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Date
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i region, from raised| 201710
1. | Azospirillumsp. B2 bog 6 1 b€ d 17
B 5 s s 5
Aquatic
2. | Azospirilumsp. | RUS7A | microbiome for | 202297
duckweedsté W fi) g
Aquatic
3. | Azospirilumsp. | RU3BE | microbiome for | 20%%0"
duckweedsté W fi) g
From human gut
4. | Azospirillumsp. | CAG:260 € dh j Y dzeq 20131;05
metagenome
From human gut
5. | Azospirillumsp. | CAG:239 € dh j Y deq 2013:;05
metagenome
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6. | Azospirillumsp. | 47_25 € dh j ) ded 2012%12-
metagenome
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MICROBIAL BIOFILMS: STRUCTURE AND FUNCTIONAL
FEATURES, APPLICATION IN BIOCATALYTIC PROCESSES
AND INDUSTRIAL WASTE DISPOSAL PROCESSES

Giovanna Simonetti, Kolesova Olga Vladislavovna

Department of Public Health and |1 nfec
of Rome, P.le Aldo Moro 5, 00185 Rome, Italy

Keywords: biofilm, fungi, pathogen

Biofilm is a widespread in nature form of existence of
microorganisms, which is a set of cells of one or different species, located on
any surface, immersed in the extracellular polymer substayatex. The
development of biofilm, and sometimes the biofitself is also called a
biofouling. A good model of such form are biofilms of Candida albicans.

Candida albicans is a part of the normal microbiota of humans, in the
oral cavity, gastrointestinal tract a
an opportunistic pathogen. C. albicans infections range from superficial
mucosal and dermal infections to disseminated bloodstream infections with
mortality rates above 40% (Calderone and Fonzi, 2001; Uppuluri et al.,
2017). The medical impact of C. albicaypically depends on its ability to
form biofilm, which are closely packed communities of cells that attach to
surfaces, such as tissues and implanted medical devices. These adherent cells
are frequently embedded in a polymeric extracellular matrix. Gcealb

E SimonettiG., KolesovaO.V., 2018
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biofilm presents a significant clinical problem, with current treatment options
severely limited by the intrinsic tolerance of fungal biofilm for datigal
agents (Nett, 2014). Few molecules are reported in literature to inhibit or
prevent C. albians biofilm formation; consequently, the development of new
anti-biofilm agents is urgently needed.

The use of plant molecules against multiple drug resistant strains of
C. albicans, as well as biofilm formation and growth may be an effective
strategy (Gueet al., 2009; De Vita et al., 2014).

In 2008, thirty plant essential oils were tested for their activity against
C. albicans biofilms and four of them such as eucalyptus, peppermint, ginger
grass and clove showed 80.87 %, 74.16 %, 40.46 % and 28.57 i biof
reduction, respectively (Agarwal et al., 2008). Polyphenols, extracted from
green tea, also proved to be active against C. albicans biofilm.
Epigallocatechir8-gallate, the most abundant polyphenol in green tea
extract, reduced C. albicans biofilm faation (Evensen and Braun, 2009).

To fight biofilm, high doses and frequent administrations of
antimicrobial drugs are required, causing adverse side effects or in some
cases toxicityThe use of nanoformulations could help overcome such
problems and increg drug efficacy (Chronopoulou et al. 2016). Ag
nanoparticles (NPs) have proved to be effective, as they showed antimicrobial
efficacy against bacteria, viruses and other eukaryotic microorganisms
(Agrawal et al., 2018). However, toxicity from Ag NPs hasib observed.
Moreover, their small size and variable properties most probably make them
hazardous to the environment (Rai et al., 2009).

In addition to fundamental and clinical significance, biofilms have
prospects for application in biotechnological msses (Demakov et al.,
2008). In the attached biofouling state, microorganisms can colonize the
surfaces of various carriers in the form of fibers, granules, planes, monolithic
or granular materials with an internal porous structure placed in flow reactors
Biofilm reactors can be operated for months (Halan et al., 2011; Maksimova,
2013).

Such technologies have already been developed to produce various
alcohols (ethanol, butanol, HRitanedione) and organic acids (acetic, lactic,
fumaric, etc.). Similar méods give excellent results in the technologies of
biocatalytic synthesis of acrylamide and other monomers for polymer
chemistry, as well as for solving environmental probletrisdegradation of
manmade organic waste (Maksimova et al., 2015). In pdsicut is
perspective to use of the ability of microbial communities to the control of
bio-fouling for the colonization of solid wood waste and increase recycling
(Xiros, Studer 2017).

