.
CONCLUSION

Nocardiosis is almost indistinguishable from tuberculosis, entailing underdiagnosis of infection and
co-infection in high tuberculosis-incident countries like India. Ongoing cell-mediated immunity
suppression such as corticosteroid use, should instigate a hunt for nocardiosis. MALDI-TOF MS is a
powerful tool in enabling early diagnosis and therapy initiation in Nocardiosis.
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Abstract

Infections caused by multidrug-resistant gram-negative bacteria present a severe threat to global
public health. The WHO defines drug-resistant Klebsiella pneumoniae as a priority pathogen for
which alternative treatments are needed given the limited treatment options and the rapid
acquisition of novel resistance mechanisms. Longitudinal descriptions of genomic epidemiology of K.
pneumoniae can inform management strategies but data from sub-Saharan Africa are lacking,
despite the severe public health burden caused by K. pneumoniae infections, in particular causing
neonatal sepsis.

We present a longitudinal analysis of all invasive K. pneumoniae isolates from Queen Elizabeth
Central Hospital (QECH) in Blantyre, Malawi, southern Africa, which has undertaken sentinel
surveillance of bacteraemia and meningitis in partnership with the Malawi-Liverpool Wellcome
Programme (MLW) since 1998. We combine clinical data with genome sequence analyses spanning
over two decades, providing an unprecedented longitudinal insight in this understudied
subcontinent. We show that after a dramatic increase in infections from 2016 K.

pneumoniae becomes hyperendemic, driven by an increase in neonatal infections. Genomic data
show repeated waves of clonal expansion of different, often ward-restricted, lineages, suggestive of
hospital associated transmission. We describe temporal trends in resistance and surface antigens, of
relevance for vaccine development.

Our data highlight a clear need for new interventions to prevent rather than treat K. pneumoniae
infections in our setting. Whilst one option may be a vaccine, most cases could be avoided by an
increased focus on and investment in infection prevention and control measures, which would
reduce all healthcare associated infections and not just one.
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Abstract

Introduction

Primary ciliary dyskinesia (PCD) is an inherited ciliopathy, in which poor ciliary function and low nitric
oxide levels are thought to increase airway epithelium susceptibility to non-typeable Haemophilus
influenzae (NTHi) biofilm infection. Beyond these factors, other host intrinsic factors potentially
contribute towards increased NTHi infection but are understudied.

Aim

Differential protein expression in PCD airway epithelia was investigated to identify dysregulated
biological processes that contribute towards increased NTHi biofilm infection.

Methods

Primary airway epithelia from donors with (n=6) and without PCD (healthy; n=3) were cultured at
air-liquid-interface (ALI) for 4-6 weeks. ALI-cultures were then infected with a PCD NTHi isolate at
multiplicity of infection 50 and co-cultured to form biofilms over 3 days. Label-free proteomics was
used to quantify relative protein abundance and differentially expressed proteins analysed using
Gene Ontology Protein ANalysis Through Evolutionary Relationships (PANTHER) to determine
biological processes.

Results

We identified 201 significant differentially expressed proteins in response to NTHi biofilm infection.
Unique to PCD were 51 up- and 35 down-regulated proteins, compared with healthy epithelia.
Notably, 24 proteins implicated in metabolism were enriched; as were S100, plakin and actin
filament proteins (cytoskeletal organisation), and MUC5AC (hyperconcentrated in muco-obstructive
diseases). Expression of ICAM-1, a major human receptor involved in NTHi clearance, was also
diminished.
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Conclusion

Our combination of ALI-co-culture with label-free proteomics captured aberrant PCD cellular
functionality in response to NTHi biofilm infection. Metabolic hyperresponsiveness, structural
instability and hindered NTHi clearance may explain the increased susceptibility of the PCD airway to
NTHi biofilm infection.
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Abstract

Moraxella catarrhalis (Mx) is a gram negative, opportunistic pathogen which colonises the human
respiratory tract. Mx has the ability to cause a variety of infections including middle ear infections in
children, exacerbations of Chronic Obstructive pulmonary disease, pneumonia and sepsis*?3. With a
growing number of infections and rapid spread of Antibiotic resistance in Mx populations, it is vital
to understand more about this underappreciated pathogen*®. This project will identify the extent of
both the phenotypic and genotypic variation in a large population of Mx clinical isolates. A range of
phenotypes key to Mx pathogenesis will be explored including antibiotic resistance and biofilm
formation alongside Multi Locus Sequence Typing (MLST) analysis.

A particular focus so far, however, have been the outer membrane adhesins and their role in
adherence to human epithelial cells. A group of proteins known as UspAs mediate Mx’s adhesion to
a range of cell types via CEACAMs (Carcinoembryonic antigen-related cellular adhesion molecules)
found on the surface of human epithelial cells®. Here, a variant UspA protein is shown to provide the
bacterium with significantly higher levels of binding to human CEACAM1 through Enzyme linked
immunosorbent assays. MLST data has confirmed this group of high binders are also genetically
distinct from other strains. This finding allows us to infer more about the evolution of the species,
including its two distinct Seroresistant and Serosensitive lineages. Variation in another important
outer membrane protein, Hag, is also explored with results pointing towards a second, as yet
unidentified CEACAM binding ligand in the population.

162


https://orcid.org/0000-0002-6911-604X

A224

Evaluating the Efficacy of the Type Ill Secretion System Inhibitor, Aurodox,
against a Murine Model of Shiga-Toxin Producing E. coli (STEC).

Rebecca McHugh ORCID iD’, Paul Hoskisson?, Andrew Roe’

'"University of Glasgow, Glasgow, United Kingdom. 2University of Strathclyde, Glasgow, United
Kingdom

Abstract

Shiga Toxin-Producing E. coli (STEC) is an acute pathogen of the small intestine which is responsible
for foodborne outbreaks of bloody diarrhoea. STEC infections are often associated with high
morbidity and mortality rates due to the production of Shiga toxins (Stx) which can initiate
Haemolytic Uremic Syndrome (HUS), a major cause of acute renal failure in children. Unlike most
bacterial infections, STEC cannot be treated with traditional antibiotics as DNA damage induced by
these treatments can activate the bacterial SOS response, which in turn leads to the induction of
phage-encoded Stx. In our previous studies, we have investigated aurodox, a natural product of
Streptomyces goldiniensis- as a potential anti-virulence therapy for the treatment of STEC. To
understand its mechanism of action and assess the suitability of this molecule for repurposing, a
multidisciplinary approach to understanding aurodox was used. Whole transcriptome analysis, cell
infection and GFP-reporter assays were used to demonstrate that aurodox transcriptionally
downregulates the expression of the Type Ill Secretion System (T3SS)- an essential colonisation
factor in STEC. Recently, we have established a Citrobacter rodentium + Stx murine model to study
the efficacy of aurodox treatment against Stx-positive infections. Here, we have shown that aurodox
protects mice against HUS-associated phenotypes including weight loss and damage to the tubular
networks of the kidney, resulting in a 50% increase in survival. In addition, we have studied the
effects of aurodox treatment on the gut microbiome of mice, demonstrating that aurodox induces a
bloom in the probiotic strain Bifidobacterium animalis.
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Abstract

Inter-species chromosomal AraC-type regulators, exemplified by RamA, play a pivotal role in
modulating antibiotic susceptibility in response to external stressors. Recent research has unveiled
the localization of the ramA gene on the accessory genome of the IncHI2 pR18.0877_278k plasmid in
Salmonella Enterica subs. Enterica serovars Goldcoast.

Our study was initiated by constructing a comprehensive plasmid library containing the RamA
element, employing the search term 'RamA AND plasmid’ subsequently, an nBLAST analysis utilizing
plasmid-borne ramA expanded this library. To elucidate the dynamics of ramA transposition, we
scrutinized the immediate flanking regions of the ramA gene in plasmids, constructing a
transposition cassette, and employed plasmidfinder to discern incompatibility groups. These data
were integrated into a transposition and recombination model, elucidating the stabilization of RamA
in plasmids. Our biological validation involved plasmid conjugation frequency rate experiments and
ramA cloning, demonstrating its transferability and functionality across three distinct species (K.
pneumoniae, S. Enterica, E. coli).

Remarkably, our search identified over 100 ramA-carrying plasmids. Furthermore, our results
underscored the prominent roles of 1IS1380 and IS6 elements in mediating the translocation of
chromosomal ramA to plasmids. Notably, the absence of either or both elements correlated with
specific plasmid types, IncHI and IncF, respectively. We established transferability rates and specific
inducing conditions for plasmid transfer, enhancing our understanding of the role of plasmid borne-
RamaA in antibiotic resistance and virulence modulation.
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Abstract

Uropathogenic Escherichia coli (UPEC) cause 80% of urinary tract infections (UTIs) globally. In the UK,
there is a £400 million burden on the NHS to control infections each year. The urinary tract is the
origin of infection for 25% of sepsis cases, and in Wales most cases are caused by E. coli. Dampened
immunity within the urogenital tract often does not eradicate UTIs resulting in recurrent infection in
25% of cases. Neutrophils are major effector cells in the immune response to UPEC and their
subsequent oxidative burst is critical in killing urogenital pathogens. However, UPEC possess
numerous virulence factors (e.g. OxyR, RpoS) which provide UPEC with enhanced resistance to
oxidative stress, contributing to the development of recurrent infections. This research aims to
assess how targeted ROS amplification via FPR1 can impact the pathogenicity of UPEC in an ex vivo
bladder model, using unique compounds provided by ProNoxis. We have isolated blood culture
positive UPEC from the Hywel dda health Board, that display a range of tolerances towards oxidative
stress. The impact of ROS amplification will be modelled using neutrophils isolated from healthy
donors and bladder epithelial cells (SV-HUC-1), and subsequently assessed with light microscopy,
microbial killing assays, and invasion assays. The mechanism of killing will be assessed using ELISA to
determine cytokine concentrations and LC-MS to determine oxysterol profiles. This research will
explore novel targets for UPEC which could serve to complement conventional antibiotics and
reduce the development of antimicrobial resistance.
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Abstract

Staphylococcus aureus is a leading cause of bloodstream infections and a significant portion of the
morbidity associated with infection can be attributed to the ability of S. aureus to dysregulate
haemostatic functions through interaction with platelets via Microbial Surface Components
Recognising Adhesive Matrix Molecules (MSCRAMMs). These cell wall-anchored proteins have been
widely studied in nutrient-rich media, but information about their function in nutrient-limited
media, such as blood plasma, is limited. As such, we have studied the effect of iron limitation on the
ability of S. aureus to modulate platelet function in vitro, with a particular focus on the haem-uptake
machinery, Isd. S. aureus mutants lacking cell wall-anchored Isd proteins, IsdB and IsdA, were
precultured in low-iron conditions. Cells were then introduced to platelet-rich plasma and
subsequent platelet aggregation was measured using light-transmission aggregometry. Our data
suggests an iron-dependent effect on the lag time between bacterial inoculation and initiation of
platelet aggregation, as well as the time for platelets to reach maximum aggregation. Finally, our
data suggests that the primary protein with which S. aureus initiates platelet aggregation, clumping
factor A (CIfA), may be less important in bloodstream infections than was previously thought. This is
because, unlike in iron-rich conditions, deletion of c/fA produces no impairment of aggregation when
exposed to iron-limited conditions. These findings may implicate iron-regulated proteins as an
important factor in the haemostatic modulation ability of S. aureus in bloodstream infections and
may form the basis of a novel mechanism of platelet activation by S. aureus.
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Abstract

Candida albicans is one of the fungal pathogens that WHO recently reported as an urgent priority
pathogen. New therapeutic approaches are urgently required to understand the ligands on the cell
wall surface that activate and repress natural immunity. The fungal cell wall of C. albicans consists of
an inner skeletal layer of B-(1,3)-glucan and chitin and an outer fibrillar layer of
glycosylphosphatidylinositol (GPI)-anchored mannoproteins. These are modified with O-linked
mannans that stabilise rod-like regions of proteins and N-linked mannans. Several pattern
recognition receptors (PRRs) bind mannan in the outer cell wall of C. albicans and triggers immune
responses. Of these dectin-2 is a major fungal PRR that is critically important for immune
surveillance and is known to bind to mannan. However, the nature of the precise epitope for dectin-
2 binding is poorly understood. We screened a transposon Piggy-Bac library for mutants that had
increased and decreased binding of dectin-2 to identify the gene set that are critical to build and
regulate the expression of the natural dectin-2 binding epitope. This identified both genes that are
directly involved in mannosylation and a series of other genes that had not previously been
implicated in immune recognition. This presentation will summarize progress of how this novel
approach is changing our understanding of the genes that are required to build and regulate
components of the fungal wall that are required for immune regulation and immunomodulation.
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Abstract

The dissemination of extended-spectrum beta-lactamases (ESBLs) amongst Enterobacterales is a
public health problem in Malawi, where ESBL-producing Escherichia coli and Klebsiella pneumoniae
are responsible for increased mortality in hospital patients with bloodstream infections. Outside of
the hospital setting, ESBL-producing Enterobacterales commonly colonise human and animal
intestines and are widely detected in Malawian wastewater and freshwater systems. Freshwater is
also a key infection transmission source for parasitic diseases such as schistosomiasis, yet the effect
of these microbiome-influencing parasites and associated environmental factors on AMR
colonisation is not well understood.

By aligning AMR surveillance efforts with an ongoing study investigating novel hybrid schistosome
(parasite) infections in Malawi, we examined faecal samples from 211 participants living close to
excreta-contaminated freshwater sources in Mangochi and Nsanje Districts, southern Malawi.
Bacteria recovered from faecal swabs were screened on CHROMagar ESBL. Resistant isolates
underwent taxonomic classification via PCR amplification and analysis of 16S ribosomal RNA genes,
before ESBL production was confirmed by the combination disc diffusion method. Parasite diagnostic
data were generated within the schistosomiasis study by a combination of field-based and molecular
methods.

We report high prevalence of intestinal colonisation with ESBL-producing Enterobacterales in
southern Malawi (provisionally above 40%), with E. coli being the predominant species. We note a
significant difference in the rates of ESBL-producing K. pneumoniae intestinal colonisation between
our two study sites, with higher prevalence observed in Nsanje District (p < 0.05), and use regression
analysis to investigate associations between schistosome infection, water contact habits, and
colonisation with ESBL-producing Enterobacterales.
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Abstract

Sepsis is a life-threatening condition which impacts around 245,000 people in the UK every year. The
condition is caused by a dysregulation of the host's response to a bacterial infection, triggering
several interconnected systems leading to widespread inflammation and multi-organ failure.
Therefore, in this study, we aimed to synthesise a multi-target drug (MTD) to combat the infection
and its associated inflammation. The MTDs were synthesised based on a Naphthalimido lead
compound, a polyphenolic derivative which has successfully shown antibacterial and anti-
inflammatory characteristics. Compared to commercial antibiotic Gentamycin, in vitro, testing of the
newly synthesised compounds has exhibited promising antimicrobial characteristics against
Escherichia coli and Staphylococcus aureus. The Minimum Inhibitory Concentrations (MIC) of the
two most prominent compounds, namely LB5 and LB15, were reported as 1.5ug/ml and 12.5ug/ml,
respectively. Time-kill kinetics assays indicated the compounds were bactericidal rather than
bacteriostatic, as the bacteria incubated (24 h, 37 °C) with LB5 and LB15 showed no viable growth on
the total viable count (TVC) assay. Antioxidant investigations conducted using Ferric Reducing
Antioxidant Power (FRAP), 2,2-diphenyl-1-picrylhydrazyl (DPPH), and Oxygen Radical Absorbance
Capacity (ORAC) assays demonstrated good antioxidant properties of both compounds compared to
the Trolox equivalents. Further studies are underway for in-vitro cells (RAW 264.7 murine
macrophage cells). The compounds' antibacterial and antioxidant properties underscore the
promising potential of MTDs as a viable treatment for sepsis. Further investigation into specific drug
targets and mechanisms of action will be conducted on lead compounds.
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Abstract

In recent years, there has been a global increase of antibiotic resistant infections. Pseudomonas
aeruginosa is an important cause of hospital acquired infections that are associated with high levels
of mortality. P. aeruginosa infections are becoming increasingly difficult to treat, with between 18
and 25% of clinical isolates showing multi-drug resistance and isolates found across the globe which
are resistant to all or nearly all available antibiotics.

Bacteriocins, antimicrobial proteins deployed by bacteria for competition and colonisation, offer a
potential tool to combat antibiotic resistance. The narrow-spectrum of bacteriocins, which will
generally target bacteria closely related to the producing strain, could enable targeting of specific
pathogenic bacteria without causing damage to the wider microbiome. There has been a range of
bacteriocins discovered against P. aeruginosa, known as pyocins, with lectin-like pyocin L1 showing
efficacy in infection models. However, we currently lack understanding of the mechanism of action
of pycoin L1, which limits its development as a potential antibiotic therapy.

Our current aim is to identify the molecular target of pyocin L1 in P. aeruginosa using a range of
genomic, biochemical and biophysical analyses. We are also further testing the activity of pyocin L1
against P. aeruginosa biofilms; and determining its ability to enhance the activity of other anti-
pseudominal antibiotics.
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RamA -mediated regulation of intrinsic permeability in Klebsiella
pneumoniae
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Abstract

Klebsiella pneumoniae (Kp) is a multidrug resistant pathogen which poses a threat to the public
health worldwide. The intrinsic AraC-type regulator, RamA, plays a critical role in the regulation of
multiple genes linked to membrane permeability in Klebsiella pneumoniae. Given that RamA
overexpression is easily selected following antibiotic challenge, we sought to establish the
parameters of RamA regulation on various permeability loci in Klebsiella pneumoniae. We applied a
bioinformatics approach to mine for a marbox binding site with stringent sequence and location
parameters against recognised permeability targets in Klebsiella pneumoniae. Promoter fusions
were generated by cloning predicted binding sites into the promoter-less pKC26 plasmid and
assessed for fluorescence levels in the presence and absence of RamA. Antibiotic susceptibilities
were established according to the BSAC guidelines. Our bioinformatic analyses demonstrated a
RamA-binding site, for, ogxAB, mdtABC, macAB, novel putative RND pump hlyD-3 and novel ABC
pumps, KPN_00518 and KPN_00298. Gene expression showed upregulation of these genes in the
presence of RamA where 0gxAB (2.29- fold), macAB (1.33- fold), mdtABC (2.39- fold), hlyD_3 (2.2-
fold), KPN_00518 (1.5- fold) and KPN_00298 (1.65- fold) respectively. Promoter fusion experiments
indicated that the predicted marbox sequence is required for activation (1.5- 2- fold) in the presence
of RamA. Specific efflux mutants demonstrated reductions in antibiotic susceptibility to tetracycline,
tigecycline, chloramphenicol and ciprofloxacin.

Our results show that RamA is a key regulator of Klebsiella pneumoniae intrinsic permeability, via the
activation of multiple efflux pumps using a recognised binding site.
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Abstract

Salmonella enterica is a zoonotic pathogen responsible for over 93 million human infections
annually. Salmonella serovars cause disease ranging from gastroenteritis (e.g.: S. Typhimurium in
humans, cattle, and pigs) to systemic disease (e.g.: S. Dublin and S. Choleraesuis in cattle and pigs,
respectively, and occasionally humans). Like other Gram-negative bacteria, Salmonella produces
outer membrane vesicles (OMVs) that play a role in pathogenesis by fusing to host cells to deliver
virulence factors and manipulate the immune system. Protein packaging into OMVs differs between
serovars and is influenced by environmental conditions. This research aims to characterise the OMV
proteomes of S. Typhimurium, S. Dublin, and S. Choleraesuis when cultured in lysogeny broth (LB)
and when exposed to intestinal levels of bile (1%) from cattle and pigs to identify serovar-specific
differences that relate to the type of disease they cause. OMVs were purified from late logarithmic
phase cultures using density gradient ultracentrifugation, visualised by SDS-PAGE, and quantified by
nanoparticle tracking analysis. Periplasmic proteins were prepared at the same growth phase by
cold-osmotic shock. Samples were analysed by data-independent acquisition mass spectrometry and
initial observations indicate serovar and condition-specific differences in the OMV proteome and
periplasm. An additional ~35 periplasmic proteins are packaged into OMVs in the presence of bile
compared to LB. Furthermore, many cytoplasmic proteins were found in the bile OMVs indicating
that bile may cause protein leakage into the periplasm. Comparisons to gene function and
expression datasets will be made to understand the response of Salmonella to bile and its
consequences.
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Abstract

Achromobacter xylosoxidans (Ax) is intrinsically resistant to many antimicrobials and has been
identified as an emerging pathogen of concern for people with Cystic Fibrosis (pwCF). Colonization
with Ax has been associated with increased inflammation, more frequent exacerbations, and more
severe lung disease.

Recently, we identified numerous isolates of Ax which had been misidentified as Pseudomonas
aeruginosa (Pa) across two clinical trials. Interestingly, some Ax isolates were recovered when
samples had previously cultured Pa suggesting potentially fluctuating dynamics between these
pathogens. While diagnostics such as MALDI-TOF are used in clinical laboratories for first isolation,
these approaches are not routinely embedded within trial settings. Furthermore, previous studies
have highlighted that standard MALDI-TOF analysis is insufficient to distinguish between
Achromobacter spp. therefore species of potential importance could go undetected. In this study,
we performed both phenotypic and genotypic analysis from a collection of 52 isolates revealing high
antimicrobial resistance to a panel of up to 12 antimicrobials, some of which were used as
therapeutics in the trials. Whole genome sequencing revealed the phylogenetic relationships and
information relating to hypermutation development, a key feature of chronic colonisation with Ax.

An understanding of phenotypic and genotypic diversity within isolates recovered from different

respiratory infections are lacking. Ultimately, this work could help refine methodologies to prevent
misidentification in these settings, which could mask microbiological treatment responses.
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Abstract

Efficient utilization of nutrients is crucial for microbial survival and virulence. It is not unusual that
the same nutrient may be utilized by multiple catabolic pathways, indicating that the physical and
chemical environments for induction as well as their functional roles may differ. Here, we studied
the tagatose and the Leloir galactose catabolic pathways of the important human pathogen
Streptococcus pneumoniae, determined the conditions important for induction of each pathway in
vitro, and assessed their genetic regulation and in vivo expression. Our results show that while
tagatose pathway induction occurs with as little as 0.5 mM galactose, the Leloir pathway requires 20
mM for a significant induction. While the absence of oxygen reduces the induction of both
pathways, temperature has a differential impact on each pathway, increasing the induction of the
tagatose pathway but not the Leloir pathway. In vitro, the Rgg144/SHP144 and Rgg1518/SHP1518
cell-cell communication systems are required for induction of the tagatose pathway. On the other
hand, the Leloir pathway is repressed by Rggl144 while Rgg1518 has no impact. In vivo, the tagatose
pathway is induced as early as 4 h post-infection, while the Leloir pathway induction was recorded at
32 h post-infection, and rgg1518 is required for the induction of the tagatose pathway. The results
suggest that galactose catabolic pathways can be targeted to control microbial infections.
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Abstract

Experimental evolution of pathogenic bacteria to antimicrobial resistance (AMR) has the potential to
inform antibiotic therapy. However, there is limited understanding of how in vitro AMR evolution
can replicate evolution of AMR within the human host. A trio of Klebsiella grimontii isolates cultured
from a hospital in-patient with a recurrent bloodstream infection showed development of
piperacillin-tazobactam (TZP) resistance over a four-month period due to a single nucleotide
polymorphism (SNP) in the promoter of a chromosomal blaoxy-s.4. To test if the same evolutionary
pathways are followed in laboratory evolution compared to in-patient, the susceptible ancestor was
exposed to sub-inhibitory concentrations of TZP in LB broth, followed by growth on TZP-
supplemented LB agar. Resistant colonies were selected, and fitness, TZP susceptibility and genomes
were compared to the ancestor and the in vivo evolved resistant isolate. In one in vitro evolved
lineage, we observed the same blaoxy-s.4« promoter SNP as seen in the in vivo evolved resistant strain
which conferred high-level TZP resistance, however all other adaptive mutations were unique to
either the in vivo or in vitro evolved lineages. The acquisition of TZP resistance did not confer any
negative fitness consequences in the laboratory-evolved strains, in contrast to reduced fitness of the
in-patient evolved strain. This study highlights different evolutionary trajectories in laboratory-based
AMR evolution when compared to in-patient evolution and emphasises the need for comprehensive
experimental design and cautious translation of findings to the clinic, particularly when interpreting
fitness data from laboratory experiments.
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Repurposing drugs to target militarily relevant information
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Abstract

Inflammation can cause serious damage to cells/tissues in humans. This can happen for many
reasons, for example: pathogenic infection, chemical agent exposure, blast injuries or other
traumatic events. Our military medics might encounter inflammation caused by these threats. This
project focuses on the potential dysregulated and pathologic inflammation bio-threat agents might
cause. Pharmacies stock drugs that can produce anti-inflammatory effects and therefore could
promote resolutions for pathologies. Here, we develop tools to measure inhibition of inflammation,
the first step in repurposing these drugs.

An inflammation assay was developed where immune cells were cultured with immune stimuli.
These immune cells could then be exposed to different concentrations of anti-inflammatory drugs
that mirror human usage. Cell inflammation was read via titration of multiple inflammatory
signalling molecules (cytokines). We have utilised state-of-the-art, fully automated assay technology
for this purpose. This technology is being adapted for high containment (Containment Level-3)
laboratory use. Using this developed assay, we hope to arm the medical community with knowledge
of which anti-inflammatory drugs are likely to have effects on particular medical conditions.
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Abstract

An affordable, accessible, and broadly protective vaccine is required to tackle the re-occurring
bacterial meningococcal epidemics in Sub-Saharan Africa as well as an effective control of multi-drug
resistant strains of gonococcus. Outer membrane vesicles (OMVs) secreted from Gram-negative
bacteria represent an attractive platform for antigen delivery to the immune system and therefore
for development of multi-component vaccines. In this study, we describe the generation of modified
OMVs (mOMVs) from commensal biosafety-level 1 (BSL-1) Neisseria cinerea ATCC® 14685, which is
phylogenetically close to the pathogenic bacteria Neisseria meningitidis and Neisseria gonorrhoeae.
mOMVs were prepared from N. cinerea engineered to express heterologous antigens from N.
meningitidis (factor H binding protein (fHbp) and Neisseria Heparin Binding Antigen (NHBA-2)) and
from N. gonorrhoeae (NHBA-542). Mice immunised with the mOMVs, expressing various
combinations of these antigens, produced antibodies against fHbp and NHBA. The work indicates
that mOMV from N. cinerea can be used as a platform to induce immune responses against antigens
involved in the protective immune response against meningococcal and gonococcal diseases.
Furthermore, there is an indication that this immune response is dependent on mOMV
concentration per dose regimen, as well as the inclusion of aluminium hydroxide adjuvant.
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Abstract

Phenylalanine ammonia-lyase (PAL) is an enzyme with significant implications in biotechnology,
particularly in the synthesis of phenols, antioxidants, and nutraceuticals. However, its practical
application is constrained by feedback inhibition from its product, cinnamic acid, which impedes the
forward reaction rate.

To tackle this issue, advanced enzyme engineering strategies have been employed. Both random
and site-directed mutagenesis methodologies have been utilized to identify and isolate mutant
enzymes that exhibit enhanced resistance to the inhibitory effects of cinnamic acid.

Through a systematic process involving high throughput screening and subsequent biochemical
characterization, a thermotolerant and cinnamate-resistant mutant was identified. Among seven
meticulously selected mutations, the T102E mutation stood out as the most promising. It
demonstrated a substantial six-fold reduction in PAL's affinity for cinnamic acid and a two-fold
increase in operational stability compared to the native PAL enzyme.

By immobilizing the enzyme on carbon nanotubes, its robustness and reusability were significantly
improved. The immobilized mutant PAL was found to be more effective in deaminating
phenylalanine present in protein hydrolysate than its non-immobilized counterpart.

Molecular dynamic simulations confirmed the increased tolerance to cinnamic acid, offering further
insights into the underlying mechanisms. The findings not only broaden the understanding of PAL's
sequence-function relationship but also pave the way for future advancements in enzyme
engineering. The ultimate goal is the development of a highly tolerant and efficient version of PAL,
expanding its potential applications in biotechnology.
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Abstract

Endophytes are an endosymbiotic group of microorganisms that exist inside plant tissues without
causing any negative impact. Bacillus species have the ability to produce spores, which gives them
the ability to sustain harsh environmental conditions. As a result, their capacity to produce
endospores ensures that they can withstand unfavorable environmental conditions, making them
effective biocontrol agents. The objective of this study was to characterize the spore structure and
develop a carrier-based formulation of the bacterial endophyte Bacillus sp. strain MHSD28 as a
biocontrol agent. Powder formulation of three different carrier materials, which includes talcum
powder, activated charcoal and sodium alginate were evaluated and a talc-based formulation was
optimized for longer shelf life in terms of storage temperature and microbial concentration
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Abstract

Dairy products remain an important source of nutrition for people globally. As dairy cattle farming
intensifies, there is a need to introduce innovative strategies to monitor the health, welfare and
productivity of these animals. A growing number of studies highlight the use of gut microbiome
signatures as diagnostic indicators for health conditions. To date, a large proportion of microbiome
research in cattle has focused on 16S rRNA studies of the rumen, some of which have highlighted the
association between prokaryotic taxa and certain health and productivity traits.

The current study sought to investigate the oral and faecal microbiomes of dairy cows and heifers
around the time of calving. Pre- and post-calving oral and faecal samples were obtained from 150
animals on commercial UK dairy farms. Body condition, rumen fill and hock scores were assigned at
each sampling timepoint and health and productivity data were collected during the lactation
period. Shotgun metagenomic sequencing was employed to characterise microbial populations
present in the samples and may provide an insight into the functionality of these communities.
Further analysis will determine whether an association exists between these microbiome signatures
and cattle health, welfare and production parameters.

Data from this project will expand the currently limited bovine oral and faecal microbiome
knowledge base. This may be of practical significance given the relatively accessibility of these
microbiomes compared to that of the rumen; the oral and faecal microbiomes could serve as
important tools to predict and monitor the wellbeing and productivity of dairy cattle.
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Abstract

Like all micro-organisms, plant pathogens depend on environmentally-derived nutrients and energy
sources, such as complex carbohydrates. Niche-adapted microbes are expected to adapt to exploit
environment-specific resources by developing appropriate metabolic and enzymatic capabilities for
processing them. For instance, host-restricted plant pathogens might be expected to develop
Carbohydrate-Active enZyme (CAZyme) repertoires targeting the liberation of sugars from complex
molecules specific to their hosts. In this way, a sequenced pathogen's CAZyme complement might
help predict its host range, or potential for host jumps.

Using software developed within our group we predict, catalogue and analyse the CAZyme
complements of phytopathogen genomes from the Pectobacteriaceae, including Pectobacterium
and Dickeya spp. (soft-rot pathogens), and Brenneria and Lonsdalea spp. (pathogens of woody
plants). We identify diverse and distinctive CAZyme repertoires of these Enterobacterial plant
pathogens, including coevolving sets of CAZymes that distinguish between taxa and that are
potentially associated with host range. In particular, we identify CAZymes that appear to be specific
to pathogens of woody hosts. These may be useful novel candidates for engineering towards more
efficient industrial processes and achieving net zero targets, such as breakdown of recalcitrant
woody lignocellulosic material in the production of biofuels.
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Abstract

Faecal contamination of inland waterways is a hot topic both politically and scientifically. Freshwater
ecosystems are under increasing pressure from human activity and climate change, creating one of
the most widely recognised environmental challenges in the UK. In 2022 over 389,000 raw sewage
discharges were reported. The Rivers Trust suggest that only 14% of UK rivers are in good ecological
health. We collaborate with a 50-member citizen science group who perform traditional water
quality testing assays including faecal coliform counts, nitrate and phosphate tests along the River
Deben. This stretch of the Deben includes five wastewater / sewage treatment works and samples
have been collected upstream, at the outflow and downstream of these facilities.

