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Message from the organizers

Dear colleagues and friends,

The 1st FEMS Belgrade Conference on Microbiology in collaboration with Serbian Society for Microbiology

was held from 30 June to 2 July 2022.

A large number of high-quality scientific contributions was presented at the Conference. We are delighted to
have been able to put them together and send you the FEMS Conference Abstract Book. With thanks to your
contributions, we can now proudly present an abstract book that both reflects the scientific abundance of the
conference and serves as a memento of an event worth remembering. We thank all participants and in

particular the presenters of these abstracts for making this happen!

This conference was a pioneering endeavour, one of the largest and most important microbiology events in
East Europe in 2022. As in 2020, when we had to pursue the first conference online due to the COVID-19

pandemic, this conference faced challenging times but could luckily be held both onsite and online.

Again, in 2022, we were faced with the great challenges as it was the case back in 2020, and yet again, a brave

decision to move ahead has been made and it paid off.

You showed large interest to become part of the Conference and our joint history. AlImost 1.000 scientific
contributions were submitted, and more than 870 were approved. This showcases not only the large interest

to be part of the conference, but also it is the reason this event was such a success.

We are thankful and proud to have welcomed almost 600 microbiologists from 40 European countries and
another 20 countries worldwide, almost 200 more participants online. With ten core scientific sessions,
including one session with the best grant alumni presentations, three plenary lecture and a COVID-19 round
table, six industry lectures and a satellite symposium, the total of invited lectures amounted to 60. In addition,
six thematic sessions with over 120 short oral/e-poster presentations of selected participants-authors in the
main program Finally, over 400 e-posters/presentations on demand, in total over 600 presentational items,

uploaded on the Conference ONLINE platform and accessible to participants until the 31 December 2022.




2022 FEMS Conference on Microbiology

Belg"r ade in association with Serbian Society of Microbiology
30 June - 2 July 2022 « Serbia

We thank the pharmaceutical, lab and biomedical industry partners from Serbia, the South East Europe
region and worldwide for their recognition of the importance of the event, their participation and their

support.

We hope that you enjoyed the content and all the other aspects of the Conference. If you missed anything,

you can catch up by watching the recordings, presentations or have a detailed look at the posters.

We warmly wish you health, love and happiness and are looking forward to the new encounters, coming up
next: FEMS 2023 Congress in Hamburg, FEMS 2024 Conference in Tallinn and numerous events of the SSM in

Serbia and South East Europe region.

Sincerely ..................................................................................

Prof. Hilary Lappin-Scott Prof. Vaso Taleski
Scientific Committee Chairperson, Organizing Committee Chairperson,
FEMS President FEMS Director of Events and Internationalization

Prof. Dragojlo Obradovi¢ Prof. Lazar Ranin
Scientific Committee Co-Chairperson, Organizing Committee Co-Chairperson,
President of Serbian Society of Microbiology Vice-President of Serbian Society of Microbiology
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THURSDAY 30" June 2022

08:00-10:00

REGISTRATION

10:00

12:00

12:00-12:30

12:30-13:00

13:00-13:15

Maja Stanojevic / Serbia
Emerging arboviral infections in the Balkans

Tomasz Jagielski / Poland

Molecular epidemiology and drug
resistance of tuberculosis in the Eastern
border of the EU: a Polish-Lithuanian study

Andrea Radalj / Serbia

Detection and characterization of viruses
circulating in wildlife populations

in the Republic of Serbia

Alexandra Nascutiu / Romania
Emerging diseases — deeper
understanding for better anticipation

Ana Kaftandijeva / North Macedonia
Occurrence of Carbapenem-resistant
Enterobacteriaceae - a three-year study

INDUSTRY SESSION - Pfizer

Peter Raspor / Slovenia :
Education and training in food microbiology: :
What to do next? :

Sonja Smole Mozina / Slovenia
Biocontrol of Campylobacter jejuni -
cell-to-cell signalling inhibition and
inter-species interaction as options

George Nychas / Greece

PLSR and SVM Applied on Spectroscopic
Data for the Rapid Assessment of Microbi-
ological Quality in Chicken Fillets

Evelyne Selberherr / Austria
Microbial populations transmission routes
throughout meat processing

Snezana Jovanovic : Sensitivity and resistance of Gram negative pathogens,

the view from green and red comer .

INDUSTRY SESSION — Biomerieux

Daniela Talapan : Syndromic testing for the appropriate therapy decision:
Team Experience at National Institute of Infectious Diseases ,Prof. Dr. Matei Bals". wr

INDUSTRY SESSION — Symcel
Marta Veces Garcia :

BIOMERIEUX

SYMCELo

A novel way to measure microbial activity using heat production

13:15-14:45

Lunch Break / Poster Viewings / Exhibition
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Francesca Saluzzo / Italy
New trends
in antibiotic resistance

Edit Szekely / Romania

Kalliope Papadopoulou / Greece
RNA-mediated signalling of a fungal
endophyte upon colonization of its
host plant

14:45 A decade with carbapenemase-producing Ivica .D'imkilé / Serb i.'a . '
Enterobacterales - experiences from Beneficial Microorganisms in Agriculture -
16:45 Romanian hospitals New generation of biological control agents  :
...................................... and biofertilizers for sustainable agriculture
Svetlana Ugarcina Perovic / China = ' =7 0t coo c
; . Aleksa Obradovic / Serbia
Challenges in metagenomic )
annotation of antibiotic resistome Challenqes 1 Crop use
...................................... of bacteriophages
Layra Bruh.sz'augr / s?wtzerland ) Jelena Zindovic / Montenegro
Clinical Antibiotic Resistance Plasmids -
. ; . Molecular characterization
Affect Biofilm Formation Depending . . oo
. . of Citrus tristeza virus in Montenegro
on Bacterial Host Genetic Background = . .
e R LR ERRe Marie Legein / Belgium
Ina Gajic / Slerb "? Phyllosphere bacterial communities
Molecular epidemiology of carbapen- in greenhouses ecosystems and the
em-resistant Acinetobacter baumannii impact of bumblebees and predatory mites
16:45-17:30 Coffee break

18:30-19:30

OPENING CEREMONY

17:30-18:30

1

Surprises in science - lessons from COVID-19 - Ivan Djikic, Croatia/Germany

Vaso Taleski, North Macedonia

19:30-22:00 Welcome Reception
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FRIDAY 1t July 2022

09:00-09:45 2 - Programmable RNA antibiotics for health, disease, and ecology
Jorg Vogel, Germany
Hilary Lappin-Scott, United Kingdom

09:45-10:15 Coffee break

Matthew Jenner / UK ©  Maja Ravnikar / Slovenia
Bioprospecting for new antimicrobials * Environmental epidemiclogy
and understanding the chemistry behind @ -+« v v e v re e :
their production Jaak Truu / Estonia
-------------------------------------- . Application of machine learning methods :
. Livia Leoni/ Italy . for microbiome data analysis- current
10:15 Novel therapeutic approaches . trends and challenges :
. for microbial infections R R :
I I I I Shari Wouters / Belgium
12:15 . Igor Mokrousov / Russian Federation © FMT as a promising therapeutic
© Highly drug-resistant and hypervirulent © toremediate radiation-induced
Mycobacterium tuberculosis strains * intestinal dysbiosis and colonic
emerging in Russia: phylogenomics . alterations in a CRC mouse model

and pathobiology R
...................................... 'H'a-ns_'Peter Grossart / Germany .
Miriam Latorre-Millan / Spain - Interaction traits of aquatic microbes
Variation of vaccine-mediated SARS-COV2  © - --vrrvree e :
immunity in a cohort of health care workers :©  Antonio Ventosa / Spain :
...................................... InSightS intO pYOCaryOtiC diversity

Marina Milenkovi¢ / Serbia - in hypersaline soils

Anti-virulence strategies :

for combating bacterial infections

12:15-12:45

INDUSTRY SESSION — Pfizer
Aleksandra Radovanovi¢ Spumic¢ : Outpatients COVID -19 treatment @ P, ﬁzer

Natasa Opavski: Pneumococcal serotype distribution in the conjugate
vaccine era in Serbia

12:45-13:15 INDUSTRY SESSION — East Diagnostics

Nick Jordan :Setting a new standard in microbial sequencing S E?:; N
with highly accurate long reads

13:15-14:15 Lunch Break / Poster Viewings / Exhibition
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Nathalie Sauvonnet / France
Host-microbe interactions

Dejan Vidanovi¢ / Serbia
A new generation of sequencing (NSG)

Ken Ichi Yoshida / Japan
Bacillus subtilis cell factories
for production of value-added chemicals

Jan Maarten van Dijl / Netherlands
Engineering of Bacillus cell factories

0 in clinical microbiolo
14:15 T gy ................. for recombit protein production
Ener CagriDinleyici / Turkey | oo ctitiriecteteeeseeieeiiiiii
16:1 " Iglllk Nll ); lt c v it Evangelos Topakas / Greece
15 uman Mitik Microbiota t-ompostiion Towards the enzymatic breakdown
and Related Factors of recalcitrant xylan:
Lesley Hoyles / UK the .@.1 N .O.f. GH 30 .)f}l.l?.t).l(.)h.y.qr?.l ases
Microbiota-associated metabolites and their ©  Pavel Dvotak / Czech Republic
interactions with the gut-brain axis Engineering of Pseudomonas putida for fast
----- R co-utilization of glucose and cellobiose
Andriy Sibirny / Ukraine yields aerobic overproduction of pyruvate
Development of the SARS-CoV-2 vaccine . . . . ...’ ....... SRR
based on the yeast cells with surface displayed Miomir Niksi¢ / Serbia
RBD fragment of coronavirus spike protein Type of cultivation of medicinal
mushrooms and their biological
potential in production of biologically
active compounds
16:15-16:45 Coffee break
16:45 16:45
18:45 17:45
SESSION 1 Jovan Ranin / Serbia — An overview of the Serbian HIV cohort *

Advanced Microbiology Techniques
& Antimicrobial Resistance (AMR)
Chairpersons: Ina Gajic, TBA
SESSION 2

Environmental Microbiology 1
Chairpersons: Ivica Dimkic, TBA
SESSION 3

FEMS-Supported Projects

& Miscellaneous

Chairpersons: Bauke Oudega, TBA

Maja Stanojevic / Serbia —Impact and implications of HIV
drug resistance mutation M184V :

Biljana Popovska Jovici¢ / Serbia
Association of HIF-1A gene polymorphisms with metabolic -
syndrome in person living with HIV on antiretroviral therapy -

INDUSTRY SESSION — GSK/ViiV

Maja Stanojevic¢ / Serbia — The Importance of Dolutegravir
High Barrier to Resistance from virological perspective

20:00-00:00 Conference dinner / restaurant Gardos
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SATURDAY 2" July 2022

3 - The Evolution and Ecology of Bacterial Warfare — Elisa Granato / UK

09:30-10:15

Lazar Ranin / Serbia

10:15-10:45 Coffee break
Behnaz Nowrouzi / UK . Ivana Colovié¢-Calovski / Serbia
Synthetic and Systems Biology Approach- :  Ivermectin for human use:
es for Improve Taxol Precursors Produc-  :  from Nobel Prize to contraverses
tion in Saccharomyces cerevisiae =~ 0 e
...................................... Vittorio Ve-nturi / Italy
Isidro Garcia-Menifio / Germany . Cell-cell signaling among bacteria
Investigation of multidrug-resistance plasmids : in the microbiome
and their genetic relationship from Spanish K. & v
pneumoniae of UTI and retail meat Bojan Adzi¢ / Montenegro
...................................... V-l-ral dlseases ln anlma'ls
) Klara Filek / Croatia e

10:45 Multi-domain investigations of microbial Mikhail Gelfand / Russian Federation
communities associated with loggerhead Evolution of bacterial genomes

13:05 sea turtles

Anastasia Christinaki / Greece
Malassezia comparative mitochondrial

genomics towards sensitive diagnostics tools -

Olha Maslovska / Ukraine
Immobilization of cells of photosynthetic
bacteria Rhodopseudomonas yavorovii
for optimization of biologically valuable
compound

Eldin Kurpejovic / Turkey
Genome-wide mutation analysis of the
L-Tyrosine overproducer Corynebacterium
glutamicum ATCC 21573

Zofia Bakuta / Poland

Detection of the multidrug-resistant
phenotype in Mycobacterium tuberculosis
by molecular assays —a Polish-Lithuanian
experience

Astrid Paulitsch-Fuchs / Austria
Cobalt-chromium-molybdenum
implant surface modifications
related biofilm development

of S. aureus and S. epidermidis
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10:45

13:05

13:05-13:25

Miroslav Cabon / Slovakia

Soil microbial community changes along
elevational gradient in beech forests of
Central Slovakia

Ricardo Leén-Sampedro / Switzerland
Pervasive transmission of a carbapenem
resistance plasmid in the gut microbiota

of hospitalized patients

Caroline Poyntner / Austria

Effects of season and elevation on soil
(micro-)biome structure and function
of two contrasting Alpine forest sites

Dhirendra Kumar Singh / Sweden (Online)
Role of Candida parapsilosis secreted aspartic

proteases in Vulvovaginal candidiasis (VVC)
Filippo Vascon / Italy
Nanobody-Based Inhibitors of The SOS
Response as Potential Suppressors of
Antimicrobial Resistance

Sandra Godinho Silva / Portugal

Big Data meets Natural Products discovery:

mining thousands of bacterial genomes to
identify novel sources of drug leads

INDUSTRY SESSION — ProMedia

Damir Dermic / Montenegro

Regulation of ssb gene expression

in Escherichia coli

Kostas Konstantinidis / United States
Efficiently Searching and Taxonomic
Identification of the Genomic Prokaryotic
Diversity with the Microbial Genomes
Atlas (MiGA 1

Matilda Ivovi¢:Beyond identification - exciting new features of the MALDI-TOF PROMEDIA

13:25-14:30

Lunch Break / Poster Viewings / Exhibition

Session 1 Session 1 Session 1
Environmental Microbiology 2  Food Microbiology Biotechnology and Industrial
Chairpersons: Ivica Dimkic, TBA & Plant Microbiology Microbiology & Emerging Infections

(Fungal, Bacterial, Viral, Parasitic)
Chairpersons: Bauke Oudega, TBA

Chairpersons: Peter Raspor, TBA

19:15-20:00 CLOSING CEREMONY
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SESSION 01 EMERGING INFECTIONS (FUNGAL, BACTERIAL, PARASITIC)

Chairpersons: Ana Kaftandzieva / North Macedonia, Alexandra Nascutiu / Romania

LECTURE 3 / DETECTION AND CHARACTERIZATION OF VIRUSES
CIRCULATING IN WILDLIFE POPULATIONS
IN THE REPUBLIC OF SERBIA

BACKGROUND

Wild boar and golden jackals are species under geographic expansion that represent reservoirs of various
viruses of veterinary importance. Different porcine parvoviruses (PPVs) are being successively discovered,
and while we know that PPV1 causes reproductive disease, the role of other PPVs (PPV2-PPV?7) is still studied.
Circoviruses infect numerous species and are associated with immunosuppression, reproductive problems,
respiratory and enteric disease. Porcine circovirus 2 (PCV2) causes illnesses commonly named porcine circovi-
rus-associated disease (PCVAD) and is divided into eight genotypes (PCV2a-PCV2h) with frequent global gen-
otype shifts. Canine circovirus (CCV) is an emerging virus that has not been studied in Serbia. It causes various
clinical symptoms in wild and domestic canids and may be transmitted between these animals.

OBJECTIVES

The study objective was to expand the knowledge on the molecular characteristics of PPVs and PCV2 in wild
boar, as well as to demonstrate the presence and characterize CCV in the golden jackal population in Serbia.

METHODS

Various organs from hunted wild boar (154 samples) and organs and feces of jackals (56 samples) were tested
by PCR. Positive samples were sequenced, and phylogenetic trees were analyzed.

RESULTS
The presence of PCV2 and various PPVs was confirmed in 48% and 63% of the examined samples, respectively,
with frequent co-infections. PCV2 phylogenetic analysis results are in agreement with the global genotype

shift, while PPVs mostly cluster with European strains. CCV was identified in 38% specimens from jackals, and
representative sequences shared the highest similarities with a CCV strain detected in foxes in Croatia.
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SESSION 01

LECTURE 5 / CARBAPENEM RESISTANT KLEBSIELLA PNEUMONIAE -
AN ACTUAL PROBLEM IN CLINICAL PRACTICE

The aim of the study was to determine the prevalence, susceptibility, and the type of carbapenemases of
carbapenem-resistant K.pneumoniae (CRKp).

During a four-year-period (2017-2020) all samples (urine, wound, blood, tubus/canila, sputum, tracheal aspi-
rates) obtained from the hospitalized patients were analyzed at the Institute of Microbiology and Parasitology,
Faculty of Medicine, Skopje. Determination of the susceptibility was done by disk diffusion method, Vitek 2
and E-tests. CIM method and carbapenemase set (Mast Diagnostic) were performed for detection of carbap-
enemase production to all strains that showed smaller inhibition zones to carbapenems according EUCAST.

Easyplex SuperBug CRE (Amplex Biosystems, Germany) was performed for detection of beta-lactamase genes.
Out of the total number of Klebsiella pneumoniae - Kp 215/394/363/277, carbapenem resistant were
21%/18%/19%/21%, respectively. The percentage of CRKp, according to the origin, was as follows:
25/13/11/13 from urine, 18/30/43/28 from wound, 29/30/36/17 blood culture, 20/25/41/35 tubus/canilla
and 13/19/27/27 was from sputum/tracheal aspirate. In 76 randomly selected isolates with positive phe-
notypic tests for carbapenemase detection, metallo-beta lactamases encoding genes were detected, such
as: NDM (89.5%), OXA-48 (9.2%), VIM (1.3%). Between 90-100% of Kp strains were resistant to 9 tested be-
ta-lactams and ciprofloxacin. The resistance to meropenem and to cotrimoxazole was between 80-89%, to
imipenem 50-80%, to gentamicin 40-80% and to amikacin 30-50%. Increased MICs to colistin showed 17.8%,
4.5%, 12% and 12.3% of Kp isolates in 2017, 2018, 2019 and 2020, respectively.

The percentage of CRKp isolates is increasing and it is the right time to perform all strategies to control their
spread.
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SESSION 02 FOOD MICROBIOLOGY

Chairpersons: Peter Raspor / Slovenia, Dragoslava Radin / Serbia

LECTURE 3 / BIOCONTROL OF CAMPYLOBACTER JEJUNI -
CELL-TO-CELL SIGNALLING INHIBITION AND
INTER-SPECIES INTERACTION AS OPTIONS

Bacterial contamination is still a food safety concern even in developed countries. Campylobacter has been
the most frequently reported food-borne pathogen in the EU since 2005, causing health and economic damages
with associated costs of 2.4 billion €/year (EFSA, 2020). As an avian commensal, C. jejuni is mainly transmitted
to humans through contaminated poultry meat, water, and cross-contamination in food processing areas.
Reports of the “Campylobacter paradox” have confirmed that biofilms play an important role in bacterial
survival during transmission from animals to humans. The increasing prevalence and antimicrobial resistance
of this pathogen are causes of concern calling for the development of novel alternative treatment options.

Our objective was to investigate novel biocontrol approaches for C. jejuni reduction. First, plant-based prepa-
rations inhibiting cell-to-cell signalling of Campylobacter via the autoinducer-2 (Al-2)/LuxS dependent system
were investigated, resulting in reduced bacterial motility, adhesion, biofilm formation and invasion of INT407
cells by C. jejuni.

Furthermore, the preparation a-pinene showed also reduction of C. jejuni in vivo in broiler chickens. Second,
we tested the potential of Bacillus subtilis to control C. jejuni growth and confirmed that B. subtilis is a strong
competitor for C. jejuni in vitro and in vivo as a spore preparation continuously given as a supplement to the
drinking water of broiler chickens. The molecular mechanisms underlying the interactions C. jejuni - B. subtilis
are being elucidated, as are their effects on C. jejuni survival, growth, and biofilm formation. We conclude that
plant preparations and novel probiotics are viable options for C. jejuni control.
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SESSION 02

LECTURE 4 / MULTISPECTRAL IMAGING FOR ESTIMATING THE
MICROBIOLOGICAL QUALITY OF CHICKEN FILLETS
STORED UNDER DIFFERENT PACKAGING CONDITIONS

Quality control in industries is mainly based on chemical, microbiological, but also on molecular analyzes.
These analyzes are time consuming, expensive, and tedious. The development of analytical approaches for
estimating microbial load, such us multispectral imaging (MSI) coupled with machine learning (ML) methods,
is very important for the rapid examination of large numbers of food samples in real time.

The aim of the study is to evaluate MSI data combined with two widely used ML methods in food science (i.e.,
Partial Least Squares Regression, PLSR and Support Vector Machines, SVM) for the estimation of microbial
spoilage in chicken fillets

Chicken thigh fillets were stored under two packaging conditions (aerobically (air), vacuum) and at three
temperatures (0, 5 and 10°C). At predetermined time intervals, samples were subjected to microbiological
analyses for the enumeration of total viable counts (TVC), as well as multispectral images were acquired. The
experiment was repeated two times for each packaging condition. The MSI data were collected and stratified
sampling was applied so as 70%-30% of the datasets to be used for the development-external validation of
the models, respectively. Subsequently, the correlation between microbiological counts and spectral data was
determined using PLSR and SVM.

PLSR and SVM regression models were developed and externally validated with the data collected from air
(n=149) and vacuum (n=162) conditions. The R2, RMSE for external validation were 0.822, 0.697 (air) and
0.754, 0.659 (vacuum), respectively, when SVM was applied. The performance was similar for air packaging
(R2=0.805, RMSE= 0.736) and slightly improved for vacuum packaging (R2= 0.829, RMSE= 0.554) when PLSR
was applied.

MSI spectral data showed promising results for the prediction of TVC on the surface of chicken thigh fillets
regardless of packaging condition (air, vacuum) and ML method (PLSR, SVM).
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SESSION 03 ANTIMICROBIAL RESISTANCE — CHALLENGES AND PERSPECTIVES

Chairpersons: Dejan Baski¢ / Serbia, Nijaz Tihic / Bosnia and Herzegovina

LECTURE 1 / NEW TRENDS IN ANTIBIOTIC RESISTANCE

Antimicrobial resistance (AMR) represents an escalating threat to public health.

In the European Union/European Economic Area (EU/EEA) AMR is widespread and bacteria resistant to antibiotics
cause more than 600 000 infections and 30 000 deaths per year.

Among EU/EEA regions differences exist concerning AMR rates for bacterial species and antimicrobial groups
involved. Nonetheless, carbapenem resistance in Enterobacteriaceae, especially Klebsiella pneumoniae, and
vancomycin resistance in Enterococcus faecium, showed a global increase during the last 4 years.

The dissemination of Acinetobacter species and Pseudomonas aeruginosa resistant to carbapenems is also
a matter of concern, while the recent massive displacement of the Ukrainian population, is raising apprehension
for the possible spreading of Multi Drug Resistant Tuberculosis (MDR-TB).

Great efforts and investments are needed to tackle AMR in EU/EEA and escalating and improving AMR surveillance
strategies is a key step in this process.

The implementation of Next Generation Sequencing (NGS) techniques in AMR surveillance systems is emerging
as effective and trustworthy approach to enhance the response to the AMR menace.

NGS can provide important and detailed information regarding the pathogens’ epidemiology, origins and
spreading. Moreover, it can determine pathogens’ characteristics of public health importance, such as virulence
and resistance, complementing the available phenotypic methods.

Additionally, AMR transmissibility may also be study in detail through the in-depth characterization of mobile
genetic elements, as plasmids.

This substantial amount of highly specific and reliable information can contribute to inform the timely development
of tailored policies and to monitor the efficacy of the applied interventions.
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SESSION 03

LECTURE 2 / A DECADE WITH CARBAPENEMASE-PRODUCING
ENTEROBACTERALES - EXPERIENCES FROM
ROMANIAN HOSPITALS

The first carbapenemase-producing Enterobacterales strains emerged in Romania by the end of the year 2010
and since then they have spread successfully to several hospitals, becoming a constant threat.

According to the EARS-Net database, the percentage of carbapenem resistant Enterobacterales strains among
invasive Romanian isolates increased from 0 to 48% during the last decade. The most prevalent carbapenemases
were OXA-48-like, followed by NDM-1. In recent years KPC carbapenemases also emerged and disseminated.

A particular situation was represented by the interhospital spread of certain successful clones of carbapene-
mase-producing Providencia stuartii. Due to their intrinsic resistance to colistin and the concomitant presence
of resistance mechanisms to several classes of antibiotics, acquisition of carbapenemase genes often renders
these bacteria extensively or even pan-resistant.

Containing the spread and managing infections caused by carbapenemase-producing Enterobacterales
represented an increasing challenge over the years.
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SESSION 03

LECTURE 3 / CHALLENGES IN METAGENOMIC ANNOTATION
OF ANTIBIOTIC RESISTOME

BACKGROUND

The antibiotic resistance genes (ARGs) in both host-associated and environmental microbiomes — antibiotic
resistome — play an important role in the spread of antibiotic resistance. Metagenomics enables high-throughput
exploration of microbiomes. One important step in these analyses is ARGs annotation within the metagenomes,
for which several tools are in use. However, most of these tools are developed for genomics studies and their
databases may pose certain biases.

OBJECTIVES

We aimed to compare outputs from different ARGs annotation tools for metagenomes and detect their potential
challenges in microbiome studies.

METHODS

We ran &gt;13 000 high-quality metagenomes from 14 habitats (Coelho et al., 2022; https://gmgc.embl.
de/) through three ARGs annotation pipelines using DeepARG (CARD, ARDB, UNIPROT; https://bench.cs.vt.
edu/deeparg), RGI (CARD; https://card.mcmaster.ca/) and ABRicate (CARD, ResFinder, ResFinderFG, NCBI,
MEGARes, ARG-ANNOT; https://github.com/tseemann/abricate

RESULTS

DeepARG and RGI provide higher coverage (with potential novel ARGs and/or false positives) while ABRicate
with different databases has less coverage but more well validated ARGs. The annotations did not differ only
in number of hits but also in the information provided: e.g. using ABRicate, more sulfonamide resistance
genes were identified using ResFinderFG version 2.0 as the database (ARGs obtained by functional metagenomics
by Gschwind et al.), while using ResFinder resulted in more macrolide-resistance genes. Thus, choice of annotation
tool and database should be driven by research questions and ARGs targets.
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SESSION 03

LECTURE 4 / CLINICAL ANTIBIOTIC RESISTANCE PLASMIDS AFFECT
BIOFILM FORMATION DEPENDING ON BACTERIAL HOST
GENETIC BACKGROUND

Plasmids contribute to the spread of antibiotic resistance (AR) via horizontal gene transfer among bacterial
pathogens. Besides conferring resistance, AR plasmids can provide other beneficial traits to their hosts,
enhancing their success colonizing the human gut. In clinical settings, biofilms are a key concern due to their
potential to further increase resistance by physical and chemical protection. There is some evidence the biofilm
lifestyle can promote plasmid endurance.

However, there is little consensus about the specific effects of AR plasmids on biofilm formation and how this
affects the success of clinically relevant bacteria. To test this, we study the influence of clinical AR plasmids on
biofilm formation in enterobacteria isolated from hospitalised patients as well as in related laboratory strains.
We use five plasmids encoding some of the most problematic resistance genes, such as extended-spectrum
B-lactamases (ESBL), Klebsiella pneumoaniae carbapenemases (KPC) and extended-spectrum oxaxillinases
(OXA-48). First, we constructed 25 plasmid-host combinations and subsequently tested the effect of the plasmids
on biofilm formation for each combination under different growth conditions. We found plasmid-mediated effects
on biofilm formation in specific plasmid-host combinations which could not be explained by plasmid fitness
costs. In ongoing work, using a CRISPR/Cas9 based system we are curing additional clinical isolates of their plas-
mids, which we re-introduce to their hosts to generate more plasmid-host combinations. Our study provides new
information about how AR plasmids influence biofilm formation and other phenotypic traits in epidemiologically
successful, clinical bacteria.




FEMS Conference on Microbiology
in association with Serbian Society of Microbiology

30 June - 2 July 2022 « Serbia

SESSION 03

LECTURE 5 / MOLECULAR EPIDEMIOLOGY OF
CARBAPENEM-RESISTANT ACINETOBACTER BAUMANNII

Doc. dr Ina Gaji¢ *
1 Faculty of Medicine, University of Belgrade, Institute of Microbiology and Immunology

BACKGROUND

Acinetobacter baumannii has emerged as one of the most important causative agents of hospital-acquired
infections, including ventilation-associated pneumonia, skin and soft tissue infections, and septicemia. Among
multidrug-resistant bacteria, A. baumannii is one of the members of the “ESKAPE” group of pathogens, along
with Enterococcus faecium, Staphylococcus aureus, Klebsiella pneumoniae, Pseudomonas aeruginosa, and
Enterobacter species. Furthermore, carbapenem-resistant A. baumannii (CRAb) are commonly reported
worldwide, raising serious concerns about the limited treatment options remaining. Colistin, the drug of the
last resort, has shown some promising activity against CRAb. However, an increase in the colistin resistance
rate in A. baumannii has been reported globally.

OBJECTIVES

The aim of this research was to assess the molecular epidemiology of the circulating CRAb isolates.

METHODS

A. baumannii collected from 2018 to 2022 throughout Serbia were tested for the genetic basis of acquired
carbapenemases and colistin resistance. Clonal relatedness was assessed by multilocus sequence typing.

RESULTS

In Serbia, the prevalence of CRAb isolates was 93%. Inter- and intra-hospital dissemination of the high-risk
international clone Il has been observed. The circulating CRAb clones were as follows: bla , /bla_,,, /ST2
(32.4%), bla,,./bla,,,,./bla,,,/ST2 (2.7%), bla,,./bla,,,,,/ST492 (37.8%), and bla . /bla,,,,/ST636
(27.1%). The most common mechanism of colistin resistance (4.3%) was the chromosomal mutation in genes
associated with the modification of the lipid A. Analysis of capsular loci revealed the presence of six KLs, the

most common being KL9 (53.3%).

To provide a new strategy for the prevention and control of A. baumannii infections, further genetic evolution-
ary analysis of A. baumannii are required.

KEYWORDS: international clone Il, oxacillinase, sequence type, colistin-resistance, KL9
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LECTURE 1 / RNA-MEDIATED SIGNALLING OF A FUNGAL ENDOPHYTE
UPON COLONIZATION OF ITS HOST PLANT

The soil-borne endophyte Fusarium solani strain K (FsK) has a broad host range: it confers resistance and/or
tolerance to biotic and abiotic stress in tomato and promotes plant growth in Nicotiana benthamiana.

By characterizing its core RNAi machinery, we determined that the fungus’s DCLs process double stranded RNAs
(dsRNAs) into short interfering RNAs (siRNAs) of predominantly 21-nt in size, which lead to the degradation of
homologous mRNAs. In additions, we report on an RNA interference (RNAi)-based mechanism of communication
between the endophyte and its host plant, i.e. we show that root colonization of N. benthamiana by FsK led
to the induction of systemic silencing and DNA methylation of a host reporter gene. These data reflect a more
general but so far unrecognized mechanism wherein fungal endophytes translocate RNAi signals to its hosts to
modulate gene expression during symbiosis that may be translated to beneficial phenotypes.
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LECTURE 2 / BENEFICIAL MICROORGANISMS IN AGRICULTURE -
NEW GENERATION OF BIOLOGICAL CONTROL AGENTS
AND BIOFERTILIZERS FOR SUSTAINABLE AGRICULTURE

BACKGROUND

The constant demand for new, effective agents has triggered intensive research in microbial diversity. Beneficial
bacteria are widely considered a potential solution to the growing problem of resistance to conventional pesticides,
fungal infection and plant diseases.

OBJECTIVES

Development of appropriate bacterial formulation, seed coating/treatment and composting material that can
be distributed together with seeds during the sowing was aimed to achieve optimal performances on plants
and increase the crop yields, together with advancement strategies for treatment of crops during the most
sensitive growth phases.

METHODS

Differently designed products based on free-living bacterial inocula were used as liquid and solid-state
fermentation products, in the treatment of different plant cultivar seeds and crops in situ and in planta in the
most appropriate crop stage, with an evaluation of the reduction of the disease severity and communities’
composition by using next generation sequencing techniques.

RESULTS

The bacterial isolates from the endosphere of different crop origins were selected according to
plant-growth-promoting effect, biocontrol capacities, and environmental competitiveness characteristics.
Advances in microbiome-enabling technologies and computational biology analyses provided an assessment
of the community composition, potential function, and activity of the selected strains as co-formulants in
the phytobiome. Results were indicated maintenance of the appropriate level of selected endophytes within
seedlings and young plants, without affecting the “"core” microbiota, and on reduction of the plant disease
severity. The use of beneficial bacteria represent a good starting point for developing and patenting a product
that would be utilized for plant protection on the large-scale production.
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LECTURE 3 / CHALLENGES IN CROP USE OF BACTERIOPHAGES

Plant diseases reduce global food production up to 20-30% annually. Those caused by plant pathogenic bacteria
contribute considerably to economic losses. Due to lack of effective chemical control, bacteriophages (phages)
appear to be promising natural agents for management of bacterial diseases. Phages occur naturally in the
environment and generally have very narrow host range, targeting a specific bacterial species without affecting
beneficial microbiota. However, phage effectiveness in the field may be limited by: phage concentration and
persistence, method and timing of application, accessibility of the host bacterium, and host resistance.
In order to control bacteria effectively a minimum number of phages is required. The effectiveness also depends
upon host bacterial density and the phage adsorption rate.

