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Vilniaus universitetas Gyvybés moksly centras

yVirusologija 101: kas jleido parazitg?“
»Virology 101: who let the parasite in?“

10:50-11:10 prof. dr. Algimantas Paulauskas
Vytauto Didziojo Universitetas Gamtos ir technologijos moksly tyrimy institutas

yllgalaikiai erkiy platinamy patogeny tyrimai“
»Long-term investigations of tick-borne pathogens”

11:10-11:40 REMEJY PASKAITA (Nova Natura) dr. Petra Miikkulainen (Global Sales

Manager)
The Baker Company

»Anaerobiniy ir mikroaerofiliniy bakterijy kultivavimo aspektai“
»Considerations for anaerobic and microaerophilic bacteria culture”

11:40-12:00 prof. dr. Julija Armalyté

Vilniaus universitetas Gyvybés moksly centras
»Lietuvos tuberkuliozés pacienty kvépavimo taky mikrobioma“
»The respiratory microbiome of tuberculosis patients in Lithuania”

12:00-12:20 dr. Arnas Kunevicius
Vilniaus universitetas Gyvybés moksly centras

,»SU motinos autizmo spektro sutrikimu susijusi mikrobiota sukelia lycCiai
specifinius elgesio, medziagy apykaitos ir smegeny transkriptomikos pokycius
peliy palikuonims”

»Maternal ASD-associated microbiota induce sex-specific behavioral, metabolic,
and brain transcriptomic changes in mice offspring“

12:20-13:30 pietus
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13:30-15:00 11l SESUJA (moderatoré prof. dr. Julija Armalyté)

13:30-13:50 dr. Jurgita Aksomaitiené
Lietuvos sveikatos moksly universitetas Maisto saugos ir kokybés katedra

»Antimikrobinéms medziagoms atspariy Escherichia coli genominé jvairove ir
mikrobiomos sudeétis broileriy ukiuose”

»@enomic diversity of antimicrobial-resistant Escherichia coli and microbiome
composition in broiler farms*“

13:50-14:10 dr. Eric Banan-Mwine Daliri
Vilniaus universitetas Gyvybés moksly centras

»Kefyre fermentuoty kanapiy lapy multi-ominis profiliavimas atskleidzia
sinergetinj biologinj aktyvuma pries Alzheimerio ligos taikininius”

»Multi-omic profiling of kefir-fermented hemp leaves reveals synergistic
bioactivity against Alzheimer’s targets”

14:10-14:30 dr. Milda Mickute

Vilniaus universitetas Gyvybés moksly centras

»Mazos reguliuojancios RNR moduliuoja pieno rugsties bakterijy jautrumag j
Iasteliy sienele veikianc¢ioms antimikrobinéms medziagoms“

»Small regulatory RNAs modulate susceptibility to cell wall-targeting
antimicrobials in lactic acid bacteria”

14:30-14:50 Rokas Statkevicius

Vilniaus universitetas Gyvybés moksly centras

,Trukstama vitamino B12 metabolizmo grandis: bakterinis a-ribazolo fosfato
skaidymo kelias”

»The missing link in vitamin B12 metabolism: a bacterial pathway for a-ribazole
phosphate degradation”

14:50-15:00 Konferencijos uzdarymas
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Zodiniai pranesimai

Atidarymo paskaita

RESEARCH ON WASTE BIODEGRADATION PROCESSES - IS
IT AWASTE OF MONEY?

Rolandas Meskys

Department of Molecular Microbiology and Biotechnology, Institute of Biochemistry, Life Sciences Center,
Vilnius University, Lithuania.
rolandas.meskys@bchi.vu.lt

Notwithstanding an extremely fast development of Al-based approaches, modern biotechnology is
still based on the application of natural enzymes derived predominantly from microorganisms. Both genetic
and biochemical microbial diversity is an immense source of different proteins and biocatalysts. The
analysis and exploration of said diversity is one of the main aims of numerous academic groups and
companies.

In addition to plethora of natural compound, due to activity of humankind, thousands and thousands
of structurally diverse chemicals (xenobiotics) enter biosphere. Biodegradation of xenobiotics by various
organisms is a well-known but still understudied process.

In this presentation, the main strategies used by microorganisms to catabolize non-natural chemical
compounds will be discussed with an emphasis on recalcitrant ones. An impact of such studies on
development of novel industrially relevant biocatalysts will be also disclosed.

Funding: Research Council of Lithuania, No. S-MIP-24-50.
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DIRVOZEMIO TRIKDYMO INTENSYVUMO POVEIKIS
MIKROBIOTOS TAKSONOMINEI IR FUNKCINEI STRUKTURAI

Skaidré Suproniené’, Danas Baniulis?, Inga Tamositné?, Neringa Matelioniené', Arman
Shamshitov', Simona Pranaitiené?, Grazina Kadziené?

Mikrobiologijos laboratorija, Zemdirbystés institutas, Lietuvos agrariniy ir misky moksly centras (LAMMC)
2Sodo augaly genetikos ir biotechnologijos skyrius, Sodininkystés institutas, LAMMC
3DirvoZzemio ir augalininkystés skyrius, Zemdirbystés institutas, LAMMC
skaidre.suproniene@lammec.lt

Dirvozemio mikroorganizmai yra pagrindiniai azoto ir fosforo biogeocheminiy cikly reguliatoriai
agroekosistemose. Taciau iSlieka neaisku, ar skirtingos Zemdirbystés praktikos labiau veikia mikrobiotos
taksonomine sudétj, ar jos funkcinj potencialg. Sio darbo tikslas — jvertinti dirvozemio trikdymo intensyvumo
ir treSimo rezimo poveikj mikrobiotos taksonominei ir funkcinei struktarai.

Tyrimai atlikti skirtinguose zemdirbystés Ukiuose bei kontroliuojamame lauko eksperimente su arimo,
skutimo ir tiesioginés séjos variantais, taikant tarpinius paseélius ir jy nejterpiant. DirvoZzemio méginiai imti
0-20 cm sluoksnyje. Vertinti agrocheminiai rodikliai, bendras bakterijy ir gryby kiekis (QPGR), taksonominé
struktdra (DNR metataksonominé analizé) ir funkciniy genuy, susijusiy su azoto ir fosforo apykaita (amoA,
narG, nifH, ureC, phoC, phoD, gcd), gausa.

Bendrieji mikrobiotos jvairovés rodikliai reikSmingai nesiskyré tarp 0Okininkavimo sistemuy.
Taksonominés struktiros skirtumai tarp lauky buvo maziau iSreiksti ir aiSkiai nesusieti su atskirais
agrocheminiais rodikliais. Tuo tarpu eksperimentiniame lauke dirvozemio trikdymo intensyvumas turéjo
statistiSkai reikSmingg poveikj funkciniy geny gausai: skutimo variante nustatytas didesnis nitrifikacijos ir
denitrifikacijos geny kiekis bei didesné fosforo mobilizacijos geny gausa, lyginant su arimu ir tiesiogine séja.
Kai kuriais atvejais tarpiniy paséliy jterpimas mazino azoto ciklo geny gausg. Nustatyti reikSmingi rySiai tarp
bendro bakterijy kiekio, suminio azoto ir nitrifikacijos geny.

Rezultatai rodo, kad agroekosistemose taksonominé mikrobiotos struktira iSlieka santykinai stabili,
o dirvozemio trikdymo intensyvumas pirmiausia keiCia jos funkcine organizacija. Tai pabrézia, kad
biogeocheminiy procesy reguliavime svarbesnis yra valdymo praktikos pobadis nei formali Okininkavimo
sistema.
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ESSENTIAL OILS FOR SUSTAINABLE MICROORGANISMS
VEGETABLE SEEDS CONTROL

Neringa Rasiukeviéiaté!, Alma Valiuskaité', Justina Griauzdaité', Vytautas Bunevicius’,
Daiga Birzleja', Armina Morkelitiné’

TLaboratory of Plant Protection, Institute of Horticulture, Lithuanian Research Centre for Agriculture and
Forestry, Lithuania
neringa.rasiukeviciute@lammc.lt

Fungal microorganisms such as Alternaria spp., Fusarium spp. and Botrytis spp. cause significant
yield losses to horticultural crops. One of the traditional methods to control microorganisms is the use of
chemical pesticides. Recently, interest in biological products for plant protection as an alternative to
chemical plant protection has been rising. Seedborne pathogens inhibit seed germination, cause seedling
mortality, or reduce plant growth by damaging the roots and vascular system and affect water and nutrient
transport. Additionally, about 90% of all crops are grown from seeds, and they are a potential source of
various pathogens, causing seed diseases and survival of pathogens from season to season. Natural
antimicrobial compounds can be used for seed disinfection as an alternative to chemical materials.
Essential oils are a promising tool for their antifungal properties as biodegradable and eco-friendly botanical
products. The demand for natural bio-products significantly increased due to the adverse effects of
pesticides. This study aimed to evaluate the antifungal effect of several essential oils against horticultural
crop pathogens. The research was carried out at the LAMMC Institute of Horticulture Laboratory of Plant
Protection. At first, we evaluated the efficiency of essential oils (EO) against fungal pathogens directly in
Petri. The next step was the evaluation of the effect on seeds. The results revealed that Thymus vulgaris
EO inhibited Colletotrichum acutatum completely above 200 pL L. Hyssopus officinalis EO at 1000 pL L~
reduced colony growth (0.49 cm day-) compared with the control treatment (0.69 cm day) at 4 DAI.
Besides, the highest inhibition (100%) on B. cinerea was Syzygium aromaticum extract, and the lowest
inhibition (31.91%) was Rosmarinus officinalis EO. Further research on seed revealed that T. vulgaris EO
at 200—-1000 uL L+ concentrations revealed the potential to suppress the prevalence of Alternaria spp. on
carrot seeds significantly. H. officinalis EO showed the highest inhibition at 600 pL L+ after 7 days. The EO
antifungal effect of Coriandrum sativum on vegetable seeds revealed that concentration differentially
inhibited fungal pathogens. Overall, the results on T. vulgaris EO provide promising results for developing
an effective biological product to control plant pathogens. The essential oils, as biological plant fungicides,
could help to control seed pathogens.
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INTRASPECIES AND MICROBIOME VARIATION IN
APHANIZOMENON FLOS-AQUAE

Petr Sharygin'-2, Sigitas Sul&ius?