Coliform counting methods have remained largely unchanged for decades and rely on selective
media and an indicator of glucuronidase activity, causing positive strains to appear blue.
Determination of faecal coliform levels is therefore restricted to glucuronidase positive strains which
excludes E. coli strains such as 0157:H7 that lack this enzyme. We have established a workflow to
culture isolates from Petrifilm coliform count plates onto MacConkey agar, which reveals more
strains and taxonomic diversity than those which are counted. Nanopore sequencing reveals the
taxonomy of these isolates along with detection of AMR genes and toxins. This analysis revealed the
presence of ‘non-coli’ Escherichia spp. and Klebsiella spp. and >50% of strains carried plasmids. A
curated library of 470 strains in 96-well format that facilitates rapid phenotypic screening for biofilm
formation, antibiotic resistance and cytotoxicity has been constructed.
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Abstract

Antimicrobial resistance (AMR) genes are often encoded on mobile genetic elements, particularly
plasmids. Removal of AMR plasmids is a promising approach of resensitising pathogens to
antibiotics. We have previously shown that the genome editing tool CRISPR-Cas9, delivered by
bacteria carrying the conjugative plasmid pKJK5::csg, leads to straightforward removal of a simple
artificial AMR plasmid. However, it is unclear how well conjugative CRISPR-Cas is able to remove
naturally occurring AMR plasmids.

Here, we show that multi-drug resistance conjugative plasmid RP4, naturally occurring in soil
bacteria, is resistant to conjugative CRISPR-Cas9-directed removal, and that its parABCDE toxin-
antitoxin operon is sufficient to achieve this effect. Mitigating toxin-antitoxin genes by
supplementing them in trans on an expression vector can overcome this hurdle and successfully
remove RP4. Likewise, adjusting our CRISPR-Cas9 delivery strategy by inducing target bacteria to
carry pKJK5::csg before their exposure to RP4 successfully prevents RP4 colonisation of target
bacteria. We conclude that the benefit of CRISPR-Cas9 in inter-plasmid competition is limited to the
case where CRISPR-Cas9 is delivered to the target bacteria first, unless it is combined with toxin-
antitoxin mitigation.

This work highlights the limitations of an active CRISPR-Cas immune system in inter-plasmid

competition and shows how toxin-antitoxin-mediated target plasmid persistence can be
circumvented to successfully cure antimicrobial resistance using CRISPR-Cas9-directed tools.
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Abstract

Bacteria compete in two main ways: via nutrients (resource competition) and antibacterial
mechanisms (interference competition). While both are important, we lack a general understanding
of how they interact to define ecological success in bacterial communities such as the gut
microbiome. Here, we address this with an eco-evolutionary model of bacterial competition. Our
model predicts that invading strains — whether they possess mechanisms of interference
competition or not — are unable to grow if a resident strain has depleted resources. This favours
metabolic diversification, which coincidentally empowers interference competition. We
experimentally confirm our predictions and use this principle to identify Escherichia coli strains that
invade well and, if armed with natural antibacterial toxins, will displace multidrug-resistant clinical E.
coli isolates. Recently, we showed that invasion into the gut microbiome is determined by nutrient
overlap between the broader community and an incoming strain®. Therefore, we added up to 15
human gut symbiont species to our focal competitions between E. coli and showed that toxin-
mediated strain displacement relies on metabolic differences not only between the two competing
E. coli strains, but between the broader community and invading strains. This suggests efficient
strain replacement relies on private nutrients specific to invading strains. We verified this prediction
by supplementing an invading strain-specific nutrient, sorbitol, leading to successful toxin-mediated
displacement of a target strain within a diverse community. Our work identifies general principles
that shape the composition of bacterial communities and suggests ways to perform targeted
replacement of problematic bacteria.

ISpragge* and Bakkeren* et al. Science. 2023.
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Abstract

Closer collaboration between One Health sectors is essential for improving our understanding and
response to infectious diseases, and the associated emergence of antimicrobial resistance (AMR).
This pilot project involves Uganda’s Ministry of Health (MoH), the National Animal Disease
Diagnostics and Epidemiology Centre (NADDEC) and the Ministry of Water and Environment (MWE)
in Uganda to develop an integrated AMR surveillance dataset. However, the integration of
surveillance data faces challenges due to diverse procedures, ethical and legal obligations, and
differences in infrastructure across different sectors.

This project aims to create an integrated One Health AMR surveillance dataset by integrating
existing AMR surveillance efforts across these institutions. It involves generating a total of 432 whole
genome sequences of Escherichia coli using long-read sequencing on the Oxford Nanopore MinlON
platform. This high-resolution genomic data will augment an integrated and harmonised dataset of
contextual data, enabling fine-scale understanding of AMR determinants and their distribution
across One Health sectors.

Beyond creating a valuable microbiological resource, this pilot will also demonstrate the feasibility
and challenges of developing an integrated One Health AMR surveillance system. It will test and
evaluate how FAIR (Findable, Accessible, Interoperable and Reusable) principles can be
operationalised. The system will capture and filter data, creating a shared resource for
epidemiological analysis and interpretation. The integration and sharing of One Health data is
expected to transform interdisciplinary collaboration and improve evidence-based decision-making,
benefiting the health of humans, animals and the environment.
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Abstract

The world needs alternatives to conventional antibiotics. A promising option is to use bacteria
against bacteria and develop biotherapeutic strains that produce specific toxins to target AMR
pathogens. These exist in nature and can be engineered, but require optimisation for potency and
fitness in an ecological context. Experimental evolution could allow potential biotherapeutics to
evolve potency, while maintaining sufficient fitness.

However, there is a problem when trying to evolve improved toxin producers. In standard mixed
culture, weak killers, that are immune to the toxin but do not carry the cost of better toxin
production, benefit from clearance of the target strain and proliferate (“cheat”). Under such
conditions, better toxin producers would be overgrown and not selected for. A spatially structured
environment could be the solution, as toxin production benefits only the producer and leads to its
enrichment.

We provide said spatial structure in microdroplets generated in a flow-focusing microfluidic device.
Encapsulation of a synthetic microbial community allows high throughput screening of population
dynamics and selection for potency. Outcomes of within-droplet competitions can be quantified by
fluorescence microscopy and selected for success. We show that the droplet system is suitable for
introducing higher degrees of spatial structure and for toxin producer enrichment over cycles of
encapsulation and selection. In the future, this set-up could produce live biotherapeutic products
with new or improved activities against a target strain.

186


https://orcid.org/0000-0002-4132-1295
https://orcid.org/0000-0001-6197-363X
https://orcid.org/0000-0003-4703-5764
https://orcid.org/0000-0001-8333-015X
https://orcid.org/0000-0003-4687-6633

A250

Surveillance and attribution of Scottish E. coli isolates
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Abstract

Escherichia coli is a promiscuous and ubiquitous bacterium associated with foodborne disease, as
well as a useful sentinel for antimicrobial resistance, and the source of contamination of specific
foods and environments from animal/human sources. Understanding the complex dynamics of E.
coli infections and their attribution to specific hosts is pivotal in mitigating their impact on public
health. This research focuses on the surveillance of E. coli across Scotland and is part of the PATH-
SAFE Programme, which aims to develop a national surveillance programme for foodborne diseases
and antimicrobial resistance.

Thanks to the tremendous support of consortium partners, we now have accumulated the genome
sequences of over 4000 Scottish E. coli isolates from a diverse range of hosts and environments,
including human, livestock, wild animals, and wastewater. We will present a preliminary analysis of
the data, including phylogenetic structure and where related strains occur from different sources
indicative of transmission, alongside AMR and virulence profiles across the population structure. A
primary objective of the research was building of host attribution models based on previous
approaches used for attribution of Salmonella isolates. Machine learning attribution models were
generated based on single nucleotide polymorphisms, protein variants, and intergenic regions.
Phylogenetic-based attribution models were also developed and compared against machine-learning
approaches, as well as used to estimate the effects of missing phylogeny on the training datasets.
The models will be applied to further understand transmission routes for E. coli in food and
contribution to human disease, including bacteraemia and urinary tract infections.
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The importance of microbial ecosystems at the continental scale: tracking
microbiological darkening and glacial melt in the Alps

Luke Richardson ORCID iD, Darrel Swift ORCID iD, Jagroop Pandhal ORCID iD, Robert Bryant
ORCIDID
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Abstract

25% of the global population is reliant on glaciers: melt is a reliable water source for irrigation as
rainfall becomes more intermittent and unpredictable. The forecast for alpine glaciers is grim, with
most not expected to persist beyond 2100. Ice and snow surface microbes contribute to the melting
of glaciers by absorbing sunlight for photosynthesis, a phenomenon known as bioalbedo. Surface
microbes are predicted to increase their growth as warming produces earlier and longer melt
seasons, creating a feedback loop that further limits the lifespan of ice masses and brings forward
the date at which their irrigative contribution must be replaced.

Tracking cryospheric microbes at scales sufficient to understand their contributions and responses to
climate change is challenging, but is now possible. This study tracked blooms of microalgae and
cyanobacteria in the Alps, using remote sensing and machine learning techniques in a novel hybrid
approach, synthesising classical and leading edge techniques. A meta-omic study on the denizens of
the ice surface from field samples demonstrates how community composition changes over the melt
season, what organisms can survive and thrive in a sterilising environment, and how nutrient cycling
occurs on the cryospheric surface.

Temporo-spatial evidence of blooming patterns and timing show the impact cryospheric microbiota
have at continental scales as sources of albedo depression. This work highlights that microbiology is
vital to large-scale terrestrial processes, and that detection and tracking of microbes in vast areas is
becoming less challenging, allowing us to scale microscopic effects to the entire climate system.

188


https://orcid.org/0000-0003-1722-6543
https://orcid.org/0000-0001-5320-5104
https://orcid.org/0000-0002-0316-8031
https://orcid.org/0000-0001-7943-4781

A254

Methods for functional screening of fibre-based dietary prebiotics across gut-
brain-axis targets.
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Abstract

The microbiota-gut-brain axis has emerged as a potential new therapeutic target for the effective
treatment of both metabolic [1] and central nervous system disorders [2]. Diet is believed to be a
major driver of the composition and function of the microbiota, with dietary fibres known to have
beneficial effects, such as the release of metabolites with promising bioactive functionality [3]. In
this study, three selected fibre-based prebiotics - fructooligosaccharides (FOS),
galactooligosaccharides (GOS), and resistant maltodextrin were used to assess the impacts of
bacterial-derived metabolites on microbiota-gut-brain axis signalling. Firstly, an APC-developed in
silico pipeline was used to screen the genetic capacity of available probiotic bacteria to digest
selected prebiotics, while producing neuroactive molecules based on curated metabolic pathways.
Next, the ability of selected probiotic bacteria to use the prebiotic substrates as a carbohydrate
source was assessed using a prebiotic activity score. They were ranked based on the growth in media
with the fibres relative to the growth in media with dextrose. This guided the selection of the most
promising probiotic/prebiotic combinations for further investigation based on metabolic potential.
Cell-free supernatants of the combination of four selected probiotic bacteria and three prebiotics
were subsequently investigated in in vitro assays to probe mechanisms of action with a focus on
targets in the gut-brain axis. Overall, this in silico and in vitro approach allows for functional
screening of symbiotic combinations with the strongest metabolic potential and brain health
benefits.

[1] https://doi.org/10.1179/1476830513Y.0000000099
[2] https://doi.org/10.1152/physrev.00018.2018

[3] https://doi.org/10.1016/j.ebiom.2020.102968

189


https://orcid.org/0000-0002-9011-0814

A258

Biological tracking of nitrogen pollution in mangroves- biomonitoring using
'omics' based approach for mangrove restoration

Punyasloke Bhadury
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Abstract

The mangroves surrounding the coastal Bay of Bengal of the Northern Indian Ocean receives
nitrogen inputs from multiple sources including anthropogenic activities with effects on structure
and functioning of resident biological communities. The main objective of this study was to track the
effect of dissolved inorganic nitrogen (DIN) pool influenced by anthropogenic nitrogen on resident
bacterioplankton communities in Sundarbans, world’s largest contiguous mangrove wetland and use
the knowledge for mangrove restoration. Using ‘omics’ based high-throughput sequencing of
bacterioplankton communities based on V3-V4 region of 16S rRNA and robust DIN pool
guantification, a large number of stations representing from west to east of Sundarbans were
classified as low DIN (>45uM) and high DIN (<40 uM) stations. Proteobacteria, Bacteroidetes, and
Firmicutes were the dominant bacterioplankton phyla across all stations. Nitrogen-fixing groups
including Nitrospirae and Planctomycetes were found to make up about 1% of the bacterioplankton
communities. Abundances of Spirochaetes and Tenericutes showed a positive correlation with DIN.
Pseudomonadales, Alteromonadales, and Desulfovibrionales varied distinctly in abundance between
Low and High DIN stations. Predicted metagenomic profiles from taxonomically derived community
structures indicated negative correlation of bacterial nitrate-nitrite reductase with prevalent DIN in
High DIN stations but positive correlation in Low DIN stations. The identified high DIN stations also
exhibited signs of mangroves. The new DIN approach coupled with ‘omics’-based biomonitoring
provides a new mechanistic classification of mangroves reeling from nitrogen pollution and is used
for targeted restoration of mangroves in South Asia involving a nexus of science, society and policy
framework.
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Measuring antibiotic-resistant pathogen abundance within the microbiota
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Abstract

The human microbiota is a complex community which plays an important role in health and disease.
A healthy microbiota provides protection against colonization by foreign pathogens. However, in
addition to the commensal species, pathogens such as carbapenem-resistant Enterobacteriaceae
can be present, often asymptomatically at low abundance. Upon antibiotic treatment low-
abundance antibiotic-resistant pathogens can overgrow, leading to hard-to-treat superinfections.
Here we compare approaches to determine the abundance of potential pathogens, resistance genes,
and commensal species within a model microbial community of human gut bacteria in vitro. Utilizing
droplet digital PCR, metagenomic sequencing, and selective plating, we assess the ability to different
approaches to detect resistant pathogens and measure changes in pathogen abundance following
antibiotic treatment. Ultimately, detecting low-abundance resistant pathogens and identifying
antibiotic-induced pathogen overgrowth will help current efforts to minimize the burden of drug-
resistant infections.
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Microbial Hydrogen for Sustainable and Biocompatible Hydrogenation
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Abstract

Hydrogen based chemical reactions are powerful tools used to produce many everyday items; yet
despite its value, >90% of H; used is derived from fossil fuels with significant environmental cost.
Furthermore, chemical reactions which utilise H, often require harsh, energy intensive conditions
which results in high CO; emissions to meet demand. This overwhelming reliance on fossil fuels
cumulating in excessive greenhouse gas emissions is incompatible with ambitious 2050 climate
goals, thus urgent green solutions are required for both aspects of H,-based chemistry.

Despite the abundance of well characterised H,-producing bacteria, the application of sustainable
microbial H, for chemical synthesis remains underexplored. Furthermore, chemical hydrogenation
catalysts have been shown to be compatible with living cells, opening doors to using living
microorganisms to deliver sustainable H, within chemical processes. Here, | discuss our recent work
in this area of ‘biocompatible hydrogenation’.

Beginning by outlining bio-H, production by uncharacterised microorganisms from the NCIMB
culture collection, we then focus on biocompatible hydrogenation reactions using Rhodospirillum
rubrum. Through a series of reaction screening experiments, we successfully achieve the
hydrogenation of alkene containing substrates using microbial H,in combination with a
biocompatible Pd catalyst.

Overall, our research demonstrates the potential of in situ biocompatible hydrogenations for
sustainable synthesis, showing the first example of H, delivery for hydrogenation chemistry by a
phototrophic microorganism. Furthermore, by demonstrating H, production by diverse bacteria from
the NCIMB, we highlight the flexibility of bio-H, in chemical synthesis and how species’ physiology
can be chosen to suit specific industrial requirements.
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Considering colons, colibactin, and cancer

Emily Addington ORCID iD, Sofia Sandalli ORCID iD, Andrew Roe ORCID iD

University of Glasgow, Glasgow, United Kingdom

Abstract

There is growing understanding of the relationship between microbes and carcinogenesis, as is
illustrated by the carcinogenic action of the genotoxin colibactin, produced by many B2 Escherichia
coli strains found within the human microbiota. Colibactin damages DNA and promotes
chromosomal instability to directly induce tumorigenesis in colorectal cancer (CRC), the second-
leading cause of global cancer-related deaths. Our results show that the D-enantiomer of the amino
acid serine is capable of reducing colibactin production through transcriptional repression of the c/b
genes required for genotoxin biosynthesis. Data from experiments with colibactin-producing E. coli
strains, CFTO73 and Nissle 1917, suggest that D-Serine enters the cytoplasm of the bacterial cell via
serine transporters such as CycA, DsdX, and YhaO, leading to downregulation of the c/bB gene as
observed via transcriptional GFP reporter assays. In an effort to decipher the interplay of D-Serine
with the clb locus and in regulation of the colibactin operon, CFT073 and Nissle 1917 deletion strains
lacking the Nitrogen regulatory protein C, ntrC (ginG) were created. Deletion of gInG results in
increased levels of c/bB transcription, with knockout mutants remaining susceptible to D-Serine-
induced repression of colibactin production. Our research further elucidates the complex regulation
of the colibactin locus and the mechanism of action by which D-Serine represses genotoxin
production. As D-Serine shows the potential to reduce colibactin-associated CRCs, understanding of
its repressive ability paves the road for a possible therapeutic candidate.
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Protein driven high-magnesium calcite mineralisation for the development of
a biomimetic protective coating

Craig Allan ORCID iD, Matt Hitching, Ricardo Del Sol Abascal, Richard Johnston, Geertje van
Keulen

Swansea University, Swansea, United Kingdom

Abstract

Biomineralisation, the controlled formation of mineral structures by living organisms, is a fascinating
process which offers exciting opportunities for innovations in materials science and biotechnology.
In this study, we explore the biomineralization potential of proteins from Pseudonocardia, symbiotic
bacteria found in the exoskeletons of Acromyrmex leaf-cutter ants, for the synthesis of high
magnesium calcite (HMC) protective coatings. HMC, a difficult to (bio)synthetise carbonate
(bio)mineral, is of particular interest due to its unique mechanical properties and potential
applications in various industries.

Three candidate proteins were identified following a strategy that combined Pseudonocardia pan-
genomic bioinformatics with ant in situ transcriptomics data. The candidate proteins have been
engineered for heterologous expression, including identification of opportunities that allow
incorporation of chemical handles hypothesized to accelerate the biomineralisation process.

FTIR spectroscopy has already been identified and tested as a method for discriminating between
calcium carbonates, notably calcite and high magnesium calcite, using geological minerals for
benchmarking. The characterisation and functionality of protein biomaterials and protein-driven
biomineralisation was assayed via high-resolution imaging, spectroscopic and mechanical analyses
including SEM, bioAFM, FTIR, EDS, and nanoscratching/indentation.

This research looks to advance our understanding of biomineralization processes in terrestrial
environments, notably ants and their associated symbiotic microorganisms. Furthermore, the
successful synthesis of HMC under fast and ambient conditions using protein scaffolds opens new
sustainability avenues for biomimetic material synthesis and the development of advanced materials
with tailored properties. As a carbonate, the material could also be deployed for carbon
sequestration applications.
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The use of plant growth promoting endophytic and rhizosphere
actinobacteria as a tool to improve the efficacy of soilless agriculture
technology in the UAE

Khaled El-Tarabily, Synan AbuQamar, Aysha Alkuwaiti, Sahar Allabban, Muna Alahbabi, Fatima
AlShamsi, Sana Naser

United Arab Emirates University, Al-Ain, UAE

Abstract

Hydroponics is one of the most important methods of modern agriculture to reduce the problem of
water scarcity. The United Arab Emirates has established many hydroponic farms for their
importance in agriculture and food self-sufficiency. This study aimed to find a new environmentally
friendly method to improve the efficacy of hydroponics by using a mixture of actinobacteria that
produces more than one type of plant growth regulators (PGR). Two different groups of
actinobacteria producing PGR were isolated. The first group lives in the rhizosphere outside the
roots, and the second group lives inside the plant roots. Both groups were tested for their ability to
produce PGR. The study proved the ability of the actinobacteria that live inside and outside the roots
to increase the production of green pepper and lettuce and give more statistically significant results
than the treatment that did not include actinobacteria. The new finding in the current study was
that the best treatment involved the actinobacteria that live inside the roots rather than those that
live outside the roots. This study demonstrated a significant increase in the internal content of PGR
in pepper and lettuce in the treatment that included actinobacteria that live inside the roots
compared to the rest of the treatments, and this explains the increase in the yield. This study is the
first to use an environmentally friendly method to increase the efficiency of hydroponics using
actinobacteria that live inside the roots.
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Using endophytic actinobacteria for biological management of mango
dieback disease in the UAE caused by Lasiodiplodia theobromae

khaled El-Tarabily, Synan AbuQamar, Amal Aljasmi, Noor Albastaki, Alaa Abdelhamid, Hajar
Alhammadi, Asma Alshamsi

United Arab Emirates University, Al-Ain, UAE

Abstract

From surface-disinfested mango roots, 27 streptomycete and 11 non-streptomycete actinobacteria
were isolated. Their ability to manufacture chitinase and to impede the growth of Lasiodiplodia
theobromae, the causative agent of mango dieback in the United Arab Emirates, was assessed.
Streptomyces griseus was the most inhibiting isolate; it generated a comparatively large amount of
chitinase and broke down the hyphae of L. theobromae in vitro, resulting in significant plasmolysis
and cell wall destruction. S. griseus crude culture filtrate showed antifungal action and considerably
(P<0.05) decreased the pathogen's germ-tube growth and spore germination. All samplings
conducted up to eight weeks after inoculation revealed the antagonist inside the root, suggesting
that the endophyte may have a home in the roots of healthy mango plants. Under greenhouse
circumstances, S. griseus dramatically (P<0.05) decreased the severity of the dieback disease. These
isolates colonized the mango root similarly to the chitinase-producing wild-type strain of S. griseus.
Still, the endophytic Streptomyces sp. isolate could not produce measurable quantities of chitinase,
lyse L. theobromae hyphae, or decrease dieback in the greenhouse tests. This study is the first to
document the control of an endophytic chitinolytic actinobacterium in mango roots on a soil-borne
plant pathogen.
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Improving cucumber tolerance to drought stress in the UAE with the use of
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Abstract

Several management techniques have been implemented in the United Arab Emirates (UAE) to
assist crops in overcoming the negative consequences of drought. In the UAE, date pits (DP) are
waste byproducts from date-processing businesses. For the first time, we offer a bacterization
approach comprising endophytic actinobacteria with potential field uses, locally made DP powder
(DPP; carrier), and cucumber seeds. This agro-biotechnological application aims to: (1) compare the
growth promotion activities of endophytic actinobacteria using DPP carrier with other commercial
carrier formulations; (2) evaluate the drought tolerance and growth performance of cucumber
grown on DPP or other carriers under conditions of water scarcity; and (3) ascertain the role of
actinobacteria, which produces the enzyme 1-aminocyclopropane-1-carboxylic acid deaminase, in
mitigating the negative effects of drought on cucumber. Our findings demonstrated that applying
endophytic actinobacteria and DPP worked well to stimulate cucumber growth when it was irrigated
with little water. It is abundantly evident that DPP, in its combination guarantees the root-colonizing
actinobacteria effective colonization of seeds and roots. In addition, we observed that when DPP and
endophytic actinobacteria were combined rather than actinobacteria alone, water consumption
efficiency rose by a factor of twelve in the extreme water shortage regime (20 percent FC). This is
the first to show how to use DPP+ actinobacteria, to encourage the growth of drought-stressed
seedlings and increase plant production in an ecosystem known as water scarcity. The results will
contribute to developing large-scale plans to exploit the UAE's underutilized nutrient-poor dry lands
to grow low-water-demand horticulture plants.
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Abstract

Understanding the complex epidemiology of WHO-priority pathogens such as E. coli, Klebsiella and
their antibiotic resistance patterns relies on holistic One Health approaches. In this study we have
sampled a hierarchical poultry community breeding structure including poultry, farmers, and their
environment across the central region of Malawi. We generated antibiotic enriched metagenomes
from a subset of 24 samples and combined this with long read sequences of 110 E. coli and Klebsiella
isolates resistant to clinically critical antibiotics for humans; ciprofloxacin and ceftriaxone.

We will map microbial and resistance landscapes to evaluate the contribution of ‘vertical’
transmission of resistance from founder flocks at the apex, down to multipliers and small-scale
farmers, compared to ‘horizontal’ introduction, along the supply chain. Facilitated by long read
sequencing we can resolve antimicrobial resistance genes (ARGs), their context and genomic
patterns of plasmids to identify potential sharing events between hosts and dynamic AMR. Through
a combination of structured sampling, long-read whole genome and metagenomic sequencing, we
aim to capture the prevalence and transmission of AMR to identify pathways of AMR spread and the
potential zoonotic risk of these within a complex environment. To present for the first time the
phenotypic and genomic characteristics of E. coli, Klebsiella and its domicile microbiome recovered
from a 60-year-old community poultry breeding system in Malawi.
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Impact of prebiotics and probiotics on the functional microbial diversity of
degraded soils reforested with Douglas fir shrubs

Romain Darriaut ORCID iD', Cécile Monard', Céline Roose-Amsaleg’, Léa Piedigrossi?, Arnaud
De Grave?

'Ecobio, CNRS, Université de Rennes 1, Campus de Beaulieu, Rennes, France. 2Ecolree, Brest,
France

Abstract

Many anthropogenic factors, such as high productivity agriculture and intensive forestry, contribute
to soil degradation. The reforestation of these degraded soils is a sustainable method for
reallocating forest ecosystem services such as wood production, carbon sequestration and the
restoration of soil biodiversity. The application of products that stimulate microbial communities,
such as prebiotics and probiotics, could facilitate the planting of young trees by stimulating their
growth and development in these deteriorated soil conditions. This project is the result of a
collaboration with two non-academic partners, Ecotree and Gaiago, the former a forest manager
and the latter a manufacturer of soil revitalizing products. The aim of the research is to study the
effects of prebiotic and probiotic treatments on the taxonomic and functional diversity of soil
microorganisms and the consequences for the growth of newly planted trees in degraded plots. To
achieve this, three plots with different occupancy histories (i.e. crop, heathland following clear-
cutting, grassland) were replanted with Pseudotsuga menziesii (Douglas fir) and on each plot, ten
trees were treated with prebiotics and probiotics and ten trees received water as a control
treatment. In order to understand the underlying impact of these treatments on the soil close to the
roots of the plants, enzymatic and metabarcoding approaches were carried out coupled with g-PCR
targeting microbial taxonomic markers of the bacterial and fungal communities, as well as certain
functional genes involved in the nitrogen cycle.
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Microbial inoculants increase the potential functionality of the root
microbiome of young vines
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Abstract

In viticulture, dead or unproductive plants are replaced by new ones which take at least three to ten
years to reach the full grape potential. While the addition of bacterial inoculants is mostly used to
control pathogens that are mainly linked to grapevine trunk diseases, their growth-potential are
rarely studied in viticulture. Similarly, the arbuscular mycorrhizal fungi (AMF) are symbionts having
the capacity to enhance grapevine development but are mostly studied for their ability to increase
resistance to environmental stressors in cultivated vines. Considering that the inoculation of
microorganisms can either create or deplete microbial niches, thus triggering a potential microbial
dysbiosis, the purpose of this project was to explore the effects of bacterial and AMF addition, in
combination or individually, on the soil and root associated microbiome of young grapevines.
Grafted V. vinifera L. cv. Cabernet Sauvignon (CS) scion on 1103 Paulsen were individually inoculated
with AMF (Rhizoglomus irregulare and Funneliformis mosseae) or in combination with a consortium
of two characterized plant growth-promoting rhizobacteria (PGPR: Pseudomonas veronii and
Pseudomonas brassicacearum). After five months in greenhouse, the combination of both PGPR and
AMF stimulated the root biomass and the abundance of potentially beneficial bacterial genera,
compared with the untreated condition or single inoculum. In other hand, the abundance of fungal
genera associated with grapevine diseases was reduced in the root endosphere. An increase in
metabolic functionality was perceived in the case of combined inoculation of PGPR and AMF.

200


https://orcid.org/0000-0003-2516-9200

A270

Bisphenol S impacts growth and transcription of commensal gastrointestinal
Bifidobacterium adolescentis
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Abstract

BACKGROUND: Recent studies have suggested links between several pesticides, food packaging
chemicals, and food processing chemicals and changes in microbiome and chronic diseases. No
systematic screening has been undertaken to assess the direct impact of these agri-food chemicals
on specific human gastrointestinal microbiota, at concentrations relevant to human dietary
exposure.

METHODS: We screened 57 representative gastrointestinal bacteria species in the presence of 30
widely used agri-food chemicals at 1uM. We further characterised a growth interaction between
Bisphenol S (BPS) and Bifidobacterium by screening 31 Bifidobacterium adolescentis strains and 20
strains of other Bifidobacterium species. Whole genome sequencing of all strains and RNA-seq was
conducted to better characterise the relationship of B. adolescentis exposed to BPS.

RESULTS: We observed 41% of agri-food chemicals impacted the growth of at least one screened
bacterial species. Notably, bisphenol compounds were overrepresented. To better characterise this
overrepresentation of bisphenols, further screening found that 16/31 (51%) of B.

adolescentis and 4/20 (20%) of other Bifidobacterium species were growth impacted when exposed
to BPS. Comparative genomics analysis correlated the observed growth phenotype in B. adolescentis
with accessory genome components relating to the cell wall. Transcriptomics of B.

adolescentis exposed to vehicle control versus BPA versus BPS identified BPS-specific transcriptional
changes to metabolism and stress response, distinct from that of BPA.

DISCUSSION: Our results are the first to systematically characterise agri-food chemicals impacts on
growth as a phenotype and also apply genomics and transcriptomics to better understand a
xenobiotic-microbiota interaction. Further studies are needed to understand the impact of these
findings on human health.
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Determining the role of prey-derived outer membrane vesicles in predation
by Bdellovibrio bacteriovorus.
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Abstract

The predatory bacterium, Bdellovibrio bacteriovorus, has potential as a “living antibiotic” due to its
capacity to invade and kill drug-resistant Gram-negative pathogens. Translation of this therapeutic
from “bench-to-bedside” requires an in-depth understanding of predator-prey interactions,
including how prey may escape predation. Outer membrane vesicles (OMVs) are known to mediate
interaction between bacterial species, and we hypothesize they may act as decoys or carry cargo
which affects the viability of B. bacteriovorus.

To investigate the potential role of prey-derived OMVs in predation, we purified and characterized
OMVs from two important clinical pathogens, Serratia marcescens and Klebsiella pneumoniae. OMVs
were visualised by transmission electron microscopy (TEM) and their protein content characterised
by LC-MS/MS. Proteomic analysis identified both prey package hydrolytic enzymes with the potential
to damage B. bacteriovorus in addition to numerous outer membrane proteins commonly found in
OMVs.

Purified OMVs added to predation assays were found to have little direct effect on B.

bacteriovorus viability. However, predators in the presence of additional OMVs were unable to
reduce the CFU/ml of prey as effectively as controls in the absence of purified OMVs (approximately
10-fold difference at all timepoints tested). Additionally, fluorescence microscopy using mCherry
tagged predators revealed slower rates of bdelloplast (predator inside prey) formation in the
presence of OMVs compared to controls.

Our preliminary findings suggest that OMVs may act as decoys, slowing the rate of predation and

associated reduction of prey viability. Future studies will utilise TEM and transcriptomic analysis of
the “predatosome” to better characterise OMV-predator interactions.
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Extracellular ATP is a signaling molecule in bacteria
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Abstract

In animals and plants extracellular ATP (eATP) functions as signalling molecule and regulates the
immune response. During inflammation intestinal bacteria are exposed to elevated eATP originating
from the mucosa. Whether bacteria respond to eATP is unclear. Here we show that non-

pathogenic Escherichia coli responds to eATP at physiologically relevant concentrations by modifying
its transcriptional and metabolic landscape. The use of a promoter library showed that the response
to eATP is time-, dose- and medium-dependent. Genes related to lipid, amino acid, or vitamin
metabolism were regulated. Metabolomics showed that eATP triggers the enrichment of molecules
with bioactive properties on the host or bacteria. Combined genome-scale modelling highlighted the
global metabolic modifications. Moreover, eATP altered the sensitivity to antibiotics and
antimicrobial peptides. Finally, in pathogens eATP controls the expression of virulence and fitness
factors. Our results indicate that eATP is a signalling molecule in prokaryotes which regulates
physiology, antimicrobial resistance, and virulence.
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Abstract

Secondary metabolites produced by bacteria enable them to thrive and deal with their neighbours.
Recent studies have shown that bacterial odours can facilitate inter-kingdom interactions as well.
Previous work from the lab has shown that 1-undecene, an odour produced by Pseudomonas
aeruginosa, can induce aversion in C. elegans, a bacterivorous worm. We showed that 1-undecene
can regulate immunity in C. elegans. We asked whether bacterial odours could also influence host
dietary behaviour. To understand this, we studied olfactory bases of interaction between C. elegans
and CeMbio, worms’ natural microbiome. Using behavioural assays, we found that the worms are
attracted to 3 bacteria in an olfaction-dependent manner. We found that the preferred CeMbio
bacteria are sensed via the AWA and AWC pair of odour sensory neurons of C. elegans. Using SPME-
GC/MS analysis, we found that preferred CeMbio bacteria share a common volatile. This volatile is a
known attractant for C. elegans and is derived from catabolism of an amino acid in bacteria. We
showed that the abundance of this volatile can be increased by supplementing the bacteria with this
amino acid, which in turn enhances the attraction of worms to the bacteria. Finally, we showed that
the robust response to this odour is retained in the wild isolates of Caenorhabditis sp. emphasizing
its ecological relevance. Altogether, our findings suggest usage of an olfactory code to identify an
amino acid-enriched diet by C. elegans in its habitat.