Phage persistence in the phyllosphere is limited by UV, high temperature, desiccation, extreme values of pH,
and rain-leaching. Although rhizosphere is a more hospitable niche, it can affect phage effectiveness by pH,
moisture levels, soil type, presence of organic matter and biofilm. In order to enhance direct interaction with
bacteria, phage application should be based upon nature of the pathogen and the type of plant. For foliar
pathogens, phage suspensions are applied by spraying the leaf surface, whereas soil-inhabiting bacteria are
controlled by soil drenching. Narrow host-range of bacteriophages may actually be disadvantage in case of the
host population variability. Bacteria have ability to develop resistance to phages by mutation of an essentially
required protein or modification of a phage adsorption receptor. Another mechanism of interrupting phage
lytic life cycle is an altruistic abortive infection, where phage-infected bacterial cells commit suicide. In spite
of the obstacles in “phage therapy”, the coming years are expected to be boom years for research on phages
as biocontrol agents for plant bacterial diseases.
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LECTURE 4 / MOLECULAR CHARACTERIZATION OF CITRUS
TRISTEZA VIRUS IN MONTENEGRO

Citrus tristeza virus (CTV) is the most devastating virus in citrus production, able to cause different symptoms
depending on strain, citrus species and scion/root combination. Tristeza, stem pitting (SP) and seedling yellows
(SY) has already been recognized as main syndromes associated with CTV infection on citruses. However, with
the exception of the first report on CTV (Papi¢ et al., 2005), no survey has been carried out so far to investigate
virus distribution and its genetic diversity in Montenegro. The present research has been conducted to
provide this data.

During the five-year period (2016-2020), field survey has been performed in seven municipalities in the
coastal and central part of Montenegro. A total of 290 randomly collected samples of Citrus species from
nurseries and orchards were tested for the presence of CTV by DAS-ELISA. The results showed that 28,6%
samples tested positive with polyclonal antisera against broad spectrum of mild and severe (tristeza, SP, SY)
CTV strains. A one-step reverse transcription-polymerase chain reaction (RT-PCR) and restriction fragment
length polymorphism (RFLP) were employed for molecular identification of CTV strains. A primer pair CTV1/
CTV10 was used in RT-PCR to amplify the entire coat protein (CP) gene. Restriction analysis of PCR amplicons
with Kpnl and Avall distinguished two RFLP profiles. The majority of isolates (76%) belonged to VT-like type
which correspond to severe stem pitting inducing isolates. The rest of isolates (24%) belong to T-30 type which
represents mild isolates. The high throughput sequencing (HTS) was used to identify difference between two
groups of isolates.
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LECTURE 5 / PHYLLOSPHERE BACTERIAL COMMUNITIES IN
GREENHOUSES ECOSYSTEMS AND THE IMPACT
OF BUMBLEBEES AND PREDATORY MITES

As it is known that plant-associated microbes are important for plant health, we aimed to characterize
the bacterial communities on the leaves of tomato (Lycopersicum solanum) and strawberry (Fragaria x ananassa)
crops grown in greenhouses. Greenhouses are environments in which conditions are highly regulated to
optimize plant growth. However, these artificial environments harbor fewer sources of bacterial diversity
and also the dispersal of microbes is reduced, often resulting in less diverse plant-associated microbiomes.
Furthermore, we explored the impact of two introduced biological solutions on the plant microbiome:
bumblebees (Bombus terrestris), commonly introduced for pollination, and predatory mites (Phytoseiulus
persimilis), introduced for the control of pests such as spider mites. We hypothesized that these invertebrates
were an important source and a means of dispersal of microbes in greenhouses.

We found that the phyllosphere microbiomes were poor in abundance and in diversity. Microbiomes were often
dominated by a single taxon and few taxa reoccurred over time and across departments. Secondly, bumblebees
were an important source of bacteria in greenhouses. On average 20% of bacterial reads in tomato samples
were bumblebee-associated ASVs and 80% of the crops were impacted. The impact of predatory mites was
more difficult to quantify, as their microbiomes varied between batches.

Nevertheless, predatory mites did harbor a diverse set of plant-adapted bacteria which are currently under-
explored. This study demonstrated that commonly implemented biological solutions, such as bumblebees
and predatory mites, show potential to be used as a source and means of dispersal for beneficial microbes in
greenhouses.
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RE-EMERGING INFECTIONS (VACCINES AND OTHER STRATEGIES)

SESSION 05
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LECTURE 2 /| NOVEL THERAPEUTIC APPROACHES FOR MICROBIAL
INFECTIONS: THE CASE OF PSEUDOMONAS AERUGINOSA

Antivirulence drugs and antibiotic adjuvants could complement classic antibiotic therapies in the fight against
MDR pathogenic bacteria.

The ESKAPE Gram-negative pathogen Pseudomonas aeruginosa causes severe antibiotic-resistant infections
in lungs, bladder, cornea and wounds and lethal chronic lung infections in cystic fibrosis patients. Besides
being intrinsically resistant to many antibiotics, it is very prone to acquire new resistances and forms hard to
treat biofilms. In fact, P. aeruginosa is included in the WHO priority list of pathogens for which new therapies
are urgently needed and has become a major model organism for studies focused on the identification
of antivirulence agents and antibiotic adjuvants.

This talk will retrace the pre-clinical research about novel therapeutic approaches against P. aeruginosa carried
out by our group along almost one decade: from the development of target-oriented screening systems to the
discovery of antivirulence activities in old drugs, through their validation against clinical strains, up to the
discovery of additional and unpredicted antibiotic adjuvant activities. By giving solid examples of bottlenecks
and successes, this excursus will hopefully help understand why, despites the efforts of the scientific
community, antivirulence drug discovery is still at the pre-clinical stage.
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LECTURE 3 / HIGHLY DRUG-RESISTANT AND HYPERVIRULENT
MYCOBACTERIUM TUBERCULOSIS STRAINS EMERGING
IN RUSSIA: PHYLOGENOMICS AND PATHOBIOLOGY

BACKGROUND

Ancient/ancestral sublineage of Mycobacterium tuberculosis Beijing genotype is endemic in East Asia and
mainly drug susceptible. To our surprise, we recently discovered its highly resistant clonal clusters emerging
in Russia.

OBJECTIVES

To analyze pathogenetics, phylogenomics and phylogeography of these clusters.

METHODS

The virulence and lethality were studied in C57BL/6 mouse model. The whole-genome sequencing (WGS)
data were submitted to bioinformatics analysis.

RESULTS

Under phylogenetic analysis of the ancient Beijing sublineage (205 genomes from Russia and East Asia), all
Russian isolates were drug resistant and formed two clusters. The largest cluster 1071-32 included isolates
from different parts of Russia. All had resistance mutations in KatG315/335, RpoB450, RpoC485, EmbB497,
RpsL43. The smaller cluster 14717-15 included isolates from Asian Russia; they were phylogenetically close to
isolates from Korea. In murine model, the clusters demonstrated contrasting patterns. Low virulent, low lethal
Beijing 1071-32-cluster is widespread across former Soviet Union but at low prevalence; multiple resistance
mutations likely reduced its fitness and transmissibility. In contrast, highly lethal and hypervirulent Beijing
14717-15-cluster is predominant in Buryatia, Far East (16%), sporadically found beyond it, but not forming
clusters of transmission. WGS analysis revealed 69 cluster-specific SNPs, including genes related to immune
evasion and mycobacterial adaptation. We term Beijing 14717-15-cluster conditionally transmissible as it is
endemically prevalent only in Buryatia. The reasons may lie in the interplay of the human immune system and
the genetic background of this strain. Our analysis highlights that medically relevant research should focus on
compact epidemic clusters of the genetically related isolates.
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LECTURE 4 / VARIATION OF VACCINE-MEDIATED SARS-COV2
IMMUNITY IN A COHORT OF HEALTH CARE WORKERS

BACKGROUND

Real-life studies are necessary to assess the covid vaccine effectiveness. Health care workers (HCW) are a key
in the epidemiology of covid, since they are in contact with the patients, both as healers and as transmitting
agents.

OBJECTIVES
To assess the variation of anti-spike IgG-mediated immunity in a cohort of hospital health workers.
METHODS AND RESULTS

109 representative HCW from a third level hospital were included in a study cohort. Peripheral blood swabs
were collected, and SARS-CoV?2 anti spike 1IgG were measured (with the Liason SARS-CoV2 kit from Diasorin®)
each month between the second and third dose of SARS-CoV2 vaccination, for a total period of five months
(between July and November of 2021). Student’s T test was used to assess the significance of SARS-CoV2 anti
spike variation through this time frame. SARS-CoV2 anti spike IgG medium values shifted down from 114.1
(+/-67.8) t0 70.2 (+/-67.8) BAU/ml (p&It;0.001). At the initial time, 25 HCW (22.9%) showed levels of SARS-CoV2
anti-S IgG above the quantification capacity of the technique, but only 15 (13.7%) showed that values after
five months (three of them showed lower values at the beginning of the study). Nine HCW increased their I1gG
anti spike values after SARS-CoV-2 contact.




FEMS Conference on Microbiology
in association with Serbian Society of Microbiology

30 June - 2 July 2022 « Serbia

SESSION 06 ENVIRONMENTAL MICROBIOLOGY

Chairpersons: Hilary Lappin-Scott / United Kingdom, Jaak Truu / Estonia

LECTURE 1 / ONLINE: ENVIRONMENTAL EPIDEMIOLOGY

Understanding the presence, diversity and survival of viruses in environmental samples, such as water, can
help us to understand their transmission pathways and their roles in ecosystem cycles. We have been studying
plant and human pathogenic viruses in surface waters and wastewaters. Recently, we have focused on the
wastewater viromes, revealing high diversity of plant viruses and confirming their infectivity before and after
conventional wastewater treatment, which is rising concerns on the uncontrolled use of reclaimed water for
irrigation purposes. For studying viruses in water, we have developed different methods for efficient virus
concentration, gPCR/ddPCR detection and quantification and shotgun high-throughput sequencing (HTS).

With the onset of COVID-19 pandemic, we have extended our expertise to SARS-CoV-2 wastewater-based
epidemiology, which enables the studies of the trends of viral epidemics in larger populations and in specified
geographic regions and is providing complementary surveillance of the spread of SARS-CoV-2 and the efficiency
of adopted measures. We have assessed the stability of inactivated SARS-CoV-2 particles and patient-derived
SARS-CoV-2 RNA, compared different virus concentration approaches, validated the concentration methods
and virus quantification by gPCR/ddPCR. Additionally, we used HTS, followed by bioinformatic analysis, to detect
and quantify the presence of key mutations belonging to SARS-CoV-2 variants of concern. Using the developed
and improved methodology, we have established a wastewater monitoring of SARS-CoV-2 concentrations as
well as SARS-CoV-2 variants of concern from several Slovenian wastewater treatment plants. National monitoring
is helping us to follow the COVID-19 epidemics in Slovenia and has great potential to be used for other known
and emerging diseases.
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LECTURE 2 / APPLICATION OF MACHINE LEARNING METHODS
FOR MICROBIOME DATA ANALYSIS - CURRENT
TRENDS AND CHALLENGES

The number of microbiome-related studies has notably increased the availability of data on microbiome composition
and function in different environmental settings and organisms. Improved data analysis tools are needed to
utilize all information from these biological datasets, considering the particularities of microbiome data, i.e.
compositional, heterogeneous and sparse nature of these datasets. Machine learning (ML) methodologies
can overcome many of these barriers, but these methodologies need to be adapted to the specific properties
of microbiome data.

The advantages of ML techniques over classical statistical models are to infer relationships between variables for
automatic pattern discovery and handling of multi-dimensional data. So far, ML techniques have been mostly
applied to analyze human microbiome data, harvesting the hidden knowledge to uncover and understand
diversity in taxonomy and function within microbial communities and their impacts on human health. The
application of ML methods for microbiome data analysis is linked to a number of challenges that range from
study design, data processing, and standardization to analysis, modeling, cross-study comparison, prediction,
data science ecosystems, and reproducible reporting. The full deployment of ML techniques for microbiome
data analysis requires further efforts, while microbiome data accumulation will boost the application of more
advanced ML technologies.
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LECTURE 3 / FMT AS A PROMISING THERAPEUTIC TO REMEDIATE
RADIATION-INDUCED INTESTINAL DYSBIOSIS AND
COLONIC ALTERATIONS IN A CRC MOUSE MODEL

BACKGROUND

Studies have shown that colorectal cancer (CRC) patients are confronted with intestinal dysbiosis. Additionally,
experimental models have shown that a dysbiotic gut community provokes enhanced CRC development.
Radiotherapy plays an adjunctive role in CRC treatment, yet exposure to high cumulated doses of X-irradiation
leads to collateral damage of the surrounding intestinal tissue and drives dysbiosis. Altogether, dysbiosis can
lead to epithelial destruction and mucosal ulceration which might require premature treatment interruption
or additional symptomatic treatment.

OBJECTIVES

Assessment of faecal microbiota transplantation (FMT) as a potential therapeutic to prevent radiation-induced
gastrointestinal damage and intestinal dysbiosis.

METHODS

An established CRC mouse model receiving hypofractionated pelvic radiation and mimicking clinical
radiation-induced pathology was treated with FMT or saline. A survival experiment was initiated to validate
the long-term potential of FMT. Additionally, tissues were harvested to assess tumour development, radiation-induced
intestinal damage and bacterial translocation. Fresh faeces were collected for microbial analysis.

RESULTS

The survival experiment shows that exceeding 60% of mice are surviving over one year post-irradiation, with
no significant difference in survival between FMT- and saline-treated groups. FMT did not jeopardize the
therapeutic potential of radiation when assessing tumour burden. Interestingly, bacterial diversity analysis
revealed significantly distinct communities when comparing groups 10 and 38 days post-irradiation, which
was no longer apparent 80 days post-irradiation.

Altogether, our study supports the potential of FMT to temporally remediate radiation-induced intestinal
dysbiosis in CRC mice. Yet, a more thorough analysis of the microbiome and intestinal toxicity is warranted to

validate FMT as a therapeutic candidate.
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LECTURE 4 / INTERACTION TRAITS OF AQUATIC MICROBES

Marine microbes perform one-half of the global primary production, and form the base of the marine food
chain. The aim of our project is to disentangle and predict how marine microorganisms growing together
interact and affect each other. We performed a global analysis of the functional and taxonomic diversity of
marine bacteria and their potential to interact, based on a newly developed trait-based framework.

By analysing a wide selection of complete genomes of marine bacteria, we provide a first comprehensive atlas
picturing the functional diversity of these bacteria. In order to condense the huge amount of information en-
coded in this atlas into an interpretable map, we introduce the concepts of genome functional clusters (GFCs)
and linked trait clusters (LTCs). GFC and LTC allow us to identify prevalent patterns in the functional traits
of specific bacterial groups, including their capability to interact with other microorganisms both physically
(e.g. through motility and adhesion to substrates) and through the exchange of vitamins, toxins and other
info-chemicals (e.g. phytohormones).

Here, we show that GFCs are coherent functional units which overlap with known bacterial ecotypes, but
also allow identifying new putative ones. Our framework enables to uncover mechanisms of bacteria-bacteria
and bacteria-phytoplankton interactions and to extend our understanding beyond direct genome-based
inferences. In particular, GFCs allow us to extrapolate present knowledge on specific model organisms to the
whole diversity of genome-sequenced microbes. Conversely, the LTCs identify genetic traits that are functionally
connected and may have evolved together, which allows to test for new hypotheses.
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LECTURE 5 / INSIGHTS INTO PROCARYOTIC DIVERSITY
IN HYPERSALINE SOILS

Hypersaline environments are extreme habitats that present high salt concentrations. Traditionally, microbiological
studies on these habitats have been focused mainly on aquatic systems, such as saline lakes and salterns. Recent
studies have revealed the large complexity and diversity of the prokaryotic (bacteria and archaea) community on
saline soils. This study is focused on the prokaryotic diversity of hypersaline soils located at the Odiel saltmarshes in
Southwest Spain. The aim of this work was to compare the microbial diversity determined by culturomic techniques
in contrast to metagenomics.

For that purpose, three saline soil areas of the Odiel saltmarsh were selected for sampling. Total DNA was ex-
tracted from the soil and then sequenced by Illumina. Furthermore, we cultured bacteria and archaea present
in the soil samples using different media and growth conditions for a period of three months. About 4,000
strains have been isolated, and 500 of them were characterized by partial or almost completed 16S rRNA gene
sequence analysis. The most representative members were related to the genera Halomonas, Marinobacter,
Aquibacillus, Bacillus, and Thalassobacillus within the domain Bacteria, and representatives of the genera
Halorubrum, Haloarcula, and Halogeometricum within the domain Archaea. Approximately 40 isolates presented
16S rRNA gene sequence percentages lower than the 98.7 % threshold with respect to known prokaryotic
species. For these strains, we carried out further analysis to determine whether they constitute new species.
Among those presumed new species we find members of the haloarchaeal genera Haloarcula, Halomicroarcula,
and Haloferax, and the bacterial genera Aliifodinibius, Pseudidiomarina and Aquibacillus.
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LECTURE 1 / ONLINE: HOST-MICROBE INTERACTIONS

Online - Physical forces are essential for biological function, but their influence at the tissue level is not yet
understood especially during infectious processes. The colon, organized in 3-dimension (3D), is constantly
subjected to two main forces induced by the fluid-flow and the peristaltic motion, both being important for
the tissue function and renewal. This epithelial monolayer forms a protective barrier facing the external side
that provides a wealth of “ecological niches” permanently exposed to microorganisms that can be beneficial
(microbiota) or damageable (pathogens).

We have shown using organ-on-chip (OOC) technology recapitulating the intestinal 3D architecture and its
physical forces, that this gut surrogate allows the highly efficient invasion of the human pathogen Shigella,
directly from the apical side of the monolayer, thereby shifting the paradigm on the early stages of invasion.
Furthermore, by modulating the flow rate and peristalsis, and by reconstructing dynamic OOC imaging
in 4D live, we observed that the 3D topology of the monolayer and the peristaltic motion greatly enhance the
colonization rate, the bacterial virulence, and cell-to-cell spreading throughout the barrier. Our results reveal
that Shigella takes advantage of the gut morphology and physical forces to disrupt the colonic barrier. More
recently, we also used OOC to investigate enteric infections by two other pathogens, the parasite Entamoeba
histolytica and the virus SARS-CoV-2. Once again, the 3D topology and mechanical stimulation of the gut enhance
the infection, but each pathogen adapted differently to gut physical cues, highlighting the essential role
of mechanical forces in host-pathogen interactions.
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LECTURE 2 / A NEW GENERATION OF SEQUENCING (NSG)
IN CLINICAL MICROBIOLOGY

The lecture explains the principles and platforms of NGS, emphasizes the importance of their use, and the
possibility of application in human and veterinary clinical microbiology.

Special attention is given to the introduction and application of NGS technologies in Veterinary Specialized
Institute Kraljevo, the types of pathogenic microorganisms (including SARS-CoV-2) that are being tested and
the results so far.
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LECTURE 3/ MICROBIOTA-ASSOCIATED METABOLITES AND
THEIR INTERACTIONS WITH THE GUT-BRAIN AXIS

BACKGROUND

Our understanding of the contribution of the gut microbiota to mammalian health and disease has increased
substantially in recent years. Gut microbes use the food we ingest as their own dietary substrates, with their
end-products of metabolism often taken up from the gut into the bloodstream. Over 200 microbiota-derived
metabolites are found in our systemic circulation at any one time, but our knowledge of how these microbial
metabolic by-products influence host signalling systems is limited.

OBJECTIVES

The blood-brain barrier (BBB) protects the brain from harmful substances such as endotoxin and bacteria.
We sought to understand a) how dietary-derived microbiota-associated metabolites (MAMs) influence the
gut—brain axis, specifically at the BBB, and b) the implications for cognition and neural disease.

METHODS

Different classes of MAMs commonly found in human blood (short-chain fatty acids, methylamines, cresols)
were screened at physiologically relevant concentrations in vitro (human cerebromicrovascular endothelial
cell line hCMEC/D3) to assess their effects on BBB function. Transcriptomic data were generated from in vitro
and in vivo (mouse brain) samples to allow us to identify the ways in which MAMs affect BBB integrity,
with mechanistic work underpinned by immunohistochemistry, cell adhesion and shRNA assays. Where relevant,
mouse feeding and cognition studies were undertaken to support our mechanistic findings.

RESULTS
We have demonstrated a direct interaction of MAMs with the mammalian BBB in vitro and in vivo [1,2,3].

While these interactions are metabolite-specific, several MAMs have protective effects that warrant further
investigation in the context of mammalian health and healthy aging.
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LECTURE 5 / DEVELOPMENT OF THE SARS-COV-2 VACCINE BASED
ON THE YEAST CELLS WITH SURFACE DISPLAYED
RBD FRAGMENT OF CORONAVIRUS SPIKE PROTEIN

Currently, many vaccines against coronavirus SARS-CoV-2 have been developed or are in the development.
One of the promising vaccines could be the inactivated microbial cells with surface displayed viral antigens.
Thus, it was proposed to use bacteria or yeast which expressed coronavirus proteins as oral or spray vaccines.
We work with humanized strains of the methylotrophic yeasts Komagataella phaffii. In the first round
of experiments, we constructed K. phaffii strains producing intracellular and secreted versions of RBD, fusion
peptide with two heptad repeats and putative virus-like particles. To construct K. phaffii strains with surface
displayed RBD protein, DNA sequence was expressed under control of AOX1 promoter. Binding of RBD to outer
surface of yeast cell was achieved using signaling sequence of a-factor of S. cerevisiae at the 5’-terminus
whereas sequence of S. cerevisiae SAG1 gene was localized at the 3’terminus of the RBD sequence. Surface
displayed RBD localization was proved using double immunofluorescence. Surface displayed RBD protein was
also obtained for probiotic yeast Saccharomyces boulardii. For this, RBD was expressed under control
of Saccharomyces cerevisiae TEF1 promoter.

Intraperitoneal administration to mice of the purified intracellular or secreted RBD protein, fusion peptide
with two heptad repeats fragment, putative virus-like particles were highly immunogenic while produced
serum exerted efficient neutralization of spike protein binding with ACE2 receptor. The same results on high
immunogenicity and neutralization activity were obtained after oral administration of K. phaffii cells with
surface displayed RBD.
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LECTURE 1 / BACILLUS SUBTILIS CELL FACTORIES FOR
PRODUCTION OF VALUE-ADDED CHEMICALS

Bacillus subtilis is a representative Gram-positive bacterium studied for more than half a century, ever since
the dawn of molecular biology. B. subtilis is characteristic for its natural competence for DNA uptake, which
has been investigated intensively during these long years to enjoy its genetic plasticity. This bacterium has
evolved into an excellent platform for synthetic biological research and development.

There are various examples for B. subtilis cell factories to produce value-added chemicals. | will describe B.
subtilis engineered to be cell factories for scyllo-inositol. scyllo-Inositol is an inositol stereoisomer known as
a therapeutic agent for Alzheimer’s disease. myo-Inositol is the most abundant in nature and thus supplied
relatively cheaply. B. subtilis was modified in its inositol metabolism to convert myo-inositol into scyllo-inositol to
yield a production rate of 27.6 g L-1 in 48 h. The myo-inositol biosynthesis is conserved in various organisms,
but B. subtilis lacks the essential enzyme for the biosynthesis, myo-inositol-1-phosphate synthase. Therefore,
a heterologous gene for myo-inositol-1-phosphate synthase was required to produce myo-inositol, which was
converted further into scyllo-inositol. Thus constructed cell factory produced 2 g L-1 scyllo-inositol from 20 g
L-1 glucose in 96 h, which would help us challenge the growing problem of Alzheimer’s disease.
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LECTURE 2 / ENGINEERING OF BACILLUS CELL FACTORIES
FOR RECOMBINANT PROTEIN PRODUCTION

Bacteria are widely used as cell factories for the production of enzymes and pharmaceutical products that,
respectively, replace wasteful chemical processes and support human health and wellbeing. However, not all
societal demands can be adequately met with the current bacterial production strains. Genome engineering
can solve this problem through the creation of novel strains with desired properties. This view is underscored
by our studies on genome-minimized strains of the bacterial cell factory Bacillus subtilis, a non-pathogenic soil
bacterium that is used to produce enzymes and vitamins at industrial scale. New genome-reduced strains have
a higher capacity for the synthesis and secretion of proteins, while suffering less from detrimental ‘protein
production stresses’. Altogether, our findings highlight the great potential of genome engineering to develop
new-generation bacterial cell factories for industrial applications that satisfy the ever-increasing demands for
high quality enzymes and pharmaceutical proteins.
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LECTURE 3/ TOWARDS THE ENZYMATIC BREAKDOWN
OF RECALCITRANT XYLAN: THE ROLE OF
GH30 XYLOBIOHYDROLASES

Recently, accumulating data on the discovery of novel enzyme activities tend to revolutionize the way microbial
lignocellulose degradation was perceived during the last 30 years. In this regard, the lecture will focus in the recent
discovery of xylobiohydrolase activity found in the family of fungal GH30 glucuronoxylan-specific xylanases that
changed our concept in the mode of action of hemicellulases. The novel catalytic function will be elucidated
through biochemical and structural studies of a GH30 from Thermothelomyces thermophila (TtXyn30A),
underpinning its dual endo- and exo- substrate specificity alone or in the presence of other hemicellulases. Cell wall
recalcitrance in regards to xylan is influenced by different factors, such as the type, number and position of
decorations, impairing enzymatic action and/or serving as branching points for cross-linking with lignin and/
or presenting a specific pattern that affect the interaction of xylan with cellulose. The strong synergistic interaction
of xylobiohydrolase with a novel xylan-active AA14 lytic polysaccharide monooxygenase (LPMO), indicates that
both enzymes might have a major role in the degradation of recalcitrant xylan, contributing in the design of
next-generation enzymatic cocktails for the saccharification of woody lignocellulosic biomass.

To further elucidate the mechanism underlying the dual endo- and exo- mode of action of TtXyn30A, several
variants have been produced targeting both the amino acids expected to mediate MeGlIcA recognition and those
suggested to determine exo-activity as well as catalytic function. The biochemical results were supplemented
by the high-resolution crystal structure (PDB: 700E), which is the second structure of a GH30_7 family member.
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LECTURE 4 / ENGINEERING OF PSEUDOMONAS PUTIDA FOR FAST
CO-UTILIZATION OF GLUCOSE AND CELLOBIOSE
YIELDS AEROBIC OVERPRODUCTION OF PYRUVATE

BACKGROUND

Pseudomonas putida KT2440 is an attractive bacterial host for the bioproduction of chemicals from renewable
lignocellulosic feedstocks [1]. It can valorize lignin-born aromatics or cellulosic glucose but its ability to utilize
cellooligosaccharides, by-products of cellulose hydrolysis, is limited. Recently, we empowered P. putida with
beta-glucosidase from Thermobifida fusca [2,3]. The recombinant showed growth on cellobiose but it preferred
glucose in the mix of the two sugars. Sequential utilization of lignocellulosic substrates hinders their biotech-
nological valorization.

OBJECTIVES

In this study, we aimed to investigate the possibilities of glucose-cellobiose co-utilization in P. putida EM42 for
the bioproduction of valuable compounds.

METHODS

A palette of experimental and computational engineering techniques was adopted including cell cultures,
genome editing, enzymatic assays, and in silico analyses using a metabolic model of P. putida constrained with
proteomic and kinetic data.

RESULTS

We achieved co-utilization of glucose and cellobiose after closing the periplasmic glucose oxidative pathway.
Reduced growth rate of the mutant was compensated by the implanting of heterologous glucose and cellobiose
transporters. Remarkably, this intervention resulted in the accumulation of pyruvate in aerobic P. putida cultures.
Overproduction of this key metabolic precursor of many valuable chemicals was explained by the newly
constructed metabolic model which pointed to the enzyme saturation due to unregulated substrate uptake.
We then demonstrated that the excess of pyruvate can be redirected towards value-added products. Our
work shed a light on the co-metabolism of cellulosic sugars in P. putida and introduced a novel strategy for
pyruvate overproduction in aerobic bacterial cultures.
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LECTURE 5 / TYPE OF CULTIVATION OF MEDICINAL MUSHROOMS
AND THEIR BIOLOGICAL POTENTIAL IN PRODUCTION
OF BIOLOGICALLY ACTIVE COMPOUNDS

Mushrooms, part of fungi, have been valued for many centuries as a food due to the attractive sensory
characteristics, optimal nutritional compositions and in medicine and pharmacy for the treatment and
prevention of several diseases such as arthritis, rheumatism, bronchitis, gastritis, cancer, as well as in health
and longevity as potential immunostimulator, antioxidant and antimicrobial remedy. They have a range
of protein and minerals but also have a lot of strong stimulators and nutrients, which help to enhance or
suppress the immune system.

The industrial cultivation of medicinal mushrooms is a difficult and complex process due to multiple external
and internal parameters, resulting in an unforeseen yield and unpredicted financial outage. A lot of studies
on the development of suitable growth substrates have been presented to improve as well as accelerate the
growth of mycelium and fruit bodies of mushrooms. There are a set of consequential very important steps
in mushroom cultivation. The cultivation process begins with composting the growing substrate, continuing
with spawning, spawn running, development in different growing conditions, and with various methods and
harvesting. Cultivation technologies were presented, including traditional cultivation on wood logs and beds
and also on substrate-based media, like cultivation on bags, bottles, and others in the most important medicinal
mushrooms species like Ganoderma lucidum, Grifola frondosa, Pleurotus ostreatus, Agaricus brasiliensis,
and Lentinula edodes.

The presentation discusses cultivation techniques, processing equipment, and highlights the numerous
achievements that have been made to promote higher mushroom production and use as a source of nutraceuticals.
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LECTURE 1 / SYNTHETIC AND SYSTEMS BIOLOGY APPROACHES
FOR IMPROVE TAXOL PRECURSORS PRODUCTION
IN SACCHAROMYCES CEREVISIAE

Out of many reasons that heterologous biosynthesis of anticancer Taxol has not witnessed considerable progress,
the presence of the first cytochrome P450 enzyme, CYP725A4, with promiscuous activity can be named.
Attempts to optimise the activity of this enzyme and its interacting reductase such as self-sufficient protein
construction, gene dosage and definitive screening design revealed the potential mediating effect of reactive
oxygen species on production of main and side oxygenated taxanes in Saccharomyces cerevisiae (Nowrouzi et
al., 2022). However, since the overexpression of P450-interacting reductase gene and excessive oxygenated
taxanes production was at the cost of reduced cell viability and total taxanes production, long-term investment
on the current yeast factory for production of later oxygenated taxanes and multiplexing was deemed infeasible.
Hence, to create a robust Taxol-producing cell factory, adaptive laboratory evolution was deployed to adapt
the CYP725A4 substrate, taxadiene-, producing yeast to oxidative stress to mimic the oxygenated taxanes
production. Consequently, a yeast strain with approximately three-fold higher taxadiene production titre was
evolved.

The performance of both non-evolved and evolved strains were evaluated using carbon-limited chemostats,
with and without oxidative stress induction to mimic the oxygenated taxanes production in both strains.
The initial analyses showed lower carbon uptake and ethanol, and higher carbon dioxide production rates by
the evolved strain and upon applying exogenous oxidative stress. Combining these extracellular metabolite
fluxes and transcriptomics results with genome-scale constraint-based modelling, we aim to provide new
insights regarding the key components underlying the yeast metabolic adaptations to oxidative stress
and taxanes production.
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LECTURE 2 / INVESTIGATION OF MULTIDRUG-RESISTANCE
PLASMIDS AND THEIR GENETIC RELATIONSHIP FROM
SPANISH K. PNEUMONIAE OF UTI AND RETAIL MEAT

BACKGROUND

Klebsiella pneumoniae represents a major cause of nosocomial infections and is also designated as an important
member of the ESKAPE organisms due to its ability in spreading plasmids associated with antimicrobial/biocide
resistance determinants. However, information on the dynamics of specific clones and/or mobile genetic elements
within different ecosystems as well as their impact on the public health is lacking.

OBJECTIVES

The genetic basis of K. pneumoniae as well as the core/accessory genome of prevalent plasmid-types carrying
gnr-/bla-genes were analysed in-detail. The study also provides information on the occurrence and relatedness
of plasmids associated with multidrug-resistance.

METHODS

Isolates originating from human urinary tract infection (UTI, n=52) and retail meat (n=12) were recovered
in Spain in February 2020 and subjected to microbiological/molecular in depth-characterization, including
WGS (lllumina & ONT). Plasmid genomes were reconstructed using plasmid ID and further analysed for their
resistance/virulence gene content and their transmission potential. The outcome of the in silico results was
confirmed with biological data from S1-PFGE profiling, SNP-comparison and filter mating studies.

RESULTS

Here, we show the presence, diversity and phylogenetic relationship of different epidemic multidrug-resistance
plasmids (pKp589-231, pG4584, p203), carrying both bla and gnr resistance determinants. All multidrug-
resistance plasmids were shown to be transmissible to E. coli. The SNP-comparison revealed some overlaps
between lineages isolated from the clinical and non-clinical sources, which was especially remarkably for the
K. pneumoniae high-risk clones ST307 and ST147. It seems that meat represents a yet underestimated source
of clinically relevant K. pneumoniae and of high-transmissible multidrug-resistance plasmids.
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LECTURE 3 / MULTI-DOMAIN INVESTIGATIONS OF MICROBIAL
COMMUNITIES ASSOCIATED WITH LOGGERHEAD
SEA TURTLES

Marine vertebrates are hosts to myriads of microorganisms. Bacteria and diatoms are known for being the
first colonizers of submerged surfaces, including the skin and carapace of loggerheads where they establish
multi-domain biofilms. Recent studies point to the prevalence and ecological importance of interactions
between bacteria and planktonic diatoms, but to date, little is known about bacteria-diatom interactions in
biofilms associated with epizoic diatoms. Furthermore, it is known that loggerheads harbour diatom taxa
specific to marine vertebrate hosts; however, it is not known if this is the case for bacteria and how important
diatom taxa within these communities are.

This study aimed to investigate the bacterial repertoire of diatoms associated with sea turtles, as well as to
gain insight into the diatom community dynamics and host exclusivity by investigating putative epizoic and
non-epizoic diatoms via co-cultivation.

