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OPENING REMARKS

Ladies and Gentlemen, Distinguished Guests, Dear
Fellow Virus Hunters,

Welcome to the CzechoSlovak Virology Conference
2024 at the Czech University of Life Sciences Prague
(CZU). As our university marks its 118th anniversary
this year, we celebrate not only our youthfulness,
especially in comparison to the venerable
universities of Prague, but also our vibrant energy
and commitment to innovation. At CZU, research on
animal and plant health, including research on
animal and plant viral diseases, has always been an
important part of our mission. In 2020, we took a
significant step forward by establishing the Centre
for Infectious Animal Diseases, uniting researchers in
the battle against not only viral foes but also other
pathogens compromising the health of our animal
companions. By launching an undergraduate
program for veterinary assistants, we've made an
initial foray into educating animal health experts, a
move we hope will pave the way for the future
establishment of a faculty of veterinary sciences.

| hope that this year's conference will be a melting pot of ideas, where experts from Czechia, Slovakia,
and other European countries will dissect the intricacies of zoonotic diseases, unravel virus-host
interactions, and forge ahead in the development of vaccines and antiviral agents. | am sure that it will
be more than a meeting of minds; it will also be an opportunity to strengthen ties, spark collaborations,
and pave the way for breakthroughs that will arm us against future viral threats, safeguarding not just
human health but also the wellbeing of domestic and wild-living plants and animals.

| would also like to express heartfelt thanks to our partners, the Czech Society for Biochemistry and
Molecular Biology, and the National Institute of Virology and Bacteriology, for their invaluable support.
A special shout-out belongs to CBT Travel s.r.o. for handling the myriad technical details with finesse.
Finally, | want to thank the unsung heroes of this conference—our dedicated student organizers—
whose tireless efforts have been the cornerstone of our success.

As we embark on this journey of discovery, I'm confident that the insights shared here will inspire us
all to new heights in our scientific endeavors.

With best wishes,

Jiti Cerny
leader of the CzechoSlovak Virology Conference 2024 organizing committee
Centre for Infectious Animal Diseases

Faculty of Tropical AgriSciences
Czech University of Life Sciences Prague
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GENERAL INFORMATION

Venue

CZU Ceremonial Hall

Kamycka 129, 165 00 Praha - Suchdol
GPS position: 50.1302, 14.3747

Bus stop: Zemédélska univerzita

Registration Information
A registration desk will operate in the foyer next to the lecture hall during the following hours:

Thursday, February 15 11:00-20:00
Friday, February 16 08:00-13:00
Name Badge

Your name badge is included in the material which you will receive upon registration. Please wear your
badge during all scientific sessions and social activities.

Oral Presentations

Your presentation and any additional files should be handed over on common data carrier at least two
hours before your presentation time to a staff member in the lecture hall. The talks should not exceed
15 minutes, 5 minutes will be reserved for discussion. All oral presentation will be made using PC
computer provided by the conference organizers. Apple computers are not available. Please make sure
that you use either a PowerPoint or pdf file format.

Poster presentations

Poster Session will be located in the foyer outside the lecture hall and in the basement. The size of the
posters should be AO (portrait). Posters will be displayed during the whole duration of the conference.
Poster boards are numbered consecutively. For correct poster board, please refer to the number
assigned to your poster in the program.

It is possible that some results presented on the conference have not been published yet. Therefore,
we kindly ask the conference attendees not to make any photography and audio or video records
without previous permission.

Internet
A wireless internet access (WLAN) is available. Free Wi-Fi entitled “CZU-guest” will be available during
whole conference. The username and password for this Wi-Fi are “ILoveCZU”.

Book of Abstracts
The full Book of Abstracts can be downloaded from the webpages www.virology.cz, the password is
,1<3csvc2024”

Meals and Refreshments

During the coffee breaks, refreshment will be served in the exhibition area. Catering will be served also
during the poster session. Moreover, hot meals can be purchased in several canteens in the university
campus and restaurants in walkable distance from the lecture hall.

Late Night Party

The late-night party will take place on Thursday February 15th from 22:00 to 00:00 in “Club C”, which
is located just behind the conference hall. Drinks for 10,000 CZK will be prepaid at the bar and will be
served to anybody wearing the CSVC2024 name badge on the system first come first served.


http://www.virology.cz/

INTRODUCTION OF THE KEY-NOTE SPEAKERS

JOHANNES PEHAM: MOBILISE: A novel and green mobile One Health laboratory for (re-)emerging
infectious disease outbreaks

Johannes Peham is heading the group System Integration and Point of
Care Devices in the competence unit Molecular Diagnostics of AIT since
2013. He holds a M.Sc. degree of Cranfield University, UK in molecular
medicine and received his PhD in electrical engineering from the Vienna
University of Technology. His research focus lies on microdevices for
molecular diagnostics and the development of point of care compatible
biochemical workflows. Examples are microfluidic PCR and
immunoassays, biosensors, microfluidics, miniaturised sample
preparation devices and automated DNA, RNA and protein assays which
is also reflected in his national and European funded projects (FFG,
H2020, HE). He is also managing industry projects with big pharma and
medical technology companies as well as start-ups. The major aim of his
group is to combine biochemical assays with miniaturized sensing and
processing platforms, to achieve fully integrated and superior point of care diagnostic devices.

MANFRED WEIDMANN: From mobile field lab to minoo & excursion to the emergence of
Aquaviruses

Manfred Weidmann is a guest Professor at the Institute of Microbiology
and Virology of the Medical School Brandenburg and currently works as
Head of Biochemistry in the startup midge medical GmbH in Berlin,
Germany. He studied biology at the Johannes Gutenberg University in
Mainz and obtained his PhD working on Clostridium difficlle.

His work has focused on developing rapid diagnostics for medical and
veterinary viral diseases in field settings at the point of care with a career
of 25 years on the topic. A mobile real time RT-PCR lab for outbreak
investigation and a suitcase lab using isothermal real time RT-RPA was
successfully used by African teams in the Ebola outbreak of 2014/15.
Additionally, he has worked the molecular epidemiology of emerging
viruses of European and African arboviruses and for aquatic viruses.




JOEP VAN MIERLO: Dilution of Biodiversity: A Risk Factor for the Emergence of Zoonotic Diseases
around the Forest Massif of the Central Basin and the Contribution of the Local Animal Health and
Surveillance Network in the Fight Against Zoonoses

Joep van Mierlo holds an MSc Degree from the Agricultural University of
Wageningen (WUR). He has gathered 20 years of community
development experience mostly in Africa. He is currently Executive
Director of Vétérinaires Sans Frontiéres Belgium (VSF-B), based in
Brussels. VSF-B is operational mostly in 8 Countries in the Arid and Semi-
B® arid areas of East, West and Central Africa. VSF-B works from the principle
that livestock forms an important asset to assist the people living in those
fragile areas to improve their livelihoods. In South Sudan — its first major
program-VSF-B and its partners have been operational since 1994 in
eradicating Rinderpest and succeeded through participative
epidemiology (PE).




SCIENTIFIC PROGRAM

THURSDAY, FEBRUARY 15TH:

11:00 — Registration
13:00 — Conference opening by the prof. Petr Sklenicka, rector of CZU

13:30 —15:10: Session 1
Lectures 1-5
Chair: Ruth Tachezy

13:30 — 13:50: COVID-19 pandemic in Slovakia: From the Early Days to Today (Boris Klempa)

13:50—14:10: Looking back at the COVID-19 pandemic from the perspective of the Institute of Virology
BMC SAS (Juraj Kopacek)

14:10 — 14:30: Multiscale characterization of natural amino acid substitutions in RNA-dependent RNA
polymerase of SARS-CoV-2 (Matéj Danda)

14:30 — 14:50: Insights into SARS-CoV-2 Evolution from Yeast Display and Recent Developments (Jiri
Zahradnik)

14:50 — 15:10: Medicinal chemistry of influenza and bunyavirus polymerases (Milan KoZisek)

15:10 — Coffee break
15:40 — 17:00: Session 2

Lectures 6-9
Chair: Boris Klempa

15:40 — 16:00: Particular Molecular Pattern Re-discovered in Hop Stunt Viroid Sequences from
Grapevine (Vitis vinifera L.) in Slovakia — Chasing a “Cold Case” Story of Host Adaptation (Peter
Alaxin)

16:00 — 16:20: HBV-induced microenvironment reduces pDC response to TLR7/9 stimulation (Olena
Berehovska)

16:20 — 16:40: Adaptive Evolution in Action: Avian Leukosis Virus Responds Swiftly to
Biotechnologically-Induced Host Resistance (Magda Matouskova)

16:40 — 17:00: Cellular lipid metabolism: the Achilles’ heel of lymphocytic choriomeningitis virus
(BoZena Omasta)

17:00 — 17:30: Coffee break
17:30 — 18:30: Session 3

Key-note lecture |
Chair: Boris Klempa

17:30 - 18:30: MOBILISE: A novel and green mobile One Health laboratory for (re-)emerging infectious
disease outbreaks (Johannes Peham)

18:30 — 22:00: Poster session and conference dinner
22:00 — 24:00: Social gathering (Club C)
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FRIDAY, FEBRUARY 16TH:

8:30 —10:30: Session 4
Key-note lecture Il and lectures 10-12
Chair: Ludék Eyer

8:30 — 9:30: From mobile field lab to minoo & excursion to the emergence of Aquaviruses (Manfred
Weidmann)

9:30 — 9:50: Asymmetric reconstructions of immature Tick-borne encephalitis virus particles reveal
assembly mechanism of Flaviviruses (Tibor Fiizik)

9:50 — 10:10: Particle asymmetry reveals mechanisms of flavivirus assembly and maturation (Pavel
Plevka)

10:10 — 10:30: Seeing is believing: Characterization of novel recombinant reporter Tick-Borne
Encephalitis virus expressing a fluorescent protein for real-time infection visualization
(Michaela Duskova)

10:30 — Coffee break
11:00 — 13:00: Session 5

Lectures 13-15 and key-note lecture Il
Chair: Jifi Cerny

11:00 — 11:20: Regulation of HBV precore protein maturation is driven by its signal peptide sequence
(Helena Zabranska)

11:20—-11:40: Divergent infectivity dynamics of immature tick-borne and mosquito-borne flaviviruses:
a paradigm shift in prM-containing particle infectivity mechanisms (Jifi Holoubek)

11:40 — 12:00: Out of the comfort zone: Challenging the gammaretroviral expression stability with
integration retargeting and heterochromatin knock-in (Martina Slavkova)

12:00 — 13:00: Dilution of Biodiversity: A Risk Factor for the Emergence of Zoonotic Diseases around
the Forest Massif of the Central Basin and the Contribution of the Local Animal Health and
Surveillance Network in the Fight Against Zoonoses (Joep van Mierlo)

13:00 — 13:15: Conference closing, and the best poster and presentation awards announcement
13:15 — 13:45: Coffee break

13:45 — 14:30: kick-off meeting of the CSBMB Virology section
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LIST OF POSTERS
POSTER 1 - Vranova L.: Specific Immunity to SARS-CoV-2 Infection

POSTER 2 - Barbora Lubyova: Hepatitis B virus hijacks host E2/E3 ubiquitin ligase, UBE20, for viral
nucleocapsid assembly and virion egress

POSTER 3 - Halyna Snihur: Phylogenetic analysis of Ukrainian isolate of barley stripe mosaic virus

POSTER 4 - Anhelina Kyrychenko: The Reveal of Mycoviruses in Fungal Cultures in the Ukrainian
Collection of Microorganisms

POSTER 5 - Zuzana Berdnkova: Cellular stress is triggered by tick-borne encephalitis virus and limits
the virus replication in PMJ2-R mouse macrophage cell line

POSTER 6 - Sandra Zackova: Alteration in adhesion G-protein-coupled receptors expression in lung
adenocarcinoma and colorectal carcinoma cell lines upon SARS-CoV-2 infection: Impact of

selected aGPCRs' knockdown on viral replication

POSTER 7 - Seyma S. Celina: Detection of Crimean—Congo Haemorrhagic Fever Virus from Livestock
Ticks in Kosovo in 2022

POSTER 8 - Iryna Riaba: Incidence and genetic diversity of Raspberry leaf blotch virus isolates in
Ukraine

POSTER 9 - M. Seoane-Blanco: Structure of phiKZ tail sheath and tail tube
POSTER 10 - Marketa Pimkova Polidarova: Inhibition of HBsAg secretion by a novel autophagy inducer

POSTER 11 - Nataliia Korniienko: Bacteriophages as biological agents for the control of Staphylococcus
aureus infections in traumatology and orthopedics

POSTER 12 - Jan Kamos: Tick-borne encephalitis virus in patients and in ticks from natural endemic
sites in South Bohemia

POSTER 13 - Dominika Kadleckova: The differences in virome from distinct anatomical locations in
psoriasis patients

POSTER 14 - Karolina BureSova: Interaction of Mason-Pfizer monkey virus Matrix protein with
calmodulin and its implications

POSTER 15 - Alina Dunich: Occurrence of cherry leaf roll virus on some trees and shrubs in Ukraine

POSTER 16 - lvana Nemcovicova: Novel noncytotoxic antiviral compounds targeting SARS-CoV-2 at low
micromolar scale

POSTER 17 - Michal Kral: Identification and characterization of inhibitors of influenza A polymerase
and L-protein of Rift Valley fever virus

POSTER 18 - Martin Kubu: Effect of ADAR1 enzyme knockout on HCV replication
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POSTER 19 - Olga Molodchenkova: Peculiarities of biochemical protective reactions in wheat plants
infected by viral diseases

POSTER 20 - Jaroslava Lieskovska: Dual control of tick-borne encephalitis virus replication by
autophagy in mouse macrophages

POSTER 21 - Tomas Kotacka: Exploring Antiviral Strategies: Targeting Bunyaviridae Viruses -
Identification and Characterization of Potent Inhibitors

POSTER 22 - K. Taher: Cucumber mosaic virus in mono and mixed infections on Allium crops in Ukraine
POSTER 23 - Jozef DZubara: Monitoring of ultrastructural changes in HaCaT cells after TBEV infection

POSTER 24 - Tereza Frckova: Investigating Monoclonal Antibodies for Tick-Borne Flavivirus
Neutralization and the Development of TBEV Escape Mutants

POSTER 25 - A. Bitala: Biophysical characterization of rhesus CMV immunomodulatory protein UL144
as a new target for drug development applications

POSTER 26 - Karolina Staflova: Targeting URI1 in Hepatitis B Virus Infection

POSTER 27 - Zuzana Kratka: Exploring Small-Molecule Inhibitors for Repurposing Against Tick-Borne
Encephalitis Virus

POSTER 28 - AleS Zabransky: Comparative proteomic analysis of responses to HBV infection in HepG2-
hNTCP cells

POSTER 29 - Vicent Llopis-Torregrosa: Identification of SMC5/6 complex members potentially involved
in its proteasomal degradation via DDB1

POSTER 30 - Veronika Vanova: Rapid evaluation of the neutralising antibody response against SARS-
CoV-2 variants by pseudotype-based neutralisation assays

POSTER 31 - Katefina Trejbalova: Quantitative analysis of Syncytin-1 retroviral envelope interaction
with the ASCT2 receptor

POSTER 32 - Eliska Galikova: Tva W33 residue is critical for viral entry and high-affinity binding of avian
leukosis virus subgroup K

POSTER 33 - Vaclav Vopalensky: Absence of 5' Methylguanosine Cap in Postreplicative Transcripts of
Vaccinia Virus Genes

POSTER 34 - Jiti Salat: Brno loanvirus (BRNV) in bats inhabiting urban area of Brno, Czech Republic

POSTER 35 - Alzbéta Dostalkova: The role of DHX15 in the late phase of the Mason-Pfizer monkey
virus replication cycle

POSTER 36 - Karolina Zvonarova: Exploring Bevirimat Derivatives: A Study on HIV-1 Maturation and
Resistance

POSTER 37 - M. Baudys: Inactivation of influenza virus on photocatalytically active nanoparticle and
nanotubular TiO2 surfaces
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POSTER 38 - Adam Achs: Epitope mapping of two monoclonal antibodies against Influenza A virus
hemagglutinin

POSTER 39 - Martina Lickova: Seroprevalence study of the tick-borne encephalitis virus in Slovakia
POSTER 40 - Jignesh Italiya: Wildlife Sentinel: Development of Multi-Species Protein A-ELISA Assay for
Detection of SARS-CoV-2 Antibodies in Zoo Animals as a Proof of Concept for Wildlife

Surveillance

POSTER 41 - Tereza Dudova: Hepatitis E Virus Surveillance in Wild Boars: An Insight from Central
Bohemia

POSTER 42 - Kural Arasu Venkatesh: New Hepatitis Delta-like and Hepatitis B-like Viruses Identified in
Transcriptome of a Yarrow's Spiny Lizard (Sceloporus jarrovii)

POSTER 43 - Jifi Cerny: lllegally imported animals and animal products as a potential source of
emerging animal and zoonotic viruses

POSTER 44 - Apolena Kucerova: Comparative Analysis of Strain-Specific Adaptations of SARS-CoV-2 in
Diverse Mammalian Hosts

POSTER 45 - Jifi Cerny: Segmented Flavi-Like Viruses: Unveiling Phylogenomic Complexity and
Emerging Research Frontiers

POSTER 46 - Michal Tomasek: Expanding the Horizons of Jingmenvirus Research: Insights from
Transcriptomic Data

POSTER 47 - Vaclav Honig: OH SURVector: Surveillance of Vector-Borne Pathogens in Czech Republic
and Other European Countries — Project Introduction

POSTER 48 - Ludék Eyer: Guanine quadruplexes in the RNA genome of the tick-borne encephalitis virus
POSTER 49 - Krystof Stafl: ASCT2, but not ASCT1, is a functional receptor for Syncytin-1-induced fusion

POSTRE 50 - Dobromila Molinkova: Equine alpha- and gamma-herpesviruses: virological and
serological data from the Czech Republic

14



ABSTRACTS — ORAL PRESENTATIONS

LECTURE 1:
COVID-19 pandemic in Slovakia: From the Early Days to Today
Boris Klempa (1)

(1) Institute of Virology, Biomedical Research Centre of the Slovak Academy of Sciences, v. v. i.,
Bratislava, Slovakia; Department of Microbiology and Virology, Faculty of Natural Sciences, Comenius
University, Bratislava, Slovakia

A new coronavirus, SARS-CoV-2 (Severe acute respiratory syndrome coronavirus 2), began spreading
in the human population at the end of 2019. Within a few months, it caused a global pandemic of a
new acute disease called COVID-19 (Coronavirus disease 2019). The virus was first reported in Slovakia
in March 2020. The global scale of spread has caused an acute worldwide shortage of diagnostic
reagents for specific detection of the virus. Therefore, the development and certification of tests for
virus detection by RT-PCR also occurred in Slovakia. During the pandemic, the tests were gradually
improved in terms of their sensitivity but also ease of use. It has also been clinically demonstrated that
in addition to the previously standard nasopharyngeal swabs, oral swabs obtained by gargling can also
be used for virus detection. The development of a diagnostic test using the loop-mediated isothermal
amplification (LAMP) method was also an important methodological advance. In the later phase of the
pandemic, in addition to the important monitoring of the spread of new virus variants by genome
sequencing, the monitoring of immunity to the virus in the population became important.