204



A276

Gut colonization of the sulphidogenic Bilophila wadsworthia under a high-fat
diet

Lizbeth Sayavedra ORCID iD, Muhammad Yasir, Andrew Goldson, Arlaine Brion, Gwenaelle Le
Gall, Tianqi Li, Mar Moreno-Gonzalez, Annalisa Altera, Keith Turner, Naiara Beraza, Arjan Narbad

Quadram Institute Bioscience, Norwich, United Kingdom

Abstract

High-fat diets alter the gut microbiota composition and stimulate the proliferation of the
sulfidogenic bacterium Bilophila wadsworthia (Bw). Bw expansion is linked to gut inflammation and
dysfunction of the intestinal barrier and bile acid metabolism. The genetic basis for its colonization in
the gut remains largely unknown.

In this study, we used a genome-wide transposon mutagenesis approach for Bw, TraDIS-Xpress, to
identify genes essential for gut colonization of mice under a high-fat diet with or without a simplified
humanized microbial consortium (SIHUMI). The effect of the microbiota on host health was also
determined. Compared to Bw alone, the combination of Bw with SIHUMI caused a lower weight
increase, higher gut permeability and abundance of the pro-inflammatory cytokines IL-1a and IFN-G.
Comparison of the mutants present in culture, against the mutants in the gut, revealed that 82
genes were not-essential in culture but beneficial for gut colonization. These included genes for
respiration and microcompartment formation, which allow Bw to efficiently respire taurine and
isethionate. A higher number of genes was required by Bw for gut colonization when together with
the SIHUMI consortia as compared to monoculture, including the synthesis of nucleotides and
histidine.

Our results suggest that Bw uses microcompartments for competitive metabolism that allows it to
thrive in the gut, similar to enteric pathogens. The exacerbated detrimental effect of Bw with
SIHUMI, suggests that the microbial composition plays a key role in the modulation of the activity of
this pathobiont.
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Abstract

Quorum Sensing (QS) constitutes a sophisticated bacterial communication system, allowing
organisms to sense their population density using autoinducer molecules. While Gram-negative
bacteria rely on autoinducer-1 (AHL), both Gram-positive and Gram-negative counterparts utilize
autoinducer-2 (Al-2) to regulate various mechanisms. Exploring Al-2 signaling in spoilage-related
microorganisms, particularly examining Al-2 responsiveness in Pseudomonas fragi devoid of AHL
production. In this study, we aimed to conduct the relation between spoilage properties like
motility, biofilm, proteolytic activity, and Al-2 production. Isolates (n=83) from beef and minced
meat samples were characterized, identifying 15 putative P. fragi and 57 closely related P. bubulae
via rpoD primers. All isolates exhibited robust motility (swarming, swimming, and twitching). Biofilm
formation assays indicated 37 isolates with significant biofilm production, quantified using a well-
plate spectrophotometer. Assessment of Al-2 production through luminescence via Vibrio harveyi
biosensors revealed activity in 69 isolates. Future investigations aim to elucidate the impact of Al-2
production gene deletions on these divergent behaviors. This study illuminates how Al-2 signaling
works in Pseudomonas species found in meat, revealing how communication influences spoilage
characteristics. Understanding Al-2's impact on spoilage-related mechanisms provides valuable
insights into managing microbial spoilage in meat-based environments.
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Abstract

Staphylococcus aureus is known to colonise the nasal cavity of around 30% of the adult population,
along with other commonly isolated bacterial species such as Corynebacterium spp. and coagulase
negative staphylococci. This project aimed to assess (i) the role of inoculum size

and nasal colonisation by exogenous MRSA; (ii) effect of antibiotic exposure on the

colonisation ability of MRSA.

Nasal swab from a healthy individual was resuscitated and used as source of nasal staphylococci.
Overnight broth cultures of nasal commensals were co-cultured with low (104 CFU/mL) and high
(107 CFU/mL) clinical MRSA isolate to assess survival of both species. The impact of

antibiotics including mupirocin, used for decolonising MRSA positive individuals, was also assessed.

Growth of exogenous MRSA was reduced in the presence of nasal staphylococci. Growth of MRSA at
an inoculum size of 104 CFU/mL was significantly reduced compared with 107 CFU/mL. In the
presence of mupirocin, decline of both commensal and MRSA population was observed.
Additionally, use of sub-inhibitory concentrations of antibiotic that MRSA was resistant to led to loss
of nasal staphylococci after 26 hours.

Nasal commensals of healthy individuals can prevent colonisation with invading exogenous MRSA
isolates and is dependent on the inoculum size. Antibiotic exposure alters the interplay between
MRSA and nasal commensals. Treatment with mupirocin, likely makes a healthy individual
vulnerable to potential colonisation by exogenous MRSA in future.
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Abstract

Opportunistic pathogens such as Pseudomonas aeruginosa (Pa), Staphylococcus aureus (Sa), and
Candida tropicalis (Ct) commonly co-inhabit chronic wounds. The secretome of these pathogens may
significantly contribute to delayed wound healing.

Clinical isolates of Pa, Sa, and Ct, obtained from diabetic foot ulcers, were cultured individually or in
combination in Davis & Mingioli Medium A for 48 hours. From harvested supernatant, metabolites
were extracted, and untargeted metabolomics performed using ESI-LC-MS. Using human fibroblast
cells (HFCs), cell proliferation, trypan blue staining, cytotoxicity and cell migration assays were
carried out.

A total of 1052 metabolites were identified in the individual cultures of Pa, Sa and Ct, while co-
cultures of Pa-Sa and Pa-Ct showed 315 and 273 metabolites, respectively. A dose-dependent
response was noted in cytotoxicity assessment; however, metabolites from co-cultures exhibited
more cytotoxicity than those from mono-cultures. A notable decrease in proliferation was observed
in metabolite-treated group when compared to the control group. Cell migration revealed a
reduction in migration for HFCs treated with metabolites with metabolites from co-cultures
exhibiting a substantial decrease in migration.

Our observations highlight the significant anti-migratory and cytotoxic properties inherent in
pathogen-secreted metabolites. Virulence factors secreted by pathogenic microbes play a pivotal
role in impeding the wound healing process by inhibiting inflammatory response, suppressing cell
proliferation, and hindering re-epithelialization. Our investigation shows that the microbial
secretome exerts a discernible impact on skin cells and slows the closure of wounds, consequently
resulting in delayed healing of ulcerations
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Abstract

During pathogenic infections, interactions between the host and the pathogen can occur either
directly through physical adherence or indirectly through secreted molecules. This dynamic
determines the trajectory of the pathogenesis. The host employs various strategies to counteract
the infection, and the structural integrity of tissues serves as the primary mechanical barrier to
pathogen assaults. One notable example is the epithelial cells that line various organ systems; their
shape plays a pivotal role in defense against pathogens. Any disruption to the epithelial lining
triggers the cell's autonomous immunity and leads to the clearance of the pathogen.

The C. elegans intestinal epithelium, lacking specialized immune cells, provides an intriguing model
system to investigate the role of epithelial cells in pathogenesis. P. aeruginosa, a pathogen known
for affecting human epithelial linings, behaves differently in C. elegans, where it acts as an
extracellular pathogen residing in the lumen. Our study focused on understanding the impact of P.
aeruginosa infection on the architecture of the intestinal epithelium. We found that P. aeruginosa
infection causes deformation in the C. elegans intestine, particularly affecting all apical regions of the
tissue. Since the cell cortex is the fundamental component of the epithelial support structure, we
conducted a candidate RNAI to identify key contributors to this deformation. We identified that
GTPase CDC-42 is an upstream regulator inducing intestinal deformation following infection. Our
work sheds light on the crucial physiological role of tissue architecture in the context of
pathogenesis and provides a foundation for a deeper understanding of the underlying mechanisms.
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Abstract

Intestinal homeostasis is achieved through a dynamic interplay between the resident microbiota and
the intestinal immune system. Specific microbiota members, such as the prominent gut symbiont
Bacteroides thetaiotaomicron, coordinate this homeostasis through production of specific molecules
that promote anti-inflammatory responses. However, the molecular mechanisms that underlie these
beneficial interactions are poorly defined. Using an in vitro model system we found that B.
thetaiotaomicron elicits production of anti-inflammatory cytokines, like IL-10, in a TLR2-dependent
manner in response to outer membrane vesicles (OMVs). Using a transposon mutagenesis library,
we identified that gene BT1160, predicted to encode subunit A of the Na*-transporting NADH
ubiquinone oxidoreductase (NQR), is critical for B. thetaiotaomicron-mediated induction of IL-10.
Deletion of this gene, the entire NQR complex (BT1155-BT1160) or all but gene BT1160 (BT1155-
BT1159) recapitulated these findings, demonstrating a key role of the NQR complex in the
modulation of host immune responses and establishing its necessity for B. thetaiotaomicron to
induce IL-10. Disruption of the NQR complex impaired OMV biogenesis, and normalization of the
amount of OMVs produced by ngr mutants to that of the wild-type strain restored IL-10 induction by
B. thetaiotaomicron. These data mechanistically link the role of the NQR complex in OMV biogenesis
and underscore the requirement for coordinated OMV generation in immune modulation by B.
thetaiotaomicron. Future work will investigate its role in the coordination of anti-inflammatory
responses in vivo. Overall, these findings suggest that the B. thetaiotaomicron NQR complex
promotes host-bacterial mutualism by favoring an anti-inflammatory intestinal milieu.
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Abstract

Roseburia hominis is an abundant constituent of the human gut microbiome and a member of the
Lachnospiraceae bacterial family. Its ability to produce short-chain fatty acids (SCFAs) such as
acetate, propionate, and butyrate has been associated with the modulation of gut microbial ecology
and host energy homeostasis. We have recently shown that R. hominis uniquely produces “silent”
flagellins that can bind to host toll-like receptor 5 (TLR5) without initiating a pro-inflammatory
response. This suggests that these organisms can actively modulate their interaction with the host
immune system, challenging our current understanding of flagellin-TLR5 interactions. We now seek
to understand the genetic basis for silent and stimulatory flagellins and the mechanisms for their
interaction with the host. To achieve this we systematically identified the requirements for
successful DNA transfer to R. hominis, resulting in the first genetic system for this non-model
organism. We identified four restriction-modification defence systems in R. hominis and
characterised the methyltransferases and their subunits responsible for protecting its own DNA.
Next, we developed an in vitro methylation strategy that was applied to a series of E. coli-
Lachnospiraceae shuttle vectors, enabling DNA transfer and uptake at high efficiencies. We then
constructed knock-out vectors to sequentially remove each flagellin gene from the chromosome and
characterised mutant impact on R. hominis in vitro growth kinetics, substrate utilisation, and
motility.
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Abstract

Puerperal sepsis, or child-bed fever, is a life-threatening bacterial infection most commonly caused
by Streptococcus pyogenes. While outbreaks have been detailed in classical epidemics, puerperal
sepsis remains a global health problem today. Repeated epidemiological studies have shown that
the S. pyogenes protein R28 is over-represented in outbreaks of puerperal sepsis. Despite this, little
is understood about the disease mechanisms, or the role of R28 in puerperal sepsis. Here, we
identify the host receptor of R28 as human CEACAM1 and show this interaction to be highly specific
through direct binding assays. High-resolution structural analysis revealed that a domain of R28 with
an Igl3-like fold binds to the N-terminal of CEACAM1. Through biochemical investigation, we
identified the interacting residues at the binding interface and determined that the interaction was
highly human specific. Next, we showed this interaction promotes adhesion of S. pyogenes to human
cervical cells through an epithelial adhesion assay. Moreover, we used an in vitro scratch assay as a
measure of wound healing and showed the interaction suppresses epithelial wound repair. Finally,
using an ex-vivo cervical explant model, we show this interaction subverts host innate immune
response by quantification of protein level production of cytokines and chemokines. Taken together,
these findings present a single adhesin-receptor interaction as responsible for driving pathogenesis
of bacterial sepsis via distinct pathological outcomes. Here, we provide molecular insights and
mechanistic information of one of the most important infectious diseases in medical history.
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Abstract

Salmonella are important foodborne pathogens which cause a spectrum of disease in humans
ranging from gastroenteritis to Typhoid fever. Motility is essential in physiology and contributes to
competitive advantage in finding a niche within the gut through chemotaxis. Bacteria sense and
respond to stimuli through a mechanism called two-component systems. Colonisation resistance is a
phenomenon whereby the innate intestinal microbiota repel invading pathogens from establishing a
niche and causing disease. The small molecule indole, which is produced by members of the
microbiota, has been shown to regulate basic physiology, virulence, and biofilm formation in a
number of pathogenic bacteria, but does it affect motility in Salmonella and how is it sensed?
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Abstract

Pseudomonas aeruginosa is a highly antimicrobial-resistant pathogen that causes difficult-to-treat
acute and chronic infections, due to its high host adaptability. New antibiotic therapies against P.
aeruginosa are urgently needed. Elucidation of host receptors for P. aeruginosa is critical for the
design of innovative treatments against its infections. We have identified, for the first time, the role
of protein disulfide isomerases (PDI) Al and PDIA3 in P. aeruginosa attachment to epithelial cells
using a novel unbiased 2D proteomic approach. Treatment of human bronchial epithelial cells
(16HBE1407) with the PDI inhibitor, LOC14, showed a dose-dependent decrease in P. aeruginosa
attachment to these cell lines (p=0.0188). P. aeruginosa attachment to HEK293T cells overexpressing
PDIA1 and PDIA3 was higher than the control (empty plasmid); (p= 0.0360, 0.0132, respectively).
Bacterial attachment to CRISPR cell lines A549 pdia3” was lower than to A549 cells (p= 0.0344) while
attachment to A549 pdia3” transfected with a plasmid containing pdia3 restored the attachment
levels. Confocal microscopy suggested a co-localization of P. aeruginosa with the PDIs on the human
cell surface. Finally, the in silico superposition of human PDI structural models with P. aeruginosa
PDIs suggested a possible P. aeruginosa hijacking of host PDIs. Our study enables a better
understanding of P. aeruginosa interaction with the host, opening the possibility of understanding a
critical pathway for P. aeruginosa interaction with the human cells that might lead to the design of
novel antimicrobial therapies or the use of currently available drugs that target human disulfide
isomerases.
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Abstract

Klebsiella pneumoniae (KP) are Gram-negative bacteria of public health concern due to their capacity
to acquire antibiotic resistance and cause deadly infections. STAT1 is a master transcription factor
activated through IFN signaling and helps defend against systemic spread of acute KP-
intrapulmonary infection. We used Stat1” mice to study the impact of loss of IFN signaling on KP-
induced sepsis.

Wild-type (WT), Stat1”-, and myeloid cell-specific STAT1-deficient (LysM®/";Stat17/) mice were
intratracheally inoculated with a KP clinical respiratory isolate (10° CFU) belonging to the
hypervirulent K1 serotype. Bulk-RNA seq showed that Stat1”- mice exhibited an exaggerated
neutrophil signature in the lungs but showed no significant difference in lung CFU 24h post-infection.
By 48h, Stat1” mice exhibited significantly increased lung CFU and extrapulmonary dissemination to
the liver and kidney, whereas WT mice showed reduced KP extrapulmonary burden. By 72h, Stat1”-
mice displayed increased BAL neutrophil counts and free NE activity compared to WT mice.
LysMce/W Stat 17/" mice demonstrated no significant difference in lung CFU and extrapulmonary sites
compared to WT littermates at 48h post-infection. By scRNA seq, KP-infected lungs of Stat1”" mice
displayed heightened CD4*T-cells at 24h. Flow cytometry analysis confirmed that IL-17-producing
CD4*T-cells were increased in the lungs of Stat1” mice at 24h post-infection. Blocking global IL17-
signaling led to increased KP proliferation and dissemination, while CD4*T-cell depletion reduced KP
abundance in the lungs of Stat1”" mice.

Our findings suggest STAT1 employs myeloid cell-extrinsic mechanisms to regulate neutrophil

responses and protect against invasive KP by restricting non-specific CD4*T-cell activation in the
lung.
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Abstract

Transcriptional regulators enable microbes to respond to external cues, presenting a tuneable
response system involved in antimicrobial resistance, nutrient availability, metabolic
reprogramming, quorum sensing signalling and cell-cell communication, efflux, and
biotransformation. Recently, two families of transcriptional regulator have emerged with key roles in
cell-cell communication and the shaping of microbial community dynamics. Acting as receivers and
transducers for distinct chemical languages, members of the LysR- and LuxR- families of
transcriptional regulators are now known to play key roles in the pathophysiology of infection.
However, many of the proteins in these families remain uncharacterised and therefore it is
important that their evolutionary trajectory is understood to uncover the functionality of this hidden
‘control-ome’.

Comparative genomics revealed a wide distribution of LysR-type transcriptional regulators across
Pseudomonas aeruginosa, with core LTTRs present in >90 % of the genomes and accessory LTTRs
present in <2 %. PgsR, the receptor for the Pseudomonas quinolone signal (PQS) was found to be
amongst the most variable in the dataset. Complementation of the PAO1 pgsR- mutant using
representative variant PgsR sequences suggests a degree of structural promiscuity within the most
variable of LTTRs. Comparative genomics also revealed that this promiscuity of diversification is seen
in the LuxR-type transcriptional regulators. Best known as the receptor for the classical quorum
sensing acyl homoserine lactone signal, photopyrones have recently emerged as a new chemical
language operating through the LuxR system. We show photopyrones and their analogues have anti-
biofilm and negative growth impacts on several ESKAPEE and other opportunistic pathogens.
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Abstract

A growing body of research has shown an association of certain oral bacteria with colorectal cancer
(CRC). Of particular interest is the oral anaerobic bacterium Fusobacterium nucleatum, which has
been found to be enriched in CRC tissues compared to controls. Five subspecies of F. nucleatum
have been described and a growing body of evidence suggests that that they have varying
pathogenic potential.

This study investigated the impact of adhesion and invasion of three subspecies of F. nucleatum: ssp.
animalis, ssp. nucleatum and ssp. polymorphum on colorectal cancer cells (CaCo-2), measuring the
release of inflammatory mediators using the Olink target 48 panel.

A total of 3 cytokines were significantly differentially expressed out of 45 measured biomarkers, of
which two (CXCL10 and IL-17C) were highly expressed in the F. nucleatum subspecies compared to a
control. Whilst CXCL10 showed an increase in all subspecies, only subspecies nucleatum and
polymorphum led to higher expression of IL-17C, which has been shown previously to aid in tumour
promotion.

This study uncovered subspecies-specific differences in host-cell cytokine and chemokine secretion,
demonstrating the complex interplay of inflammatory mediators, host factors, pathogens and their

characteristics in the tumour environment.

Understanding the differences between F. nucleatum subspecies in host-pathogen interactions can
uncover specific mechanisms which are key to their role in CRC.
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Abstract

Microbial communities form spatially organized biofilms in which species adhere, multiply, and form
microcolonies held in matrices of extracellular polymeric substances. Although biofilms have been
thought to be stationary, Flavobacterium johnsoniae forms a unique spherical biofilm called a
“zorb,” which is propelled by its base cells. Here we report the first multispecies motile biofilms,
designated co-zorbs, in which F. johnsoniae encapsulates and localizes other bacterial species within
the core of the zorb. The spatial organization and formation kinetics of co-zorbs are cell-density
dependent and occur only with metabolically active cells. Several bacterial species form co-zorbs
with F. johnsoniae, including non-motile MRSA. Co-zorbs transport and disperse non-motile MRSA
and other bacteria, underscoring the potential implications for co-zorbs in infectious disease. The
discovery of co-zorbs expands our understanding of the complex interactions in microbial
communities, challenges the perception of multi-species biofilms as static structures, and invites
further exploration of the ecological and biomedical significance of co-zorbs.
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Abstract

Pseudomonas aeruginosa is an opportunistic pathogen that causes damaging chronic respiratory
infections. During chronic infection P. aeruginosa populations undergo a suite of characteristic
genomic adaptations to the lung environment, including loss of quorum sensing. However, what
selective factors within the lung environment drive this evolutionary path remain poorly understood.
Here, we used evolution experiments (>250 generations) and population genomics to test how lung
environmental factors associated with inflammation, specifically oxidative stress and availability of
free amino acids, drive the evolution of P. aeruginosa quorum sensing. We report that high levels
of oxidative stress and availability of amino acids limited fixation of evolved quorum sensing
negative (QS-) mutants. We then used population genome sequencing to determine the genetic
basis of these contrasting evolutionary dynamics. Together our findings suggest that variation in the
host environment arising from different levels of inflammation could drive differences in the
evolutionary trajectory of P. aeruginosa populations with possible consequences for virulence of
infections.
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Abstract

From ancient times, humans have sought salt, especially for preserving, flavouring, and texturing
food. However, excessive consumption of sodium, mostly from salt, can lead to about 2.5 million
deaths yearly. Excess sodium intake has been linked to various diseases, particularly cardiovascular
diseases. There has been increased interest in the gut microbiome and the perturbation of these
microbes has been linked to several health conditions. Recently, research efforts have been geared
towards the interaction within these microbial communities and the identification of specific
signatures in various physiological states and conditions. However, there is still a paucity of
information on dietary sodium intake and its relationship with gut microbiota. Therefore, this study
aims to elucidate the relationship between dietary sodium intake and the human gut microbiota.
Here, using food consumption and metagenomic data, we investigate sodium intake and alterations
of the human gut microbiota. We also used functional predictive tools to reconstruct pathways
relevant to sodium reabsorption. We found that compared to low sodium diet (LSD), high sodium
diet (HSD) altered the gut microbiota composition with a significant reduction in Bacteroides and an
inverse increase in Prevotella. However, there is no distinct Firmicutes/Bacteroidetes ratio between
the two groups. Since it is currently difficult to confidently associate the F/B ratio with what is
considered healthy (e.g low sodium) or unhealthy (e.g high sodium), we suggest that the use of a
genus-based ratio such as Bacteroides/Prevotella (B/P) ratio may be beneficial for the application of
microbiome studies in health.
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Abstract

Bacteriophages are the most abundant biological entities on the planet. Many phages employ two
lifecycles upon infection: lytic, where they lyse cells to release new phage particles, or lysogenic,
where they integrate into the bacterial genome. SPB-like phages that infect Bacillus utilise a
communication system to coordinate their lysis/lysogeny decision (Erez et al, Nature 2017).
Effectively, these phages employ quorum sensing to switch between lytic and lysogenic replication
depending on the concentration of the “Arbitrium” signal molecules they produce (Erez et al, Nature
2017; Bruce et al ; Brady et al; Aframian et al). Crucially, closely related phages often produce
different signal molecules, and anecdotal evidence suggests that phage only sense their own signal.
However, recent data from our lab show that at least some SPB-like phages can cross-talk.
Systematic studies are lacking that explore cross-talk between SPB-like phages. | will present
experiments that investigate variation in the specificity / promiscuity of different signal receptors
carried by diverse SPB-like phages. Furthermore, | am analysing the structures of these receptors to
identify the molecular determinants of signal specificity and to understand how novel specificities
may evolve in these phages.
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Abstract

There is a strong association between chronic obstructive pulmonary disease (COPD) and bacterial
infection, with 50% of disease exacerbations being directly linked with infection by bacteria including
Haemophilus influenzae and Moraxella catarrhalis. Whether a bacterial infection is a cause or
consequence of disease exacerbation remains unclear. Recent studies show that the abundance of
specific bacterial genera in the lung microbiome shifts as COPD severity increases - as COPD
symptoms worsen, the abundance of commensal Prevotella spp. decreases, while the abundance of
opportunistic pathogen Moraxella spp. increases. These shifts in the diversity of the microbiome are
associated with lower expression of genes promoting epithelial barrier integrity, including those
which promote tight junction formation. Tight junctions are important structures for maintaining
epithelial integrity and are an important marker of lung health. The association between Prevotella
spp. and Moraxella spp. abundance, and the expression of tight junction proteins, suggests that the
composition of the microbiome might be able to directly affect epithelial integrity and therefore a
direct link between the microbiome and disease outcomes.

The relationship between respiratory microbiome commensals and pathogens on the integrity of the
respiratory epithelium was explored using Calu-3 monolayers grown at the air-liquid interface. Our
data show that P. melaninogenica has a weaker potential to damage epithelial integrity than M.
catarrhalis, and that this difference was visible in the intensity of occludin in Calu-3 monolayers
when cells were fluorescently labelled. The impact of microbial diversity on important cellular
processes in COPD will be discussed.
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Abstract

Pseudomonas aeruginosa is a Gram-negative bacterium and an opportunistic human pathogen,
posing a wide range of life-threatening infections on immunodeficient patients. The increasing
challenge in treating the infections of P. aeruginosa can be attributed to its identified capacity to
resist multiple antibiotics. Colistin, a polymyxin antibiotic serves as the last-resort therapeutic
antibiotics against P. aeruginosa infections, targets lipopolysaccharides (LPS) on the outer leaflet of
bacterial outer membrane. The negatively charged lipid A component of LPS interacts with the
positively charged colistin, resulting in the destruction of membrane permeability. The acting
efficacy of colistin can be sabotaged by LPS molecular modification. A comprehensive understanding
of LPS on bacterial surfaces can provide insight to develop new antimicrobial strategies against
infections. Stochastic optical reconstruction microscopy (STORM) is a super-resolution microscopy,
breaking the resolution limitation of optical microscopy by stochastic localising and mathematical
reconstructing individual fluorophores. The aim was to investigate LPS dynamics on P. aeruginosa at
the single cell level using STORM. P. aeruginosa was subjected to stain with fluorophore-conjugated
polymyxin in compared to stain with a lipophilic fluorescent dye. Results by from STORM and
statistical analysis, indicated that the intensity of lipophilic stained cellular membrane was uniformly
distributed, suggesting that it is an integral component of the entire cell membrane. LPS strained by
fluorescent-polymyxin exhibited an intermittent distribution pattern, which implies an unequal
distribution of LPS across the cell membrane. The current observation lay the groundwork for future
investigations in the LPS distribution in potential contribution to colistin resistance.
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Abstract

The Trichomonas genus represents a diverse group of parasitic protozoans which can infect a range
of animal species with a well-established zoonotic potential. Species include Trichomonas vaginalis, a
Human STI, and Trichomonas gallinae, which infects birds, primarily Columbiformes.

They reside at mucosal surfaces of their host, alongside a complex microbiota. Trichomonas species
are described as able to damage host tissue through inducing excessive inflammatory host
responses. Notably, infections of Human and birds by Trichomonas species are associated with
significant changes in the microbiota taxonomic composition. In Humans, change associated with T.
vaginalis infection of the female urogenital tract are considered to lead to a dysbiotic microbiota
that contributes synergistically to disease states and increases susceptibility to important pathogens,
namely HIV and HPV.

However, interactions between Trichomonas and the members of the microbiota are poorly
understood at the molecular and cellular level. This work aims to gain new insights into
Trichomonas-Bacterial interactions through integrating microbiological, biochemistry/enzymology,
comparative genomic and transcriptomic approaches.

Using Trichomonas gallinae as a model we present evidence that Trichomonas species, including T.
vaginalis, have acquired a repertoire of genes encoding enzymes capable of interacting with the
bacterial cell wall that have their transcripts significantly modulated in the presence of the bacteria
Escherichia coli.

These tools may allow Trichomonas to out-compete neighbouring bacteria and/or liberate
molecules that can promote Trichomonas’ growth and host tissue inflammations. These findings
bring new insights into Trichomonas-Bacterial interactions and how these evolutionarily conserved
interactions can potentially influence the zoonotic ability of Trichomonas.
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Abstract

Antimicrobial resistance has driven the requirement for the development of new antibiotics and a
comprehensive understanding of the production of antimicrobials and the microorganisms that
produce them. Clavulanic acid (CA) is a compound administered alongside beta-lactam antibiotics to
increase their efficacy and is synthesised industrially by Streptomyces clavuligerus. Decades of strain
improvement through random mutagenesis have allowed the development of strains of S.
clavuligerus that return higher yields of CA, often at the cost of genetic stability and metabolic
flexibility. Extensive genome sequencing efforts have shown that these strains have a dynamic
genome that may be unpredictable during the fermentation process, significantly affecting the
production of CA throughout the process. We have repurposed barcode sequencing technology
which allows us to monitor the genotype of S. clavuligerus and relate to phenotypic changes within
an industrial fermentation. This enables the tracking of emerging clonal lineages in the fermentation
via the relative abundance of barcoded strains. We have shown that media and scale of a
fermentation effects the stability of the strains, potentially altering their production of CA. This work
was carried out with a view to using genetic interventions to improve the stability of strains within a
fermentation, thus returning higher and more consistent industrial yields of CA to help us tackle the
ongoing problem of antimicrobial resistance.
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Abstract

The development of COVID-19 vaccines as an effort to mitigate the outbreak, has saved millions of
lives globally. However, vaccination breakthroughs have challenged the vaccines’ effectiveness and
provided incentives to explore facets holding potential to alter vaccination-induced immunity and
protection from subsequent infection. We explored functional dynamics of nasopharyngeal
transcriptionally active microbes (TAMs) between vaccination breakthroughs and unvaccinated
SARS-CoV-2 infected individuals. Microbial taxonomic communities were differentially altered with
skewed enrichment of bacterial genera of Firmicutes and Gammaproteobacteria with grossly
reduced phylum Bacteroidetes in vaccination breakthrough individuals. The Bacillus genus was
abundant in Firmicutes in vaccination breakthrough whereas Prevotella among Bacteroides
dominated the unvaccinated. Also, Pseudomonas and Salmonella of Gammaproteobacteria were
overrepresented in vaccination breakthrough, whilst unvaccinated showed presence of several
genera, Achromobacter, Bordetella, Salmonella and Pseudomonas, belonging to Proteobacteria. At
species level, the microbiota of vaccination breakthrough exhibited higher abundance of unique
commensals, in comparison to potential opportunistic microbes enrichment in unvaccinated
patients’ microbiota. Functional metabolic pathways like amino acid biosynthesis, fatty acid and beta
oxidation, associated with generation of SCFAs (short chain fatty acids), were enriched in vaccination
breakthroughs. Majorly, metabolic pathways of LCFAs biosynthesis (long chain fatty acids) were
associated with the unvaccinated. Our research highlights that vaccination decreases the microbial
diversity in terms of depleting opportunistic pathogens and increasing the preponderance of
commensals with respect to unvaccinated patients. Metabolic pathway analysis substantiates the
shift in diversity to functionally modulate immune response generation, which may be related to
mild clinical manifestations and faster recovery times during vaccination breakthroughs.
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Abstract

Mycobacteroides abscessus (MABC) is capable of causing pulmonary, skin, soft tissue, and
disseminated infections with immunocompromised patients (such as Cystic Fibrosis patients) being
most at risk. Increasing numbers of these infections are resistant to treatment with antibiotics with
resistance often being acquired from other microorganisms.

Early work by Sharples and Lloyd identified the potential importance of Intergenic Regions (IGRs)
within bacterial chromosomes in relation to their flanking genes where intergenic repeat units are
found in identical locations across Escherichia coli and Salmonella typhimurium suggesting potential
conservation across the Enterobacteriaceae family. Despite this work, little advancement occurred in
understanding IGRs in microorganisms until 2018 when a pangenome analysis tool for IGRs in
bacteria was published called Piggy. Piggy is solely for IGRs and allows for examination of horizontal
gene transfer as well as expanding our ability to infer the impact of gene regulation on phenotypic
expression.

Presence/absence of clusters of homologous intergenic sequences in GWASs enable a better
understanding of genetic influences on expressed phenotypes and can be utilised to explore regions
of a species’ pangenome to identify antimicrobial resistance genes that could have been transferred
by mobile genetic elements.