We isolated diatoms from carapace and skin scrapings of loggerhead sea turtles and established xenic monocultures.
Bacteria within diatom cultures were investigated by culturing and partial 16S rRNA gene sequencing, and
amplicon sequencing of the V4 region of 16S for bacterial communities within diatom monocultures and their
source sample. Additionally, putative epizoic and non-epizoic diatoms were co-cultivated to examine their
growth both in monocultures and co-cultures.

Microbial communities differed between diatom genera and their phycospheres were enriched in Alcanivo-
racaceae, Marinobacteraceae, Phycisphaeraceae families. Initial co-culturing results show a faster growth
of epizoic diatoms in co-culture with non-epizoics. This research provides first insights into the biology of
microeukaryotes within epizoic biofilms and their associated bacteria.
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LECTURE 4 / MALASSEZIA COMPARATIVE MITOCHONDRIAL
GENOMICS TOWARDS SENSITIVE DIAGNOSTICS TOOLS

Malassezia is a unique basidiomycetous yeast genus, currently comprising 18 species. Besides being the most
dominant component of the healthy human skin mycobiome, it is also responsible for various skin disorders,
like seborrheic dermatitis and pityriasis versicolor. Some species i.e., M. furfur, M. pachydermatis and
M. sympodialis, are associated with bloodstream infections in immunocompromised patients and neonates.

A unique feature of this genus is that it is lipid dependent, and some clinically relevant species are fastidious,
making them difficult to culture and diagnose with traditional tools. Recent advances in Malassezia genomics
and genetics focused almost entirely on the nuclear genome. Here we unveiled the mitochondrial (mt) genetic
heterogenicity of the genus. For this reason, knowing the 8 publicly available Malassezia mt genomes, the
additional 10 were retrieved from WGS data and further used for a comparative analysis revealing significant
variability in the mt genome organization. Genome size varied between approximately 28-60 kb and size variability
was attributed to differences in intron abundance and intergenic region variability.

Genes of homing endonucleases were located within introns with the LAGLIDADG type as the main contributor.
Intergenic region variability was observed even at the intraspecies level, most notably in M. furfur
(Theelen et al., 2021). Syntenic diversity, intron abundance, intergenic region variability, and the multicopy
nature of these fungal mitogenomes, make them suitable targets for the development of sensitive and robust
diagnostic tools. This work revealed highly variable mt regions, applicable for detection and identification of
Malassezia at the inter- and intra- species level.
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LECTURE 5 / IMMOBILIZATION OF CELLS OF PHOTOSYNTHETIC BACTERIA
RHODOPSEUDOMONAS YAVOROVII FOR OPTIMIZATION
OF BIOLOGICALLY VALUABLE COMPOUND

BACKGROUND

Rhodopseudomonas yavorovii IMV B-7620 are resistant to heavy metal compounds, effective exoelectrogens
and producers of H2 during growth in wastewater. Immobilization of phototrophic bacteria on nanofibres will
increase the surface area with optimal illumination, ensure the continuity of the process of bioremediation
of wastewater with the simultaneous generation of H2 and will affect the need to separate bacterial biomass
from treated wastewater.

OBJECTIVES

To design electrospun hybrid nanofibers as carriers for the immobilization of R. yavorovii IMV B-7620 for
optimization of the processes of wastewater bioremediation and production of H2.

METHODS

Samples of wastewater of the alcoholic plant and infiltrates of the solid waste landfill were taken immediately
before experiments. An electrospinning system from IME Technologies was used for the fabrication of
nanofibers, that contain polycaprolactone (8-20%), and hydroxyapatite nanoparticles (2-6%), sulfur (1.5%).
Morphology of nanofibers was examined using scanning electron microscopy. The nitrate content was
determined potentiometrically, composition of the gas phase — using gas chromatography, chemical oxygen
demand (COD) — by the method of the permanganate index (IMn).

RESULTS

The highest adhesion of R. yavorovii IMV B-7620 was observed for the surface of carrier that contained the
highest content of polycaprilactone (20%) and hydroxyapatite nanoparticles (6%). As a result of immobilization
of bacteria on nanofibers H2 production increased by 9 times during growth in the wastewater from ethanol
production plant, the NO3-content in the landfill infiltrates decreased by 15-42 %, and COD — by 60 %,
compared with the control.
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LECTURE 6 / GENOME-WIDE MUTATION ANALYSIS
OF THE L-TYROSINE OVERPRODUCER
CORYNEBACTERIUM GLUTAMICUM ATCC 21573

Corynebacterium glutamicum is used industrially for large-scale production of amino acids. Here, whole
genome sequencing of C. glutamicum ATCC 21573 was performed to gain insight into L-Tyr overproduction.
Genome-wide analysis identified 28090 mutations, of which 27611 were SNPs and 479 were InDels.

Mutations have led cells to favor PTS-independent uptake. Cell growth and concentration were low with any
of the tested carbon sources, which clued impaired carbon flux. In this respect, TCA and glyoxylate cycles were
the most adversely effected pathways. Furthermore, defects in anaplerotic reactions probably kept replenishing
pathways from adequately operating. Nevertheless, mutations in aroE and gsuC possibly altered flux through
shikimate pathway. Synthesis and export of protocatechuate was probably hindered, preventing leakage
towards this by-product of shikimate pathway. Modifications downstream of the branch point molecule
prephenate could be considered important in shifting flux. Despite the information on L-Phe auxotrophy, cells
grew in its absence, but L-Phe supplement alone could not fully restore growth.

Mutations in genes specific for L-Phe synthesis (pheA, pat, and ilvE) clearly indicated flux change here but the
overall results suggested that the overproducer is L-Phe bradytroph. Interestingly, external L-Phe dropped
L-Tyr titer, possibly by inhibiting shikimate pathway enzymes. Mutations in tyrA, involved in L-Tyr synthesis,
was not regarded significant. Thus, L-Tyr overproduction could be explained partly by L-Phe bradytrophy and
partly by carbon flux redistribution upstream from prephenate. This study is a powerful platform for reverse
metabolic engineering leading to rational design of cells for L-tyrosine production with an industrially important
organism C. glutamicum.
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LECTURE 7 / DETECTION OF THE MULTIDRUG-RESISTANT
PHENOTYPE IN MYCOBACTERIUM TUBERCULOSIS BY
MOLECULAR ASSAYS — A POLISH-LITHUANIAN EXPERIENCE

BACKGROUND

Worldwide in 2019, ca. 400,000 people had multidrug-resistant tuberculosis (MDR-TB). Importantly, Europe
still carries about one-fourth of the global MDR-TB burden.

The aim of the study was to compare the capacity of two molecular approaches, i.e. (i) multiplex PCR combined
with hybridization and (ii) whole genome sequencing (WGS), for the detection of MDR resistance of
Mycobacterium tuberculosis.

METHODS

The study included 150 M. tuberculosis (75 MDR and 75 drug-susceptible; DS) isolates, recovered from
as many Polish and Lithuanian patients, over a 4-year period (2018-2021). Conventional drug susceptibility
testing (DST) was performed using the currently WHO-approved methods during a one-month FEMS Research
and Training (RTG) grant.

For molecular determination of drug resistance, mutation profiling was performed using either GenoType
MTBDRplus assay (Hain Lifescience, Germany) or WGS analysis.

Phylogenetic clades of M. tuberculosis were assigned in silico, using SpoTyping (https://github.com/xiaeryu/
SpoTyping-v2.0).

RESULTS

The spoligotype-based structure of the MDR M. tuberculosis population was conspicuously compact, since
more than 80% of the isolates belonged to either of two lineages (Beijing and Ural). Among DS isolates,
the T lineage predominated, comprising close to a third of the isolates. The Genotype MTBDRplus and
WGS-based approaches showed high performance to predict MDR-resistance.

CONCLUSIONS

The study revealed a homogenous structure of MDR M. tuberculosis population in Poland and Lithuania.
Furthermore, high sensitivities of Genotype MTBDRplus assay and sequence analysis for the detection of INH

and RIF resistance in TB support their use for large-scale screening of MDR phenotype in TB.
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LECTURE 8 / SOIL MICROBIAL COMMUNITY CHANGES
ALONG ELEVATIONAL GRADIENT IN BEECH
FORESTS OF CENTRAL SLOVAKIA

Beech forests dominated by Fagus sylvatica are the most common managed forest type in Slovakia. This type
of forest occurs, depending on slope exposition, across a wide range of elevations of 300 to 1100 m.
Along this gradient, forest communities face very different climatic conditions, including increased rainfall
and decreased season length due to lower average annual temperatures with at elevations. With global
climate changes, Slovak beech forests seem to be an ideal model to study impact of the warming on forest
soil microbial communities. Soil from four elevational classes (approximately of 300, 500, 700, 900 m a. s. |.)
was sampled in beech mono-dominant forests in a volcanic area of Javorie Mts. in 2020. Fungal and bacterial
soil communities are known to have strong responses to changes of ecological conditions.

This study aimed to assess changes in community composition, and its function connected to changing con-
ditions along elevation gradients in beech forest. We used high throughput sequencing to assess fungal and
bacterial communities, analyses of ergosterol and PFLA to trace microbial biomass and enzymatic analyses to
understand differences in function of the ecosystem. This study is supported by the FEMS grant GO-2019-585
which allowed performing advanced methods of molecular ecology in the host institution. Original planned
topic of the FEMS fellowship had changed because of postponing due to COVID-19 travel restrictions.
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LECTURE 9 / PERVASIVE TRANSMISSION OF A CARBAPENEM
RESISTANCE PLASMID IN THE GUT MICROBIOTA
OF HOSPITALIZED PATIENTS

Infections caused by carbapenemase-producing enterobacteria (CPE) are a major concern in clinical settings
worldwide. Two fundamentally different processes shape the epidemiology of CPE in hospitals: the dissemination
of CPE clones from patient to patient (between-patient transfer), and the transfer of carbapenemase-encoding
plasmids between enterobacteria in the gut microbiota of individual patients (within-patient transfer).

The relative contribution of each process to the overall dissemination of carbapenem resistance in hospitals
remains poorly understood. Here, we used mechanistic models combining epidemiological data from more
than 9,000 patients with whole-genome sequence information from 250 enterobacteria clones to characterize
the dissemination routes of a pOXA-48-like carbapenemase-encoding plasmid in a hospital setting over a 2-yr
period. Our results revealed frequent between-patient transmission of high-risk pOXA-48-carrying clones,
mostly of Klebsiella pneumoniae and sporadically Escherichia coli. The results also identified pOXA-48
dissemination hotspots within the hospital, such as specific wards and individual rooms within wards.
Using high-resolution plasmid sequence analysis, we uncovered the pervasive within-patient transfer
of pOXA-48, suggesting that horizontal plasmid transfer occurs in the gut of virtually every colonized patient.
The complex and multifaceted epidemiological scenario exposed by this study provides insights for the
development of intervention strategies to control the in-hospital CPE spread. During this project, the FEMS
Research and Training grant provided me with the opportunity to collaborate with top international experts
in a new field, significantly improving the outcome of the project. Besides, | got to acquire new skills that are
helping me to become a young ambitious scientist in a prestigious institution.
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LECTURE 10 / EFFECTS OF SEASON AND ELEVATION ON SOIL
(MICRO-)BIOME STRUCTURE AND FUNCTION
OF TWO CONTRASTING ALPINE FOREST SITES

BACKGROUND

Alpine forests are major carbon sinks and play an important role in the global carbon cycle. Soil (micro-)biomes
drive carbon cycling and are expected to be strongly affected by climate change. While effects of seasons and
elevation on the (micro-)biomes have been explored with microbiological and targeted molecular methods,
quantitative metatranscriptomics was only recently applied. Using this technique, active (micro-)biome
members can be identified to better understand changes in ecosystem functioning. Additionally, protists and
viruses can be detected, who control the microbiome structure.

OBJECTIVES

The aim of this study was to investigate seasonal and site-specific soil (micro-)biome differences and soil
microbial activity at two contrasting Alpine forest sites.

METHODS

Twenty-four metatranscriptomes were investigated in spring and autumn at two forest sites, which differed in
elevation, vegetation (deciduous and coniferous), and soil properties. Molecular biological work was done at
the University of Innsbruck. Subsequently, sequencing and data analysis was performed at the University of
Greifswald which was supported by a FEMS research and training grant.

RESULTS

The studied forest sites distinctively differed in their (micro-)biome pattern as indicated by the number
of transcripts quantified in the soils. For instance, we could identify season and site-specific abundancies
of eukaryotic rRNA sequences such as those of Rhizaria. Measured mRNA patterns could be related to changes
in seasons and soil organic matter content. Overall, we explored active members of the soil food web of two
Alpine forest sites and found dynamic changes in (micro-)biome structure and function between sites and seasons.
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LECTURE 11 / ONLINE: ROLE OF CANDIDA PARAPSILOSIS
SECRETED ASPARTIC PROTEASES IN
VULVOVAGINAL CANDIDIASIS (VVC)

FEMS research grant awarded to me in 2019 not only helped to complete part of my PhD work but also
opened new ideas to further investigate the role of pathogenic fungi C. parapsilosis secreted aspartyl proteinases
(SAPPs) in Vulvovaginal candidiasis (VVC). VVCis a common clinical condition of vaginal inflammation with at
least one episode of VVC in up to 75% of reproductive age group women during their lifetime.

Using different strains of Lactobacillus, a bacterial member of the vaginal microbiome, we investigated the
antifungal effect against a pathogenic strain of C. parapsilosis by the compounds released by Lactobacilli.
We used different in vitro and 3D co-culture systems to investigate these effects. Findings of this study suggest
that, in the context of the vaginal microbiota, the compounds secreted by Lactobacilli have postbiotic-like
properties and may play a role in preventing Candida-caused Vulvovaginal candidiasis (VVC). In summary,
work done with the support of the FEMS grant helped us to identify and define the complex relationship of
Lactobacillus and C. parapsilosis in VVC. Findings of this study have already been submitted in a peer-reviewed
journal for publication.

After finishing this project, the experience, | got to work with anaerobic bacterial culture, 3D co-culture system,
neutrophil isolation, and ELISA, helped me to secure a postdoctoral position in an international laboratory.
The experience, | got in the host laboratory helped me to finish and design several experiments even during
my current postdoctoral period.
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LECTURE 12 /| NANOBODY-BASED INHIBITORS OF THE SOS
RESPONSE AS POTENTIAL SUPPRESSORS OF
ANTIMICROBIAL RESISTANCE

BACKGROUND

The pro-mutagenic SOS response, regulated by the genotoxic stress sensor RecA and the transcriptional
repressor LexA, is a bacterial pathway driving the evolution of antimicrobial resistance.

OBJECTIVES

The objective of this study was to develop anti-LexA nanobodies (NbSOSs) to inhibit the RecA-induced LexA
autoproteolysis, crucial for SOS response activation.

METHODS

A library of NbSOSs was obtained by llama immunization with Escherichia coli LexA and phage-display selection
of binders. A LexA autoproteolysis assay based on fluorescence polarization led to identify the strongest LexA
inhibitors, which were characterized by Surface Plasmon Resonance and X-Ray crystallography, paving the way
for their further amelioration by rational engineering.

Expression of SOS genes in bacterial cultures expressing NbSOSs and treated with DNA-damaging antibiotics
was followed by RT-PCR.

RESULTS

Three NbSOSs were selected as the best hits, showing promising inhibition and affinities for LexA (IC50 and
KD in the low micromolar).

X-Ray structures of these NbSOSs in complex with LexA revealed that they block it in an autoproteolysis-inactive
state, sampling two different binding sites.

This observation reasoned for the construction of biparatopic nanobodies, which showed improved inhibition
and binding on LexA, compared to the “parental” NbSOSs.

NbSOSs were confirmed to be potent suppressors of the antibiotic-induced SOS response by expression profiling
of SOS genes, while not showing synergism with fluoroquinolones.

Computational protein design has been performed to enhance inhibition properties of NbSOSs. Engineered
species are undergoing biochemical and microbiological characterization for determining whether they are
able to reduce antibiotic-induced hypermutation and prevent the onset of resistance.




FEMS Conference on Microbiology
in association with Serbian Society of Microbiology

30 June - 2 July 2022 « Serbia

SESSION 09

LECTURE 13 / BIG DATA MEETS NATURAL PRODUCTS DISCOVERY:
MINING THOUSANDS OF BACTERIAL GENOMES TO
IDENTIFY NOVEL SOURCES OF DRUG LEADS

BACKGROUND

Flavobacteriaceae spp. are known for their extensive carbon degradation capabilities. Yet, our view of their
secondary metabolism repertoire remains narrow, limiting our ability to exploit natural products from this
metabolically versatile and keystone microbial taxon.

OBJECTIVES

The goal of this study is to determine whether secondary metabolism signatures underpin the evolution of
Flavobacteriaceae species.

METHODS

Advanced comparative genomic analyses were performed on 2680 publicly available genomes, including 175
different genera, 1158 unique species and 692 metagenome-assembled genomes (MAGs) from marine and
terrestrial environments.

RESULTS

Automated genome mining revealed that 88.6% of the observed Flavobacteriaceae secondary metabolite
biosynthetic gene clusters (SM-BGCs) presumably lead to the biosynthesis of novel natural products.
Networking analysis of 9330 SM-BGCs uncovered a previously unknown phylogenetic signal dictating
secondary metabolism diversification and genome evolution within the Flavobacteriaceae family. Conspicuously,
three phylogenetically close genera - Aquimarina, Kordia and Tenacibaculum — presented a distinct secondary
metabolic profile, breaking new ground to their future study as renewable sources of novel drug leads.

IMPACT

These results, obtained through an international collaboration enabled by a FEMS Research Training Grant,
laid the foundations for my subsequent PhD studies, focused on structure elucidation and bioactivities of novel
compounds from Aquimarina species. Moreover, this bioinformatics apprenticeship helped me to develop
essential skills in programming and data science, and to design my own comprehensive, fully scalable genome
annotation pipelines. Because of this experience, | now envision and aspire a future career as a bioinformatician,
working in genomics and big data science.
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Chairpersons: Gordana Mijovi¢ / Montenegro, Ivana Colovic-Calovski / Serbia

LECTURE 2 / CELL-CELL SIGNALING AMONG BACTERIA IN THE MICROBIOME

Next-generation sequencing has evidenced the different bacterial groups populating plantmicrobiomes many
of which play important roles in plant health and resistance to biotic andabiotic stresses. Microbiologists
have discovered and are currently studying many of themechanisms of cell-cell interactions that take place
between bacteria in the microbiome.These are likely to play an important in shaping and maintaining plant
microbiomes. One ofthe prevalent mechanisms for intercellular interactions is cell—cell siganling/communicationto
dynamically regulate a set of metabolic and physiological activities in response to theplant host, environment,
and microbial neighbours. In this lecture, interests are focusedtowards a widespread bacterial regulatory family
in proteobacteria which is playing a majorrole in microbiome cell-cell interactions.

This research will have an impact on bothfundamental sciences and translational agriculture via the development
of bacterialprobiotics, resulting in a more sustainable agriculture of economically important crops.
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LECTURE 3 / VIRAL DISEASES IN ANIMALS

BACKGROUND

Infectious viral diseases in animals represent one of the major threats not only to agriculture but often to human
population. Their impact can be evidenced at local, regional, and even at the international level or worldwide.
There is a large number of viral animal diseases. Some of those viruses affect both humans and animals.

OBJECTIVES

Encouraged by new findings about the coronavirus, our research team examined the presence of the human
strain of coronavirus in pets of covid-19 positive owners. Testing dogs and cats living in the home community or
in the immediate surroundings of infected patients, on presence of SARS-CoV2 was conducted in summer 2020.

METHODS

In this study, total number of 130 animals was tested on presence of virus that cause Covid-19. Of that number
86 were dogs while 44 were cats. The majority of the tested animals were in direct contact with COVID-19
infected patients. Some of the animals were from asylum for abandoned animals. For Real-time rt-PCR testing
Novel Coronavirus (2019-nCoV) Nucleic Acid Diagnostic Kit was used, while for antibody detection ID Screen
Sars-Cov-2 Double Antigen Multi-Species Kit was applied.

RESULTS

The presence of antibodies was detected in three animals (dogs) or 4.5% of tested samples. With Real-time
rt-PCR, RNA sequence of SARS-CoV2 was not detected in any of 130 tested samples. For better understanding
of the Covid-19 infection in animals, further monitoring is needed.
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LECTURE 4 / EVOLUTION OF BACTERIAL GENOMES

Evolution of bacterial genomes may be looked at from several different angles.

At the level of sequences, mutation signatures reflect noise in the replication and repair systems. In E. coli
strains, lab mutations are best explained by infidelity of DNA polymerases Il and Ill, while inefficient 8-oxoG
removal by mutT and mutY strongly contributes to polymorphisms in wild strains. Analysis of sequence
conservation is instrumental for the identification of regulatory regions such as transcription factor binding sites.

At the gene content level, one may study patterns of gene gain and loss during major evolutionary changes.
We observe gene loss when a species becomes an obligate pathogen and then an endosymbiont; at the
threshold of 400 genes, the loss of ribosomal proteins begins. Bipartite genomes such as Vibrio and Burkholderia
spp. demonstrate a linear dependency between the sizes of the primary chromosome and the chromid, showing
consistency between the gene gain and loss rates in the genome parts. Finally, the analysis of gene content
allows for an unbiased definition of bacterial species, e.g. in the Prochlorococcus genus.

At the gene order level, we see the increased inversion rate following change of the lifestyle in Shigella spp.,
Yersinia pestis, and Burkholderia mallei. This is caused by bursts in IS copy numbers and weaker negative
selection due to speciation bottlenecks and decreased effective population size.

Finally, comparative analyses demonstrate high evolutionary flexibility of regulatory networks, with transcription
factors easily substituting each other in the regulation of functional subsystems, e.g. metabolic pathways.
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LECTURE 5 / COBALT-CHROMIUM-MOLYBDENUM IMPLANT
SURFACE MODIFICATIONS RELATED BIOFILM
DEVELOPMENT OF S. AUREUS AND S. EPIDERMIDIS

The number of biofilm-infection related replacement surgeries is increasing and will continue to do so.
To reduce the health burden of the patients as well as the costs in the healthcare sector, new solutions
for implant materials resistant to such infections are necessary. In this study different surface modifications
of Cobalt-chromium-molybdenum (CoCrMo) based implant materials and their influence on the development
of biofilms were studied.

Three smooth surfaces (CoCrMo, CoCrMo TiN and CoCrMo polished) and three rough surfaces (CoCrMo porous
coated, CoCrMo cpTo and CoCrMo TCP) are compared. One type strain of Staphylococcus aureus and one of
Staphylococcus epidermidis have been chosen as model organisms. Biofilms were grown on material disks for
48 h and cell number, polysaccharide content, and protein contend of the biofilms were measured.

Regulation of genes involved in early biofilm development (S. aureus icaA, icaC, fnbA, fnbB, clfB, atl; S. epidermidis
atle, aap) was detected using RT-g-PCR. The results show a correlation between the surface roughness and the
development of biofilm structures as well as the maturation state of the biofilms grown on the different surface
modifications.

This is supported by the significantly different protein and polysaccharide contents of the biofilms between
rough and smooth surface types as well as early phase biofilm genes being statistically significantly downregulated
compared to the control at 48h on rough surfaces. CoCrMo TiN and CoCrMo polished present the two smooth
surface modifications performing best when aiming at low biofilm content. Future studies should also include
earlier timepoints and clinical isolates.
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LECTURE 6 / REGULATION OF SSB GENE EXPRESSION
IN ESCHERICHIA COLI

Bacterial SSB proteins, as well as their eukaryotic RPA analogues, are essential and ubiquitous. They bind
single-strand DNA and regulate/coordinate its metabolism, hence enabling essential processes such as DNA
replication, DNA transcription and DNA repair. The prototypic SSB protein, the one of Escherichia coli,
is encoded by an ssb gene. Although the ssb gene promoter harbors SOS box, multiple studies during several
decades failed to elucidate the mechanisms of the ssb gene regulation, i.e. whether it is inducible and SOS
dependent. SOS regulon is comprised of about 40 genes, whose transcription is induced in stress conditions
in a coordinated way.

Using quantitative real-time PCR, we determined the ssb gene expression in UV- and y-irradiated E. coli and
revealed that the ssb gene expression is elevated in irradiated cells in an SOS-dependent manner. Elucidating
regulation of expression of the essential bacterial gene such as the ssb can be very useful for understanding
regulation of the abovementioned essential DNA metabolic processes, as well as for finding ways of combating
bacterial infections.
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LECTURE 7 / EFFICIENTLY SEARCHING AND TAXONOMIC
IDENTIFICATION OF THE GENOMIC PROKARYOTIC
DIVERSITY WITH THE MICROBIAL GENOMES ATLAS (MIGA 1)

BACKGROUND

The prokaryotic diversity captured by genomes has rapidly increased during the past two decades, aided
by the development of cheaper sequencing technologies and cultivation-independent genomics. Sequencing
data growth has outpaced hardware, so it is imperative to make the prokaryotic genome diversity efficiently
searchable and accessible.

AIMS

For that purpose, we built MiGA, a framework for data organization, exploration, quality control, taxonomic
identification, and full-set whole-genome comparisons including average nucleotide and amino acid identities
(ANI and AAI).

METHODS

We implemented new additions to MiGA, including faster estimators of genome identities, allowing MiGA to
scale up to hundreds of thousands of genomes (FastANI and FastAAl), significant improvements of the user
interfaces (graphical and command line), internal hooks for the automation of control and maintenance tasks,
and extended capabilities for the preprocessing of genomes.

RESULTS

MIiGA 1.0 enabled the indexing of large genomic databases (to make them searchable) including GEMS (52k
genomes), GTDB-Anchors (32k), our own collection of previously unpublished culture-independent genomes
(37k), and TypeMat with available genomes from type material (16k). The MiGA software and databases are
available through the Rails web application MiGA-Web for manual curation (http://microbial-genomes.org/)
and the Airavata application MiGA@XSEDE for high-throughput querying (https://xsede.microbial-genomes.
org). We have expanded the documentation for in-house MiGA deployments and developed ready-to-use
Docker and Singularity containers as well as an Amazon Web Services prebuilt machine, all of which allow the
quick deployment of MiGA in local or cloud infrastructures and should facilitate research across clinical and
environmental settings and education on genomics and taxonomy.
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Oral Poster presentations
Advanced Microbiology Techniques

Mariano Molina / Netherlands
In-depth insights into cervicovaginal microbial communities and hrHPV infections using
high-resolution microbiome profiling

Djordje Bajic / United States
Mechanisms of global epistasis and the predictability of evolution in microbial metabolism

Miguel Carda Diéguez / Spain
The tongue biofilm metatranscriptome identifies metabolic pathways associated
with halitosis and its prevention

Aleksandar Pavic / Serbia
Zebrafish as a model host for Serratia marcescens infection

Antimicrobial Infections

Bar Maron / Israel
Random Peptide Mixtures as Safe and Effective Antimicrobials in Mouse Models
of Bacteremia and Pneumonia

Andres Corral Lugo / Spain
Development of a combined therapy to combat infections caused by multi resistant
Acinetobacter baumannii strains

Eloi Littner / France
IntegronFinder 2.0: identification and analysis of integrons across bacteria

Gernot Zarfel / Austria
Effect of mutations of valine 57 of ribosomal protein S10 on antibiotic resistance,
translation and ribosomal biogenesis

Eli Podnar / Slovenia
Bacillus subtilis inhibition of Salmonella Typhimurium in mixed species biofilms is bacillaene depended

Anna Greppi / Switzerland
Glycerol and Limosilactobacillus reuteri supplementation inhibits AMR strains during
in vitro human fermentations

Michael Koller / Austria
Monitoring non-wild Type Antibiotic resistant Enterobacteriaceae in the River Danube:
a Six-Year-Comparison

Aylin USKUDAR GUCLU / Turkey
Comparison of The Lytic Activity of Various Phage Cocktails against Escherichia coli Isolates
Carrying Antibiotic Resistant Gene

Dhrati Patangia / [reland
IMPACT OF EARLY LIFE ANTIBIOTIC EXPOSURE AND DELIVERY MODE ON INFANT MICROBIOME

Svetlana Durica-Mitic / Germany
Single-cell resolution of target regulation by peptide nucleic acids

Cristina-Veronica Moldovan / Romania
ANTIMICROBIAL ACTIVITY OF SYNTHETIC FLAVONOIDS AGAINST MULTIDRUG RESISTANT BACTERIA

Luka Svet / Belgium
Competition between Salmonella and intestinal microbes leads to increased mutation rates and the
emergence of resistance

Elitsa Penkova / United Kingdom
Context-dependent Fitness Costs of Antibiotic Resistance in Enterobacter cloacae

Milka Malesevic / Serbia
Quorum quenching lactonases from Burkholderia cepacia clinical isolate attenuate Pseudomonas
aeruginosa quorum sensing and virul

Aslihan OZCAN YONER / Turkey
Screening of FDA-Approved Natural Drugs as Anti-Virulence Agents Against Pseudomonas aeruginosa
and Neisseria meningitidis

John Rossen / United States
Precision Metagenomics Vs. Shotgun Metagenomics for Common Gram-Negative
and Gram-Positive Uropathogens

Biotechnology and Industrial Microbiology

Anush Babayan / Armenia
Hydrogen production during glucose and formate utilization in osmotic stressed cells of Escherichia
coli at alkaline pH

Angela Matanovic / Croatia
Gene targeting efficiency in non-conventional yeasts

Meri Iskandaryan / Armenia
Hydrogen-oxidizing Hydrogenases activity of Ralstonia eutropha H16 during bacterial growth
in organic waste materials

Christopher Riccardi / Italy
The robustness of bacterial core metabolism to growth at different temperatures

Jon Pittman / United Kingdom
Isolation of fungal strains and secreted enzymes for producing biofuels from microalgal biomass

Ales Lapanje / Slovenia
LEGO Microbes: The colloid biology approach to building a microbial community for successful
remediation of the environment

Anna Poladyan / Armenia
The valorization of whey-based side-streams for microbial biomass, hydrogen and hydrogenase
enzyme production

Tomaz Rijavec / Slovenia
Microbiological transformation of paper production waste

Fulya AY SAL / Turkey
The specificity of feruloyl esterase from Geobacillus thermoglucosidasius towards model substrates
by molecular docking

Alexandre Delarouzée / France
Genetic Engineering of Clostridium acetobutylicum for second generation substrates utilization

Lluis Banyeras / Spain
Carbonic anhydrase enhances bioelectro CO2 recycling by Clostridium ljungdahlii

Emerging Infections (Fungal, Bacterial, Viral, Parasitic)

Maria Desamparados Ferrer Garcia / Spain
Slight effect in reducing the risk of SARS-CoV-2 transmission by oral antiseptics

Mikhail Belousov / Russian Federation
OmpC porins of Salmonella enterica and Escherichia coli possess amyloid-forming properties

Carla Hernandez-Cabanyero / Switzerland
Vibrio vulnificus T6SS exhibits anti-eukaryotic effect but not anti-bacterial properties and contributes
to virulence

Brankica Filipi¢ / Serbia
ASSESING VIRULENCE POTENTIAL OF ACINETOBACTER BAUMANNII ISOLATES RECOVERED FROM
COVID-19 PATIENTS

Pierre Nottelet / France
Structural characterization of a bacterial antibody-degrading system

Andjela Rodic / Serbia
Estimating parameter values, analyzing the role, and identifying predictors of the SARS-CoV-2
inherent transmissibility

Adriana Triga / Greece
Comparative genomics of Vibrio harveyi strains from marine aquaculture

Anja Vuksan / Serbia
Detection of SARS-CoV-2 virus using four different commercial kits without RNA extraction

Ozlem Alhan Giincli / Turkey
Management of Carbapenem-Resistant Enterobacteriaceae Bacteremia in The Patient with Hemato-
logical Malignancies

Jeswin Joseph / India
Generation of diverse spike variants of SARS-CoV-2 and to elucidate the role of these mutations
in viral pathogenesis

Anush Babayan / Armenia
Hydrogen production during glucose and formate utilization in osmotic stressed cells of Escherichia
coli at alkaline pH

Sanja Mehandziska / North Macedonia
Advantages of molecular methods for infectious diseases in clinical care

Kamila Zdenkova / Czech Republic
Wastewater-based monitoring of RNA SARS-CoV-2 in local neighborhoods and selected schools in Prague

Konstantin Ermolenko / Russian Federation
Effects of different probiotic strains in treatment of campylobacteriosis in children

Environmental Microbiology

Juan Carlos Cambronero-Heinrichs / Italy
Microbes in the gut of triatomine bugs can negatively affect the growth of Trypanosoma cruzi.

Pok Man Leung / Australia
Multiple energy sources and metabolic strategies sustain microbial diversity in Antarctic desert soils

Marino Korlevi¢ / Croatia
Dynamics of microbial assemblages associated with marine macrophyte surfaces

Nikolai Ravin / Russian Federation
Diversity and evolution of deep subsurface microorganisms illuminated by metagenomics

Mai-Lan Pham / Austria
Monitoring the presence of cyanobacteria in water based on the influences of nutrients
to the growth of bacteria

Federica D'Alo / Italy
Soil microbial responses to long-term warming experiments in alpine Dryas octopetala heath

Valentin Barberoux / Belgium
Spatiotemporal study along the Meuse river reveals that Bacterial diversity and community composi-
tion are driven by seasons and distance from the source

Sofija Markovic / Serbia
Inferring environmental drivers of COVID-19 severity by machine learning

Camilla Fagorzi / Italy
Unraveling the bacterial epigenome and its influence on gene transfer and transcriptional control

Leonor Pizarro / Portugal
The effect of cadmium on the N20O reduction potential of model marine bacteria

Elena Perrin / Italy
Microbial adaptation to global warming: the model system Pseudoalteromonas haloplanktis TAC125

IFRA FERHEEN / [taly
Plastics in aquatic ecosystems: a new route for trafficking multidrug-resistant bacteria?