15



LECTURE 2:

Looking back at the COVID-19 pandemic from the perspective of the Institute of Virology BMC SAS
Juraj Kopacek (1)

(1) Institute of Virology BMC SAS

The COVID-19 pandemic that hit Slovakia at the beginning of March 2020 was a challenge we have
never experienced before. The BMC SAV Institute of Virology responded quickly to this critical situation
and in a very short time joined the fight against the SARS-CoV-2 virus in an attempt to mitigate the
consequences of the pandemic. In a very short time, the Institute "reprogrammed" its scientific focus
and immediately adopted the premises of the BSL3 laboratory, introduced RT qPCR detection of viral
RNA SARS-CoV-2, participated in the development of RT-PCR tests for virus detection and offered its
expertise and testing capacities to the Public Office of Health of the Slovak Republic. The institute
actively participated in several studies aimed at testing the levels of antibodies against the SARS-CoV-
2 virus in the population. A brief summary of the activities during the pandemic and some of our
acquired knowledge is the subject of this lecture.

16



LECTURE 3

Multiscale characterization of natural amino acid substitutions in RNA-dependent RNA polymerase
of SARS-CoV-2

Matéj Danda (1), Anna KlimeSova (1), Kldra Kuskova (1), Alzbéta Dostdlkova (1), Aneta Pagacova (1),
Jan Prchal (1), Marina Kapisheva (1), Tomas Ruml (1), Michaela Rumlova (1)

(1) University of Chemistry and Technology, Prague

Since the emergence of SARS-CoV-2, mutations have been repeatedly reported in the sequences
encoding nonstructural proteins (nsps), including the components of its minimal RNA-dependent RNA
polymerase (RdRp) complex: nsp7, nsp8 and nspl2. Despite the RdRp is a prime target for antiviral
drugs, experimental studies focusing on these mutations and their resulting amino acid substitutions
have been limited. To address this, we carried out a comprehensive analysis of representative amino
acid substitutions within the RdRp subunits We selected mutations based on their frequency,
localization of the encoded residue within the RdRp complex, and the nature of the resulting amino
acid. Subsequently, we conducted mutagenesis and purification of all the respective proteins.
Combining Nano Differential Scanning Fluorimetry (nanoDSF) and Microscale Thermophoresis (MST)
assay, we analyzed the impact of these substitutions on protein stability, protein-protein interactions
and complex assembly. Our results indicated that the selected substitutions led to an increase in
thermal stability of nsp8 by 4 °Cto 13 °C, while nsp7 variants exhibited thermal destabilization. Specific
substitutions, namely T141M in nsp8 and S25L in nsp7, negatively affected the RdRp complex
formation. To assess the impact on RdRp activity, we developed a fluorometric enzymatic assay
revealing that even a single amino acid substitution in either protein could alter the RdRp activity,
correlating with biophysical properties. Interestingly, a combination of two co-occurring protein
variants —nsp12 P323L and nsp8 A21V —increased the overall activity by more than 50 %. Furthermore,
we evaluated the response of various RdRp variants to a commonly used anti-RdRp drug, Remdesivir
and discovered that certain mutations significantly reduced the drug’s efficacy. In conclusion, our
results provide a basis for understanding new RdRp variants and their potential importance for drug
development.
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LECTURE 4:

Insights into SARS-CoV-2 Evolution from Yeast Display and Recent Developments
Jiri Zahradnik (1)

(1) First Faculty of Medicine, Charles University, BIOCEV

Beyond structural similarities, there is a distinctive amino acid composition characterizing interfaces
between SARS-CoV-2, ACE2, and other ACE2-binding coronaviruses. While sharing the same ACE2
binding location, these receptor-binding domains (RBDs) significantly diverge in 11 interface residues,
a divergence accentuated further by emerging variants like EG2 and BA.2.86. Parallel solutions for the
same interaction suggest remarkable interface plasticity, even under strong selective pressure for tight
binding.

BA.2.86 has emerged as an unexpected variant with numerous mutations in the RBD. Similar to
Omicron, this variant exhibits epistatic changes that facilitated its emergence. Surprisingly, this variant
has demonstrated tight binding and a large surplus of affinity compared to the average variant. This
surplus was shortly after its emergence used to boost immune escape properties, with the L455S
mutation giving rise to the quickly spreading JN.1 variant. We employ in vitro evolution techniques to
explain observed plasticity and anticipate future trends.

18



LECTURE 5:

Medicinal chemistry of influenza and bunyavirus polymerases

Milan Kozisek (1)

(1) Institute of Organic Chemistry and Biochemistry of the Czech Academy of Sciences

The influenza virus represents a major risk to public health as it is capable of causing serious infectious
diseases. The discovery and development of novel anti-influenza treatments that are effective against
various viral subtypes and resistant viral strains is of the utmost importance. Within NIVB project, we
study endonuclease and cap-binding small molecule inhibitors, as well as peptide inhibitors targeting
protein-protein interaction in viral polymerase. Furthermore, due to the functional and presumed
structural similarity between influenza A polymerase and L-protein of Rift Valley Fever virus (RVFV),
we utilize our prior experience to develop and identify novel inhibitors of the endonuclease and
polymerase activity of RVFV. Thus, this project allows for the creation of effective compounds to
combat these significant pathogens.
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LECTURE 6:

Particular Molecular Pattern Re-discovered in Hop Stunt Viroid Sequences from Grapevine (Vitis
vinifera L.) in Slovakia — Chasing a “Cold Case” Story of Host Adaptation

Peter Alaxin (1,2), Lukas Predajfia (2), Adam Achs (2), Zdeno Subr (2), Michaela Mrkvova (1), Ana Belén
Ruiz-Garcia (3), Antonio Olmos (3), Miroslav Glasa (1,2)

(1) University of Ss. Cyril and Methodius in Trnava; Institute of Virology, BMC SAS in Bratislava -
Slovakia)

(2) Institute of Virology, BMC SAS in Bratislava - Slovakia

(3) Instituto Valenciano de Investigaciones Agrarias — Spain

Hop stunt viroid (HSVd) is a widely distributed successful phytopathogen with a broad range of
different plant hosts (wild or crops, herbaceous or woody alike) across the world. This species of
infectious agent belongs to the specific groups of subviral pathogens — viroids. Viroids are obligatory
intracellular parasites described predominantly from higher (vascular) plants. From the standpoint of
molecular biology and plant virology viroids can be described more accurately as parasitic RNAs due
to their overall structural simplicity — each species consisting only of one single-stranded circular RNA
molecule, from 250 up to 450 nts in length. Therefore, they do not encode their own genes and are
also lacking any open reading frame. Consequently, their maintenance in particular plant host depends
solely on their RNA secondary structure, which is directly influenced by the nucleotide sequence of its
primary structure subjected to corresponding mutations. The nucleotide sequence itself of any viroid
thus can serve as a potent target for direct study of the selective pressure or adaptational changes that
this RNA undergoes in a specific host. In the case of HSVd, grapevine (Vitis vinifera L.) was proposed as
its evolutionary source of origin. While collecting the molecular data characterizing HSVd population,
previously missing from Slovakia, two particular genetic groups driven by 7 specific and correlated
mutations were identified. These two groups were internally named as “6A” and “7A” cluster based
on the particular stretch of adenines at nucleotide positions 39-44/45, respectively. Additionally, the
mixed co-infection within the single grapevine plant by isolates from both groups was also identified,
pointing towards their mutual coexistence and a possible harmonized oscillation between these two
sequential states. Projection of individual Slovak HSVd sequences into the respective models of their
RNA secondary structure suggested a hypothetical compensatory (either structural or functional)
explanation for the existence and significance of these 7 specific mutations. Initially, only 19 whole
viroid HSVd sequences were subjected to this analysis despite the relatively high prevalence (76,92 %)
detected for this viroid among the Slovak grapevine population (50 positive plants out of 65 so far
tested). For this reason and due to the previously discovered unaltered presence of these two groups
across time in different grapevines we have further tested their occurrence also in old grapevine
varieties or even different Vitis species (including its wild ancestor Vitis vinifera subsp. sylvestris). These
data can help to better understand the evolutions of HSVd in grapevine. Potentially, they can also help
to decipher the mechanism of its host-specific adaptation via site-specific mutations (in consideration
with the proposed existence of 5 HSVd phylogenetic groups typified by specific plant hosts).

This work was supported by the grant APVV-22-0067 from Slovak Research and Development Agency.
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LECTURE 7:
HBV-induced microenvironment reduces pDC response to TLR7/9 stimulation

Olena Berehovska (1,2), Marketa Pimkova Polidarova (1,2), Vaclav Janovec (1,2), lvan Hirsch (1,2), Klara
Grantz Saskova (1,2)

(1) Institute of Organic Chemistry and Biochemistry of the CAS, Flemingovo namesti 542/2, 166 10,
Prague, Czech Republic
(2) Charles University, Faculty of Science, Albertov 6, 128 00 Prague, Czech Republic

Hepatitis B virus (HBV) is an infectious agent that causes acute hepatitis, but can also lead to chronic
inflammation, and, consequently, to hepatocellular carcinoma. HBV is described as “stealth virus”
since it avoids recognition by the innate immune system in HBV-infected hepatocytes. Plasmacytoid
dendritic cells (pDCs) massively produce proinflammatory cytokines such as IFNa, 11-6 and TNFa, upon
the TLR7/9 activation. These cytokines inhibit HBV replication in hepatocytes. Conversely pDC function
is regulated by miRNA146, which is one of the most highly expressed miRNA in hepatocytes, with
immunosuppressive and proliferative properties. Specifically, miRNA146 negatively regulates TLR7/9
pathway in pDCs pathway by silencing proteins TRAF6 and IRAK1/4.

We hypothesize that HBV-infected hepatocytes produce miRNA146 packaged in EVs, which can be
actively up-taken by pDC, leading to the inhibition of the immune response.

Our results show that the conditioned medium from HBV producing hepatocytes inhibits IFNa
secretion from pDCs induced by TLR7/9 activation. The activation of the immune pDC, cell line, Gen2.2.,
after exposure to the supernatant from HBV-producing cell line HepG2.2.15 and HepG2 NTCP cell line,
is losing its effectivity. The level of IFNa production is lower after incubation with the infectious
supernatant. This infectious supernatant had significantly increased quantity of miRNA146 compared
to non-infectious one. However, the use of MiRNA146 inhibitor on hepatocytes decreased the amount
of miRNA146 in supernatant, and lead to restore of IFNa production in Gen2.2 cells.

Future investigation will focus on the characterisation of EVs content, such as miRNA, viral and cellular
proteins, or other RNA molecules, which could have the immunoregulatory effect on pDCs. This work
aims to investigate the immune inhibitory mechanism involved in HBV infection, and possibly identify
novel therapeutic targets.

The work was supported by the project National Institute of Virology and Bacteriology (Programme
EXCELES, ID Project No. LX22NP0O5103) — Funded by the European Union — Next Generation EU.
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LECTURE 8:

Adaptive Evolution in Action: Avian Leukosis Virus Responds Swiftly to Biotechnologically-Induced
Host Resistance

Magda Matouskova (1), Jiti Plachy (1), Vit Karafidt (1), Dana Kucerova (1), Markéta ReiniSova (1),
Lubomira Pecnova (1), Josef Geryk (1), Tomas Hron (1), Jifi Hejnar (1)

(1) Institute of molecular genetics, AV CR

The advancement of genetic editing techniques such as CRISPR/Cas9 has facilitated the modification
of livestock traits, including the establishment of resistance to viral diseases. However, the adaptability
of viruses poses a significant challenge to these efforts. Recently, we utilized CRISPR/Cas9 genome
editing to develop chickens resistant to avian leukosis virus subgroup J (ALV-J) by targeting a single
amino acid, W38, within the ALV-J receptor NHE1. The resistance was validated both in vitro and in
vivo.

In vitro experiments demonstrated the resistance of W38-/- chicken embryonic fibroblasts (CEF) to
various ALV-J strains. To assess the potential for ALV-J adaptation, we employed a retrovirus reporter-
based assay to select adapted virus variants. We assumed that adaptive mutations, overcoming cellular
resistance, would occur within the envelope protein. Consistent with this assumption, we identified
and sequenced numerous adapted virus variants, revealing eight independent single nucleotide
substitutions within their envelope genes.

To confirm the adaptive capacity of these substitutions, we introduced them into the original retrovirus
reporter. All eight variants effectively replicated in W38-/- CEFs in vitro, and in vivo studies
demonstrated that W38-/- chickens were susceptible to tumor induction by two of the variants.
However, receptor alleles with more extensive modifications both in cells from naturally resistant
species and in genetically modified cells remained resistant to the virus.

Our study underscores the importance of implementing complex gene editing and resistance stability
testing to mitigate the risk of developing viruses that have adapted to genetically modified hosts. This
approach is crucial for ensuring the effectiveness and stability of antivirus resistance in genetically
engineered livestock.
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LECTURE 9:
Cellular lipid metabolism: the Achilles’ heel of lymphocytic choriomeningitis virus
BoZzena Omasta (1), Martin Valachovic (2), Jana Tomaskova (1)
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As intracellular parasites, viruses must manipulate the host pathways to provide building blocks,
energy, and a suitable environment for synthesizing new infectious virions. Host virus-induced
alterations include changes in both signaling and metabolic pathways. Understanding how and when
viruses use these pathways could identify possible antiviral drug targets and better understand the
viral life cycle.

Interactions of viruses and metabolic pathways of their host cells have been described during infection
with many viruses; however, not much is known about these interactions in the case of arenaviruses.
Our research is focused on understanding the impact of lymphocytic choriomeningitis virus (LCMV)
infection on the lipid metabolism of its host cells. LCMV is a prototypic member of the Arenaviridae
family, which contains life-threatening pathogens such as Lassa, Junin, and Machupo viruses.

First, we analyzed the expression of genes encoding lipogenic enzymes, all of which increased in LCMV-
infected cells at later stages of infection. However, as lipids are not genome-coded, changes in gene
expression reflect lipid homeostasis only indirectly. To confirm the importance of lipids in the LCMV
life cycle, we determined viral titer in LCMV-infected cells treated with pharmacological inhibitors of
lipogenic enzymes. Inhibition of de novo lipid synthesis resulted in a significant decrease in viral titer,
confirming the role of lipids during the LCMV life cycle. A one-step growth curve in cells treated with
lipogenic inhibitors added every two hours after the infection showed that LCMV requires de novo lipid
synthesis in the early stages of infection, during the production of first infectious virions.

Since one of the roles of fatty acids in cells includes the posttranslational modification of proteins, we
used a pharmacological inhibitor for protein palmitoylation, which decreased infectious LCMV virion
production. However, the treatment of cells after the infection showed no changes in LCMV
propagation. The observed decrease occurred only in cells treated before and after the infection, which
suggests that protein palmitoylation during LCMV infection is required for cellular proteins instead of
viral proteins.

Short-chain fatty acids can be elongated and used for the synthesis of neutral lipids such as triglycerides
(TAG) and steryl esters (SE), which are stored in organelles known as lipid droplets (LD) and serve as
energy sources. In the case of energy requirement, fatty acids are released from LDs and transported
into mitochondria where they undergo B-oxidation, which generates large amounts of energy. We
analyzed the neutral lipid composition of LCMV-infected cells and observed an increase in TAGs and
SEs at later stages of infection. Accordingly, the staining of LDs showed higher amounts of LDs in the
LCMV-infected cells compared to mock-infected cells. Inhibition of diacylglycerol O-acyltransferase 1,
a rate-limiting enzyme of TAG synthesis, decreased the production of LCMV virions. Similarly, inhibition
of carnitine palmitoyltransferase 1, an enzyme responsible for the transport of free fatty acids into
mitochondria, resulted in a decrease in LCMV virion production. Both results suggest that LCMV
requires LDs for ATP production . However, further analyses are required to confirm the exact role of
LDs in the LCMV life cycle.
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KEY-NOTE LECTURE 1:

MOBILISE: A novel and green mobile One Health laboratory for (re-)emerging infectious disease
outbreaks

Johannes Peham (1)
(1) AIT Austrian Institute of Technology

Mobile laboratories are becoming increasingly important for quick response to epidemic outbreaks in
remote areas. Due to climate change and rising temperatures, emerging arboviruses (e.g. Crimean-
Congo haemorrhagic fever virus, West Nile Virus) are finding their way into Europe through arthropod
vectors (mosquitoes, ticks), and are becoming a major public health concern. Optimally monitoring
zoonotic outbreaks requires a "One Health" approach, in which not only human, but also animal and
environmental samples are analysed, as close as possible to the vectors' habitat. Also returning
travellers might carry haemorrhagic viruses or respiratory pathogens such as SARS-CoV-2. A survey of
existing European mobile laboratory capacity revealed several shortcomings: of 193 labs, 66% were
civilian, 88% were exclusively for human diagnostics, with 11% having an accredited quality
management system, and only 3% had the highest bio-safety level BSL-4 needed for (haemorrhagic)
arbovirus handling.