This study identified significant genes related to antibiotic resistance, including TetR/AcrR regulators,
beta-lactamases, MarR family, WhiB, and PaaX. Phage-driven antimicrobial resistance evolution was
highlighted, with both lytic and lysogenic phage playing roles, particularly lysogenic phage carrying
AMR genes. The presence of genes foreign to MABC, such as SpollM, ComA, and FIgA, raise
guestions about their origins and potential functions.
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Abstract

The eukaryotic cell cycle is a controlled and regulated process, enabling cells to grow and divide into
two identical daughter cells. Cdc25 phosphatase and Weel kinase regulate the entry of cells into the
mitotic phase of the cell cycle by engaging in a bistable molecular switch to abruptly activate the
cyclin-dependent kinase, Cdc2. The cell cycle has the capacity to evolve and adapt as seen in
cancers; as such understanding mechanisms of cell cycle control adaptation could be pertinent

to uncover potential treatment targets or resistance pathways. In this study, using experimental
evolution and the fission yeast Schizosaccharomyces pombe as a model organism for cell cycle
control, we determine how cell cycle regulation can adapt when defective. Wild type (PN1) and
mutant (weelA and cdc25-ts (temperature sensitive)) strains of the fission yeast were evolved for
over 200 generations and were phenotypically characterised (cell size at division, generation time,
and temperature sensitivity). Minimal changes were seen in the evolved wild type

and weelA populations, but significant phenotypic differences were observed in the evolved cdc25-
ts populations compared to their ancestors, with cell size at division, generation time and
temperature sensitivity all decreasing. Notably, there were variations in phenotypes in

the evolved cdc25-ts single clones, suggesting that there are multiple adaptation pathways

to defects in mitotic entry and cell cycle control. Initial genotypic analysis of the cdc25-ts populations
suggests evolution is constrained, with one population containing a mutation in cdc2 and two other
populations with mutations in the protein kinase domain of weel.
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Abstract

Background The effect of microbes on their human host is often mediated through changes in
metabolite concentrations. As such, multiple tools have been proposed to predict metabolite
concentrations from microbial taxa frequencies. Such tools typically fail to capture the dependence
of the microbiome-metabolite relation on the environment.

Results. We propose to treat the microbiome-metabolome relation as the equilibrium of a complex
interaction and to relate the host condition to a latent representation of the interaction between the
log concentration of the metabolome and the log frequencies of the microbiome.

We develop LOCATE (Latent variables Of miCrobiome And meTabolites rElations), a machine
learning tool to predict the metabolite concentration from the microbiome composition and
produce a latent representation of the interaction. This representation is then used to predict the
host condition.

LOCATE's accuracy in predicting the metabolome is higher than all current predictors. The
metabolite concentration prediction accuracy significantly decreases cross datasets, and cross
conditions, especially in 16S data. LOCATE’s latent representation predicts the host condition better
than either the microbiome or the metabolome. This representation is strongly correlated with host
demographics. A significant improvement in accuracy (0.793 vs. 0.724 average accuracy) is obtained
even with a small number of metabolite samples (~ 50).

Conclusions. While microbiome data is often very high dimensional, and as such suffers from a

multiple measurement problem when compared with a phenotype, the taxonomic structure can be
used to mitigate this limitation and ensure a high discovery rate with a very low false discovery rate.
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Abstract

Faecal Microbiota Transplantation (FMT) has emerged as a groundbreaking therapeutic approach for
various medical conditions, utilising the transfer of gut microbiota to restore microbial balance. In
this study, we employ a novel clonal-level engraftment pipeline to comprehensively analyse multiple
public FMT studies across diverse medical conditions. Our primary focus centres on investigating the
association between engraftment and clinical phenotypes, including treatment outcomes and
patient characteristics.

Through our analysis, we have identified specific bacterial species exhibiting high engraftment
effectiveness, providing critical insights into the dynamics of FMT. Additionally, we have elucidated
engraftment patterns by performing a comprehensive examination of phages, functional potential,
and within-species variations. Finally, we investigated whether engraftment success is influenced
more significantly by the recipient, the donor, or a combination of both. This holistic approach has
enabled us to uncover key factors influencing the success of bacterial engraftment and treatment,
thus paving the way for a deeper understanding of FMT mechanisms.

Our research marks a significant advancement in FMT methodologies, offering innovative
perspectives on microbial transfer and its clinical ramifications. By revealing the intricate interplay
between engraftment efficiency and clinical outcomes, this research holds the potential to optimise
the development of FMTs and other live biotherapeutic treatments, ultimately enhancing the
efficacy of microbiota-based therapies across diverse medical contexts.
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Abstract

Resistance to the B-lactam/B-lactamase inhibitor (BL/BLI) combination antibiotic
piperacillin/tazobactam (TZP) predominantly occurs with resistance to third-generation
cephalosporins (3GCs). However, if B-lactamases which would otherwise not confer TZP or 3GC
resistance are expressed at high levels that result in enzyme hyperproduction, the surplus enzyme
can selectively escape tazobactam inhibition. Furthermore, the mechanism by which
hyperproduction occurs can be inducible upon antibiotic administration, resulting in treatment
failure despite data from initial antimicrobial susceptibility testing supporting TZP use.

We identified an E. coli isolate, which evolved resistance to TZP during patient treatment. Our whole
genome sequencing analyses show that resistance to TZP evolved via hyperproduction of TEM-1 -
lactamase, induced by extensive 1S26-mediated duplication of a blarem-1 containing gene cassette,
located on a plasmid. We demonstrate that ten copies of blarem-1induce resistance greater than 32-
times the MIC and exposure of the resistant isolate to TZP further increases amplification of blarem.

1. Furthermore, in the absence of TZP, gene copy number of /1S26 and blarem-1 remains stable over five
days, despite a 48,205 bp increase compared to the pre-treatment isolate. We additionally detect
phenotypic changes that might indicate host adaptation and identify potential causes due to the
duplication of regulatory genes within the gene cassette.

Infections caused by isolates which evolve to hyperproduce B-lactamases represent a complex
problem, specifically regarding their detection and treatment. Our analysis advances the
understanding of this resistance-mechanism, however, further investigations are of urgent concern
as 40% of antibiotics active against WHO priority pathogens in the pre-clinical pipeline are BL/BLI
combinations.
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Abstract

Infections with extended-spectrum beta-lactamase (ESBL) producing Enterobacterales (E) are
challenging to treat, especially in low-income settings. After ceftriaxone, a 3"-generation
cephalosporin, replaced chloramphenicol (CHL) as empiric therapy for suspected sepsis in Malawi in
2004, ESBL-E rapidly emerged. In contrast, resistance to CHL in Escherichia coli and

Klebsiella spp. decreased as its use fell, raising the possibility of its re-introduction. However, many
phenotypically susceptible isolates had a genotype indicative of resistance as they carry predicted
CHL acetyltransferases (cat) genes.

We used a combination of functional assays, experimental evolution, and genomics, to explore those
genotype-phenotype mismatches.

We assembled a collection of 840 Malawian isolates of which 31% had discordant CHL susceptibility
genotype-phenotype and selected a subset of 42 isolates for in-depth analysis. We found that the
dominant catB3 gene has been truncated by insertion sequence 1S26, this had been previously
annotated as catB4 but is non-functional. Further, integration of an IS5 element into the promoter of
catAl interrupted its transcription. Both insertions are stable and CHL resistance does not rapidly
emerge when exposed to increasing concentration of CHL. The truncated catB3 is globally
widespread and investigating the context of sequence types indicated an association with dominant
lineages of E. coli possibly explaining the high proportion of CHL susceptibility in ESBL-E populations
in Malawi.
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Our study suggests CHL could be re-introduced as a reserve agent for critically ill patients with ESBL-
E infections in Malawi and similar settings and highlights the ongoing challenges in inferring
antimicrobial resistance from sequence data.
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Abstract

The Liverpool Epidemic Strain (LES) of Pseudomonas aeruginosa is a key opportunistic pathogen and
a major cause of respiratory morbidity and mortality in cystic fibrosis (CF) patients. A set of active
prophages has been associated with the fitness advantages of LES. Transcriptomic studies revealed
that each LES phage affects the expression of Pseudomonas host genes differently during
polylysogeny of the well-characterised PAO1 strain. A range of virulence-associated genes were
affected, including several genes belonging to Type Six Secretion Systems (T6SS).

This study carried out structural analysis of LES phages 2, 3 and 4 by transmission electron
microscopy (TEM), confirming Siphoviridae morphology with icosahedral capsid heads (50-60 nm
diameter) and long flexible tails (~200 nm long). Tail fibre structures were clearly visible at the end of
LES phage 4 tails. Proteomic analysis of purified LES phage suspensions by SDS page detected 26, 13
and 13 structural proteins for LES phages 2, 3 and 4, respectively, which is more than could be
identified using genome annotation tools. Functional competition assays can be used to investigate
whether prophage-associated changes in T6SS genes affected PAO1 killing of Escherichia coli in co-
culture. Preliminary results suggest that carriage of LES phages 3 or 4 individually or in combination
affects the rate of killing of E. coli in co-culture. However, overall numbers were too low for robust
statistical analysis, and further method optimisation is required.

Overall, this study has used a combination of genomic, proteomic, TEM and functional analyses to
improve our understanding of LES phage biology.
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Abstract

Sharing of genetic elements among different pathogens and commensals inhabiting the same hosts
and environments has significant implications for antimicrobial resistance (AMR), especially in
settings with high antimicrobial exposure. We analysed 661 Escherichia coli and Salmonella enterica
isolates collected within and across hosts and environments, in 10 Chinese chicken farms over 2.5
years using novel data-mining methods. Most isolates within the same hosts possessed the same
clinically relevant AMR-carrying mobile genetic elements (plasmids: 70.6%, transposons: 78%), which
also showed recent common evolution. Machine learning revealed known and novel AMR-
associated mutations and genes underlying resistance to 28 antimicrobials and primarily associated
with resistance in E. coli and susceptibility in S. enterica. Many were essential and affected the same
metabolic processes in both species, albeit with varying degrees of phylogenetic penetration. Multi-
modal strategies are crucial to investigate the interplay of mobilome, resistance and metabolism in
cohabiting bacteria, especially in ecological settings where community-driven resistance selection
occurs.
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Abstract

Through the release of exudates, plants manipulate the soil surrounding their roots, creating a
region called the rhizosphere. Microbiota inhabiting the rhizosphere are typically well adapted to
utilise these root exudates, which are composed of low molecular weight and high molecular weight
(HMW) molecules. Whilst there have been significant advances toward understanding the
composition of the plant rhizosphere microbiome, the importance of HMW polymers, e.g.,
polysaccharides, in driving assemblage is very limited. Bacteroidota represent an abundant bacterial
phylum found in the soil and are typically enriched in the plant microbiome. In the human gut,
Bacteroidota are key polysaccharide degraders, including various dietary plant polysaccharides.
However, the role of soil and plant-dwelling Bacteroidota on plant polysaccharides has received less
attention. Bacteroidota possess specialised gene clusters, termed polysaccharide utilisation loci
(PUL). These PULs encode proteins with functions relating to the utilisation of complex
carbohydrates. However, the exact mechanisms enabling Bacteroidota to degrade complex
carbohydrates in the soil and succeed in this niche are unknown.

My work has identified specific PULs associated with plant polysaccharide utilisation and
investigated the role this unique metabolism has on plant microbiome assemblage. Using
Flavobacterium spp. as the model and combining bacterial genetics, proteomics and light
microscopy, | have shown plant polysaccharide utilisation provides Flavobacterium with a
competitive advantage when inhabiting the plant microbiome. Given Flavobacterium, as well as
other Bacteroidota have an important role in plant disease suppression, | plan to further investigate
any direct or indirect interactions occurring between Flavobacterium and bacterial root pathogens,
such as Xanthomonas and Ralsontia.
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Abstract

Accurate and rapid identification of azole-resistance in Aspergillus fumigatus, the most commonly
isolated pathogenic species in Pulmonary Aspergillosis, is critical for early initiation of effective
treatment, prevention of dissemination and patient outcomes. Current culture-based methods for
identification and susceptibility testing are slow, PCR is rapid but does not detect resistance, and
biomarkers such as galactomannan lack specificity.

Aspergillus fumigatus produces several chemically diverse microbial volatile organic compounds
intrinsic to cellular metabolic pathways. Some Aspergillus VOCs have demonstrated ability to
discriminate colonisation from patients with invasive Aspergillosis. This study explored the VOC
profile using Gas Chromatography-Mass Spectrometry of A. fumigatus cultures with variable azole-
resistance patterns. We show that VOCs of azole-resistant isolates differ from azole-sensitive ones.

237



A311

Deciphering COVID-19 Molecular Pathways: Using The TopMD Algorithm To
Identify Biomarkers In Patient Cohorts

Rebekah Penrice-Randal ORCID iD'?, Fabio Strazzeri?, Catherine Hartley', James Schofield?,
Paul Skipp®, Diana Baralle®, Julian Hiscox™*

'University of Liverpool, Liverpool, United Kingdom. 2TopMD Precision Medicine, Southamptom,
United Kingdom. ®University of Southampton, Southamptom, United Kingdom. “A*STAR
Infectious Diseases Laboratories, Singapore, Singapore

Abstract

The COVID-19 pandemic has placed a strain on healthcare systems worldwide. Tools that can stratify
individuals according to prognosis or molecular phenotypes could allow for more efficient allocation
of healthcare resources and thus improved patient outcomes. Our previous studies, using
topological analysis (TopMD), have shown that gene expression data derived from whole blood at
the time of admission to hospital can be used to predict admission to the intensive care unit

(ICU). Rather than using a traditional binary approach such as DGE, our TopMD platform utilises
every measured data point to interrogate biological pathway activation. Whole blood was collected
in PAXgene tubes from patients hospitalised with COVID-19 in Liege and Florence at point of
admission and 48 hours alongside clinical and CT scan data within the DRAGON consortium. RNA
was extracted from blood prior to globin and rRNA depletion then RNA sequencing libraries were
sequenced on the NovaSeq 6000 (lllumina). Paired-end fastq files were trimmed with fastp, and
transcripts were quantified using Salmon where gene expression was inferred using the R package
tximport. The host response within our cohorts was then assessed with traditional transcriptomic
approaches and TopMD. TopMD molecular phenotype maps were generated for individual patients
and sub-phenotypes of COVID-19 disease was explored. Finally, we conducted a multifactorial
analysis including gene expression, pathway activation derived from TopMD analysis, CT scan data,
and clinical measurements.
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Abstract

Personalised medicine necessitates a comprehensive understanding of the molecular underpinnings
of diseases. Traditionally, disease classification has relied on single gene biomarkers, but these
approaches often fail to capture the complex interplay of multiple pathways. TopMD, an Al-
enhanced technology, analyses the topology of global gene expression to identify activated
pathways, providing a more accurate representation of the molecular phenotype.

In this study, we employed TopMD to investigate the relationship between enriched biological
pathways in Alzheimer's disease (AD) patients and their gut microbiomes. AD patients and matched
controls were analyzed using long-read sequencing (Oxford Nanopore Technologies) to assess their
blood transcriptomes. Our approach identified three distinct sub-phenotypes of AD based on their
transcriptomes. Further exploration of the gut microbiomes revealed specific differences between
these sub-phenotypes, suggesting a potential link between AD subphenotypes and gut microbiota
composition.

This study highlights the utility of TopMD and multi-omics data in unraveling the intricate
relationship between disease subphenotypes and the gut microbiome. Our findings pave the way for
personalised medicine approaches that account for the unique molecular signatures of individual
patients.

239


https://orcid.org/0000-0002-0653-2097

A314

Genome wide association reveals bacterial factors linked to cholera severity
in Bangladesh between 2014 and 2018

Mokibul Hassan Afrad’, Amber Barton?, Alyce Taylor-Brown?, Taufiqul Islam’, Ashraful Islam
Khan', Nicholas R. Thomson?, Firdausi Qadri’

'International Centre for Diarrhoeal Disease Research, Dhaka, Bangladesh. ?Wellcome Sanger
Institute, Cambridge, United Kingdom

Abstract

The severity of cholera disease is believed to arise from the interplay between environment, host
and pathogen genetics. However, the clonality of outbreaks presents a major challenge in identifying
pathogen factors associated with severe disease, which is characterised by rice-watery stool and
severe dehydration. Here we carry out a bacterial genome wide association study to identify Vibrio
cholerae variants associated with severe dehydration and rice watery stool in Bangladesh from 2014-
2018. The presence/absence of sequences in V. cholerae genome assemblies were determined using
unitig-caller, and a generalised linear model was run for each unitig using pyseer v1.3.3. After
adjusting for population structure, site of collection, patient age and sex and multiple testing, 87
unitigs were significantly associated with severe dehydration (Bonferroni adjusted p < 0.05).
Analyses showed that 52 of these unitigs mapped to the VSP-II pathogenicity island, of which 30
were intragenic. Three mapped to the rfbT gene that determines serotype. 12 unitigs were
associated with rice watery stool, including one mapping to cytotoxin rtxA. Collectively our results
suggest that V. cholerae 01 genetics play a substantial role in the clinical presentation of cholera.
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Abstract

In terrestrial and aquatic ecosystems, phosphorus (P) availability controls primary production, with
consequences for climate regulation and global food security. Understanding the microbial controls
on the global P cycle is a prerequisite for minimising our reliance on non-renewable phosphate rock
reserves and reducing pollution associated with excessive P fertiliser use. Of particular importance is
the role microbes play in remineralising plant-available phosphate from immobilised organic P
complexes. The phylum Bacteroidota play important roles in complex carbon cycling, suppressing
plant diseases, and transforming organic P into labile phosphate. This involves synthesising a unique
phosphatase enzyme (PafA), which outperforms classical phosphatases in performing this desirable
P-liberating process.

Initial protein biochemistry data revealed there are significant differences in enzyme kinetics
between PafA forms from different representatives of the Bacteroidota phylum, with AlphaFold
modelling suggesting gross changes in active site structure, despite sharing conserved catalytic
residues. One distinct form encoded in the forest soil bacterium Chitinophaga pinensis, is found
within a unique gene cluster enabling this bacterium to utilise phospholipid headgroups that other
Bacteroidota, such as Flavobacterium, cannot. Chitinophaga spp. are abundant in natural soil
ecosystems, and we propose they are key players in phospholipid recycling and increasing soil P
availability. Proteomic analysis of the growth of Chitinophaga spp. on a variety of phospholipid
substrates has enabled some initial characterisation of the phosphorus utilisation capabilities of
these key microbes that could progress innovative approaches for enhancing sustainable
agriculture.
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Abstract

Nab3, Nrd1 and Senl are RNA-binding proteins that form the Nab3-Nrd1-Senl (NNS) transcriptional
termination complex in Saccharomyces cerevisiae. Intriguingly, during adaptation, some mRNAs are
simultaneously targeted for transcriptional initiation and premature termination by the NNS
complex. We hypothesised that it must be beneficial for the cell to keep low and tightly regulated
expression of these genes during nutrient deprivation. To test this, we selected a stress-specific
target of the NNS complex, PIC2, which encodes a mitochondrial phosphate and copper importer.
After disrupting the RNA-binding sites of Nab3 in PIC2, we applied microfluidics and time-lapse
microscopy to show that, indeed, the levels and variability in the expression of the gene increased.
Importantly, these changes were accompanied by growth defects, enhanced cell size, mitochondrial
hyperpolarisation, and resistance to oxidative stress.

To determine whether these phenotypes solely emerged from an increase in the activity of Pic2, we
generated and characterised a PIC2 overexpression mutant, which only recapitulated the
mitochondrial malfunctions and, strikingly, displayed hypersensitivity to environmental challenges.
Although this evidence proved that maintaining an optimal expression of PIC2 is critical to increase
microbial fitness during stress, it also showed that larger levels of Pic2 did not underlie all the
observed defects. Transcriptomic, proteomic and metabolomic profiling of the mutant lacking Nab3
RNA-binding sites in PIC2 uncovered a cell-wide accumulation of NNS targets. Our findings illustrate
that a modest excess of one RNA target is sufficient to disturb the homeostasis of co-regulated
transcripts and so decrease fitness.
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Abstract

The difficult treatment and progression of stomach cancer is attributed to the widespread presence
of Helicobacter pylori infection, coupled with growing levels of antimicrobial resistance (AMR). This
project aimed to characterise within-population variations in AMR genotypes and phenotypes, using
multiple H. pylori single colony isolates from individual patient’s stomachs, and to investigate
associations between AMR and wider genomic factors.

Twenty-two single colony isolates were studied, obtained from gastric biopsy samples of both the
antrum and corpus regions of the stomach, from two different patients attending the Queen’s
Medical Centre, Nottingham.E-test strips were used to determine the susceptibility of the isolates to
clarithromycin, metronidazole, tetracycline, levofloxacin, amoxicillin, and rifampicin. Using the
bioinformatics tools, Bakta and RGI, the corresponding assembled genomes were annotated, and
the antimicrobial resistance genes identified. Publicly available datasets of susceptibility data and
assembled genomes of H. pylori strains were retrieved from the literature. This combined with our
own data, was used to investigate the associations of susceptibility profiles with wider genomic
factors.

We found the presence of some variations in antibiotic resistance phenotypes and different
antibiotic resistance genotypes among the H. pylori populations within individual patient’s stomachs,
which might contribute to eradication therapy failure. Discordance between the genetic and
phenotypic antibiotic resistance profiles of the isolates was also detected in some cases.
Phylogenetic analysis of AMR genes revealed that most H. pylori single colony isolate genomes
grouped by their patient of origin, rather than stomach location.
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Abstract

It is estimated that AMR bacteria caused 1.27 million deaths in 2019, and this number is expected to
increase to 10 million in every year. Livestock and farming practices have been implicated as
contributors to the AMR problem due to misuse or overuse of antibiotics. Moreover, bovine milk can
act as reservoirs of microbial growth and their associated antimicrobial resistant pathogens posing

a significant public health threat. A diverse microbial community with over 150 different bacterial
strains is thought to reside in milk and genes including AMR genes (ARGs) from these organisms can
be transmitted to humans by cross contamination or direct consumption of milk and dairy products.

In our study, we aim to explore the natural microbial populations in milk using multi omic and
culturomics approaches. By studying the structural and functional diversities of milk microbial
community and identifying transmissible ARGs, we can provide insight into the risk of AMR
transmission in dairy production. We will also perform meta-analyses of the microbial ecology of
milk from commercial farms in Northern Ireland and Scotland as influenced by environmental
factors and profile the transcriptome of zoonotic and indicator organisms in milk populations.

This identification of complex microbial communities advances our understanding of the impact of
production environment on the structure, composition, and phenotypes of natural microbial
populations of milk and will also elucidate the zoonotic and indicator organisms associated with milk
and their antimicrobial resistance phenotypes. This is ultimately crucial for development of
intervention strategies to minimize the entry of such AMR pathogens and genes into the food chain
thereby lessening the health hazards to achieve sustainable development goals 2 and 3.
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Abstract

Type lll interferons, or interferon lambdas (IFNA), are a first-line of defence against viral infections of
epithelia. IFNAs act via a distinct receptor but have hitherto been thought to functionally resemble
type | interferons. Both activate intracellular signalling pathways and antiviral functions, and both
are induced by viral infection. IFNA4 expression is associated with reduced disease clearance of a
number of biologically relevant viral infections, including hepatitis C and influenza A viruses.

We utilised primary-like human bronchial KT cells, which retain the ability to differentiate into
ciliated epithelia, as a tractable, physiologically relevant model for dissecting the response to type |
IFN as well as IFNA1-4 and human hypo- and hyper-functional A variants. Systemic highly multiplexed
tandem-mass-tag-based proteomics was used to quantify ~8,000 proteins precisely over time.
STAT1, IFITs, and multiple other known or unknown interferon-stimulated proteins were induced by
all IFNs in a qualitatively similar but quantitatively different fashion. Fascinatingly, we also observed
A-variant specific responses which may correlate with clinical outcomes. As viruses often regulate
key cellular antiviral proteins, we compared our data to a compendium of our proteomic studies
across multiple different viral infections to discover factors that are both stimulated by IFNAs and
regulated by viral infection.

Overall, we have identified novel proteins induced in response to specific IFNAs, which may inform

basic IFN biology, as well as a subset of IFNA-stimulated proteins regulated by DNA and/or RNA
viruses which may represent critical novel innate immune factors.
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Abstract

Viruses that infect bacteria (phages) are the most abundant biological entities on this planet and
play key roles in microbial evolution and the composition and function of microbial communities. In
recent years, it was discovered that bacteria dedicate a significant portion of their genome to anti-
phage defences. Anecdotal evidence suggests that defence genes can also be located on prophages
(phages that integrate into the bacterial genome), but systematic studies that examine their
contribution to bacterial immunity are currently lacking. This project aims to unveil the role of
prophage-encoded defence systems in shaping bacterial resistance against lytic phage infections.
Using Pseudomonas aeruginosa as a model organism, we isolated temperate phages from a unique
collection of 300 clinical isolates. Then we generated lysogens in a “defenceless” mutant of the PAO1
lab strain, where prophages and all known defence systems were removed. Currently we are
challenging lysogen collection by 30 different lytic phages to identify defensive phenotypes. We are
integrating experimental data with bioinformatic analysis of prophage genomes. This approach aims
to identify the genetic basis of a prophage-caused anti-phage resistance.
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Abstract
Background

Methicillin-resistant Staphylococcus aureus (MRSA) is a Gram-positive commensal of the nose, and
opportunistic pathogen. In recent global estimates, MRSA was responsible for over 100,000 deaths
attributable to antibiotic resistance in 2019.

MRSA populations can rapidly adapt to new niches and selective pressures such as antimicrobial
exposure via generalised transduction by endogenous bacteriophage. Occasional packaging of host
bacterial DNA into phage particles results in delivery and integration of donor DNA into a recipient.

We aim to establish a new laboratory model of AMR gene transfer between clinical MRSA isolates to
uncover patterns of gene transfer between circulating strains. Bioinformatic analyses of MRSA whole
genome sequences will uncover genetic components responsible for horizontal gene transfer (HGT)
in clinical MRSA samples. Combining AMR gene transfer phenotype with genomic data will uncover
mechanisms behind efficient and stable AMR gene transfer in MRSA.

Results

Whole genome sequencing data of a European clinical MRSA isolate collection is assembled and
screened for AMR genes, endogenous bacteriophage, and HGT-related genes.

In a competitive gene transfer assay, some isolates transfer AMR genes with all tested partners,
some only with a subset of partners, and some exhibit no transfer phenotypes with all partners.
Candidate genes identified by genome screening are associated with experimental results to explain
phenotypic variation.

Significance
Enhancing our understanding of phage-driven AMR gene transfer mechanisms in clinical MRSA

populations explains evolutionary and epidemiological dynamics. Results may have implications in
clinical diagnostics and development of alternative therapies (including phage therapy).
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Abstract

Invasive non-typhoidal Salmonella (iNTS) has emerged as a major cause of bloodstream infection in
sub-Saharan Africa, posing a significant threat to public health. The rise of antimicrobial drug
resistance intensifies the challenges of treating iNTS infection, necessitating innovative therapeutic
approaches. Bacteriophages (phages) hold promise as a potential solution; however, the broader
acceptance of bacteriophages as therapeutic agents hinges on a deeper understanding of the
bacteria-phage interactions. A substantial knowledge gap exists regarding bacteriophage
interactions with iNTS. Therefore the aim of this project was to identify the specific surface receptors
that phages use to infect S. Enteritidis, a prominent serovar responsible for one third of iNTS
infections in Africa.

To identify the specific surface receptors that phages use to infect S. Enteritidis, multiple infection
experiments were performed to isolate S. Enteritidis bacteria that had evolved to overcome phage
predation. Resistance to phage was confirmed using phage-spot assays, and the genomic DNA of
resistant strains was extracted for a genome-level analysis of the resistance mechanism.

Compared to other Salmonella isolates that have previously been studied in our group, it proved to
be more challenging to isolate stable phage-resistant mutants in S. Enteritidis than anticipated. This
raised the possibility that the mutations required to counter phage infection may be detrimental to
the normal functioning of S. Enteritidis, providing a novel insight into the biology of this bacteria,
and highlighting that potential trade-offs exist between phage resistance and normal bacterial
function. Our findings emphasise the complexity and diversity of phage-host interactions in African
Salmonella.
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Abstract

Background. In recent years, particularly after the pandemic of COVID-19, antibiotic resistance has
developed rapidly among the ESKAPE group. This leads to forced therapy of patients with maximum
doses of antimicrobials, which entails a number of unfavorable consequences. In this regard, it’s
necessary to promptly search and study new antibacterial compounds, including modifications of
existing antibiotics.

Objectives. The aim of our work was to study the antibacterial properties of 5-Nitrofuran-Tagged
Oxazolyl Pyrazolopiperidines against the ESKAPE panel.

Methods. 8 synthetic substance were tested against multidrug-resistant bacteria of ESKAPE group
isolated from ambulatory and in-patients in Saint Petersburg in primary screening by Kirby-Bauer

method and then were determined minimal inhibitory concentrations meanings according to the

EUCAST 13.0. Ciprofloxacin and nitrofurantoin were used in these assays as a positive control.

Results. The lead compounds among this set were substances LK0513, LK1509, LK1514, suppressing
the growth of mainly 5 out of 6 pathogens. On the basis of the performed calculations, we can
conclude that the compound LK01509 can be used — NfsB protein as the primary target and NfsA
protein as the alternative target — due to the similarity in binding profiles with the control
compounds. Activity loss is linked to the imbalanced interaction potential of the N-linked aliphatic
substituent of the pyrazolopyridine scaffold. In the case of LKO1509, LK01513, and LK01514, the
sidechain per-atom binding potential is -5.83, —6.84, and -9.78 kcal/mol, given by lipophilic
interactions. The growing role of lipophilic interactions with following amino acids leads to a binding
pose rearrangement with target activity loss following.
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Abstract

The importance of developing more potent antimicrobials and robust infection prevention practices
has been highlighted recently with the increase in reports of emerging bacterial resistance
mechanisms and the development of antibiotic-resistant microbes. In this study, a quaternary
ammonium chitosan derivative, N,N,N-trimethyl chitosan chloride (TMC) with inherent bactericidal
property was synthesized and complexed with povidone-iodine (PVP-I) to create a potentially more
potent antiseptic solution that could also significantly enhance the wound healing process. TMC, a
positively charged, water-soluble derivative of chitosan, formed stable solutions with PVP-I at 5%
w/v TMC concentration (TMC5/PVP-I). TMC5/PVP-I was significantly effective against multidrug-
resistant bacteria S. aureus compared with PVP-I alone. TMC/PVP-I solutions also showed fungicidal
property against C. albicans, with no cytotoxic effects when tested against human fibroblast cells
cultured in vitro. Wound healing assessment in vivo revealed early collagen formation and re-
epithelialization for TMC5/PVP-I treated wounds in rats relative to control and PVP-I only.
Formulation of TMC/PVP-I solutions presented in the study can be easily adapted in the existing
production of commercial PVP-I creating a new product with more potent bactericidal and enhanced
wound healing properties for optimal wound care.
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Abstract

Antimicrobial Photodynamic Therapy (aPDT) uses light absorbing photosensitisers and light to illicit
production of Reactive Oxygen Species (ROS); these toxic species indiscriminately react with
components of the bacterial cell, circumventing typical resistance mechanisms and leading to loss of
viability.

LightOx has developed a range of low molecular weight, fluorescent photosensitisers capable of
passive uptake into bacterial cells and LightOx Compound A was used in this work. We tested
Compound A for bacteriostatic and bactericidal action and impact on growth inhibition in a range of
bacterial species and used confocal microscopy to determine compound uptake and localization in
these species.

Compound A facilitates aPDT showing cell death (10° fold reduction in CFU/ml) in the MRSA strain
USA300 at 2 uM. In E. coli, significantly less cell death is observed but a strong growth inhibition
effect is seen. Fluorescence microscopy showed the localisation of the compound on cell
membranes in gram-negative bacteria, whereas in gram-positive bacteria cytosolic fluorescence is
seen. A lipopolysaccharide knockout (AwaaC) shows high susceptibility (10° fold reduction in
CFU/ml) suggesting a role of the outer membrane in restricting Compound A entry. Knockouts of
genes related to ROS detoxifying and DNA repair show more susceptibility and provide evidence for
the ROS based mechanism of Compound A.