Maria Bonatelli / Germany
How wastewater bacteria learn to feed on previously persistent xenobiotics — the case of acesulfame K

Luis Miguel Rodriguez-R / Austria
The SeqCode Registry: A web application to automate and assist the validation of taxon name
proposals for all prokaryotes

Erwan Bourdonnais / France
Occurrence of potential indicator genes of antimicrobial resistance contamination in the North Sea
and English Channel seawaters

Melanie Leopold / Austria
A quantitative study concept for investigating the spread of antibiotic resistance in the river
water environment

Iris Schachner / Austria
Faecal pollution as potential driver of antibiotic resistance genes in the Danube River

Jon Pittman / United Kingdom
Adaptation and manipulation of plant-microbial interactions to enhance acid mine drainage bioreme-
diation within natural wetlands

Louis Miguel Rodriguez Rojas /
The SeqCode: a proposed nomenclatural code for uncultivated prokaryotes with DNA sequences as type

Lasz16 Kredics / Hungary
Towards the bacterial biocontrol of weed moulds in mushroom cultivation

Alexander Kirschner / Austria
Faecal Pollution and Antibiotic Resistance in the Danube River: Visions, Concepts and Lessons
Learned from Joint Danube Surveys

Ioannis Kampouris / Denmark
Enhanced in situ oil biodegradation at deep as compared to shallow water depth in a Greenlandic fjord.

Lukas Malfertheiner / Switzerland
Reintegrating environmental information into species-level OTU delimitations

Lasse Z. Jensen / Denmark
Seasonal Variation of the Atmospheric Bacterial Community in the Greenlandic High Arctic Is
Influenced by Weather Events and Local and Distant Sources

Maja Zugan / Slovenia
Isolation of oil degrading bacterial consortia by random electrostatic aggregation of cells using
microfluidic approach

Josefien Van Landuyt / Belgium
Does the Alcanivorax genus play an active role in marine plastic degradation?

Sarah Haenelt / Germany
Monitoring the fate of sulfonamide resistance genes and the mobile genetic element intll in a waste
water impacted river stream

Yekaterina Astafyeva / Germany
Microalgae and bacteria interaction — novel insights and applications

Iris Schachner / Austria
Faecal pollution as potential driver of antibiotic resistance genes in the Danube River

Rhiannon Mondav / Sweden
Taxonomy and metabolism of the global freshwater microbiome

Maria Béto / Portugal
Marine Microorganisms for Bioremediation of Oil Spills: Culture-dependent
and Independent Approaches

Mina Bizic / Germany
Phytoplankton photosynthesis: an unexplored source of biogenic methane emission from
oxic environments

Maria Tomasino / Italy
Arctic deep-sea microbial communities as potential resources for Hydrocarbon biodegradation

FEMS-Supported Projects

Vince Chukwu / United Kingdom
Modelling the deactivation of Escherichia coli in Nigerian soils amended with differently
treated manures

Stoimir Kolarevic / Serbia
Comparative in vitro evaluation of genotoxic potential of the Danube River water extracts in prokary-
otic and eukaryotic assays

Tim Van Den Bossche / Belgium
Founding the Metaproteomics Initiative, driven by the first multi-lab benchmark effort in the field

Fiorella Masotti / Argentina
Performance of Pseudomonas putida KT2440 as microbial chassis for phosphonate
compounds's degradation

Ildiko Imrefi / Hungary
Fluorescent Periconia macrospinosa strains to study hosts preferences and understand ecological
functions of root endophyte

Food Microbiology

Hilal Samut / Turkey
Assessment of the effect of temperature on the attachment of Escherichia coli O104:H4 to the cress plant

Vita Rozman / Slovenia
Contribution of lactic acid bacteria and bifidobacteria to antimicrobial resistance in the agro-food chain

Bernard Gitura / Hungary
Natural phenolics as anti-yeast substances: effects on growth and biofilm formation of food spoilage yeasts

Arturo Blazquez Soro / [reland
Application of a free modelling tool to evaluate the effectiveness of an UV-LED device to inactivate
Campylobacter jejuni

Maret Andreson / Estonia
Isolation and identification of novel non-dairy starter cultures candidates from backslopped plant matrix

Silvestar Meznari¢ / Croatia
Fir (Abies alba Mill.) honeydew honey and Lactiplantibacillus plantarum—a successful combination
against Salmonella enterica ser

Emilia Droztowska / Poland
The development of non-dairy beverage based on black cumin (Nigella sativa) press cake fermented
with yogurt culture

Dragoslava Radin / Serbia
EFFICIENCY OF COMMERCIAL DISINFECTANTS AGAINST MIXED BACTERIAL AND VIRAL CONTAMI-
NANTS ON FOOD-CONTACT SURFACES

Ainhoa Arrieta-Gisasola / Spain
Biofilm formation of Salmonella enterica serovar 4,[5],12:i:- and Pan-Genome-Wide Association Study

Miscellaneous

Gabor Bende / Hungary
Potential of Candida albicans to develop resistance to Neosartorya fischeri antifungal protein 2 and its
peptide-derivative

Léa THORAVAL / France
Evaluation of the ability of C. acnes strains to trigger acute inflammation in bone and joint infection contex

Ersin Gul / Switzerland
Involvement of intestinal inflammation and the microbiota in the preservation of Salmonella virulence

Hugo Bisio / France
Evolution from icosahedral to amphora shaped giant virions revealed by CRISPR/Cas9

Mauricio Farfan / Chile
Correlation between gut microbiota composition and short-chain fatty acid (SCFA) levels
in Diarrheogenic E. coli infections

Martina Tambassi / Italy
Swine-adapted Salmonella serovars undergo extensive mutations in Salmonella Pathogenicity Island 1
in their adaptation to swine

Elisa Venturini / Switzerland
An integrative, genomic- and transcriptomic-driven census of Salmonella small proteins to find new
regulators of virulence

Aleksandra Djuki¢-Vukovi¢ / Serbia
Understanding and exploiting the impacts of low pH on micro-organisms: a COST Action

Benoit Pugin / Switzerland
Unveiling the function and regulation of tryptamine, a gut microbiota-derived neuroactive molecule

David A. Cisneros / Sweden
The minor Hep proteins from the T6SS of Bacteroides fragilis form hierarchical interactions

Maria Tutukina / Russian Federation
Antisense transcription: what does it do for bacteria?

Arely Marcos-Vilchis / Mexico
On the role of the sorting platform in hierarchical type III secretion

Falk Ponath / Germany
New genetic tools enable dissection of a global stress response in the early-branching species
Fusobacterium nucleatum

Andrea Colautti / Italy
Virulence in Bacillus spp. isolated from an ancient Roman amphora

Plant Microbiology

Shilpi Sharma / India
Engineering the microbiome by soil transplantation: Transforming conducive soil to disease suppressive one

Sang-Ah Lee / Germany
Growth-acceleration of Haematococcus lacustris by indigenous key-role bacteria identified
from the algal phycosphere

Max Kolton / Israel
Peatmoss microbiome: the power of the obligatory methanotrophic nitrogen-fixing minority.
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ADVANCED MICROBIOLOGY TECHNIQUES “

254 /IN-DEPTH INSIGHTS INTO CERVICOVAGINAL MICROBIAL
COMMUNITIES AND HRHPV INFECTIONS USING
HIGH-RESOLUTION MICROBIOME PROFILING

Keywords: Vaginal microbiome, Human papillomavirus, Community state types, CiRNAseq

Mariano Molina / Radboud University Medical Center, Netherlands

Mariano Molina / Radboud University Medical Center, Nijmegen, Netherlands
Karolina Andralojc / Radboud University Medical Center, Nijmegen, Netherlands
Martijn Huynen / Radboud University Medical Center, Nijmegen, Netherlands
William Leenders / Radboud University Medical Center, Nijmegen, Netherlands

Willem Melchers / Radboud University Medical Center, Nijmegen, Netherlands

BACKGROUND

The cervicovaginal microbiome (CVM) correlates with women'’s cervical health, and variations in its structure
are associated with high-risk human papillomavirus (hrHPV)-induced high-grade cervical lesions. The CVM
exhibits five community state types (CSTs) based on microbial dominance and composition; however,
elucidating the impact of CSTs in health and disease is challenging because current sequencing technologies
have limited confident discrimination between bacterial species that shape microbial communities.

OBIJECTIVES

This study aimed to apply high-resolution microbiome profiling to obtain in-depth and unambiguous insights
into the composition of the CVM.

METHODS

Circular probe-based RNA sequencing (ciRNAseq) was used to profile the CVM of a cohort of healthy women

from the Dutch population-based screening program (n = 341) and a second cohort of hrHPV positive women
with known clinical outcomes (n = 300). CSTs were established and correlated to clinical outcomes.
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RESULTS

We defined subgroups of CSTs |, lll, and IV, which display dominance by L. crispatus, L. iners, and high diversity,
respectively, in the CVM. We discovered that these microbial states strongly depend on the bacterial species
L. acidophilus, which is highly abundant within CSTs I-B and III-B, L. iners, which has high abundance within
CSTs I-B and IlI-A, and M. genomosp type 1, which is dominant in CST IV-B. Notably, CST I-A associated with
uninfected conditions, while CST IV-A with hrHPV infections and cervical disease. In conclusion, we corrob-
orated and further characterized new subdivisions of cervicovaginal CSTs, which may further advance our
understanding of women'’s cervical health and hrHPV-related progression to disease.
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375 / MECHANISMS OF GLOBAL EPISTASIS AND THE PREDICTABILITY “
OF EVOLUTION IN MICROBIAL METABOLISM

Keywords: Genome-scale metabolic modeling, Global epistasis, Metabolism, Evolution

Djordje Bajic / Microbial Sciences Institute, Yale University, United States
Alvaro Sanchez / Microbial Sciences Institute, Yale University, West Haven, United States
Abby Skwara / Microbial Sciences Institute, Yale University, West Haven, United States

Juan Diaz-Colunga / Microbial Sciences Institute, Yale University, West Haven, United States

BACKGROUND

The topology of fitness landscapes is a fundamental determinant of evolutionary trajectories and outcomes.
A key property observed across many empirical fitness landscapes is global epistasis, whose hallmark is the
systematic scaling of mutation fitness effects with background fitness. Currently, the strength and distribution
of global epistasis among loci and its mechanistic origins remain poorly understood. We do not know,
for instance, which genes should be expected to exhibit strong or weak global epistasis, and why. The
main reason is the combinatorial difficulty in examining meaningfully large regions of genotype space in an
exhaustive manner.

OBIJECTIVES
In this work, we aimed to characterize patterns and mechanisms of global epistasis in microbial metabolism.
METHODS

To do this, we used constraint-based genome-scale metabolic models, a technique that offers a biologically
realistic way to explore a large-scale, empirically calibrated fitness landscape. Our landscape included
the fitness of hundreds of thousands of genotypes, defined by the presence or absence of specific reactions,
in several nutrient environments.

RESULTS

Using this model, we were able to reproduce known patterns of global epistasis and illustrate their
mechanistic basis. We show that metabolic reactions that are key for growth in a given environment typically
exhibit global epistasis patterns. These reactions are able to bring many different genotypes close to the
optimum (the fitness peak). This implies that their evolution should be predictable, which we show using
evolutionary simulations. Our results have implications for our understanding of global epistasis and, more

generally, the predictability of evolution.
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410 / THE TONGUE BIOFILM METATRANSCRIPTOME “
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BACKGROUND

The oral malodour or halitosis is a common condition in modern society which is caused by the production
of volatile sulfur compounds (VSCs) by tongue-associated microbiota. Fusobacterium, Prevotella, Leptotrichia
are known VSCs producers that have been previously shown in higher concentration in tongue of individuals
diagnosed with halitosis. Studies in vitro have proven that these microbes degrade amino acids to produce VSCs.
However, there are no reports of which genes are these bacteria expressing in vivo in the tongue of halitosis patients.

OBJECTIVES

The aim of this metatranscriptomic study was to understand which bacteria and metabolic pathways
were actively responsible for VSCs formation. In addition, potential bacteria and pathways were evaluated as
halitosis-free biomarkers.

METHODS

The concentration of VSCs in the breath of 40 individuals was measured and the total RNA in the tongue-
associated biofilm was sequenced using NextSeq Illumina technology.
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RESULTS

The activity of Streptococcus (including S. parasanguinis), Veillonella (including V. dispar) and Rothia (including
R. mucilaginosa) was associated with halitosis-free individuals while Prevotella (including P. shahi), Fusobacterium
(including F. nucleatum) and Leptotrichia were associated with halitosis. Additionally, gene expression profiles
showed a significant over-expression of genes involved in L-cysteine and L-homocysteine synthesis, as well as
nitrate reduction genes, in halitosis-free individuals; and an over-expression of genes responsible for cysteine
degradation into hydrogen sulfide in halitosis patients. This is the first confirmation that specific microbes are
actively degrading amino acids and producing VSCs whereas nitrate reduction is significantly reduced in the
tongue of individuals with halitosis.
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BACKGROUND

Once considered as an innocuous saprophyte, Serratia marcescens is now recognized as an important multi-
resistant opportunistic pathogen that poses a risk of healthcare-associated infections. S. marcescens causes
nosocomial infections in intensive care and pediatric units, including pneumonia, meningitis, and endocarditis
as well as infections of the urinary tract, wounds and soft tissues.

OBJECTIVES

To establish zebrafish (Danio rerio) embryo model of infection with S. marcescens in order to enable assessment
of novel drugs efficacy, other Serratia strains virulence, and mechanisms of host-bacteria interactions.

METHODS

Wild type zebrafish embryos at the stage of 26 hours post-fertilization were exposed to different doses of cells
of S. marcescens reference or clinical strains. In order to establish systemic and localized infections, bacteria
were administered through various routes (circulation, hindbrain, yolk). Survival, inner organ colonization and
neutrophil chemotaxis in infected embryos together with bacterial burden and dissemination were assessed
over the period of four days. To validate the newly established model of infection, S. marcescens-infected
embryos were treated with four antibiotics (linezolid, meropenem, penicillin, gentamicin) and assessed for
survival and infection eradication.

RESULTS

Both S. marcescens strains were capable of causing systemic and localized infection in zebrafish embryos.
The infective doses leading to the mortality of 50% of embryos have been determined. Bacterial cells injected
into circulation caused a much higher mortality rate than ones injected locally into the hindbrain. Meropenem
and gentamicin successfully rescued zebrafish embryos of lethal bacterial infection, while linezolid and penicillin
were ineffective.




2022 FEMS Conference on Microbiology

Belg"r ade in association with Serbian Society of Microbiology
' 30 June - 2 July 2022 « Serbia

ANTIMICROBIAL INFECTIONS “

247 / RANDOM PEPTIDE MIXTURES AS SAFE AND
EFFECTIVE ANTIMICROBIALS IN MOUSE MODELS
OF BACTEREMIA AND PNEUMONIA

Keywords: Antimicrobial peptide, infectious disease, nan, nan

Antibiotic resistance is a daunting challenge in modern medicine, and novel approaches that minimize the
emergence of resistant pathogens are urgently needed. Antimicrobial peptides are newer therapeutics that
attempt to do this; however, they fall short because of low-moderate antimicrobial activity, low protease stability,
susceptibility to resistance development and high cost of production. The recently developed random peptide
mixtures (RPMs) are promising alternatives. RPMs are synthesized by incorporating a defined proportion
of two amino acids at each coupling step rather than just one, making them highly variable but still defined in
their overall composition, chain length and stereochemistry. Because of RPMs’ extreme diversity, it is unlikely that
bacteria would be capable of rapidly evolving resistance. However, their efficacy against pathogens in animal
models of human infectious diseases remained uncharacterized. Recently, we have demonstrated that RPMs
have strong safety and pharmacokinetic profiles. RPMs rapidly killed both Pseudomonas aeruginosa and
Staphylococcus aureus efficiently, and disrupted preformed biofilms by both pathogens. Importantly, RPMs
were efficacious against both pathogens in mouse models of bacteremia and acute pneumonia. Our results
demonstrate RPMs are potent broad-spectrum therapeutics against antibiotic-resistant pathogens.
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Acinetobacter baumannii is a gram-negative bacterium that causes serious nosocomial infections. Due to their
broad-spectrum resistance to antibiotics, it has been categorized by the WHO within the pathogens for which
it is essential to research and develop new therapies (1). To address the problem, combination therapy has
shown good results, even when one of the antibiotics has lost its effectiveness. A. baumannii has the ability to
survive without LOS, these cells are characterized to be more permeable to small molecules, and have greater
sensitivity to compounds to which they were resistant before losing LOS, including: detergents (deoxycholate),
antibiotics (rifampicin, vancomycin, and azithromycin), and iron chelators (BIP, DFP)(2-4). Considering this
sensitivity, in the present work we use A. baumannii cells with and without LOS as a study model. Bacterial
growth was screened in the presence of a 1520 compounds for medical use (Prestwick Chemical Library®).
We select several compounds with antimicrobial effect in A. baumannii without LOS, among which are antibi-
otics, antifungals, antianginal and antihyperparathyroid. Newly determined antimicrobial compounds were
evaluated in vitro in monotherapy and combined therapy against A. baumannii, using LOS inhibitors, LpxC4
and Chir-90 (4). To determine the optimal concentration of the two compounds in the combined therapy, the
checkerboard methodology, were performed. While to see the effect on growth, lethality and death curves in
monotherapy and combined therapy, were developed. The results obtained may be used to support and carry
out preclinical trials in the future, as well as to combat multi-resistant A. baumannii infections.
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Integrons are flexible gene-exchanging platforms comprising an integrase followed by a series of gene arrays
called cassettes. Through recombination, the integrase mediates cassette excision and integration, enabling
a dynamic shuffling. Integrons were first identified as embedded in mobile genetic elements, playing a key role
in the dissemination of antibiotic resistance genes. The later discovery of sedentary chromosomal integrons,
containing up to several hundred cassettes, often with unknown function, shed light on the complex evolutionary
processes involving integrons.

IntegronFinder is a widely used software that can quickly identify mobile as well as sedentary chromosomal
integrons in bacterial genomes. Here, we present the second version of IntegronFinder, developed specifically
to handle draft genomes and metagenomes and showing improved efficiency and usability. We describe the
consequent changes and illustrate the potential of the new version by studying the distribution of integrons
across bacterial genomes and in several thousand genomes of Klebsiella pneumoniae, an important nosocomial
pathogen. Our results further reveal the evolutionary mechanisms at work in mobile and sedentary integrons.
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Bacterial ribosomal protein S10 and the eukaryotic homologue Rps20 in have a conserved internal loop that
contacts helix 31 of the small ribosomal subunit rRNA (16S rRNA in bacteria). Mutations in this loop lead to
a reduced sensitivity to tetracyclins. On the other hand, the eukaryotic Rps20 internal loop plays an important
role in ribosome biogenesis. Up to now it remains elusive whether the S10 internal loop of bacteria plays
a similar role in bacterial ribosome biogenesis. To address this question, Escherichia coli $10 was mutated
at the tip of the loop (position V57) to investigate possible effects on translation, ribosome biogenesis
and antibiotic resistance and to show possible links between these effects.

Nine (deletion of valine 57, exchange for alanine, glycine, lysine, arginine, leucine, isoleucine, aspartic acid and
asparagine) different exchanges were made at position 57. The mutations were tested for their susceptibility
to various antibiotics using microdilution and Etests. Growth was evaluated at 25°C, 37°C and 42°C. Translation
and ribosome biogenesis defects were investigated by polysome profiles and northern blotting.

The results showed that most exchanges affected the sensitivity to tetracyclins. Also, all tested mutants
showed a ribosome biogenesis defect as well as slight translation defects.

Our results strongly suggest that besides its influence on tetracycline sensitivity, the bacterial S10 loop also
plays an important role in bacterial ribosome biogenesis and translation.
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Biofilms represent a prevalent lifestyle of bacteria, which provide protection against a variety of stresses,
including antibiotics. Salmonella enterica is one of the most common foodborne pathogens with biofilm formation
as an important virulence factor. Probiotic bacteria, such as B. subtilis, present a promising strategy to limit
Salmonella infections and thus reduce the potential spread of antimicrobial resistance.

To address interactions between probiotic B. subtilis PS-216 and pathogenic S. Typhimurium SL1344 in static
biofilms we estimated fitness change of S. Typhimurium and B. subtilis WT strain or its mutants impaired in
antimicrobial synthesis or biofilm formation by determining the colony forming units. We also studied spatial
distribution of the two species in a biofilm by confocal microscopy and indirectly monitored the production of
antibiotics produced by B. subtilis.

The results showed that B. subtilis PS-216 inhibited the growth and adhesion of S. Typhimurium and reduced
the pathogen’s biofilm thickness. The antagonistic potential of B. subtilis was dependent on the synthesis of
the polyketide antibiotic bacillaene. The activity of PpksC promoter, which controls bacillaene production,
was strongly induced in the pairwise interactions, and low in nutrient poor condition. However, AepsA-O
mutant, that does not produce polysaccharide component of biofilm matrix, has lost responsiveness of PpksC
to low nutrients and the pathogen, implying the regulatory role of this polysaccharide in bacillaene synthesis.
Overall, this work reveals the mechanism of B. subtilis and S. Typhimurium interactions in biofilms and draws
attention to the potential use of B. subtilis PS-216 as a probiotic.
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SUPPLEMENTATION INHIBITS AMR STRAINS DURING
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Via consumption of contaminated food, antimicrobial resistance (AMR) genes can be transferred to bacteria
inhabiting the dense gut microbial ecosystem. To decrease AMR occurrence in the human gut, a novel microbial
approach based on in situ reuterin production, a broad spectrum antimicrobial produced from glycerol
by Limosilactobacillus reuteri, was tested.

Anaerobic batch fermentations were conducted for 24 h at 37°C in McFarlane medium. Fermentations were
inoculated with 1% artificial microbiota from a continuous PolyFermS model, and with or w/o: 107 CFU mL-1
VRE Enterococcus faecium CCUG59168 (vanA) and ESBL Escherichia coli HV292.1 (blaCTX-M-1) AMR strains,
L. reuteri SD2212 (reuterin producer) or PTA8-11 (non-reuterin producer), 100 mM glycerol. Strains were
enumerated on KFS (+ 6 pg pL-1 vancomycin) and MacConkey (+ 10 ug pL-1 cefotaxime) plates and gPCR. 16S
rRNA sequencing and HPLC used to asses microbial composition and activity.

A significant growth inhibition (- 3 Log) of HV292.1 and CCUG59168 was observed after 24 h in presence
of SD2112 and glycerol, compared to w/o glycerol, and associated with in situ reuterin production (7.4 + 0.6
mM 3HPA and 1.0 + 0.0 uM acrolein). In the same condition, a decrease of relative abundance of Bifidobacte-
riaceae (- 4 %), Coriobacteriaceae (- 2 %), Enterobacteriaceae (- 2 %), and Veillonellaceae (- 3 %), and a significant
reduction of acetate (- 16.8 mM), butyrate (- 8 mM), propionate (- 20 mM) and formate (-3 mM) were measured.
Reuterin appeared a promising antimicrobial to inhibit AMR E. faecium and E.coli strains in the gut.
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Human induced antibiotic resistant bacteria (ARB) are not only found in clinical surroundings: large rivers are of
great concern as regards their spreading. This ongoing study’s aim is to analyse the major propagation pathways and
sources of ARB in the Danube, and to compare the results with data obtained in 2013. Escherichia coli and Klebsiella
spp. isolated during the 4th Joint Danube Survey were tested for their antibiotic susceptibility. 23.2% of 1635 E. coli
were resistant and 11.7% were multiresistant. There was a significant increase in resistances to augmentin, moxiflox-
acin and piperacillin/tazobactam and a significant decrease regarding tetracycline. 23 expressed an extended-spec-
trum-beta-lactamase phenotype. 15.87 % of 630 Klebsiella spp. were resistant and 0.95% were multiresistant. Resis-
tances to moxifloxacin and augmentin were the most common resistances detected.

Two isolates showed an ESBL-phenotype, and two isolates were resistant to the last line antibiotic tigecycline. In
comparison the data of 2013 and 2019 show a similar proportion for multiresistant E. coli, but regarding resistances
to some single antibiotics significant changes were determined. In contrast, the Klebsiella isolates showed a very sim-
ilar distribution of resistances. Despite, 30% of non-wild type resistant E. coli in the environment is a very high num-
ber when compared to clinical settings with approximately 50%. However, the relevance of these findings concerning
human health and the environment is yet unclear as there is only a very limited number of studies for comparison
and studies on the significance of pathways from the river back to humans are largely missing.
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BACKGROUND

Bacteriophages, bacterial viruses infecting and replicating in bacteria, have been proposed as an alternative
therapy for the treatment of infections caused by antibiotic-resistant bacteria.

OBJECTIVES

Differences in lytic activity of commercially available bacteriophage cocktails against ESBL-positive, ESBL-negative
and carbapenem-resistant Escherichia coli (CRE) were evaluated.

METHODS

A total of 88 clinical E.coli isolates were included in the study. ESBL and carbapenemase encoding genes
CTX-M, SHV, TEM, OXA-48, KPC, and NDM were detected by PCR. The activity of bacteriophage cocktails
(ENKO, SES, INTESTI, PYOphage George Eliava Institute) against E.coli were detected by spot test. Lysis zones
were evaluated from confluent to opaque lysis, in which lysis zones contain many bacteria. Bacteriophages
with confluent and opaque lysis zone were purified separately with different strains of E.coli, and optimum
multiplicity of infection (MOI) was calculated for each. Phage stability in various pH (2-8) and temperature
(10-80°C) were evaluated.
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RESULTS

The susceptibility of CRE carrying OXA-48 gene to ENKO, SES, INTESTI, and PYO cocktails were 21%, 26.3%,
10.5%, and 5.3%; while the susceptibility of ESBL-positive (CTX-M) E.coli were 33.3%, 36.4%, 24.2% and 12.1%,
respectively. The susceptibility of CRE for all tested cocktails was lower than those calculated for ESBL-negative
and ESBL-positive strains. One-step growth curve revealed that the latent period was 25 min, and the burst
size was 286 PFU/cell. MOI for the phage with confluent lysis zone was calculated as 10, while with opaque
lysis zone was 0.01. The tested phage was thermally stable and tolerant to a wide pH range.
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BACKGROUND

Infant gut microbiota is strongly influenced by delivery mode and uptake of antibiotics. Infant gut is a reservoir
of antibiotic resistance genes (ARGs).

OBJECTIVE

The longitudinal impact of antibiotic uptake in early life together with mode of delivery on infant gut
microbiota is not extensively studied. Given the high abundance of ARGs, longitudinal studies are needed to
understand the impact of these factors and long term presence of ARGs on functionality of the microbiota.

METHODS

Based on shotgun metagenomics, we compared gut microbiota and resistome in early life of infants divided
into 3 groups based on mode of delivery and antibiotic exposure: vaginal delivery/no antibiotic (VG-noab);
C-Section/no antibiotic (CS-noab); C-Section/antibiotic (CS-ab). Using read and assembly based approaches,
we analysed 208 samples from 45 infants collected over week 1, 4, 8, 24, year 2.

RESULTS

Gentamicin and benzylpenicillin were the most commonly administered antibiotics at week 1. New-born gut
microbial composition differed in all 3 groups with higher diversity and stable composition seen at year 2.
CS-ab group had low microbial diversity during first week of life. Alpha diversity is similar across the 3 groups
in all time points after week 1, while beta diversity is significantly different during the first 3 timepoints.
Overall relative abundance of Actinobacteria and Bacteroidetes was significantly higher in VD-noab while
Proteobacteria was higher in CS-ab. ARGs associated with beta lactams and aminoglycosides were found to be
highest in the genus Klebsiella and Escherichia in all 3 groups during first 2 weeks of age.
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Targeted manipulation of complex microbial communities may be accomplished by species-specific antisense
oligomers such as peptide nucleic acid (PNA) directed against mRNAs of essential genes, and coupling them
to cell penetrating peptides (CPPs) to allow their cellular uptake. Despite the growing number of CPP-PNA
conjugates that efficiently silence their target genes, fundamental insights into their mechanism of action are
lacking. For example, it is unknown whether one PNA can regulate multiple mRNAs in the cell. Should this be
the case, designing PNAs with dual binding sites may boost their efficiency. To probe the potential of PNAs for
multiple targeting, we have utilized fluorescent reporters that provide single-cell resolution of target regulation.
We first show that PNAs are able to repress chromosomally- and plasmid-encoded fluorescent reporters
in a sequence-specific manner. Next, we established a dual-reporter system consisting of chromosomal superfolder
GFP and plasmid-derived mCherry fused to the same target sequence in E. coli.

Flow cytometry analysis combined with confocal microscopy demonstrated that a PNA complementary to the
target sequence effectively represses both reporters in individual cells. To follow up, we designed PNAs with
a target sequence shared between mRNAs of two essential genes and found that they can efficiently induce
cell death in treated bacteria. Subsequent whole transcriptome analysis confirmed that the levels of both
targeted transcripts are significantly decreased upon PNA treatment. Taken together, these results reveal that
a single PNA can regulate multiple cellular targets simultaneously — a feature that can be exploited to increase
the PNA treatment efficiency.
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According to the World Health Organization, antibiotic resistance represents one of the biggest threats to
global health. Because the number of new efficient antibiotics development decreased in the last years, several
alternative solutions are being explored to fight antibiotic resistance. For this purpose, a potential solution
would be the use of flavonoids, well known for their antimicrobial properties.

In this context, we investigated the antimicrobial activity of a new tricyclic flavonoid with bromine and chlorine
as halogen substituents (Br-Cl), against several multidrug resistant (MDR) bacterial strains. The antibacterial
activity was assessed using minimum inhibitory and minimum bactericidal concentrations (MIC/MBC).
The influence of Br-Cl flavonoid on cell viability was also assessed. The mechanism of action was investigated
using anti-biofilm formation ability and cell membrane permeability tests as well. Our results revealed a high
antibacterial activity of Br-Cl flavonoid against Staphylococcus aureus and Escherichia coli clinical isolates
(MICs values of 0.48 pg mL-1, 1.95 pg mL-1 and 3.9 ug mL-1 respectively). In the presence of flavonoid at MBC
concentrations, Acinetobacter baumannii and S. aureus cells lost viability within only 0.5 and 2 hours respectively.
The mechanism of action is related to impairment of cell membrane integrity.

Our results suggests that Br-Cl flavonoid has a very good antibacterial activity against different MDR strains
representing a reliable alternative for fighting antibiotic resistance phenomenon.
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Social interactions are predicted to influence the emergence and spread of resistant strains in microbial communities,
with the role of competitive interactions presumed as highly prominent. Nevertheless, the knowledge about the
impact of such interactions on the evolution of antimicrobial resistance (AMR) is limited, particularly regarding
biofilms (habitats microbes commonly inhabit and where competition prevails).

Overall, our study aims to understand how competitive interactions affect the emergence of resistance in
biofilms and deliver novel approaches that interfere with these interactions in microbial communities in
order to halt the development of AMR.

We chose to employ the principal food-borne pathogen Salmonella Typhimurium as a model organism since
it forms biofilms both in the environment and in the host and encounters and competes with various intestinal
species. Moreover, the need for novel antimicrobial strategies is high as multiple drug resistance is a major
concern for this pathogen.

After selecting the relevant microbial species exhibiting different levels of competition with Salmonella,
we proceeded with studying the impact of these interactions on the development of AMR via competition
experiments, microscopy, omics approaches to measure the activity of stress-response systems, fluctuation
tests, experimental evolution and mathematical modelling.

Preliminary results indicate that competition profoundly influenced microbial physiology which in turn led
to significantly increased mutation rates in Salmonella. This enhanced the probability for resistance development
and resulted in a heightened number of new mutants resistant to treatment compared to communities where

competition was weaker.

The all-encompassing AMR crisis therefore undeniably warrants further research into competitive interactions.
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The emergence and spread of antibiotic resistance mechanisms is a growing crisis globally [1]. The fitness cost
of antibiotic resistance is considered an important parameter in evaluating the clinical relevance and capacity
for persistence of resistant bacterial infections [2]. Costs are most commonly reported as growth rates or relative
fitness in direct competition, quantified in vitro [3]. These measurements, however, ignore environmental
factors that could further affect bacterial fitness within a live infection, such as population size, colonisation
rate and shedding, or host defences [3, 4]. To bridge this gap, this study created a library of characterised Enterobacter
cloacae mutants, resistant to either cefotaxime, nalidixic acid or rifampicin. Relative fitness in competition,
was assessed both in vitro and in vivo, using a Lepidopteran insect model. Genotypes with varying compet-
itiveness within and between the two environments were selected for further work, aiming to assess each
genotype’s potential for horizontal transmission in vivo. This is currently being quantified by determining the
size of colonising populations within the gut of infected hosts, bacterial shedding rate, as well as direct transmission
from infected to susceptible hosts. Results so far indicate competitive fitness can be environment-dependent,
and increased in vivo but may be a poor predictor of bacterial transmission. This work highlights that fitness
costs in competition may not be a reliable basis for antimicrobial resistance management.

ACKNOWLEDGEMENTS/REFERENCES

1. Aslam, B., Wang, W., Arshad, M.I., Khurshid, M., Muzammil, S., Rasool, M.H., Nisar, M.A., Alvi, R.F., Aslam,
M.A., Qamar, M.U. and Salamat, M.K.F., 2018. Antibiotic resistance: a rundown of a global crisis. Infection and
drug resistance, 11, p.1645.

2. Raymond, B., 2019. Five rules for resistance management in the antibiotic apocalypse, a road map for integrated
microbial management. Evolutionary applications, 12(6), pp.1079-1091.

3. Manktelow, C.J., Penkova, E., Scott, L., Matthews, A.C. and Raymond, B., 2020. Strong environment-genotype
interactions determine the fitness costs of antibiotic resistance in vitro and in an insect model of infection.
Antimicrobial agents and chemotherapy, 64(10), pp.e01033-20.

4. Hall, A.R., Angst, D.C., Schiessl, K.T. and Ackermann, M., 2015. Costs of antibiotic resistance—separating trait
effects and selective effects. Evolutionary Applications, 8(3), pp.261-272.