"Faculty of Medicine, Vilnius University, Lithuania
2|_aboratory of Algology and Microbial Ecology, Nature Research Centre, Lithuania
sigitas.sulcius@gamtc.|t

Filamentous cyanobacteria Aphanizomenon flos-aquae are among the most common bloom-forming
species found in fresh and brackish waters. However, there is a paucity of reference genomes, particularly
representing current bloom occurrences, limiting our understanding of the within-species genome content
variability. In this study, we used comparative genomics to analyze the pangenome of A. flos-aquae and to
better understand the role of accessory gene families (those that have no homologs in most or none of the
other strains) in adaptive evolution, biogeography and interactions with co-occurring microbes.

We analyzed a total 52 publicly available and newly isolated genomes of A. flos-aquae with respect
to overall genomic properties and gene content, and identified genes that may confer differential niche
competitiveness and help explain competition and succession in Aphanizomenon populations. By
describing distinct strain-level clades within several well-represented species-level branches, we also
provide a solid foundation for future taxonomic revisions of this species. In addition, we examined the
relationship between genomic variability in A. flos-aquae and the composition of A. flos-aquae strain-
associated heterotrophic bacteria to test whether microbiome composition depends on cyanobacterial
genotype (sensu genotypic community filtering). To do this, we reconstructed genome-scale metabolic
models for each individual co-occurring taxa and integrating them into community-level cross-feeding
networks. We then used these networks to simulate and assess potential cross-feeding interactions, with a
particular focus on vitamin and nitrogen exchange, in order to identify patterns of functional
complementarity.

We will present how strain-level genomic variation in A. flos-aquae influences both the adaptive
potential of the species and the composition and functional characteristics of its microbiome. By establishing
these links, we provide a framework for a better understanding of how cyanobacterial genetic diversity
shapes bloom succession and the dynamics of bloom-associated microbial food webs.
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VIRUSOLOGIJA 101: KAS |LEIDO PARAZITA?

Laura Kaliniené

Molekulinés mikrobiologijos ir biotechnologijos skyrius, Biochemijos institutas, GMC, VU
laura.kaliniene@gmc.vu.lt

Mes gyvename virusy pasaulyje. Kiekviena gyva lgstelé, kiekvienas gyvas organizmas, kiekviena
ekologiné niSa turi savitg, jai badingg, virusy repertuara. Didzioji dalis iy virusy taip ir lieka daugintis savo
natdraliuose Seimininkuose, plisti sau jprastose geografinése zonose, daznai nepastebéti, nezinomi ar
tiesiog “neaktualds”.

Taciau kas nutinka, kai dél vieny ar kity priezasCiy kazkuris i§ ty virusy pakei€ia sau jprasta
Seimininkg ar geografing zong? Kartais tokie poky¢iai sukelia pasaulinio garso jvykius — spartus Zika viruso
ligos plitimas Amerikoje ir negrjztama infekcijos padaryta Zala naujagimiams, SARS-CoV-2 plitimo
salygotos mirtys ir paralyZiuotas jprastas pasaulio Zmoniy gyvenimas. Tai tik keletas pavyzdziy, kurie
iliustruoja kokia dinamiska yra virusy ekosistema ir kaip glaudziai mes — Zmonés — esame su ja susije.

Vis tik nemaza dalis pokyCiy virusy pasaulyje dazniausiai net netampa sensacingomis ir
gasdinanc¢iomis antrastémis Ziniasklaidoje. Tokie virusai, kaip Lassa, Langya, Oropouche, Dabie, Le
Dantec, Usutu, Yezo ar Alongshan yra daugeliui negirdéti, taciau jie sudaro tik nedidele dal;j ty, kurie mety
metus besidaugine sau jprastuose Seimininkuose , vis dazniau atranda Zmogu.

IS kur atsiranda Sie virusai? Kiek jy dar yra? Kodél jie geba infekuoti Zzmogy? Ir bene svarbiausias
klausimas: ar kuris nors i$ Siy virusy gali sukelti kita pandemijg?
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LONG-TERM INVESTIGATIONS OF TICK-BORNE
PATHOGENS

Algimantas Paulauskas

Research Institute of Natural and Technological Sciences, Vytautas Magnus University, Lithuania
algimantas.paulauskas@vdu.lt

Tick-borne diseases constitute a major health problem in many parts of the world. In the past three
decades, many tick-borne pathogens have emerged, creating new challenges for public and animal health
in Europe. The factors that drive the emergence of tick-borne diseases are difficult to identify due to the
complexity of the pathogen-vector-host triad. Long-term studies are important because they may improve
our understanding of the ecological factors that shape the dynamics of tick-borne pathogens.

In Lithuania, the first our studies on tick -borne pathogens began in 2000. Analysis based on long-
term datasets (2005—-2025) of the incidence of vector-borne diseases in humans and animals in Lithuania,
Latvia, Estonia, Norway, Poland and Slovakia demonstrated that exposure to ticks was an important factor
influencing tick-borne diseases incidences in human and animals in Lithuania. The geographical and spatial
distributions of some European ticks have been changing in the last few decades, and new viral, bacterial
and protozoan tick-borne pathogens have been detected in former non-endemic areas. Climate changes
over recent decades have led to a wider spatial distribution of ticks, and an extension in their periods of
activity in Northern Europe. Climatic changes, the significant increase of tourism and travel of dogs across
Europe have caused an increase in the geographical range of canine babesiosis.

Currently, the Baltic countries are an endemic area for several vector-borne diseases such as Lyme
borreliosis, tick-borne encephalitis, anaplasmosis, babesiosis, bartonellosis, rickettsiosis. The advances in
molecular biology during the last two decades and using of molecular diagnostic techniques have allowed
researchers to better diagnose, trace and genetically characterize the causative agents of important
endemic tick-borne diseases and have led to the discovery of new emerging vector-borne pathogenic
organisms in Lithuania and Northern Europe.

17


algimantas.paulauskas@vdu.lt

THE RESPIRATORY MICROBIOME OF TUBERCULOSIS
PATIENTS IN LITHUANIA

Aisté Popandopula’, Karolina Kévelaitiené?3, Rata Mereskevitiené?3, Vaiva
Kumpauskaité?3, Laima Vasiliauskaité345, Edvardas Danila?3, Aleksandras
Konovalovas', Julija Armalyté’

" Department of Biochemistry and Molecular biology, Institute of Biosciences, Life Sciences Center,
Vilnius University, Lithuania
2 Center of Pulmonology and Allergology, Vilnius University Hospital Santaros Klinikos, Lithuania
3 Clinic of Chest Diseases, Immunology and Allergology, Institute of Clinical Medicine, Faculty of
Medicine, Vilnius University, Lithuania
4 Centre of Laboratory Medicine, Laboratory of Infectious Diseases and Tuberculosis, Vilnius University
Hospital Santaros Klinikos, Lithuania
5 Department of Physiology, Biochemistry, Microbiology and Laboratory Medicine, Institute of Biomedical
Sciences, Faculty of Medicine, Vilnius University, Lithuania
julija.armalyte@gf.vu.lt

Background. Tuberculosis (TB) is a significant global health issue, particularly in Lithuania, which
has one of the highest rates of TB and drug-resistant TB in the European Union. The situation highlights
the need to understand the factors driving the disease's spread. Recent studies suggest that the infection
risk may be impacted by the respiratory microbiome, as TB mycobacteria must survive competition with
existing microorganisms.

Objective. We aim to investigate the respiratory tract microbiome (both bacterial and fungal) diversity
in individuals with active pulmonary TB, including drug-sensitive and drug-resistant cases in Lithuania.
Chronic lung disease (CLD) patients were included as a reference group.

Methods 97 sputum samples were collected from TB and CLD patients. Bacterial diversity was
analyzed via full-length 16S rRNA gene sequencing, fungal diversity was examined through ITS region
sequencing (Oxford Nanopore Technologies).

Results. The sputum microbiome of CLD patients showed lower diversity and a higher proportion of
Pseudomonadota, indicative of dysbiosis; in contrast, TB patients had greater bacterial diversity. No
significant differences in microbiome composition were found between drug-sensitive and drug-resistant
TB. The ITS sequencing revealed high fungal species diversity, with genera like Malassezia,
Saccharomyces, Aspergillus more frequently detected in TB patients; however, no significant differences
in alpha or beta diversity were observed among the patients’ groups.

Conclusions. In comparison to CLD, TB patients’ samples exhibited higher diversity, however, no
notable differences in microbiome composition were found between drug-sensitive and drug-resistant TB,
suggesting that antimicrobial resistance status may not significantly influence the overall sputum microbial
community structure.

Acknowledgment. This research was funded by a project grant No. S-MIP-24-70 from the Research
Council of Lithuania.
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MATERNAL ASD-ASSOCIATED MICROBIOTA INDUCE SEX-
SPECIFIC BEHAVIORAL, METABOLIC, AND BRAIN
TRANSCRIPTOMIC CHANGES IN MICE OFFSPRING

Arnas Kunevicius', Giancarlo Russo?, Eric Banan-Mwine Daliri', Dominykas Varnas?,
Vaidotas Urbonas?, Aurelijus Burokas'

Department of Biological Models, Institute of Biochemistry, Life Sciences Center, Vilnius University,
Vilnius, Lithuania
2EMBL Partnership Institute for Genome Editing Technologies, Life Sciences Center, Vilnius University,
Vilnius, Lithuania
3Clinic of Children’s Diseases, Faculty of Medicine, Vilnius University, 03101 Vilnius, Lithuania
3Department, University, Country
arnas.kunevicius@gmec.vu.lt

The microbiota-gut-brain axis is a novel scientific field that combines neuroscience and microbiology.
Increasing evidence links alterations in gut microbiota composition with a variety of neurological and
neurodevelopmental disorders. The prenatal and early postnatal periods are critical windows of central
nervous system development, during which the brain undergoes extensive structural and cellular
maturation and is particularly susceptible to environmental influences, including maternal microbiota
composition.

To investigate the role of maternal microbiota in neurodevelopment, fecal microbiota transplantation
was administered to healthy adult female mice using fecal samples from children with autism spectrum
disorder (ASD) or neurotypical controls prior to breeding. Offspring were assessed in adulthood using
behavioral testing, gut microbiota profiling, spatial transcriptomics, and metabolomic analysis of cecal and
plasma.