The research was carried out with the financial support of the project
MIG, the Ministry of education and science of the Perm region, agreement
No0.G26/796 from 21.12.2017.
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AN EXPERT EVALUATORS GUIDE TO WRITING
A SUCCESSFUL FUNDING PROPOSAL

Colin J Cunningham
Expert Evaluator for EU Horizon 2020 Programme, EdinburdK,
Keywords: funding, proposal writing, collaboration

Writing a successful funding proposal for a scientific/technical or
innovation project is a challenge for both new and experienced researchers
from universities/research institutes and dtsocompanies. The scale and
complexity of some funding programmes can be overwhelming. For
example, the European Union (EU) Horizon 2020 programme is the largest
Research and I nnovation programme t h:
billion of funding isavailable over a 7 year period between 2014 and 2020.

Many funding programmes rely on external experts to perform
evaluation of proposals; national scientific funding programmes often rely on
the process of pegeview. Dr Cunningham has assisted in diegelopment
of funding proposals and creation of project consortia for a UK
bioremediation research programme. He has also served as an expert
evaluator for the EU Horizon 2020 Programme.

This presentation examines the preparation of funding proposals from
the perspective of the exert evaluator. Advice is given on putting together a
strong team and presenting a successful funding proposal.
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STUDYING GENE FAMILIES ASSOCIATED WITH PLANT
PATHOGEN INTERACTIONS TO UNCOVER NEW PLAYERS
IN MEDICAGO -RHIZOBIUM SYMBIOSIS

g 8f
I 21

Aleksandr Gavrin, Sebastian Schornack
Sainsbury Laboratory, University of Cambridge, Cambridge, UK

The plant microbiaknvironment is a driving selection force, which
determines the formation of molecular mechanisms of plant immunity and
controlled entry of symbiotic microbes. While symbiosis and pathogenesis
result in opposite outcomes they may in part rely on similarcjples for
their establishment and maintenanfd. Studies indicating common
mechanisms involved in symbiosis and disease development have regularly
been interpreted to support a lestginding hypothesis that pathogens hijack
molecular pathways and mectisms that were established to accommodate
symbiotic microbes [2]. However, the omnipresence of pathogens and the
scarcity of specialised examples of symbiosis would argue forp&thbgen
interactions to be the more common and likely more ancient fyedations.
Therefore, we hypothesize that platthogen interactions, as the prevalent
type of relationship, are a basis or precursor of symbiotic relationships. As a
consequence, some symbiotic genes should be descendants of genes
implicated in plarfpathogen interactions and arose for example through gene
duplication and subsequent remctionalisation. Examples are the receptors
LiINFR1 and LjCERKS® [3], Nod factor hydrolase and chitinase CHIT5b [5],
syntaxins PEN1 and Syp132 [6].

To find further suppd, we carried out a homologyased survey for
gene families typically associated with defence roles but which could harbour
members with nodulassociated expression pattern and potentially new
functionality in root nodule symbiosis Medicago truncatulaFrom several
identified candigdcnbedng praeind t(M@EBPB.d a
Soybean GBP perceives calla | -flucams of pathogenic oomycetes and
activates defence responses. The Medicago genome encodes 1kesBP
genes, yet onlWMtGBP1is spedfically expressed during nodule initiation.
Silencing of MtGBP1 significantly impairs rhizobial colonization and

E GavrinA., Schornacls., 2018
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decreases the number of nodules per root system. Thus, this strategy may

reveal new players contributing to root nodule symbiosis development.
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COMBI NED CLSM/AFM STUDY OF RHODOCOCCUSCELL
INTERACTIONS WITH ZINC OXIDE NANOPARTICLES

Grigorii GleboV, Emma Lalandg Maria Kuyukina?, Irina lvshin&?®

Perm State National Research University, Perm, Russia
2Lincoln College, University of Oxford, OxfordK
SInstitute of Ecology and Genetics of Microorganisms UB RAS, ARuissia
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The Rhodococcusactinobacteriahave potential applications in
bioremediation regarding their hydrocarboxidising properties [1].
Nanoparticles, though typically antibacterjad], may show some positive
features in increasinBhodococcugunctionalization, evaluated principally
by surface interactions.