Here we show a novel small molecule which can penetrate and cause the death of Gram-positive

bacteria after irradiation. Compound A has potential as a therapeutic treatment for drug resistant
bacterial infections, such as chronic wounds.
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Abstract

Clostridiodes difficile is a nosocomial pathogen and is the leading cause of hospital acquired
diarrhoea. An infection is primarily treated with broad spectrum antibiotics, however antibiotic-
induced dysbiosis of the microbiome can lead to a high incidence of recurrent C. difficile infections
(rCDI). Faecal microbiota transplants (FMT) have been used successfully to treat rCDI and other
gastrointestinal diseases, but carry a risk of transferring unknown pathogens from the donor. There
have been major developments into alternatives of FMT where the whole faecal sample is not used.
Certain components of the microbiome such as specific bacteriophages or the virome in the faecal
water have been used successfully to prevent rCDI.

This project aims to develop a cell-free-microbiome-based therapeutic to replace FMT. Cell-free
faecal filtrates from healthy donors have been produced and used in in vitro colon models. The
filtrates were incubated with different healthy donors’ flora in the presence and absence of
vegetative C. difficile cells. Initial results show that the filtrate does not have a direct effect on the
growth of C. difficile. To fully understand the potential effect the filtrate has on the whole
microbiome, whole-genome-shot-gun sequencing has been used to determine the composition
(MetaPhlAn). Further approaches of metabolomic (*H-NMR) and functional genomic analysis
(Humann3) will determine changes to the functional profile of the microbiome. Viromic analysis of
the filtrate (geNomad, CheckV, and vConTACT) will be used to investigate the diversity of the virome
and whether this influences the way the microbiome is modulated.
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Abstract

Background: SARS-CoV-2 is the etiological agent of COVID-19, a disease that still burdens the health
systems despite vaccination and the use of repurposed drugs. Therefore, it is essential to identify
molecules that can inhibit SARS-CoV-2 replication. Here we evaluated the synthetic acridones FAC2,
4, 8, and 21, based on natural scaffolds from Brazilian plants, against SARS-CoV-2 infection.
Methods: Dose-response and time-of-addition assays were performed with each compound in
A549-AT cells infected with a SARS-CoV-2-Wuhan infectious clone expressing MCherry (SARS-CoV-2-
MCherry). Broad-spectrum activity was evaluated using SARS-CoV-2-MCherry infectious clone
chimeras expressing Delta or Omicron spikes, as well as both wild-type variants. Inhibition of cell-cell
spread was also evaluated. Lastly, to determine the molecular targets, FACs-resistant viruses were
selected by serial passage and analyzed by NGS. Results: FAC2, 4, 8, and 21 had selectivity indices of
42,16.9, 5.4, and 16.9. All compounds resulted in over 90% reduction of post-entry steps, and
inhibition was recovered when compounds were added after 6h of infection. FAC2, 4, and 21
decreased the titres of Delta and Omicron by one-log and 3-logs, respectively. FAC8 did not inhibit
the Delta variant and had a lower inhibition of Omicron replication. All compounds inhibited SARS-
CoV-2-MCherry-S-Delta or SARS-CoV-2-MCherry-S-Omicron. Cell-cell spread decreased in all
treatments. Virus became resistant to FAC4 and 8 after 5 passages in cell culture, recovering similar
or higher titers to the control. NGS revealed the presence of deletions and mutations in M, N, and E
proteins. Conclusion: FACs inhibited SARS-CoV-2 replication with a post-entry activity, probably by
interaction with structural proteins.
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Abstract

Preterm infants (<32 weeks of gestational age) are at risk of developing pathologies such as
necrotizing-enterocolitis (NEC) and late-on sepsis (LOS). Development of a stable gut microbiota in
early life plays an important role in child’s health and development. Enterococcus faecalis and
Enterococcus faecium are the predominant within the enterococcus species, associated with the
healthy and NEC microbiome in preterm infants. The preterm gut, like other environments contains
bacteriophages relating to these species, but little is known about their role in the environmental
fitness in the preterm gut environment. We here provide insights on enterococcal temperate phage
genetic diversity and evolution within the preterm infants born at the Newcastle, Royal Victoria
Infirmary neonatal intensive care unit. We present data on temperate phage carriage from 198
metagenomic samples of preterm infant stool, that present high relative abundance of Enterococcus
(> 50%). These were processed through in-house bioinformatic pipeline to predict prophage regions
within the metagenome assembled genomes. Prediction of these prophage regions and access to
the preterm stool samples make this study a unique opportunity for phage isolation and
characterisation. Novel panel of bacteriophages or bacterial lysogens with defined roles in the
preterm infant gut may promote the establishment of a healthy gut microbiota in this high-risk
cohort.
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Abstract

Staphylococcus epidermidis is a leading opportunistic pathogen due to its ability to form biofilms on
indwelling medical devices. MLST analysis of S. epidermidis has identified strain type (ST) 2 and 5 as
more important in human infections and carry a broader range of antimicrobial resistance genes. S.
epidermidis is one of the most predominant bacteria found in human breast milk and has emerged
as a leading pathogen in late onset sepsis in preterm infants, which contributes to the mortality and
morbidity of neonates. The aim is to characterise S. epidermidis colonising early preterm infants
and understand the role of temperate phages in early gut microbiome development in infants
colonised with S. epidermidis. Stool samples taken from very preterm infants (<32 weeks gestation)
from the NICU in the RVI, Newcastle upon Tyne in the first week of life, were sequenced using the
Illumina HiSeq X10 2x150bp chemistry. The data was quality trimmed, host signature removed, and
the microbial data assembled using megahit. Contigs were binned and GTDB-Tk was used for
bacterial classification of the bins. MLST analysis enabled the identification of 11 different ST’s,
including ST2 and ST5. Prophage regions were predicted and analysed for AMR, virulence
determinants and auxiliary genes. Our data demonstrates that S. epidermidis STs colonising the
preterm infant gut harbour a diverse range of prophage regions. We hypothesise that prophage
induction during antimicrobial stress in S. epidermidis will drive the evolution of this organism and
alter the role it plays in the gut community which warrants further investigation.
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Abstract

Bacteriophage (phage) are an alternative or adjunct treatment to antibiotics as their lytic lifecycles
can be harnessed to eradicate an infecting bacterial population, irrespective of MDR status. As
phage are biological entities they need to be produced in a bacterial strain, this presents problems of
potential carry-over of bacterial genomic content and the presence of lipopolysaccharide
(endotoxin) on the Gram-negative cell wall, eliciting a human immune response to the therapeutic.
To enable the production of safer phage preparations we are developing a set of host E. coli strains
capable of amplifying a broad spectrum of phage active on clinical E. coli strains. We have screened
hundreds of isolates from human and canine UTIs to identify strains which are generally susceptible
to phage and then further selected two isolates from these with minimal phage immunity systems,
prophage content and antibiotic resistance genes. Lipopolysaccharide pathways in the two strains
are currently being modified to remove acyl chains and therefore reduce the level of downstream
processing required. In addition, the receptors of phage that do (81/100 phage tested) and do not
infect (19/100 phage tested) this pair of strains are being identified with the intention of adding
phage receptors to the propagation strains to increase their utility. The aim is to produce two strains
capable of amplifying a large proportion of coliphage with sequenced phage preparations that
should require minimal further processing before their therapeutic application.
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Abstract

Urinary tract infections are a common cause of antibiotic prescription in humans and companion
animals. The majority are caused by uropathogenic Escherichia coli (UPEC), from which the clonal
group ST131 is of particular concern due to the multi-drug resistance and high pathogenicity that
characterise the strains in this group. Phage therapy is regarded as a promising alternative to
antibiotics that could potentially be used to treat ST131 infections. However, there are still issues
that need to be addressed to prevent failure of the treatment due to phage-resistance. For instance,
we show in this work that phage susceptibility depends on the culture medium and the nutrient
availability; phage-sensitivity tests could therefore be misleading if only standard laboratory media is
used. Using E. coli strain EC958, a well characterised member of the ST131 clonal group, we have
dissected the cause of phage-resistance in artificial urine when predated on by a single phage,

LUC4. The escape population was analysed at different time points by re-challenging with the
phage. We observed two different mechanisms playing a role: (1) fixed resistance caused by an
extensive array of mutations in the surface receptor and associated regulators, and (2) increasing
resistance with population density that we attribute to metabolic changes that allow the bacteria to
replicate, but not the phage. Importantly, the sensitivity could be re-instated by nutritional
supplementation. This means that the phage activity could be enhanced if these are delivered with
the appropriate nutrients directly into the bladder.
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Abstract

Mavyaro virus (MAYV) has drawn the attention for its ability to cause febrile ilinesses, clinical
complications, and disabling chronic manifestations. Furthermore, there is no licensed antiviral
therapy to treat Mayaro fever. In this context, novel tools to the development and validation of
antiviral against MAYV represent an important approach for drug discovery. Here we assessed the
antiviral activity of the aminoadamantane (1), an adamantane derivative, against MAYV in vitro, and
also validated its antiviral action against Zika virus (ZIKV) in order to assess its potential broad-
spectrum activity. A stable infectious clone of MAYV harboring the nanoluciferase reporter under
the CMV promoter (MAYV-nanoluc) was developed based on the strain MAYV BeAr20290. For
antiviral assays, Vero-E6 cells were treated with (1) in a two-fold serial dilution ranging from 2 to
400uM and infected with MAYV-nanoluc at a multiplicity of infection (MOI) of 0.1 for 24h, or

with ZIKVpe243 at an MOI of 0.01 for 72 hours. MAYV replication levels were quantified by measuring
nanoluciferase activity, and ZIKV titers by focus formation units using immunofluorescence assay.
The results demonstrated that (1) presented a dose-dependent activity, with selectivity index (SI) of
2.3 for MAYV and 2.42 for ZIKV. Our findings demonstrate the applicability of the MAYV infectious
clone as a powerful tool for high-throughput antiviral screening aiming to identify drug candidates
against MAYV. Additionally, we identified aminoadamantane (1) as an interesting derivative to be
repurposed for the treatment of Mayaro and Zika fevers, which may further stimulate its potential
as a broad-spectrum antiviral drug.
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Abstract

Urinary tract infections (UTIs) are very common in dogs, with Escherichia coli being the

most frequently isolated bacterial species. Dogs with other conditions such as diabetes, kidney
disease and hyperadrenocorticism also have high rates of UTI (up to 50%) and some infections fail

to respond to antibiotic treatment and become chronic, with animals suffering long term painful
infections and, in some circumstances, requiring euthanasia. Infected urine is also hazardous,
exposing owners to multi-drug resistant bacterial pathogens. Bacteriophages (phages) are viruses
that specifically kill bacteria, but a key challenge is to identify the best phages to treat each infection.
We have recently generated a bacteria-phage database based on >9000 interactions and built
predictive models to select phages for treatment based on the genome sequence of an infecting
strain. We are now using the Omnilog (Biolog) to perform interaction screening to identify more
“broader-spectrum” phage to extend the number of phages with predictive models so that we can
offer bespoke cocktail preparations for the majority of E. coli UTIs presenting at the Small Animal
Hospital, University of Edinburgh. Currently, using MinlON sequencing technology on DNA directly
extracted from a clinical urine sample we can use the models to select phage predicted to be active
to combine in cocktails. We will initially test these predicted cocktails on infected urine samples
from canine patients with a further objective to study the efficacy and impact of the bespoke phage
treatments when combined with currently prescribed antibiotics. The prediction pipeline

can provide data on both selection of phage and antibiotic. Overall, this research is intended to bring
adjunct phage therapy for canine UTIs closer to the clinic to alleviate animal suffering.
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Abstract

The Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-CoV-2) emerged in late 2019, and
currently there is no approved specific antiviral treatment. Amazonian biodiversity represents an
immeasurable source of natural compounds with potentially potent antiviral activities. In this
context, LFA is a glycosyl flavonoid that was predicted to be able to inhibit the SARS-CoV-2 proteins
3CLP™ and RdRp by in silico analysis. The aim of this work was to evaluate the in vitro anti-SARS-CoV-
2 activity of LFA. The antiviral activity of LFA was first assessed using a vesicular stomatitis virus (VSV)
chimera expressing the reporter eGFP and the S protein of SARS-CoV-2 (VSV-eGFP-SARS-CoV-2-S) to
infect Vero cells and investigate the inhibition of virus entry. Cell viability analysis was performed in
parallel. Then, the LFA anti-SARS-CoV-2 activity was validated by infecting Vero cells with SARS-CoV-
2wt (Wuhan strain) and adding LFA at non-cytotoxic concentration in different stages of virus
infection. Inhibition of infection was indirectly measured by cell viability under infection and
treatment, using MTT assay.

LFA inhibited 70% of VSV-eGFP-SARS-CoV-2-S infection at a non-cytotoxic concentration, with a
selectivity index (ratio between cell viability and virus infectivity) of 18:1, suggesting a potent
inhibition of viral entry. In SARS-CoV-2wr infected Vero cells, the results corroborated the previous in
silico data, showing up to 61,2% inhibition of SARS-CoV-2 replication. LFA possesses a great potential
as an antiviral drug candidate and could also be useful as a template to the development of novel
antiviral drugs against SARS-CoV-2.
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Abstract

Being a causative agent of acute gastroenteritis in all age groups human norovirus (NoV) is a serious
threat to the public health. No approved vaccines against norovirus are currently available due to
the challenges that affect anti-NoV vaccine production: high antigenic diversity of the virus and it
uncultivable nature. The virus-like particles (VLPs) based on the self-assembled major capsid protein
VP1 have shown enormous potential in specific immune response modulation. Among the actual
ways of NoV VP1 production based on genetic engineering, application of the prokaryotic systems
has shown to be inefficient (VP1 was synthesized in an insoluble form) and the eukaryotic systems
have failed to be cost-effective.

The construction of an efficient system for deriving the soluble form of NoV VP1 was the main
purpose of our study.

The strategy for creation the VP1 synthesis system involved application of pColdl-based expression
vectors with inserted genes encoding VP1 of NoV Gl.3, Gll.4 and GlI.17 genovariants and selection
Escherichia coli Arctic (DE3) as the recipient strain.

The cold shock induction of recombinant VP1 genes associated with the joint implementation of
pColdl vector and low-temperature tolerant strain resulted in a notable increase in yield of the full-
length VP1 NoV GlI.3, Gll.4, and GII.17. All the target proteins were synthesized in the soluble form.

The production capacity of the strains ranged from 10 to 99.8 mg per 1 litre of culture liquid. All the

identified target proteins exhibited significant immunogenic properties crucial for the production of
NoV-specific antibodies.
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Abstract

Droplet microfluidics manipulates and analyzes small volumes of fluids in microscopic droplets. This
offers us precise control over volume and composition of these droplets and enables long term
observation of encapsulated components. In this study, we harness the potential of object detection
oriented deep learning and droplet microfluidics to study the growth and lysis of freely swimming
individual bacterial cells within microfluidic droplets. Our method can detect individual cell division
and lysis events purely based on cell morphology, without the requirement of any fluorescent
labelling. We have already demonstrated that our method can be used to study the lysis of E. coli
cells in presence of T7 bacteriophages. In this study, we implement this method to study individual
and co-cultures of clinically relevant strains of P. aeruginosa and S. aureus. These bacterial strains
often occur together in lung infections and might potentially have a synergy in combating the effects
of antibiotics. We performed individual growth experiments to calculate the cell division time and
room temperature as well as at 37°C. We then co-encapsulated both strains and observed their
growth in microfluidic droplets. Cell division times in droplets were comparable to those in a
turbidity-based assay. This confirms that our platform is capable of replicating assays at much
smaller volumes. We will further use this platform to study the possibility of synergetic interaction in
presence of phages that effect either strain.
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Abstract

Antibiotic resistance is a global health crisis predicted to cause more deaths than cancer by 2050 and
as a result, there is a current drive to not only search for new antibiotics, but to also investigate
antibiotic alternatives. Bacteriophage therapy is routinely discussed as a possible alternative to
antibiotics to treat bacterial infections, however a limitation to their use is the bacteriophage
replication cycle, that relies on the bacteriophage infecting and replicating within the target bacteria
and could result in the generation of mutations with undesirable consequences. Some bacteria have
evolved to produce phage tail-like bacteriocins (PTLBs) which share many similar structural and
genetic features to a bacteriophage with the principal difference that PTLBs lack a capsid and the
genetic material contained within. As a result, PTLBs are not self-replicating and are therefore a
strong contender as a therapy to treat bacterial infections as they can be titered. An additional
strength of PTLBs is their high specificity and ability to target a particular bacterial strain. We have
purified a previously uncharacterised PTLB from a Pseudomonas strain isolated from ground water
and solved the structure by cryo-Electron Microscopy (cryo-EM). The structure has highlighted the
lack of a tape-measure protein and the possible implications this may have to the structure: function
relationship of PTLBs.
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Abstract

Antibiotics are the first line of defence against Methicillin-resistant Staphylococcus aureus (MRSA),
yet resistance to all antibiotic classes has been observed across MRSA populations. Adding phage to
therapies could overcome antibiotic resistance (ABR), however horizontal transfer of ABR genes by
phage via generalised transduction has been found to occur between MRSA with high rates. Cross-
disciplinary solutions are needed to untangle and quantify these complex dynamics, to determine
how antibiotic-phage combination therapies could be delivered effectively.

We develop a novel multidisciplinary approach to study the impact of erythromycin and tetracycline,
alongside 80a phage, on two competing strains of MRSA, each harbouring a gene encoding
resistance to either erythromycin or tetracycline. We co-culture the strains and measure their hourly
concentrations over 24 hours after exposure to different concentrations of antibiotics and phage. To
uncover the invisible microbiological interactions, we develop multiple mathematical models of
bacteria-antibiotic-phage interactions and fit them to our data.

Without phage, increasing antibiotic concentrations lead to decline of the susceptible strain for the
first 6-8 hours, unexpectedly followed by recovery to increasingly variable bacterial concentrations.
Our models accounting for antibiotic degradation and metabolism capture observed dynamics better
than simpler established models. With phage, the dynamics are additionally impacted by lysis and
generalised transduction of ABR genes.

Mathematical models based on experimental data achieve greater accuracy in describing bacteria-
antibiotic-phage dynamics, which is essential for informing interventions and understanding ABR
development. Our methods also provide a framework for future investigations for more complex
environments, in vivo systems, and other antibiotic-pathogen combinations.
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Abstract

Cystic fibrosis (CF) is an autosomal-recessive genetic disease defined by reduced mucociliary
clearance, continuous inflammation of the lung, and chronic bacterial

infection. Pseudomonas aeruginosa (Pa) is the predominant bacterial pathogen in chronic infection
in CF patients associated with morbidity and mortality. Temperate phage genomes integrate

into the Pa host genome and introduce genes that contribute to the adaptation

and evolution of Pa in the lung. The project aims to characterise temperate phages as potential
markers of evolution focusing on how they alter bacterial cell physiology and what this could mean
for the pathophysiology of the lung in CF patients.

We focus here on phage carriage in early CF infection and chronic colonisation. We compare at

a genomic level isolate (n =333) from the Newcastle Pa collection highlighting the difference in
bacteriophage carriage and whether the phages present are more representative of later lung
infections in CF patients. The aim is to determine if there are key genes carried by phages that are
aligned to early infection of the lung that may be important to focus more on

mechanistic investigations. The work will be achieved with the use of multiple bioinformatic tools as
well as molecular techniques. Furthermore, investigate the effects of phages on

metabolomics, lipidomics, and gene expression when induced from the isolates using CRISPRI, for a
more targeted approach. Moreover, characterise and compare the genomic and proteomic diversity
of temperate phages in Pa isolates from the IPCD database. Overall, the project aims

to establish that temperate phage provides selective advantages in Pa and this arms-race evolution
contributes to the chronic infection in the CF lung.
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Abstract

Temperate phages integrated as prophages in bacterial genomes constitute important vehicles for
horizontal gene transfer and, thus, are a major source of new genes and functions for bacteria, such
as virulence factors and antimicrobial resistance genes. Citrobacter rodentium, a natural mouse-
restricted enteric pathogen, contains 10 prophages in its genome whose function remains largely
unknown. To study the role of prophages in C. rodentium infection in vivo, we deleted all prophages
from its genome (CRA10 strain). Similar to wild type C. rodentium, infection of C57BI/6 mice with
CRA10 resulted in mild self-limiting colitis. In contrast, C3H/HeNCrl mice, which succumb to wild
type C. rodentium infection due to host and microbiome-associated factors, survived infection with
CRA10. This suggests prophages contribute to C. rodentiumvirulence in the C3H/HeNCrl in

vivo model. Further study of their roles is needed to identify the implicated mechanism/s and
understand how prophages could have contributed to the adaptation of C. rodentium to the murine
host environment and pathogenesis. This will provide new insights into the involvement of host-
specific factors in susceptibility to bacterial infections.
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Abstract

Infectious bovine keratoconjunctivitis (IBK) is the most common ocular disease of cattle. IBK has a
considerable negative impact on cattle welfare, and is a highly contagious disease, with outbreaks
more common in the warmer months. IBK, commonly referred to as pink eye, is caused by Moraxella
bovis and transmitted by the face fly (Musca autumnalis). 1BK is characterised by four disease stages
with varying degrees of corneal opacity, ulceration and, in severe cases, can lead to ocular rupture
and blindness. Attempts have been made to vaccinate cattle against IBK, but data suggests a lack of
efficacy.

Currently, antibiotic medication, applied topically or via injection, is the predominant IBK treatment.
However, as antibiotic resistance is one of the biggest threats to our global health and food security,
developing a more targeted therapeutic approach, using naturally occurring bacteriophage, would
be of benefit to treat this difficult and debilitating disease.

This research involved the isolation of Moraxella bovis bacteriophages, characterisation of these
phages using genome sequence analysis and transmission electron microscopy, and testing their
potential as therapeutics. Novel Moraxella bovis bacteriophage, which resemble phage in the
Myoviridae family, were isolated and characterised. A library of clinically relevant and geographically
diverse strains of Moraxella bovis were used to determine the host range and therapeutic potential
of these novel phage for use in the treatment of IBK.
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Abstract

Introduction: Pseudomonas aeruginosa is a Gram-negative bacterial pathogen commonly associated
with nosocomial infections. Treatment of P. aeruginosa infections is increasingly problematic due to
biofilm formation and widespread antibiotic resistance. As a result there is an urgent need for novel
treatments. This study aimed to determine if bacteriophage-derived antimicrobial peptide gp28
demonstrated activity against P. aeruginosa.

Methods: Antimicrobial susceptibility of P. aeruginosa was established for a range of relevant
antibiotics using EUCAST disc diffusion methodology. The minimum inhibitory concentration of gp28
was determined using EUCAST broth dilution technique, at a range of concentrations between 40-
150 mg/ml. Biofilms were formed in 96-well microtitre plates for 24 hours, before gp28 was added
at various concentrations up to 100 mg/ml for 24 hours. Biofilm mass was measured using the
crystal violet method. Additionally, biofilms were grown on glass cover slips and treated with

100 mg/ml gp28 before visualisation using SEM. The effect of gp28 in combination with tobramycin
was determined using broth dilution and total viable counts.

Results: P. aeruginosa was resistant to all antibiotics tested. The MIC of gp28 was 100 mg/ml with
significant biofilm disruption seen at 100 mg/ml (p=<0.05). A combination of gp28 and tobramycin at
sub-inhibitory concentrations inhibited growth significantly more than either treatment alone
(p=<0.05).

Conclusion: P. aeruginosa is a significant pathogen, and this work demonstrates that the
antimicrobial peptide gp28 could have potential as a therapeutic agent against P. aeruginosa.
Furthermore, it illustrates the potential for gp28 to be used in combination with other antimicrobial
agents.
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Abstract

High genetic diversity is a major contributory factor in the development of drug resistance, in
addition to challenges in diagnosis and treatment monitoring in the therapeutics of human
immunodeficiency virus (HIV). Within the wide HIV-1 diversity, differences in mutational frequency,
disease progression, drug response and transmission amongst HIV-1 subtypes have been shown. In
spite HIV-1 subtype C (HIV-1C) being the most prevalent variant globally, none of the available drugs
nor screening assays for inhibitory molecules have been developed targeting the genetics of this
important subtype. This study therefore aimed to overexpress and biophysically characterize HIV-1C
protease to serve as a reagent in the development of assays for routine screening of molecules
inhibitory to HIV-1C. Heterologous expression of HIV-1C protease isolates that are prevalent in South
Africa was carried out in Escherichia coli (E. coli (BL21-DE3). The secondary and tertiary structures of
the proteins were determined using, circular dichroism (CD) and fluorescence spectroscopy
respectively. Thereafter, interaction studies to delineate interaction properties of gallotanin for
possible inhibition of protease were conducted. Furthermore, in silico studies to determine binding
interactions of gallotanin against HIV-1C protease were also conducted. The expressed HIV-1C
protease from the globally prevalent HIV-1C was shown to be structurally and functionally intact for
application in downstream HIV-1 inhibition assays. Binding studies on the other hand revealed
molecular interaction of the expressed HIV-1C PR with gallotanin documenting the first
intermolecular interactions of the two molecules, a confirmation for the inhibition of HIV-1 PR with
gallotanin.
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Abstract

Bacteriophages (or phages) are viruses that infect bacteria and are ubiquitous in nature alongside
their cellular hosts. Phages in human milk (HM) may benefit infant health by preventing pathobiont
overgrowth in the gastrointestinal tract (GIT), and the associations with lipids in HM may promote
vertical transmission of phages from mothers to the infant GIT. We used shotgun metagenomics and
untargeted lipidomics to compare phage and lipid profiles of 99 preterm HM samples expressed
over the first 100 days of life. Significant changes in the phage richness and lipid compositions were
observed between lactational weeks of preterm HM. Amongst the phage communities in preterm
HM, Siphovirus and Podovirus (but not Myovirus) were found positively correlated with long chain
length fatty acids. We therefore performed an in vitro assessment to determine whether lipids
attenuate the infectivity of phages. A significant reduction in the infectivity of Siphovirus (but not
Myovirus) with an increased concentration of a very long chain length fatty acid which supports the
findings of our omics study. This is the first taxonomic report and in vitro examination of phage-lipid
interactions in HM and highlights the importance of phage carriage in HM and in the early life
microbiota development in preterm GIT. Our findings suggest an evolved strategy for phage carriage
in HM that could potentially have a therapeutic benefit for diseases associated with an imbalanced
GIT microbiome that can be fatal in extremely low birth weight very preterm infants.
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Abstract

Filamentous bacteriophages establish chronic productive infection in bacteria, which implies phage
persistence in the form of prophage or extrachromosomal element that does not kill bacterial host.
The phages continuously replicate and extrude from bacterial cells, further infect new hosts and
potentially change bacterial phenotypic characteristics. Aeromonas hydrophila is Gram-negative
opportunistic pathogen of animals and humans. The impact of filamentous phage infection on this
emerging pathogen has not yet been studied.

The aim of this study is to investigate differences between A. hydrophila strains before and after
filamentous phage infection via testing certain bacterial properties in vitro and in vivo.

Two filamentous phages designated as Af3 and Af12 were used for infection of six A.

hydrophila strains. Strains in which phage infection was confirmed by colony PCR were further
examined for change in biofilm formation, hemolysis, growth kinetics and in vivo virulence using
zebrafish larvae.

Two out of six A. hydrophila strains were successfully infected with filamentous bacteriophage.
Biofilm production was enhanced notably in case of both strains after phage infection. However,
their hemolytic activity decreased significantly. Filamentous phage infection considerably inhibited
growth of one strain. In vivo investigations revealed a reduction in bacterial count and mortality in
zebrafish larvae infected with bacterial strains bearing filamentous phage after 24 hours.

The differences observed in this study indicate that filamentous phages decrease A. hydrophila
virulence, but favour phenotypic traits responsible for chronic infections.
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The heads and tails of Salmonella Infantis control with bacteriophage in the
Galleria mellonella in-vivo model.
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Abstract

Salmonella spp. are a group of pathogens attributed to both human and animal disease with a range
of symptomatic severity. Salmonella Infantis is now the fourth most abundant serovar in Europe in
humans, with pESI-like megaplasmid positive strains displaying enhanced virulence and antimicrobial
resistance strategies. The principal aim of this study was to isolate and characterize novel
bacteriophage with activity against poultry-associated isolates of Infantis, and to use the Galleria
mellonella model for in vivo assessment of their therapeutic potential. Following isolation, phage
were characterized through classical methods (e.g. Efficiency of plating) and genome sequencing.
Nine phage were isolated, with genome analysis showing all to be members of the

Drexlerviridae family and predicted to exhibit temperate lifestyles. These phages were found to be
stable during long-term storage at 4 °C, displayed distinct Salmonella host ranges and had the ability
to form lysogens. Salmonella Infantis was found to be more virulent than S. Typhimurium in the G.
mellonella model. During early phage therapy trials with Infantis, the introduction of temperate
phage or a lytic control (Felix01) resulted in greater mortality than with S. Infantis alone, unlike when
the same lytic phage was used in conjunction with S. Typhimurium. Potential differences in the LPS
structure of Infantis altering G. mellonella immune response, which may result in increased Galleria
mortality is hypothesized and the subject of continuing investigation. Overall, this study has shown
that temperate phage can have in vivo lytic activity on their bacterial hosts, and that for some
Salmonella spp. phage lysis can result in increased G. mellonella death.
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Abstract

Streptococcus suis poses a significant health threat in the global swine industry, primarily managed
with antibiotics and unreliable vaccines. Causing arthritis, meningitis and even death in pigs, its
zoonotic potential raises concerns about transmission and antimicrobial resistance in humans. This
genetically diverse species, traditionally classified into >30 serotypes based on capsular
polysaccharides, presents a potential target for control through bacteriophage therapy without
exacerbating antimicrobial resistance.

Utilising 2,119 S. suis genomes from the BV-BRC database, we employed annotation tools Prokka,
eggNOG emapper, PADLOC, and geNomad to functionally annotate bacterial/phage genes and
characterise prophages. Pangenome analyses were performed using Roary, and Scoary was used to
identify genes potentially associated with different geno/phenotypes. Genome networks were
created using Sourmash to calculate Jaccard Index of k-mer frequencies in bacterial/prophage
genomes, and communities (clusters of similar genomes) were identified using the weighted Louvain
method.

Pangenomes revealed a relatively small core (<200 genes) for S. suis, emphasising its diversity.
However, communities exhibited larger cores (>1,200). While the species core consisted largely of
metabolism and information processing genes, communities were enriched in strain-specific genes
such as cell exterior and defense mechanisms. Prophage-genome infection networks identified
diverse infection motifs within/across communities, suggesting infection by certain phages is not
limited to isolates of genetic homology.

These findings underscore the potential of network analyses to uncover commonalities among
isolates and exploitable bacteriophage characteristics, paving the way for the development of
synthetic phage-therapies tailored to capitalise on shared genetic traits, providing an avenue to
control S. suis infections.
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Assessing the antiviral activity of spirotetronate natural compounds against
respiratory viruses
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Abstract

The influenza A virus is a major cause of severe respiratory tract infection, which results in 200,000
hospitalisations per year, in the UK. Vaccines have been developed to control the spread of
infection, but vaccine hesitancy and antigenic drift limit their effects. Patients hospitalised with
severe infection are given antiviral treatments, however, the virus has developed resistant
mutations against all classes of existing antivirals, rendering many ineffective. Therefore, there is a
crucial need for new, effective treatments.

We aimed to investigate the antiviral activity of a tetronic acid macrolide called MM 46115 against
the influenza virus. The natural product is produced by the soil bacterial species Actinomadura
pelletieri and has previously been demonstrated to have antiviral activity against multiple respiratory
viruses, including influenza A, parainfluenza and respiratory syncytial virus.

We confirmed these early findings using plaque assays with the influenza A virus strain A/WSN/33,
which demonstrated an IC50 of 1.25 pg (2.804 uM). Further plaque assay and quantitative reverse
transcription-PCR data from infections performed over 2 — 24 hours showed treatment with MM
46115 produced lower virus titres for up to 6 hours, compared to without treatment. Cell viability
assays were also performed to investigate the cytotoxicity levels of MM 46115. Addition of MM
46115 (12.5-0.0125 pg/mL) did not significantly reduce cell viability compared to the untreated
group, however, a higher concentration of 125 pg reduced cell viability to 80%.