Maternal exposure to ASD-derived microbiota induced significant behavioral alterations and
extensive metabolic changes in both gut and plasma of the offspring. In addition, spatial transcriptomic
analysis revealed extensive, sex-specific gene expression changes across multiple brain regions. Male
offspring exhibited downregulation of genes associated with synaptic pruning and cell junction disassembly.
While female offspring showed reduced expression of pathways related to neuronal excitation and inhibition
balance.

Together, these findings highlight the potential role of maternal gut microbiota in shaping offspring
neurodevelopment and reveal sex-specific molecular mechanisms through which microbiota can shape
brain function during critical windows of development.
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GENOMIC DIVERSITY OF ANTIMICROBIAL-RESISTANT
ESCHERICHIA COLI AND MICROBIOME COMPOSITION IN
BROILER FARMS

Jurgita Aksomaitiené’, Aleksandr Novoslavskij', Evelina Mockuté', Beatri¢é
Kasparaviciené', Neringa Kasétiené'!, Mindaugas Malakauskas'

Department of Food Safety and Quality, Faculty of Veterinary Medicine, Lithuanian University of Health
Sciences, Tilzés Str. 18, LT-47181 Kaunas, Lithuania
jurgita.aksomaitiene@Ismu.lt

Poultry farms harbour complex microbial communities that may contribute to the circulation of
antimicrobial resistance and influence the development of gut microbiota in broilers. Investigating bacterial
population structure together with microbial community composition helps to better understand microbial
dynamics in poultry farms.

In this study, whole-genome sequencing (WGS) was performed on E. coli isolates obtained from
broiler and environmental samples to examine genomic diversity and antimicrobial resistance determinants.
In parallel, shotgun metagenomic sequencing was used to analyse microbial communities in broiler fecal
and environmental samples, including feeders, drinkers and boot swabs, collected at different stages of the
broiler growing cycle.

WGS analysis revealed several distinct E. coli lineages belonging to different phylogenetic groups
and carrying multiple antimicrobial resistance determinants, including recurrent genomic profiles such as
ST162/08:H19/fimH32 and ST17505/H2/fimH54. wgMLST analysis showed high genomic diversity among
the isolates, with each isolate representing a different sequence type. Hierarchical cgMLST clustering
further indicated that some isolates were genetically related and formed broader genomic clusters within
the broiler farm.

Metagenomic analysis revealed compositional differences between environmental and fecal
microbial communities. Environmental samples were mainly dominated by Proteobacteria, whereas fecal
microbiota changed markedly during broiler growth. In early stages Proteobacteria were more abundant,
while Firmicutes gradually increased and became dominant in later stages, reflecting the maturation of the
broiler gut microbiota.

The results indicate that broiler farms harbour genetically diverse E. coli populations and microbial
communities that change during broiler growth, while antimicrobial resistance determinants were more
frequently observed in certain E. coli lineages.
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MULTI-OMIC PROFILING OF KEFIR-FERMENTED HEMP
LEAVES REVEALS SYNERGISTIC BIOACTIVITY AGAINST
ALZHEIMER’S TARGETS

Eric Banan-Mwine Daliri!, Vincent Owusu Kyei-Baffour!, Gabrielé Rimkuté’, Blay
Koffie!, Aurelijus Burokas'

Department of Biological Models, Institute of Biochemistry, Life Sciences Center, Vilnius University,
Sauletekio Ave. 7, LT-10257 Vilnius, Lithuania
eric.daliri@gmc.vu.lt

Kefir commensals comprise many bacteria that perform specialized functions during fermentation. In
this study, Tebertan kefir gain bacteria including Leuconostoc citreum, and Leuconostoc
pseudomesenteroides hydrolyzed hemp leaves to release flavonoids and converted glycones to aglycones
with their beta-glucosidases. They also produced esterases that biotransform hydroxycinnamic acids
leading to an overall increase in the total phenolic and antioxidant capacity of the fermented samples.
Microbial fermentation enriched the concentrations of quercetin, ferulic acid, kaempferol and cannflavin A
which demonstrated strong multi-target activity against B-secretase, acetylcholide esterase, butyrylcholine
esterase and dipeptidyl peptidase 4 by competitive or mixed-mode inhibition. Our results demonstrate that
Tibetan kefir-fermented hemp leaves may serve as bio-functional agents for suppressing enzymatic drivers
of Alzheimer’s pathology and associated metabolic comorbidities.
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SMALL REGULATORY RNAS MODULATE SUSCEPTIBILITY
TO CELL WALL-TARGETING ANTIMICROBIALS IN LACTIC
ACID BACTERIA

Milda Mickute', Kotryna Kvederaviciaté', Janina Li¢yté', Renatas Krasauskas', Sigita
Grigaityté!, Danguolé Ziogiené', Naglis Mykolas Pakstys', Algirdas Kaupinis?, Saulius
Kulakauskas?, Giedrius Vilkaitis'

TInstitute of Biotechnology, Life Sciences Center, Vilnius University, Lithuania
?Institute of Biochemistry, Life Sciences Center, Vilnius University, Lithuania
3Universite” Paris-Saclay, INRAE, AgroParisTech, Micalis Institute, France
milda.mickute@pbti.vu.It

Lactic acid bacteria (LAB) are widely used in food fermentation and are increasingly explored in
biotechnology and medicine as probiotics and live delivery platforms, yet the regulatory mechanisms
governing adaptation across these settings remain incompletely understood. Small regulatory RNAs
(sRNAs), key post-transcriptional regulators in bacteria, likely contribute to these responses, but their roles
in cell wall stress adaptation in LAB remain poorly defined. Here, we examined sRNA-mediated adaptation
to the cell wall-targeting antimicrobials lysozyme and penicillin G in the model organism Lactococcus
cremoris subsp. cremoris MG1363 (previously annotated as Lactococcus lactis subsp. cremoris MG1363).

By combining sRNA sequencing across growth phases and antimicrobial treatments with functional
screening, we identified 195 sRNAs, 133 of which were previously unannotated. Expression of 36 sRNAs
changed after lysozyme or penicillin G exposure, and 4 were additionally shown to modulate lysozyme
susceptibility. Detailed analysis of sLLM2- and sLLM1042+ sRNAs showed that both have pleiotropic roles
in stress adaptation. Elevated expression of either sRNA increased resistance to lysozyme but made
bacteria more sensitive to penicillin G. Transcriptomic and proteomic analyses showed that sLLM2- affects
broad regulatory networks, promotes D-alanylation of teichoic acids, and is associated with increased
expression of alanine racemase, linking sRNA activity to cell envelope remodelling. In addition, sLLM2-
reduced the abundance of four putative tellurium resistance proteins and increased tellurite sensitivity. For
sLLM1042+, transcriptomic and MAPS analyses identified candidate RNA targets, including the
MIP/aquaporin family protein GlpF3, supporting direct post-transcriptional regulation.

Together, our findings identify SRNAs as essential components of antimicrobial stress responses in
LAB and highlight their context-dependent roles in cell wall homeostasis and resistance.
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THE MISSING LINK IN VITAMIN B12 METABOLISM: A
BACTERIAL PATHWAY FOR A-RIBAZOLE PHOSPHATE
DEGRADATION

s

Department of Molecular Microbiology and Biotechnology, Vilnius University, Lithuania
rokas.statkevicius@gmc.stud.vu.lt

Corrinoids, including vitamin B12, are among the most complex organometallic cofactors found
across all domains of life, facilitating essential biochemical processes such as methyl group transfer, carbon
skeleton rearrangement, and reductive dehalogenation. Fully assembled corrinoids (cobamides) consist of
an upper Cop ligand, a central cobalt-containing corrin ring, and a lower Coa base that forms part of the
nucleotide loop attached to the corrin ring. For example, vitamin B12 (cyanocobalamin) carries an artificial
cyano group as its upper Cof3 ligand and 5,6-dimethylbenzimidazole (DMB) as the lower base. In nature,
however, the nucleoside base of cobamides varies depending on the microorganism that synthesizes them.
While the biosynthesis and function of different lower ligands are well understood, their fate after they are
no longer required remains largely unknown.

In this study, we sought to identify catabolic pathways for a-ribazole phosphate (aRP), the primary
lower ligand precursor of vitamin B12. To this end, surface soil and water samples were screened for aRP
degradation activity. Five samples were selected for further analysis, from which several microorganisms
belonging to the genera Agromyces and Pseudomonas were isolated that are capable of removing DMB
from aRP. The responsible gene cluster was identified and found to encode an ADP-ribosylglycohydrolase
family protein together with a kinase, a transport system, and a transcription factor. Genes encoding the
hydrolase and kinase were cloned, overexpressed, and purified. In vitro assays showed that the kinases
are active with multiple a-nucleosides, while the hydrolase displays broad activity toward a-nucleotides.
Phylogenetic analysis revealed that these gene clusters are widespread among bacteria, including
Escherichia coli K-12.

Together, these findings identify a previously uncharacterized pathway for the degradation of a-
ribazole derivatives and suggest that a-nucleoside and a-nucleotide metabolism may be more widespread
in bacteria than previously appreciated.

[1] Yan, J., Bi, M., Bourdon, A. et al. Purinyl-cobamide is a native prosthetic group of reductive
dehalogenases. Nat Chem Biol 14, 8—14 (2018). https://doi.org/10.1038/nchembio.2512
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Stendiniai pranesSimai

1. SKIRTINGU RAUKSLETALAPIO ERSKEGIO (ROSA
RUGOSA) DALIY EKSTRAKTY ANTIMIKROBINIS
VEIKSMINGUMAS

Zaneta Mazeliené, Jolita Kirvaitiene, Giedré Jariené, Daiva Sakiené, Rasa Volskiené ir
Asta Aleksandravidiené

Medicinos fakultetas, Kauno kolegija, Pramonés pr. 20, LT-50468 Kaunas, Lietuva
zaneta.maeliene@go.kauko.lt

Didéjant vaistams atspariy mikroorganizmy paplitimui, vis daugiau démesio skiriama natdraliy
antimikrobiniy medziagy paieskai. Vaistiniai augalai yra perspektyvus biologiskai aktyviy junginiy Saltinis,
galintis pasidlyti alternatyva sintetiniams preparatams. Raukslétalapis erSkétas (Rosa rugosa) tradiciSkai
naudojamas liaudies medicinoje, taiau skirtingy augalo daliy antimikrobinis potencialas vis dar néra
pakankamai istirtas.