MOBILISE aims to close this diagnostic gap, by developing a novel, quality-assured, mobile One Health
laboratory solution, to provide BSL-4 capacity to many European countries. It will receive
human/animal/environmental samples for molecular diagnostics, serology, microbiology, and host a
whole genome sequencing platform for pathogen discovery and epidemiological analysis. We will
further develop novel rapid diagnostic tests for BSL-3/4 pathogens. A novel Al-based "Emergency
Operating Centre and Decision Support System" software will assist end-users in coordinating
MOBILISE fleets across Europe and manage outbreaks in real-time. Hosted on an electric/hybrid truck
platform, and using solar and wind-energy, it will also reduce CO2 emissions in compliance with the
European Green Deal. The lab will be field-tested to TRL-7 by National agencies and first-responders in
Austria, Romania, Greece and Africa.
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KEY-NOTE LECTURE 2:

From mobile field lab to minoo & excursion to the emergence of Aquaviruses

Manfred Weidmann (1,2)

(1) midge medical GmbH
(2) Institute of Microbiology & Virology, Brandenburg Medical School

Timely viral hemorrhagic fever (VHF) diagnostics in Africa are difficult due to distances. Not many
specialized laboratories are available, and by the time samples reach the National Institute for
Communicable Diseases (Johannesburg, South Africa) or the World Health Organization (WHO)
Reference Center for Yellow Fever at the Institut Pasteur de Dakar (IPD), they are often not fit for use.
Time to result can be very long. Many outbreaks in the past decades have shown that the initial lag
phase of the outbreaks regularly cause infections in healthcare workers. Thus, VHF outbreaks amplify
and quickly grow out of proportion before control measures are initiated, as the recent huge outbreak
of Ebola virus disease (EVD) in West Africa has shown. It is possible to reduce the amount of equipment
and reagents to develop an affordable suitcase concept to take molecular amplification into the field
to deliver diagnostics in outbreak or surveillance settings independent of electricity supply and cool
chain.

Isothermal amplifications have long been advocated as alternative molecular assays to PCR. Although
several POCT devices have been developed none of them fulfil the requirements for an affordable
system meeting the WHO REASSURED criteria allowing to make testing available to areas which have
no access to molecular testing. Starting with a SARS-CoV-2 RPA a rapid, affordable, accurate, digitally
integrated test system “minoo” was developed. Usability at the center of its design makes it very
attractive for practical implementation in human health and veterinary health settings being designed
for home testing from the outset. Cloud based data handling allows anonymous data analysis and
storage and dissemination to health care systems and authorities for epidemiological control
management. The robust system could have a potential huge impact in decentralising molecular
testing and making it available to populations that cannot afford to pay huge bills to medical centers
for current PCR and POCT molecular testing settings independent of electricity supply and cool chain.
The system will be introduced and result data will be discussed.

Aguaculture production can suffer enormous losses through viral diseases. In recent years the overall
understanding on how viral diseases emerge in Aquaculture species has increased.

Sequencing of diagnostic Infectious Pancreatic Necrosis Virus (IPNV) samples yielded insights into the
molecular emergence mechanisms of IPNV and allowed to speculate on driving mechanisms in salmon
aquaculture farms which subsequently were confirmed by the analysis of very recent new isolates.
Molecular epidemiology helped to show that trading of fish eggs contributes to the spread and
subsequent evolution of IPNV in trout.
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LECTURE 10:
Particle asymmetry reveals mechanisms of flavivirus assembly and maturation
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The family Flaviviridae includes important human pathogens such as tick-borne encephalitis virus
(TBEV), dengue, yellow fever, and Zika. Flaviviruses assemble as immature particles, the surface of
which is covered by heterodimers of proteins prM and E forming spikes. To become mature and
infectious, the spikes reorganize into a smooth herringbone arrangement, and the prM proteins are
cleaved by the cellular protease furin. Even though the structures of immature and mature particles of
several flaviviruses were determined the mechanisms of particle formation and prM-E reorganization
remain poorly understood.

Here we present the structures of immature and mature TBEV particles missing up to 30 of 180 prM-E
heterodimers. The incomplete immature particles probably originate by scission of the particle
membrane from that of the endoplasmic reticulum before the full set of envelope proteins could
assemble. The immature particles with incomplete protein coats contain prM-E heterodimers that are
not incorporated into spikes, indicating that the particles assemble from the heterodimers.
Furthermore, the mature particles with incomplete coats contain incomplete herringbone rafts and
the shapes of the bare membrane patches in immature and mature particles differ. Therefore, the
maturation-related reorganization of flavivirus protein coat probably does not follow an unique
pathway and involves long-distance lateral movements of individual heterodimers within the particle
membrane.
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LECTURE 11:

Asymmetric reconstructions of immature Tick-borne encephalitis virus particles reveal assembly
mechanism of Flaviviruses
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Masaryk University, Kamenice 5, Brno, Czech Republic

Tick-borne encephalitis virus (TBEV) is an enveloped virus belonging to the family Flaviviridae, which
causes severe disease of central nervous system in humans. The smooth virion surface is covered by
envelope proteins (E-protein), that are together with the membrane proteins (M-protein) anchored in
the virus lipid bilayer. The immature, non-infectious virus goes through a maturation phase during the
viral life cycle. Proteolytic cleavage of prM and a significant rearrangement of the envelope proteins
on the viral surface are two aspects of this process.

We isolated immature TBEV particles from infected tissue culture cells and visualized them using cryo-
electron microscopy in order to determine their structure. The E-protein-prM-protein complex forms
the ""spiky"" surface of the immature particles. Weused cryo-electron tomography and single-particle
analysis to show that the TBEV immature particles are asymmetric. Defects induced during immature
particle assembly frequently disturb the symmetric, icosahedral structure of the E-protein-prM-protein
spikes on the particle surface. However, these irregularities do not hinder the subsequent maturation
process and produce mature particles with vacant patches in the ""herring bone"" structure of the
mature viral surface

The findings shed additional light on the viral assembly and maturation process, which may be the
subject of future antiviral medication development.

This work was supported by the project National Institute of Virology and Bacteriology (Programme
EXCELES, ID Project No. LX22NP0O5103) - Funded by the European Union - Next Generation EU.

27



LECTURE 12:

Seeing is believing: Characterization of novel recombinant reporter Tick-Borne Encephalitis virus
expressing a fluorescent protein for real-time infection visualization
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Republic

(2) Laboratory of Emerging Viral Diseases, Veterinary Research Institute, CZ-62100, Brno, Czech
Republic

(3) Institute of Parasitology, Biology Centre of the Czech Academy of Sciences, CZ-37005, Ceske
Budejovice, Czech Republic

Until recently, detecting the virus in infected cells or animal models required laborious secondary
approaches, lacking the possibility to observe infection in real-time. Therefore, genetic engineering
methods were implemented to generate novel variants of reporter-tagged viruses, enabling the direct
visualization of viral infection.

In this study, we designed and produced a recombinant reporter virus of Tick-borne Encephalitis
(TBEV). The infection is visualized utilizing the TurboGFP (tGFP) reporter protein, stably expressed from
the viral genome to the cytoplasm of infected cells. TBEV, along with other flaviviruses, poses a
significant threat to public health and new insights into the TBEV infection are highly needed.

A similar approach of using a traceable reporter cloned to the viral genome has been previously used
for various flaviviruses. However, maintaining the stability of the reporter variants proved to be
challenging. Here, we present the most stable recombinant flavivirus to date, allowing the detection
of the reporter gene and fluorescent signal for more than 7 passages.

This highly stable recombinant system for observing TBEV infection serves as valuable tool for high-
throughput screening of antivirals as well as in vitro and in vivo visualizations or other experiments.
We characterize tGFP-TBEV comprehensively, emphasizing its potential applications in virological
research.
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LECTURE 13:

Regulation of HBV precore protein maturation is driven by its signal peptide sequence
Helena Zabranska (1), Iva Pichova (1)
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The hepatitis B virus (HBV) can induce both acute and chronic hepatitis and is a major global health
problem. HBV is a small enveloped DNA virus with a genome containing only four open reading frames,
which largely overlap and encode multiple proteins using different in-frame start codons. For example,
the HBV preC-C gene gives rise to two distinct products that are translated from different mRNAs —
core protein (HBc) and precore protein (HBe). HBc is a cytosolic protein responsible for the assembly
of icosahedral viral particles and encapsidation of pre-genomic RNA. On the other hand, the HBe
precursor (p25) is directed to the endoplasmic reticulum (ER) where cleavage of the signal peptide (sp)
yields the first processing product, p22. The majority of p22 is further processed at its C-terminus by
furin protease in the trans-Golgi network, giving rise to mature HBe antigen (p17). The mature protein
is secreted and performs an immunomodulatory function in establishing a persistent infection.
However, approximately 15-20% of p22 does not enter the secretory pathway and is retrotranslocated
back into the cytosol and transported to the nucleus. The biological function of the intracellular
precore protein pool remains poorly understood and the mechanism by which p22 is distributed to
different cellular compartments is unclear.

We have described that the translocation of the precore precursor p25 to the ER is promoted by the
translocon-associated protein complex (TRAP). Within the p25 sp sequence we have identified three
cysteine residues that control the efficiency of sp cleavage and appear to act as an auto-regulatory
factor that influencing the intracellular localisation of the precore. In ongoing experiments, we also
investigate the contribution of individual HBV precore protein constructs to the activation of unfolded
protein response.

References:
1) Zabranska H, Zabransky A, Lubyova B, Hodek J, Kfenkova A, Hubdalek M, Weber J, Pichova |. FEBS
Journal, 289(10), pp. 2895-2914 (2022).

This work was supported by the project National Institute of Virology and Bacteriology (Programme
EXCELES, ID Project No. LX22NP0O5103) - Funded by the European Union - Next Generation EU.
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Divergent infectivity dynamics of immature tick-borne and mosquito-borne flaviviruses: a paradigm
shift in prM-containing particle infectivity mechanisms
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Flaviviruses cause millions of human infections globally, and are predominantly transmitted by
mosquitoes or ticks. Both mosquito- and tick-borne flaviviruses are believed to share molecular and
structural properties, suggesting similar replication and maturation strategies. However, our study
introduces a novel perspective on the maturation process, uncovering crucial distinctions between
mosquito-borne and tick-borne flaviviruses.

During maturation flaviviruses undergo conformational changes in their structural proteins,
transitioning from trimeric prM-E complexes to dimeric E with cleaved prM, pH-dependent. However,
the intermediate maturation stages remain unclear, including the contribution of immature virions to
infection. Our study reveals that immature prM-containing particles of tick-borne flaviviruses, such as
tick-borne encephalitis virus (TBEV), can be infectious under physiological conditions, unlike non-
infectious immature mosquito-borne flaviviruses, such as Usutu or West Nile (WNV) viruses. The
infectivity of prM-TBEV challenges a previously established dogma that prM-containing particles are
non-infectious, marking a significant paradigm shift. In a mouse model, prM-TBEV exhibits high
pathogenicity, contrasting with the reduced pathogenicity of prM-WNV. Structural modeling,
combined with functional validation and site-directed mutagenesis, unveils prM-E complex
interactions influencing pH sensitivity, furin cleavage site accessibility, and subsequent virus infectivity.
This study sheds light on the distinctive infectivity dynamics between tick- and mosquito-borne
flaviviruses, challenging assumptions about the role of immature virions in the infection process. The
findings not only broaden our understanding of flavivirus maturation but also highlight the unique
features associated with different vectors, contributing to the nuanced comprehension of flavivirus
biology.
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Out of the comfort zone: Challenging the gammaretroviral expression stability with integration
retargeting and heterochromatin knock-in
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Integration into the host genome is an important step in a retroviral life cycle. Integration is not
random, but it is mediated through an interaction of viral and cellular proteins. Furthermore, the
integration sites influence the expression stability of integrated viruses, so-called proviruses. Murine
leukemia virus (MLV), a model gammaretrovirus, preferentially integrates into active promoters and
enhancers - the genomic features known to form a “comfort zone” for stable proviral transcription -
through the interaction of the viral integrase (IN) with the cellular bromodomain and extraterminal
domain (BET) proteins. In mammalian somatic cells, the MLV-derived vectors remain stably expressed
over the long term. However, it is not clear whether the stability of expression is an intrinsic property
of the MLV long terminal repeat (LTR) or whether it requires a specific chromatin context of active
promoters and enhancers. To solve this question, we retargeted the MLV proviruses away from active
promoters and enhancers utilizing the BET-independent IN. Regardless of the IN variant, we did not
observe a change in the expression stability of proviruses. Then, we analyzed the cell populations with
stably expressed proviruses and confirmed their integrations further from euchromatin-associated
regions compared to transduction with wt BET-interacting IN. The most distinct shift was observed
with heterochromatin-binding IN with increased integrations into lamina-associated domains (LAD).
Next, we asked whether the observed expression stability is MLV-specific or whether it is a general
characteristic of gammaretroviruses. We managed to transduce the cells with Feline leukemia virus
(FeLV), Koala retrovirus (KoRV), and Spleen necrosis virus (SNV) mini-genomes with MLV-packaging
plasmids. MoMLV-, FelLV-, and SNV-derived vectors were long-term stably expressed with high
intensity of GFP after transduction, while KoRV-derived vectors transduced the cells inefficiently and
with low intensity of expressed GFP.

To directly test the influence of silenced heterochromatin on proviral expression, we targeted the
MoMLYV, FeLV, and KoRV mini-genomes into predicted intra-LAD B2 and B3 subdomains by CRISPR-
Cas9-mediated homologous recombination. Although different LAD subdomains varied in support of
proviral expression, we observed subpopulations of stably expressed proviruses more than one month
after nucleofection. Most clones with verified single or double knock-in in the tested target sites were
stably expressed. Thus, we conclude that gammaretroviruses remain stably expressed after retargeting
from active promoters and enhancers. Gammaretroviral vectors may provide an efficient tool for
transgene expression in the repressive environment of heterochromatin.
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Dilution of Bio-Diversity, a Risk Factor for the Emergence of Zoonotic Diseases Around the Forest
Massif of the Central Basin and the Contribution of the Local Animal Health and Surveillance
Network in the Fight Against Zoonoses
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The ecological system of the central basin favours interaction between humans, animals and the
environment, which to a certain extent translates into a vital interdependence of all. The balance of
biodiversity is only guaranteed when there is no pressure on the forest ecosystems, so human
subsistence activities in a very fragile context can be the source of the degradation of ecosystems,
which would further the dilution of biodiversity and represents a health risk factor, particularly for the
surrounding populations. The emergence of zoonotic diseases is also encouraged by the eating habits
of people living in the central basin, including the trade and consumption of bushmeat.

Concerted action to limit 'spill-over' therefore requires synergies involving different actors or
organisations working in the human, animal and environmental health sectors to be able to provide
an appropriate response to the dangers of zoonotic diseases. VSF B therefore believes that local animal
health networks can play an essential role in the prevention, early detection and rapid treatment of
diseases with zoonotic potential, in coordination with human and environmental health stakeholders,
as part of an integrated One Health approach at the level of the various entities. In addition, livestock-
related livelihood improvement activities are also an important factor in the contingency strategy for
the risks identified in the area. In DR Congo, Vétérinaires Sans Frontiéres Belgium, VSF-B, has supported
the installation of 27 private veterinarians and more than 355 Community Animal Health Workers
(CAHW) to carry out awareness-raising, treatment and epidemiological surveillance in their areas of
intervention. This private field network should enable these players to perform an essential role in
preventing diseases with zoonotic potential.

The most illustrative example of the implementation of this One Health concept in the field is currently
the synergy between Médecins du Monde-Belgium (MdM) and Vétérinaires Sans Frontieres-Belgium
(VSF B) around the Kahuzi-Biega National Park (KBNP). VSF B has installed 4 vets and 100 CAHWs, while
MdM is supporting and strengthening human health workers in collaboration with the Miti-Murhesa,
Katana and Kalehe Health Zone Offices, which are located near the KBNP. The local organisation ADMR
will focus on supporting those involved in environmental health. The Lwiro Natural Science Research
Centre will carry out laboratory analyses of samples taken from primates and other animals in the
KBNP, in captivity at the Lwiro Primate Rehabilitation Centre, in order to identify the mode of
contamination and possibly detect diseases with zoonotic potential. The strategy developed is to set
up and test the efficiency of a multidisciplinary collaborative framework to reduce health risks.
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The SARS-CoV-2 coronavirus, causing COVID-19 disease, has killed almost 7 million people worldwide.
For effective treatment and introduction of appropriate anti-pandemic measures, it is necessary to
understand the development of postinfectious and postvaccination immune responses. In our study,
we analysed anti-SARS-CoV-2 immune responses mainly against the spike (S) and nucleocapsid (N)
proteins and also against membrane (M) or open reading frame (O) proteins. We isolated peripheral
blood mononuclear cells and serum from convalescent COVID-19 patients. Sampling was done in two
rounds one year apart. Most of the patients were vaccinated in between. SARS-CoV-2 seronegative
donors served as controls. We used ELISpot assays to detect SARS-CoV-2-specific cells producing IFN-
v (T cells) and IgG or IgA antibodies (B cells) using peptide mixtures (S, NMO) or recombinant proteins
(S, N), respectively. We applied a CEF peptide mixture (consisting of selected epitopes from influenza
A virus, cytomegalovirus, and Epstein-Barr virus) to assess the antiviral T-cell response and
functionality of cells. SARS-CoV-2 specific antibodies were detected by ELISAs and a surrogate virus
neutralisation assay. Our results confirmed that SARS-CoV-2 infection induces: (1) memory B cells
producing IgG targeted against S and N proteins and (2) T cells producing IFN-y after stimulation with
S and NMO peptide mixtures. Interestingly, the T-cell response to the CEF mixture was lower in patients
than in controls. We also detected that vaccination markedly enhanced levels of memory B cells (IgG)
and T cells directed against S antigen. Comparison of B-cell responses showed a correlation between
the number of IgG-producing B cells, and levels of circulating IgG and neutralizing antibodies. Our study
supports the importance of vaccination for immunity boosting and suggests the possibility of long-
term disruption of the antiviral immune response caused by SARS-CoV-2.