Using combined atomic forq@sylum Research, USAjnd confocal
laser scanningOlympus, Japannicroscops the interactions betweezinc
oxide nanoparticlesand Rhodococcus cells were investigated.R.
rhodochroudEGM 1363andR. pyridinivoransIEGM 1227strains fronmthe
Regional Specialized Collectiofi Alkanotrophic Microorganisms (acronym
IEGM, WDCM # 768; www. legmcotu/strains) were assessed for cell
viability, surface roughness and aggregation lemets the contaatith ZnO
nanoparticle0.1i 1.0 g/l). Incubation times wittlZnO nanoparticlesvere 6,
12 and 24 hours.

The majority ofR. rhodochrouscells tended to be dead 2#-hour
incubated samples, hence rendenranometaltoxicity. R. pyridinivorans
IEGM 1227 cells showed partial survivafter daily incubation with
nanoparticleswhich may indicate the resistancetbis strainto ZnO. The
results show that the RMfRoot Mean Squareyalues wererelatively
uniform across all samples, for both strains. However, the roughnéss of
pyridinivoranslEGM 1227cellsslightly increasedit ZnO concentrations of

E Glebov G., Lalande E., Kuyukina M.
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0.1 and 1 d/ Negligible changes in profile shape and entire cell size across
all concentrations and incubation times for both strains suggjdst ZnO
nanoparticlehiave minimal effecton cell surfacenorphology.lt was found
that the viability of cells, their size and degree of aggregation depend more
on the concentration of nanoparticles than on the incubation time. The results
suggested that ZnO nanoparticles at tested concentrations improve
rhodococal cell aggregation andofim formation, thus improving cell
functionality.

The study was fundebly the RF Ministry ofScience and Higher
Education(Stae Assignment 6.3330.2017/4.6. Lalande has participated
in the study during th8ummer Practicum in Environmenhicrobiology &
Biotechnology at the Perm State National Research University in July 2018.
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Actinobacteria of the genuRhodococcusare able to metabolize
aromatic hydrocarbons and their derivates. Biotransformation of these
conpounds generally proceeds via the action of multicomponent
dioxygenases or through successive monoxygenations of the aromatic rings
to produce diold1]. Indene is a polycyclic aromatic hydrocarbon with a
molecular formula of ¢Hs. It is composed of a beame ring fused with a
cyclopentene ring. Indene can be converted microbiologically to a variety of
indandiols, two of which are promising precursors in the synthesis of the HIV

E Kuy WMk AndraevaD., SandalliS.,Ivshinal., 2018
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protease inhibitor indinavir sulfate. Since indene is highly toxic [2], batteri
strains resistant to its high concentrations are required for the goowgited
biotransformation. This study is aimed at the evaluation of indene effects on
the viability of Rhodococcuscollection strains, with the objective of
identifying the most r&@istant ones.

The 25Rhodococcustrairs belonging toR. erythropolis, R. jostii, R.
opacus, R. rhodochrousnd R. ruber from the Regional Specialized
Collection of Alkanotrophic Microorganisms (acronym IEGM, WDCM #
768; www. legmcalu/strains)werestudied.

Reduction of iodonitrotetrazolium violet, INT (Sigr#ddrich, USA),
into insoluble formazan, visible as a dadd precipitate, was used as an
indicator of bacterial viability upon the contact to indene tested
concentrations (0.680.0 g/l). Sine indene (95%, Energy Chemical, China)
does not dissolve in the mineral medium, an ultrasound treatment (5A, 5 min)
was used to produce a homogeneous emulsion. To protect themeddy
indene from photepxidation, the glass vial was immediately wrapped in
aluminum foil. Viability testing was performed in-@gll microplates, which
we examined after INT staining, using a microplate reader (Multiskan
Ascent, Thermo, Finland) at 630 nm.

It was found that indene at concentrations abovel KQg/l has an
inhibiting effect on the vast majority of rhodococcal strains within all five
species. However, growth stimulating effects were obseeved at higher
concentrations (up to 10 g/Particularly forR. rhodochroudEGM 757, R.
ruber IEGM 75 andR. opacudEGM 717 (and to a lower extemR. jostii
IEGM 1193), thus indicating the ability &hodococcuactinobacteriso use
indene as a sole carbon source.