Sio tyrimo tikslas buvo jvertinti skirtingy Rosa rugosa daliy, lapy, Ziedlapiy, Ziedy, erskétuogiy, stieby
ir Sakny, vandeniniy ir etanoliniy ekstrakty antimikrobinj veiksminguma. Antimikrobinis aktyvumas buvo
nustatytas naudojant agaro Sulinéliy difuzijos metoda, tiriant poveikj Candida albicans bei pasirinktoms
Gram-teigiamy (Staphylococcus aureus, Bacillus subtilis, Enterococcus faecalis ir Listeria monocytogenes)
ir Gram-neigiamy (Escherichia coli, Pseudomonas aeruginosa, Salmonella enterica ir Klebsiella
pneumoniae) bakterijy paderméms.

Tyrimo rezultatai parodé, kad skirtingy augalo daliy ekstraktai pasizymeéjo nevienodu antimikrobiniu
aktyvumu. Didziausias veiksmingumas nustatytas lapy ir ziedlapiy ekstraktuose, o silpniausias — stieby
ekstraktuose. Etanoliniai ekstraktai buvo veiksmingesni nei vandeniniai, pabréziant tirpiklio reikSme
biologiskai aktyviy junginiy iSgavimui. Tiek vandeniniai, tiek etanoliniai ekstraktai pasizyméjo prieSgrybeliniu
aktyvumu prie$ Candida albicans, taciau stipresnis poveikis nustatytas etanoliniuose ekstraktuose.

Gauti rezultatai atskleidé Rosa rugosa ekstrakty potencialg kaip natdraliy antimikrobiniy medziagy Saltinj ir
pabrézia tolimesniy tyrimy batinybe.
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2. PRELIMINARY CHARACTERIZATION OF THE
MICROBIOME OF IXODES RICINUS TICKS FROM LITHUANIA
USING NANOPORE 16S rRNA SEQUENCING

Saulius Bernotas, Povilas Sakalauskas, Justina Snegiriovaité, Jana Radzijevskaja,
Algimantas Paulauskas

Research Institute of Natural and Technological Sciences, Vytautas Magnus University, Kaunas,
Lithuania
sauliusbernotas@vdu.lt

Ticks (Ixodidae) are important vectors of pathogens affecting humans and animals. In Lithuania, tick-
borne diseases such as Lyme borreliosis and tick-borne encephalitis represent a significant public health
concern. In addition to well-known pathogens, ticks harbor complex microbial communities including
symbiotic and commensal bacteria that may influence tick physiology and pathogen transmission. However,
the microbiome composition of ticks in Lithuania remains poorly characterized.

The aim of this study was to perform a preliminary characterization of the bacterial microbiome of
Ixodes ricinus ticks collected from several locations in Lithuania using Nanopore sequencing. Adult female
I. ricinus ticks (n = 100) were grouped into pools of 10 individuals (10 pools). Total microbial DNA was
extracted and the full-length 16S rRNA gene (~1.5 kb) was PCR-amplified and sequenced using Oxford
Nanopore Technologies. FASTQ files were analysed using the EPI2ME wf-16S Nextflow workflow (v1.6.1),
and taxonomic classification was performed using the SILVA 138.1 database.

The analysis revealed that bacterial communities were predominantly dominated by the genus
Rickettsia. In addition, other bacterial taxa commonly associated with ticks, including Candidatus
Midichloria, were also detected across the analysed pools.

These preliminary findings provide initial insights into the microbiome composition of /. ricinus ticks
in Lithuania and highlight dominant bacterial taxa that may contribute to tick biology and pathogen
transmission. Further studies with expanded sampling will allow a more detailed characterization of tick-
associated microbial communities.
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3. APPLICATION OF MONOCLONAL ANTIBODIES FOR THE
DETECTION OF AmpC B-LACTAMASES IN BACTERIAL
ISOLATES

Karolina Bielské', Indré Kuginskaité-Kodze', Martynas Simanavicius', Julie Nuttens?,
Rasa Petraityté-Burneikiené', Justas Dapkinas', Aurelija Zvirbliené'

TInstitute of Biotechnology, Life Sciences Center, Vilnius University, Lithuania
2ArcDia International Ltd, Turku, Finland
karolina.bielske@gmc.vu.lt

The increasing prevalence of antibiotic resistant bacteria poses a critical risk to human health
globally. The emergence of class C 3-lactamases (AmpCs) in Gram-negative bacteria is widely identified
in healthcare settings, and these [(-lactamases are increasingly being detected in livestock, wild and
companion animals. The production of these enzymes confers high-level resistance to cephalosporins and
B-lactam/B-lactamase inhibitor combinations. Therefore, accurate and easy-to-perform assays for the
detection of AmpC-producing bacterial isolates are epidemiologically relevant, leading to more effective
use of antibiotics and a comprehensive understanding of B-lactamase prevalence.

This study aimed to apply previously generated and characterized monoclonal antibodies (MAbs)
raised against AmpCs for the detection of B-lactamases in bacterial isolates. For this purpose, one MAb
panel raised against the CMY family of B-lactamases belonging to the AmpC was selected and applied in
a lateral flow immunoassay (LFIA) and two-photon excitation (TPX) assay. Another large collection of
broadly reactive MAbs raised against a highly conserved 17-amino acid peptide of AmpC -lactamases
was employed for the detection of AmpCs using the Western blot analysis. Both LFIA and TPX assays were
able to detect all analyzed CMY-positive isolates producing CMY-2, CMY-4, CMY-6, CMY-16 and CMY-34
allelic variants. A panel of broadly reactive MAbs against AmpCs demonstrated cross-reactivity with all
tested recombinant AmpC B-lactamases and B-lactamase-producing bacterial isolates in Western blot
analysis. In this study described novel MAbs, which recognize a wide range of AmpC enzymes, represent
a promising tool for the immunodetection of antibiotic resistance determinants in bacterial isolates and are
highly promising for rapid diagnostics.

Capture Detection

MAb MAb
NN 3
Vel
r/
\
CMY-type
B-lactamase

Figure 1. Schematic representation of CMY B-lactamase detection using two-photon excitation assay. B-
lactamase is captured by MAb coated microparticles and detected by fluorescently labelled MAb
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4. PNEUMOCOCCAL SEROTYPES IN THE CHANGING
VACCINATION LANDSCAPE OF LITHUANIA

Aisté Bulavaité', Aurelija Petrutiené?, Jekaterina Sinotova?, Nijolé Pupieniené?, Raminta
Marcinonyté3, Indré Padvilikyté?, Jelena Razmuk?, Svajané Muralyté?3, Milda
Pleckaityté'

TInstitute of Biotechnology, Life Sciences Center, Vilnius University, Lithuania
2Department of Bacteriology, National Public Health Surveillance Laboratory, Vilnius, Lithuania
3Department of Molecular Biology, National Public Health Surveillance Laboratory, Vilnius, Lithuania
aiste.bulavaite@bti.vu.lt

Streptococcus pneumoniae causes bacteremic pneumonia, meningitis, and sepsis, collectively
termed invasive pneumococcal disease (IPD). Pneumococcal conjugate vaccines (PCVs) are based on the
bacterial capsular polysaccharides. Lithuania introduced the 10-valent PCV10 in the National Immunization
Program in 2014, switching to PCV15 in 2024. This study aimed to assess the impact of PCV10 on the
distribution of invasive serotypes.

Invasive pneumococcal isolates (n=1190) collected during the pre-PCV10 (2010-2014) and post-
PCV10 (2015-2024) periods were stored at the National Public Health Surveillance Laboratory and
serotyped using the Quellung reaction and multiplex PCR. We analyzed serotype distribution in the overall
population, in children and adults, and in the adults aged 18—64 years and 265 years. The number of
invasive pneumococcal isolates significantly exceeded the annually reported IPD cases (1027 vs. 525 in
2010-2023), indicating substantial underreporting. The proportion of PCV10 serotypes declined
significantly in the overall population, decreasing from 50% in 2010-2014 to 20% in 2024 (p=0.00002), and
within age-specific groups. Non-PCV10 serotypes, primarily 19A (p=0.0015), 3 (p=0.004), and 6C
(p=0.0061), and serotypes 8 and 22F, showed increasing trends. Serotype 3 has remained the most
prevalent IPD serotype since 2015. From 2018, 19A became the second most common serotype among
adults of 18-64 years, while its increase among children was less apparent. Serotypes 3 and 19A are
included in PCV13, that was used as an accessory and never as the principal vaccine in Lithuania.

This is the first study in Lithuania to demonstrate that the childhood vaccination program reduced
IPD caused by vaccine serotypes. Serotype replacement likely contributed to the increase in non-PCV10
serotype cases among adults. Limitations in current IPD surveillance hinder the ability of health authorities
to make timely, evidence-based decisions regarding the choice and use of PCVs.
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5. ZIEDINES_ EKONOMIKOS PERSPEKTYVA: MICROCYSTIS
BIOMASES PANAUDOJIMAS BIOPESTICIDAMS KURTI

Daiva Burokiené!, Dovilé Cepukoit’, Judita Koreiviené?

'Augaly patologijos laboratorija, Valstybinis moksliniy tyrimy institutas Gamtos tyrimy centras, Lietuva
2Algologijos ir mikroorganizmy ekologijos laboratorija, Valstybinis moksliniy tyrimy institutas Gamtos
tyrimy centras, Lietuva
daiva.buriokiene@gamtc.lt

Klimato kaita ir eutrofikacija vis dazniau lemia toksinus produkuojanciy Microcystis genties dumbliy
zydéjimus, kurie kelia grésme gélo vandens ekosistemoms ir visuomenés sveikatai. Siekiant ne tik mazinti
neigiama Siy reiskiniy poveikj, bet ir tvariai panaudoti susikaupusig biomase, aktualu jvertinti jos potencialg
Ziedinés ekonomikos kontekste. Sio tyrimo tikslas — nustatyti Microcystis dominuojandios biomasés
chemine sudétj ir jvertinti jos ekstrakty biopesticidinj aktyvumag prie§ augaly patogenus.

Cianobakterijy biomasé 2020-2024 m. buvo renkama i§ Kauno tvenkinio, naudojant AS-L/AS-LAND
prototipus. Liofilizuota biomasé analizuota nustatant makromolekuline sudétj — baltymy, pigmenty,
angliavandeniy, lipidy kiekius. Atskiry junginiy sudétis buvo nustatyta LC-qTOF metodu, tiriant 70 %
metanolio ekstraktus. Biologiniam aktyvumui jvertinti paruosti keturiy tipy ekstraktai: vandeninis,
metanolinis, aceton-etanolinis, fikocianino. Jy antagonistinis poveikis tirtas prie§ Alternaria, Botrytis,
Diaporthe, Fusarium, Phytophthora, Pythium genciy patogenus. Patogeny augimas ekstraktais papildytose
terpése vertintas po 7 ir 14 dieny.