Therefore, our data indicates that MM 46115 and potentially other related compounds, may show
promise as future antivirals.
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Abstract

Gammacoronavirus infectious bronchitis virus (IBV) is the causative agent of an economically
important respiratory disease of poultry. Despite vaccination, the many serotypes of IBV cause
significant production losses. IBV relies on spike (S) protein to facilitate virus entry into host cells,
and it also accounts for high serotypical and antigenic variation. In our study we aimed to block the
spike protein with camelid antibodies with a single variable domain, also known as nanobodies or
VHHs. Llamas were immunized with the S1 subunit or full-length S protein of two diverse IBV
serotypes, M41 and QX. Based on initial screening of 44 monomer VHHs, flexible linkers were
applied to create homodimer and homotrimer constructs of two clones targeting the S1 domain.
Growth kinetic assays, plaque assays and ex vivo trachea organ culture (TOC) assays of five IBV
serotypes were employed in presence of one of the most suitable homodimer constructs
(VHH2221). Results suggest that VHH2221 was most efficient against IBVs of the Massachusetts
(Mass) serotype including both the pathogenic M41 strain and attenuated strains Beaudeutte and
H120. VHH2221 could prevent the reduction of tracheal ciliary activity in Mass serotype infected
TOCs ex vivo. Dose-dependent reduction in viral titre and plaque size was also observed in primary
chicken cells in vitro. Interestingly, VHH2221 had moderate or no effect on replication of
representatives of 4/91, QX, Arkansas and D212 serotypes suggesting a serotype dependant
mechanism of action. VVHs may provide an alternative serotype specific therapeutic for the control
of IBV infections.
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Abstract

This study aims to investigate the therapeutic potential of blue light irradiation for managing
common cold symptoms, targeting infected mucosae using a specialized device. The potent toxicity
of blue light irradiation on target tissues was examined using the Comet assay, known to assess DNA
damage in cells. The clinical study was designed as a randomized, double-blind, sham-controlled,
exploratory study using the investigational device as a treatment for outpatients with a common
cold. The study enrolled 20 subjects with at least 4 symptoms such as nasal obstruction/nasal
discharge, sneezing, sore throat, and cough at baseline. Subjects were divided into study or control
groups and treated a total of 2-3 times daily, a total of 9 times for 3-4 days. The primary outcome
measure was evaluated with total symptom score improvement. In this study, blue light irradiation
up to 20 J/cm? showed no genotoxicity in Vero cells. Additionally, significant symptom relief was
shown in the total study group and virus-positive patients in the study group (p=0.036 and 0.017),
compared to the control. Sub-analysis of the Ct value of qPCR for virus-positive patients showed a
significantly different change in the study group (p=0.013). No local application site reaction and
device-induced side events were reported. This research demonstrates promising outcomes, with
blue light showcasing its potential as a therapeutic intervention for the common cold. The findings
suggest a notable reduction in symptoms and a substantial impact on inhibiting viral replication.
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Production of enterovirus A71 genotype C4 VLPs in Pichia pastoris

Nawanit Tanapatkunnathorn, Natalie J. Kingston, David J. Rowlands, Nicola J. Stonehouse

University of Leeds, Leeds, United Kingdom

Abstract

Enterovirus A71 (EVA71) is a major causative agent of hand, foot and mouth disease (HFMD), often
resulting in high fever and potential neurological complications. HFMD affects infants and young
children, primarily across the Asia-Pacific region. During EVA71 infection, particles lacking viral
genome termed empty capsids (ECs) are formed. These are composed of 60 copies of three
structural proteins, VPO, VP3 and VP1 arranged on an icosahedral lattice. ECs are initially
antigenically indistinguishable from virions, but are antigenically unstable and rapidly expand at
moderate temperatures. ECs expressed in heterologous systems, in the absence of viral genome, are
known as virus-like particles (VLPs). The absence of genome makes these VLPs non-infectious and
suitable as vaccine candidates.

Previously, stabilising mutations have been selected in EVA71 genotype B2, which increased the
antigenic stability of particles generated. Whilst several expression systems have been used to
produce recombinant EVA71 VLPs, the yeast Pichia pastoris is a well-established technology in large
scale biopharmaceutical manufacturing and currently are employed in licensed VLP-based vaccine
for hepatitis B virus (HBV) and human papillomavirus (HPV).

The aim of this project is to express EVA71 (genogroup C4) VLPs in the yeast Pichia pastoris. We will
characterise these VLPs using a combination of sedimentation gradient, western blot, ELISA, and
antigen conversion assays to determine the extent of particle formation and stabilisation. The
generation of these EVA71 VLPs in a yeast system may allow the development of a pipeline for the
production of highly immunogenic antigenically stable EVA71 VLPs with potential applications for
vaccine manufacture.
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Abstract

Non-polio enteroviruses (EVs) are a significant threat to global health with between 10 to 15 million
infections reported annually in the U.S. alone, at an estimated cost of billions of dollars to public
health systems worldwide. This highly prevalent genus of viruses cause a variety of diseases in both
humans and animals, ranging in severity from mild febrile iliness to fatal paralysis and neurological
complications such as meningitis and brainstem encephalitis. Despite the global importance of EVs,
details of the pathways by which these viruses assemble and mature are still poorly understood.

To address this lack of understanding, we employed an in silico approach to predict residues
essential for EV particle assembly and maturation. We identified a highly conserved motif and
characterised the functional role of these residues in EVA71 maturation, as a representative EV
model. Utilising mutant viruses, recovered from in vitro transcribed RNA, we assessed the effect of
these mutations on particle maturation and infectivity and performed serial passage to assess
phenotypic reversion. In parallel, we determined genome packaging and the sedimentation profile
of each mutant virus. Together, this information has enabled us to identify and trap a number of
intermediate EV particle states, helping to delineate the stepwise assembly and maturation of EV
capsids. Moreover, this data has allowed us to identify critical interactions which control genome
release during EV infection. This understanding will be further developed with structural studies and
utilised to direct and guide the design of pan-antiviral compounds against enteroviruses.
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Abstract

With the rapid expansion of new universal influenza vaccine technologies, and requirements for
enhanced surveillance capacity, there is an acute need to match this with immunogenicity readouts
against all influenza A subtypes, especially in LMIC regions where many endemics occur.

A comprehensive influenza hemagglutinin (HA) pseudotype library encompassing Influenza A
subtypes HA1-18 has been developed using lentiviral vector platform technologies and co-expressed
proteases. These HA1-18 pseudotype viruses have been evaluated in influenza pseudotype
microneutralization (pMN) assays using MHRA-NIBSC antibody reference sera and bnMADbs.

The pMN is highly sensitive and specific for detecting HA-specific neutralizing antibodies against
influenza viruses and can be used to safely assess antibody functionality in vitro and with a wide
choice of reporters. Once the neutralisation profile of each HA pseudotype was determined, aliquots
were lyophilised, and subsequently re-constituted and re-neutralised, demonstrating that their
antigenic structure remains intact.

Our HA assay platform will facilitate surveillance efforts and preclinical studies involving (universal,
pan-subtype) immunization dosing regimens in LMIC where cold-chain shipping and access to -80C
freezers are not available. This library is the most comprehensive available globally and can be
harnessed to meet strategic objectives that contribute to the strengthening of global influenza
surveillance, expansion of seasonal and zoonotic influenza prevention and control policies, and
strengthening pandemic preparedness and response.
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Dengue virus in the Philippines

Ma Jowina Galarion, John McLauchlan, Ana Da Silva Filipe

MRC-Centre for Virus Research University of Glasgow, Glasgow, United Kingdom

Abstract

Dengue is a significant arboviral infection causing a wide range of clinical manifestations affecting
more than 100 million people annually. The disease is a leading cause of morbidity in the
Philippines, a country having one of the largest dengue disease burdens in Southeast Asia. With an
overarching goal of enhancing existing surveillance platforms and leveraging on the increased
availability of portable sequencers, we aim to optimize sample-to-sequence approaches for the
accurate detection and genotypic characterization of DENV. Here we present benchmarking results
of different workflows —an amplicon-based method (DENYV tiling), a semi-agnostic probe-based viral
enrichment approach (Twist TE), and two metagenomics workflows (KAPA and SMART-9N).
Optimized protocols are tested on clinical samples from the Philippines and sequenced with a
MinION device. Both DENV tiling and Twist TE generated near full-length dengue genomes on
positive samples. DENV tiling offers a sensitive and low-cost option for active surveillance in
outbreak settings. Primer specificity however limits its capacity to detect highly divergent strains or
correct identification of other viruses with similar symptoms. The semi-agnostic and metagenomics
workflows essentially address these challenges having the potential to capture dengue diversity at
the onset of an outbreak to inform primer design. The unbiased metagenomics methods work
optimally on samples with high viral load, while probe-based enrichment has sensitivity comparable
to DENYV tiling. Whilst mainly tested on DENV in the Philippines, all protocols can be further
optimized to work with other viruses, and the portability of the MinlON reinforces adaptability of
these workflows by other endemic countries.
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Abstract

Whilst there have been significant follow up studies on the effects of COVID-19, the impact of the
disease on the neurological functioning in persons with Severe Speech and Physical Impairment
(SSPI1) has seen limited reporting. Quantitative assessment of video-based eye tracking is a simple,
non-invasive means to map cognitive functions to specific brain circuits. Eyegaze is a robust
alternative response modality for cognitive-linguistic assessment by persons with SSPI which
traditionally rely on verbal responses or that require physical responses such as pointing.

A cued attention prosaccade task, using a VT3 Mini Eye Tracker and analysed using MangoldVision
software, was carried out with an SSPI group and a neurotypical (NT) control group. Participants
were grouped according to historical SARS-CoV-2 infection. We hypothesized that individuals who
previously had COVID-19 would perform significantly worse than those who had not.

The mean time to first fixation (TTF) to the location of an abrupt onset peripheral target was
significantly faster in the NT group than the SSPI group (p<0.05), as could be expected when
comparing a neurotypical group to persons with neurological disorders. Unexpectedly, however, we
found that the TTF was faster in both the NT Group (P<0.001) and SSPI Group (P<0.01) in persons
who previously had COVID-19.

Using eye tracking it appears that COVID-19 (a) influences brain circuits that drive eye movements in
reaction to visual stimuli, supporting reports that SARS-CoV-2 can disrupt neurotransmitter balance
and amplify signals between neurons; and (b) does not differentiate between a pre-existing
neurological movement impairment or lack thereof.
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Abstract

Respiratory viruses have been in the forefront of the public’s mind since the start of the SARS-CoV-2
pandemic. The annual influenza season has not diminished following global lockdowns and so this
has prompted the need to be vaccinated for both viruses on an annual basis.

Distinguishing neutralising antibody levels against each virus is critical for the evaluation of vaccines
delivered simultaneously, usually in different arms, or combined vaccines currently in development.
Additionally, determining responses in individuals with non-specific respiratory symptoms could be
useful in a pharmacy setting. Current estimates put dual infections in approximately 2.5% of Covid-
19 patients. Using a dual sero-assay reduces the amount of serum and time required to carry out
these assessments.

Taking advantage of existing pseudotype assays developed by us, we present herein a dual
neutralisation assay which utilises 2 different luciferase (Renilla and Firefly) reporter lentiviral
vectors. We configured assays with various combinations of SARS-CoV-2 and influenza
subtype/variant combinations and compared sensitivity of this dual approach to neutralisation levels
seen in single virus pMN in a double blinded test of monoclonal antibody cocktails and then with a
pre-screened serum panel. As we have taken a pseudovirus based approach there is the potential to
tailor to specific vaccination candidates or currently circulating strains of each virus.

The use of this versatile assay could form part of the toolbox of analysis of dual vaccination
candidates or an in house pharmacy test to determine treatment for mild respiratory infections.
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Abstract

Treatment of SARS-CoV-2 with the nucleoside analogue molnupiravir was reported to reduce viral
load, hospitalisation and mortality in unvaccinated participants with early COVID-19 in the
MOVeOUT trial. Based on these data, molnupiravir received emergency use authorisation in the UK
in November 2021 for early treatment of SARS-CoV-2 in individuals at higher risk of complications.
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Molnupiravir is metabolised intracellularly to NHC-triphosphate, which competes with natural
cytidine and uridine for incorporation by the viral RNA-dependent RNA polymerase (RdRp) into the
nascent viral RNA, leading to an increase of transition mutations. Lethal mutagenesis resulting from
treatment eventually leads to viral extinction. However, the risk that some highly mutated viruses
might remain viable and capable of onward transmission has been postulated.

Participants within 5 days of SARS-CoV-2 symptom onset were randomised to receive molnupiravir
or Usual Care in the PANORAMIC virology sub-study. Molnupiravir accelerated viral load decline, but
mostly failed to clear virus by the end of the 5-day course. By Day 14, molnupiravir treatment was
associated with significantly higher viral persistence and significantly lower anti-SARS-CoV-2 spike
antibody titres compared to Usual Care. Whole genome sequence of 1436 samples revealed
increased transition nucleotide mutagenesis with molnupiravir treatment. Persistence of detectable
viral RNA at Day 14 in the molnupiravir group was associated with higher numbers of transition
mutations following treatment cessation. Our study indicates that 5-days of molnupiravir could drive
the emergence of SARS-CoV-2, thus longer treatment courses should be tested to reduce the risk of
potentially transmissible molnupiravir-mutated variants being generated.
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Abstract

Nipah virus (NiV) and Hendra virus (HeV) are highly pathogenic bat-borne paramyxoviruses
belonging to the Henipavirus genus that can cause severe and often fatal respiratory and
neurological disease in humans and livestock. Currently, an equine vaccine (Equivac®) against HeV is
used in horses in Australia, yet there still remains no approved NiV or HeV vaccines or therapeutics
for humans.

In an attempt to develop henipavirus-targeted antivirals, a high-throughput screening platform was
previously established utilising a recombinant version of Cedar virus (rCedV), which is a non-
pathogenic Henipavirus closely related to NiV and HeV. rCedV encoding a firefly luciferase gene
(rCedV-Luc) was generated for use in high-throughput antiviral compound screening. This rCedV
reporter is a valuable tool that is representative of Henipavirus infection that can be used as a
surrogate for NiV and HeV infection but at CL-2.

Utilising this previously characterised system, we are screening an FDA-approved compound library
consisting of over 2,700 licensed compounds that cover common targets whilst representing
extensive and prominent research areas such as infection, immunity, and nervous system diseases.
The use of FDA-approved compounds for antiviral screening is highly advantageous as drug
repurposing offers a less time-consuming and more streamlined approach to antiviral drug
development. Ultimately, this work aims to identify antiviral compounds against Henipavirus
infection that can be further developed for therapeutic use in humans.
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Abstract

With the emergence of SARS-CoV-2 variants resistant to monoclonal antibody therapies and limited
global access to therapeutics, the evaluation of novel therapeutics to prevent progression to severe
COVID-19 remains a critical need. Inhaled interferon-B1a (IFN- B1a) (SNG001) is being investigated as
a potential treatment for severe respiratory viral infections including COVID-19. IFN-B1a is a cytokine
that is naturally produced in the lungs, in response to viral infections. Sometimes invading viruses
switch off this mechanism, to enable viral replication allowing the virus to spread. Administering
aerosolised IFN-B1a directly into the lung airways allows for IFN-B1 levels to be restored at the site
of infection and ‘switches on’ antiviral defences. Inhaled IFN-B1a treatment is being developed as a
potential broad-spectrum variant agnostic treatment for severe viral lung infections including those
caused by SARS-CoV-2.

In this study we tested the antiviral efficacy of IFN-B1a, in vitro, against a variety of SARS-CoV-2
variants to provide reassurance that IFN-B1la was effective against the different variants as they
emerged. A 96-well micro-inhibitory, foci reduction assay with VeroE6 cells was used to determine
the amount of IFN-B1a (IU/ml) causing a 50% reduction (ICsp) in viral foci compared to the virus only
control.

Results indicate that the in vitro efficacy of IFN-B1a is retained against different SARS-CoV-2 variants
including Alpha, Beta, Delta, Gamma and Omicron BA.2 variants with 1Cso’s ranging from 2.35 to
14.10 IU/ml. Here we discuss the importance of continued monitoring of the efficacy of novel and
licensed treatments for COVID-19 and preparedness for future pandemics.
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Identification of pathogens associated with respiratory disease in Albanian
cattle
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Abstract

Identification of the pathogens causing respiratory disease in Albanian cattle would help
veterinarians control, prevent and treat cases of respiratory illness in this country. Currently, there
appears to be limited sequence information on pathogens of Albanian cattle so combining
surveillance with sequencing would enable comparison of infectious agents in this country with the
rest of Europe and the World. A trained veterinarian collected 85 nasal pharyngeal and pulmonary
samples from cattle without or with symptoms of respiratory disease. Protocols were developed to
extract viral nucleic acids and detect three viral pathogens associated with the bovine respiratory
disease complex by PCR. Targeted sequencing of the envelope proteins expressed by Bovine
coronavirus and Bovine respiratory syncytial virus enabled phylogenetic analysis to compare
Albanian clinical isolates with those from the rest of the World. As expected, the Bovine coronavirus
isolates were most closely related to other clinical isolates from across Europe. Only a small
proportion of the cattle with respiratory disease were positive for the viral pathogens screened in
this study, and some healthy cattle were positive for these pathogens, suggesting aetiological agents
not included in this study contribute to the bovine respiratory disease complex in Albania.

287


https://orcid.org/0000-0002-1962-0651
https://orcid.org/0000-0001-8945-7776
https://orcid.org/0000-0002-6262-3380

A370

Examination of Gene Evolution and Phylodynamics in Marek’s Disease Virus

Carol Leitch’, Hans Cheng?, Andrea Doeschl-Wilson', John Dunn?®, Nikolaus Osterrieder*®,
Jakob Trimpert*, Samantha Lycett’

'Roslin Institute, Edinburgh, United Kingdom. 2US National Poultry Research Center, East
Lansing, USA. 3US National Poultry Center, Athens, USA. “Freie Universitat Berlin, Berlin,
Germany. °City University of Hong Kong, Hong Kong, China

Abstract

Marek’s disease virus (MDV) is an alphaherpesvirus causing an economically-important oncogenic
and lymphotrophic disease in chickens. Vaccination has been the predominant control method since
1970 and whilst vaccines prevent symptoms, viral infection and transmission continue at lower
levels. Such non-sterilising vaccines may promote evolution towards increased virulence. We
examined imperfect vaccine-induced MDV evolution and transmission as part of the Ecology and
Evolution of Infectious Diseases (EEID) USA-UK consortium.

MCMC time-correlated trees were inferred for complete genomes and meg, stratified by location
and pathotype. Field strains were deep-sequenced and reads were subjected to reference-based
assembly. Re-mapping was performed against consensus sequences to obtain minor variants.

The substitution rate of meq was 10-fold greater than the full genome rate. Geographical and
pathotype stratification was evident for both datasets. Whereas the full genome remained stable
over time, the population of meq expanded over a 20-year period then declined. The number of
variants was greatest in the large tegument protein, meq and ICP4 genes.

The meq oncogene is a major MDV virulence factor. Although it evolved more rapidly than the
overall MDV genome, its diversity peaked in 1997 and subsequently declined. Additionally, no
positively selection was detected in meq. Together this suggests meq may have reached its
evolutionary limits. Minor haplotypes were identified in known virulence genes as well as other
genome regions. Mixed viral populations have previously been described in large DNA herpesviruses.
They simulate, to a lesser extent, the diversity within RNA viral quasispecies and may similarly
potentiate DNA virus evolution.
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Abstract

SARS-CoV-2 poses a continued risk to global health, placing vulnerable populations at a sustained,
elevated risk of severe disease and mortality. Moreover, the risk of both acute and longer term
sequelae remains in the general population due to unprecedented viral variation.

Novel antivirals against SARS-CoV-2 are required, ideally with drug targets outside conventional
enzymatic targets. The ion channel produced by the SARS-CoV-2 Envelope protein (E) represents an
attractive potential drug target, as it acts as a major virulence factor during multiple life cycle stages.
Moreover, two mutations observed in recent Omicron variants support a key role for E during
transmission and/or pathogenesis.

Both structural and functional ambiguity surrounds oligomeric E complexes, even extending to
channel stoichiometry. Lipid-borne structures lack the complete protein sequence, whereas the
micellar models that exist also raise concerns. To address this, we have compared both C-terminally
truncated peptides and full-length recombinant protein through a variety of assays, incorporating
the T11A and T9I Omicron polymorphisms.

We will describe analysis comparing lipid and micelle-associated E using native and cross-linking SDS
PAGE, as well as electron microscopy, defining both protein- and membrane/membrane mimetic-
dependent effects upon channel stoichiometry. In parallel, channel gating, ion specificity and drug
sensitivity are assessed using indirect in vitro assays alongside electrophysiological techniques.
Observations from these systems inform more relevant structural analyses for lipid-borne full-length
protein, suited to bespoke antiviral development.
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Abstract

Crimean-Congo haemorrhagic fever (CCHF) was first described in 1944 and the virus identified 25
years later. CCHF virus (CCHFV) triggers outbreaks, with a 10-40% fatality rate. Endemic to Africa, the
Balkans, Middle East and Asia, it carries potential for broader geographical expansion. No licenced
human vaccines or therapeutics exist. Most vaccines efficacy assays involve infectious CCHFV, a
biohazard level 4 pathogen. A safer alternative is the use of CCHFV pseudotyped virus (PV). The
codon-optimised sequence of CCHFV glycoproteins GnGc (strain IbAr10200) was synthesised and
cloned into an expression plasmid and two different PV production systems were compared using a
vesicular stomatitis virus (VSV) and a human immunodeficiency virus (HIV) core. Only the VSV vector
led to the successful production of CCHFV PV with a yield of 4.72 x 10* TCID50/mL, whereas the use
of a HIV vector did not produce a usable titre of CCHFV PV. Adjusting the amount of CCHF GnGc gene
expression plasmid and transfection reagents failed to significantly alter the yield of infectious
pseudotyped virus. The CCHFV/VSV PV was then applied for the development of a neutralisation
test. A known neutralising monoclonal antibody anti CCHFV-Gc, 11E7, and a panel of seven
convalescent sera, were all able to neutralise CCHFV PV in a dose response manner. More samples
are being sourced to qualify the assay and the next steps will be to compare the results with those
from a traditional neutralisation test to establish whether the use of CCHFV PV is a feasible
alternative to the authentic virus.
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Abstract

Chikungunya virus (CHIKV) can cause a febrile illness and long-term complications such as arthralgia,
resulting in significant economic impact. Currently only one CHIKV vaccine is licenced for use in the
US and new vaccines are currently in development. Rigorous testing is required to establish an
immunological correlate of protection for CHIKV. Pseudotyped viruses have been extensively used as
a surrogate to measure neutralising activity against high-hazard viruses and provides an alternative
method for laboratories lacking high containment. Furthermore, for many systems, it has been
demonstrated that neutralisation of the pseudovirus correlates with that of an authentic virus.

CHIKV glycoproteins were therefore expressed in two different pseudotype systems using (1) a
vesicular stomatitis virus or (2) lentiviral core, both incorporating a luciferase reporter gene. The
potency of the 1°* WHO International Standard (IS) for anti-CHIKV 1gG (1502/19) was similar in both
CHIKV pseudotype systems and appeared to be greater than the potency achieved in CHIKV
neutralisation assays. These results are comparable with data from the WHO collaborative study
that established the 15 WHO IS for anti-CHIKV IgG. These initial results indicate that using
pseudotype systems expressing CHIKV glycoproteins may be able to provide an alternate avenue to
authentic anti-CHIKV serological responses. We are currently applying pseudovirus based assays to
establish a correlate of protection conferred with experimental vaccines in model systems.
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Abstract

Metagenomics can identify unknown pathogens through indiscriminatory sequencing of host and
microbial, viral, and fungal species. We compared metagenomic methods for detecting pathogens
using a high-host background mock community and validated on clinical tissue and blood samples.
We did this by evaluating untargeted short-read lllumina and long-read Oxford Nanopore
Technology and a targeted viral panel. Further, we compared commonly used metagenomic
classifiers and analysis methods. We find that at high viral loads, Nanopore and lllumina non-
targeted workflows have similar sensitivity and specificity, with Nanopore having quicker turnaround
for small sample sizes. At lower viral loads, Nanopore requires increased sequencing depth than
Illumina to reach the same sensitivity. Robust thresholds for classifiers aid in standardising the
analysis.

One application of the above is the study of severe Preeclampsia (PE), a gestational disease
ultimately organ dysfunction. The placenta likely plays a central role in the pathophysiology of PE
due to abnormal spiral artery modelling, however, the underlying molecular basis is not understood.
We have applied metagenomic methods to clinical samples of preeclamptic cases and controls, as
well as known-infected patients, to establish whether infection is associated with novel immune
signatures in PE patients identified through single cell and spatial transcriptomics of the placenta, or
simply a potential confounding factor. We thus aim to advance the study of PE.
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Abstract

Zika Virus (ZIKV) and Respiratory Syncytial Virus (RSV) are enveloped RNA viruses with various
challenges for developing vaccines. ZIKV causes diseases including Congenital Zika Syndrome,
resulting in microcephaly in babies if contracted by pregnant women, causing a 14.3x increase in
infant mortality rate. RSV causes 3.6 million hospital admissions and 100,000-200,000 deaths per
year in under 5-year-olds. Two vaccines against RSV are licensed and there are currently no
approved vaccines against ZIKV.

Inactivated vaccines relying on chemicals can damage protein-based antigens needed for protective
immune responses. lonising radiation has been understudied as a method of inactivation due to its
past expensiveness. However, radiation can damage viral RNA without destroying key protective
antigens and is thus an interesting alternative inactivation method.

This project aims to inactivate ZIKV and RSV using various modalities of ionising radiation to
develop effective vaccines for both viruses.

ZIKV and RSV were exposed to varying doses of gamma radiation
to determine the optimal inactivation doses. Effective radiation doses were ascertained by viral
titration and RT-qPCR. To determine if radiation impacted virus structure, cryo-EM was performed.

Data indicates that both viruses are inactivated at a radiation dose of 14-18kGy. Preservation of
protein expression and conformation was confirmed by western blot for RSV’s pre-F protein and
ZIKV’s E protein. Confocal microscopy showed RSV F-protein attaching to Hep2 cells, suggesting

natural conformation after irradiation.

In conclusion, ZIKV and RSV can be inactivated by gamma radiation. Future work will focus on in
vivo experiments to determine immunogenicity and functionality in mice.
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Abstract

The COVID-19 pandemic accelerated coronavirus research — however many fundamental areas of
coronavirus biology remain unaddressed, in part due to practical challenges: working with
coronaviruses in higher containment, growing viruses to high titres, and the ability to manipulate
viruses through reverse genetics.

We present a complete toolkit for seasonal human coronavirus OC43 (HCoV-0C43), the closest
betacoronavirus to SARS-CoV-2 circulating in the human population. We optimised culture and
plaque assay conditions to routinely yield HCoV-OC43 stocks at titres greater than 1078 pfu/ml,
permitting infections of human cell lines.

Further, we developed ancillary assays to facilitate study of HCoV-OC43, including viral genome
sequencing via tiling amplicons, RT-qPCR primer sets, western blotting, immunoprecipitation, and
immunofluorescence.

Additionally, we developed a novel reverse genetics system that bypasses the need for commonly-
used yeast-based assembly, in vitro transcription, or polymerase extension reactions. We
constructed a fluorescent HCoV-0C43 clone, and confirmed successful virus rescue 3 days post
chemical transfection of cultured cells with the target DNA construct.

Lastly, using these tools with the Crick’s High Throughput Live Virus Neutralisation platform and sera
from participants in the UCLH/Crick Legacy Study (NCT04750356), we detected neutralising
antibodies in 282/282 (100%) of analysed participants. Combined with our finding of susceptibility to
widely-available antivirals, these data support continued classification of HCoV-0C43 as a Hazard
Group 2 pathogen by ACDP.

Overall, this work lays the foundation for the use of HCoV-OC43 as a tractable, relevant, and biosafe
model for the study of a wide range of molecular and virological aspects of betacoronaviruses.

294


https://orcid.org/0000-0002-6883-666X

BLOCK A

Session : Virus Workshop: Virus interaction with the host organism and
implications for pathogenesis

A380

Challenges in Imaging Analyses of Biomolecular Condensates in Cells Infected
with Influenza A Virus

Aidan O'Riain ORCID iD', Temitope Akhigbe Etibor'?, Marta Alenquer™®, Christian Diwo', Silvia
Vale-Costa', Maria Jodo Amorim'?3

'Instituto Gulbenkian de Ciéncia, Lisbon, Portugal. 2ETH Zurich, Zurich, Switzerland. *Catolica
Biomedical Research Centre, Lisbon, Portugal

Abstract

Biomolecular condensates are crucial compartments within cells, relying on their material properties
for function. They form and persist through weak, transient interactions, often undetectable by
classical biochemical approaches. Hence, microscopy-based techniques have been the most reliable
methods to detail the molecular mechanisms controlling their formation, material properties, and
alterations, including dissolution or phase transitions. However, technical challenges in microscopy-
based analysis persist. This paper discusses imaging, data acquisition, and analytical methodologies’
advantages, challenges, and limitations in determining biophysical parameters explaining
biomolecular condensate formation, dissolution, and phase transitions. In addition, we mention how
machine learning is increasingly important for efficient image analysis, teaching programs what a
condensate should resemble, aiding in the correlation and interpretation of information from
diverse data sources. Influenza A virus (IAV) forms liquid viral inclusions in the infected cell cytosol
that serve as model biomolecular condensates for this study. Our previous work on IAV inclusions
was established using a framework involving fixed and live cell imaging to measure inclusion
dynamics. This subsequent technical paper, which explores how different modalities in data
acquisition and processing impact the robustness of results to detect bona fide phase transitions by
measuring thermodynamic traits in fixed cells. Using solely this approach would greatly simplify
screening pipelines. For this, we tested how single focal plane images, Z-projections, or volumetric
analyses of images stained with antibodies or live tagged proteins altered the quantification of
thermodynamic measurements. Customizing methodologies for different biomolecular condensates
through advanced bioimaging significantly contributes to biological research and potential
therapeutic advancements.
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Abstract

The COVID-19 pandemic has created a worldwide public health crisis that has since resulted in 6.96
million reported deaths. The pandemic prompted the immediate response of researchers around
the world to engage in rapid vaccine development, surveillance programs, and antiviral testing,
which resulted in the delivery of multiple vaccines and repurposed antiviral drug candidates.
However, the emergence of new highly transmissible SARS-CoV-2 variants has renewed the desire
for discovering new antiviral drug candidates with high efficacy against the emerging variants of
concern. Traditional antiviral testing methods employ the plaque-reduction neutralization tests
(PRNTSs), plague assays, or RT-PCR analysis, but each assay can be tedious and time-consuming,
requiring 2-3 days to complete the initial antiviral assay in biologically relevant cells, and then 3-4
days to visualize and count plaques in Vero cells, or to complete cell extractions and PCR analysis. In
this work, we developed a high-throughput antiviral testing method employing the Celigo Image
Cytometer to investigate the efficacy of antiviral drug candidates on SARS-CoV-2 infectivity using a
fluorescent reporter virus by measuring the cytotoxicity effects on the healthy host cell line.
Compared to traditional methods, the assays defined here eliminated on average 3-4 days from our
standard processing time for antiviral testing. Moreover, we were able to utilize human cell lines
directly that are not typically amenable to PRNT or plaque assays. Image cytometry can provide an
efficient and robust method to rapidly identify potential antiviral drugs to effectively combat the
rapidly spreading SARS-CoV-2 virus and its variants during the pandemic.
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Beyond Mutation: Understanding Molecular Evolution Across Viral Species
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Abstract
Background
We aim to create a taxonomy of quantitative differences in parameters of evolutionary variation

across viruses, in terms of evolution speed (substitution rate) and evolution type (selection
pressure).

Methods
All viral GenBank sequences, containing coding sequences and collection dates, were parsed using
biopython, and aligned to their reference sequences using Needle. Multiple sequence alignment

was performed using MAFFT. Non-coding regions of genomes were removed.

Recombination analysis was performed using Simplot. Clock like behaviour was measured using
Tempest. Substitution rate was measured using BEAST. Selection analysis was performed using SLR.

Results

The above methods produced 393 high quality alignments of less than 50kb with 10 to 80 sequences
and at least 3-5 years of collection date range.

Selection Analysis 30% of alignments didn’t show any selected sites and for the remainder, 2137
positively selected sites were present.

Molecular clock of the 60% of alighments that showed no recombination, 63% showed correlation
coefficient > 0.5 in TempEst, indicating clocklike behaviour.

Substitution rate for those alignments with R > 0.5, substitution rates divide evolution speed to five
categories.