Specific Immunity to SARS-CoV-2 Infection © 2023 by Lucie Vranova is licensed under CC BY-SA 4.0.
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Chronic hepatitis B (CHB) represents a serious liver disease that is caused by infection of Hepatitis B
virus (HBV). CHB is associated with severe liver conditions ranging from fibrosis and cirrhosis to
hepatocellular carcinoma or acute liver failure. Current antiviral drugs can suppress HBV replication
and reduce the progression of liver disease, but do not eradicate the virus. Since HBV replication is
completely dependent upon host cell pathways, the study of virus-host interactions promises to reveal
novel cellular targets for development of new therapies Here, we identified and characterized the
association of host hybrid E2/E3 ubiquitin ligase, UBE20, with viral core protein (HBc). Co-
immunoprecipitation analysis with wt and various HBc deletion mutants demonstrated that HBc
interacted with UBE20 via its C-terminal domain. Co-expression of HBc and UBE20O resulted in HBc
protein mono-ubiquitination at lysin K96 and serine S157 of a 185-aa HBc variant. Interestingly, single
Ser-to-Ala mutations of two major phosphorylation sites involving serines at positions 164 and 172
resulted in increased UBE20-mediated mono-ubiquitination, suggesting that HBc hypo-
phosphorylation is vital for efficient ubiquitination. The role of UBE20 in viral lifecycle was investigated
in HBV-infected HepG2-NTCP cells as well as primary human hepatocytes (PHH) upon downregulation
of endogenous UBE20. The knock-down of UBE20 expression led to suppression of HBV replication as
estimated by the levels of intracellular HBVY DNA, pgRNA and extracellular HBeAg. Notably, the
assembly of intracellular nucleocapsids and secretion of enveloped virions was also significantly
impaired in cells with UBE20 knockdown. In conclusion, our results implicated UBE20 in HBV
replication and suggested that UBE20 is an important cellular regulator required for efficient assembly
and maturation of nucleocapsids and release of enveloped virions.
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Barley stripe mosaic virus (BSMV, genus Hordeivirus; family Virgaviridae) poses a significant threat to
key agricultural crops such as wheat (Triticum aestivum), barley (Hordeum vulgare), oats (Avena
sativa), rye (Secale cereale), millet (Setaria italica), and corn (Zea mays) globally. It has been reported
in Europe, Asia, Africa, North America, and Oceania. The BSMV genome comprises three separate RNAs
- RNA-a, RNA-B, and RNA-y - in descending sequence molecular weight [1]. In Ukraine, BSMV has been
repeatedly detected using immunochemical methods on winter wheat in Vinnytsia, Kyiv, Poltava and
Kharkiv regions [2; 3]. In 2020, the State Institution "Zaporizhzhia Regional Phytosanitary Laboratory"
reported the detection of BSMV in barley across 3 fields in Orikhiv and Zaporizhzhia districts (total area
of 150 ha) [4]. This study focuses on molecular identification and phylogenetic analysis of the Ukrainian
BSMV isolate. Winter wheat plants displaying typical mosaic symptoms, sampled in 2020 in Kyiv-
Sviatoshyn district of Kyiv Region and confirmed positive in enzyme-linked immunosorbent assay
(ELISA), were selected for further analysis. Reverse transcription polymerase chain reaction (RT-PCR)
using specific primers for the alpha protein gene (forward 5'-GTGAGGAGGTGATGGGTAAT-3'; reverse
5'-TTCCAGTCTTTCAGAATCTCTC-3') produced a 417 bp DNA fragment [3], which was sequenced by
Sanger using a 3130 Genetic Analyzer (Applied Biosystems, USA) and deposited in the GenBank
database (accession number PP080155). According to the results of BLAST analysis, the sequence of
BSMV-UA-wheat had the highest identity (99.45-99.73%) with isolates from Poland (KY615796.1,
KY615795.1, KY615804.1). In general, all 18 alpha protein gene sequences available in GenBank shared
a significant identity with the Ukrainian isolate (95.34% and higher). The phylogenetic analysis showed
strong bootstrap support for the clade formed by the Ukrainian isolate with the aforementioned Polish
isolates indicates a possible common evolutionary history. Notably, isolates from China and the United
States were found in different clades of the phylogenetic tree, indicating a potential exchange of
infected material between countries. This study represents the first molecular genetic investigation of
a Ukrainian BSMV isolate, contributing valuable insights into the virus's genetic diversity and evolution.
1. Jackson A.O., Lim H.-S., Bragg J., Ganesan U., Lee M.Y. 2009. Hordeivirus replication, movement, and
pathogenesis. Annu. Rev. Phytopathol. 47 (1): 385-422. doi: https://doi.org/10.1146/annurev-phyto-
080508-081733

2. Snihur H., Petrenko S., Kot T., Shevchenko O., Polischuk V. 2018. Widespread viral diseases
endangering cereal crops in Ukraine. Mikrobiolohichnyi Zhurnal. 80 (3): 103-114. doi:
https://doi.org/10.15407/microbiolj80.03.103

3. Pozhylov I., Snihur H. 2022. Incidence and spread of cereals viruses in 2020-2021 in Ukraine. Bulletin
of Taras Shevchenko National University of Kyiv. Series: Biology. 3(90): 14-19.
https://bio.visnyk.knu.ua/article/view/vol90-n3.14-19

4, https://dpss.gov.ua/news/na-zaporizhzhi-fahivci-derzhprodspozhivsluzhbi-obstezhili-blizko-3-
tisyach-gektariv-posiviv-yachmenyu
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In recent decades, extensive research has been devoted to mycoviruses, unique pathogens that
exclusively infect fungi and replicate within fungal cells. Compared to viruses in animals and plants,
mycoviruses were discovered relatively late, leading to limited research, partly because many
infections occur latently without visible symptoms. Despite this, mycoviruses exhibit a high level of
evolutionary adaptation, fostering a mutually beneficial coexistence with fungi. However, they can
influence host fungi, causing irregular growth, unusual pigmentation, changes in reproductive
patterns, and more. The D.K. Zabolotny Institute of Microbiology and Virology in Ukraine houses the
Ukrainian Collection of Microorganisms (UCM), a renowned repository with fungi constituting a
significant portion. The collection includes strains isolated from diverse ecological niches, such as
saprophytes, endophytes, and phytopathogenic fungi. Notably, it features fungi from extreme
environments like radionuclide-contaminated soils, the "red forest," areas with heavy metal
contamination, and saline soils. Additionally, the collection boasts strains known for producing
biologically active substances like antibiotics and toxins. Among these strains, Paecilomyces lilacinus
(current name: Purpureocillium lilacinum) exhibited unique characteristics after long-term storage on
nutrient media with high copper content. Mutant strains showed partial sporulation absence, holes in
the aerial mycelium, and partial color loss, persisting over years in UCM. Transmission electron
microscopy (TEM) revealed spherical viral particles (35-40 nm diameter) within fungal mycelium cells.
Similarly, the mycotoxin producer Myrothecium verrucaria (current name: Albifimbria verrucaria)
displayed phenotypic changes in mycelium after prolonged storage, including rounded bald spots and
sporulation-lacking segments. TEM analysis confirmed the presence of spherical viral particles of the
same size within fungal mycelium cells. Sequential inoculations from identified atypical mycelium areas
onto sterile Chapek's medium preserved phenotypic features, indicating sustained viral presence. The
mycelium lacked coloration and sporulation, with reduced growth rates. TEM consistently detected
viruses within fungal cells, raising concerns about mycovirus presence and transmission in fungal
culture collections that preserve unique strains. Mycoviruses differ from animal viruses, lacking an
extracellular transmission phase. They are considered non-infectious and primarily transmitted
through hyphal anastomoses, entering the environment through spores containing viral particles.
Transmission only occurs between vegetatively compatible fungal strains capable of fusing and
exchanging genetic material. Our research reveals that mycoviruses persist in collection strain
mycelium without losing properties over an extended period. The preservation of unique fungal strain
properties due to mycoviruses remains an open question, demanding further investigation.
Understanding the relationship between fungi and mycoviruses could offer valuable insights into the
biology and evolutionary dynamics of these fascinating organisms.
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Viral infection may represent a stress condition to the host cell. Cells react to it by triggering the
defence programme to restore homeostasis and these events may in turn impact the viral replication.
The knowledge about tick-borne encephalitis virus (TBEV) infection-associated stress is limited. Here
we investigated the interplay between TBEV infection and stress pathways in PMJ2-R mouse
macrophage cell line, as macrophages are the target cells in early phases of TBEV infection. First, to
determine how stress influences TBEV replication, the effect of stress inducers H202 and tunicamycin
(TM) was tested. Viral multiplication was decreased in the presence of both stress inducers suggesting
that the stress and cellular stress responses restrict the virus replication. Second, we investigated the
induction of oxidative stress and endoplasmic reticulum (ER) stress upon TBEV infection. The level of
oxidative stress was interrogated by measuring the reactive oxygen species (ROS). ROS were
intermittently increased in infected cells at 12 hpi and at 72 hpi. As mitochondrial dysfunction may
result in increased ROS level, we evaluated the mitochondrial homeostasis by measuring the
mitochondrial membrane potential (MMP) and found that TBEV infection induced the
hyperpolarization of MMP. Moreover, a transient increase of gene expression of stress-induced
antioxidative enzymes, like p62, Gclm and Hmox1, was detected. Next, we evaluated the ER stress
upon TBEV infection by analysing unfolded protein responses (UPR). We found that infection induced
gene expression of two general sensors BiP and CHOP and activated the IRE1 pathway of UPR. Finally,
since the natural transmission route of TBEV from its tick vector to the host is mediated via tick saliva,
the impact of tick saliva from Ixodes ricinus on stress pathways in TBEV-infected cells was tested. We
observed only marginal potentiation of UPR pathway.