FEMS Conference on Microbiology
in association with Serbian Society of Microbiology

30 June - 2 July 2022 « Serbia

1173 / QUORUM QUENCHING LACTONASES FROM BURKHOLDERIA m
CEPACIA CLINICAL ISOLATE ATTENUATE PSEUDOMONAS
AERUGINOSA QUORUM SENSING AND VIRUL

Keywords: quorum quenching, AHL lactonase, Burkholderia cepacia, Pseudomonas aeruginosa

Milka Malesevic / Institute Of Molecular Genetics And Genetic Engineering, University Of Belgrade, Serbia
Nemanja Stanisavljevic / Institute Of Molecular Genetics And Genetic Engineering, University Of Belgrade,
Belgrade, Serbia

Katarina Novovic / Institute Of Molecular Genetics And Genetic Engineering, University Of Belgrade,
Belgrade, Serbia

Natalija Polovic / Faculty of Chemistry, University of Belgrade, Belgrade, Serbia

Zorica Vasiljevic / Institute for Mother and Child Health Care of Serbia "Dr Vukan Cupi¢’, Belgrade, Serbia
Milan Kojic / Institute Of Molecular Genetics And Genetic Engineering, University Of Belgrade, Belgrade, Serbia
Branko Jovcic / Faculty of Biology, University of Belgrade, Belgrade, Serbia

BACKGROUND

Pseudomonas aeruginosa, one of the most significant opportunistic pathogens, uses quorum sensing (QS)
system to regulate virulence factors expression, biofilm development and interaction with hosts. Silencing of
QS represents one of the most promising strategies for antivirulence therapy.

OBJECTIVES

Main aim of our study was the identification and functional characterization of quorum quenching (QQ) enzymes
from Burkholderia sp. BCC4135 clinical isolate which shares the same ecological niche with P. aeruginosa
during infections.

METHODS

Burkholderia sp. BCC4135 was selected using AHL biosensor strain Chromobacterium violaceum 026. Whole
genome sequencing of BCC4135 was performed using Illumina HiSeq platform. Cloning of candidate QQ gene,
expression, and purification was performed using pQE30 expression system. Potential of BCC4135 lactonases
for degradation of N-acyl-homoserine lactones (AHLs) was investigated by HPLC analysis. Functional characterization
of QQ enzymes on P. aeruginosa MMABS83 clinical isolate was done monitoring their effect on biofilm formation
and virulence factors production.
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RESULTS

Burkholderia sp. BCC4135 displayed strong QQ activity. Whole genome sequencing unveiled this isolate as
B. cepacia with unique sequence type ST1485 and genes belonging to resistome and virulome. QQ lactonases
YtnP and Y2-aiiA were active against a broad substrate spectrum of AHLs. Both enzymes were able to attenuate
virulence potential of P. aeruginosa MMAS83 declining its biofilm formation and virulence factors production.
BCC4135 lactonases interfered with the las, rhl, and pgs QS circuit of MMAS83 transcription and the effect
of combined enzymes was even more prominent.
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BACKGROUND

Antimicrobial resistance is a major health concern that poses a serious threat to the prevention and treatment
of an ever-growing range of infections caused by bacteria, pathogens, viruses, and fungi that are no longer
susceptible to available drugs. Anti-virulence therapy emerges as an alternative to conventional drug treatment.
In this respect, type 4 pili may be regarded as attractive targets since they are known to play a key role in the
virulence of a variety of bacterial diseases. Type 4 pili are polymerized or depolymerized by ATPases to facilitate
fiber extension and retraction, respectively.

OBJECTIVES

Our aim was to find common inhibitors for the elongation ATPases of the type 4 pili of Pseudomonas aeruginosa
and Neisseria meningitidis. These microorganisms are listed by WHO as pathogens for which new therapeutics
are urgently needed.
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METHODS

Homology models of the two proteins from P. aeruginosa and N. meningitidis were constructed and their
binding pockets were selected as inhibitor targets. FDA-approved natural compounds were then screened for
their binding to these ATPase. The dynamics of the binding of the identified inhibitor candidates were investigated
using molecular dynamics simulations.

RESULTS
13 common inhibitors were selected from the list of ligands with binding affinities less than -8.0 kcal/mol
for two ATPases. Among these, reserpine and glyburide were further experimentally investigated for their
inhibitory potential. The results of this work will guide anti-virulence approaches in the fight against infectious
diseases.

ACKNOWLEDGEMENTS/REFERENCES

This work has been supported by the Scientific and Technological Research Council of Turkey (Project
no: 120M225).




FEMS Conference on Microbiology
in association with Serbian Society of Microbiology

30 June - 2 July 2022 « Serbia

1661 / PRECISION METAGENOMICS VS. SHOTGUN METAGENOMICS FOR m
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BACKGROUND

Recurrent urinary tract infections are difficult to treat and decrease quality of life. Improved methods of detection,
treatment and prevention are needed.

OBJECTIVES

Compare shotgun metagenomics (SM) and target-enriched Precision Metagenomics (PM) to detect eight
common bacterial causes of UTI.

METHODS

Urine cultures with growth > 10,000 CFU for eight common uropathogens were studied. DNA was extracted
(Quick-DNA Urine Kit, Zymo), for targeted metagenomics, libraries were enriched in 3-plex with the research
use Urinary Pathogen ID/AMR panel (UPIP, IDbyDNA), sequenced (1x147bp, NextSeq550, Illlumina) to a depth of
10 M (SM) and 1 M (UPIP) reads/sample, and automated data analysis performed with research use Explify®
(IDbyDNA). UPIP detects, quantifies and genotypically characterizes >170 uropathogens and >2,000 AMR markers.

RESULTS

Of 355 total urine specimens selected, 180 (51%) were culture-positive, and 175 (49%) were culture-negative
for the eight targeted pathogens. Of culture-positive specimens, 178/180 (99%) and 173/180 (96%) were
PM-positive, and SM-positive, for the eight targeted pathogens, respectively. Of culture-negative specimens,
90/175 (51%) and 56/175 (32%) were PM-positive and SM-positive for the eight targeted pathogens, respectively.
Of specimens that were both culture-positive and PM positive for the eight targeted pathogens, PM detected
3 Klebsiella pneumoniae, 1 Proteus mirabilis, 1 Pseudomonas aeruginosa, 5 E. faecalis, 1 E. faecium, 2 S.
aureus, and 2 S. saprophyticus that SM did not detect. UPIP precision metagenomic testing improves detection
of common Gram-negative and Gram-positive causes of UTls compared to a shotgun metagenomic workflow.
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543 /| HYDROGEN PRODUCTION DURING GLUCOSE AND
FORMATE UTILIZATION IN OSMOTIC STRESSED CELLS
OF ESCHERICHIA COLI AT ALKALINE PH
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Studies on the production of molecular hydrogen (H2), as an alternative energy source, are currently ongoing.
The production of H2 during glucose and formate fermentation was studied in E. coli BW25113 and the single
and double mutants lacking the formate transporter(s). Bacteria were exposed to hyper-osmotic stress with
0.8 M sucrose and were compared with values obtained from stress-free experiments.

H2 production assays were done by using redox potential determination via pair of titanium-silicate (Ti-Si) and
platinum (Pt) redox electrodes. H2 production rate (VH2) was calculated as the difference between the initial
decreased in readings of the Pt- and Ti-Si-electrodes over time.

Without hyper-stress when glucose was added to the assays focA mutant showed no significant effect on H2
production, compared to wild type, but VH2 was inhibited in focB ~ 1.5 fold. Analysis of the focA-focB essen-
tially confirmed the data obtained for the focB single mutant, suggesting when glucose was added in the assays
focB acted to import formic acid at alkaline pH. Meanwhile, without hyper-stress in the formate assays no
significant difference was observed in the mutants, compared to wild type. Interestingly, in osmotic stressed
focA H2 production decreased ~1.5 fold compared to wild type, when formate was added as exogenous electron
source, while no effect of focB was noted. These data suggest that addition of formate under hyper-osmotic
stress focA mainly imports the acid.

These findings are significant for understanding the mechanisms of cell osmoregulation in application for
developing H2 production technology.
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Gene targeting is a genetic technique that allows the modification of an endogenous gene by homologous
recombination. It is achieved by the introduction of linear, non-replicative DNA fragments that should replace
the homologous (targeted) sequence in the genome. It is generally assumed that gene targeting in the conventional
yeast Saccharomyces cerevisiae almost exclusively occurs by homologous recombination and that it is usually
higher than 90 %. Non-conventional yeast species are isolated from different niches and have interesting prop-
erties such as utilization of different carbon sources, fermentation potential, tolerance to different growth
inhibitors and they are emerging as potential producers in different biotechnological processes. However, the
efficiency of gene targeting in most of those species is still unknown. Using linear transformation cassette,
a DNA that contains antibiotic resistance gene in the middle flanked by regions homologous to the target
sequence in the genome, we have determined the efficiency of gene targeting in Brettanomyces/Dekkera
bruxellensis, Kluyveromyces marxianus and Scheffersomyces stipitis. Depending on the yeast species gene targeting
efficiency, obtained using transformation cassettes with flanking homologies longer than 1 kb, varied from
less than 0,1 % to 75 %. Our results suggest that in some species (e. g. K. marxianus) use of flanking homologies,
longer than 1 kb, allows the introduction of targeted modifications in the genome, while in some other yeast
species, advanced gene-editing techniques e.g. CRISPR/Cas system might be mandatory to allow precise mod-
ifications of the genome.
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Oxygen-tolerant Hydrogenases (Hyds) of facultative chemolithoautotrophic Ralstonia eutropha B-proteobacterium
are efficient candidates as anode biocatalysts in enzymatic fuel cells (EFC). Hence, stimulation of Hyds production
of R. eutropha by using cheap carbon sources (e.g. organic waste) is an attractive strategy for biotechnology.
One of the promising waste materials for bacterial growth is whey: whey is an important by-product of the
dairy industry, e.g. cheese and curd production: it represents a valuable source of proteins and sugars, which
can be consumed by this bacterium. The effects of cheese whey (sweet whey (SW)) and curd whey (acid whey
(AW)) on bacterial growth and H2-oxidizing Hyd activity were investigated. The pretreatment of whey has
been done: filtered and unfiltered samples with various dilutions were studied. The H2-oxidizing Hyd activity
of bacterial whole cells was measured by monitoring H2-dependent methylene blue reduction at 570 nm.
After 72 h, compared to control (Fructose-Nitrogen (FN) medium), bacterial growth was ~3-4 fold stimulated
4 times and 2 times diluted and filtered AW samples. H2-oxidizing Hyd activity of R. eutropha whole cells
was not observed in control cultures, while it was recorded upon bacterial growth on 2 times diluted and
filtered AW and 4 times diluted and filtered SW, after 24 h. Moreover, 2.5 times stimulated (0.1U(mg-cell dry
weight-1)) H2-oxidizing Hyd activity was detected in 4 times diluted and filtered SW samples. Therefore, the
utilization of dairy industry organic waste by microbes may efficiently support the economical generation
of both bacterial biomass and biotechnologically relevant Hyds.
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BACKGROUND

The cervicovaginal microbiome (CVM) correlates with women'’s cervical health, and variations in its structure
are associated with high-risk human papillomavirus (hrHPV)-induced high-grade cervical lesions. The CVM
exhibits five community state types (CSTs) based on microbial dominance and composition; however, eluci-
dating the impact of CSTs in health and disease is challenging because current sequencing technologies have
limited confident discrimination between bacterial species that shape microbial communities.
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OBJECTIVES

In this work we have investigated the metabolic and transcriptional changes that support its growth at
two different temperatures, i.e., 0 and 15 °C.

METHODS

We have quantified the intracellular and extracellular metabolism, together with the changes occurring
at the transcriptomic level in the same growth conditions. This information was then combined with both
its gene regulatory network (obtained through computational modelling of omics data from condition-dependent
datasets) and genome-scale metabolic reconstruction to provide a systemic understanding of cellular adaptation
to growth in a range of temperatures.

RESULTS

We suggest that the transcriptomic profile can buffer the temperature shift so that the metabolome is not
deeply affected and, in some cases, not affected at all. We found that the intracellular concentration of nearly
90% of the analysed metabolites correlates positively in the two conditions, across five time points; the least
correlated were ethanol and thymidine, while PEP and ribose showed the strongest anticorrelation.
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Microalgae are of interest as a source of chemicals and metabolites for various industrial uses, including biofuel
production. One challenge is the ability to efficiently hydrolyse and release products from the biomass,
particularly for algal species with thick cell walls. The carbohydrates derived from starch and from the cell
walls are a potential feedstock for bioethanol production via fermentation, while released lipids can be used
for conversion into biodiesel. This work aimed to identify and isolate fungal strains for their ability to degrade
microalgal biomass, and then characterise the fungal secretome to identify the enzymes involved. Compost
bioreactors containing algal biomass were used to screen for fungal isolates at different temperatures. Crude
enzyme extracts from the most dominant fungal strains were used to quantify the saccharification of intact
or lipid-extracted Chlorella vulgaris biomass. An extract from Doratomyces nanus released up to 76% of
carbohydrates from the algal biomass, while an Aspergillus fumigatus could release up to 94% of carbohydrates.
Since these saccharification reactions were efficient at 37°C, we demonstrated simultaneous saccharification
and fermentation of the biomass to produce bioethanol. Proteomic characterisation of the A. fumigatus
secretome identified enzymes that were up-regulated or uniquely expressed in the presence of algal biomass
and included cellulases, glucanases, hemicellulases, chitinases, pectinases and amylases, which are candidates
for the degradation of complex carbohydrates in the microalgae biomass. Outcomes of this study can led to
improved rational design of microbial enzymes to efficiently degrade microalgal biomass for various industrial
applications.
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Structures such as flocs, mats and biofilms are extremely well internally organized due to the microenvironmental
conditions allowing the establishment of different niches. Synthetically producing and maintaining these
structures is very important for different biotechnological applications. Hence, we have thus set out to test
different approaches to manipulate the physical properties of the cells’ surfaces to spatially order them into
3D structures and through this shape their intra- and interspecies interactions. In order to achieve this,
we treated cells as colloid particles with a net negative charge. Besides, cells are not just particles and in
biotechnological applications they need to stay viable. To fulfil these two criteria, namely, controlling the
surface charge and keeping them metabolically active, prior to forming the spatial multicellular structures,
we need to provide three main components: (i) a special type of “glue”, which modifies the cell surface and
attaches specific cells together, (ii) forming particular metabolic niches and (iii) forcing the stability of the
constructed artificial structures resulting in increased scalability. As a result, we have shown how the charged
polyelectrolytes electrostatically deposited onto the counter-charged surface of the bacterial cells cause various
biological effects, such as controlling cellular metabolism and growth, spatial distribution in a consortium and
intercellular interactions. This approach was developed in our group in order to manipulate structures and
processes useful in the remediation of contaminated water with pesticides and metals, the transformation
of lignin into high added value products, prevention of biocorrosion and enhancing different bacterial based
therapies.
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Side-streams of the dairy industry is rich in proteins, ion of microorganisms, production of enzymes and high-value
chemical compounds. The heterotrophic Escherichia coli and chemolithoautotrophic Ralstonia eutropha have bio-
technological interest: R. eutropha is a model organism for the production of polyhydroxyalkanoates and O2-toler-
ant [NiFe]-Hydrogenases (Hyds), which are valuable biocatalysts in Biological Fuel Cells, whereas E. coli is a popular
expression platform for the production of recombinant proteins, as well as, hydrogen (H2). H2 is known as ecolog-
ically clean, alternative energy of the future. The pretreatment (filtration, dilution, and pH adjustment) of cheese
(sweet) whey (SW) and curd (acid) whey (AW) with B-glucosidase [1] has been performed. Growth parameters
(oxidation-reduction potential (ORP), pH changes, specific growth rate (p), biomass formation (OD, cfu)) of E. coli
BW25113 and R. eutropha H16 on various media (dilution up to 5-fold) was monitored during cultivation on filtered
and non-filtered SW and AW at 37°C, pH 7,5 and 30°C, pH 7, respectively. Microbial growth, pH decrease, drop of
ORP from positive to low negative values were stated. Maximal cell yield (OD600 4.0), stimulated p, and H2-oxidizing
Hyd activity of R. eutropha was achieved after 72 h and 24h, respectively. Biomass (OD600 2.0) and ~ 1.5 mmol/L H2
formation were observed during cultivation of E. coli BW25113 on whey with R-glucosidase treatment. Our study
evaluates the possibility of side-streams of the dairy industry as a potential feedstock for microbial (R. eutropha, E.
coli) biomass, hydrogen, and Hyds formation.
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Pulp and paper production generates large amounts of waste rich in organic polymeric substances as well as
recalcitrant environmentally harmful compounds. Engineered microbial consortia help us combine together
different metabolic traits and keep the interspecies cooperative compatibility in order to perform the
biotransformation of wastewater components.

Our first aim was to find an effective bio-based strategy for increasing the efficiency of compound degradation
in whitewater using a selection of bacterial isolates originating from different microenvironments in the paper
production line. We obtained a large collection of bacterial isolates capable of degrading either a single pollutant
or combination of them, i.e, carbohydrates, resin acids, alkyl ketene dimers, polyvinyl alcohol, latex, and azo
and fluorescent dyes. Of the 318 bacterial isolates, we selected out metabolic specialists or generalists
to finally form a consortium of four strains that degraded the entire spectrum of additives. A proof-of-concept
study on a pilot scale was then performed by immobilizing this artificial consortium within a 33-liter tubular
flow-through reactor, to achieve 88% reduction in the COD in whitewater.

Our second aim was to transform the cellulose and hemicellulose waste into polyhydroxyalkanoates (PHA)
that are used for the production of bioplastics. To see if the production of PHA can be sped, we spatially
organized different combinations of environmental bacterial isolates cross-feeding on glucose. In conclusion,
we showed that the synthetic community with particular microgeographic placement of cells increases the
efficiency of degradation and shortens the time of water treatment.
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Feruloyl esterases (FAEs) are hydrolase enzymes, (EC 3.1.1.73) a subclass of carboxylic acid esterases
(EC 3.1.1), that catalyze the formation and breakdown of ester bonds between the ferulate ester groups
required for crosslinking between hemicelluloses and hemicellulose-lignin.

The aim of this study is to investigate the affinity of FAE for four different model substrates (methyl/ethyl
ferulat, methyl caffeine, methyl-p-coumarate, and methyl sinapat) and to support these datas by molecular
docking. For this, FAE from Geobacillus thermoglucosidasius DSM 2542T which was cloned into pET28a(+)
and expressed in Escherichia coli was used. Expressed enzyme was purified by heat shock and anionic ion
exchange column chromatography. Four model substrates of FAE were used and determined which substrate
the enzyme has more affinity for. Molecular docking studies were performed using AutoDock 4.2 software
to investigate possible interactions of methyl and arabinose forms of model substrates. In this study, eight
different compounds were docked to the 3D structure of feruloyl esterase from Geobacillus thermoglucosidasius
DSM 2542T.

The catalytic domain of the enzyme was determined as Ser114-His232-Asp202, taking into account the literature
studies in previous studies. In the docking studies performed according to this region, it was observed that all
substrates could bind to this region. According to these results, the substrate with the lowest binding energy
(the substrate that forms the most stable complex with the enzyme) was determined as arabinose ferulate
(-7.32 kcal/mol).
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BACKGROUND

The solventogenic bacterium Clostridium acetobutylicum is naturally able to produce chemicals of interest by
fermentation, such as acetone, butanol, and ethanol. Currently, carbon catabolite repression (CCR) mechanisms
found in this micro-organism impede the efficient assimilation of pentoses in the presence of hexoses. Since
both types of sugars are commonly found in second generation (2G) substrates such as lignocellulose hydrolysates,
CCR mechanisms lead to poor carbohydrate utilization when fermenting them by C. acetobutylicum.

OBJECTIVES

The aim of this study was to tackle CCR mechanisms in C. acetobutylicum by genetic engineering, to obtain
a micro-organism able to simultaneously assimilate hexoses and pentoses, which could therefore be utilized
to efficiently produce chemicals of interest from 2G substrates.

METHODS

A CRISPR/Anti-CRISPR genetic tool was employed to delete genes encoding several putative transcriptional
repressors involved in the assimilation pathway of pentoses. Mutants were characterized by analyzing the
kinetics of carbohydrate assimilation when grown on media containing sugar mixtures. The effect of genes
deletion was precisely assessed by transcriptomic analyses.

RESULTS
We show that the inactivation of the targeted genes leads to an increased growth rate on a mixture of carbo-

hydrates, as well as a lift of CCR, resulting in an increased sugar consumption rate and an improved assimila-
tion of pentoses along with hexoses. We also show a cumulative effect of deletions. predictability of evolution.
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Gas mass transfer, mainly carbon dioxide (CO2) and hydrogen (H2) bioavailability, is one of the main challenges
of bioeletro CO2 recycling into carbon-neutral products. While H2 can be continuously produced at the (bio)
cathode surface, CO2 can become limiting depending on cell consumption and the chemical properties of the
catholyte. Here we aimed at coupling a carbon capture/solubilisation process based on an engineered carbonic
anhydrase (CA) and the microbial bioelectrosynthesis of acetate in a lab-scale reactor. H-type bioelectrochemical
reactors were assembled (nominal capacity of 155 mL) using carbon cloth (24 cm2 surface area) and graphite as
cathode and anode respectively, and inoculated with C. ljungdahlii DSM 13528T. Cultures were poised
at-1.0 V vs Ag/AgCl and let to stabilize until consistent acetate production was observed, followed by repetitive
replacements of the catholyte (75%) with fresh medium. Acetate, pH and current demand were monitored
daily. Acetate production rates were calculated as specific rate activities for every batch test. Once CA was
added to the reactor, batch tests were repeated, and acetate production was calculated and compared
to control conditions. The addition of carbonic anhydrase caused a significant increase in acetate production
rates (from 2 to 10-fold). Collectively, our results established a proof-of-concept for the combination of an
enzyme-based carbon capture method with the in-situ transformation of CO2+H2 into acetate, as a model
product. Despite the promising results, the stability of the process in the long-term remains to be elucidated.
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BACKGROUND

In vitro studies have consistently shown that several oral antiseptics have virucidal activity against
SARS-CoV-2. Based on this, mouthwashes have been proposed as an easy to implement, inexpensive strategy
to reduce viral transmission. In addition, oral rinses are recommended worldwide in order to reduce infection
risk. However, in vivo evidence of mouthwash efficiency in reducing the levels of salivary SARS-CoV-2 is limited
and viral viability after mouthwashes has not been measured.

OBJECTIVES

The effect in salivary viral load of SARS-CoV-2 and its infectious capacity have been evaluated before and after
antiseptic mouthwash.

METHODS

The in vivo effect of several antiseptics was evaluated by a randomized double-blind, five-parallel-group,
placebo-controlled clinical trial. Four oral antiseptics were studied: Chlorhexidine (CHX), Cetylpyridinium chloride
(CPC), Hydrogen Peroxide (H202) and Povidone-lodine (PVP-I); and were compared to a placebo group
(distilled water) with measures of total (qPCR-based) and infective (infection in Vero6 cells) salivary viral load.

RESULTS

Contrary to in vitro evidence, salivary viral load was not affected by any of the four tested mouthwashes.
Viral culture of the saliva samples indicated that CPC significantly reduced viral infectivity, but only at one-
hour post-mouthwash.

These results indicate that some of the mouthwashes currently used to reduce viral infectivity are not efficient
in vivo and furthermore, this effect is not immediate. More studies are needed to evaluate the effect of CPC
and its potential contribution to reduce disease progression within an individual or viral infectivity between
individuals.
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BACKGROUND

One of the groups of bacterial proteins, the amyloid properties of which are currently being actively studied,
is the porins of the outer membrane. These proteins are among key virulence factors and have a beta-barrel
structure enriched with beta sheets. Amyloidogenesis of outer membrane porins may represent an important
physiological mechanism that allows bacterial cells to survive more efficiently in the aggressive internal environment
of the host organism.

OBJECTIVES

The Escherichia coli and Salmonella enteritidis species are important pathogens in humans and animals,
which makes it relevant to study the properties of their virulence factors. The choice of OmpC for the
experimental verification of amyloid properties can be explained by its important role in bacterial virulence,
and by the lack of detailed information on the amyloid properties of this protein and the biological role of its
amyloidogenesis.
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METHODS

The amyloid properties of OmpC porins of enterobacteria E. coli and S. enteritidis in vitro were studied
in detail using SDS-PAGE, transmission electron microscopy, binding of amyloid-specific dyes.

RESULTS

We found that OmpC porins of Salmonella enterica and Escherichia coli possess amyloid-forming properties.
In these experiments, the morphology of fibrils of the OmpC proteins, their resistance to treatment with ionic
detergents and proteases, as well as their thermal stability were studied in detail. We have also studied the
binding of amyloid-specific dyes thioflavin T and Congo Red by the fibrils. The obtained data are important
for understanding the mechanisms of amyloidogenesis of outer membrane proteins and their role in
“pathogen-host” interactions.

ACKNOWLEDGEMENTS/REFERENCES
This study was supported by the Russian Science Foundation (grant 22-26-00276) and the grant of the President
of the Russian Federation (MD-2302.2022.5). The authors acknowledge the Research Resource Center for

Molecular and Cell Technologies, St.

Petersburg State University (SPbSU) for the equipment provided for use in this work.




2022 FEMS Conference on Microbiology

Belg"r ade in association with Serbian Society of Microbiology
' 30 June - 2 July 2022 « Serbia

478 / VIBRIO VULNIFICUS T6SS EXHIBITS ANTI-EUKARYOTIC m
EFFECT BUT NOT ANTI-BACTERIAL PROPERTIES AND
CONTRIBUTES TO VIRULENCE

Keywords: Vibrio vulnificus, T6SS, zoonosis, emerging pathogen

Carla Hernandez Cabanyero / University Of Valencia, Spain

Carla Hernandez-Cabanyero / Universidad de Valencia, Burjassot, Spain
Natdlia Carolina Drebes Dorr / EPFL, Laussane, Switzerland

Melanie Blokesch / EPFL, Lausanne, Switzerland

Carmen Amaro / Universidad de Valencia, Burjassot, Spain

BACKGROUND

Vibrio vulnificus is an emerging marine zoonotic pathogen whose distribution and incidence is expanding due
to global warming. The species causes a disease (vibriosis) whose most severe form is a hemorrhagic septicemia
that leads to death in less than 24 h regardless the host, humans or fish. T6SS is a toxin secretion system
present in many gram-negative bacteria that has been associated with pathogenicity towards other bacteria
or eukaryotic cells, but it remains poorly studied in V. vulnificus. Previous experiments performed in our
laboratory revealed that VgrG (the main toxin of T6SS) is over-expressed in V. vulnificus when it is incubated
in presence of fish erythrocytes.

OBJECTIVES

To characterize the role of the VgrG toxin in V. vulnificus pathogenesis.

METHODS

We have constructed mutant strains in VgrG and other toxins, and used them, together with the parental
strain, in in vitro, ex vivo, and in vivo experiments, to determine the anti-bacterial and anti-eukaryotic effect
of the T6SS of V. vulnificus and its role in virulence towards its main host, the eel.
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RESULTS

We found strong evidence that iron could activate vgrG transcription. V. vulnificus VgrG does not exhibit
anti-bacterial activity, but it is involved both in resistance to natural predators in the aquatic ecosystem
(i.e. amoeba) and bacterial cytotoxicity towards fish erythrocytes, contributing to V. vulnificus virulence.
Therefore, VgrG could be considered a survival factor for V. vulnificus both outside and inside the host.
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BACKGROUND

From the start of COVID-19 pandemic, many patients suffering severe clinical presentation of COVID-19 and
acute respiratory failure have been administered to intensive care units (ICUs). Need for noninvasive or invasive
mechanical ventilation represents a high-risk factor for these patients to develop Acinetobacter baumannii
superinfection.

OBJECTIVES

The main goal of this study was to examine virulence potential of A. baumannii isolates recovered from
COVID-19 patients admitted to ICU as well as to compare differences in virulence among isolates originated
from male and female patients or from different sample types.

METHODS

64 A. baumannii isolates were recovered from COVID-19 patients from December 2020 to February 2021.
The isolates were originated from different sample types: blood, tip of the central venous catheter, tracheal
aspirate, tip of the aspirator and sputum. Genetic relatedness of Apal digested A. baumannii isolates,
was determined by pulsed-field gel electrophoresis (PFGE). Affinity to mucin binding was tested using in vitro
model and isolates were examined for two types of motilities: swarming and twitching.
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RESULTS

The obtained results revealed that 93.75% of isolates had an identical Apal profile indicating the dominant
presence of one pulsotype among the isolates, while only 6.25 % isolates were different according to PFGE.
Mucin adhesion test showed that isolates recovered from male patients had higher binding affinity to mucin
compared to isolates from female patients (p<0.05). Relative to the type of the sample, the number of motile
strains were higher for isolates from blood, compared to isolates originated from the respiratory tract.
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Mycoplasmas cause various chronic diseases in animals and humans. They have evolved strategies to evade
the host immune response, including the Mycoplasma Ig Binding (MIB)- Mycoplasma Ig Protease (MIP)
antibody degrading system. The Fab domain of many types of immunoglobulins is recognized by MIB.
This interaction mediates antibody-antigen dissociation and the targeted activity of the serine protease MIP,
which cleaves the VH domain of the antibody.

To understand the molecular basis of this system, we solved the structure of the MIB-MIP antibody degrading
system in complex with a Fab at different state of the mechanism using single particle cryo-electron microscopy.

The structure allowed us to understand the architecture of the complex in a previously unseen “hug of death”
mechanism. The structure shows that MIB interacts mainly with the Fab’s light chain leading to a drastic
change in the structure of the Fab’s antigen binding site. The complementarity determining regions of VL and
VH are separated resulting in the dissociation of the antigen- antibody complex. MIP interacts with the Fab’s
heavy chain and contains a serine protease catalytic triad that is ideally placed to cleave this chain. In addition,
surface plasmon resonance experiments highlighted MIB’s unexpected behaviour which is the first identified
protein that actively dissociate various immune complexes.

Solving this cryoEM structures reveals the molecular basis of the antibody binding, dissociation and degradation
mechanism and further our understanding of the MIB-MIP system. MIB and MIP are emerging as new therapeutic
targets to fight against the immune evasion mechanism of mycoplasma.
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BACKGROUND

In the first COVID-19 epidemic wave, strikingly larger numbers of cases and deaths were reached in Hubei than
in all other China provinces together, raising a question if this can be explained reasonably by transmissibility
and intervention effects. Inherent virus transmissibility in a fully susceptible population is measured by the Basic
Reproduction Number, RO, which is often improperly determined from the counts registered under control
measures. Furthermore, simple correlations of different socioeconomic and meteorological factors with RO
may not represent causal relationships but rather artifacts of extensive mutual factor correlations.

OBJECTIVES

We aimed to construct a simple model that can explain the epidemic progression in China provinces, use it to accurately
estimate RO values for different world countries, and identify direct RO predictors among numerous variables.
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METHODS

We set a dynamic model of the COVID-19 spread in a population, which mechanistically describes social distancing
measures. By fitting the model to the cumulative counts data, we estimated the parameters of virus transmission
and control measures effectiveness for each China province. From the countries’ pre-intervention periods,
we determined their RO values, which we correlated using feature selection and regularization methods with various
variables, mutually decorrelated by a Principal Component Analysis.

RESULTS

We show that different epidemic outcomes in Chinese provinces can be explained by interplays of virus transmissibility
and control measures effectiveness. While many factors are strongly correlated with RO, the few selected as direct
predictors include the prosperity level, indoor crowdedness, the epidemic onset, net migrations, and unhealthy
lifestyle indicators.
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BACKGROUND

Vibrio harveyi is one of the most important bacterial pathogens for a wide range of aquatic organisms and it is
responsible for severe economic losses in aquaculture worldwide. In Greece, it is one of the leading cause
of mortalities in marine cultured species and its management has become a top priority for the sector.

OBJECTIVES

The main objective of this work is the study of the genetic diversity of several strains of the pathogen that
have been isolated from diseased fish over the past 6 years. Clinical isolates from 5 hosts including, European
seabass, gilthead seabream, greater amberjack, common dentex and tilapia from Greece and Saudi Arabia
have been included in the study.

METHODS

Paired-end sequencing was performed using the DNBSEQ platform. Phylogenetic and pangenome analysis
were carried out and the genomes were compared to investigate the number of genomic islands, the distribution
of antibiotic resistance and virulence factors.
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RESULTS

Comparative genomics of the strains revealed great diversity. The pangenome included 46% core, 26% dis-
pensable, and 28% singleton genes. Analysis of the genomes uncovered several antibiotic resistance genes
and putative virulence genes. More than 20 genomic islands per genome were predicted, accounting for total
10% of the genome length. The pathogenicity mechanisms involved hemolysins, enterotoxins, metalloproteases,
TonB-dependent receptors and iron transporters. The use of genomic data obtained for the identification
of conserved antigenic proteins towards the development of a universal vaccine for the Mediterranean fish
species is discussed.
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Detection of SARS-CoV-2 virus using four different commercial kits without RNA extraction

The current COVID-19 pandemic (over 359 million infected in the world) demanded urgent development of
rapid and massive detection tools for identification and isolation of SARS-CoV-2 virus.

Extraction of RNA combined with real-time PCR has become method of choice for detection of SARS-CoV-2
virus from different types of samples (nasopharyngeal swabs, oral swabs, etc.). Beltran-Pavez et al (2021)
suggested new approach for the detection of SARS-CoV-2 without RNA extraction.

Our objective was to compare modified Beltran-Pavez et al (2021) approach with magnetic beads- based RNA
extraction using four different commercially available SARS-CoV-2 detection kits.