Conclusion

Segmented viruses behave differently in evolutionary parameters mentioned in results.
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Significant variability seen in recombination, molecular clock and substitution rate patterns studied
within analysed viral data sets suggests that they all may not serve as a consistent taxonomical
markers.

On taxonomical distribution for positive selection, two families exhibited opposing selection
patterns.

Non-synonomus/ synonymous substitution ratio varies among selected proteins functions.
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Abstract

Background: In the UK, the COVID-19 Genomics UK Consortium (COG-UK) established real-time
national genomic surveillance for Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2)
during the COVID-19 pandemic. As a COG-UK partner, Quadram Institute Bioscience sequenced over
60,000 SARS-CoV-2 genomes, contributing to Norfolk becoming the most densely sequenced region
in the UK. Retrospective SARS-CoV-2 lineage dynamics investigation in this region will allow for
understanding of the pandemic’s development and variant diversity.

Methods: 29,406 SARS-CoV-2 whole genome sequences and accompanying metadata from Norfolk
were extracted from the COG-UK dataset, dated between March 2020 and December 2022,
representing 9.9% of regional COVID-19 cases. Sequences were lineage typed using Pangolin, and
subsequent lineage analysis carried out in R.

Results: 401 unique global lineages were identified, with 280 appearing more than once and 125 ten
times or more. 92.0% of sequences were a variant of concern (VOC), with Alpha, Delta, and Omicron
accounting for 8.6%, 34.9% and 48.5% of sequences respectively. The remaining lineages largely
appeared in the early pandemic prior to VOC designation and were labelled as ‘pre-VOC’ lineages.
Four epidemic waves were identified and composed of pre-VOC, Alpha, Delta, and Omicron lineages
that spanned the period of study.

Conclusion: This study is the first to assess SARS-CoV-2 diversity in Norfolk across a large timescale
within the COVID-19 pandemic. SARS-CoV-2 was both highly diverse and dynamic in its evolution in
Norfolk between March 2020 — December 2022, with a strong VOC presence. The study highlights
the utility of incorporating genomic methods into pandemic response.
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Abstract

A hairpin stem loop secondary RNA structure, known as the s2m, is present in the genomic 3’
untranslated region (UTR) of a range of positive sense RNA viruses, including Picornaviruses,
Astroviruses, and Coronaviruses. Deletion of the s2m in the Betacoronavirus SARS-CoV-2 does not
appear to affect replication or pathogenicity either in vitro or in vivo. However, this is not the case
for the Gammacoronavirus Infectious Bronchitis Virus (IBV); our previous research suggests the s2m
is not a requisite for in vitro replication, but is implicated in viral fitness in an ex vivo tracheal organ
culture system.

Using reverse genetics, we altered the canonical structure of the s2m in different IBV strains,
representing different genotypes and clinical pathogenicity, and assessed the impact of these
changes on RNA structure and viral processes. Selective 2’-Hydroxyl Acylation analysed by Primer
Extension (SHAPE) Mapping was utilised in order to characterise the s2m altered variants and assess
the effect of s2m disruption on RNA structure. Furthermore, alteration of the s2m leads to changes
in growth kinetics in ex vivo tracheal organ culture for some strains, but not others; no differences in
replication were observed in vitro. This may suggest a strain specific role for the s2m in IBV.

300



A385
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mScarlet attenuates viral replication and innate immune evasion in vitro.

Isobel Webb ORCID iD, Maximilian Erdmann ORCID iD, Rachel Milligan, David Matthews ORCID
iD, Andrew Davidson ORCID iD

University of Bristol, Bristol, United Kingdom

Abstract

The SARS-CoV-2 genome encodes at least nine accessory proteins, including the putative viroporin
ORF3a. The ORF3a protein plays a role in many stages of the viral replication cycle, including acting
as an immune modulator. To investigate the role of ORF3a, we generated two recombinant SARS-
CoV-2 viruses in which the ORF3a gene was replaced with either mScarlet (SARS-CoV-2-A3a-mS) or
mNeonGreen (SARS-CoV-2-A3a-mNG). These viruses have an ancestral (Wuhan-Hu-1) backbone with
a D614G Spike (SARS-CoV-2-5-D614G). The resulting viruses generated a fluorescent signal after
infection in both A549-ACE-2-TMPRSS2 (AAT) and VeroE6-TMPRSS2 (VTN) cells. The SARS-CoV-2-
A3a-mNG virus was found to be genetically stable in AAT and VTN cells, but the mScarlet gene was
deleted during SARS-CoV-2-A3a-mS virus passaging in VTN cells, creating SARS-CoV-2-A3a-AmS. The
SARS-CoV-2-A3a-mNG, SARS-CoV-2-A3a-mS and SARS-CoV-2-A3a-AmS viruses all replicated to a
lower titre and produced smaller plaques than SARS-CoV-2-S-D614G. Interestingly, the additional
deletion of mScarlet provided a replication advantage compared to SARS-CoV-2-A3a-mS, as the
SARS-CoV-2-A3a-AmS virus produced higher virus titres and larger plaque sizes. In comparison to
rSARS-CoV-2-5-D614G, the SARS-CoV-2-A3a-mS and SARS-CoV-2-A3a-mNG viruses were found to be
more sensitive to pre-treatment of cells with type | interferons and did not exhibit a dose dependent
increase in replication in the presence of the JAK-STAT pathway inhibitor, Ruxolitinib. Currently, the
viral and cellular transcriptomes from SARS-CoV-2-A3a-mS and SARS-CoV-2-A3a-mNG infected AAT
cells are being investigated to determine differences in comparison to SARS-CoV-2-S-D614G. In
conclusion, replacement of the ORF3a coding sequence has impacted the replication of SARS-CoV-2
and its evasion of the innate immune response in vitro.
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Abstract

Human cytomegalovirus (HCMV) is the most common infectious cause of congenital disability and
causes fatal disease in immunocompromised individuals. High variability between HCMV genomes,
frequent reinfection, and recombination pose considerable barriers to the development of vaccines.
To characterise the evolutionary landscape and better inform vaccines’ development, we used
mathematical modelling to delineate variable regions. We identified 74 multiallelic regions (2-8
alleles). Thirty-two regions, together with the conserved part of the genome (86%), showed
geographic structure, while 42 regions showed similar distributions of alleles across populations and
enrichment for immunomodulatory functions.

To understand the biology of multiallelic regions we explored allele co-inheritance. Our findings
reveal distinct geographical haplotypes in co-inherited regions 26 and 27 (non-coding) and in UL82
(pp71) and UL86 (capsid protein) corresponding to regions 36 to 40. African and European strains
exhibit different haplotype frequencies. Remarkably, the most common European haplotypes were
absent from African sequences, suggesting either a founder effect or geographically related selection
pressures. In regions with non-geographically segregating alleles, co-inheritance occurs, particularly
in glycoprotein-coding genes like UL55 (gB, regions 22-24) and UL74/UL75 (gL and gH, regions 28, 30,
and 31).

Our approach had several advantages over using the entire genome, as it increased the statistical
power by focusing on the most variable regions. Overall, our findings contribute to the
understanding of the evolutionary pattern of HCMV and may aid in the vaccine’s development.
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Abstract

African swine fever virus (ASFV) is a large complex DNA virus that causes African swine fever, a
haemorrhagic disease of pigs with up to 100% mortality. Due to the virus’ size and complexity, the
functions of many of the proteins remain unknown. In vitro infection of cells with ASFV usually
results in cell death within 24 hours. In vivo other factors, such as anti-ASFV antibody functions, may
influence the extent of cell death or the rate at which these cells die. To determine how best to
investigate these functions, a variety of cytotoxicity assays were compared for their use to measure
cytotoxicity in ASFV-infected cells under laboratory conditions. Here we show that two assays that
require transport of components across the cell membrane fail to detect death of both lab-cultured
cells and purified porcine bone marrow cells infected with an attenuated ASFV isolate, however an
assay based on changes of the external cell surface detect death successfully in both cell lines. This
result suggests ASFV-infected cells undergo membrane changes that interfere with the transport of
these components across the cell membrane. This has important implications for the development
of assays based on cytotoxicity, such as measuring antibody functions, which are important for
better understanding the B-cell response against ASFV and any protective, or detrimental, effects
this may have.
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Abstract

The ability of viruses to coinfect individual cells is regulated by superinfection exclusion (SIE), a
mechanism whereby a virus blocks secondary infection by genetically similar viruses. Coinfection
allows the generation of novel viral strains by genetic exchange, as happened repeatedly in the
history of coronaviruses such as severe acute respiratory syndrome 2 virus (SARS-CoV-2). SIE should
limit the opportunities for this but, despite the importance of genetic exchange in SARS-CoV-2
evolution, SIE has not yet been described for any coronavirus. Here, we use fluorescent reporter
viruses and flow cytometry to demonstrate for the first time that SARS-CoV-2 coinfection of
individual cells is limited by SIE, indicating that SIE is a overlooked barrier to the generation of
recombinant SARS-CoV-2 variants. We then showed that influenza A viruses (IAV) can infect
individual cells in which SARS-CoV-2 has established SIE, and vice versa, showing that SIE is a
selective barrier to homologous coinfection. In a plaque assay setting, we did observe interference
between SARS-CoV-2 and IAV during multicycle infection, as both viruses failed to spread in the
presence of each other. This effect was abrogated by treatment with ruxolitinib, indicating the
involvement of the type 1 interferon response. Together, our data show that SIE is an important
factor in restricting coinfection and hence genetic exchange between SARS-CoV-2 strains, even
though it does not prevent SARS-CoV-2 from establishing coinfections with other respiratory viruses.

304


https://orcid.org/0000-0002-5531-1100

A389

Molecular Detection of Newcastle Disease and Avian Influenza Viruses in
Exotic Bird Species in Indonesian National Bird Park

Desi Dermawan

Institut Pertanian Bogor, Bogor, Indonesia

Abstract

Newcastle Disease virus (NDV) and Avian Influenza virus (AlV) are globally widespread and have
caused infections with a wide range of clinical manifestations in different species of birds. Although
cases of asymptomatic birds have been reported from zoos and pets, NDV and AlV infections in
peacocks, pheasants, cockatoos, and owls are often associated with neurological symptoms. Since
mid-2020, information regarding contagious and fatal neurologic disorders has surfaced, and some
cases were recorded in Taman Mini Indonesia Indah (TMII) Bird Clinic. Haemorrhages in the tracheal
syrinx, lungs, and brain were observed. Due to the endemicity of NDV and AlV in Indonesia, molecular
techniques were carried out to detect the presence of these viruses. Possible oropharyngeal and
cloacal swabs and pathological organs from four asymptomatic and symptomatic species of birds
were tested. Despite clinical and pathological presentation, gel-based and real-time reverse-
transcription polymerase chain reaction (RT-PCR) did not detect NDV and AlV. Further investigation
using species, genus, or family-specific primers need to be carried out to identify other potential
causative pathogen.
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Abstract

Background Differential abundance analysis is at the core of microbiome statistical analysis.
However, microbial data presents three prominent challenges: The microbiome data is sparse and
most species are absent from most samples. The microbial abundances vary across different scales.
There are inner relations between different taxa, reflecting the taxonomic structure. A microbiome
statistical test should handle these three challenges.

Results. Here, we introduce miMic (Mann-Whitney iMage Microbiome), a straightforward yet
remarkably versatile and scalable approach that effectively addresses compositional effects and
inherent taxonomic relationships. miMic consists of three main steps: data preprocessing and
translation to a cladogram of means, an apriori nested ANOVA to detect overall microbiome-
condition (label) relations, and a post hoc miMic test along the cladogram trajectories. We propose a
novel metric for an unbiased comparison of methods in the case of missing ground truth and show
that miMic drastically decreases the False positive rate while preserving the total positive rate. Using
an analytical test case, simulations, and real-world examples, we demonstrate the accuracy of miMic
compared to existing methods.

Conclusions. While microbiome data is often very high dimensional, and as such suffers from a
multiple measurement problem when compared with a phenotype, the taxonomic structure can be
used to mitigate this limitation and ensure a high discovery rate with a very low false discovery rate.
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Abstract

Human cytomegalovirus (HCMV) is a common pathogen that causes damage and disease in unborn
children and immunocompromised individuals. HCMV has been implicated in the initiation and
progression of cancer, and the virus has been detected in several types of cancer, including
glioblastoma and breast tumours. The HCMV IE1 and pp65 proteins are frequently found in HCMV-
associated cancers and are known to antagonize innate immunity, alter chromatin structure,
dysregulate transcription, and inhibit tumour suppressors. We sought to determine whether HCMV
promotes cancer progression, a process also known as oncomodulation, via the IE1 and pp65
proteins. Low-malignant MCF-7 breast cancer cells were transduced with IE1 and/or pp65 using
lentiviruses and assessed for signs of increased malignancy. Malignancy was analyzed by growth
curves, scratch assays, RT-qPCR of malignancy markers (ER, PR, HER2+, Ki67+), and RNA-seq. Despite
continuous expression of IE1 and/or pp65, no consistent and statistically significant changes in cell
proliferation, cell migration or expression of malignancy markers were observed. The RNA-seq data
are still being analysed and will be presented as well. These results indicate that IE1 and pp65 may
have a subtle if any, oncomodulatory role in breast cancer and suggest that other viral proteins may
be required for oncomodulation by HCMV.
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Abstract

With multiple antigenically distinct subtypes and propensity for mutation, the prevention and
treatment of Influenza A virus infection remains a significant burden on public health. This has
driven the desire to produce a universal influenza treatment that can efficiently and cheaply protect
enough of the population to prevent the occurrence of future threats like the 1918 Spanish flu and
2009 swine flu pandemics.

Delivery of mRNA encoded monoclonal antibodies (mAbs) could be a powerful therapy for humans
and animals. We have established a robust pig influenza model to assess the efficacy of mAbs
delivery platforms. To evaluate their efficacy, a pharmacokinetic (PK) study of two recombinant anti-
influenza mAbs was performed in pigs. The strongly neutralising human anti-haemagglutinin mAb, 2-
12C, has been shown to reduce viral load and lung pathology in pigs when administered
prophylactically at 15 mg/kg prior to challenge with 2009-pandemic HIN1 influenza. Due to the
likelihood of pigs producing an anti-human response to 2-12C, a recombinant pig anti-
haemagglutinin monoclonal antibody, pb27, was generated. Similarly to 2-12C, prophylactic
administration of pb27 to pigs abolished lung viral load and pathology following HIN1pdmQ9
challenge. ELISAs were performed to quantify recombinant mAb concentration and assay anti-
human responses in pigs dosed with human 2-12C. The functional activity of 2-12C and pb27 in
serum was assessed using microneutralization. This study provided insight into clearance of
recombinant antibodies given as a single dose to pigs and indicate utility of pigs as a model for
assessing long term mAb delivery platforms against influenza A viruses.
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Abstract

Human gammaherpesvirus 8 (HHV-8) is the aetiological agent of Kaposi’s sarcoma. HHV-8 ORF-K1
and ORF-K15 have been reported to demonstrate significant variability, allowing HHV-8
categorisation into different genotypes. HHV-8 ORF-K1 studies showed six different clades (A-F)
segregating geographically, whereas ORF-K15 is distinguished in three additional genotypes (P, M
and N). However, these studies focused mainly on ORF-K1 and ORF-K15; knowledge of the rest of
the genome remains limited. In this study, we utilised hidden Markov model (HMM) clustering to
describe the variable regions across a dataset of 142 published HHV-8 whole genomes. HMM can
determine the optimal number of alleles (or genotypes) that best explain HHV-8 genomic diversity.
Our findings revealed that the HHV-8 genome is mostly mono-allelic (>99%) except for 10 multi-
allelic regions each with 2 alleles. We found multi-allelic regions in ORF-K1 and ORF-K15 and
identified regions in four additional genes — ORF7, LIR1, ORF47 and ORF56 — that are previously
unreported. These genes encode transport proteins, glycoproteins, and DNA replication proteins.
Geographical separation is observed in multi-allelic and mono-allelic HHV-8 regions, with a stronger
distinction in multi-allelic areas. North American and European populations cluster together
separately from African strains, which exhibit notably higher diversity than North American,
European, and Asian populations. Since genetic differences between HHV-8 strains are associated
with disease progression and variable regions are under immune selection, understanding the
genomic diversity and the evolutionary processes that shaped this diversity could provide valuable
information for the development of globally effective vaccines and help to identify novel drug
targets.
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Abstract

H7N7 low-pathogenicity avian influenza virus (H7N7-LPAIV) incursions have preceded emergence of
H7N7 high-pathogenicity (HP)AIV at several European layer hen outbreaks. Evidence from a UK
layer HZN7-HPAIV outbreak informed in vivo modelling of the sequential events, beginning with
H7N7-LPAIV precursor incursion.

Three groups of 17-week-old hens were inoculated (ocular-nasal) with three precursor H7N7-LPAIV
candidates which featured: Group 1 - the classic LPAIV single-basic cleavage site (CS) (H7N7-SBCS);
Group 2 - the dibasic CS (H7N7-DBCS) discovered at the outbreak (both represented direct H7N7-
HPAIV precursors); Group 3 - a related European H7N7-LPAIV which possessed a DBCS within a
haemagglutinin gene which was very similar with the H7N7-HPAIV’s, but its other genetic segments
differed.

In Groups 1-3, H7N7-LPAIV inoculations caused limited viral shedding and restricted H7-antibody
responses, and no deaths, by 14-days post-inoculation. Subsequent H7N7-HPAIV challenge
(including AIV naive hens in Group 4) showed that prior H7N7-LPAIV inoculation protected against
mortality to varying degrees: 100%, 87%, 75% and 37% in Groups 1-4, respectively (n=8 hens /
challenge group). Protection did not affect overall HZN7-HPAIV shedding in all groups, nor systemic
dissemination. The study finished at 14-days post-challenge, when surviving hens showed ongoing
(or completed) H7N7-HPAIV clearance in all groups.

Emerging H7-specific humoral immunity following H7N7-LPAIV inoculation provided a likely
mechanism for protection against HZN7-HPAIV mortality. However, other challenge survivors in
Groups 1 and 2, which did not reveal any prior H7-specific serological reactivity, may have benefitted
from another host-response mechanism against mortality, possibly involving the conserved internal
viral genes among H7N7-SBCS, H7N7-DBCS and H7N7-HPAIV.
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Abstract

Periodontal disease (PD) is a condition that features inflammation of the gingiva, bone, and
periodontal ligament. PD is one of the most common conditions diagnosed in small animal
veterinary practises. PD typically involves the accumulation of subgingival bacterial biofilms.
Bacteriophages are viruses that infect bacteria, and prophage are bacteriophage genomes which
integrate into the host genome. Prophage infection may play a key role in dynamics of microbial
communities.

The aim of the study was to evaluate prophage infection in common species of the canine oral
microbiome and to assess the rates and characteristics of prophage in PD pathogens.

From reviewing the literature, 62 canine commensals and pathogens were selected.

The 8184 assemblies were downloaded from Genbank. Viral contigs were identified using Phispy,
and the resulting 9056 phage contigs were annotated with Pharokka.

On average, 40.5% of bacteria contained prophage. Bacteria most associated with health were the
least likely to be infected at 30.2%. Antimicrobial-resistance (AMR) genes were present in 704
prophage, and related to 16 different drug classes. These AMR prophage infected 24.1% of the
bacterial species. In addition to AMR genes, 14 classes of virulence-factor prophage genes were
found in 9.6% of bacterial species. In conclusion, we have demonstrated that prophage have the
potential to greatly impact the microbiome. Genes carried by prophage have the capability of
influencing on the pathogenicity of the microbiome, influencing disease progression and treatment
responses. Therefore to fully understand the microbiome within health and disease it is also
necessary to consider the phageome.
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Abstract

Chikungunya (CHIKV) is a mosquito-borne RNA alphavirus that causes acute fever, rash, joint
swelling and chronic severe arthralgia in humans. Old World non-human primates have been used
as a laboratory model to characterise infection and study disease pathology. Following the
introduction and explosive spread of Chikungunya virus in central and South America, we wished to
explore the value of New World monkeys as a model system for studying infection and disease.

Thermoregulation in non-human primates exhibits a distinct diurnal pattern best studied by constant
monitoring with remote telemetric devices. Constant wireless monitoring is achieved by the surgical
implantation of devices which send a signal at set intervals to receivers and a laptop.

A group of 3 Red-Bellied Tamarins (Saguinus labiatus) were inoculated with Chikungunya virus by
intra-dermal injection. Constant wireless monitoring of body temperature was undertaken with
readings taken every 30-60 seconds with telemetry devices surgically implanted in the peritoneum.
These data were compared with that from 10 cynomolgus macaques (Macaca fascicularis) in which
identical devices had been implanted subcutaneously.

Disruption of thermoregulation was observed in both species following infection by comparison with
the normal diurnal rhythm observed prior to infection. This disruption was characterised by a failure
of body temperature to fall overnight. This would have not been detected with manual readings
taken during normal working hours.

The location for the implant, chosen for animal welfare, had an impact on the quality of the

data. Data recorded from intra-peritoneal implants were more reliable and provided a cleaner
temperature profile.
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Abstract

Avian influenza viruses (AlVs) are named according to the composition of their envelope
glycoproteins: haemagglutin (HA) and neuraminidase (NA). Sixteen different HA and nine different
NA subtypes circulate in avian reservoirs globally. In the United Kingdom (UK), the H5 and H7
subtypes of AlV are notifiable avian diseases (NAD). However, non-notifiable AlVs also circulate,
often asymptomatically through both wild and captive bird populations, and so serological evidence
of infection can often be the only indicator of circulation. Here we sought to assess serological
reactivity of sera taken from poultry as part of disease investigations looking for NAD, and screen
them for evidence of antibodies to non-notifiable AlVs. Whilst the UK has undergone successive
epizootic waves of high pathogenicity AlV (HPAIV), with high morbidity and mortality rates, LPAIVs
also circulate, although they are usually sub-clinical or mild in clinical presentation. Sera from poultry
collected between 2012-2023, that had previously tested negative for H5 and H7 specific antibodies,
were screened for reactivity to non-notifiable AlVs. 45% of sera had antibodies to non-notifiable AIV.
A panel of pseudotype viruses was generated and deployed harbouring a specific HA subtype
antigen of those subtypes most commonly circulating in wild birds in the UK (H1, H3, H4, H6 and
H11). Here we report on the serological detection rate of these LPAIV subtypes in UK poultry (6% for
H3 and H4). This data provides greater detail of LPAIV subtypes which incur and are capable of
infecting UK poultry, helping to inform risk of future AIV incursions.
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Abstract

Mycoviral infections have been shown to influence phenotypes of host fungi, including sensitivity to
antifungal drugs. Mycoviruses in Aspergilli were first detected over 50 years ago; however, new
mycoviruses are continuously being discovered. This investigation aims to study mycoviruses in
Aspergillus fumigatus, causative agent of aspergillosis in immunocompromised individuals, and
explore their effects on the host sensitivity to antifungal drugs. A collection of 42 A. fumigatus
clinical isolates was screened for the presence of mycoviruses using a small double-stranded (ds)
RNA extraction protocol and reverse transcription followed by quantitative polymerase chain
reaction (RT-qPCR). A low prevalence of mycoviruses in A. fumigatus, particularly members of the
recently established family Polymycoviridae, was detected by small dsRNA extraction and confirmed
by the more sensitive RT-qPCR. Concurrently, A. fumigatus virus-free (VF) and virus-infected (VI)
isogenic lines were tested for drug sensitivity using an XTT metabolic assay in different growth
media, including synthetic sputum medium (SSPM) that recapitulates the lung environment
components. Differential sensitivity of VF and VI isogenic lines was observed against a range of
antifungal drugs: VI A. fumigatus was shown to be more sensitive to nikkomycin Z but more resistant
to amphotericin B as compared to VF. In both cases, the effects of mycovirus infection were more
pronounced in SSPM. This investigation advances our knowledge in mycovirus prevalence and
understanding of host-virus interactions in a medically important fungus.
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Abstract

SARS-CoV-2 is a rapidly evolving beta-coronavirus responsible for the COVID-19 pandemic which has
caused over 5.4 million deaths worldwide since its identification in 2019. Many genomic mutations
in biologically important locations have characterised novel SARS-CoV-2 lineages causing global
waves of the pandemic. Global genomic sequencing efforts have been able to monitor these
outbreaks, track transmission clusters, and examine genomic evolution in real-time to help inform
policy. Viral evolution is constant and random and important in determining viral infectiousness and
validity of treatments to curb the pandemic. In this cluster of SARS-CoV-2 infected
immunocompetent individuals in a closed transmission chain we investigated intra-host viral
genomic evolution of both dominant and minor populations through NimaGen-lllumina sequencing.
This longitudinal transmission study showed that rapid genomic mutation can occur in healthy
individuals in the absence of immunosuppression, where it has been characterised previously. To
examine the biological relevance of

these mutations, lentivirus pseudovirus particles containing Spike protein mutations found

in these individuals were generated. Preliminary data from functional assays including receptor-
binding assays and micro-virus neutralisation assays suggests that these mutations show phenotypic
differences compared to the wild-type. Analysis is ongoing to determine the full extent of the
differences. These assays are important tools to help elucidate any effects amino acid substitutions
have on viral infection regarding receptor binding and immune-evasion in the host. Thus, they are
imperative for future vaccine and therapeutics development and for monitoring viral evolution.
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Abstract

The COVID19 pandemic caused by SARS-CoV2 is propagated by unmitigated prevalence and
evolution of the virus to escape from adaptive immunity. Nevertheless, subversion of innate
immune responses plays an important role in both the establishment of infection as well as
progression to severe COVID. Notably, delayed and downregulated responses to type | interferons
(IFN) are integral to successful virus transmission.

Oncolytic viruses are an important mode of immunotherapy against cancer. However, we previously
showed that type 3 Dearing strain oncolytic reovirus (reo), was able to target both malignant cells as
well as underlying oncogenic virus infections, such as hepatitis C and B viruses, and Epstein Barr
virus. Critically, this was due to rewiring existing innate immune evasive patterns and ensuing
induction of a potent type | IFN response.

Reo has never reached a dose-limiting toxicity in cancer patients, displays pulmonary tropism, and is
administered deep into the lungs via a nebuliser. Thus, we hypothesised that Reo may be a safe,
effective way to deliver antiviral immunotherapy to the infected airway, avoiding the potential toxic
effects of systemic/inhaled IFN.

Live and uv-inactivated Reo particles elicit antiviral responses in cell lines derived from alveolar and
bronchial epithelia. However, tailoring agents leads to efficient induction of type I IFN and ISGs. We
describe comparative therapeutic efficacy and characterisation of innate signalling in the context of
SARS-CoV2 infection.
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Abstract
Introduction

SARS-CoV-2 ORF7a, a transmembrane accessory protein has 85% similarity with SARS-CoV ORF7a
indicating conservation for functional purpose. SARS-CoV-2 ORF7a has been modelled in-silico and is
proposed to interact with the metal ion dependent adhesion site in LFA-1, a T-lymphocyte receptor
involved in adhesion to endothelial cells for transmigration. Questions therefore arise on if ORF7a
has a function related to pathogenesis of COVID-19 in relation to the endothelium.

Methods

Recombinant SARS-CoV-2 ORF7a was incubated with endothelial cells in-vitro before T-lymphocytes
were tagged with Calcein-AM and added to an endothelial monolayer as naive cells or in the
presence of 10ng/mL PMA and 1ug/mL lonomycin. Adhesion of T-lymphocytes were quantitated by
measuring fluorescence on a FLUOstar spectrophotometer at 485nm/525nm excitation/emission.
Images were taken on an EVOS M7000.

Results

SARS-CoV-2 ORF7a did not increase adherence of naive T-lymphocytes to the endothelium. T-
lymphocytes incubated with 10ng/mL PMA; 1ug/mL lonomycin; and 3pM ORF7a, increased their
adherence to the endothelium by 12.9% + 2.2%. Endothelial cells incubated with 3pM ORF7a also
increased T-lymphocyte adherence by 10.2% + 0.9%.

Conclusions
These results show evidence that SARS-CoV-2 ORF7a can promote activated T-lymphocyte
adherence to the endothelium whilst having no effect on naive T-lymphocytes. Promotion of

extravasation may be a pathogenesis method by which SARS-CoV-2 increases vascular permeability
and contributes to the cytokine storm seen in severe COVID-19.

317


https://orcid.org/0000-0002-8391-4232

A404

Investigating the Viral Characteristics of Virulent Systemic Feline Caliciviruses

Lee Sherry, Charlotte Lewis, Sora Ogawa, Lucia Mrvova, David Bhella, Margaret Hosie

MRC - Centre for Virus Research, University of Glasgow, Glasgow, United Kingdom

Abstract

Feline Calicivirus (FCV) is among the most common viruses to infect cats worldwide, with prevalence
estimated to range from 10-90% depending on the population sampled. Typical FCV infection
presents with oral ulcerations, fever and in some cases can also lead to symptoms such as
pneumonia or ‘limping syndrome’. However, some FCV strains have been isolated from cats
exhibiting virulent systemic disease (presenting clinically with extensive mucosal and skin ulceration,
oedema, and inner organ involvement), which can lead to high morbidity and mortality.
Breakthrough VS-FCV infections have been recorded in vaccinated cats; therefore, there is
considerable interest in developing novel therapeutics for use in the face of VS-FCV outbreaks.
However, to design effective therapeutics, it is imperative that we better understand the viral
characteristics that lead to virulent systemic disease.

Here, we used classical molecular virology techniques to investigate the differences between clinical
isolates of FCV that were known to cause either acute respiratory or virulent systemic disease. Using
in vitro cell culture, we assess the viral replication kinetics of avirulent and virulent strains,
quantifying rates of viral translation and infectious titre. Subsequently, we resolved molecular
structures of clinical isolates representative of strains associated with acute respiratory or virulent
systemic disease, observing differences in the observed capsid flexibility. These findings provide
further evidence that the viral capsid protein, VP1, might play a significant role in the pathogenesis
of virulent systemic disease.

318



A405

Investigating the antibodies elicited by the IMOJEV vaccine

Emily Clarke’, E. Alana Tiffney ORCID iD", Richard Fitzgerald?, Shona Moore?, Krishanthi
Subramaniam?, James Austin?, Lynsey Goodwin?, Tom Solomon?, Lance Turtle ORCID iD?,
Richard Urbanowicz ORCID iD'

Dept of Infection Biology and Microbiomes, Institute of Infection, Veterinary and Ecological
Sciences, University of Liverpool, Liverpool, United Kingdom. ?Dept of Clinical Infection
Microbiology and Immunology, Institute of Infection, Veterinary and Ecological Sciences,
University of Liverpool, Liverpool, United Kingdom

Abstract

The genus Orthoflavivirus contains the most important arboviral pathogens of humans, several of
which have caused large outbreaks in the 21° Century. As climate change affects Europe, we are
likely to see greater disease burden. Japanese encephalitis virus (JEV), a Orthoflavivirus member, is
the leading cause of encephalitis in Asia. Antibodies can be classified as either neutralising or non-
neutralising. Only a fraction of the antibodies produced against flaviviruses neutralise the virus, yet
the other functions of antibodies are under-studied. This study investigates both neutralising and
non-neutralising antibodies, providing insight into the types elicited by the live attenuated JEV
vaccine, IMOJEV. This was done by studying antibody binding, virus neutralisation, and Fc-mediator
effector functions. Sera from patients in the FlaviPrime study (NCT03920111) showed that pre-
exposure to natural Orthoflavivirus infection affected the type of antibody response. ELISAs with the
JE virion (IMOJEV) or recombinant envelope protein were performed. Flavivirus-exposed participants
had significantly higher binding to the recombinant envelope protein at 8- and 26-weeks post-
vaccination, and to the JE virion at 26-weeks post-vaccination, compared to flavivirus-naive
participants. There were no correlations between live virus neutralisation and binding to either the
recombinant envelope protein or IMOJEV in the flavivirus-naive group and only weak correlations in
the flavivirus-exposed group, indicating the presence of antibodies that bind, but do not neutralise.
Further in vitro experiments are being conducted to elucidate on their ability to activate NK cells.
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Abstract

Four billion people are at risk of DENV infection, a flavivirus endemic in tropical and sub-tropical
regions. Clinical severity varies substantially, from asymptomatic to fatal cases of Severe Dengue
(SD). A primary feature of SD is increased endothelial permeability, resulting in plasma leakage.
Neutrophils, the most numerous immune cells, contribute to vascular leakage in inflammatory
diseases and varied disease severity in some viral diseases. This project aims to investigate the
hypothesis that neutrophils are activated by DENV infection, and that in SD an elevated neutrophil
response enhances endothelial permeability.