In conclusion, we found that TBEV infection of PMJ2-R cells elicits the changes in redox balance and
triggers cellular stress defences, including antioxidant responses and the IRE1 pathway of UPR.
Importantly, our results revealed the negative effect of stress-evoked events on TBEV replication and
only marginal impact of tick saliva on stress cellular pathways.
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Adhesion G protein-coupled receptors (aGPCRs) are recognized for their pivotal roles in
neurodevelopment, immune defense, and cancer, however, their role during viral infections remains
mostly unexplored. We search for specific aGPCRs involved in the SARS-CoV-2 infection of mammalian
cells with the aim to characterize their interaction with viral proteins. We infected human epithelial
cell lines, namely Calu-3 (derived from lung adenocarcinoma) and Caco-2 (derived from colorectal
carcinoma) with SARS-CoV-2 and analyzed changes in the mRNA level of the individual aGPCRs at 6
and 12 hours post-infection. Based on significant alterations in mRNA levels, four aGPCR candidates
were chosen for further experiments — ADGRB3, ADGRD1, ADGRG7, and ADGRV1. ADGRD1 was
identified as a common candidate, exhibiting elevated mRNA levels upon infection in both Calu-3 and
Caco-2 cell lines. Presumably, due to the Calu-3 cell line's better infectability by SARS-CoV-2, aGPCRs'
MRNA changes upon infection were more prominent in Calu-3 cells. To elucidate the impact of these
aGPCRs on SARS-CoV-2 infection, we performed a siRNA knock-down of the four selected aGPCRs in
both cell lines and analyzed its effect on SARS-CoV-2 entry, replication, and infectivity. We observed a
significant decrease of newly released SARS-CoV-2 in culture media, as determined by RT-qPCR.
Additionaly, plaque assay results demostrated a slight reduction in infectivity of SARS-CoV-2 released
from Calu-3 cells with down-regulated expression of all four aGPCRs. In contrast, the knock-down of
ADGRB3, ADGRD1, ADGRG7, and ADGRV1 had no effect on SARS-CoV-2 entry. Our findings suggest a
potential role of selected aGPCRs in context of SARS-CoV-2 infection of mammalian cells.
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Crimean—Congo Haemorrhagic Fever (CCHF) is a severe viral disease transmitted by ticks, presenting a
significant health threat to humans. The Balkan region is considered to be highly endemic area for the
disease. Kosovo, particularly areas such as Skénderaj, Kliné, Malishevé, Rahovec, and Suhareké, has
been identified as a prominent high-endemic zone for CCHF, significantly impacting the disease's
dissemination. This study aimed to evaluate the prevalence of the CCHF virus (CCHFV) among ticks
collected from livestock in Kosovo and to understand the transmission dynamics of the virus within
tick populations. The samples were collected in June and July 2022 from cattle in different locations in
Kosovo. Tick samples were identified and pooled by species and sex for CCHFV detection via RT-PCR.
A total of 1470 ticks belonging to 8 species and 4 genera were collected. The species Hyalomma
marginatum was the most abundant (60.3%), followed by Rhipicephalus bursa (20.3%), Rhipicephalus
annulatus (16.6%), Haemaphysalis punctata (1.1%), Hyalomma anatolicum (0.9%), Rhipicephalus
sanguineus (0.7%), Hyalomma rufipes (0.1%), and Ixodes ricinus (0.1%). CCHFV was detected in 41/381
of the tested pools. The infected tick species were identified as H. marginatum, R. bursa, and R.
annulatus. This study confirmed the active circulation of CCHFV in ticks in Kosovo and highlights their
role in the maintenance of CCHFV. The detection of CCHFV in prevalent tick species underscores the
importance of adopting a comprehensive “One Health” approach that integrates animal and tick
surveillance. It isimperative to take effective measures to control tick infestation in livestock to prevent
future CCHFV infections in humans.
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Raspberry leaf blotch virus (RLBV) belongs to the genus Emaravirus and the family Fimoviridae. It
possesses a multipartite genome and encodes RNA-dependent-RNA-polymerase, glycoprotein,
nucleoprotein, and movement protein. The RLBV genome comprises eight negative-sense ssRNA
segments. Initially reported by McGavin et al. (2012) in the red raspberry cv. Glen Ample in Scotland,
RLBV is widespread in Europe and is associated with the well-known "raspberry leaf spot disease"
(RLBD). Symptoms include the twisting of raspberry leaves, chlorotic blotching, and fruit deformation.
On the territory of Ukraine, RLBV was initially detected in 2021 in the Kyiv region (Pozhylov et al.,
2021). Our study aimed to investigate the distribution and compare the sequences of the RNA3
fragment of RLBV infecting raspberries in Ukraine with known isolates worldwide to gain insight into
its evolution and epidemiology. Raspberry plantations on six farms in Kyiv, Vinnytsya, and Cherkasy
regions of Ukraine were examined to identify plants with typical RLBV symptoms. Samples exhibiting
leaf blotch symptoms were collected for further RT-PCR using the primer pair 1287-F/1095-R for the
RNAS3 region encoding the nucleocapsid (NC) protein gene, yielding an expected fragment of 570 nt.
Only a few samples from Kyiv and Vinnytsya regions tested positive for RLBV, despite clear symptoms
and infestation with the mite Phyllocoptes gracilis — the virus transmitter. Amplification fragments of
one isolate from each location were sequenced and deposited in GenBank as UA117 Yellow Giant
(OR086928) from Kyiv and UA178 Octavia (OR086929) from the Vinnytsya region. These sequences
were analyzed alongside publicly available sequences using the BLAST algorithm and MEGAX software.
The analyzed fragment of 532 nucleotides corresponds to the 799-1330 nt region of RNA3. Ukrainian
isolates demonstrated 95.8% nucleotide and 95.9% amino acid identity. Phylogenetic analysis was
conducted with 25 isolates selected from those represented in GenBank. Variability within this group
comprised 93.86%-99.02% for nucleotide sequences and 95.35-100% for amino acids. Currently,
known RLBV isolates originate from Serbia, Slovakia, Finland, Great Britain, and France. Phylogenetic
analysis revealed two main clusters. The first cluster included Ukrainian isolates, as well as Serbian,
Slovakian, and Finnish isolates. While UA178_Octavia isolate had a high identity level with Serbian
isolates, UA117_Yellow Giant branched separately within the cluster, showing the highest genetic
distance from other isolates. The other cluster contained isolates from Great Britain, France, and
Finland. The molecular analysis and characterization conducted in this study confirmed RLBV incidence
and high genetic diversity in Ukraine. The likely way of RLBV transmission within Ukraine appears to
be with propagation material. Future research of RLBV occurrence will encompass more regions of
Ukraine and to study its impact on raspberry cultivars.
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Bacteriophages, or just phages, are viruses that infect bacteria. With the emergence of antibiotic-
resistant bacteria phages emerged as an alternative to antibiotics to treat bacterial infections.
Pseudomonas aeruginosa is a bacterial species that causes opportunistic infections in hospital patients.
The phage phiKZ is a bacteriophage that infects Pseudomonas aeruginosa. Here, we present the
structure of the tail sheath and tail tube at high resolution. The high-resolution structure enables
studying the atomic structure of the tail. It reveals a 6-fold and helical structure similar to other
contractile-tailed phages. Each tail sheath protein has extensions that make contacts with 6 other
copies, creating a mesh. The void space above and below each protein leave space for the contraction.
In the tail tube, the arrangement of the protein in this rigid tube is more compact than in the tail
sheath. Besides, each copy has long extensions that intertwine with the neighbouring copies. The
structure of both the tail sheath and the tail tube protein is well conserved due to its importance in
the phage cycle.
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Chronic hepatitis B (CHB) is a viral liver infection caused by hepatitis B virus (HBV), affecting over 300
million people world-wide. Untreated CHB can lead to liver cirrhosis and hepatocellular carcinoma,
causing over 800,000 deaths annually. Current nucleot(s)ide analogue-based therapies effectively slow
disease progression and reduce viral load, but require life-long application. Pegylated interferon alpha
therapy clears the virus in a small percentage of patients, but has serious side effects. Therefore, a
universally effective and definitive cure of CHB is still elusive. The primary objective of CHB therapy is
to clear HBV DNA from hepatocytes, yet this goal is difficult to achieve. Recent therapeutic
investigation targets multiple steps of the virus life cycle, including the reduction of HBV S antigen
(HBsAg) secretion. HBsAg plays a significant role in immune system dysregulation in CHB. Reducing
HBsAg levels may enhance the effectiveness of combined therapies. HBsAg is a transmembrane protein
synthesized on the endoplasmic reticulum, secreted possibly through ER-phagy (autophagy of
endoplasmic reticulum), and transported to multivesicular bodies. Here, infectious virions assemble
and are released, along with empty HBsAg subviral particles, through exocytosis. Our goal is to inhibit
HBsAg secretion by targeting its trafficking pathway. Here, we present a small-molecule compound
that increase proteasome activity and autophagy through activation of Nuclear Factor Erythroid 2-
related factor 1 (NRF1)-dependent downstream events. This compound effectively decreases HBsAg
secretion in both in vitro HBV infection and HBV-producing cell lines.
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Full-scale invasion on the territory of Ukraine led to an unprecedented increase in the number of
victims with serious injuries, including gunshot wounds, broken bones, and mine-explosive injuries of
various types. Wound infections are one of the main causes of non-combat personnel losses. Bacteria
quickly colonize open wounds after injuries or surgery. Medical and scientific reports indicate a shift in
the current species composition of causative agents of wound infections and the threatening selection
rate of antibiotic-resistant microorganisms. A significant proportion of bacterial complications in
traumatology and orthopedics is due to Staphylococcus aureus that was considered the most common
individual pathogen until recently. S. aureus is capable of causing osteomyelitis and abscesses, and
often occurs in the form of methicillin-resistant strains (MRSA), making the treatment difficult.
Antibiotic treatment is the most common strategy but it often depends on the general individual’s
conditions and side effects are unwanted. Bacteriophages nowadays appear to be the most effective
treatment method instead of antibiotics to eliminate drug resistant bacteria. Individually prepared
bacteriophage solutions decrease bacterial concentration at the infection site and in some cases
successfully destroy bacterial biofilms, making antibiotic treatment of resistant bacteria more
effective. Considering this, our aim was to isolate resistant S.aureus strains from patients with wound
infections and to find specific lytic bacteriophages that could be used in a combined treatment. A total
of 36 S.aureus strains were isolated from patients at the Sl “The Institute of Traumatology and
Orthopedics” by NAMS of Ukraine. Antibiotic susceptibility testing using antibiotics discs was
performed. It was found that more than 75% of the isolates showed resistance to one or more types
of antibiotics. Among the tested isolates, about 30% are methicillin-resistant S. aureus (MRSA). The
problem of MRSA is a serious challenge in the field of health care. This bacterium is resistant to many
antibiotics, including methicillin, amoxicillin, penicillin, and oxacillin. In the wounds, MRSA is
particularly serious because it complicates the process of treatment and endangers recovery. After
plating MRSA strains with samples of sewage waters using overlay agar method, we detected a number
of specific lytic bacteriophages with different plagues morphology. Single plaques were picked from
plates for following purification and concentration. All phages showed high lytic activity in vitro, making
them potentially promising agents for treatment of patients with MRSA wound infection. In future,
smaller phage dilutions in physiological buffers (e.g. NaCl 0.9%) can be applied directly to wounds or,
in some cases, orally or through catheters, but only after their detailed characterization. This research
has been funded by the National Research Foundation of Ukraine (grant No. 2022.01/0065
‘Bacteriophages as biological agents for the control of bacterial complications in victims of gunshot
and mine-explosive injuries’).
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Tick-borne encephalitis virus (TBEV) (Flaviviridae, Orthoflavivirus) causes infections of the central
nervous system of variable severity. An average of 643 human disease cases are registered in the Czech
Republic annually and a substantial part of the patients gets infected in South Bohemia. Using a
sensitive one-step RT-gPCR method, we screened patient serum samples collected in Ceske Budejovice
hospital and ticks (Ixodes ricinus) sampled in South Bohemia. Positive results were confirmed by
sequencing. We also attempted anisolation of viral strains using cell cultures. The initial patient sample
set consisted of samples positive for anti-TBEV antibodies (at least IgM) by standard diagnostic ELISA.
We were able to detect TBEV RNA in 7.3% of patients (11 of 152). Nevertheless, most of the positive
samples were collected before seroconversion had occurred. Therefore, we tested patient sera which
were tested but negative for anti-TBEV antibodies and reached prevalence rate of 1.2% (3/248). From
the total of 1200 ticks, three female adult ticks and one pool of ten nymphs were positive for TBEV
RNA. Using a cell culture, all four viral strains from ticks, and one additional strain from patient sera,
were successfully isolated. From these initial results, we may conclude that viremia is in most of the
cases low and short. Detection of TBEV RNA in sera negatively correlated with the antibody titres. The
phylogenetic analyses showed high diversity of the local strains as well as their remarkable historical
genetic stability.
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Psoriasis, a chronic autoimmune inflammatory disorder affecting 2-3% of the global population,
exhibits a multifactorial aetiology with a significant genetic component and triggers such as trauma or
infection. Biologics, a common treatment for psoriasis, have been associated with an increased risk of
infections in patients. Despite extensive research on the bacterial and fungal microbiome in various
diseases, the virome remains understudied in humans, in part due to the complexities associated with
sample preparation for next-generation sequencing. In this study, we aim to explore the virome
composition and its alterations in patients with psoriasis before initiating biologic treatment. Three
distinct samples (saliva, psoriasis lesion swabs, and non-affected skin swabs) are collected from each
patient. Using the NetoVIR protocol (Conceicdo-Neto et al., 2015) for high-throughput virome analysis,
our preliminary findings suggest potential differences in virome composition between psoriasis lesions
and unaffected skin. This research contributes valuable insights into the unexplored realm of the
virome in psoriasis patients, shedding light on its role in the disease and providing a basis for
understanding the dynamics before biologic intervention.
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Calmodulin, a ubiquitous cellular protein, regulates various cellular processes through significant
conformational changes triggered by calcium presence. Its role in the life cycle of numerous
phylogenetically diverse viruses has been well documented. The concentration of calmodulin in cells
infected by human immunodeficiency virus (HIV-1) is significantly higher than that in uninfected cells.
The structural polyprotein Gag of HIV- interacts with calmodulin, specifically through its N-terminal
domain called the matrix protein (MA). This interaction facilitates a conformational change; so-called
myristoyl switch, in the myristoylated MA at the plasma membrane, exposing its N-terminally attached
myristoyl from the hydrophobic core of the MA molecule and promoting MA binding to the membrane.
We have described analogous interaction and myristoyl switch also for Mason-Pfizer monkey virus (M-
PMV) MA. Furthermore, we have shown that the interaction with calmodulin promotes binding of M-
PMV MA to the liposomes mimicking the cytoplasmic membrane and that the interaction of MA with
calmodulin facilitates the myristoyl switch at the membrane vesicles. Despite significant differences in
the life cycle mechanisms; M-PMV assembles in the cytoplasm, while HIV-1 assembles at the plasma
membrane, these very late steps in both retroviruses share similar features. Currently, we are studying
interaction between MA and calmodulin and its implications for the virus life cycle in infected cells.
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Cherry leaf roll virus (CLRV, Nepovirus, Secoviridae) has diverse host range including shrubs, trees, and
annuals. During our investigations conducted in 2019-2023 samples of black elderberry (Sambucus
nigra L.) and walnut (Juglans regia) were collected in central regions of Ukraine. Black elderberry leaves
exhibited leaf rolling and mosaics, and infected walnut trees characterized with symptoms of vein
necrosis on leaves. The presence of CLRV in the leaves was confirmed by DAS-ELISA and RT-PCR. Using
DAS-ELISA with specific antibodies against CLRV (Loewe, Germany), CLRV was confirmed in all
symptomatic leaf samples. Total RNA was extracted from symptomatic leaves using Genelet PlantRNA
Puntification Kit. The obtained RNA was tested by two step RT-PCR using specific oligonucleotide
primers (Werner et al. 1997) for amplifying the 416 bp fragment of the 3' untranslated region (3'UTR)
of CLRV genome as described previously (Mishchenko et al. 2021). RT-PCR showed DNA amplicons of
expected size (416 bp). Sanger dideoxy sequencing was performed. Phylogenetic Neighbor-Joining
analysis showed genetic diversity of Ukrainian CLRV isolates. The presence of CLRV in different plant
species indicates about posing an epidemiological threat in the country and requiring testing of a wider
plant species range for this virus.

47



POSTER 16:
Novel noncytotoxic antiviral compounds targeting SARS-CoV-2 at low micromolar scale

Katarina Lopu$na (1), Iveta Stibraniova (1), Monika Slavikova (1), Boris Klempa (1), Simona Lenhartova
(1), Ivana Nemcovicova (1*)

(1) Biomedical Research Center, Slovak Academy of Sciences; Bratislava, Slovakia
(*) Presenting author: viruivka@savba.sk

Genetic diversification of SARS-CoV-2 was initially considered slow when the virus spread in 2019.
Later, multiple variants emerged that launched regional epidemics. The spike glycoprotein appears
especially prone to accumulate mutations and all circulating variants have some mutations that favor
evasion from the host immune response. However, sera studies and emerging real-world evidence
indicate that Omicron escapes adaptive immunity initiated by previous infection or vaccination.
Therefore, it is important to develop antiviral agents acting directly on SARS-CoV-2 as an alternative
tool in the fight against the virus. The SARS-CoV-2 viral genome encodes several structural, non-
structural and accessory proteins, unfortunately, the most of these components undergo rapid genetic
variations. Although, the viral proteases also exhibit some changes, they seem to have the least
variations among all viral components. Consequently, the protease and/or deubiquitinase activities of
the cysteine proteases Mpro and PLpro became the attractive targets for the design of anti-SARS-CoV-
2 agents. Here, we analyzed the effect of several newly designed and synthetized
bis(benzylidene)cyclohexanones (BBC, synthetized by Trieste University group) on the replication
features of SARS-CoV-2 and analyzed the cytopathology caused by this virus in the commonly used
mammalian cell lines (VERO-E6, CACO-2, PK-15, A549). The goal of these novel compounds is to reduce
the amount of SARS-CoV-2 virus (available from European virus archive) in infected cells after
treatment to levels that are undetectable. In this case, the plague reductions assay was used to
quantify the viral load in infected cells with and without the treatment. The cytotoxicity and the
cytopathic effect were observed to varied degree; thus, the final antiviral effect was concluded only in
some cases. Three compounds were found particularly effective in reducing the SARS-CoV-2 load
significantly, with EC50 values in low micromolar scale reporter here. These active compounds were
found well tolerated in mammalian cellular model as exhibited by cytotoxicity tests. The results were
also compared to other commercially available drugs (e.g., Remdesivir, PR-619, RA-190, GC376) to
further highlight the strength of this novel noncytotoxic antiviral compounds targeting SARS-CoV-2.
Financial supports provided by the Slovak Research and Development Agency (PP-COVID-20-0010,
APVV-21-0108 and APVV-19-0376) and the Scientific Grant Agency of the Slovak Republic (VEGA-
02/0026/22) are gratefully acknowledged.
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Influenza virus and Rift Valley Fever virus (RVFV) stand out as top-priority pathogens, with a high
potential for triggering future outbreaks or epidemics. Despite their increasing impact on both human
and animal health, the availability of therapeutic options for these viruses remains surprisingly limited.
In the case of influenza, prevention is achievable through vaccination, but no licensed vaccine exists
for RVFV in humans. Our project is dedicated to the development and screening of small molecule
inhibitors targeting the L-protein of RVFV and the heterotrimeric polymerase of the influenza virus.
Notably, a functional resemblance between the polymerases of these viruses has been observed, albeit
with crucial data gaps. Our comprehensive approach involves the production of recombinant proteins
in E. coli and the baculovirus expression system, encompassing the synthesis of full-length L-protein
and complexes of influenza proteins with host factors. Additionally, we focus on characterizing protein-
protein and protein-ligand interactions using isothermal titration calorimetry and X-ray
crystallography. Our expertise extends to inhibitor testing against their respective targets using
AlphaScreen technology, minigenome reverse genetics systems, and experimentation with live viruses.
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The hepatitis C virus (HCV) is a member of the Flaviviridae family whose genome consists of a +RNA
molecule. It causes hepatitis C, a disease that affects tens of millions of people worldwide. Although
there is an effective treatment for this form of hepatitis, a preventive vaccine against the HCV virus has
not yet been developed. Several papers have been published in the past focusing on the relationship
between HCV and the enzyme adenosine deaminase acting on double-stranded RNA 1 (ADAR1). This
dimeric double-stranded RNA-binding enzyme is part of innate immunity and causes the catalytic
conversion of adenosine to inosine, which is recognised by cellular mechanisms as guanine, ultimately
leading to mutations in the targeted dsRNA molecule. The work published to date ascribes an antiviral
function to the ADAR1 enzyme in the context of HCV infection. In these papers, the effect of the ADAR1
enzyme was tested using ADAR1 siRNA knockdown. We are using a novel approach using an ADAR1
gene deletion cell line to assess the effect of ADAR1 enzyme on HCV replication. We prepared
infectious HCV particles, determined their specific infectivity and determined growth curves in Huh7.5
wt and ADAR1 KO cells. We also tested the effect of interferon on viral replication in these cell lines.
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Winter bread wheat (Triticum aestivum L.) is the most important staple food crop in Ukraine. In recent
years, in Ukraine, damage to wheat by Wheat streak mosaic virus (WSMV), Barley yellow dwarf virus
(BYDV), Wheat dwarf virus (WDV) was determined, which have a high epidemic potential that leads to
30-50% decrease in the harvest and its quality. We detected that daily temperature fluctuations of
more than +18°C in May caused stress symptoms such as leaf reddening and development of chlorotic
and yellowish-brown stripes similar to the phytovirus symptoms. It was detected the dislocation of
pro- / antioxidant balance in wheat plants infected by viral diseases in direction of H202, lipid
peroxidation products accumulation that may be a signal to activation of defense mechanisms
(antioxidants, PR-proteins), formation of plant resilience and further preserve the yield. The
accumulation of H202 and greater lipid peroxidation in var. Pamir relatively to var. Patras indicates
inefficient intracellular ROS scavenging reactions in var. Pamir. The concentration of WSMV was
greater in leaves of the var. Pamir than in var. Patras suggesting a weaker immune response. As total
peroxidase activity and reduced glutathione content in var. Patras were higher than in var. Pamir, both
mechanisms are likely to play some role in reducing oxidative damages in the latter genotype. Increase
of the ascorbate peroxidase activity in var. Patras and decrease of this activity in var. Pamir in response
to WSMV suggest that enzyme is a key player in reducing oxidative damages. The chlorophyll content
and leaf protein content was higher in var. Patras consistent with the higher tolerance to WSMV. An
increase of saccharides content in leaves of WSMV-infected plant of varieties Patras and Pamir
indicates that both genotypes rely on this component for their immunity. Activity B-1,3-glucanase and
chitinase were greater in the WSMV- infected plants of var. Patras than in var. Pamir. At the visual
studies of wheat plants of Jersey, Shestopalivka, Staleva, Lisova pisnia and Bohdana varieties,
significant differences between healthy and damaged plants were found. Using DAS-ELISA and PCR
methods it was established that plants of var. Shestopalivka were infected by WSMV; plants of var.
Staleva - by WSMV, BYDV and WDV and plants of var. Jersey - by BYDV. The content of chlorophylls
a/b, carotenoids decreased in 2 times in the leaves of infected plants of var. Shestopalivka, in 3 times
in var. Jersey and in 4 times in var. Staleva compared to healthy plants. We detected activation of
catalase and ascorbate peroxidase by 39% and 51% relative to control in var. Jersey and by 54% and
41% in var. Shestopalivka, respectively. The viral diseases were not identify in plants of varieties Lisova
pisnia and Bohdana. The decrease of the content of chlorophylls and carotenoids, as well as the
activation of antioxidant enzymes in these varieties indicates the plant response to cold stress. The
obtain results indicate the need for constant monitoring of viruses and study of biochemical protective
responses in infected plants for develop adequate protection measures and minimal crop losses.
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Autophagy is a lysosomal degradative pathway responsible for recycling cytosolic proteins and
organelles and also functions as an innate defense mechanism that host cells use against viral infection.
While many viruses have evolved mechanisms to antagonize the antiviral effects of the autophagy
pathway, others subvert autophagy to facilitate replication. For flaviviruses, both the positive and
negative role of autophagy in virus replication has