Tyrimo rezultatai parodé, kad vandeniniai ekstraktai neturéjo reikSmingo slopinancio poveikio, o kai
kuriais atvejais net skatino patogeny augimg. Tuo tarpu metanolinis ekstraktas pasizyméjo stipriu
fungicidiniu aktyvumu: po 7 pary Fusarium culmorum augimas sumazeéjo iki 22,5 %, Phytophthora cactorum
— iki 44,6 %, Phytophthora cryptogea — 42 %, Pythium oopapillum — 23,9 %, palyginti su kontrole.

Apibendrinant galima teigti, kad metanolinis Microcystis biomasés ekstraktas veiksmingai slopina
tam tikry augaly patogeny augimg. Gauti rezultatai atskleidzia galimybe pavojingus cianobakterijy
zydéjimus transformuoti j vertingg Zaliavy $altinj biologiniy pesticidy kdrimui ir taip prisidéti prie tvaresnio
iStekliy valdymo.

Tyrimai atlikti vykdant Lietuvos mokslo tarybos finansuojamg Mokslininky grupiy projektg ,HABpest*
(sut. Nr. S-MIP-24-107).
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6. MENO KURINIUS KOLONIZUOJANCIY MIKROSKOPINIY
GRYBUY AUGIMO SKIRTINGOMIS TEMPERATUROS IR
VANDENS AKTYVUMO SALYGOMIS JVERTINIMAS

Gabrielé Buténaité'-23, Eglé Malachovskiené?, Olga Sgit?

'Mikrobiologijos ir biotechnologijos katedra, Gyvybés moksly centras, Vilniaus universitetas, Lietuva
2Biodestruktoriy tyrimo laboratorija, Gamtos tyrimy centras, Valstybinis moksliniy tyrimy institutas, Lietuva
3Prano Gudyno restauravimo centras, Lietuvos nacionalinis dailés muziejus, Lietuva
gabriele.butenaite@gmc.stud.vu.lt

Netinkamas meno kiriniy sandéliavimas, eksponavimas ir transportavimas padidina mikroskopiniy
gryby spory sudygimo rizikg. Sie mikroorganizmai paZeidzia meno kdrinius, dél to jie netenka savo
estetinés iSvaizdos, vertés ir gali bati visam laikui prarandami. Siekiant iSsaugoti kultlrinj pavelda,
patalpose svarbu palaikyti tinkamg mikroklimata. Sio tyrimo tikslas — jvertinti meno karinius kolonizuojangiy
mikroskopiniy gryby halofiliSkuma/kserofiliSkumg ir jy gebéjimg augti esant skirtingoms temperattros
sglygoms.

Tyrimai buvo atlikti su Penicillium sp. E3, Aspergillus sp. C3 ir Chaetomium sp. K2 izoliatais, iSskirtais
nuo meno kdriniy, ant kuriy buvo aptikta mikroskopiniy gryby kolonijy. Grybai buvo auginami ant
agarizuotos dichlorano glicerolio terpés su skirtingomis glicerolio koncentracijomis: 0% (DGO0), 18%
(DG18), 30% (DG30), 40% (DG40) ir ant agarizuotos salyklo ekstrakto (MEA) terpés su skirtingomis NaCl
koncentracijomis: 10% (MEA10), 20% (MEA20), 25% (MEA25). Po 28 pary inkubacijos 24°C temperatiroje
buvo matuojamas kolonijy skersmuo (mm). Temperatiros jtakos mikroskopiniy gryby augimui vertinimas
atliktas auginant izoliatus ant MEA terpés 15, 24 ir 35°C temperatiroje. Po 14 pary pamatuotas kolonijy
skersmuo (mm).

Gauti rezultatai parodé, kad Aspergillus sp. C3 ir Penicillium sp. E3 izoliatai priklauso vidutiniy
kserofily (1 pav.) ir vidutiniy halofily, o Chaetomium sp. K2 — silpny kserotoleranty ir nehalotoleranty
grupéms. Pagal gebéjimg augti esant skirtingoms temperatiros sglygomis, Aspergillus sp. C3 ir Penicillium
sp. E3 izoliatai buvo priskirti psichrotoleranty, o Chaetomium sp. K2 — psichrotolerantiniy mezofily grupei.

1 pav. Aspergillus sp. C3 (a—d) ir Penicillium sp. E3 (e—h) izoliaty kolonijos ant a, e — DGO; b, f — DG18; ¢, g — DG30;
d, h — DG40 terpés po 28 pary inkubavimo 24°C temperatiroje

Siekiant efektyviai kontroliuoti mikroskopiniy gryby plitima, muziejines vertybes saugancios jstaigos
turéty atsizvelgti | meno karinius kolonizuojan€iy gryby gebéjimg prisitaikyti prie jvairiy aplinkos salygy ir
sugrieztinti patalpy mikroklimato gaires, taip maksimaliai sumazinant uzkrato rizikg.
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7. HIDROPONIKA IR JOJE SLYPINTYS PATOGENAI

Dovilé Cepukoit!, Daiva Burokiené’

TAugaly patologijos laboratorija, Valstybinis moksliniy tyrimy institutas Gamtos tyrimy centras, Vilnius,
Lietuva
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Hidroponinése sistemose augalai auginami mineraliniy medziagy prisotintame tirpale, kuris nuolat
cirkuliuoja aplink Saknis. Tokia aplinka uztikrina efektyvy maistiniy medziagy pasisavinima, taiau drégme
ir Siluma sudaro palankias sglygas mikroorganizmams daugintis ir plisti. Pagrindinés hidroponikoje
aptinkamos patogeny grupés yra bakterijos, grybai, oomicetai, virusai ir dumbliai. Tokie patogenai kaip
Pythium, Fusarium, Rhizoctonia, Phytophthora sukelia Sakny ir stieby puvinius, o bakterijos, pvz., Erwinia
ar Xanthomonas, sukelia augalo audiniy irimg. Patogeny sukelty pazaidy pasékoje augalai zdsta, o tai
tiesiogiai mazina derliy ir gamybos sistemy stabilumg. Sistemy uzterSimas dumbliais papildo rizika,
sumazina deguonies kiekj vandenyije ir sudaro palankig terpe patogenams.

Tirti hidroponiniy sistemy mikrobiologine bukle yra svarbu dél augaly sveikatos uZztikrinimo, maisto

saugos, derliaus produktyvumo bei siekio kurti tvarius auginimo sprendimus. Todél Sio tyrimo tikslas yra
nustatyti dazniausiai hidroponikoje aptinkamus patogeninius mikroorganizmus.
Siekiant nustatyti patogenus hidroponikoje buvo tiriami jvairls sistemos komponentai ir augaliné medziaga:
cirkuliuojantis vanduo, vamzdziuose susidares apnasas, nuograndos nuo putplas€iy ir mineraliné vata,
kuriuose auginami augalai, augaly dalys: Saknys, stiebai, lapai. Buvo tirtos tokios saloty veislés kaip
,Chrunchita‘, ,Green Tango’, ,Red Tango’, romaniné salota, taip pat Salavijas ir rozmarinas. Tyrimo metu
buvo iSskirti grybai, oomicetai ir bakterijos. Pagrindiniai nustatyti mikroorganizmai: Alternaria alternata,
Alternaria consortialis, Fusarium oxysporum, Phytophthora cryptogea, Pythium oopapillum, Rhyzopus,
Plectosphaerella, Acremonium, Trichoderma. Tai rodo Sakny ir stieby puvinius sukelian€iy organizmy
dominavimg ir infekcijos plitimg po visg sistema. Siuo metu yra tiriamos bakterijos ir auginami augalai
patogeniSkumo tyrimams atlikti, todél tyrimo duomenys bus papildyti.
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8. IS RIZOSFEROS IéSKIRTU BAKTERIJY POVEIKIO
SKIRTINGY AUGALU SEKLUY DYGIMUI IR DAIGY
MORFOLOGINIAMS RODIKLIAMS VERTINIMAS

Emilija Eklevaité'2, Yuliia Lysak!, Dovilé Cepukoit’, leva Soké', Simona Jaselidnaiteé’,
Daiva Burokieng'

T Augaly patologijos laboratorija, Valstybinis moksliniy tyrimy institutas Gamtos tyrimy centras, Lietuva
2 Gyvybés moksly centras, Vilniaus universitetas, Lietuva
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Rizosferoje esantys mikroorganizmai sudaro svarbig augaly mikrobiotos dalj ir gali reikdmingai veikti
augaly augima, vystymagsi bei sékly dygimg. Pastaraisiais metais didéja susidoméjimas rizosferos
bakterijomis, galinCiomis skatinti augaly augimg ir bGti panaudotomis tvariose zemés ikio technologijose
kaip biologiniai augimo stimuliatoriai ar alternatyva cheminéms priemonéms. Rizosferos bakterijy poveikio
augaly sékly dygimui ir ankstyvajam daigy vystymuisi tyrimai yra svarbis vertinant jy praktinj pritaikyma.

Sio tyrimo tikslas yra nustatyti i$ rizosferos i$skirty bakterijy poveikj skirtingy augaly sékly dygimui ir
daigy bei Sakny augimui.

Tyrimo metu i$ rizosferos iSskirtos ir iSgrynintos bakterijy kultlros (n=144), i$ kuriy eksperimentui
atrinkta deSimt morfologiskai skirtingy izoliaty. Jy poveikis buvo vertinamas naudojant keturiy augaly rasiy
seéklas: zirniy (Pisum sativum L.), pupeliy (Phaseolus vulgaris L.), rapsy (Brassica napus L.) ir kvie€iy
(Triticum aestivum L.). Paruo$tos bakterijy suspensijos (10:—10¢ Igst./ml) buvo naudotos sékloms apdoroti.
Séklos dezinfekuotos 3 % natrio hipochlorito tirpalu ir du kartus nuplautos steriliu vandeniu. NudziGvusios
séklos inokuliuotos bakterijy suspensijomis ir patalpintos j vandens agaro terpe. Eksperimento metu
vertintas sékly dygimas ir daigy bei Sakny augimas.