The work was financially supported by RSF grant1280140. S.
Sandalli has participated in the study duriige Summer Practicum in
Environmental Microbiology & Biotechnology at the Perm State National
Research University in July 2018.
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Antimicrobial resistance (AMR) in the environment represents a
theme of great interest; it hascently became recognised as an important
global issues for public health in terms of impact on society. Untreatable
infections have been increasingly developing; existing antimicrobials are
becoming less effective; and there is currently a lack of inf@mvéowards
new antimicrobials at present. The rapid spread of rdullfj resistance
bacteria warrants immediate attention, as we may be approaching a reality
where we become unable to combat infections. We must, therefore,
understand how AMR develops agidseminates itself across sectors: human
health, agriculture and the environment. This holistic approach is needed to
avoid returning to a prantimicrobial era.

We need to fill knowledge as to gaps why antimicrobial resistance
exists and how it may beansmitted. Much research (and media attention)
has focussed on AMR in clinical settings and to a slightly lesser extent in
animal husbandry. Our works highlights that there is a need for a greater
understanding how the environment influences the evolugicguisition and
spread of antimicrobial resistance, and acts as a reservoir of resistance.

Through a series of targeted experiments, which has included: field
studies, historical soil archives and ardepth examination of an industrial
estuary, we demstrate that environmental conditions such as potentially
toxic elements (PTEs, e.g., metals) and/or polycyclic aromatic hydrocarbons
(PAHSs) stress bacteria and contribute to the AMR problem. Analytical
methods include microbiological susceptibility assaysroviding
toxicological endpoints, sensitive quantitative genetic assays (e.g., qPCR)
and highthroughput genetic arrays to provide the surveillance data to inform

E Peshkur T., Knapp C., Henriquez F.
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scientists and policy makers. All this is corroborated by -ajigality, multi
parametric emironmental chemistry data.

Results affirm that natural geochemical conditions, regardless of
human activity, could elevate AMR among environmental bacteria. More
importantly, pollution events, either contemporary or historical, directly
create londasting i mpacts in terms of environ
of bacteria with resistance traits) via-@nd crossselective pressures. The
mere presence of resistance traits imposes an elevated risk, as environmental
conditions worsen and stress bacterigjstance genes become mobilised
among bacteria. A recipient bacterium could be a pathogen, impacting food
and water security and increased dragistant infection risks to human
populations.

ENHANCING THE PROPERTIES OF BACTERIAL BIOMINERALS
FOR ENGINEERING: OPTIMIZATION OF ARAGONITE
PRECIPITATION

Tatyana Peshkuk/ernon Phoenix

Department of Civil & Environmental Engineering, University of
Strathclyde, Glasgow, ScotlandK

Keywords: aragonite, microbial induced carbonate precipitation,
engineering

Bacterially generated minerals have outstanding potential as
alternatives to traditional cements and grouts in a wide range of engineering
applications. However, the current approach to mineral generatimnobial
induced carbonate precipitation (MICPgxclusively generates the mineral
calcite. This is a potential flaw because it assumes the mechanical properties
of calcite are appropriate for the full gamut of diverse applications. Ideally,
we should be able to generate a range of biominerals &vat different
mechanical properties optimized for specific tasks. In nature, organisms such
as mussels and oysters produce carbonate shells of superior mechanical
properties through the interaction and incorporation of other ions and
molecules. Inspirely this, we are exploring how mineral enhancements can
provide advantageous properties in microbially generated minerals. This will
provide the first steps towards a new generation of bacterially generated
minerals with superior performance in engineedpglications. In the work
presented here, we used a magnesium inhibition approach to generate the
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mineral aragonite. Aragonite has the same chemical composition as calcite,
but its different crystal structure affords it superior strength. Indeed, the
presence of aragonite is one of the contributing factors to the strength of
mussel and oyster shells. We precipitated calcium carbonate minerals using
ureolytic bacteria in the presence of different concentrations of magnesium
and in systems either unbufferer pH buffered at pH 6 and 7. Our results
demonstrate a range of calcium carbonate minerals can be generated under
different magnesium concentrations and levels of pH. As magnesium
concentration in the system increased the quantity of aragonite generated
increased, with a maximum generation of 90 % aragonite (pH 7). This is
significant as aragonite is a stronger mineral than calcite. We were also able
to make significant quantities of higWg calcite at pH 6 (over 80 %). The
presence of high Mgalciteis significant as it is harder than calcite. Overall
this demonstrates the potential of tuning the biomineral mechanical
properties for specific engineering tasks.