been reported. The interplay between autophagy and tick-borne encephalitis virus (TBEV) in innate
immune cells is largely unknown. Here we report the relationship between an autophagy and TBEV
replication in mouse macrophage cell line PMJ2-R using Hypr strain of TBEV. First, we examined the
effect of Hypr infection on the autophagy pathway. We detected a mild and a temporary increase of
autophagy marker LC3-Il in Hypr-infected

cells. The role of autophagy in TBEV replication was evaluated in autophagy related gene 5 (Atg5)
knockdown cells (shAtg5). Our results showed that during an early stage of Hypr infection the viral
titers were increased, while later on, at 72 hpi, the titers have declined in shAtg5 cells compared to
control. Moreover, the higher number of virus-positive cells was observed in shAtg5 cells in early stage
of infection and correlated with enhanced virus entry. Finally, we found an increased production of
IFN-B in Hypr-infected shAtg5 cells in comparison to control at 48 and 72 hpi implicating that
autophagy restricts the amount of IFN produced by TBEV-infected macrophages. To conclude, in
mouse macrophages TBEV replication is controlled by autophagy in time dependent manner, having
temporally an antiviral and then a pro-viral role during infection. Our study points out to a delicate and
complex involvement of autophagy machinery at level of virus entry and IFN-B production when
controlling TBEV infection.
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In our previous research, we focused on the polymerase of the Influenza virus from the
Orthomyxoviridae family. In an effort to diversify our knowledge, we sought other high-priority viruses
with functional similarities in their polymerases, leveraging our experience gained from studying the
Influenza virus. Our attention turned to the Bunyaviridae family, specifically Rift Valley Fever virus
(RVFV), Crimean-Congo Hemorrhagic Fever virus (CCHFV), and the recently identified Yezo virus (YEZV),
all of which pose significant threats for potential outbreaks or epidemics. Despite the escalating impact
of these viruses on human and animal health, there remains a surprisingly limited availability of
therapeutics for treating these potentially fatal infections. Furthermore, preventive measures are
hindered by the absence of licensed vaccines for human use against these viruses. Our current project
is dedicated to the development and screening of small molecule inhibitors targeting the polymerases
of RVFV, CCHFV, and YEZV. The scope of our work encompasses the production of recombinant
proteins using both E. coli and baculovirus expression systems. Additionally, we aim to characterize
protein-ligand interactions through isothermal titration calorimetry and X-ray crystallography, given
the scarcity of structural information on these proteins. Our proficiency extends to testing inhibitors
against their respective targets using AlphaScreen technology, fluorescent polarization, minigenome
reverse genetics systems, and experimentation with live viruses. This comprehensive approach aligns
with our commitment to addressing the pressing challenges posed by these medically significant
viruses.
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In Ukraine, garlic and onions are critical Allium crops, significantly contributing to the agricultural
sector and the economy. However, their susceptibility to viral diseases such as onion yellow dwarf
virus (OYDV) and leek yellow stripe virus (LYSV), as we have shown before, underlines the importance
of continuous plant pathology research. Another major pathogen, cucumber mosaic virus (CMV), a
member of the Bromoviridae family with a tripartite RNA genome, impacts a broad range of species.
It is aphid-transmitted and has recently been confirmed as an important threat to alliaceous crops in
Ukraine. In garlic, CMV may induce streaks, mosaic, and/or chlorotic striping, sometimes progressing
to necrosis and leaf splitting. However, the significance and spread of CMV infection in Allium crops in
Ukraine remains unknown.

Here, we used the double antibody sandwich enzyme-linked immunosorbent assay (DAS-ELISA) and
reverse transcription polymerase chain reaction (RT-PCR) to detect LYSV, OYDV, and CMV in 46
symptomatic samples of garlic and 22 of onion from various regions in Ukraine. Common symptoms in
sampled plants were yellow striping, often associated with potyvirus infection and indicative of CMV.
This study established that CMV occurred in both mixed and monoinfections, with the latter being
rather an exception. In garlic, LYSV was detected in 31 samples, OYDV in 14, and CMV in 19. Among
these, there were 15 mixed infections involving CMV and at least one of the potyviruses (LYSV or
OYDV). A high incidence of CMV was observed in the Vinnytsia, Kyiv, and Cherkasy regions.

In onions, LYSV was found in 6 samples, OYDV in 10, and CMV in 9. Mixed infections were less common
in onions compared to garlic, with only 4 samples exhibiting co-infection of CMV and a potyvirus. High
incidence of CMV in onions was observed in the Vinnytsia and Kyiv regions. CMV monoinfection was
shown for only 9 samples of onion or garlic from three different regions: Vinnytsia, Zakarpattia, and
Kyiv, confirming the predominant spread of CMV in mixed infections in Allium crops.

RT-PCR confirmed the presence of CMV, with a specific isolate from the Kyiv region (GU1) sequenced
and phylogenetically compared to others available in the GenBank. The GU1 isolate (accession number
0Q263033) fell into subgroup Il and showed high similarity to the CMV-BurdKv-21 isolate, also recently
found in Ukraine in Arctium lappa (OL555721.1).

The findings of this study highlight a considerable incidence of CMV, LYSV, and OYDV in Ukrainian garlic
and onion crops. The higher overall viral load in garlic is possibly linked to its vegetative propagation,
potentially leading to greater virus accumulation over time. Importantly, CMV was mostly found in
mixed infections with LYSV and OYDV, suggesting the significance of alliaceous crops for CMV
persistence in agroecosystems. Given the wide host range of CMV, its high occurrence in garlic and
onion crops represents a significant threat to various commercial plants.
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Tick-borne encephalitis virus (TBEV) is a well-known and potentially dangerous virus in the Flaviviridae
family that is commonly found in our region. To develop an effective treatment, it is crucial to
understand the relationship between the virus and the host's immune system, including how TBEV
interacts with skin cells.

TBEV is a small enveloped virus with an unsegmented genome composed of an RNA + polarity
molecule. The target organ of the virus in the organization is the CNS. After infection, it induces febrile
conditions, which often extend to the encephalon, persist, and require meninges [1].

The virus begins replicating in the lymph nodes first, and then spreads throughout the body via the
bloodstream. During the second phase of the virus, it crosses the blood-brain barrier and enters the
brain. TBEV, being neurotropic in nature, has been studied in human neural cell lines (such as
neuroblastoma, glioblastoma, and medulloblastoma) [2] and primary mouse neuronal cultures[3].
Electron microscopy has revealed significant morphological changes in human cells at the
ultrastructural level, including the proliferation and rearrangement of the rough endoplasmic
reticulum (RER), as well as signs of apoptosis or necrosis. Additionally, virus-induced membrane
alterations and viral antigen accumulation in neuronal dendrites were observed.

For TBEV, the skin is the gateway and therefore the first point of contact with the host[4]. The largest
part of the skin is the epidermis, which consists mainly of keratinocytes in various stages of
differentiation. It is these cells that come into contact not only with the vector but also with
transmitted pathogens, including TBEV.

Recently, we found that TBEV (Hypr) can replicate in the human keratinocyte cell line HaCaT, which we
confirmed by plaque assay and real-time PCR. Since the virus did not cause any obvious changes in cell
morphology that could be observed under a light microscope, we decided to use transmission electron
microscopy (TEM) to investigate the effect of TBEV infection on cell ultrastructure. We infected HaCaT
cells with TBEV at MOI 5 and observed the localization of TBEV within the cell as well as the effect of
infection on intracellular structures 72 hours post infection.

In our study, we used electron microscopy to observe the changes in infected cells. We found an
increased incidence of vacuoles, changes in the ER, and the presence of phagophores,
phagolysosomes, endo-/exosomes, and degradation of mitochondria. We also detected the virus in
vacuoles, phagolysosomes, and the ER. Furthermore, during infection, we saw TBEV colocalized with
mitochondria.
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Tick-borne encephalitis virus (TBEV) is a representative of flaviviruses and poses a health risk to human
society due to its neuroinvasiveness. Although there is effective pre-exposure vaccination, the
vaccination coverage of the population is low, and more than 10 000 cases of tick-borne encephalitis
(TBE) are reported annually. There is no specific treatment for TBE today and a large group of patients
have long-term sequelae after cure. A possible therapeutic approach is the administration of anti-TBEV
antibodies.

In this study, the neutralizing effect of monoclonal antibodies (mAbs) T0O56 and T058, which have
therapeutic potential, was investigated using a virus neutralization assay. In addition to the two TBEV
strains (Hypr, Neudorfl), the neutralization potential was investigated for other tick-borne flaviviruses,
specifically for Louping ill virus and Langat virus.

Furthermore, according to the previously described procedure, TBEV Hypr strain escape mutants were
produced against T056 and T058 by passaging the viruses in increasing concentrations of mAbs.
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In recent years, several immunoreceptors were identified as candidate targets for immunotherapy.
Nevertheless, human natural killer cell-activating receptor CD160 stands out from the crowd because
of its specificity for human Cytomegalovirus (HCMV) [1]. Immunomodulatory glycoprotein UL144,
encoded in the UL/b' genomic HCMV, is additionally homologous to tumour necrosis factor receptor
(HVEM). UL144 plays a crucial role in virus entry into the host cell using principles associated with
HVEM. However, comparative studies revealed the ability of HVEM to activate NK cells to a higher
degree than its viral counterpart UL144, which reflects its inability to bind CD160. Interestingly, UL144
isolated from Rhesus Cytomegalovirus (RhCMV) interacts with both humans and the rhesus CD160
with low affinity. It represents the evolutionary divergence between viral species [2, 3]. To deeply
characterize these viral and endogenous proteins, we sought to express UL144 and CD160
recombinant forms via baculovirus-mediated expression system in Spodoptera frugipherda (BV-Sf9)
insect cells. The BV-Sf9 have the potential to guarantee properly folded forms of proteins, correct
eukaryotic post-translational modifications, sufficient quantity and high quality [4]. Proteins are
isolated by their tag using the Immobilized Metal lon Affinity Chromatography (IMAC) separation
technique. Their molar mass is measured by Size-exclusion chromatography (SEC). Exact molecular
weight is confirmed by Mass spectrometry (MR) and visually with SDS-PAGE. The results are compared
with Native PAGE, where macromolecules are separated based on size, charge, and shape. We used
Prometheus Panta device to collect multi-parameter information about samples. It combines four
biophysical technologies: nano-differential scanning fluorimetry (nanoDSF), backreflection, Dynamic
Light Scattering (DLS) and Static Light Scattering (SLS). With help of these techniques, we managed
high-resolution data on thermal unfolding, particle sizing, and aggregation simultaneously throughout
the entire thermal ramp, which gave us more insight into proteins quality. We are continuing to
prepare new DNA recombinant expression constructs to maintain best stability. In addition, we cloned
and subsequently transfected the host cells with a new vector encoding the covalently linked human
CD160 and RhCMV UL144 protein complex, which will help us fully understand the molecular basis of
these interactions. In parallel, we also attempt to form natural, non-covalently linked protein-protein
complexes with other viral UL144 variants by using the immunoprecipitation pull-down assay. All
formed complexes and individual proteins were crystallized by vapour-diffusion technique in a sitting-
drop using commercially available crystallization screens, while these preliminary crystallization
conditions are still being optimized. Some of the obtained crystal hits were tested for X-ray diffraction
analysis at the DESY synchrotron in Hamburg. The structural data were collected and processed for
phasing. The understanding the three-dimensional structure of studied proteins is one of the key steps
for drug design, understanding disease mechanisms, and developing new treatments.
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The hepatitis B virus (HBV) is a human pathogen that causes acute and chronic liver disease. While new
HBYV infections can be prevented with a vaccine, scientists are still searching for better therapies for
chronically infected patients who are at risk of developing liver cancer. Unconventional prefoldin RBP5
interactor (URI1) is a cellular oncogene that plays a role in the development of hepatocellular
carcinoma (HCC). High URI1 expression promotes hepatocarcinogenesis by inducing DNA damage and
is associated with a poor prognosis. Due to its role in liver tumorigenesis, URI1 has been proposed as
a target for HCC therapy. In particular, downregulating of URI1 expression in a mouse model has shown
therapeutic effects in early stages of liver cancer. Interestingly, multiple lines of evidence have linked
URI1 specifically to hepatitis B virus associated pathogenesis: (i) URI1 expression was found to be
specifically upregulated in tumor tissue samples from HBV-infected patients, and (ii) the co-expression
of URI1 and the viral protein HBx cooperatively promoted tumor growth in a mouse model. To assess
whether URI1 may represent a promising therapeutic target in HBV-associated HCC, it is necessary to
understand the potential interplay between URI1 and the viral infection cycle. Importantly, previous
studies have suggested that URI1 may act as a restriction factor of HBV infection, and URI1
overexpression has been shown to suppress transcription from a plasmid encoding the HBV genome.
However, the effect of URI1 on HBV replication has not been investigated using an infectious virus. The
aim of this study was to investigate the effect of URI1 knockdown on HBV infection in vitro. We
performed our experiments in two hepatic cell lines: a hepatoblastoma cell line HepG2-NTCP, and
primary human hepatocytes. We observed no effect of URI1 knockdown on markers of viral replication
in HepG2-NTCP cells. Similarly, URI1 knockdown didn’t promote HBV infection in primary human
hepatocytes. These findings differ from previous studies suggesting a potential role for URI1 as a
restriction factor of HBV infection. We propose that this discrepancy may be attributed to differences
in the experimental models used to study HBV replication. Our results suggest that URI1 may be a
promising target for therapy in HBV-associated HCC patients. However, future studies will need to
investigate the effect of URI1 in a chronic HBV infection model. Funded by Programme EXCELES, ID
Project No. LX22NP0O5103.
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With the increasing incidence of tick-borne encephalitis (TBE), a neuroinfection caused by tick-borne
encephalitis virus (TBEV), the search for a reliable anti-TBEV drug is becoming increasingly urgent.
Currently, there are no approved antivirals for the treatment of infections caused by TBEV or other
vector-borne flaviviruses. Repurposing drugs that have already been approved or tested for the
treatment of similar infections could accelerate drug development and could be lifesaving. In this
study, we investigated anti-TBEV activity and cytotoxicity of a series of 45 commercially available
inhibitors of medically important viral pathogens covering various chemical structures and properties,
putative mechanism of action, and primary target pathogens. These compounds included virus entry
blockers, inhibitors of viral proteases, polymerases, methyltransferases and host-targeting antiviral
agents. In our initial antiviral screen, we identified three compounds with high anti-TBEV activity in
vitro and acceptable cytotoxicity profiles, namely bemnifosbuvir (nucleoside prodrug, guanosine
analogue), grazoprevir (NS3/4A protease inhibitor of HCV) and pibrentasvir (NS5A RNA-dependent
RNA polymerase inhibitor of HCV). We investigated the antiviral efficacy and cytotoxicity of these
compounds in multiple cell lines, such as A549 adenocarcinoma human alveolar basal epithelial cells,
VERO cells, SK-N-SH human neuroblastoma cells and primary human brain cortical astrocytes.
Simultaneously, the results were confirmed by RT-gPCR and live cell imaging in combination with
fluorescence microscopy, using Sytox dye to visualise the cytopathic effect formation and TurboGFP-
TBEV reporter to monitor TBEV replication in virus-infected cell cultures. The data obtained suggest
that bemnifosbuvir is a promising therapeutic candidate against TBEV. Our ongoing work includes the
in vitro selection of TBEV variants resistant to bemnifosbuvir to identify resistance-conferring
mutations and to characterise in detail the mechanisms of viral resistance to this prodrug. The two
other TBEV inhibitors described, grazoprevir and pibrentasvir, may serve as promising inhibitors for
the combination treatment of TBEV infections together with nucleoside analogues in both in vitro tests
and in a mouse model. In summary, this research should contribute to the collective effort in the
development of TBEV treatment and stimulate further exploration of the therapeutic potential of
approved antiviral agents.
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Differential proteomics, also known as comparative proteomics, studies changes in the proteome
under different physiological or pathological states. Hepatitis B virus (HBV) infection triggers various
processes involved in metabolic regulation, inflammation, and the production and/or activation of
cytokines, chemokines, and growth factors. Comparative analysis of protein levels in uninfected and
HBV-infected hepatocytes would unravel the most dominant changes in the proteome underlying in
vitro HBV infection. Here, we applied LC-MS/MS analysis using the data-independent acquisition (DIA)
method to identify changes in the proteome at 1, 3, and 5 days after infection of HepG2-hNTCP cells
with HBV (1000 VGE/cell). The proteomic profiles allowed label-free quantification of at least 6000
proteins at each time point. Using independent culture replicates and stringent statistical filtering, we
defined a robust dataset of more than 300 differentially quantified proteins. The most differentially
abundant proteins were the HBV antigens HBc and HBs, demonstrating the functionality of the
analysis. The proteomic data showed that in vitro HBV infection leads to a strong cellular enrichment
of many proteins of exosomal origin. Qualitative MS analysis of HBV, prepared by standard PEG
precipitation from stably producing HepG2.2.15 cells, confirmed their presence in the HBV inoculum.
This suggests that some of the upregulated proteins detected after HBV infection likely originated from
extracellular proteins endocytosed from the viral inoculum. Significantly upregulated/downregulated
proteins will now be evaluated for their effect on HBV infection. This analysis will also allow comparison
of the proteome between HBV-infected cells at different times post-infection and provide a thorough
insight into the effect of PEG-promoted in vitro HBV infection on cellular proteome content. Funded
by Programme EXCELES, ID Project No. LX22NP0O5103
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Hepatitis B infection is still one of the most dangerous viral diseases, affecting more than 250 million
individuals worldwide and being a major risk factor for the development of hepatocellular carcinoma
(HCC). Despite the availability of effective vaccines and treatment strategies, hepatitis B virus (HBV)
still causes more than one million of deaths per year. In hepatocyte nuclei, HBV genomes occur
episomally as a covalently closed circular DNA (cccDNA). It has been previously described that the
SMC5/6 complex acts as a host restriction factor that supresses the cccDNA transcription, recognizing
and binding episomal HBV DNA molecules and inducing their epigenetic silencing. HBV counteracts this
restriction by expressing the X protein (HBx), which redirects the cellular DNA damage-binding protein
(DDB1)-containing E3 ubiquitin ligase to target the SMC5/6 complex for proteasomal degradation.
However, the details of how HBx modulates the interaction between DDB1 and SMC5/6 remains to be
determined. In the present study, we performed biochemical and molecular biological approaches to
identify possible interactions established between HBx, DDB1 and the SMC5/6 complex that could
explain the mechanism by which HBx targets SMC5/6 for proteasomal degradation. Using yeast two-
hybrid, immunoprecipitation and other protein-protein interactions (PPl) approaches, we identified
that the NSE3 protein, a member of the SMC5/6 complex, is a DDB1-binding partner and thus a
potential link for the degradation of SMC5/6. Further studies will focus on determining the
involvement of HBx in this phenomenon as well as describing in detail its role in SMC5/6 proteasomal
degradation. This research was supported by the Programme EXCELES, ID Project No. LX22NP0O5103
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The emergence of new Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) variants
remains an actual theme in the ongoing COVID-19 pandemic. Since the beginning of the pandemic,
numerous variants of concern (VOC) have evolved. Every variant is characterised by multiple mutations
on spike protein that are mirrored in variable antibody responses and have been shown to trigger
qualitatively different antibody responses.