Tyrimo rezultatai parodé, kad skirtingi morfologiskai iSsiskiriantys bakterijy izoliatai nevienodai veikia
tirty augaly sékly dygimg ir struktiry augima. Po septyniy pary jvertinti i$ sékly iSauge daigy ir Sakny ilgiai.
Remiantis gautomis vidutinémis daigy ir $akny ilgio reikSmémis bus atliekama statistiné analizé, siekiant
jvertinti bakterijy poveikio reikSmingumag. StatistiSkai reik§mingg poveikj parode izoliatai bus toliau tiriami,
nustatant jy molekulines, chemines ir biochemines savybes.
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9. AUGALINIAI EKSTRAKTAI KOVOJE SU ATSPARUMU
ANTIBIOTIKAMS: PAPRASTOSIOS GARSVOS (AEGOPODIUM

PODAGRARIA L.) ITAKA ANTIBIOTIKUY VEIKSMINGUMUI
Ugné Gabryté', Rata Mickiené', Audrius Sigitas Maruska'

'Instrumentinés analizés atviros prieigos centras, Vytauto Didziojo Universitetas, Lietuva
ugne.gabryte@vdu.lt

Didéjantis patogeniniy bakterijy atsparumas antimikrobinéms medzZiagoms yra viena didzZiausiy
visuomenés sveikatos problemy, jtraukta j Pasaulio Sveikatos Organizacijos (PSO) prioritetiniy grésmiy
sgrasg. Dél neatsakingo antibiotiky vartojimo patogenai jiems praranda jautrumg, dél to tampa sudétinga
gydyti infekcines ligas. Todél ieSkoma bidy, kaip sustiprinti antibiotiky poveikj. Vis didesnis démesys
skiriamas etnofarmakologijai — tyrimai rodo, kad augaliniai ekstraktai, vartojami kartu su antibiotikais, gali
padidinti jy veiksminguma.

Tyrimo tikslas — jvertinti paprastosios garSvos (Aegopodium podagraria L.) jtakg antibiotiky
oksitetraciklino, ceftazidino ir penicilino veiksmingumui. Antimikrobinis poveikis tiriamas keturioms bakterijy
paderméms, kurios yra jtrauktos j PSO 2024 m. prioritetiniy patogeny sarasa — E. coli, P. aeruginosa, S.
aureus, E. faecalis. Tyrime naudojami augalo lapy, stieby, ziedy ir Sakny ekstraktai. Antimikrobinio poveikio
tyrimas atliktas Sulinéliy difuzijos j agarg metodu (remiantis Europos Farmakopéjos standartu Nr. 20702).
Kokybinis antibiotiky ir ekstrakty poveikis jvertintas matuojant slopinimo zony skersmenis (mm).

Gauti duomenys parodé, jog paprastosios garSvos ekstraktai reikSmingai modifikuoja antibiotiky
poveikj, o rezultatai priklauso nuo augalo dalies ir bakterijy rdsies. RySkiausias veiksmingumo padidéjimas
nustatytas P. aeruginosa atveju — Ziedy ekstraktas padidino oksitetraciklino slopinimo zong net 60 %.
Sinergija pastebéta ir tiriant E. faecalis jautrumg oksitetraciklinui — derinant jj su ekstraktais, antibiotiko
veiksmingumas padidéjo dvigubai (zr. pvz. 1 pav.). Apie 30 % tirty atvejy nustatytas adityvus poveikis, kai
ekstrakto ir antibiotiko miSinio poveikis yra lygus abiejy komponenty veikimo sumai.
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1 pav. Paprastosios gar$vos (Aegopodium podagraria L.) skirtingy daliy (S — stieby, Z — Ziedy) ekstrakty
jtakos antibiotiky (OXI — oksitetraciklinas, CEF — ceftazidinas) veiksmingumui nustatymo rezultatai,
iSreiksti slopinimo zonos skersmeniu (mm) (jskaitant 8 mm skersmens $ulinélj) (n = 3, SSN < 14,17%)

Tyrimas atskleidé, kad natlralis augaliniai ekstraktai gali reikSmingai padidinti antibiotiky
veiksmingumg net prie§ atsparias bakterijy padermes, o tai pagrindzia jy potencialg kombinuotai terapijai
kovoje su antimikrobiniu atsparumu.
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10. LIETUVOS RINKOJE PARDUODAMY FERMENTUOTUY
PROBIOTINIY PRODUKTUY MIKROORGANIZMU RUSINES

SUDETIES IVERTINIMAS IR PALYGINIMAS
Eglé Gadeikyté', Vika Gabeé'

'Fiziologijos, biochemijos, mikrobiologijos ir laboratorinés medicinos katedra, Biomedicinos institutas,
Medicinos fakultetas, Vilniaus universitetas, Lietuva
egle.gadeikyte@mf.stud.vu.lt

Pastaruoju metu vis daugiau vartotojy démesio sulaukia prekyboje atsirandantys fermentuoti
augalinés kilmés produktai, kurie yra apibldinami kaip puiki alternatyva tradiciniams vaistinése
parduodamiems probiotiniams preparatams. Vis délto Siuose produktuose mikroorganizmy sudeétis gali kisti
dél jvairiy veiksniy, tokiy kaip gamybos procesas, laikymo sglygos ar aplinkos veiksniai, todél gali keistis jy
rasiné jvairové bei probiotinés savybés. Todél gali bati nesulaukiamas naudingas poveikis sveikatai, kurio
yra tikimasi.

Pagrindinis Sio darbo tikslas — nustatyti ir palyginti Lietuvos rinkoje parduodamuose fermentuotuose
probiotiniuose produktuose esanciy mikroorganizmy rdsine sudét;.

Tyrimui pasirinkti skirtingy gamintojy penki fermentuoty avizy produktai — A, B, C, D ir E. Probiotiniai

fermentuoti produktai istirti atliekant serijinius skiedimus (10, 100 ir 1000 karty), po to i$ kiekvieno skiedimo
100 pL buvo iSséta ant jvairiy mitybiniy terpiy — Mitybinio (Oxoid, Anglija), De Man—Rogosa—Sharpe su
Tween 80 (Biolife, Italija), Manitolio druskos (Liofilchem, ltalija), Triptono tulzies X-gliukuronido (Biolife,
Italija) ir Saburo gliukozés (Liofilchem, lItalija) agary pavirSiaus. Paséliai kultivuoti 24—-48 val. 35-37 °C
temperatiroje, aerobinémis ir mikroaerofilinémis saglygomis. lIzoliatai atrinkti pagal kultdrines savybes.
Nustatytas mikroorganizmy skai€ius (BMS), kuris iSreikStas kolonijas formuojanciy vienety skaicius
viename mililitre (KFV/ml). ISskirti mikroorganizmy izoliatai identifikuoti MALDI-TOF MS metodu.
IS penkiy tirty fermentuoty avizy produkty, i$ viso buvo iSskirtas 91 mikroorganizmy izoliatas, i$ kuriy 60
buvo identifikuoti iki rdSies. Nustatyta, kad 17,9 proc. (n=7) izoliaty priklausé Lactobacillus genciai.
Didziausiu mikroorganizmy skaiciumi pasizyméjo produktas E, o maziausiu — A. I$ kultdry, kurias pavyko
identifikuoti, A produkte nustatytos 6 skirtingos mikroorganizmy rasys, B ir C produktuose — 10 skirtingy
rasiy, D produkte — 6, o E produkte — 7. Fermentuotose produktuose nustatytas BMS svyravo nuo 5 x 10s
iki 1,2 x 10:KFV/ml.
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11. PRAKAITA SKAIDA_NéIU BAKTERIJY JAUTRUMAS
METALO NANODALELEMIS PADENGTAI MEDVILNINEI
MEDZIAGAI

Agné Giedraitiené', Rita Siugzdiniené’, Modestas Ruzauskas', Raminta Rodaité?,
Darius Mil¢ius?

"Mikrobiologijos ir virusologijos institutas, Lietuvos sveikatos moksly universitetas, Kaunas, Lietuva;
2Vandenilio energetikos technologijy centras, Lietuvos energetikos institutas, Kaunas, Lietuva.
agne.giedraitiene@Ismu.lt

Prakaito kvapas yra reikSminga higienos ir socialiné problema, susijusi su odos mikrobiotos
metaboline veikla. Bakterijos Corynebacterium spp., Staphylococcus hominis ir Staphylococcus
epidermidis, bei Cutibacterium (anksciau Propionibacterium) acnes skaido prakaitg, iSskirdamos lakiuosius
junginius, atsakingus uz nemalony kvapa. Tai lemia poreikj kurti iSmanigjg tekstile, skirta mikroorganizmy
augimui ir aktyvumui slopinti. Metaly oksidy nanodalelés pasizymi antimikrobinémis savybémis, jos gali
pazeisti bakterijy Igsteliy membranas, sukelti oksidacinj stresg ir sutrikdyti metabolinius procesus. Vienas
i$ inovatyviausiy antimikrobiniy dangy formavimo bady yra Zemos temperatiros plazminis garinimas —
fizinio gary nusodinimo technologija, leidzianti iSgauti tolygias ir patvarias nanodangas be tirpikliy
naudojimo. Zemos temperatiiros plazmos technologijos taikymas vienu metu uztikrina tekstilés pavirsiaus
valyma ir funkcionalizavimg, padidina pluosto pavirSiaus energijg, pagerina nanoklasteriy adhezijg ir leidzia
suformuoti patvarias, tolygiai pasiskirsCiusias nanodangas, iSsaugant tekstiles lankstumg ir sumazinant
galimg nanodaleliy i8siskyrima j aplinka.

Sio tyrimo tikslas buvo jvertinti cinko oksido (ZnO), volframo oksido (WO3) ir gelezies (Ill) oksido
(Fe»O3) nanodaleliy, nusodinty ant abiejy medvilninio audinio pavirSiaus pusiy naudojant plazminj
garinimg, antimikrobinj aktyvumag prie$ su prakaito kvapu susijusias gramteigiamas bakterijas.