We collected 60 samples which were confirmed as positive by National reference laboratory. Extraction was
performed on the automatic nucleic acid extraction system (Natch 48, Sansure Biotech, PRC). Modified Beltran-Pavez
et al (2021) approach involved 10 minutes incubation on 95°C. Analysis was performed using four different
commercially available SARS-CoV-2 nucleic acid detection kits: Sansure Biotech, GeneFinder, Liferiver and
Bioeksen on Azure Cielo 6 Real Time PCR system (Azure Biosystems, USA).

Our findings suggest that there is no statistically significant difference (p=0.85) between modified Beltran-Pavez
approach and magnetic beads-based RNA extraction which implies that modified Beltran-Pavez approach can
be used as a method of choose for detection of SARS-CoV-2 virus without RNA extraction.
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BACKGROUND

Carbapeneme-resistant-Enterobacteriaceae (CR-E) bacteremia is associated with high mortality in neutropenic
patients with hematological malignancy, due to ineffective empirical therapy and delayed initiation of appropriate
antibiotics. Antibiotic management will be discussed in two episodes of CRE bacteremia in our patient.

OBJECTIVES

The 45-year-old female patient was diagnosed with acute myeloid leukemia and chemotherapy was started.
Neutropenic fever developed in the patient with CR-K.pneumoniae in urine culture and CRE in rectal swab and
meropenem and colistin were started. Tongue numbness and facial hemiparesis were observed after colistin
therapy and it was stopped. Meropenem treatment also was stopped on the 5th day because of erythematous
maculopapular rash compatible with drug eruption. Gram-negative-bacillus was reported in his blood culture
in the other neutropenic fever episode and the treatment was started with imipenem+fosfomycin+tigecycline
on the same day. CR-K.pneumoniae and E.coli were detected in the blood culture (Table-1). The treatment was
completed with imipenem+gentamicin according to the antibiogram.
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The patient was hospitalized again for allogeneic bone marrow transplantation (BMT) 8 months later. After BMT,
meropenem and polymyxin-B were started when neutropenic fever occurred. CR-K.pneumoniae isolated from
blood culture and treatment was changed to fosfomycin+gentamycin+imipenem (Table-1). In the patient with
resistant hypokalemia, fosfomycin was discontinued and treatment was completed with tigecycline+gentamy-
cin+imipenem.

RESULTS

Mortality in CRE bacteremia developing in neutropenic patients with hematological malignancy is around 50%,
and this rate decreases significantly when appropriate antibiotic therapy is started early (1). In our case, the
patient with CRE bacteremia that developed during the neutropenic period was successfully treated.
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BACKGROUND

The ongoing pandemic severe acute respiratory syndrome coronavirus-2 and its diverse variants has affected the
vaccine efficacy and inculcates the need for development of proper tools to understand the after effects of the
mutational phenotypes. .

OBJECTIVES

Here, we aim to develop SARS-CoV-2 spike variants belonging to alpha, beta, gamma, delta and omicron lineages.

METHODS

In this study, we generated multiple spike variants of SARS-CoV-2 including the most frequent mutations such as
D614G, E484K, L452R, P681R, N501Y, T478K and multiple combinations in the D614G backbone (D614G+E484K,
D614G+L452R, D614G+P681R, D614G+N501Y, D614G+T478K) using site directed mutagenesis followed by VSV
based pseudotyped virus (PV) production. We assessed the entry of PVs in different cell lines and analysed the
antibody escape phenotype in a BSL-2 laboratory.
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RESULTS

First, we showed that high titre PVs can be produced for SARS-CoV-2 variants in a short time and found that
D614G and L452R mutants showed 3-4 fold higher infectivity compared to WT and other variants. In addition,
E484K in beta, gamma and omicron lineages conferred antibody escape phenotype against SARS-CoV-2 polyclon-
al antibodies. Moreover, soluble form of SARS-CoV-2 receptor, Angiotensin converting enzyme -2 inhibited the
entry of SARS-CoV-2 variants in a dose dependent manner. The data suggests that effective vaccine strategies
has to be developed to combat current or future SARS-CoV-2 variants. In summary, the developed SARS-CoV-2
variants can be used for understanding the cellular entry and for analysing the key mutations which can minimise
the efficacy of vaccine candidates against SARS-CoV-2.
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In the past couple of years, the number of molecular analyses for infectious microorganisms has pivoted,
especially with the emergence of the COVID-19 pandemics and the Nucleic acid testing for SARS-CoV-2.

Nevertheless, the molecular analyses for various respiratory, gastrointestinal, and other infectious diseases
should not be neglected since they were and are heavily being used for identification of known infectious
pathogens.

Their speed and sensitivity can greatly affect the patient treatment and clinical outcome.

In our laboratory since 2018, a comprehensive panel for 33 respiratory pathogens, comprised of 21 viruses,
10 bacteria and 1 fungus, is extensively used for screening of both hospitalized and out-patients. More than
3000 patients have been investigated in the time frame from 2018-2022.

We followed the progress of the influenza A, inlfuenza A (H1IN1) and Influenza B virus infection waves,
in autumn-winter and winter-spring seasons, and more rare pathogens throughout the year. Moreover,
in combination with the SARS-CoV-2 screening, these tests are used for all the hospitalized COVID and non-COVID
patients in the clinic.
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As a rare case example, we were able to identify Streptococcus pneumoniae in the cerebrospinal fluid of a meningeal
patient, where it tested negative on the classical microbiological test.

With our standard protocols, these molecular tests, in a matter of few-to-24 hours, identify if the patient is

infected, and whether it is a virus, bacteria or a combination of both, and thus give an appropriate antibiotic or
other therapy, which prevails the possibility of a false-positive result which can sometimes occur.
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In our study, we compared the occurrence of SARS-CoV-2 RNA in municipal wastewater treatment plants
(WWTPs) with COVID-19 epidemic data in the same area. It is obvious that the presence of SARS —Cov-2 RNA
in WWTPs corresponds with higher number of covid-positive people. The presence of SARS-CoV-2 in wastewa-
ter at selected places in Prague sewer network was monitored using RT-qPCR since August 2020 to May 2022.
Beside small sub-sewersheds, wastewater was collected in individual buildings such as schools, nursing homes
and university college dormitories since the autumn 2021. The correlation between the concentration of viral
RNA in wastewater and data from clinical trials was good especially for residential areas with more than 7000
registered inhabitants and for the main Prague’s sewers.

Although the data obtained by sampling wastewater from the main Prague sewers were more consistent than
those obtained from the small sewers, the correlation between wastewater-based and clinical-testing data
was also good for the residential areas and individual building.

It was shown that monitoring SARS-CoV-2 RNA in wastewater sampled from small sewersheds could indicate

the occurrence of COVID-19-positive cases in local neighbourhoods. This find could help in tracking COVID-19
hotspots within large cities.
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BACKGROUND

Campylobacteriosis is the leading cause of bloody diarrhea in children worldwide. The growing resistance
of Campylobacter spp. determine the need to find alternative therapeutics.

OBJECTIVES

to study the effects of different probiotic strains in children with campylobacteriosis.

METHODS

Material and methods 150 children aged 1 to 7 years were examined. The average age of the patients was
2,9+1,3 years, among which there were 79 (52.7%) boys and 71 (47.3%) girls. Diagnosis was confirmed by PCR
detection. Patients received complex therapy including oral and parenteral rehydration, enzymes, sorbents
and symptomatic drugs, excluding antibiotics. Patients were divided into two groups according to probiotic
given: group 1 (n=75) - Saccharomyces boulardii, group 2 (n=75) - Bifidobacterium longum, Enterococcus faecium.
Microbiota changes were estimated using both PCR-RT and bacterial seeding methods on days 3 and 14.

RESULTS

Microbiota disorders were characterized by decrease in content of symbiotic microorganisms: Bifidobacterium
spp., Lactobacillus spp., B. thetaiotaomicron and F. prausnitzii. Duration of diarrhea was significantly lower in
patients from group 1 (2,241,1 and 3,7+1,1 days; p=0,02). The choice of probiotics didn't affect on duration
of fever (p=0,1), vomiting (p=0,12) and hospital stay (p=0,09). On the 14th day 23 patients (30,7%) in group
2 and 9 (12%) in group 1 had dysbiosis according to feces study (p=0,01).

Treatment of campylobacteriosis with Saccharomyces boulardii probiotics had led to quicker diarrhea resolution.
Both probiotics were effective. Further studies are needed to establish probiotics effects in children with
campylobacteriosis.
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In our study, we compared the occurrence of SARS-CoV-2 RNA in municipal wastewater treatment plants
(WWTPs) with COVID-19 epidemic data in the same area. It is obvious that the presence of SARS —Cov-2 RNA
in WWTPs corresponds with higher number of covid-positive people. The presence of SARS-CoV-2 in wastewater
at selected places in Prague sewer network was monitored using RT-qPCR since August 2020 to May 2022.
Beside small sub-sewersheds, wastewater was collected in individual buildings such as schools, nursing homes
and university college dormitories since the autumn 2021. The correlation between the concentration of viral
RNA in wastewater and data from clinical trials was good especially for residential areas with more than 7000
registered inhabitants and for the main Prague’s sewers.

Although the data obtained by sampling wastewater from the main Prague sewers were more consistent than
those obtained from the small sewers, the correlation between wastewater-based and clinical-testing data
was also good for the residential areas and individual building.

It was shown that monitoring SARS-CoV-2 RNA in wastewater sampled from small sewersheds could indicate
the occurrence of COVID-19-positive cases in local neighbourhoods. This find could help in tracking COVID-19
hotspots within large cities.
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326 / MICROBES IN THE GUT OF TRIATOMINE BUGS CAN NEGATIVELY
AFFECT THE GROWTH OF TRYPANOSOMA CRUZI

Keywords: Medical Entomology, Microbial Ecology, Antimicrobial compounds,

Tropical neglected diseases

Juan Carlos Cambronero Heinrichs / University of Padova, Costa Rica

Juan Carlos Cambronero-Heinrichs / University of Padova, Padova, Italy

Grettel Andrade / University of Costa Rica, San Jose, Costa Rica

Adrian Pinto-Tomas / University of Costa Rica, San Jose, Costa Rica

Davide Rassatti / University of Padova, Padova, Italy

Peter Biedermann / University of Freiburg, Freiburg, Germany

Andrea Batistti / University of Padova, Padova, Italy

Juan Carlos Cambronero-Heinrichs'?, Ménica Baizan®, Diego Rojas-Gatjens®, Johan Alvarado-Ocampo?,
Keilor Rojas-Jimenez’, Randall Loaiza®%, Max Chavarria®*¢, Olger Carlderén-Arguedas! & Adriana Troyo.

1 Laboratorio de Investigacion en Vectores (LIVE), Centro de Investigacion en Enfermedades Tropicales
(CIET), Facultad de Microbiologia, Universidad de Costa Rica, 11501-2060, San José, Costa Rica.

2 Laboratorio di Entomologia Agraria, Dipartimento di Agronomia, Animali, Alimenti, Risorse naturali
e Ambiente (DAFNAE), Universita di Padova, 35020, Legnaro PD, Italy.

3 Centro Nacional de Innovaciones Biotecnologicas (CENIBiot), CENAT-CONARE, 1174-1200, San José, Costa Rica.

4 Escuela de Biologia, Universidad de Costa Rica, 11501-2060, San José, Costa Rica.

5 Facultad de Farmacia, Universidad de Costa Rica, 11501-2060, San José, Costa Rica.

6 Centro de Investigaciones en Productos Naturales (CIPRONA), Escuela de Quimica, Universidad de
Costa Rica, 11501-2060, San José, Costa Rica.

Chagas disease is an endemic zoonosis in Latin America, and it is mostly concentrated in rural and poor areas.
It is considered a neglected tropical disease, and the main vector in Central America is Triatoma dimidiata.
In this study, we investigated the effect of Trypanosoma cruzi infection on the microbiota and the localization
of important microbial taxa in different sections of the gut of T. dimidiate, using a metabarcoding approach.
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Studies on the microbiota of triatomine bugs traditionally link microbes to nutritional associations, where
bacteria provide vitamins to the host. On the other hand, we conducted isolation of microbes from the gut
of T. dimidiate and assayed their functional capacities to produce antimicrobial compounds against protozoa,
fungus, and bacteria.

Our study gives relevant ecological information on microbiota compartmentalization and microbial interactions
in the gut of T. dimidiata. We showed that some of our isolates produce an anti-Trypanosoma significant effect.
Such effect is produced by microbes identified as yeast specimens and uncommon genera of Actinobacteria
(different from Streptomyces and Pseudonocardia). The bacteria are between the most abundant amplicon
sequence variants in our study and their antimicrobial activity seems to not affect bacteria or fungus. We highlight
that further investigation on interactions and localization of important microbial taxa in the gut of T. dimidiata
and other triatomine bugs may help to develop new strategies and/or improve current control efforts.
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Numerous diverse microorganisms reside in the cold desert soils of continental Antarctica, though we lack
a holistic understanding of the metabolic processes that sustain them. Here, we profile the composition,
capabilities, and activities of the microbial communities in 16 physicochemically diverse mountainous
and glacial soils. We assembled 451 metagenome-assembled genomes from 18 microbial phyla and inferred
through Bayesian divergence analysis that the dominant lineages present are likely native to Antarctica.
In support of earlier findings, metagenomic analysis revealed that the most abundant and prevalent microorganisms
are metabolically versatile aerobes that use atmospheric hydrogen to support aerobic respiration and some-
times carbon fixation. Surprisingly, however, hydrogen oxidation in this region was catalyzed primarily
by a phylogenetically and structurally distinct enzyme, the group 1l [NiFe]-hydrogenase, encoded by nine
bacterial phyla. Through gas chromatography, we provide evidence that both Antarctic soil communities
and an axenic Bacteroidota isolate (Hymenobacter roseosalivarius) oxidize atmospheric hydrogen using this
enzyme. Based on ex situ rates at environmentally representative temperatures, hydrogen oxidation
is theoretically sufficient for soil communities to meet energy requirements and, through metabolic water
production, sustain hydration. Diverse carbon monoxide oxidizers and abundant methanotrophs were also
active in the soils. We also recovered genomes of microorganisms capable of oxidizing edaphic inorganic
nitrogen, sulfur, and iron compounds and harvesting solar energy via microbial rhodopsins and convention-
al photosystems. Obligately symbiotic bacteria, including Patescibacteria, Chlamydiae, and predatory
Bdellovibrionota, were also present. We conclude that microbial diversity in Antarctic soils reflects the coex-
istence of metabolically flexible mixotrophs with metabolically constrained specialists.
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BACKGROUND

Marine macrophyte surfaces are inhabited by diverse microbial communities. Studies of these epiphytic mi-
crobes typically do not account for temporal changes or use low sampling frequency approaches, making it
difficult to describe in detail how communities change over time.

OBJECTIVES

Our objective was to conduct monthly sampling of microbial epiphytes inhabiting the surfaces of the seagrass
Cymodocea nodosa and the invasive macroalga Caulerpa cylindracea to provide a detailed description of how
communities change over time.

METHODS

Epiphytic microbial communities were sampled at monthly intervals in a meadow of C. nodosa invaded by C.
cylindracea and in a monospecific settlement of C. cylindracea. The ambient prokaryotic picoplankton com-
munity was also sampled on the same dates. The community structure was characterized using lllumina MiS-
eq sequencing of the V4 region of the 16S rRNA gene.
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RESULTS

Community structure analysis at the OTU level revealed differences between communities in ambient water
and host associated communities, as well as between communities associated with different host species.
Temporal changes associated with the hosts’ growth cycle were also observed. Taxonomic analysis revealed
similar high rank taxa (phyla and classes) in ambient water and epiphytic communities, with the exception
of Desulfobacterota, characteristic of C. cylindracea. At lower taxonomic levels (families and genera), taxa
present throughout the sampling period accounted for the majority of sequences, while less abundant groups
exhibited temporal patterns associated with the host’s growth cycle. In conclusion, epiphytic microbial communities
of marine macrophytes appear to be host-specific and contain groups that exhibit temporal changes.
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423 / DIVERSITY AND EVOLUTION OF DEEP SUBSURFACE “
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Deep subsurface ecosystems are among the largest habitats and can remain isolated from the surface for thousands
to millions of years. The majority of deep subsurface microorganisms belonged to poorly characterized
uncultured lineages, many of them are specific for deep habitats. Using metagenomic approach, we studied
the deep (2-3 km) subsurface thermal aquifers in Western Siberia (Russia), located in the Mezosoic sedimentary
rocks. Aquifers harbored diverse microbial communities comprising methanogenic archaea, sulfate-reducers,
fermentative organisms, aerobic heterotrophs and anaerobic respirers in different combinations. The
availability of buried organics, spatial heterogeneity of the subsurface aquifers and the long term inflow of
meteoric water enabled co-existence of different metabolic groups. Deep subsurface ecosystems harbored
novel uncultured prokaryotic lineages expanding our knowledge of microbial diversity. Several examples
of genome-based metabolic reconstruction of members of such new lineages will be presented. Metagenomic
analysis revealed the presence of Desulforudis audaxviator, a unique chemolithoautotrophic bacterium previously
found in 2.8 km deep gold mine in South Africa. Analysis of metagenome-assembled genomes of Desulforudis
audaxviator from Siberia and South Africa, as well as single-cell genomes from various deep subsurface sites
revealed that average nucleotide identities of all pairwise genome comparisons exceeded 99.5% and did not
correlate with geographic distance. Comparative genomics of Desulforudis audaxviator will be discussed in
evolutionary context. Desulforudis audaxviator seems to be a living microbial fossil that underwent only minimal
evolution since the breakup of Pangea more than 50 million years ago. Alternatively, unknown mechanisms
enable fast global dispersion of microorganisms between remote deep subsurface sites.
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453 /| MONITORING THE PRESENCE OF CYANOBACTERIA IN “
WATER BASED ON THE INFLUENCES OF NUTRIENTS
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BACKGROUND

Cyanobacteria are phototrophic prokaryotes in both marine and water habitats which can conduct oxygenic
photosynthesis. They play important roles in aquatic systems because of their abilities to decompose organic wastes,
detoxify heavy metals and suppress the growth of pathogens in water. However, harmful bloom formed by
cyanobacteria has become a global concern due to its effects to the water quality. A high number of
toxic compounds, so-called cyanotoxins as products of their secondary metabolism also result in high risk to
aquatic organism and human.

OBJECTIVES

Due to the important role of cyanobacteria to water environment, this study aims to monitor the presence
of filamentous cyanobacteria in water.




FEMS Conference on Microbiology
in association with Serbian Society of Microbiology

30 June - 2 July 2022 « Serbia

METHODS AND RESULTS

The influences of growing parameters and essential elements including C-, N-, and iron sources to the growth
of two filamentous cyanobacteria in water: Anabaena sp. CY036 and Aphanizomenon sp. BL5 were investigated
based on their productions of natural fluorescent pigments. Fluorescent intensities of each pigment were
analyzed by flow cytometry and fluorescence spectroscopy. The chlorophyll-a biomass was measured by chlorophyll-a
assay to evaluate the growth of cells. The iron availability showed a significant effect to the growth of cells
and the production of chlorophyll-a biomass. The utilization of other mineral elements was also investigated.
Under standard growing conditions, both strains can grow well in the pH from 6.0 to 8.0. Morphological char-
acteristics of cyanobacteria were observed by confocal microscopy using natural fluorescent pigment. These
obtained results are then utilized for developing a biosensor for detection of cyanobacteria in water.
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510 / SOIL MICROBIAL RESPONSES TO LONG-TERM WARMING “
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During the last century, high altitude and latitude regions on Earth experienced rapid climate warming
at rates much higher than other areas. Rising temperatures are causing vegetation changes in alpine and arctic
areas, such as shrub encroachment into the tundra, an increase in plant species richness towards mountain
summits and higher latitudes, and an increase in the dominance of warm-adapted plant species. As a result,
these changes may induce changes in soil microbial diversity and functioning, as well as on biogeochemical
processes, such as nutrient cycling and C fluxes and storage. In this study we examined how two decades
of experimental warming by open top chambers (OTCs) have affected the microbial community structure
and function in an alpine Dryas octopetala heath near Finse, in Norway. OTCs passively increase the ambi-
ent temperature inside them to simulate future warming scenario; the paired plots outside the OTCs act
as control plots, representing the current conditions. Soil from twenty plots(10 OTCs and 10 controls) was
collected and analysed for physicochemical properties, microbial biomass, extracellular enzyme activity and
subjected to amplicon sequencing of 16S rDNA and ITS region in order to assess changes in bacterial and fungal
community composition. Previous research reported that one or two decades of warming are required before
pronounced changes in soil parameters occur, while microbial enzyme activity and biomass become visible on
a shorter time scale. Two decades of experimental warming will therefore offer a good model study to provide
clear responses to the warming effects on soil microbial ecosystems
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Among the organisms that inhabit rivers, bacteria have a crucial role in self-purification and recycling of elements.
This study is the first to analyze on a broad scale the Bacterial Community Composition (BCC) of the Meuse
river, which has a length of 925 km and crosses three European countries (France, Belgium and Netherlands).

We carried out spatial studies of the Meuse during spring and summer 2019, in order to identify driving
parameters of the BCC from upstream to downstream.

Those aspects have been considered separately for two different bacterial types: free living (FL) and particle
attached (PA) bacteria. We analyzed 30 stations from the river source to its mouth, using 16S rRNA gene
amplicon sequencing. We measured several physicochemical and biological parameters, i.e. temperature,
dissolved oxygen, total suspended matter, nitrate, phosphate, chemical oxygen demand, chlorophyll a, bacterial
production and abundance.

Our study showed that the BCC was different between seasons and bacterial types, and PA bacterial diversity
(Shannon index) was always higher than FL. Unexpectedly, for both seasons and bacterial types, diversity
increased along the river course as we observed a progressive decrease of the most abundant typical freshwater
taxa along the river course, such as the genera Pseudarcicella and Limnohabitans. Surprisingly as well, for FL
bacteria, diversity was higher during summer than spring, whereas there was no significant difference for PA
bacteria. This was not expected as several studies showed a negative correlation between temperature
and diversity. Finally, temperature and dissolved oxygen were the main parameters driving BCC.
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Understanding the main environmental determinants of Coronavirus disease 2019 (COVID-19) is crucial for
understanding the health and economical risks of the ongoing pandemic. So far, statistical analyses based on
the case and death counts proved to be highly sensitive to testing policies and the phase of the epidemic.
Furthermore, simple regression methods, used in the majority of the studies, are unable to single out relevant
severity predictors among high number of mutually correlated environmental factors and do not account for
their possibly complex interactions. By employing the combination of epidemiological modeling and machine
learning-based regression techniques, we aim to overcome these limitations. We show that our severity mea-
sure, inferred directly form the epidemiological model is an independent observable of COVID-19, as it does
not depend on the transmissibility of the disease. We next use this measure as the response variable in four
machine-learning based regression techniques and show, on the data from the United States, that these models
successfully retained main COVID-19 severity predictors, known from the clinical studies, while uncovering
some of the new environmental risk factors, such as air pollution and population density. On the global level,
by analyzing both disease severity and the excess deaths during the pandemic, we aim to explain the puzzling
association of Global Health Security Index (GHSI) and COVID-19 severity and show that the unintuitive positive
association of COVID-19 severity and GHSI diminishes as the analysis progresses from simpler to more
complex methods.
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BACKGROUND

In prokaryotes DNA methylation is known to play roles during cell cycle and gene transfer with few data only
on the role in transcriptional control and in the population structuring. Indeed, bacterial genomes are often
very diverse within the same species and characterized by a large fraction of horizontally transferred genes
(the so called open pangenome structure). May this genomic variability relate to genome-wide methylation
patterns and have epigenetic impact on transcriptional control?

OBIJECTIVES

By investigating the genome-wide methylation patterns in a group of Sinorhizobium meliloti strains, a
nitrogen-fixing plant symbiotic species with a classical open pangenome structure, we aimed at understanding
the phylogenetic signature and functional relevance of epigenomic modifications.

METHODS

The genomes of 23 strains were sequenced using PacBio SMRT sequencing to identify genome-wide methylations.

A subset of strains was also tested for pairwise gene transfer efficiency and RNA-Seq data were used to identify
putative methylation-related transcriptomic signatures.
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RESULTS

A computational pipeline has been developed to analyze methylation pattern, to parse the methylated positions
within the genome and detect methylated-enriched genome regions.

Results obtained showed the presence of a core and of a strain-specific set of DNA methylation patterns,
showing differential abundance with respect to gene position (e.g. promoter vs. coding sequence) and genomic
locations, suggesting that they may either act as barrier to gene transfer and have a role on gene expression
regulation.

Experimental validation of the link between methylated motifs, genome-wide horizontal gene transfer events
and transcriptome variation is ongoing.
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Deep-sea bacteria have high environmental importance, due to their active role on nutrient cycling in a place
where time appears to run slower. Some of these bacteria are responsible for maintaining low natural levels
of nitrous oxide (N20), a powerful greenhouse gas, by reducing it to dinitrogen gas (N2) with the action
of N20 reductase, encoded by the nosZ gene.

The growth of deep-sea mining activities expected for the next decades may increase the exposure of marine
bacteria to toxic concentrations of metals, such as cadmium, copper, zinc, and lead. However, the susceptibility
of the N20-reducing pathway to metal exposure, is relatively unknown, especially in deep-sea conditions.

The aim of this study is to understand potential impacts of cadmium exposure on N20 reduction by using model
denitrifying marine bacteria, including a pelagic Alphaproteobacteria (Ruegeria pomeroyi) and piezotolerant
deep-sea strains.

The potential inhibitory effect of cadmium in N20 reduction is being investigated in controlled experiments by
adding dissolved cadmium to growing cultures. In these experiments, N20 reduction activities are being quantified
by gas chromatography coupled with electron capture detection. We are also evaluating nosZ relative expression
through real-time quantitative PCR. To get closer to deep-sea conditions, some of these experiments are being
performed in high-pressure bioreactors.

We will present results regarding the effect of cadmium in N20 reduction and nosZ expression in the different

strains. Also, we look forward to exploring and understanding the role of high hydrostatic pressure in N20
reduction activities.
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BACKGROUND

Global warming affects ocean ecosystems in several ways, including alteration of temperature, acidification,
oxygen content and nutrient inputs. Since microbes play a dominant role in global biogeochemical cycles that
are crucial for planet’s sustainability, their response to climate changes affect the overall ecosystem functioning.
The Antarctic strain Pseudoalteromonas haloplanktis TAC125 (PhTAC125) is one of the model organisms
of cold-adapted bacteria, and its ability to growth in a wide range of temperature (-4°C/25°C) makes it also
an ideal model for studying the effects of climate change.

OBJECTIVES

The main objective of this work is the systems-level understanding of the adaptation process of a model
Antarctic bacterium to environmental fluctuations imposed by the on-going global climate change.

METHODS

We combined experimental evolution, -omics data (including Tn-seq experiments) and mathematical metabolic
modelling to provide an outlook on the adaptation of PhTAC125 to global warming, evaluating the impact of
projected changes in some key environmental chemico-physical parameters (and/or combination thereof)
and describing the molecular, evolutionary and ecological strategies that PhTAC125 may adopt to face such
conditions.

RESULTS

Our results shed light on the consequences of global warming on a model organism, and on how changes
at the microbial level could reverberate also in higher parts of the ecosystem.
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Microplastics (MPs) are emerging environmental pollutants that are potential vectors for accumulating
multidrug-resistant bacteria (MDR). Although MPs have drawn considerable attention from researchers,
minimal data are available on their role in trafficking antimicrobial-resistant bacteria (ARB) and antibiotic-resistant
genes (ARGs). Our study comparatively investigated the ARB’s accumulation on the surface of microplastic
and in raw water. Plastic substrates (polypropylene) were placed in seven geographical points of central Italy’s
volcanic, caldera-type lake. Raw water and plastic substrates were collected from all seven sites in two different
seasons: late summer and early winter. A total of 110 MDR were isolated from freshwater and plastic substrates.
Biochemical identification showed that the diversity and abundance of cultivable ARBs are higher in microplastics
than in raw water, with a predominance of Enterobacteria’s like Escherichia coli and Salmonella spp as well
as Staphylococcus spp.

All isolated strains were tested against six antibiotics, namely Tetracycline, Gentamycin, Chloramphenicol,
Ciprofloxacin, Meropenem, and Oxacillin, commonly used in humans and animal’s therapeutics. Results
showed that these strains are resistant to three to four antibiotics accounting for much higher proportions
in the isolates obtained from microplastics. In a nutshell, the positive detection rate of ARBs was up to 89.5%
in microplastics and just 71% in freshwater samples. These results revealed that microplastics are hazardous
pollutants for the enrichment of superbugs and can aid the trafficking of ARGs; hence they should be regarded
and evaluated as a potential threat to human health.
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The artificial sweetener acesulfame K (ACE-K) is a widespread micropollutant in freshwater due to its persistency and
mobility in aquatic environments. It has long been considered recalcitrant to microbial attack, but recent studies
indicated the emerging potential of ACE-K removal in wastewater treatment plants (WWTP) and suggested
a catabolic process leading to complete mineralization. We isolated several bacterial strains growing on ACE-K
as sole carbon source from several WWTP in Germany. To elucidate the genetic background of ACE-K degradation,
the genomes of six Chelatococcus strains and three Bosea strains (including an ACE-K degradation-defective
mutant obtained by multiple transfers in non-selective medium) were sequenced using a long- and short-
reads hybrid strategy, except for the mutant strain (short-reads only).

High-quality draft genomes were assembled ranging from 5.8 Mb to 7.3 Mb. Importantly, wild type Bosea sp.
100-5 shares about 98% of the genome with its degradation-defective mutant, and a gap of ~22 Kb was found.
Gene prediction and annotation of this region revealed 28 coding sequences (CDS), most of them related to
mobile genetic elements, but four CDS related to transporter genes and two CDS encoding a metal-dependent
hydrolase and an amidase might be involved in ACE-K degradation. Almost 70% of the gene cluster (>19 CDS),
including both hydrolase genes, was identified in the other seven genomes as well as in a public genome of an
ACE-K-degrading Chelatococcus strain isolated from a WWTP in Hong Kong. Our results suggest that the ACE-K
degradation trait has been distributed worldwide by horizontal gene transfer.
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BACKGROUND

The number of prokaryotic species on Earth is likely in the millions. Of these, ~100,000 are uncultivated and
represented by genomes. Problematically, less than 20,000 species are classified under the current nomenclatural
system, which requires axenic cultures as type strains. Therefore, most known prokaryotic species, the
“uncultivated majority”, are currently unnamed or their names lack standing in nomenclature. This
disparity is expected to grow as culture-independent genomics increasingly outpace the cultivation capacity.

METHODS

To address this gap in scientific communication, an international group of microbiologists have proposed
a path for name validation with a new code of nomenclature for prokaryotes allowing valid publication
of names with high-quality genomes as type material, the SeqCode
(https://www.isme-microbes.org/seqcode-initiative)
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METHODS

To simplify name registration and validation, we developed the SeqCode Registry, a web application incorporating
the SeqCode and adapting its rules and recommendations into unitary tests. This effectively translates
a nomenclatural code into computer code and augments it with an interface guiding the user through the
process of name registration. The SeqCode Registry evaluates uniqueness across nomenclatural codes, implements
checks for name quality, genome quality, and the automated collation and formatting of etymologies, and
provides a freely accessible API.

RESULTS

We anticipate the SeqCode will help democratize the naming of prokaryotes and further advance FAIR
principles in prokaryotic nomenclature by facilitating taxonomic descriptions, ultimately improving scientific
communication in microbiology. The application is released under the MIT license, its data under the
CC-BY-4.0 license, and it can be accessed at https://seqco.de/.
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Water environment is known as a natural reservoir of antimicrobial resistance genes (ARGs), and a route
of exposure and transmission of these resistances to humans. Marine environment can be strongly subject
to anthropogenic influences particularly near the coasts and in areas with important fishing activities and
maritime traffic. Recently, indicators of environmental contamination by ARGs and mobile genetic element
have been proposed. In this study, we investigated the abundance and geographical distribution of four indicator
genes (tetA, blaTEM, sull and intl1) in the English Channel and North Sea areas, and the interactions with
environmental variables. Seawater samples were collected during oceanographic campaign, filtered and bacterial
DNA was extracted. The tetA, blaTEM, sull and intl1 indicator genes were quantified by gPCR and normalized
with the bacterial tuf gene. Possible correlations between the abundances of the genes and the environmental
variables were determined. No quantification of the blaTEM gene was observed. The tetA gene was quantified
in one sample. The sull and intl1 indicator genes were the most detected in 42% and 31% of samples, respectively,
with an apparent co-occurrence in 19% of samples confirmed by correlation analysis. The abundances
of these two genes were correlated with the microbial community and some environmental variables such
as oxygen saturation and salinity. Moreover, the three indicators were quantified in the same seawater sample,
near Dutch coasts. This work provided the first data in the English Channel and North Sea on the occurrence
of indicators of environmental contamination by ARGs.
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River water is used for a variety of human applications (e.g. drinking water production, recreation,
irrigation). Microbiological contamination of rivers from point sources like wastewater treatment plants
(WWTPs) or diffuse inputs such as run-off from agriculture can pose a threat to human health. Via faecal
inputs, human-induced (acquired due to human activities) antibiotic-resistant bacteria (ARB) and antibiotic

resistant genes (ARGs) can enter rivers, in addition to faecal transmitted pathogens.




FEMS Conference on Microbiology
in association with Serbian Society of Microbiology

30 June - 2 July 2022 « Serbia

Many studies to assess antimicrobial resistance in aquatic environments use either cultivation-based or DNA-
based approaches and very often only in a qualitative way. Thus, we developed a more comprehensive study
design covering both methodologies in a quantitative manner and including important hydrological, chemical
and physical environmental factors to comprehensively investigate the distribution patterns, dispersal pathways
and influencing factors of human-induced ARB and ARG. Over one year, water and biofilm samples of four
rivers were taken in quarterly intervals along gradients and different sources of faecal pollution and river size
and analyzed for phenotypic resistances via antimicrobial susceptibility testing and for specific ARGs via qPCR.
In addition, at a representative site downstream of a WWTP, a comparison of the resistances found in Escherichia
coli with resistances from a related clinic was made.