Recently, omicron recombinant XBB and its sub-variants have been circulating in the population. XBB
recombinant variant is well known because of its high immune escape ability due to numerous Spike
(S) glycoprotein mutations. Thus, active monitoring and further studies are still needed to deepen the
understanding of the antibody immune response to new emerging SARS-CoV-2 variants.

In this study, we generated recombinant pseudoviruses of various variants of the SARS-CoV-2 that
were used for rapid evaluation of the neutralising antibody response against SARS-CoV-2 S-antigen in
the selected human serum samples collected repeatedly at several time points during the pandemic.
Firstly, we generated SARS CoV 2 pseudotypes based on a vesicular stomatitis virus (VSV) system which
lacks envelope G glycoprotein (VSVAG) and bears S glycoprotein from different SARS CoV 2 variants.
The green fluorescence protein (GFP), incorporated into the VSVAG genome, is used for the
pseudotype visualisation and quantification. To create a complete VSVAG-GFP-S pseudotype, the
infection of transfected BHK21 cells with plasmids that carried a sequence of targeted S protein by
VSVAG-GFP-G recombinant virus was done. Secondly, pseudotype-based neutralisation assays (PBNA)
were optimised and tested according to previous publications [1, 2, 3]. The reliability of the assay was
tested by comparing it with live virus-based neutralisation assays. Finally, PBNA were used to evaluate
the antibody response of human sera.

Altogether, we generated and characterised ten variants of SARS-CoV-2 (B.1, B.1.1.7, B.1.617.2,
B.1.351, BA.1, BA.2, BA.2.75.2, BA.4/5, BQ.1.1 and XBB) based on VSVAG-GFP-S pseudotyped system.
This panel of variants was used in the initial study using PBNA, which proved rapidly lower
neutralisation ability in omicron variants than in previous variants. B.1, B.1.1.7 or B.1.617.2. Moreover,
the panel of variants will be further used in broader studies to monitor the evolution of neutralising
antibodies throughout the pandemic.
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We present here a cell culture-based in vitro system to quantify the interaction between the retroviral
envelope and its specific receptor. The system was developed to analyze the interaction of the human
endogenous retroviral envelope, Syncytin-1, with its specific transmembrane receptor, ASCT2
(Alanine, Serine, Cysteine Transporter 2, SLC1A5). Syncytin-1 interaction with ASCT2 triggers cell-cell
fusion during human placenta development. ASCT2 is an evolutionary-conserved integral
transmembrane protein with ubiquitous expression that serves as a cellular neutral amino acid
transporter. It was identified as the receptor for Syncytin-1 as well as for the largest RD114-and-D-
type-retrovirus (RDR) interference group. The detailed knowledge about the interaction between
ASCT2 and RDR envelope glycoproteins is still missing. The presented system focuses on this gap in
knowledge. To eliminate the background of the endogenous ASCT2 gene product, we employed two
approaches. 1) We developed a heterologous avian system that profits from the absence of ASCT2 in
the chicken genome. 2) We applied CRISPR/Cas9 technology to abrogate the endogenous ASCT2
receptor in the human HEK293T cell line. Further, we used the retroviral vectors to deliver and stably
express ectopic ASCT2 in both systems. To monitor the ectopic ASCT2 protein expression levels and its
cellular localization, we fused it C-terminally with the Green Fluorescent Protein (GFP). GFP permitted
us to quantify the production of wild-type and mutant ASCT2 proteins and confirm their localization
on the cell surface. Next, we implemented three quantitative assays to measure the interaction
between the Syncytin-1 retroviral envelope and ASCT2: the binding of the soluble form of Syncytin-1
envelope glycoprotein to ASCT2; the sensitivity to cell infection with a retrovirus pseudotyped with the
Syncytin-1 envelope glycoprotein; and a quantitative cell-cell fusion assay based on the
complementation of two-component luciferase. We used our system to measure the interaction of
ASCT2, either wild-type or deletion and substitution mutants, with Syncytin-1. Furthermore, we
applied our system to quantify the interaction between ASCT2 and other envelope glycoproteins from
the RDR interference group. The system we developed is suitable to study the molecular mechanism
underlying the interaction between ASCT2 and Syncytin-1. This mechanism regulates the fusion of
placental cells, which is crucial for a successful pregnancy outcome. Additionally, we propose that our
system could be suitable for the expression of other transmembrane proteins and the analysis of their
receptor function.
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This study builds upon prior research establishing Tva as the cellular receptor for both ALV-A and ALV-
K, despite their non-interfering entry pathways. However, the specific amino acid residue crucial for
ALV-K infection remained unidentified. Through a comprehensive analysis of Tva receptor mutations,
we pinpointed W33 as a pivotal amino acid residue essential for mediating ALV-K virus binding and
host cell entry. Intriguingly, the substitution of W33 induced resistance to ALV-K while preserving
sensitivity to ALV-A. The research further elucidated the significance of the cysteine-rich domain (CRD)
in mediating interactions with both ALV-A and ALV-K, utilizing precise Tva expression and chimeric Tva
receptors. Noteworthy is the observation that W33 acts as a distinguishing residue for subgroup K
entry, contrasting with subgroup A, which relies on tryptophan at position 48. This study marks a
substantial advancement in understanding the determinants of Tva receptor specificity for ALV-K,
offering insights into retroviral entry intricacies and providing a foundation for strategies to mitigate
poultry infections induced by ALV-K.
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The Vaccinia virus (VACV), a paradigmatic poxvirus with historical significance in smallpox eradication,
played a pivotal role in unveiling the fundamental discovery of the 5' mRNA cap nearly half a century
ago. This research significantly contributed to our understanding of eukaryotic and viral mRNA
characteristics. In our recent investigation, we examined VACV transcripts at the individual mRNA
molecule level, revealing an intriguing aspect—postreplicative VACV mRNAs, characterized by
nontemplated 5' poly(A) leaders, surprisingly lack the 5' cap structure in vivo. Our study demonstrated
a gradual decline in the occurrence of 5' caps in viral mRNAs across successive gene time classes.
Conversely, we observed a reciprocal increase in 5' poly(A) leader lengths, establishing a mutually
negative correlation between these variables. Furthermore, our findings highlight the role of the
initiator region element (INR) in influencing both the frequency of 5' mRNA capping and the presence
of 5' poly(A) leaders, including their lengths, in postreplicative VACV mRNAs. The results collectively
suggest a speculation: the degree of 5' mMRNA polyadenylation might directly impact 5' cap synthesis
through an unidentified mechanism. This hypothesis gains support from the observation that 5' poly(A)
leaders in m7G cap-containing VACV late transcripts are notably shorter than their uncapped 5' mRNA
counterparts. This insight into VACV transcription regulation proposes a dynamic shift in viral mRNA
translation initiation from a cap-dependent to cap-independent mechanism. This shift is accompanied
by virus-induced modifications to the host translation machinery.
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Bats, known reservoirs of various emerging pathogens have recently been found to host a novel
hantavirus named Brno loanvirus (BRNV) within the Mammantavirinae subfamily (family Hantaviridae.
order Bunyavirales). This research reports the detection of BRNV in bats from the urban area of Brno,
Czech Republic. The results of this study confirm that Nyctalus noctula can serve as a reservoir host for
BRNV even in urban areas. Moreover, the study utilizes RT-gPCR to quantify BRNV RNA levels in various
bat organs. The analysis reveals positive results for viral RNA in organs such as kidneys, heart, spleen,
brain, liver, lung, gut, and body cavity fluid. Notably, the liver exhibits the highest levels of viral RNA
among all the tested organs.
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The late phase of the retroviral replication cycle is initiated by the transcription of proviral cDNA
integrated into the host cell genome. Following common post-transcription modifications such as
polyadenylation and capping, retroviral RNA can be either spliced to translate envelope or regulatory
proteins or remain unspliced, acting as full-length mRNA (FL mRNA). FL mRNA serves either as a
template for the translation of viral polyproteins or as a new viral genomic RNA (gRNA). Before these
consequent processes, FL mRNA must be exported from the nucleus to the cytoplasm. Retroviruses
utilize various cellular nuclear export mechanisms, depending on their complexity and genetic makeup.
Mason-Pfizer monkey virus (M-PMV), a simple betaretrovirus, lacks regulatory proteins that could
facilitate nuclear export. Instead, M-PMV FL mRNA contains a constitutive transport element (CTE) at
its 3"termini. For nuclear export, M-PMV CTE is recognized by a cellular NXF1:NXT1 protein complex
and forwarded to the NXF1 export pathway. Until now, no other host protein has been identified in
the M-PMV FL mRNA nuclear export.

Using Photoactivatable Ribonucleoside-Enhanced Crosslinking and Immunoprecipitation (PAR-CLIP),
we identified DHX15, an RNA helicase of the DEAD/H-box family, as a binding partner of an upstream
region of M-PMV CTE FL mRNA. We found that DHX15 is specifically incorporated into M-PMV via an
interaction with a small glycin-rich domain (G-patch), localized upstream of M-PMV reverse
transcriptase. Experiments with dhx15-silenced cells or virions lacking the G-patch domain indicated
the direct involvement of DHX15 in the FL mRNA nuclear export. However, respecting the unchanged
level of polyprotein precursors, we assume that DHX15 interacts preferentially with gRNA. Indeed, the
gRNA level in the virions produced in dhx15-silenced cells or virions with the absence of G-patch was
significantly decreased. While it remains unclear whether MPMV G-patch usurps DHX15-gRNA
complex in the nucleus or cytoplasm, our findings demonstrate that both the G-patch and gRNA are
crucial for DHX15 recruitment, which is a critical factor for the replication cycle of M-PMV.

This study was supported by the project National Institute of virology and bacteriology (Programme
EXCELES, ID Project No. LX22NP0O5103) - Funded by the European Union - Next Generation EU.
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Human immunodeficiency virus type 1 (HIV-1) is retrovirus that causes acquired immunodeficiency
syndrome (AIDS). Current antiretroviral therapy primarily involves a combination of inhibitors
targeting viral enzymes — reverse transcriptase, protease and integrase. However, the error-prone
nature of reverse transcriptase often results in mutations during the copying of the viral genome,
leading to the emergence of drug-resistant strains. Together with the side effects and toxicity often
associated with these drugs, these features have accelerated the search for new inhibitors targeting
different steps in the HIV life cycle. One such class is represented by maturation inhibitors, such as
bevirimat. However, despite an initial promise in the clinical trial for bevirimat, it was halted in phase
Il due to a reduced virus sensitivity caused by a common polymorphism at the binding site of the drug.
In our work, we tested the effect of second-generation bevirimat derivatives on the infectivity and
maturation of HIV-1. The three most potent inhibitors were subsequently tested on selected bevirimat-
resistant HIV variants, which are naturally recruited in patients treated by bevirimat. Our experiments
have been accomplished by a combination of ex-vivo cell-based lentiviral systems with in vitro
assembly and maturation assays. A Fast Assembly Inhibitor Test for HIV (FAITH) complemented with
TEM analysis was used to determine the effect of the inhibitors on the assembly of mature and
immature HIV-1 particles. Additionally, we monitored the effects of these bevirimat derivatives on the
maturation of HIV-1 Gag-derived polypeptides using a combination of SDS-PAGE, immunochemical,
and mass spectrometry (MS) analyses. We also investigated the potential antagonistic interactions
between bevirimat derivatives and small polyanions such as IP6, which naturally bind and stabilize the
HIV-1 hexameric lattice, in both immature and mature forms.

This study was supported by the project National Institute of virology and bacteriology (Programme
EXCELES, ID Project No. LX22NP0O5103) - Funded by the European Union - Next Generation EU.
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The recent pandemic showed us that there is a strong demand for standardized methods to evaluate
the virucidal activity of different materials using enveloped RNA viruses (e.g. SARS-CoV-2, influenza
virus). Virucidal activity can be achieved as a result of photoexcitation of TiO2 photocatalyst under UV
illumination. All standardized methods evaluating the virucidal activity of photocatalytic surfaces use
bacteriophage Q-beta, as a representative of small non-enveloped viruses. This work was therefore
devoted to the evaluation of the virucidal efficiency of photocatalytically active nanostructured TiO2
surfaces (nanotubular and nanoparticle) to inactivate influenza virus with particular interest to the
methodology of virucidal testing and to the influence of the surface nanostructure (porosity).

Two types of nanostructured (nanotubular and nanoparticle) TiO2 coatings of high porosity were
fabricated and their photocatalytic activity (to oxidatively remove aqueous pollutants) and virucidal
activity under UV light (enveloped RNA virus - influenza virus) were evaluated and compared with that
of low porosity TiO2 coating. Besides the measurement of viral infectivity (represented by TCID50
value), recovered influenza viral genome copies were determined by reverse-transcription quantitative
PCR (RT-qPCR).

The virucidal tests were affected by the fact that the virus is retained on the surface of the
nanostructured TiO2 during exposure in the dark. As a result, there was a significant decrease in the
amount of viral RNA and also in viral titer, obtained after the rinsing. This decrease can be understood
as an additional effect of virus retention in the pores of the nanostructure. However, this fact is taken
into account in the calculation of virucidal activity due to UV light.

Both nanostructured TiO2 coatings have comparable porosity and thickness but photocatalytic activity
is higher for nanoparticle than for nanotubular surfaces. On the other hand, the virucidal activity is
higher for nanotubular surfaces. The explanation is in the fact that, in comparison with nanoparticle
layer, much lower amount of the virus is retained on the surface of the nanotubular TiO..
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Several monoclonal antibodies (mAbs) recognizing transmembrane (HA2) domain of Influenza A virus
(IAV) hemagglutinin (HA) have been prepared in the past. Two of them (IIF4 and CB8) were selected in
order to evaluate the applicability of a plum pox virus-based epitope presentation system as a potential
platform for vaccine production in plants. Originally, the epitopes of mAbs [14 and CB8 were roughly
localized in positions of aa 125-175 and 38-112, respectively. As both of these ranges exceed the
maximum polypeptide length successfully presented by our system, a more accurate mapping of their
position and length was needed. Therefore, we expressed various HA2 fragments in E. coli using pET
vector system and analyzed their reactivity with particular mAbs by western blot. HA2 is a highly
conserved part of IAV HA, thus being a candidate molecule for the development of cross-protective
influenza vaccines. Both tested mAbs recognize linear epitopes within HA2 subunit. Expression of
overlapping HA2 fragments enabled more precise localization of these epitopes, giving the range of aa
97-117 for lIF4 and aa 125-135 for CB8. These positions correspond with in silico linear epitope
prediction in HA2 molecule. Knowing the accurate position of studied epitope is pivotal for the
effective utilization of a plum pox virus-based epitope presentation system, allowing the preparation
of chimeric plum pox virus particles displaying desired epitopes on their surface.