Naudojant terpés praskiedimo metodg, atlikti mikrobiologiniai tyrimai jvertinti Corynebacterium
auriscanis, Staphylococcus hominis ir meticilinui atspariam S. epidermidis, bei Cutibacterium acnes
jautrumg nanodalelémis padengtam medvilniniam audiniui. Lyginant su kontrole, nustatyta, kad metaly
oksidais padengtos nanodangos reik8mingai sumazino tirty bakterijy augima, taiau jy efektyvumas
priklausé nuo bakterijy rasies ir dangos tipo. ZnO 150W danga sumazino C. auriscanis ir S. hominis augimg
apie 60 proc., C. acnes — beveik 70 proc., o S. epidermidis net 99 proc. Fe,03; 200W nanodalelémis dengta
danga pasizyméjo stipriu antibakteriniu poveikiu prie§ C. acnes ir S. hominis, taip pat S. epidermidis
(daugiau nei 90 proc.), o C. auriscanis augimg sumazino tik per puse (57 proc.). Tuo tarpu, WOz 200W,
daznai naudojamas pramonéje, slopino gramteigiamy lazdeliy C. auriscanis ir C. acnes, gramteigiamy koky
S. hominis augimg nuo 37 iki 61 proc., kai S. epidermidis (97 proc.) augima.

Tyrimo rezultatai rodo, kad metalo oksidy nanodalelémis, ypa¢ Fe,O; 200W, dengta medvilnés
medZiaga artimiausioje ateityje gali tapti perspektyvia alternatyva prieS prakaitg metabolizuojancias
bakterijas.

Raktiniai zodziai: metalo nanodalelés, antimikrobiné danga, Corynebacterium auriscanis, Staphylococcus
hominis, Staphylococcus epidermidis, Cutibacterium acnes, medvilniné medziaga, Zemos temperattros
plazmos technologija.
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12. MIKROBIOTOS JVAIROVE PAGAL IDENTIFIKUOTY GENU
GAUSA FERMENTUOTOSE AVIZY GERIMY)
KONCENTRATUOSE

Ingrida MaZeikiené', Lina Vaigiulyté', Lina Trakselé?, Antanas Sarkinas'

"Mikrobiologijos mokslo laboratorija, Maisto institutas, Kauno technologijos universitetas, Lietuva
2Chemijos mokslo laboratorija, Maisto institutas, Kauno technologijos universitetas, Lietuva
ingrida.mazeikiene@ktu.lt

Fermentuoti grady produktai apra8yti daugiau nei prie$ 4 tukst. ir vis dabar aktualGs daugelyje tauty
kaip maistas, vaistas ar ritualas. Siuolaikiné bespiegianti fermentuoty produkty rinka yra skatinama
susidoméjimo natdraliais, funkcionaliais, Zarnynui draugiskais produktais. Su produkty kdrimo entuziazmu,
kyla iSSUkiai - augaliniy priedy jneSama natarali tarSa ir kintanti pamatiniy kultdry veikla koncentratuose.

Shotgun metagenominé analizé leido jvertinti mikrobiologinius procesus pagal identifikuoty geny
gausg fermentuotose avizy gérimy koncentratuose (FAGK). Metagenomy dydis svyravo nuo 6,4 iki17,9
Gb, o vaisiy priedas didino ir genetiniy duomeny rinkinius. Bioinformaciné analizé parodé, kad bendrijy
jvairoveé ir heterogeniSkumas yra nuo vidutinés iki labai aukstos (Shannon 1,6 - 4,0 ir Simpson 0,5 — 0,9
indeksai). Alfa jvairové rasiai bidingy geny lygmenyje pagal Micro_NR duomeny baze svyravo nuo 820 iki
1908. Visuose FAGK nustatytos jvairiy grupiy ,top 10“ riSys parodytos Sankey diagramoje (1 pav.).
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1 pav. 10 dazniausiy rasiy FAGK metagenomuose pagal Micro_NR santykinius geny gausos duomenis
Sankey diagramoje (trumpiniai produkto pavadinime: FP - fermentuotas produktas, O - aviZos, SB -
Saltalankio vaisiai, BC - juodojo serbento vaisiai; Bac — pamatinés kulttros).

Geny apras$as atliktas pagal KEEG, eggNOG, CAZy, PHI ir VFBD duomeny bazes, parodé FAGK
funkcinio potencialo skirtumus, bet panasias tendencijas - angliavandeniy ir amino rigs¢iy metabolizmas,
aplinkos informacijos apdorojimas ir transportas per membrang, genetinés informacijos palaikymas,
perdavimas ir apsauga. Gausiausios fermenty klasés rodancios aktyvig angliavandeniy jungCiy kaitg buvo
glikozilo transferazés ir glikozido hidrolazés. 1-5 % geny buvo susieti su virulenti8kumu ir patogeniSkumu.

Teigiame, kad fermentuoty avizy koncentratuose susiformuoja heterogeniSkos ir dinamisSkos
ekosistemos, turinios daugiapakopius metabolity sintezés kelius, o augaliniai priedai natdraliai jneSa
polisacharidy skaidytojus, fenoliniy junginiy modifikuotojus, augaly endofitus ir kitus mikroorganizmus
toleruojandius skirtingg pH, kas jrodo nesterilig augaline matricg ir dinamiSkg fermentacijos ekosistema.
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13. MOLECULAR DETECTION AND CHARACTERIZATION OF
BABESIA CANIS IN LITHUANIAN SHELTER DOGS USING
BC28.1 GENE SEQUENCE ANALYSIS

lllia Hol', Miglé Razginaité', Justina Snegiriovaité', Indré Lipatova', Karolina
Jankauskaité'?, Biruté Karveliené?, Algimantas Paulauskas’, Jana Radzijevskaja’

"Vytautas Magnus University, Faculty of Natural Sciences, Donelaicio str. 52, LT-44243 Kaunas,
Lithuania
2Lithuanian University of Health Sciences, Tilzés str. 18, LT-47181 Kaunas, Lithuania
migle.razgunaite@vdu.lt

Babesia canis is an intraerythrocytic protozoan and the causative agent of canine babesiosis, a tick-
borne disease of increasing clinical and epidemiological relevance across Europe, including Lithuania.
Routine diagnostic methods used in veterinary practice - peripheral blood smear microscopy and clinical
assessment - have well-documented limitations in sensitivity, particularly in cases of low parasitemia or
subclinical infection, and do not reliably allow species-level identification.

This study investigated the prevalence of B. canis in shelter dogs in Lithuania using PCR
amplification and sequence analysis of the Bc28.7 gene fragment, which encodes a piroplasm surface
protein involved in erythrocyte invasion. Blood samples were collected from 50 dogs, both clinically
symptomatic and asymptomatic, during the active transmission season between spring and autumn 2024.
B. canis DNA was detected in 2 of 50 samples (4%). Sequencing of the Bc28. 1 fragment revealed identical
sequences in both positive samples, regardless of clinical status, indicating the presence of a single
circulating genotype within the sampled population.

These results demonstrate the utility of molecular methods for sensitive and specific detection of B.
canis and provide preliminary genotypic data that may contribute to broader epidemiological surveillance
efforts in the Baltic region.

Acknowledgments: This study was supported by the Research Council of Lithuania (Grant No. S-MIP-
23/19).

Keywords: Babesia canis, canine babesiosis, shelter animals, Bc28.1 gene.

36


mailto:migle.razgunaite@vdu.lt

14. SPATIAL AND RISK FACTOR ANALYSES OF VECTOR-
BORNE PATHOGEN, ANAPLASMA PHAGOCYTOPHILUM,
AMONG SHELTER DOGS IN LITHUANIA

Karolina Jankauskaité'-?, Miglé Razganaité', Biruté Karveliené?, Monika Laukuté'?,
Viktorija Petrauskaité’?, Zamokas Gintaras?, Algimantas Paulauskas’, Jana
Radzijevskaja’

"Wytautas Magnus University, Research Institute of Natural and Technological Sciences, Kaunas,
Lithuania
2Lithuanian University of Health Sciences, Faculty of Veterinary Medicine, Kaunas, Lithuania
karolina.jankauskaite@Ismu.lt

Background: Anaplasma phagocytophilum is an emerging tick-borne zoonotic pathogen infecting
both humans and dogs across Europe. Its distribution is expanding due to climate change and the
increasing range of tick vectors such as Ixodes ricinus. Canine granulocytic anaplasmosis often presents
with nonspecific clinical signs or may remain subclinical, making diagnosis challenging. Serological tests
may fail to detect early infection, highlighting the importance of molecular methods.

Aim: This study aimed to evaluate the seroprevalence and PCR positivity of Anaplasma
phagocytophilum in asymptomatic shelter dogs in Lithuania and to identify potential epidemiological,
clinical, and hematological risk factors associated with infection.

Methods: Blood samples from 91 shelter dogs across Lithuania were analyzed using serological
testing and real-time PCR for the detection of A. phagocytophilum. Epidemiological variables, including
age, sex, breed, coat characteristics, geographical location, and housing conditions, were evaluated.
Additionally, 24 hematological parameters and clinical examination findings were compared between
seropositive and seronegative animals. Phylogenetic analysis was conducted to determine the genetic
relationships among detected strains.

Results: Serological analysis revealed exposure to A. phagocytophilum in 31.9% of dogs, while
8.89% were positive by real-time PCR. Only 3.3% of dogs were positive by both diagnostic methods. No
statistically significant associations were found between infection status and evaluated risk factors,
including age, sex, breed, coat type, housing conditions, or geographical location. Hematological
parameters did not differ significantly between groups, although a slight trend toward lower mean
corpuscular volume (MCV) was observed in seropositive dogs. Clinical examination findings showed only
weak correlations with infection status. Phylogenetic analysis of A. phagocytophilum strains indicated that
Lithuanian isolates clustered with other European strains derived from humans, dogs and Ixodes ricinus
ticks.

Conclusions: The findings indicate that A. phagocytophilum infection in shelter dogs in Lithuania is
relatively common but largely subclinical. The lack of clear clinical or hematological indicators highlights the
importance of molecular diagnostics. PCR remains the most reliable method for detecting active infection,
while serology mainly reflects past exposure.

Keywords: Vector-borne diseases, Anaplasma spp., shelter dogs.