This holistic quantitative approach will provide much more comprehensive insights into the occurrence and

spread of human-induced antimicrobial resistance in rivers, which are important for deeper understanding
and sustainable management of microbiological water quality in the future.
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Human-induced antimicrobial resistance is an emerging concern in aquatic environments. Faecal pollution
sources represent potential propagation pathways, however large-scale quantitative studies in whole river
systems are missing. In the course of the Joint Danube Survey, the Danube River was investigated for the
fourth time in summer 2019 from its headwaters to the delta. Microbial-faecal pollution patterns and the
occurrence of selected antibiotic resistance genes (ARGs) were studied. Subsequently, a one-year time series
analysis at selected relevant sites allowed to assess temporal variability.

The intestinal bacterium Escherichia coli was quantified according to standard cultivation methods as indicator
for total faecal pollution. In general, longitudinal patterns of faecal pollution showed a comparable picture to
previous Joint Danube Surveys, with low to moderate pollution in the upper reaches (Germany, Austria) and
critical to strong pollution in the middle and lower sections, especially in Serbia. Genetic microbial source
tracking methods, determined via quantitative PCR, allowed us to define human faecal pollution as dominant
pollution source along the whole Danube. This trend could be generally confirmed during the annual sampling
campaign. To estimate the potential of permanent colonialization of faecal microorganisms within the Danube
River ecosystem, biofilms as potential reservoirs were studied along the course of the entire river. Here, E.coli
were ubiquitously present but highly variable. Ongoing analyses on the occurrence and quantity of selected
ARGs will identify hotspots of antimicrobial resistance and their relationship to faecal pollution along the Danube
River and thereby contribute to guide future monitoring and management strategies.
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Natural wetlands are known to play an important role in pollutant remediation, such as the decontamination
of acid mine drainage (AMD) from abandoned mine sites. However, many aspects of the biological mechanisms
underlying AMD remediation by wetlands are unclear, including the role of rhizosphere microbial communities.
We aimed to examine whether the presence of wetland plants, pollution gradients and amendments such as
organic carbon determine changes in microbial biodiversity and function associated with AMD remediation.
We used an AMD-polluted river-wetland system [1] for metagenomic analyses of microbial communities that
mediate metal immobilisation. Sequencing of environmental DNA from sediment samples identified substantial
variation in bacterial community structure and species diversity on the basis of water/sediment chemistry
parameters and wetland plant presence. This indicates the critical role that wetland plants play in maintaining
diversity and function of sediment microbial communities despite high levels of acidity and metal pollution.
Analysis of functional genes from sediment samples showed increased abundance of specific genes for iron
and sulfur metabolism within the middle of the wetland, coincident with increased metal precipitation. Finally,
we examined how manipulation of the sediment microbiome, by controlling organic carbon or oxygenation,
can further improve water quality. The addition of organic carbon (with or without aeration) produced major
changes in the abundance of microorganisms related to iron and sulfur metabolism and increased particulate
metal concentrations via sulfate reduction. This demonstrates the importance of organic carbon utilisation by
the bacteria for AMD treatment, yet the presence of oxygen did not inhibit these activities.
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BACKGROUND

Over the last fifteen years, genomics has become fully integrated into prokaryotic systematics. The genomes
of most type strains have been sequenced, genome sequence similarity is widely used for delineation of species,
and phylogenomic methods are commonly used for classification of higher taxonomic ranks. Additionally,
environmental genomics has revealed a vast diversity of as-yet-uncultivated taxa.

OBJECTIVES

In response to these developments, a new code of nomenclature, the International Code of Nomenclature
of Prokaryotes Described from Sequence Data (or colloquially the SeqCode), has been developed to allow
naming of Archaea and Bacteria using DNA sequences as the nomenclatural types.
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RESULTS

The SeqCode will allow naming of the enormous uncultivated biodiversity discovered through the aid
of metagenomic sequencing and single-cell genomics, fastidious prokaryotes that cannot reasonably be maintained
and distributed by culture collections, as well as organisms that cannot be legally transferred between countries.
The SeqCode also recognizes the priority of ICNP names provided they do not violate the priority of SeqCode
names, thus minimizing divergence between the systems. The SeqCode also provides an online self-registration
system called the SeqCode Registry (https://seqco.de/) for curation and recording of names. The start date of
the SeqCode was January 1, 2022. In conclusion, the SeqCode will facilitate the naming of taxa in every biome
on Earth and promote synergies between the field and laboratory disciplines of microbiology.
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Cultivated mushrooms like white button mushroom (Agaricus bisporus) and oyster mushroom (Pleurotus ostreatus)
have their pathogens which can have detrimental effects on the crop such as the weed moulds Lecanicillium fungicola,
Hypomyces perniciosus, Cladobotryum mycophilum, Trichoderma aggressivum, Trichoderma pleuroticola, Trichoder-
ma pleuroti and the bacterium Pseudomonas tolaasii. Among them, Trichoderma aggressivum its the most devastating,
especially the subspecies Trichoderma aggressivum f. sp. aggressivum.

In this study, biocontrol bacteria were selected from strains belonging to the genus Pseudomonas and the Bacil-
lus group, which were isolated from the casing layer and compost of white button mushroom growing medium.
The isolated strains were tested against 2-2 strains of Lecanicillium fungicola and Hypomyces perniciosus. Prese-
lected strains were further tested against the other, aforementioned fungal pathogens, as well as against white
button mushroom and oyster mushroom. The tests were also performed with the cell-free supernatants of the
bacteria. The pH-, salinity- and temperature-dependence and fungicide resistance properties of the selected
bacteria were also recorded. Extracellular enzyme activities were measured in the cell-free supernatant of the
bacteria for proteases, lipases, and chitinases.
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Additionally, the concentrations of three groups of antibiotics (iturins, fengycins, surfactins) were also determined from
the cell-free supernatants, and tests were performed on agar plates to detect the production of siderophores
by the selected biocontrol strains. The characterisation of the selected strains are important for planning their
application in a targeted environment, such as the growing medium used on mushroom farms.
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Sustainable and target-oriented microbiological water quality management of rivers needs information on
whole river systems, especially if catchments are large and international. The microbiological water quality
of rivers is of uttermost relevance for human health as river water is used for several purposes (recreation,
drinking water production, irrigation). Besides information on faecal pollution levels, the origin of faecal
pollution and the assessment of associated infection- and health risks, e g. from antimicrobial resistant bacteria
(ARB) are of increasing importance. This contribution summarizes the concepts and main results from the
Joint-Danube-Surveys (JDS) and discusses future challenges and perspectives (pollution-scenario modelling,
infection-risk assessment) for the Danube River concerning its faecal and AMR pollution status.

Between 2001 and 2019, the whole Danube was sampled four times during the JDS. Beside standard faecal
indicator analysis, cutting-edge molecular detection concepts were applied, including microbial source tracking
(MST) markers by quantitative PCR (qPCR) and high-throughput amplicon-sequencing of bacterial communities.
For AMR-profiling, clinically relevant bacterial species were isolated and tested for resistances and resistance
genes were determined via gPCR.

With this, we could impressively demonstrate that the JDS create the required multi-national “big picture”
of the microbiological pollution status of large rivers. Harmonised trans-border microbiological water quality
maps for the whole navigable Danube were established. MST marker analysis elucidated that the main faecal
pollution source along the whole river is human wastewater. Combined analysis of faecal indicators, MST and
AMR-profiles provided a solid basis for assessing the potential health impacts of AMR associated with faecal

pollution.
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Due to climate change, trans-arctic shipping will increase, elevating the risks for marine oil spills. Oil removal in
marine waters heavily depends on biodegradation; however its controlling factors remain incompletely resolved,
especially in the Arctic region. In the highly stratified and already oligotrophic Arctic Ocean, photosynthetic activity
depletes inorganic nutrients from the upper water-column. Hence, we hypothesized that the higher amount of
inorganic nutrients at deeper water level could increase oil-biodegradation rates. Thus, we performed a unique in
situ experiment in Godhabsfjord (West-Greenland), where we deployed oil probes at 20 m and 650 m water depth,
for a one-year period. Oil components were analyzed by gas chromatography-mass spectrometry. The natural bio-
film grown on our oil probes was analyzed by performing 16S rRNA gene amplicon quantification and sequencing.
More than 95% of the highly-biodegradable compounds (e.g. alkanes) were removed after three months, while
polycyclic aromatic hydrocarbons (e.g. Chrysene) persisted even after one year. Most hydrocarbon compounds de-
graded faster at 650m (e.g. Chrysene displayed a half-life time of 158 days at 650m and 208 days at 20m). The bac-
terial community composition of the oil biofilms differed between the two depths and strongly correlated with the
hydrocarbon profile. Moreover, oil biofilms at 650m contained higher absolute abundance (16S rRNA copies/cm2)
of several known hydrocarbon degrading bacteria, indicating that the higher concentration of nutrients promoted
their growth. Thus, deep waters represent a better environment for oil-biodegradation compared to shallow waters
in the studied Arctic Fjord system.
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In order to distinguish biological units on a species level in taxonomic profiling of microbial communities, the
current gold standard is to cluster marker genes sequences based on sequence similarity into Operational
Taxonomic Units (OTUs), most prominently 97% in the case of 16S rRNA. However, it has been shown that this
threshold is not always ideal'. Furthermore, by only considering sequence similarity, other important pieces
of information such as their ecological niches and metabolic capabilities are largely ignored.

To reintegrate environmental information into OTU delimitations we are using millions of publicly available
samples from all global environments, reprocessed and analyzed in the same way to ensure comparability in
between different studies. In a novel approach - not relying on the often-lacking metadata annotations in
public databases- 10000 OTU pairs are analyzed for each major microbial phylum. As a proxy for the similarity
of their ecological niches, an in-house tool is used to calculate the average beta-diversity of all samples
in which two respective OTUs are found. By observing how these metrics change based on the phylogenetic
relatedness of an OTU-OTU pair we could already show that more closely related microbes tend to be found
in more similar environments in all 25 investigated microbial phyla. Additionally, the strength and shape
of this trend is varying in different phyla as well as in environments, demonstrating the potential of this
approach to more accurately define the most adequate sequence similarity thresholds for species level
OTU-delimitations in different Phyla.
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To get a better understanding of how the atmospheric microbiome in the high Arctic is shaped on a temporal
scale and how the atmospheric microbiome may influence cloud and precipitation formation as well as the
Arctic climate we need to study these systems in-situ.

We studied air samples in a time series spanning the end of the Arctic haze period and snow samples collected
after a snowstorm in the spring of 2015 together with air samples collected in the summer, from Northeast
Greenland. 16S rRNA amplicon sequencing of DNA and cDNA together with gPCR were utilized to process
the samples. We found that the bacterial abundance is higher in the spring air compared to summer air.
Community analysis revealed a clear separation between the seasonal air microbiomes as well as the snow
microbiome. Interestingly, the air sample collected just before the snowstorm was more similar to the snow
microbiome than with the other air samples. 134 ASVs (~35%) were shared between the air sample and the
snow samples and especially Cyanobacteria were abundant in both and showed a high activity potential.
After the snowstorm, we were not able to detect airborne bacteria for the next 3 weeks, which we suggest
was due to a washout of the microbial community from the air into the snow. These results show that the high
Arctic bioaerosol community in spring is tightly linked to long-range transport and weather patterns whereas
the summer air microbiome assemble from local available sources.
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Bioremediation of oil polluted environments is a crucial step when addressing the issues of oil spills. To avoid
further contamination, bacterial ability to degrade hydrocarbons via strain isolation, cultivation and application
to specific medium was acknowledged as an effective and eco-friendly solution. Since recalcitrant substrates,
such as hydrocarbons in petroleum oil are highly resistant to degradation, bacterial consortia are often used.
Classical isolation techniques often include cultivation of inoculum from polluted site with the addition
of hydrocarbons as the sole carbon source, which in turn generates a consortium of bacteria where along
with (i) degraders with various specificity, (ii) co-metabolic degraders, (iii) nutrient suppliers, (iv) producers
of electron shuttling molecules and (v) dispersant producers, (vi) cheaters or even (vii) competitors can be
found. In situ, such communities of bacteria can perform degradation less effectively since bacterial cells
are randomly dispersed and growth and metabolism of most effective bacteria cannot be controlled. In this
regard, an electrostatic method for oil degrading consortia was developed, where cells are aggregated to
achieve a close contact to the oil substrate as well as to other bacterial cells. Encapsulation of such aggregates
in microdroplets allowed for an enormous combination of cells to be produced in a short period of time via
microfluidics. Each randomized bacterial community within a microdroplet was analyzed by flow cytometry,
microscopy based methods and on selected the most efficient consortia the genomic methods were applied
in order to determine the stability, growth and ability of pollutant removal, respectively.
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925 / DOES THE ALCANIVORAX GENUS PLAY AN ACTIVE “
ROLE IN MARINE PLASTIC DEGRADATION?

Keywords: Biodegradation, plastic contamination, marine microbial ecology, nan
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Plastic pollution is a worldwide problem, affecting both organisms living in the marine and terrestrial environment.
Plastics are polymers generally derived from crude oil, the sole carbon source of hydrocarbonoclastic bacteria
such as Alcanivorax. When investigating the marine plastisphere, Alcanivorax are often very abundantly present .
Despite their presence, the exact role of the Alcanivorax in plastic degradation is not well understood.

Seawater enrichments on nylon and biodegradable plastics - both in batch as well as in a trickling filter system
- were amplicon sequenced, showing an abundance between 10 and 25% of Alcanivoraceae. Subsequently,
these plastic-degrading enrichments were used for selective isolation. Two Alcanivorax isolates, Alcanivorax
sp. DG881 and Alcanivorax borkumensis, were obtained. Moreover, we determined the growth and metabolic
activity of the isolated strains on nylon12 compared to a mixture of cyclododecane and dodecane. The
Alcanivorax borkumensis isolate showed almost no growth on the nylon12 after seven days. The metabolic ac-
tivity of the isolated strains was measured through bioorthogonal non-canonical amino acid tagging (BONCAT).

Second, the ecological response to exposure of fresh polymers of these plastic degrading communities, comprising
Alcanivorax, will be followed over time. Metabolic activity will be determined with BONCAT, after which
the active fraction will be sorted. These sorted samples will be sent out for amplicon sequencing to identify in
what part of the degradation process Alcanivorax comes in play.

During my presentation | will further elucidate the role the Alcanivorax genus plays in degradation of plastics
in the marine environment.
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954 / MONITORING THE FATE OF SULFONAMIDE RESISTANCE GENES “
AND THE MOBILE GENETIC ELEMENT INTI1 IN A WASTE WATER
IMPACTED RIVER STREAM

Keywords: antibiotic resistance, mobile genetic elements, intI1, aquatic ecosystems
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Even though antibiotics are known to cause antibiotic resistance, currently there are no regulations regarding
there discharge from wastewater treatment plants (WWTP) into river systems, making surface waters a reservoir
for antibiotics and antibiotic resistance genes (ARGs) [1].

Several indicator genes, including sulfonamide resistance genes sull and sul2 and the integrase gene intl1,
were proposed to better understand the fate of ARGs in aquatic ecosystems. Both intl1 and sull are part
of the class 1 integron, a mobile genetic element (MGE) accumulating various ARGs [2].

Here we monitored the abundance of those genes compared to 16S rRNA in a river from pristine source to
WWTP-impacted water using quantitative real-time PCR. We sequenced the gene cassette inserts of class 1
integron to determine their alteration along the stream. The dynamics of the microbial communities were
studied. In addition, the concentration of sulfamethoxazole (SMX) and conventional water parameters were
measured using standard analytical methods.

Our results show the highest abundancy of sull and sul2 in WWTP effluent. While the frequency of sull and
sul2 is decreasing downstream the WWTP and overall water quality is improving, the relative abundance of
intl1 is increasing. This observation contradicts previous studies, where sull and intl1 abundance were directly
correlated due to their co-occurrence in the class 1 integron [3]. Apart from that, the variety of integron gene
cassette inserts constantly decreased downstream the WWTP too.

Our findings confirm the knowledge gap regarding factors driving the fate and spread of ARGs linked to MGE
in aquatic ecosystems.
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978 | MICROALGAE AND BACTERIA INTERACTION - m
NOVEL INSIGHTS AND APPLICATIONS

Keywords: symbiosis and host, microalgae-bacteria interaction, nan, nan
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BACKGROUND

Tight associations between microalgae and bacteria caused the evolution of a complex network of cross-
kingdom interactions. Orchestrated nutrient exchange, quorum sensing mediation and quorum quenching
of the signals defined a wide spectrum of associations at highly complex assemblages of unicellular microalgae
and associated bacteria. However, it remains unknown if the associated microbiota is specific for the microalga
and which role individual bacterial taxa play.

OBJECTIVES
Our goal is to identify the key mechanisms and signals involved in the interaction of bacteria and microalga.
METHODS

We sequenced the microbiome of the microalga Scenedesmus quadricauda MZCH10104 and isolated various
bacterial strains affiliated with the alga. One of the obtained isolates, HH091, which is affiliated with the phylum
Bacteroidetes strongly stimulated growth and photosynthesis of the alga Scenedesmus quadricauda
and Micrasterias radians in co-culture. For this, the whole-genome of the strain HH091 was established.

RESULTS

The metatranscriptome analysis indicates that the transcriptionally most active bacteria with respect to key
genes commonly involved in plant—-microbe interactions in the Scenedesmus strain belong to the phylum of
the Proteobacteria and Bacteroidetes. The genome analysis of the isolate HH091 revealed several fascinating
genetic features, such as multiple secretion systems, QQ mechanisms, polysaccharide utilizing gene clusters,
unique signal transduction systems and different mechanisms of secondary metabolites, which may explain
the molecular basis of bacteria-alga interactions. These data expand our understanding of species interactions
within aquaculture and identify several genes involved in the molecular basis of bacteria-alga interactions that

can serve as an established synthetic plant-bacteria system.
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989 / TAXONOMY AND METABOLISM OF THE GLOBAL “
FRESHWATER MICROBIOME
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The continual cataloging and investigation of environmental microbial communities is critical as a basis for
understanding our planet and its biogeochemical cycles. But in order to better contextualise past and future

data we need to know what is a/typical for a given habitat or if there are differences between habitats.

To explore these questions we taxonomically and functionally characterised approximately one thousand publicly
available freshwater microbial metagenomes Kraken2 and humann3 with refseq, GT, and pfam databases. We
then compared their metabolic gene content and community membership to sample habitat descriptions. In
general, similar taxa and functions were found throughout, though differences between habitats increased
as taxonomic level decreased (e.g. fig 1). To identify potential consortia we also visualised taxonomic
and functional co-occurrence networks. These analyses will assist researchers in making well founded comparative
statements about the microbial community of freshwaters in the future.
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1023 /| MECHANISMS OF GLOBAL EPISTASIS AND THE PREDICTABILITY “
OFMARINE MICROORGANISMS FOR BIOREMEDIATION OF OIL SPILLS:
CULTURE-DEPENDENT AND INDEPENDENT APPROACHES

Keywords: Oil spills, Bioremediation, Next-generation sequencing, Microbial cultivation
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Microorganisms with the capability to degrade petroleum hydrocarbons have been widely studied to improve
bioremediation techniques for the mitigation of oil spills. The development of culture-independent methods
allowed insights into the structure and composition of microbial communities with the ability to degrade
petroleum compounds.
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However, culture-dependent methods are still an important tool to recover and characterize the microbial
strains of interest. For this work, a combination of these two approaches was applied to study the potential
of marine microbial communities to degrade hydrocarbon compounds. Seawater samples were collected in
21 sites, in four delimited areas, along the NW coast of the Iberian Peninsula, and kept in microcosms spiked
with crude-oil and nutrients, for 15 days. Then, the samples from the microcosms were filtered through
SterivexTM, for 16S rRNA gene next-generation sequencing and platted in three culture media: Marine Agar,
M1 and Bushnell-Haas. Microbial isolates were later identified through Sanger sequencing. A total of 319
isolates were cultivated, where 48 genera were identified from the 21 sampling sites. These included the most
abundant genera of the enriched communities, according to the taxonomic characterization by next-generation
sequencing: Alcanivorax (composing 49% of all communities from the NGS analysis), Thalassospira (9%),
Pseudomonas (5%), Marinobacter (2%), Joostella (1%), Cobetia (0.4%) and Thioclava (0.4%). Results also
showed that only these 7 genera were common in the four delimited areas, potentially indicating that a prototype
microbial consortium could be developed to implement as a bioremediation technique to mitigate oil spills
using native microorganisms.
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1046 / PHYTOPLANKTON PHOTOSYNTHESIS: AN UNEXPLORED SOURCE “
OF BIOGENIC METHANE EMISSION FROM OXIC ENVIRONMENTS

Keywords: oxic methane production, photosynthesis-associated methane production,
global methane budget, phytoplankton

Methane is the second most significant anthropogenically influenced greenhouse gas with a global warming
potential 85 times higher than carbon-dioxide, over a period of 20 years. Atmospheric methane has been
steadily increasing, yet its natural sources are not well constrained, with the largest uncertainties occurring
in aquatic ecosystems. Significant methane concentrations in oxic surface waters have been long witnessed
worldwide and shown to significantly contribute to the aquatic methane fluxes. This phenomenon that contradicts

traditional concepts of strictly anoxic archaeal methanogenesis was termed the “Methane Paradox”.

By now, plants, algae, saprophytic fungi and mammals were evidenced to emit methane under oxic conditions.
Thus, methanogenic Archaea lost their exclusivity on methanogenesis. Recent studies show that all evaluated
Cyanobacteria, diatoms and haptophytes, major constituents of freshwater and marine phytoplankton, emit
methane during photosynthesis. This is independent of external methylated precursors such as methylphos-
phonates, methylamines and Dimethylsulfoniopropionate, whose demethylation by prokaryotic phytoplankton
(and other microorganisms) was shown to be a potent methane source. Given the global distribution of
phytoplankton these organisms likely significantly contribute to methane fluxes from oxic environments and
accordingly to the global methane budget. Furthermore, the recently observed increase in cyanobacterial and
algal blooms likely due to global warming and anthropogenic eutrophication, may result in a feedback loop
where blooms release methane, leading to further warming and further increase in blooms. Current data are
evidence of photosynthesis-associated methane production and its potential rates, yet further research

is required to provide emission estimates at a global scale.
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1188 / ARCTIC DEEP-SEA MICROBIAL COMMUNITIES AS POTENTIAL “
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The rapid Arctic sea decline is opening new shipping routes, increasing the risk of accidental oil spills
in this environment. The present work aims to explore the capabilities of autochthonous deep-sea microbial
communities to degrade petrol hydrocarbons as potential resources that could contribute to the recovery of
the arctic environment.

Sampling was performed during MarineMine cruise in summer 2016 along the Arctic Mid-Ocean Ridge (AMOR).
A core device was used to collect four deep-sea sediment samples at around 2600 meters depth. Samples were
preserved in LifeGuard solution till further processing. At CIIMAR laboratories a microcosm experiment was set
up, incubating deep-sea samples for 15 days in presence of crude oil. At the end of the experiment, three dif-
ferent culture media were used to isolate hydrocarbons degrading microorganisms (HD) with the ability to use
crude oil as carbon source. Isolated strains were identified by sanger sequencing. The abundance of hydro-
carbon-degrading bacteria at the beginning and at the end of the experiment was evaluated through the Most
Probable Number (MPN) method. Moreover, culture-independent approach allowed the characterization of
the microbial communities by V4-V5 16S rRNA amplicon sequencing (lllumina MiSeq) at the beginning and end
of the microcosm experiment.

Preliminary results showed a drastic decrease in richness and diversity after the enrichment with crude oil,
which was accompanied by an increase in the abundance of genera already known to degrade hydrocarbons. HD
microorganisms isolated in the present study were cryopreserved in a georeferenced microbial bank for future
biotechnological application in bioremediation context.
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BACKGROUND

There is less focus on the impact of the treatments on the deactivation of the faecal indicator organisms once
added to the soil.

OBJECTIVES

In this study, the Weibull survival function was used to describe the deactivation of the indicator organisms
E. coli in soil amended with cattle manure that had been treated by burning, anaerobic digestion, composting
or without treatment.

METHODS

The Weibull parameters for each treatment were determined using E. coli measurements following application
of the treated wastes to soils. The model was then evaluated using E. coli measurements from independent
plots at the same site with different application rates of treated wastes. RESULTS: A statistically significant
correlation and high coincidence between the simulated and measured values was obtained, demonstrating
that the model was suitable to provide a comparative assessment of the effectiveness of different treatments
methods at reducing E. coli loads at this site. The simulations revealed that anaerobic digestion or burning of
cattle manure were equally effective at reducing the E. coli loads to background levels.
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However, burning retained very little nitrogen, so the ash residue was ineffective as an organic fertiliser. The E. coli
remaining in ash was more persistent in the soil than from other treatment methods, so care should be taken to
avoid disposing of ash in large piles. Anaerobic digestion was effective at reducing the E. coli levels while retaining
a high proportion of nitrogen in the bioslurry residue, but the persistence of the E. coli was higher than in compost.
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421 | COMPARATIVE IN VITRO EVALUATION OF GENOTOXIC POTENTIAL “
OF THE DANUBE RIVER WATER EXTRACTS IN PROKARYOTIC
AND EUKARYOTIC ASSAYS
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BACKGROUND

Prokaryotic assays are of great interest in eco/geno-toxicology as they are short-term, simple and cost
effective. Application of strains of Salmonella typhimurium with modifications such as increased cell wall
permeability and lack of excision repair system is common for the detection of genotoxicity. Various eukaryotic
models have been developed lately, such as fish derived cell lines, which can mimic the response of the aquatic
organisms. Considering different level of cell organization among these models, difference in sensitivity
is expected, yet only few studies address this topic.

OBJECTIVES

The major objective was to investigate genotoxic potential of extracts of surface water of the Danube
and to compare the results obtained in applied prokaryotic and eukaryotic models.
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METHODS

Surface water samples from 24 sites along the Danube River were extracted by LVSPE Horizon sampler providing
relative enrichment factor (REF) of the extracts of 25,000x. For representative prokaryotic model the SOS/
umuC assay with S. typhimurium TA1535/pSK1002 was used. Eukaryotic model comprised assessment of
cytotoxicity by MTS test and assessment of genotoxicity by comet assay in ZFL (ZebraFish Liver) cells.

RESULTS

While none of the tested samples has induced SOS response, the result of MTS assay indicated that 11 of 24
samples were cytotoxic. In comet assay, genotoxic potential was found in 9 of 24 samples. Results indicated
higher sensitivity of used eukaryotic model in comparison with prokaryotic. Applied prokaryotic assay is often
suggested to be used as prescreening tool in diagnostics of genotoxic potential which by our opinion could
be misleading.
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585 / FOUNDING THE METAPROTEOMICS INITIATIVE, DRIVEN BY “
THE FIRST MULTI-LAB BENCHMARK EFFORT IN THE FIELD

Keywords: metaproteomics, muilti-omics, benchmarking, scientific community

During my FEMS RTG-funded research stay at the BAM institute in Berlin, Germany, | had the opportunity
of closely collaborating with Dr. Thilo Muth. That collaboration (although in COVID times) turned out to be
so successful that he was later appointed as co-supervisor of my PhD dissertation.

At the BAM institute, | worked on the first ever, community-driven, multi-lab comparison in the rapidly
expanding field of metaproteomics. This publication includes detailed analyses of the impact of the different
wet-lab and dry-lab workflows used in this multi-lab study, and found that the functional profiles obtained
from these diverse analyses were highly similar across workflows, while differences were observed for the
taxonomic composition in both the metaproteomic and multi-omic comparison.

This publication had a considerable impact on my PhD trajectory, and turned out to be an important cornerstone
of my PhD dissertation - but even more importantly, it allowed me to closely collaborate with several leading
Pls in the metaproteomics field.

Motivated by those fruitful collaborations, | took the opportunity to gather a team of motivated junior and
senior researchers in the field to co-found the Metaproteomics Initiative (www.metaproteomics.org).
Since February 2021, this Initiative is even officially recognized by the European Proteomics Society (EuPA).
Currently, this Initiative gathers over 140 members in 60+ labs from 17 countries.

In conclusion: this research stay, and the resulting publication and Initiative, already had a major impact
on my career and life, and I’'m FEMS therefore very grateful to fund this amazing opportunity.
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BACKGROUND

Phosphonates (Phn) are a class of organophosphorus molecules characterized by a chemically stable car-
bon-to-phosphorus (C—P) bond (1). The growing global demand of Phn, particularly the herbicide glyphosate
(GP), call for alternative solutions for their bioremediation. We had previously isolated 62 bacterial strains that
can degrade Phn. When the genome of one isolate (Agrobacterium tumefaciens CHLDO) was sequenced, a phn
polycistronic gene cluster was identified. This cluster (phnGHIJKLO-phnCDE2E1-duf104phnMN) encodes a C-P
lyase complex and transporters, which explains the Phn-degradation capability of strain CHLDO (2).

OBJECTIVES

A synthetic biology strategy was adopted to engineer the C-P lyase pathway of A. tumefaciens CHLDO into the
well-known bioremediation chassis Pseudomonas putida towards GP degradation. The transcriptional regulation of
the phn cluster was likewise explored for constructing a Phn transcriptional-based biosensor.

METHODS

In a “top-down” approach, a minimal complement of phn genes was expressed in a standard plasmid (3) with
its native structure and promoters. A synthetic glycine auxotroph of P. putida (AGLY strain) was used to couple
growth with GP assimilation. In parallel, a Golden Gate toolkit was used to construct plasmids for Phn detection
and quantification with orthogonal control.
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RESULTS

P. putida AGLY carrying the phnG-phnN cluster grew faster compared to the control in the presence of GP at low
glycine concentration, indicating that the Phn enzymes are active but not able to complement the auxotrophy. A.
tumefaciens CHLDO carrying reporter fluorophores fused to phnG, phnC, and DUF1045 promoters could sense
different Phn compounds, laying the basis towards efficient GP degradation.
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1079 / FLUORESCENT PERICONIA MACROSPINOSA STRAINS “
TO STUDY HOSTS PREFERENCES AND UNDERSTAND
ECOLOGICAL FUNCTIONS OF ROOT ENDOPHYTES
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Dark septate endophytic (DSE) fungi represent one of the groups of microorganisms that colonize plant roots.
Periconia macrospinosa is a common DSE that extensively colonizes gramineous plants on both agricultural
and natural habitats, without causing any immediate, overtly negative effects. Although P. macrospinosa
is a well-studied species, its interaction with the host plant is still not completely understood.

In this study we aimed to carry out Agrobacterium-mediated transformation on four P. macrospinosa strains
isolated at Martonvasar Agricultural Institute, from long term monocultures of two crops: wheat and maize.

Agrobacterium strains were carrying one of the two binary vectors: pCBCT16 for green fluorescence and
pBTRtdTOM for red, to allow simultaneous visualization of different P. macrospinosa strains in further
research. Insertion of transfer DNA in the transformants’ genomes was checked by digital droplet PCR (ddPCR).
Saprotrophic growth capacity of transformants was measured during growth tests. Plant colonization ability
was tested with wheat in an in vitro inoculation test, the colonization of the roots was visualized by confocal
laser scanning microscopy.

The transformation resulted in 38 stable transformants, 16 carrying green and 22 carrying red fluorescent
proteins. The tagged strains could colonize the inner tissues of the roots, and the visualization was successful
in most cases. With the transformants that did not significantly differ from the wild-type in above mentioned
characteristics further experiments will be set up. This experiment will contribute to our understanding
of host-adaptation in the interaction between gramineous plant roots and DSE fungi.
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372 /| ASSESSMENT OF THE EFFECT OF TEMPERATURE ON THE ATTACHMENT
OF ESCHERICHIA COLI O104:H4 TO THE CRESS PLANT
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The undeniable temperature fluctuations due to climate change are recognized all over the world. Food safety
is one of the areas that could be affected by the changes in temperature with changes in the survival of the
foodborne pathogens on fresh produce. Prior to consumption, fresh produce is minimally processed. Therefore,
they are prone to cause foodborne diseases. This study aimed to investigate the impact of climate change
on the attachment of Shiga toxin producing Escherichia coli 0104:H4 on cress plant grown under controlled
conditions. The plant materials were inoculated at different stages of growth at a level of 8 log MPN/ml to
analyze the effect of inoculation time (7, 14, 21 and 28 days post sowing; dps) on the attachment level of E. coli
0104:H4 at harvest (30 dps) at temperature increase scenarios designed according to different greenhouse
gas emission mitigation scenarios (+2, +4 and +60C). This present study revealed that different climate change
scenarios did not lead to a significant increase or decrease in the pathogen attachment levels (between 4.5
to 7 log MPN/g) on leaf tissue at 30 dps. The plant that was inoculated at a later stage (21 dps) showed higher
pathogen load at all climate change scenarios studied. Besides, the pathogen load on the leaves were tightly
bound to the surface (~3.5 to 7 log MPN/g), therefore, they could not be eliminated by washing steps.
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389 / CONTRIBUTION OF LACTIC ACID BACTERIA AND BIFIDOBACTERIA m
TO ANTIMICROBIAL RESISTANCE IN THE AGRO-FOOD CHAIN
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BACKGROUND

Antimicrobial resistance of bacterial pathogens presents a serious threat. Lactic acid bacteria (LAB) and bifidobacteria
may increase the gene pool from which pathogens can acquire antimicrobial resistance genes (ARGs).

OBJECTIVES

Our aim was to determine antimicrobial susceptibility and genotypic resistance traits of LAB and bifidobacteria
deliberately introduced into the agro-food chain and to evaluate their contribution to the spread of antimicrobial
resistance in the agro-food chain.