There is no evidence that DENV infects neutrophils, but several other myeloid cell-types are
susceptible. To assess proteins released after DENV infection by activated myeloid cells, serum
samples from patients with different clinical severities were interrogated using TMT mass
spectrometry. Analysis of proteins annotated as “released by neutrophil granulation” or “enhanced
in myeloid cell types” revealed >10 significantly elevated proteins in SD compared to mild disease.
The possibility that DENV infects neutrophil precursor cells, or indirectly affects neutrophil
production, was investigated in vitro by differentiating CD34+ hematopoietic stem cells along the
neutrophil pathway and assessing proliferation, gPCR and cell surface marker profiles using flow
cytometry.

Conclusions SD patients have elevated serum levels of neutrophil and myeloid lineage-linked
proteins and DENV influenced neutrophil differentiation. Trans-endothelial electrical resistance
assays will be used to assess whether selected proteins modulate neutrophil-induced endothelial
permeability. Elucidation of the role of neutrophils in SD-associated endothelial dysfunction will
improve understanding of how innate immunity influences responses to DENV.
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Abstract

SARS-CoV-2 is a CL3 pathogen and establishment of a non-infectious viral surrogate system (termed
replicon) for use at CL2 would broaden research access and facilitate antiviral testing. To achieve this
aim, a series of replicons based on the Wuhan Hu-1 and Delta variant of concern genetic
backgrounds were produced, using a yeast-based reverse genetic system. The Spike and Membrane
genes were replaced with the puromycin N-acetyl transferase and Renilla luciferase genes
respectively, to select stable replicon cell lines that have reporter enzyme activity. The ORF6 or
ORF7a coding sequences were replaced with the fluorescent reporters; mNeonGreen or mScarlet.
Furthermore, mutations were introduced into non-structural protein (Nsp) 1 (K164A/H165A) to
reduce replicon cytotoxicity, reported previously for SARS-CoV. The replicons were replication
competent and useful reporters as evaluated by luciferase activity, fluorescence, and single-
molecule fluorescent in-situ RNA hybridisation. To establish stable replicon cell lines a panel of lines
including VeroE6, BHK, A549, Caco-2, HEK293 and Huh7.5 were tested but puromycin selection
failed to yield stable cell clones. To investigate whether the Nsp1 mutations in the replicons were
showing the desired effect, a recombinant SARS-CoV-2 carrying the corresponding mutations was
produced to investigate Nsp1 function in viral infection. Replication of the Nsp1 (K164A/H165A)
virus was significantly attenuated in VeroE6-TMPRSS2, BEAS2-B-ACE2, Calu3 and A549-ACE2-
TMPRSS2 cells. The mutations caused a sensitisation to interferons and a significant decrease in
cytotoxicity. We have successfully generated replicons allowing the testing of antiviral compounds
against SARS-CoV-2 at CL2 but were unable to derive stable replicon cell lines.
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Abstract

Infectious bronchitis virus (IBV) is a gammacoronavirus causing respiratory illness in poultry resulting
in significant economic losses. Vaccination is widespread, however the vaccines do not offer
serotypic cross-protection, potentially imposing selective pressure directing the evolution of
circulating viruses. Recombination is ubiquitous in IBV, preventing accurate inference of substitution
rates. We aimed to utilise the Bayesian method “coalescent with recombination” to infer accurate
substitution rates in IBV field isolates and investigate recombination. This study was undertaken
within the Ecology and Evolution of Infectious Diseases (EEID) consortium investigating vaccine-
induced evolution and transmission of viral pathogens of poultry.

The genetic sequence dataset comprising 365 IBV full genomes from field strains was down-sampled
based on p-distances. The coalescent with recombination was implemented in BEAST2. For genotype
Gl-1, the non-structural 3b gene had the highest inferred substitution rate whereas the slowest was
in spike subunit S2. The recombination rate was slower than the substitution rate for all genes. Per
gene, recombination occurred in S1 more frequently than the other genes. Preliminary data suggests
a similar range of substitution and recombination rates in the genes of other IBV major pathogenic
genotypes and no substantial difference between genotypes regarding either the substitution rate or
the recombination rate.

The coalescent with recombination method allowed for inference of substitution and recombination

rates across different scales of the avian coronavirus IBV. We aim to confirm preliminary data and
extend this study to other IBV genotypes of major clinical significance.
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Abstract

Hepatitis E Virus (HEV) causes ~15,000 deaths and 44 million infections annually. However, the viral
replication cycle is still being elucidated and antiviral strategies are mostly inexistent. HEV research
is limited by the lack of efficient culture systems with slow, low titre virus growth.

Cancer-derived cell lines, while convenient for lab-adapted strains, contain disrupted metabolic,
immune and apoptotic pathways, limiting their biological relevance. Primary human hepatocytes
(PHHs) provide a more authentic culture system and can support clinical isolates; however, PHHs
vary from donor to donor, may dedifferentiate or die after isolation and cannot be genetically
modified. Recent research has demonstrated induced pluripotent stem cell-derived hepatocyte-like
cells (iPSCdHLCs) as an appropriate model for HEV infection; capable of supporting HEV growth from
all four genotypes and clinical isolates. However, PSC technologies have seldom been applied to
relevant livestock species, specifically HEV’'s main zoonotic reservoir: pigs.

Here, we demonstrate porcine iPSCAHLC generation by comparing and adapting existing human
differentiation protocols. Morphology and differentiation marker profiles(HNF4A, AFP, ALB) were
compared between three different human PSCdHLC-adapted protocols. Our final protocol provided
the most convincing hepatic phenotype and profile. Examination of differentiation markers by gPCR
(Nanog, Sox2, Oct4, Gata4, HNF4A AFP,ALB,GLUT2, HNF1B) showed improved hepatic expression
profiles compared to previous porcine iPSCdHLCs and human PSCAHLC. The protocol generated here
represents a tool for the study of HEV’s zoonotic reservoir and we anticipate this system as a useful
tool for host-pathogen interaction studies identifying porcine proviral and antiviral factors and for
the development of HEV livestock vaccines.
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Abstract

Middle East respiratory syndrome coronavirus (MERS-CoV) has a reported mortality rate of 35%,
making it the most pathogenic human coronavirus known. Dromedary camel populations are the
major reservoir for MERS-CoV with spillover into humans causing sporadic infections. Human-to-
human transmission has been confirmed, although only between close contacts in the same
household or in healthcare settings. Currently, knowledge surrounding human-to-human
transmission is limited and there are no specific medical countermeasures available to treat MERS-
CoV disease. Therefore, it is necessary to improve understanding of the genotype to phenotype
consequences in MERS-CoV that cause different pathogenesis, so that we can better respond to
virus adaptation. To address this, mutations that occur naturally within the receptor binding domain
and furin cleavage site of MERS-CoV spike during human infection were identified. A panel of MERS-
CoV spike lentiviral pseudotypes containing these mutations were generated and expression of
MERS-CoV spike protein, the firefly luciferase reporter and the lentiviral core genes were confirmed
by Western blot. We show that the spike protein of the Dammam/19 MERS-CoV strain binds to
human DPP4. Pseudotypes carrying this same spike sequence infect HEK293T cells expressing human
DPP4 and were neutralised by pooled patient sera. Preliminary data also show that the mutations
identified in clinical samples impacted infectivity and neutralisation. Identification of key residues
that contribute to differences in MERS-CoV viral entry and immune evasion in humans will aid the
development of therapeutics, while also improving our ability to respond to virus adaptation, which
is of particular importance for pandemic preparedness.
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Abstract

Influenza virus (IAV) frequently undergo mutation and provide threat to wide range of species. m6A
modification is one of the most important post transcriptional modification, that possess various
roles in virus replication and pathobiology. IAV is the first virus that has identified with m6A marks,
however, its role in virus life cycle and host virus interactions is not yet explored. m6A modification
and its impact has been explored in humans but not in other host species like chicken, pigs, horse
and dogs which forms IAV transmission cycle. In order to understand impact of m6A marks in these
species, we have focussed on m6A reader protein YTHDF2. P/Q/N rich N-terminal region includes
processing bodies which degrade m6A modified RNA, recognised by m6A recognition region in C-
terminal end, which also contains YTH domain. In this study we have cloned these three functional
regions into piggy bac vector plasmid and its effect on virus replication kinetics has been studied.
YTHDF2 was found to be cytoplasmic and its overexpression resulted in inhibition of virus
replication. Stable cell lines expressing chicken and human YTHDF2; and KO cells using CRISPR-Cas9
has been developed for further experimental studies. Mutant viruses each containing single m°A
modification is employed to study IAV replication kinetics. Study on diverse host m6A machinery will
aid to understand virus replication kinetics in different hosts involved in IAV transmission cycle.
Insights into these influenza viral epitranscriptomics could explore several aspects in virus
pathobiology, virus-host interactions which could lead to development of antivirals and vaccines
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Abstract

The emergence of the novel immune-evasive variants of SARS-CoV-2 underlines the importance of
vaccine adaptation. Analysis of immune response differences to evolving and disappearing variants is
a key point of COVID-19 vaccine evolution.

The current research focuses on comparison of the pre-Omicron- and Omicron-induced humoral
immune response indicators.

The sera of patients distributed into 2 groups: pre-Omicron (n = 119) and Omicron (n = 158) etiology)
were examined for anti-RBD IgG, intensity of humoral immune response and IgG avidity by ELISA for
45 days after the onset of disease symptoms. The pre-Omicron (n = 30) and Omicron (n =20) IgG
cross-reactivity was estimated in live virus neutralization assay with Delta and Omicron variants
using Vero E6 cell line. Statistical analysis: Mann-Whitney U test, Chi-squared test, Wald method.

The significant difference in kinetics of seroconversion (up to 12 days, p <0.001) and IgG
concentration levels (throughout the entire period, p < 0.005) to RBD SARS-CoV-2 was observed in 2
groups of patients with absolute predominance of pre-Omicron-associated immune response.
Despite the less intense Omicron-induced immune response, it was characterized by more
pronounced production of high-avidity antibodies (36,7% [23,4%52,9%] in comparison to 8,1%
[1,2%;26,3%)] with pre-Omicron-caused response).

The IgG cross-reactivity studies revealed that the median titers of anti-Omicron IgG neutralizing
Delta and Omicron viruses were 1:32 and 1:16, respectively. The reversed test of pre-Omicron-
induced IgG neutralizing ability showed median titer 1:64 against Delta virus and 1:8 against
Omicron variant with registered indicator below this value in 66.7% [48.8%;80.9%)] of the examined
individuals.
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Abstract

Hepatitis C virus (HCV) infections represent a global public health burden, and the development of a
prophylactic vaccine remains essential. Despite the availability of direct-acting antiviral drugs, the
elimination of the virus remains challenging. Around 30% of infected people can clear the virus
(acute infection), whilst the other 70% become chronically infected. The exact mechanisms behind
this are not yet known. The humoral immune response has been the focus of vaccine development
in recent years, but concentrates on the neutralising ability of the antibodies, not their ability to
engage other aspects of the immune system. Here we investigated whether there were differences
in the antibodies elicited by acute or chronic HCV infection. This was done by studying antibody
binding, pseudotype neutralisation, and antibody-dependent cellular cytotoxicity (ADCC) with NK
cells to both autologous and heterologous HCV E1E2 glycoprotein clones. Acute-infected patients
exhibited both greater binding and neutralisation of an autologous E1E2 clone, compared to a
heterologous clone. Chronically infected patients however, exhibited a wider breadth of binding and
neutralisation. Antibodies from acute-infected patients were also able to elicit NK mediated ADCC
more efficiently than chronically infected. This study provides initial evidence that ADCC responses
could be important in HCV infections and can provide useful insights for future studies on
therapeutics and potential vaccine candidates.
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Abstract

Interferons (IFNs) form a crosstalk between innate and adaptive immunity, dictate the strategy of
the initial and long-term immune response and subsequently have drastic impacts on viral life cycle.
IFNs have been extensively used for clinical management of selected viral infections, but their use
could be extended to first line treatment during outbreaks of emerging viruses. Rift Valley fever virus
(RVFV) is a World Health Organization (WHO) priority pathogen with the potential to spread outside
of the endemic areas and currently no specific approved treatments. Here we show a comparative
analysis of native human type | IFNs and recombinant IFNs in their effectivity as pre- and post-
prophylaxis treatments against RVFV in in-vitro models We performed viral inhibition assays and
transcriptomic analyses which revealed that IFNs have a differing spectrum of antiviral activity
against RVFV, qualitative range of downstream products, and temporal expression levels of different
interferon stimulated genes. Altogether our data displays that rational design of IFN sequences can
lead to their differential antiviral activity, cytokine induction profile and increase of potency
independent of dosage. A better understanding of what underlies the functional differences of IFN
subtypes presents an promising opportunity for targeted IFN therapies with limited side effects.
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Abstract

From screening published transcriptome data, we have identified 85 different virus genomes and
virus-like sequences within 28 species of parasitic nematodes. As these parasites infect >1.5 billion
people and animals globally, this finding may have broad-ranging impacts for almost a quarter of
humanity and economically important livestock. Our analysis shows extensive diversity and a
conserved global spread of virus/nematode associations across multiple continents suggesting an
ancestral acquisition event and host-virus co-evolution. Focussing on the viruses of the filarial
parasites Brugia malayi (Togaviridae, related to Alphaviruses) and Onchocerca volvulus
(Rhabdoviridae, related to Lyssaviruses) reveals an intimate relationship, with the viruses localising
within the reproductive tracts of both species, and being detectable in all laboratory isolates (B.
malayi) as well as multiple isolates across Sub-Saharan Africa (O. volvulus). Viruses of B. malayi were
also found to localise within cuticular inflations, or ‘bosses’ that were previously described in the
literature, but with no known purpose. Additionally, we were able to show that the final mammalian
host of these filarial parasites elicit antibody responses against the viruses demonstrating exposure
to host immunity. This observation, as well as the intimate, chronic and life-long exposure to
vertebrate tissues that typically characterise parasitic nematode infections, raise questions as to the
role this previously hidden virome plays in modulating anti-parasite immunity, and their potential for
driving disease pathogenesis, such as onchocerciasis-associated epilepsy.
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Abstract

Beauveria bassiana is an entomopathogenic fungus that has been established as an important pest
control tool in agriculture. The recent advent of the Polymycoviridae family has been of particular
interest due to its ability to increase the pathogenicity of B. bassiana against insects such as the
greater wax moth Galleria mellonella and the army mealworm Tenebrio molitor. Our study on
Beauveria bassiana polymycovirus 1 (BbPmV1) aims to characterize the specific phenotypic
advantages and disadvantages that BoPmV1 confers on its host under different conditions. Through
radial growth and metabolic assays using B. bassiana strain EABb 92/11-Dm, we have established
significant differences between the virus-free and BbPmV1-infected isogenic lines. Our results
suggest that BboPmV1 influences its host growth rate and metabolic activity on media with different
carbon and nitrogen sources and under a wide range of conditions including temperature and
osmotic stress. These findings lay the foundations for a better understanding of a symbiotic
relationship between polymycoviruses and their hosts and will guide the molecular analysis of the
underpinning mechanisms in the future.
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Abstract

Coronaviruses have a positive-sense single-stranded RNA genome, with a conserved hexamer in the
3’ untranslated region that resembles a host eukaryotic poly(A) cleavage signal. While the viral RNA
remains in the cytoplasm during infection, variation of its poly(A) tail length has been reported,
suggesting potential involvement of host polyadenylation machinery in the generation of the
coronavirus poly(A) tail. Contrary to previous reports, we observed a viral poly(A) tail length at ~60
nt for SARS-CoV-2 and ~45 nt for HCoV-0C43 with minimal variation. The length of viral poly(A) tail is
captured and compared at early timepoints post high MOl infection by 1) ligating a DNA linker to the
3’ end of VRNA, followed by reverse transcription and PCR; and 2) direct RNA sequencing. To
investigate the roles of host polyadenylation complex during infection, we have established cell lines
with an auxin-inducible degron system, which allows fast degradation of essential host proteins. As
the poly(A) tail is a common feature in multiple positive-sense RNA virus families, its regulation may
shed light in the viral replication cycle in general.

331


https://orcid.org/0000-0003-1674-2861
https://orcid.org/0000-0003-0300-0885
https://orcid.org/0000-0002-5392-7817
https://orcid.org/0000-0002-7622-9050
https://orcid.org/0000-0003-3052-0368

B001

In-situ automated microbial imaging

Urte Puodziunaite', Francesca Galdi?, Alexander McVey?, Teuta Pilizota’

'The University of Edinburgh, Edinburgh, United Kingdom. 20OGI BIO, Edinburgh, United Kingdom

Abstract

Measurements of Optical Density (OD) are the standard way of estimating the growth curves of
micro-organisms. In a given range of lower microbe densities, the OD measurements are
proportional to cell numbers. However, the proportionality no longer holds for applications where
there are changes in cellular size or refractive index (RI), or if the growth media is turbid (e.g.
contains particles that scatter light) or changes the RI. Furthermore, even without those changes,
the OD measurements at higher culture densities become inaccurate due to ‘multiple scattering’. In
those cases, OD cannot be used to estimate growth efficiently. One solution to this problem is to
directly image these cells because live cell imaging allows tracking of changes in cell morphology and
number in real time. Morphology holds information on the underlying molecular processes, however
is not easy to access with high throughput. Therefore the information is not accessible and currently
exploited. Single-cell studies on bacterial species are particularly difficult to carry out due to their
size and their ability to ‘swim’. Here we show, that single-cell imaging of a growing cell culture,
achieved by imaging in a 2D plane in the vessel the cells are growing in, allows for the observation of
cell number and physiology in high quality, as well as allows to acquire a large set of imaging data.
We demonstrate how data can be used to perform a direct cell count over time from the device, as
well as to observe the cells over their respective life cycles.

332



B003

Surveillance of extended-spectrum beta-lactamase-producing
Enterobacterales in care settings across Liverpool

Esther Picton-Barlow’, Sally Forrest', Claudia McKeown', Sarah Gallichan’, Maria Moore’',
Karina Clerkin', lan Quayle?, Fabrice E Graf', Joseph M Lewis'?, Nicholas A Feasey'*

Liverpool School of Tropical Medicine, Liverpool, United Kingdom. 2Liverpool University
Hospitals NHS Foundation Trust, Liverpool, United Kingdom. *University of Liverpool, Liverpool,
United Kingdom. “University of St Andrews, St Andrews, United Kingdom

Abstract

Infections with extended-spectrum beta-lactamase-producing Enterobacterales (ESBL-E) pose an
increasing clinical threat. Drug resistance conferred by these bacteria reduces treatment options and
increases healthcare costs. The absence of effective treatment can make healthcare-associated
infections life-threatening. Risk factors for acquisition of ESBL-E carriage, a key step preceding
infection, are not well defined in the UK, though those with high care needs and/or living in long-
term care facilities are thought to be at increased risk.

Hence, we have established a surveillance platform in Liverpool for the detection of ESBL-E in
healthcare settings across the care spectrum: acute hospital wards (n=4), intermediate care facilities
(n=1) and care homes (n=2). Our sampling strategy involves collecting repeated rectal swabs or stool
samples from patients, alongside sampling the surrounding healthcare environment. We then use
culture and molecular methods to identify ESBL-producing E. coli and K. pneumoniae from these
samples.

As of December 2023, we have collected 321 samples from 94 patients and confirmed the presence
of ESBL-producing E. coli or K. pneumoniae in 26 (27.7%). In the environment, 6.5% of 1825 swabbed
locations were ESBL-positive. Most ESBL-E isolates came from hand wash sinks (55.8% of all ESBL-
positive samples), followed by shower drains (29.2%) and toilets (15.0%). No high-touch surfaces
(nurses’ stations, door handles, computer keyboards) were ESBL-positive.

These findings, along with genomic data to follow, will be used to infer risk factors for ESBL-E

acquisition. Ultimately, this data will inform the design of interventions to prevent acquisition and
transmission of ESBL-E in healthcare systems.
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Abstract

Powdered infant formula milk (PIF) is not sterile, therefore, preparation advice for parents is strict.
However, recent work has shown advice is not highly adhered to. This study investigates the
microbial contamination within PIF across brands and product types. It looks at this in combination
with different at-home preparation techniques and the occurrence of antimicrobial resistant
microorganisms. PIF products were prepared in parallel with a popular at-home preparation
machine (AHPM), 70°C (NHS guidelines), or room temperature sterile water and plated onto tryptic
soy (TSA) and Sabouraud agars (SAB). Isolates were identified using MALDI-ToF mass spectrometry.
For AMR microbe isolation, PIF was incubated with buffered peptone water and dilutions of 11
clinically relevant antibiotics belonging to 7 classes (128 mg/L to 1 mg/L). This was subcultured onto
TSA, milk agar, agar enriched with 2% PIF or SAB agar. These were cultured aerobically at 30°C, 37°C
or at 8% CO2 at 37°C. All preparation methods resulted in microbial growth with no significant
difference observed between room temperature and 70°C preparation (P<0.05). AHPM resulted in
significantly more contamination of PIF products. Isolates include opportunistic pathogens
associated with infant illness e.g. Bacillus cereus and Cupriavidus pauculus. Bacillus spp. were
isolated showing acquired resistance to erythromycin, vancomycin and imipenem. Current PIF
preparation methods are insufficient at eliminating the risk of bacterial contamination and
commonly used AHPMs may increase microbial contamination. The impact of routine microbial
contamination of PIF on infant health is currently unknown and must be investigated further.
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Abstract

The poultry industry in Asia is at high risk for the emergence of antimicrobial resistance (AMR)
because of the widespread use of antibiotics. Poultry are also natural hosts of zoonotic pathogens
such as Campylobacter, Salmonella and Escherichia coli, capable of causing severe illness in humans.
Identifying poultry farming practices that decrease the abundance of zoonotic pathogens and
antimicrobial resistance genes (ARGs) is needed to lower the potential for the emergence of
acquired resistance in these disease-causing species. However, surveillance of AMR is notoriously
difficult because i) ARGs can be spread between species via horizontal gene transfer, and ii) the vast
majority of ARGs in any resistome represent the normal innate resistance of a microbial population-
making the detection of an acquired AMR signal very difficult to detect against the innate AMR
background.

Enterotypes represent distinct microbial community phenotypes and resistomes represent
population AMR phenotypes. Variations in both can have significant effects on chicken health and
public health risk. Using 16S rRNA amplicon sequencing to define community composition and AMR
AmpliSeq for ARG composition- we identified a striking correlation between enterotype and
resistome. This correlation between enterotype and resistome likely reflects that the majority of
ARGs in a resistome represent the innate AMR of the species of which the population is composed.
Interestingly, we also identified sample outliers- where the enterotype-resistome correlation was
weak. We explore the hypothesis that these outliers may represent samples in which resistance has
been acquired.
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Abstract

The rise of antimicrobial resistance in urinary tract pathogens poses a challenge to clinicians
managing these infections. We analysed antibiotic resistance in urine samples sent to the Norfolk
and Norwich University hospital between 2018 and 2023. Samples from non-pregnant adults with
gram negative bacilli in the urine were included. Over the five-year period, 73,318 samples met
inclusion criteria. Antibiotic sensitivities were determined by disc diffusion.

The most common organism was E. coli, isolated in 70% of cases, followed by coliforms in 14% of
samples. Trimethoprim resistance was high; detected in 25.4% of isolates. Cefalexin and
nitrofurantoin resistance was lower at 8.6% and 9% respectively.

We analysed 126 isolates with cefpodoxime resistance on disc diffusion. Sensitivities to additional
agents including pivmecillinam and fosfomycin were available for these samples. The most abundant
organisms were E. coli (90 isolates) and Klebsiella pneumonia (14 isolates). 47 isolates were positive
for AmpC and 75 were ESBL producers. Sensitivity to pivmecillinam was detected in 88% of isolates
via disc diffusion. Fosfomycin sensitivity was detected in 80%; 20 were sensitive via disc and 69 had
an MIC <16, determined by the VITEK 2 XL system.

Our research depicts high levels of resistance to trimethoprim but moderate resistance to other
antimicrobials. Of concern is that trimethoprim is a first line agent for the treatment of urinary tract
infections within our trust. Future work will include revision of guidelines to incorporate local
resistance patterns and to elucidate the prevalence of AmpC and ESBL isolates within our area.
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Abstract

As one of the most serious threats to humans, antimicrobial resistance (AMR) can spread between
humans, animals and the environment, contributing a poor implication on One Health. Recent
research shows that culturable rumen bacteria harbor antibiotic resistance genes (ARGs) with the
potential for horizontal gene transfer. However, many bacteria in the rumen microbiome are
unculturable, limiting our understanding of the extent of transmissible ARGs and ARG reservoirs
present in this ecosystem. Given the enormous One Health implications of this, and to advance our
understanding of AMR risk in this ecosystem, we attempted to improve the culturability of as yet
uncultured anaerobic rumen bacteria and subsequently characterize their phenotypic and genotypic
antimicrobial resistance profiles. Using the dilution to extinction culturomics approach
encompassing 3 media types (Hobson M2 media, Brian Heart Infusion media and PC basal media),
we successfully isolated 84 isolates from 3 ruminal fluid samples from bovine/sheep, one of which
was a novel gram-negative anaerobic bacillus identified by 16S rRNA sequencing with just 97.2%
identity to Massilibacteroides vaginae strain MV12. Furthermore, we also show evidence of the
presence of isolates not previously reported in the rumen including Winkia neuii subsp. Anitrata,
Virgibacillus pantothenticus, and Caldibacillus hisashii, which also failed to be identified by MALDI-
TOF. We are currently assessing the AMR phenotype of this new isolate and performing whole
genome sequencing to analyze the potential expressiveness and mobility of the AGRs in this rumen
isolate which will provide further insight into the resistome in this new isolate.
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Abstract

In the face of the evolving challenges posed by global pandemics like COVID-19 and the growing
impact of climate change, advanced analytical techniques for microbial surveillance are essential.
This study explores a novel approach using coloured De Bruijn Graphs (cDBGs) for environmental
metagenomic surveillance, offering a departure from conventional Operational Taxonomic Unit
(OTU) analysis. cDBGs integrate temporal sequence-level data into a linear branching structure, with
colours representing sample collection times in longitudinal studies. This approach holds the
potential to provide deeper insights into microbial community dynamics and simplify the
interpretation of complex metagenomic datasets.

Preliminary results, based on the analysis of publicly available longitudinal wastewater
metagenomics datasets, reveal promising insights into the use of graphs to understand microbial
diversity and community evolution over time. However, this application of cDBGs in metagenomics is
still in its nascent stages, necessitating further validation and research to establish meaningful
connections between graph properties and biological signals.

The utilisation of cDBGs in metagenomic analysis offers significant potential, particularly in
deciphering the complexities of dense microbial datasets. This approach may lay the foundation for
characterising a baseline for environmental metagenomes and detecting emerging pathogens in the
environment. Future research will focus on refining and validating this approach, paving the way for
enhanced microbial surveillance and a deeper understanding of microbial populations in complex
samples.
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Abstract

Clinical metagenomics has great potential for infection diagnosis, surveillance and research. These
benefits are significant in respiratory infections where standard clinical microbiology methods
frequently yield no results. In addition, the emergence of novel respiratory viruses such as SARS-
CoV-2 has highlighted the importance of unbiased surveillance. This study seeks to optimise
protocols for sample collection, nucleic acid extraction, sequencing, bioinformatic analysis and
clinical reporting.

Respiratory samples were collected from patients admitted to the acute medical and Intensive care
wards at the Queen Elizabeth Hospital Birmingham. Samples were collected based on clinical
availability, a nasopharyngeal swab and where ever possible sputum and additional respiratory
samples were received. Control samples were obtained from individuals not thought to have
infection. A case report form was completed for each patient providing comprehensive metadata.

Where necessary, samples underwent a human cell depletion step, before total nucleic acid
extraction on a ThermoFisher kingfisher instrument. cDNA was synthesised and the whole sample
prepared for sequencing on the ONT gridlON. Commercial, published and in house bioinformatic
pipelines were validated for results analysis. A set of control organisms representative of those
expected to be found in the respiratory tract were used alongside commercially available controls to
ensure quality control and a provide a measure of sensitivity of the assay. Various metagenomic
phylogenetic analyses were employed to identify the presence of any microbial pathogen within the
samples.

This study demonstrates the importance of method optimisation and validation for clinical
metagenomics to reach its full potential.
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Abstract

Amplicon sequencing is a cost-effective and widely used method for investigating the taxonomic
diversity of microbial communities from a vast range of complex matrices. lllumina sequencing has
been the commonly implemented method to investigate microbial community diversity by targeting
a small number of short hypervariable regions of shared genetic homology. However, the inherent
limitation of sequence length associated with Illumina platforms restricts taxonomic identification.
These limitations can be circumvented by using long read sequencing platforms which can provide a
more comprehensive view of microbial diversity in complex samples. The comparatively higher cost
and lower throughput of long read sequencing platforms relative to Illumina platforms is therefore
the current limitation in taxonomic resolution using amplicon sequencing to profile microbial
communities.

Our novel protocol amplifies full length taxonomically relevant genes (e.g. full length 16S and ITS
regions) from diverse matrices then subsequently concatenate and barcode these products into a
linear construct via a simple and controllable “one pot” polymer assembly reaction. This provides a
template for high throughput long read sequencing platforms which is tuneable in terms of
concatemer length, gene order and orientation. Background DNA and constructs that have failed to
fully assemble are then removed via a novel clean-up step within the one pot protocol. Here we
present data from a range of complex matrices which include mock communities, faeces, and soil.
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Abstract

Metagenomics, the sequencing of all genomic material within a sample, is a demonstrably powerful
approach for detection of novel or unknown pathogens. Workflows based on lllumina short-read
sequencing are now well established in some diagnostic laboratories. Technologies such as Oxford
Nanopore sequencing could allow analysis of data in real time, providing the possibility of point-of-
care testing. Targeted approaches could also be used to improve sensitivity but are currently not
widely used in diagnostics.

We performed a comprehensive evaluation of easily available untargeted lllumina and Nanopore
metagenomics sequencing workflows and an lllumina-based capture approach using the Twist
Biosciences Viral Research Panel for viral metagenomics. We also compared the performance of
commonly used bioinformatics methods. Initially, we tested mock samples with known viral loads,
designed to resemble clinical specimens with a high host DNA/RNA content. We then applied the
protocols to residual clinical samples where pathogens have been identified by other methods.

Nanopore-based metagenomics provides similar sensitivity and specificity for viral detection
compared to Illumina at high viral loads, so may be the optimal platform where fast turnaround
times are required. At low viral loads, higher sequencing depths with longer turnaround

times compared to lllumina may be required to increase the sensitivity of Nanopore-based
sequencing. Targeted approaches provided increased sensitivity to viruses but may reduce the
ability to detect untargeted organisms. Use of robust thresholds for the classifiers helps standardise
performance of bioinformatics pipelines in terms of both sensitivity and specificity.
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Abstract

Rapid identification of microbiological organisms is especially important in today’s healthcare setting
as we face increased antimicrobial resistance. Diagnostically there is a clear need for a rapid,
accurate and flexible bacterial identification assay that could be run in a routine diagnostic
laboratory, while remaining cost effective and lean.

The 16S rRNA gene codes for the 16S ribosomal RNA component present within all prokaryotic
ribosomes. Sequencing of the 16S rRNA gene has been widely accepted as a supplementary
investigation in clinical microbiology laboratories since the principle was first described in 2003. The
current gold standard for sequencing the 16S gene in clinical diagnostic laboratories is a Sanger
sequencing method. In a national first, Liverpool Clinical Laboratories (LCL) has introduced a routine
Oxford Nanopore Technologies (ONT) sequencing method for the full 16S gene in May 2023. During
our evaluation we have clearly demonstrated increased sensitivity and specificity compared to the
gold standard method. We have since evaluated the laboratory and clinical impact of this diagnostic
test, focusing on the useability of the assay; the impact on patient outcome and when and why in
the patient journey the assay is being ordered with a view to developing national guidelines and
introducing genomics into routine NHS services.

We are the first centre to make 16S ONT sequencing part of our routine sequencing repertoire and
the optimised ONT 16S workflow successfully circumvents the documented limitations of the current
Sanger method and is now an invaluable part of our routine diagnostic repertoire.
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Abstract

While antimicrobials as growth promoters are banned in the majority of the countries, their
therapeutic use in livestock still contributes to the generation and environmental spread of