This work was supported by the grant 2/0003/22 from the Scientific Grant Agency of the Ministry of
Education and Slovak Academy of Sciences (VEGA)
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In recent decades, tick-borne encephalitis has increased throughout Europe, with more than 10,000
cases per year. The causative agent is the tick-borne encephalitis virus (TBEV), which belongs to the
family Flaviviridae. The disease manifests from asymptomatic infections to debilitating or fatal
encephalitis. People can become infected by tick bite or by consuming unpasteurized milk products
from infected farm animals. In this study, we screened 1252 human samples for IgG TBEV antibodies.
The study participants were employees of the Slovak Academy of Sciences. The input material was
dried blood spots (DBS), a form of self-sampling where blood samples are blotted and dried on filter
paper. TBEV-specific IgG antibodies were detected in DBS using ELISA. The prevalence of TBEV
antibodies in unvaccinated people was 8.7% overall. Participants with positive ELISA results were kindly
asked for additional blood collection, and sera were tested with a plaque-reduction neutralization test
(PRNT). PRNT was performed with flaviviruses occurring in the area of Slovakia; besides TBEV, there
are mosquito-borne viruses: Usutu (USUV) and West Nile (WNV), respectively. PRNT testing showed
positivity in 27% of sera for TBEV, 12% for USUV, and 12% for WNV. The seroprevalence results provide
useful information about antibodies to the mentioned flaviviruses circulating in people in Slovakia.
Overall, the method of DBS (due to self-testing) has great potential for screening antibodies to different
pathogens in the population, not just viruses.
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COVID-19, caused by the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), first emerged
in Wuhan in 2019 and rapidly spread worldwide. During the course of the COVID-19 pandemic,
numerous reports have highlighted infections of wild animals by SARS-CoV-2. However, further
research is required to understand the virus potential to infect various animal species, which is crucial
for evaluating its future evolution and the potential reemergence of SARS-CoV-2. Zoo-kept animals are
of particular interest as they have close contact with humans and undergo regular veterinary
examinations. Conducting serosurveillance of zoo animals can offer valuable insights into the virus
ability to infect a wide range of animal species. In order to accommodate sera from a diverse spectrum
of mammalian species, a species non-specific indirect ELISA was developed. This ELISA employed
protein A instead of a secondary antibody to analyze the presence of SARS-CoV-2 antibodies in sera
from various animal species. A total of 88 serum samples were collected from different animal species
housed at Safari Park in Czechia. Based on the ELISA results, antibodies to SARS-CoV-2 were detected
in the sera of 16 animals. To further confirm these findings, the ELISA-positive samples were subjected
to virus neutralization assays. This additional testing revealed the presence of SARS-CoV-2 neutralizing
antibodies in the serum of two white rhinoceros and one Persian leopard. These results contribute to
our understanding of the virus's potential host range and its interactions with various animal species.
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Hepatitis E, an infectious liver inflammation, is primarily transmitted as a food-borne zoonosis in
Europe. The disease is attributed to the hepatitis E virus (HEV). This virus, a positive-sense, single-
stranded, nonenveloped RNA virus with an icosahedral capsid, belongs to the genus Orthohepevirus
within the family Hepeviridae. In Europe, the transmission of HEV is commonly linked to the
consumption of raw or undercooked pork meat. Annually, approximately 20,000 HEV infections are
expected across the continent. While hepatitis E is typically a self-limiting disease with low mortality
rates in resource-rich countries, it poses a severe risk to immunocompromised individuals and
pregnant women, particularly in the third trimester, where it can lead to fulminant liver failure with
mortality rates up to 20%.

Our research aimed to elucidate the prevalence of HEV in wild boars (Sus scrofa), a primary animal
reservoir for the virus. We analyzed spleen and serum samples from wild boars harvested during the
2022-2023 hunting season in the university-owned forests close to Kostelec nad Cernymi lesy, Central
Bohemia region. Total RNA was extracted from these biological samples, and the presence of HEV RNA
was assessed using RT-PCR with HEV-specific primers.

None of the tested samples yielded a positive result for HEV. This finding may be attributed to the
relatively small sample size, considering that the prevalence of HEV in Czech wild boars has been
estimated to be below 1% in the South Moravia region. To obtain a more comprehensive
understanding of HEV prevalence, future research will expand the scope of sample collection, both in
terms of quantity and geographical distribution, as well as extend the temporal range of the study.
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Until recently, the only known representative of Deltavirus genus was the hepatitis delta virus infecting
humans, but recent discoveries of animal delta-like viruses showed that the host range of deltaviruses
is much broader. Unlike human deltaviruses, which are cotransmitted with a hepatitis B helper virus,
animal deltaviruses were not associated with any hepadnavirus. To analyze the presence of
deltaviruses in other vertebrates, we searched all available metazoan transcriptome shotgun
assemblies (TSAs) with the tBLASTn algorithm, using the hepatitis delta virus antigen sequence as a
query. This led to the identification of a single TSA contig generated during the Yarrow's spiny lizard
(Sceloporus jarrovii) brain tissue transcriptome analysis. The contig is 1624 nucleotides long, which is
almost the full length of the deltavirus genomes. In addition to a full-length deltavirus antigen, we also
identified genomic and antigenomic ribozymes and several other open reading frames. The result of
phylogenetic analysis showed that the newly identified Sceloporus jarrovii hepatitis delta-like virus
(SjHDIV) forms a monophyletic clade with avian and snake deltaviruses, but is only distantly related to
human hepatitis delta virus. To test for the presence of a potential helper hepadnavirus, we performed
another tBLASTn search in the same Yarrow's spiny lizard TSA library using hepatitis B virus polymerase
as a query. We were able to identify a fraction of a hepadnavirus polymerase, but we were unable to
reconstruct a longer sequence. Our results are in contrast to the results of previous studies that failed
to detect helper hepadnaviruses in samples infected with deltaviruses. The fact that only a small
portion of the hepadnavirus genome is present in Yarrow's spiny lizard TSA library indicates that
hepadnavirus is present in a low copy number in the sample studied, which may be one reason why
no other coinfections have been previously identified.
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Emerging zoonoses pose a significant threat to human health, accounting for up to 75% of all emerging
infectious diseases. A vast majority of emerging infectious diseases, including the recent COVID-19 and
ongoing HIV/AIDS pandemics, are of viral in origin. As animals serve as reservoirs for zoonotic
pathogens, increasing intensity in the trade with animals and animal products leads to increased
likelihood of disease spread through this kind of trade. To mitigate this risk, numerous regulations,
such as restrictions on the export of animals and animal products from endemic regions, have been
implemented globally. However, these measures are circumvented by illegal trade, which not only
threatens global biodiversity but also poses a significant public health risk. Further, the volume of
smuggled animals and animal products is on the rise worldwide, making it one of the most lucrative
illegal activities, comparable to drug and weapons trafficking. This illegal trade is also implicated in
financing international terrorism, local conflicts, and other harmful activities. Due to these reasons,
developed countries started to invest high effort into fight with global illegal trade of animals and
animal products.

Despite not being a major destination or transit country for the global illegal trade of animals and
animal products, the Czech Republic has seen an increase in confiscations at Vaclav Havel Airport
Prague, with numbers now approaching pre-COVID levels. A project funded by the Ministry of Interior
of the Czech Republic aims to combat this issue by developing strategies to mitigate it and minimize
its potential impact on our society. There are for examples establishment of methodologies for the
personal protection of officers exposed to illegally imported animals and animal products, proper
sample collection and storage for further forensic analyses, and genetic and microbial forensic analyses
of confiscated materials. In 2023, we developed a methodology for sample collection and personal
protection, collected numerous samples, and conducted genetic analyses to identify the types of
animal products and their origins smuggled through Vaclav Havel Airport Prague. We also proposed a
set of analyses for detecting microbial pathogens in these products. In 2024, we plan to carry out
selected microbial analyses including those focused on emerging zoonotic viruses.

This work was supported by Czech Ministry of Interior VK01010103.
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Since its emergence in 2019, SARS-CoV-2 has demonstrated a remarkable capacity to infect a wide
range of mammalian species. To date, GISAID, the preeminent global database for SARS-CoV-2 genetic
sequences, has amassed over 2,700 sequences derived from more than 40 mammalian species,
excluding humans. While a portion of these sequences from non-human hosts may be incomplete or
of low coverage, a substantial number are of high quality, offering valuable insights into the virus's
potential adaptations across diverse mammalian hosts.

In our study, we conducted a comprehensive analysis of the prevalence of various SARS-CoV-2 strains
(categorized by GISAID clades and Pango lineages) in a selection of animal species (including minks,
deer, cats, dogs, hamsters, lions, tigers, and gorillas), comparing these frequencies to those observed
in human populations. Our findings reveal significant disparities in strain prevalence, suggesting
differential susceptibilities and/or transmission dynamics in non-human hosts. This disparity
underscores the potential for certain SARS-CoV-2 strains to infect specific mammalian species more
effectively and propagate within their populations.

The implications of our research are profound, indicating the possible emergence of new secondary
animal reservoirs. These reservoirs could facilitate ongoing viral circulation and potentially drive the
evolution of novel SARS-CoV-2 variants. Understanding these dynamics is crucial for informing public
health strategies and preventing future zoonotic spillovers.

76



POSTER 45:
Segmented Flavi-Like Viruses: Unveiling Phylogenomic Complexity and Emerging Research Frontiers
Jifi Cerny (1), Jifi Holoubek (2), Vaclav Hénig (3), Ivo Rudolf (4)

(1) Centre for Infectious Animal Diseases, Faculty of Tropical AgriSciences, Czech University of Life
Sciences, Prague, Czechia, EU

(2) Department of Experimental Biology, Faculty of Science, Masaryk University, CZ-62500, Brno, Czech
Republic & Laboratory of Emerging Viral Diseases, Veterinary Research Institute, CZ-62100, Brno,
Czechia, EU

(3) Biology Centro, Czech Academy of Sciences, Ceské Budé&jovice, Czech Republic and Veterinary
Research Institute, Brno, Czechia, EU

(4) Institute of Vertebrate Biology, Czech Academy of Sciences, Brno, Czechia, EU

The recently identified segmented flavi-like viruses represent a novel and intriguing group of viruses.
They are characterized by a positive-sense RNA genome, typically comprising four or more segments.
Notably, two segments encode proteins related to NS3 and NS5 proteins of flaviviruses. Currently, all
these viruses are provisionaly classified under the Jingmenvirus taxon andnamed after the archetype
Jingmen ftick virus. However, this classification is still awaiting formal recognition (approval?) by the
International Committee on Taxonomy of Viruses (ICTV).

To date, Jingmenviruses have beenpredominantly detected in a diverse array of invertebrates,
especially arthropods, and in various vertebrates. Ecologically, they bifurcate into two primary
categories: i) insect-associated jingmenviruses and ii) tick-associated jingmenviruses. The latter have
beenshown to infect vertebrates, including humans, and mostly manifesting in mild clinical symptoms
like fever. In contrast, insect-associated Jingmenviruses have been identified in certain plant pests and
even in plants, suggesting their potential role as insect-borne plant pathogens.

Our comprehensive phylogenomic analysis reveals a more intricate evolutionary history for
Jingmenviruses than previously thought based on their ecological niches or phylogenetic analyses of
on NS3-like and NS5-like protein sequences only. While tick-associated Jingmenviruses form a well-
defined phylogenetic group, insect-associated Jingmenviruses are dispersed across several distantly
related clades. Interestingly, some insect-associated strains share closer phylogenetic ties with tick-
associated Jingmenviruses than with other insect-associated variants. While NS3-like and NS5-like
proteins remain conserved across/troughout the group, the sequences of structural Jingmenvirus-
specific proteins (VP1, VP2, VP3) exhibit remarkable diversity, sometimes being entirely distinct even
among closely related viruses.While NS3-like and NS5-like proteins remain conserved
across/troughout the group, the sequences of structural Jingmenvirus-specific proteins (VP1, VP2,
VP3) exhibit remarkable diversity, sometimes being entirely distinct even among closely related
viruses.

These findings suggest that segmented flavi-like viruses should not be considered as a singular taxon
but rather as comprising at least two, and potentially more, evolutionarily distinct taxa. Furthermore,
they underscore the vast biological diversity within this group and indicate that future discoveries may
unveil new representatives of segmented flavi-like viruses, some of which may emerge as important
pathogens for humans, animals, or even plants.
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Jingmenviruses, a group of viruses akin to the Flaviviridae family, were first identified in 2014. These
are positive-sense, single-stranded RNA viruses characterized by their segmented genomes. Their
detection spans continents, including Asia, Europe, Africa, and the Americas, and encompasses a
variety of arthropod species and multiple mammals. Notably, over one hundred human cases have
been documented, presenting with flu-like symptoms. However, the evolutionary mechanisms,
infectious cycle, structural biology, and epidemiology of Jingmenviruses remain largely unexplored.
Given their widespread presence in diverse regions and hosts, including those in close contact with
humans, Jingmenviruses pose a potential risk to human health. This underlines the urgency for
comprehensive research to preempt any potential outbreaks or spillover events.

Our research is at the forefront of this endeavor, aiming to identify Jingmenvirus sequences within
transcriptomic data to better understand the range of species susceptible to Jingmenvirus infection.
We employed the tBLASTn algorithm on the Transcriptome Shotgun Assemblies (TSA) database, using
the protein sequence of Wuhan aphid virus 1 as a query. Our efforts have successfully identified near-
complete Jingmenvirus genomes in several insect species, including Locusta migratoria manilensis,
Brachygaster minutus, and Apertochrysa ventralis. These findings indicate the likelihood of discovering
new Jingmenviruses in the near future, significantly contributing to our understanding of their
distribution and potential impact on both animal and human health.
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Vector-borne diseases are a major concern for both human and animal health globally. In Europe, the
most significant of these diseases are transmitted by mosquitoes and ticks. OH SURVector, an EU-
funded surveillance project initiated in 2024 and set to continue until 2026, is at the forefront of
monitoring these threats. The project's primary focus is on arthropod vectors, specifically mosquitoes
and ticks, and the pathogens they carry, including West Nile virus, tick-borne encephalitis virus,
Crimean-Congo hemorrhagic fever virus, and Borrelia spirochetes. This initiative spans several
European countries, including Czechia, Austria, Slovakia, Hungary, and Greece.

Coordinated by the Austrian Agency for Health and Food Safety (AGES), OH SURVector leverages the
expertise of national public health agencies in each participating country. In Czechia, for instance, the
National Institute of Public Health (NIPH) plays a pivotal role, collaborating closely with other research
institutes to advance the project's goals.

The primary objective of OH SURVector is to provide a detailed understanding of the activity of
arthropod vectors and the prevalence of arthropod-borne pathogens in the member countries. The
sub-goals to achieve the protection of human, animal and environmental health towards an integrated
One Health approach are: 1) early detection of related changes the presence of vectors or pathogens
in the member states of the consortium, 2) early detection of the epidemic and continuous monitoring
outbreaks of vector-borne diseases and 3) strengthening intersectoral cooperation at national and
cross-border levels. Through this comprehensive surveillance and research, the project aims to
develop and suggest effective strategies for the management and control of these vector-borne
diseases. The insights gained from this project are expected to be instrumental in shaping public health
policies and preventive measures across Europe.
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Guanine quadruplexes (G4s) are non-canonical secondary structures of nucleic acids. Here, we
identified seven putative G4s in the genome of the tick-borne encephalitis virus (TBEV), a flavivirus
causing thousands of human infections and numerous deaths every year. G4-forming sequence TBEV-
5, located at the NS4b/NS5 border, was found to be conserved among all known flaviviruses. TBEV-5
forms a parallel G4 and interacts with reported small molecule-based G4 ligands in vitro to effectively
inhibit both TBEV replication in cell-based systems and in vitro RNA synthesis by the flaviviral RNA-
dependent RNA polymerase stalling. Moreover, the TBEV mutant with highly stabilized TBEV-5
guadruplex displayed increased sensitivity to G4-binding ligands, substantially decreased replication
fitness and altered plague morphology compared with the wild-type virus. In contrast, the TBEV
mutant with strongly destabilized TBEV-5 quadruplex exerted a rapid reversal to the wild-type
genotype. It is obvious that there is a stability threshold for G4 sequences in the TBEV RNA genome
and that disruption of G4 stability leads either to dramatic changes in viral phenotype or in rapid
reversion back to this optimal level of G4 stability. The data indicate that G4s are crucial elements for
efficient TBEV replication and represent a suitable target to tackle TBEV infection.
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Syncytin-1is a human protein-coding gene of retroviral origin. During human placenta morphogenesis,
the interaction of Syncytin-1 with transmembrane protein ASCT2 (Alanine, Serine, Cysteine
Transporter 2) triggers cell-to-cell fusion of trophoblasts, resulting in the formation of a
syncytiotrophoblast, a large multinucleated syncytium. The syncytiotrophoblast is the outermost
surface of the human placenta. The altered behavior of Syncytin-1 may contribute to human placenta
pathologies, including preeclampsia, low platelets syndrome, and intrauterine growth restriction.
ASCT1, another sodium-dependent neutral amino acid transporter with a structure similar to ASCT2,
was postulated as an alternative cellular receptor for Syncytin-1. Furthermore, both ASCT1 and ASCT2
have been reported to serve as receptors for the largest interference group, the RD114 and D-type
retroviruses (RDR). The contribution of both receptors to Syncytin-1-induced cell-cell fusion, as well as
the receptor preference of RDR retroviruses, remains to be understood.

In this study, we investigated the individual involvement of each receptor in the interaction with
Syncytin-1 using three quantitative assays. We compared infection with the Syncytin-1-pseudotyped
virus of cells expressing separately ASCT2 or ASCT1. Furthermore, we assessed the binding of Syncytin-
1 to ASCT2 or ASCT1 on the cell surface. Finally, we determined the fusogenic activity of Syncytin-1
after the interaction with ASCT2 or ASCT1.

Our results demonstrate that ASCT1 is at least two orders of magnitude less active as a receptor than
ASCT2, putting doubt on the importance of ASCT1 for syncytiotrophoblast differentiation. These
findings highlight the function of ASCT2 during placental development and challenge the physiological
role of ASCT1 during Syncytin-1-induced fusion.
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An extensive study focused on the occurrence of equine herpesviruses (EHV) 1/4 and 2/5 in the
population of healthy horses and horses hospitalized at VETUNI Brno was conducted. The goal was to
compare the occurrence of reactivations of these viruses in the mentioned conditions and thus
estimate the level of stress that will affect the immune system of horses if they are transported and
housed in a clinical workplace with a primary diagnosis other than EHV.

The same group of horses was also examined for the presence of antibodies against the most
dangerous of EHVs, namely EHV-1 (abortions, myeloencephalopathy, respiratory symptoms). From
the results of serological examinations, the frequency of individual virus reactivations and post-
infection and post-vaccination immunity in horses with preventive vaccination against EHV-1 were
estimated.
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