METHODS

Phenotypic susceptibility was determined for 474 strains (157 strains deliberately introduced into the agro-food
chain as starter, protective, or probiotic cultures or as feed additives (SPPF group), 154 isolates from fermented
products, 90 from human intestinal mucosa/faeces, and 73 from human milk/colostrum). Minimum inhibi-
tory concentrations were determined using broth microdilution in accordance with the standard 1SO 10932.
Whole genome sequences obtained by sequencing the selected representatives (n = 75) and publicly available
genomes (n = 1039) were screened in silico for ARGs and mobile elements (MGEs).
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RESULTS

The results revealed that 13.8 % of strains in the SPPF group contained acquired ARGs, most frequently for
tetracycline. We confirmed that ARGs and MGEs were not as abundant in the SPPF group as in strains from
human gut, suggesting that this group does not pose a significant threat. However, attention should be paid
especially to individual probiotic strains containing elements that have been shown to have a high potential
for transferability in the gut microbiota. These elements were uncommon in isolates of the natural microbiota
from fermented products and were atypical of starter cultures.
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BACKGROUND

Natural antimicrobials have become popular due to the negative perception associated with synthetic food
preservatives. Therefore, the activity of natural phenolics against food-contaminating microorganisms deserves
increased attention, but data on the effects of such phenolics on spoilage yeasts are still limited.

OBJECTIVES

To determine the antimicrobial efficacy of different classes of natural phenolics, i.e., hydroxybenzoic acids,
hydroxycinnamic acids, stilbenes, flavonoids and phenolic aldehydes, against the planktonic growth, biofilm
formation, and adhesion of Pichia anomala, Saccharomyces cerevisiae, Schizosaccharomyces pombe
and Debaryomyces hansenii.

METHODS

Microdilution approaches were used to assay the activities of studied yeasts in the presence of phenolics.
Combined effect of phenolics with or without synthetic food preservatives was also studied by using checkerboard
methodology. Biofilms formed were visualized by fluorescence microscopy. Molecular docking analysis was
also performed for selected phenolics.
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RESULTS

In general, cinnamic acid and vanillin had the highest anti-yeast activity in the growth inhibition tests.
In S. pombe, minimum inhibitory concentrations of epicatechin and cinnamic acid decreased 16- and 4-fold,
respectively, in the presence of vanillin. Synergistic effect was found between sodium benzoate and vanillin
when P. anomala, S. cerevisiae and S. pombe were used as test organisms. Both microdilution and microscopy
analyses showed reduced D. hansenii, P. anomala and S. pombe biofilms in the presence of many phenolics.
In addition, cinnamic acid and vanillin presented strong antiadhesion activity against the studied yeasts.
In silico studies revealed high binding potential for some phenolics to certain protein targets in S. cerevisiae.
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THE EFFECTIVENESS OF AN UV-LED DEVICE TO INACTIVATE
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UV-LEDs have emerged as potential disinfection technologies and offer a new opportunity for combatting
Campylobacter in the food industry. The objective of this study was to assess and predict the inactivation
of C. jejuni populations in a liquid medium using a modelling tool when the UV-LED technology was applied
at different wavelengths and treatment times. C. jejuni NCTC 11168 was cultured and incubated microaerobically
in Mueller Hinton broth at 42°C for 48 h. From this suspension, serial dilutions were carried out in maximum
recovery diluent (MRD) until a concentration of ~5 log CFU/mL was obtained in a volume of 10 mL.

Suspensions were poured into glass petri dishes and treated inside the device using wavelengths of 280,
300 and 365 nm and combinations (280 + 300, 280 + 365 and 280 + 300 + 365 nm) for 1 to 150 s. Untreated
samples were used as controls. After treatment, a ten-fold dilution series was prepared from samples, plated
on to modified charcoal cefoperazone deoxycholate agar (mCCDA) and incubated microaerobically for 42°C
for 48 h. The GInaFit tool was employed and four models were selected: Log Linear, Log Linear and Shoulder,
Weibull and Double Weibull. The most effective wavelengths were 280 + 300 and 280 nm which showed
a reduction of ~4 log CFU/mL (Dt) after 5 and 7 s, respectively. Although all the selected models observed
a good fit, Log Linear model was found to better describe the efficacy of the UV-LED technology for the inactivation
of Campylobacter.
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452 /ISOLATION AND IDENTIFICATION OF NOVEL NON-DAIRY m
STARTER CULTURES CANDIDATES FROM BACKSLOPPED PLANT MATRIX
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Currently, the majority of starter cultures on the market are originally isolated from milk and therefore do not
provide the most optimal fermentation for plant matrices. Developing plant-derived starter cultures would
be an enormous step to create good dairy alternatives. The aim of this study was to isolate and identify novel
non-dairy starter cultures candidates using backslopping.

The evolution of bacterial consortia was studied in two oat and two pea drinks during backslopping at three
different temperatures. The inoculum for the experiments was a natural consortium originating from horseradish,
blackcurrant leaves, oat florets, and green peas. The samples were fermented at 42 °C, 34 °C, 25 °C
and renewed for seventeen backslopping cycles.

Four samples were selected for strain isolation based on 16S rRNA sequencing and aroma characteristics.
The bacterial strain isolation from samples were performed by using out plating technique and colonies were
identified by MALDI-TOF mass spectrometry. The results showed that 1-3 species dominated in the consortia.
We were able to identify and isolate nine lactic acid bacteria species from plant origin. The isolated species
belonged to the genera Leuconostoc, Enterococcus, Lactobacillus and Lactococcus.
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There has been a renewal of interest in the use of probiotics as biotherapeutic agents. Various probiotic
strains have been identified and the most known probiotic bacteria is Lactiplantibacillus plantarum (former
Lactobacillus plantarum). The prebiotic effect of honey on probiotic bacteria, which as part of the body’s
natural microbiota, plays an important role preventing diseases by various pathogenic microorganisms in the
gut. At the same time, studies showed superior antibacterial efficacy of honeydew honeys to nectar honeys.

The aim of this study was to determine potential combined antimicrobial effect of fir (Abies alba Mill.)
honeydew honey (HS) and probiotic bacteria L. plantarum on Salmonella enterica serotype Typhimurium.
The effect of fir honeydew honey on the growth of L. plantarum in different media (MRS and BHI)]
and the potential synergistic effect of HS and L. plantarum on the growth of S. Typhimurium in the BHI
medium were examined. As control, 10% glucose instead of HS was used.

The results showed that concentrations up to 5% of HS sample stimulated the growth and metabolic activity
of L. plantarum. Combined HS (5%) and L. plantarum significantly inhibited the growth of S. Typhimurium
in BHI broth compared to the application of individual components. Fir honeydew honey showed potential
prebiotic properties and antimicrobial activity.
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BACKGROUND

New consumer behaviors have strongly affected the market for alternative dairy products. Demand for new
plant-based products is driving strong growth in this sector. The need to develop modern food based on
by-products of the agri-food industry is driven by consumer expectations for ecological solutions that are
compatible with the circular economy concept. Black cumin oil press cake (BCPC) is a by-product of pressing oil
from whole seeds and its potential for developing new types of functional foods is not fully exploited.

OBJECTIVES

In this study, attention was given to the development of new semi-solid yogurt-like products based on
an unconventional matrix such as BCPC. Two trial variants containing 15% and 20% (w/w) of BCPC were
fermented with commercial yogurt starter culture and refrigerated for up to 28 days.
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METHODS AND RESULTS

Several parameters such as pH, total free amino acids, reducing sugars content, microbial population level,
bioactivity, viscosity, textural parameters, and color were evaluated. Throughout the storage period, the number
of lactic acid bacteria exceeded the recommended minimum level. The study showed numerous changes in the
studied parameters compared to the unfermented products. Moreover, significant changes in the antioxidant
activity (FRAP, DPPH, ABTS, and reducing power), polyphenols, and flavonoids contents were observed. Presented
results open the possible pathways to obtain a novel black cumin-based product.
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BACKGROUND

Well-known fact is that biofilm forming bacteria are significant source of repeated problems in food processing
environments. The problem is multiplied if foodborne viruses are embedded in the matrix or attached to the
food-contact surfaces. Attachment of norovirus to stainless steel could be achieved after 10 min contact time.
The knowledge of antimicrobial efficiency of different disinfectants allows improvement of decontamination
strategies and reduction of the incidence of illness caused by these foodborne pathogens.

OBJECTIVES

To evaluate the effectiveness of commercial disinfectants based on sodium hypochlorite (4.5 g/100 g) and dimethyl
benzyl ammonium chloride (0.75 g/100 g) on mixture of human norovirus (106 GE/uL) and Escherichia coli
(107 CFU/mL) attached to stainless steel and plastic board.

METHODS

The effectiveness of disinfection was tested after 15 min contact time using Lightning MVP ICON method. For
the quantification of norovirus RT-gPCR method was used.

RESULTS

After disinfection without rinsing for both tested surfaces, MVP results obtained in seconds were in a red
warning zone, meaning that the cleaning must be repeated. After rinsing the surface were detected in
a clean zone. The results indicated that adhesion of selected bacteria suspension was weak and adherent cells
could be removed by additional rinsing. The number of detected noroviruses after sanitizing with sodium
hypochlorite without rinsing were 2.2 for stainless steel and 2.3 log10 GE/uL for plastic board, while after
rinsing 1.2 and 1.9 log10 GE/uL, respectively. The reduction of norovirus using chlorine-free disinfectant was
not significant.
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BACKGROUND

Salmonellosis is the second most commonly reported bacterial zoonotic infection in humans in Europe. Since
2015, the prevalence of Salmonella 4,[5],12:i:- has increased significantly. This could be associated to different
factors such as more invasiveness and persistence of this serotype in the host, and/or its ability to develop
and persist inside biofilms.

OBJECTIVES

This study aims to evaluate the ability of S. 4,[5],12:i:- to form biofilms and to search for genotypes associated
with this capability.

METHODS

A total of 92 isolates from serovars S. 4,[5],12:i:- and S. Typhimurium from human, food or pig origins were
selected. Biofilms were developed in polystyrene microtiter plates, at 37 2C for 24 hours, and measured by

the Specific Biofilm Formation index (SBF). Illumina MiSeq was used for Whole Genome Sequencing, and pan-
Genome-Wide Association Study (pan-GWAS) was performed using Prokka, Roary and Pyseer.
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RESULTS

All strains produced biofilm, but it was less abundant (p<0.001) in S. 4,[5],12:i:- (SBF=0.44+0.25) than in S.
Typhimurium (SBF=0.76+0.46). Pan-GWAS gave 127 significant clusters of orthologous groups and genes as-
sociated with SBF, including the iroBCDEN operon. This operon is required for the synthesis, secretion and
uptake of the salmochelin siderophore and was interrupted in S. 4,[5],12:i:-.

CONCLUSION

Using pan-GWAS we identified different genes for the first time associated with biofilm formation. Our results
suggest that interruption of salmochelin system could be involved in the S. 4,[5],12:i:- reduced biofilm. Fur-
ther studies on biofilm composition, gene expression and the effect of gene-knockout will be conducted to
confirm this finding.
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BACKGROUND

Limited number of antifungal drugs are available to treat fungal infections in the first-line therapy of life-
threatening mycoses. Fungi are able to develop resistance mechanism to these drugs and as a consequence,
the incidences of fatal mycoses dramatically increased in the last years. Therefore, there is a substantial
demand for development of new antifungal compounds with minimal potential for resistance development.
The features of Neosartorya (Aspergillus) fischeri antifungal protein 2 (NFAP2) and its y-core peptide derivative
(NFAP2impy) render them to be promising candidates.
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OBJECTIVES

One of the requirements in the reliable application of NFAP2 and NFAP2impy as antifungals drugs is an under-
standing the potential of fungi to develop resistance/tolerance to them. In the present study, we investigated
it in Candida albicans CBS 5982 in comparison with fluconazole (FLK), a widely used antifungal drug to treat
Candida infections. We also investigated whether the developed resistance/tolerance is broad spectrum
or specific to FLK, NFAP2 or NFAP2impy.

METHODS

We addressed these questions by a micro-evolution experiment; and an antifungal susceptibility testing with

different licensed antifungal drugs (CLSI-M27A3 broth microdilution assay).

RESULTS

We observed that C. albicans has a limited potential to develop resistance to NAFP2 and NFAP2impy in comparison

to FLK. The NFAP2-, NFAP2impy- and FLK-resistance/tolerance development increased or decreased the susceptibility

of C. albicans to licensed antifungals depending on the class of the drug.
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BACKGROUND/OBJECTIVES

Cutibacterium acnes is a commensal skin bacterium, involved in shoulder prosthesis infections that are difficult
to diagnose [Boisrenoult et al., 2018]. C. acnes infections mainly present low-grade clinical symptoms [Portillo
et al., 2013]. This led us to hypothesize that C. acnes could escape immune system detection. We investigated
the ability of C. acnes strains from distinct origins to trigger human primary neutrophils (PMNs) response.

METHODS

Healthy donor’s neutrophils were cultivated in contact with 96-hour planktonic (MOI 20:1 and 2:1) or 120-hour
biofilms C. acnes cultures (CIP53.117, facial acne; pathogenic -Ep4- and -BPI22- and commensal -C5- clinical
strains), during 4h. IL-8 and TNF-a concentrations, and MMP-9 activity, were determined by ELISA and zymography
respectively. mRNA levels of these mediators were evaluated by RT-gPCR. Cell viability was assessed
by lactate-dehydrogenase assay.
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RESULTS

We demonstrated that neutrophils detect C. acnes both in planktonic and biofilm culture. All strains induced
a significant MOI-dependent increase in PMNs cytokines production, as well as MMP-9 activity (p<0.05).
Clinical strains triggered higher PMNs response (more than a 2-fold increase for IL-8) than the CIP strain,
except for TNF-a which production remained stable with C5 and Ep4. In contact with biofilms, cytokines
production by PMNs was further increased (2 to 6-fold for IL-8 and 2-fold for TNF-a compared to planktonic
conditions). These data were reinforced with similar mRNA expression patterns. Finally, C. acnes biofilm led
to anincrease in LDH signal. This work suggests that C. acnes did not escape the PMN-mediated acute inflammation
during inflammation set-up.
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The gut microbiota confers colonization resistance (CR) to discourage pathogen blooms during homeostasis.
Previous work identified that enteropathogenic bacteria like Salmonella Typhimurium exploit virulence-elicited
hostimmune responses to overcome CR. In S. Typhimurium, virulence factors controlled by the HilD regulon trigger
gut inflammation which creates an environment favoring pathogen growth and survival. Notably, previous
work showed that HilD regulon-induced inflammation is a public good and that hilD mutants with attenuated
virulence (i.e., cheaters) emerge during S. Typhimurium infections in mice. However, hilD mutants are infrequent
among natural isolates. Therefore, how S. Typhimurium can benefit from the inflammation without the rise
of hilD mutants is not well understood. Here, we investigated the role of gut inflammation and the host microbiota
in controlling the maintenance of S. Typhimurium virulence.

To asses this, we used multiple mouse models featuring different degrees of inflammation and microbiota
complexity. Under hygienic isolation, antibiotic pre-treatment plus severe gut inflammation led to the rise
of mutants with damaged HilD virulence regulons that were shed over 160 days at very high densities (>108
CFU/g). In contrast, infection models triggering a lower degree of gut inflammation permitted substantial fecal
shedding of S.Tm wild-type and limited the rise of such mutants. Furthermore, we assessed the role of gut
inflammation, microbiota composition, and how they affect hilD mutant rise and pathogen shedding in more
detail. Our results suggest that the intensity of the gut inflammation and the degree of microbiota disruption

are important determinants of within-host evolution of S. Typhimurium virulence.
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Giant viruses have been a hotspot of unresolved controversies since their discovery, including the definition
of “Virus”, their involvement in eukaryogenesis, their origin and evolution. While increasing viral familie
s and genome diversity has accumulated during recent years, functional genomics has been largely neglected.
Here we describe an experimental framework to genetically modify nuclear Giant Viruses and their host Acan-
thamoeba castellanii using CRISPR/Cas9. We utilize this technology to trace the evolution from icosahedral
to amphora-like giant viruses. Particularly, we show the importance of hijacking the host cellulose synthase
during evolution of icosahedral to ovoid shape. Importantly, while host-derived cellulose can be identified
in the particle of these viruses, host cellulose-binding proteins are strikingly absent. Our current work is being
directed to the identification of viral cellulose-binding proteins that would have accompanied the incorporation
of such polymer into the particle. Finally, transitioning from ovoid to amphora shape involved the emancipation
from an essential major capsid protein; hallmark of icosahedral particles. Overall, we demonstrate the possibility
of emergence of a novel viral morphogenetic module by recruitment of cellular proteins and introduce a battery
of tools to allow manipulation of the up-to 70% ORFan-containing genome of giant viruses.
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Keywords: gut microbiota, Short-chain fatty acids, Diarrheogenic E. coli, nan

BACKGROUND

The gut microbiota and its metabolites are responsible for the maintenance of intestinal homeostasis and the pre-
vention of colonization by enteric pathogens, such as diarrheagenic Escherichia coli (ECD). Short-chain fatty acids
(SCFA) are the most abundant products of bacterial fermentation, and their role in the development of diarrheal
disease is controversial. We determined SCFA levels and gut microbiota composition in stool samples from children
under 5 years of age, with and without diarrhea, and their correlation with the presence of SCFA-producing bacteria.

METHODOLOGY

40 diarrheal samples positive for a DEC pathotype and 43 stool samples from healthy children were analyzed. Gut
microbiota composition and SCFA concentration were determined by 16S rRNA sequencing and HPLC, respectively.

RESULTS

A distinctive composition of the gut microbiota was observed in both groups. In diarrhea samples, higher levels
of acetate, propionate, and butyrate compared to samples from healthy children were found. Correlation analysis
showed that acetate production is positively correlated with Blautia genus, while propionate and butyrate produc-
tion is positively correlated with Coprococcus genus in children with diarrhea by ECD. Butyrate production was pos-
itively correlated with Faecalibacterium and Roseburia genera in both the ECD and control groups, and Bacteroides
was negatively correlated with acetate and propionate production in the control group.

CONCLUSION

We found high levels of SCFA in stool samples from children with DEC infection compared to samples from healthy
children. The SCFA levels correlate with the presence of specific genera of SCFA-producing bacteria in both groups.
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BACKGROUND

Salmonella pathogenicity island 1 (SPI-1) encodes the major mechanism used by Salmonella to colonize
enterocytes and ultimately induce gut inflammation. We previously demonstrated that a widespread lineage
of the swine-adapted Salmonella serovar Derby carries mutations in SPI-1 genes (hilD, hilC, sipA) reducing its
in-vitro colonization of human more than swine enterocytes. These findings indicate that SPI-1 is nonessential
for S. Derby circulation in swine and that the fixation of the observed mutations represents a step in
the progressive adaptation of S. Derby to this host and a reduced risk to humans.

OBJECTIVES

to verify if other swine-adapted Salmonella serovars accumulate deleterious mutations in SPI-1 in their
adaptation process to swine.

METHODS

We analysed S. Rissen, another swine-adapted Salmonella, by a gene-by-gene and a SNP-based analysis of the
genomic reads of 73 S. Rissen isolates from Sequence Read Archive and seven isolates from our laboratory.
We searched for loss of SPI-1 genes and/or their missense mutations.

RESULTS

We found five S. Rissen genomes lacking 9-12 out of 41 SPI-1 genes. Overall, we observed a higher percentage
of missense mutations in sipA, possibly affecting the protein function, than the other SPI-1 genes. This finding
is in line with what observed in the studied lineage of S. Derby which carries a nonsense mutation in sipA.
Overall our data further support the hypothesis that SPI-1 is nonessential for Salmonella circulation in swine
and that swine-adapted serovars undergo converging evolution in their adaptation to their host through the

loss of function of SPI-1.
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Small proteins, here defined as shorter than 100 amino acids (aa), are difficult to annotate and functionally
characterize. Furthermore, their potential functions in bacterial pathogenesis are largely obscure. We sought
to address these knowledge gaps in the well-characterized model enteric pathogen Salmonella Tpyhimurium.
In a first step, we generated an updated annotation of the Salmonella small proteome by combining in silico
predictions from the sPepFinder algorithm (Li et al., 2020), with ribosome profiling data.

We then reanalysed pre-existing datasets that inform on intracellular gene expression during infection
(dual RNA-seq; Westermann et al., 2016) and on gene requirement for macrophage infection (transposon-directed
insertion sequencing, TraDIS) with a focus on our extended small open reading frame (sORF) annotation.
Based on the integrative results, we were able to prioritize small protein candidates with a likely role
in Salmonella virulence for follow-up studies. These are the PhoPQ regulator MgrB (Venturini et al., 2020)
and YjiS, a 54 aa-long protein that negatively affects Salmonella fitness during the infection of macrophages.
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Follow-up characterization of YjiS suggests that its absence prevents bacterial escape from host cells and
reinfection of bystanders, likely via a mechanism that relies on interaction with other proteins. Our work
illustrates how several genes are still unknown even in well studied bacteria, and how the wealth of existing
global datasets can be exploited to identify genes with a virulence-related function. This approach provides
a blueprint for characterizing the small protein complement of diverse bacterial pathogens.
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Understanding the impact of low pH on bacteria and yeasts is clearly of critical importance for a range
of pure and applied microbiology disciplines, including clinical/veterinary, industrial/environmental,
and food/drink microbiology. Research in this area has made great progress in recent years, with much
improved understanding of the molecular events which enable micro-organisms to sense and respond to low pH,
and synergies between fundamental and applied research in the disciplines above have begun to develop.
Despite this, there is considerable unrealised potential for people working in these different disciplines
to interact more fully, and to share concepts, methods, and data. With this in mind, we established a COST
Action (CA18113) entitled “EuroMicropH: Understanding and exploiting the impacts of low pH on micro-
organisms”, which was launched in Spring 2019 and will run until 2023. We have used this Action to develop
databases of relevant literature and of Action participants and their diverse expertise. In addition, we have
specific working groups looking at applications in all the above fields, working to develop more and better
links between fundamental and applied research. Funding is available from the Action to enable lab exchanges
and conference visits for people working in this area. Details of the work of the Action to date, and of the
available funding opportunities that we can offer, will be presented.
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Tryptamine is a neurotransmitter produced by tryptophan decarboxylase. Approximately 10% of the human
population harbors intestinal bacteria encoding tryptophan decarboxylase. Gut microbiota-derived tryptamine
can modulate host cells by inducing colonic secretion and accelerated transit; a mechanism that could be
exploited to treat constipation-associated disorders. However, the diversity, function and regulation
of microbiota-derived tryptamine production, or its impact on other members of the gut microbiota remain
unexplored.

We aimed at identifying novel intestinal tryptamine-producers in vitro and characterizing tryptamine production
kinetics with/without environmental stressors using culture, metabolic (UPLC-DAD), and viability (flow cytometry)
assays. We evaluated the impact of tryptamine on adult and infant gut microbiota composition (16S rRNA
metabarcoding) and function (HPLC-RI) using anaerobic batch fermentations. The minimum inhibitory/bactericidal
concentration (MIC/MBC) of tryptamine against various intestinal commensals was tested.
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We identified Ruminococcus gnavus, Blautia hansenii, Enterocloster asparagiformis, Clostridium sporogenes,
and Clostridium nexile as tryptamine-producers, with tryptamine concentration reaching up to 3383+110uM
in vitro. We showed growth-associated tryptamine production in all producers. Contrary to other amino
acid-decarboxylases, tryptophan decarboxylation was not promoted under acidic stress, nor did it mitigate
acid-induced cellular damage in R. gnavus and C. sporogenes. Oxidative (02, H202) and osmotic (KCI, NaCl)
stress did not promote tryptamine production. In adult and infant batch fermentations, tryptamine supplementation
(3000uM) delayed carbohydrates consumption and succinate production (t=5h), leading to altered short-
chain-fatty-acids and branched-chain-fatty-acids profiles (t=48h). Changes were reflected on the community
structure and composition. MIC/MBC assays confirmed tryptamine’s inhibitory effect against Bacteroides
thetaiotaomicron, Bacteroides uniformis, Faecalibacterium prausnitzii, Roseburia intestinalis.
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BACKGROUND

The biodiversity of the human gut microbiota has been shown to be directly linked to homeostasis and physiological
regulation of distant tissues. The Bacteroides genus is one of the most abundant in the intestinal microbiota
and contain members that use a type VI secretion system (T6SS) to actively kill competitors.

OBJECTIVES, METHODS AND RESULTS

We performed a genetic screen of protein-protein interactions between structural genes of the T6SS from
Bacteroides fragilis and we discovered that minor subunits of the Hcpl-like superfamily, interact with each
other. Biochemical purification, pull-down assays and structural studies using Cryo-EM and X-ray crystallisation
showed the assembly of a hierarchical structure depending on heteromeric interactions. We hypothesise that
this structure could be important for inner tube assembly of the T6SS.
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BACKGROUND

Thousands of antisense transcripts were mapped to bacterial genomes and many attempts were undertaken
to reveal their functions. It seemed easy; however, we are only starting to understand their role, and the most
popular concept says that such RNAs are just by-products of transcriptional noise.

OBJECTIVES

We aim to reveal the function of antisense and divergent transcription in Escherichia coli, if any.

METHODS

Promoter mapping; sequencing of mRNA, small RNAs and exoRNAs; pull-down followed by LC/MS; reporter assays.
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RESULTS

Promoters for antisense transcription were predicted by the PlatProm algorithm, and their ability to interact with
RNA polymerase (RNAP) was tested in vitro and in vivo. It was very similar to that of known and co-directed
promoters, however, correlation between the PlatProm score and the percentage of the RNAP-bound DNA both in
vitro and in vivo was higher for antisense promoters. This might be due to their enrichment with A/T tracts which
can be bound with either RNAP or H-NS, also explaining low transcriptional activity of antisense promoters in vivo
and suggesting their role as SOS-depots. However, there can be other scenarios. The fraction of secreted exoRNAs
was significantly enriched with aRNAs suggesting their possible signal role. Besides, many short bacterial RNAs, like
eukaryotic microRNAs, can form complementary duplexes. Thus, if an aRNA needs a complementary strand for func-
tioning, then it might be also crucial for its synthesis. Finally, antisense and divergent transcription may interfere not
only with H-NS but with other regulatory proteins suggesting their functional overlap.
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Enteropathogenic Escherichia coli (EPEC) is one of the causative agents of infant diarrhea in developing countries.
To accomplish the intestinal infection, EPEC relies on the Type Il Secretion System (T3SS). The T3SS is a nanomachine
assembled in the bacterial envelope, which extends extracellularly to reach the host cell. Virulence effector
proteins are translocated through this structure in order to hijack host signal pathways, creating a favorable
niche for the bacterium.

The T3SS is composed of several proteins that are assembled in a hierarchical order. This process is assisted
by protein complexes known as molecular switches, which determine the order of secretion among three dif-
ferent T3-substrates, early, middle and late substrates. The second molecular switch is composed of the SepL,
SepD and CesL protein complex and regulates the secretion between middle and late substrates.

Another protein complex that has been involved in recognizing and hierarchizing T3-substrates is the sorting
platform, which is made up of the proteins EscK, EscQ and EscL. We have previously shown that the sorting
platform is dispensable when T3-substrates are overproduced; however, the molecular mechanisms behind
this phenomenon are poorly understood. In this work, we used a combination of biochemical and genetic
approaches to describe the role of the sorting platform in T3SS biogenesis and orderly secretion. Overall, our
results show a functional interconnection between the sorting platform and the second molecular switch for
hierarchical secretion.
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Fusobacterium nucleatum, long known as a common oral microbe, has recently garnered attention for its
ability to colonize tissues and tumors elsewhere in the human body. Clinical and epidemiological research has
now firmly established F. nucleatum as an oncomicrobe associated with several major cancer types.

However, with the current research focus on host associations, little is known about gene regulation in
F. nucleatum itself, including global stress response pathways that typically ensure the survival of bacteria out-
side their primary niche. This is due to the phylogenetic distance of Fusobacteriota to most model bacteria,
their limited genetic tractability and paucity of known gene functions. Here, we characterize a global transcriptional
network involved in F. nucleatum’s sensing of envelope stress mediated by the stress regulator oE. To this aim,
we developed a set of new genetic tools for this anaerobic bacterium, including inducible gene expression,
scarless gene deletion as well as transcriptional and translational reporter systems. Using these tools,
we identified a striking functional conservation of the oE response with phylogenetically distant Proteobacteria.
Although F. nucleatum lacks canonical RNA chaperones such as Hfg, we uncovered conservation of the
non-coding arm of the oE response in form of the non-coding RNA Foxl. This regulatory small RNA acts as
an mRNA repressor of several membrane proteins, thereby supporting the function of oE. In addition to the
first characterization of a global stress response in F. nucleatum, the genetic tools developed here will enable
further discoveries and dissection of regulatory networks in this early-branching bacterium.




FEMS Conference on Microbiology
in association with Serbian Society of Microbiology

30 June - 2 July 2022 « Serbia

1170 / VIRULENCE IN BACILLUS SPP. ISOLATED FROM m
AN ANCIENT ROMAN AMPHORA

Keywords: Bacillus spp., paleomicrobiology, Antibiotic-resistance, Genome-sequencing

Andrea Colautti / University Of Udine, Italy

Enrico Peterlunger / University of Udine, Udine, Italy
Daniele Pasini / Museo Archeologico di Aquileia, Udine, Italy
Giuseppe Comi / University of Udine, Udine, Italy

Lucilla Iacumin / University of Udine, Udine, Italy

Eight still viable bacterial strains belonging to the Bacillus genus have been isolated from an ancient Roman amphora
dated to the IV-V century AC, found still intact and sealed in an archaeological site of Aquileia, Friuli Venezia Giulia
Region, Italy. The extracted DNAs were sequenced on MiSeq in paired-end 300 bp mode and assembled with WGA-
LP pipeline (1). The genomes thus obtained were annotated with Prokka in order to reconstruct and analyze their
metabolisms (2), and further analyzed in vivo through the use of API tests. Through functional annotation and the
use of specific databases (3, 4), possible virulence and antibiotic resistance traits were searched in bacteria dating
back to an era in which the use of antibiotics was not yet widespread with the aim of reconstructing the evolution of
these bacterial systems over time. Finally, an accurate taxonomic identification was made using TYGS (5), by
evaluating ANI and dDDH, and by comparing the genes present in the strains under analysis with those of the
genomes currently deposited on NCBI using Roary (6). While 3 strains were found to be close with modern
era isolated bacteria, 5 strains were found to be unclassifiable with current standard strains. On the basis of
these results, these strains can be considered new species related to the Bacillus genus, or be identified as the
“progenitors” of the current bacteria, from which they differ for substantial genetic differences.
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TRANSFORMING CONDUCIVE SOIL TO DISEASE SUPPRESSIVE ONE
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BACKGROUND

Agriculture sustainability is a pressing issue to feed the ever-increasing world population without adversely
impacting soil health. Organic farming exerts positive effects on microbial diversity, thus restoring soil health.
Disease suppressiveness, well established under organic farming, is a natural ability of soil to minimize
the impact of soil-borne plant pathogens. However, there is no consensus on the contribution of microbial
members towards general disease suppressiveness in organic farming.

OBJECTIVES

The objective of the study was to compare the disease suppressive ability of soil under different farming practices
along with identifying the microbial members associated with it, and whether this disease suppressive property
of the soil can transform a conducive soil into suppressive soil.
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METHODS

A unique experimental setup was selected where conventional and organic farming were practiced for >1.5
decades. 16S rRNA based amplicon sequencing of soil samples was performed for characterisation of the
bacterial diversity under the two farming practices. This was followed by planta-assays to assess the disease
suppressiveness of the two soil types. To check for transferability of suppressiveness to otherwise conducive
soil, soil transplantation experiment was performed.

RESULTS

Higher abundance of various biocontrol genera was observed under organic farming compared to conventional
farming. Similarly, higher disease suppressive potential of soil microbiomes was observed against two fungal
broad host range pathogens i.e., Rhizoctonia solani and Fusarium oxysporum using in planta-assay. The transfer
of disease suppressive ability of soil to otherwise conducive soil can be utilized as a microbiome-based
sustainable strategy to control plant diseases.
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Human society is rapidly becoming aging. Following this aging society, anti-aging-related materials are also
drawing attention. Astaxanthin (AX) is a reputable source of various functions among the materials. A microalga,
Haematococcus lacustris, is a worthy candidate to produce the AX. They have AX in intracellular up to 3-7%
depending on the bio-processes. However, H. lacustris has the critical problem of slow growth, a significant
hurdle for commercialization. This study focused on analyzing bacterial communities of algal phycosphere
by next-generation sequencing (NGS) and identified/isolated the key-role bacteria to accelerate algal growth.
As a result, algal biomass was sharply increased up to 2.1 fold higher than control. Biomass before stages
of AX biosynthesis significantly influences the pigment production stage; therefore, biomass obtained through
this study could finally produce 1.6 times higher AX. Thus, the industrial possibility of AX, which has been
challenging to secure mass production, could be enabled by metagenome assessment.
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Peat mosses of the genus Sphagnum often dominate the primary productivity of northern peatland ecosystems
and play a crucial role in global nitrogen and carbon cycles. Moreover, Sphagnum-associated diazotrophic-meth-
anotrophs represent a possible “missing link” between the carbon and nitrogen cycles. Nevertheless, their
functional contributions remain in question. A combination of omics (DNA and RNA characterization) and dual-iso-
tope incorporation approach illuminated the functional diversity of Sphagnum-associated microbiomes.

Specifically, twelve bacterial genera in its core microbiome comprise 60% of the relative microbial abundance
at the continent scale. In addition, nearly 15% of the prokaryotic communities have the potential for nitrogen
fixation. While cyanobacteria comprised the vast majority (>95%) of diazotrophs detected in amplicon and
metagenome analyses, obligate methanotrophs of the genus Methyloferula (order Rhizobiales) accounted
for one-quarter of transcribed nifH genes. Furthermore, in dual-isotope tracer experiments, members of the
Rhizobiales showed substantial incorporation of 13C-CH4 and 15N-N2 isotopes into their rRNA. These analyses
suggest a critical role for methanotrophic