NEW SET UP FOR PATHOGENICITY EVALUATION OF HUMAN
UROPATHOGENIC ESCHERICHIA COLI STRAINS BASED
ON BIOMIMMETIC MODEL OF NORMAL PORCINE
UROTHELIUM IN VITRO

Luka PrledbaejBathkzg rar ,a Kege
Mateja Erdani Kreft Marjanca Star] il Erja

1Biotechnical Faculty, Department of Biology, Ljubljana, Slovenia
2Faculty of Medicinelnstitute of Microbiology and Immunology, Ljubljana,
Slovenia

SFaculty of Medicine, Institute of Cell Biology, Ljubljana, Slovenia

Keywords: uropathogeni&. coli, porcine bladder, urotheliat vitro
model, virulence factors, biofilm

Escherichia col(E. coli) is part of the normal gut microbiota of warm
blooded animals including humans[1]. Mosttofcoli strains are considered
harmless, although certain strains can cause different infections, among them
also urinary tract infections (UTIs)[2E. coli strains causing UTls are
designated as uropathogenic strainseofcoli (UPEC)[3]. In 8090% of
communityacquired UTIs the UPEC are the predominant cause for the
infection [4]. The research of uropathogenicity among UPEC strains is a fast
growing field al many different models for assessing the different aspects

EPr edolj, e vGBéuakD., K. Erlani KrefiM.,
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of uropathogenicity are already established with their own advantages and
limitations[5] Nevertheless, simple, easy to use models are still lacking.
Therefore, our first goal was to develop a maystem for the investigation

of uropathogenesis of huméa&n coli strains, which would be simple, quick
and based on an easily accessible biological material source (porcine
bladders). For this purpose, we established a biomimetic model of highly
differertiated urothelium in vitro, whose morphology, molecular
composition, and ultrastructure were thoroughly characterized in our
previous studies [6, 7]. Our second goal was to find a correlation between
pathogenicity of different humaa. coli strains, as eshated by their effect

on our biomimetic urothelial model vitro, and their genetic background and
ability to form biofilm.

For the construction of oim vitro biomimetic model, normal healthy
urothelial cells derived from the porcine bladder urothelium were used [5, 6].
For the initial assays with the biomimetic urotheiliaVvitro model in order to
set up the system, five differelt colistrains were employke UPEC J96 and
UPEC 536 strain, the commengalcoli SE15 strain, isolated from a faecal
sample of a healthy human donor and two laboraforgoli strains, strain
MG1655, which is known to be similar to a natural commegsabli strain
and the typicallaboratoryE. colist rain DH5U. I n subs
employing the biomimetic urothelial vitro model, 10 UPEC strains isolated
from patients with UTIs and 10 faecl coli strains (FEC) isolated from
healthy humans were used. Pathogenicity was eel e the percentage of
viability of urothelial cells in the biomimetic model after 3 hours of infection
with differentE. coli strains. To characterise tle coli strains used in the
presented study, we performed biofilm formation assays and PCR for
genayping (phylogenetic group, UPEC virulenrassociated genes).

I n general, results of the urothe
biomimetic urothelial model corresponded with the type oftheoli strain.
When infected with UPEC strains, viabiliof the cells in our model was
much lower than the viability of cells after infection with FEC strains. The
total number of virulence factor genes did not correlate with the viability
level, but certain genesr{fl, hlyA clbAQ, papGlll, sfaDEandtcpC) were
more frequently found among strains, which caused a significant lower
viability of urothelial cells. The biofilm assays (formed biofilm measured as
absorbance at 570 nm) showed no correlation between certain group of strains
(either FEC or UPEC) or levelf viability (high or low) and the amount of
formed biofilm.

In conclusion, genetic, biofilm and cellular analyses of human UPEC
and FEC strains showed that among both strain groups, some strains
possessed more virulence factor genes, formed a more piegtbbiofiim
and decreased viability of urothelial cells in thevitro model. However,
there was no correlation between biofilm formation, number of virulence
factor genes and low viability of urothelial cells.
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