References:

1.Beugnet, F., & Marie, J. L. (2009). Emerging arthropod-borne diseases of companion animals in Europe. Veterinary
Parasitology, 163(4), 298—305. https://doi.org/10.1016/j.vetpar.2009.05.026

2.Carrade, D. D., Foley, J. E., Borjesson, D. L., & Sykes, J. E. (2009). Canine granulocytic anaplasmosis: a review.
Journal of Veterinary Internal Medicine, 23(6), 1129-1141. https://doi.org/10.1111/j.1939-1676.2009.0378.x
3.Chomel, B. B. (2011). Tick-borne infections in dogs—an emerging infectious threat. Veterinary Parasitology, 179(4),
294-301. https://doi.org/10.1016/j.vetpar.2011.03.040

4 Harrus, S., & Waner, T. (2011). Diagnosis of canine monocytotropic ehrlichiosis (Ehrlichia canis): an overview. The
Veterinary Journal, 187(3), 292—296. https://doi.org/10.1016/j.tvjl.2010.02.001

5.Kohn, B., Galke, D., & Beelitz, P. (2008). Clinical and laboratory parameters in dogs naturally infected with Anaplasma
phagocytophilum. Veterinary Record, 162(17), 526-531. https://doi.org/10.1136/vr.162.17.526

37


karolina.jankauskaite@lsmu.lt

15. ENTOMOPATOGENINIY GRYBUY JVAIROVE LIETUVOJE
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Entomopatogeniniai grybai (EPG) daro didele jtakg Zzemés 0kio ir miSky kenkéjy populiacijos
valdyme. Sie organizmai pasizymi dideliu virulentiS8kumu, gebéjimu gaminti jvairius metabolitus, toksinus ir
fermentus, o jy atstovai aptinkami skirtingose buveinése visame pasaulyje. Kai kurioms rGsims badingos ir
augaly augimg skatinancios bei patogenus slopinancios savybés, todél jos aktualios ne tik kenkéjy
populiacijos valdymui, bet ir formuojant tvarios zemdirbystés principus.

Nors entomopatogeniniy gryby potencialas yra pakankamai gerai iStirtas, Lietuvoje jy paplitimas ir
jvairové iki Siol tita menkai. Siame tyrime pirmg kart sistemingai vertinta natiraliuose migky ir pievy
buveinése aptinkamy EPG jvairové, taikant moksle naudojama Galleria mellonella masalo metoda.

IS 157 skirtingy Lietuvos vietoviy (85 misky ir 72 pievy) buvo surinkti skirtingo tipo dirvozemio
méginiai. Tyrimui panaudota daugiau nei 6280 G. mellonella lervy (1 pav.). Siuo metodu i$skirti 584 gryby
izoliatai, kurie pagal morfologinius pozymius suskirstyti j 21 morfologiskai skirtingg grupe. Septynioms i$ jy
atlikta ITS regiono sekoskaita. Tarp identifikuoty izoliaty nustatyti Cordyceps, Metarhizium, Trichoderma,
Clonostachys, Beauveria, Samsoniella, Akanthomyces genciy atstovai. DidZiausias izoliaty grupes sudaré
Cordyceps ir Metarhizium genciy grybai, aptikti tiek miSky, tiek pievy buveinése. Gauti tyrimo rezultatai
rodo, kad Lietuvos teritorijoje aptinkami ekologiSkai svarbis entomopatogeniniai grybai.

1 pav. Tyrime naudotos Galleria mellonella lervos.
A — nepaveiktos grybo lervos, B — paveikta EPG lerva.
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This research investigates the use of a double emulsion gel system for the delivery of the
encapsulated probiotic strain Lactiplantibacillus plantarum DSM 24624 and cannabidiol (CBD). Employing
the dynamic Simulator of the Human Intestinal Microbial Ecosystem (SHIME®) to replicate human
gastrointestinal conditions, this approach facilitates an in-depth analysis of interactions among probiotic
bacteria L. plantarum, CBD, and the complex microbial communities within the gastrointestinal tract. The
analysis examined the delivery efficiency of CBD and probiotics, as well as the impact of this system on
microbial composition, diversity, and metabolic activity throughout the digestive process. This was
accomplished using HPLC, 16S rRNA gene sequencing and digital PCR techniques.

Following SHIME® supplementation with a double emulsion gel containing probiotics and CBD,
quantitative analysis of L. plantarum indicated that probiotic bacteria were effectively released from the
double emulsion gel, as demonstrated by significantly increased counts following treatment. Furthermore,
after HPLC analysis it was evident that CBD was released from the double emulsion gel, with significantly
higher concentrations observed in the proximal colon part. The analysis of microbial communities revealed
distinct changes in both mucosal and luminal microbiota. Diversity metrics showed a transient elevation in
alpha diversity within the mucin layer and a decrease in the lumen, accompanied by substantial alterations
in beta diversity throughout the course of the experiment.

The results suggest that double emulsion gel can function as efficient carrier for administering
probiotics and CBD to the gastrointestinal tract. Additionally, innovative formulation incorporating both CBD
and probiotics may positively modulate gut microbiota composition and metabolic activity.

Keywords: cannabidiol, delivery, double emulsion gel, microbiota, probiotics

Acknowledgments. This project has received funding from the Research Council of Lithuania (LMTLT),
agreement no. S-A-UEI-23-1 (22-12-2023) and from the European Union Funds for the period 2021-2027
under the Measure No. 05-001-01-05-07 (agreement no. 02-020-K-0026).
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17. FLOW CYTOMETRIC ANALYSIS OF HEATSHOCK AND
OXIDATIVE STRESS EFFECTS ON SUP35 AGGREGATION
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Sup35 protein is an essential yeast translation apparatus protein that can also fold into altered,
transmissible conformation, known as [PS/] prion. Appearance of prion is known to alter stress response
and resistance to environmental stressors in yeast. This work tracks aggregation of Sup35 under stress in
yeast cells that display weak or strong [PS/] phenotype using a genetic circuit that is responsive to Sup35
aggregation via flow cytometry.

The genetic circuit, called yTRAP (developed by Gregory Newby at Whitehead institute), fuses prion
domain of Sup35 (that is responsible for aggregation) to a synthetic transcription factor-repressor.
Aggregation of this construct induces expression of a green fluorescent protein (GFP), which can be tracked
via flow cytometry. Yeast strain 74-D694 cells with either weak or strong [PS/] prion where exposed to sub-
lethal heat shock (42 °C 30 min) or oxidative stress (1 mM H.O, for 60 min) in rich growth media, or the
same media supplemented with 5 mM guanidine hydrochloride (GuHCI), a biocontrol agent that cures [PS/]
prion by inhibiting Hsp104 chaperone, an essential factor for prion propagation. After treatment, cells were
recovered in growth media, fixed and measured on BD FACS A1 flow cytometer. Data was normalized to
GFP fluorescence in prion-free [psi-] cells.

In [PS]] strong cells, heat shock by itself had no discernable effect on aggregation, with GFP+
population of heat shocked cells resembling that of cells growing in rich media (0.26% vs.0.15%). GuHCI
treated cells showed a slight increase in aggregation (2.73% of cells were GFP+), however combined heat
shock and GuHCI treatment resulted in 9.62% of cells expressing GFP, showing increased aggregation.
Cells under oxidative stress alone also showed a weak GFP expression (0.72% of cells were GFP+), but a
combined oxidative stress and GuHCI treatment resulted in 11% of sorted population showing GFP
expression, indicating aggregation of Sup35.

In [PS/] weak cells, heat slight effect on aggregation with 3.95% of sorted population showing GFP
expression, the GuHCI treated cells showed stronger aggregation (10.7% GFP+). The combined heat
shock and GuHCI treatment induced severe aggregation with a quarter of cells (25%) being GFP+, which
is in contrast to strong [PS]] cells, where no such severe induction of GFP expression was seen. Oxidative
stress alone weakly induced GFP expression (4.88% GFP+ cells) but combined treatment with GuHCI
resulted in a noticeable increase in GFP expression with a one fifth (19.5%) of sorted cells being GFP+.
These data show, that aggregation is more prominent in weak [PS/] prion caring cells than in cells with
strong prion variant. It could be that bigger prion aggregates in weak [PS/] cells more readily transfer their
altered conformation to aggregating soluble Sup35 and incorporate into the growing amyloid structures.
Heat shock also induces the expression of Hsp104 which prevents aggregate formation and actively
dissolves already present aggregates, which could explain weak GFP induction under heat stress alone
but massive increases when Hsp104 is inhibited by GuHCI present in the media.
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18. QUANTIFICATION BIAS IN STREPTOCOCCUS
THERMOPHILUS: HOW INCONSISTENT CELL
ENUMERATION DISTORTS PHAGE-HOST COEVOLUTION
DYNAMICS

Yana Karnitskaya', Laurynas Vaitkus', Giancarlo Russo'’
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University, Vilnius, Lithuania
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Clustered regularly interspaced short palindromic repeats (CRISPR) and CRISPR-associated protein
(Cas) systems are well-known tools for genome editing. In nature, their primary role is to offer adaptive
immunity to bacteria and archaea. They do this by recognizing and typically cleaving specific DNA or RNA
sequences that correspond to unique spacers located within the CRISPR regions. [1]. Although bacteria
with CRISPR-Cas systems can coevolve with phages naturally over time, laboratory studies are limited by
the narrow range of model systems. Most bacteria do not develop CRISPR-based immunity against phages
or plasmids under lab conditions, or they do so at extremely low rates that require deep sequencing to
detect. So far, only Streptococcus thermophilus and Pseudomonas aeruginosa have been shown to reliably
evolve CRISPR immunity in the lab. [2].

Experimental evolution studies of bacteria-phage systems rely on accurate quantification of host cell
densities to maintain controlled multiplicities of infection and reproducible ecological conditions. In the
S. thermophilus-phage 2972 model system, which has become a key framework for studying CRISPR-
mediated coevolution, host population size directly determines infection dynamics, selection pressure on
resistance mechanisms, and phage replication success [2,3].

This work documents methodological inconsistencies in the enumeration of S. thermophilus
populations within a controlled coevolution framework and evaluates their potential impact on experimental
outcomes. By comparing cell density estimates obtained through different quantification approaches and
reconstructing the resulting infection parameters, we demonstrate how small measurement errors
propagate into biologically meaningful differences in host—phage interaction dynamics. The results
emphasize that methodological standardization of bacterial counting procedures is critical for interpreting
evolutionary signals in microbial coevolution experiments.

These findings highlight measurement bias as an often-overlooked experimental variable that can
influence conclusions about phage adaptation, CRISPR immunity evolution, and long-term host—phage
coexistence.

[1] J. Y. Wang, P. Pausch, and J. A. Doudna, “Structural biology of CRISPR—Cas immunity and
genome editing enzymes,” Nat. Rev. Microbiol., vol. 20, no. 11, pp. 641-656, Nov. 2022, doi:
10.1038/s41579-022-00739-4.

[2] J. Common, D. Morley, E. R. Westra, and S. van Houte, “CRISPR-Cas immunity leads to a
coevolutionary arms race between Streptococcus thermophilus and lytic phage,” Philosophical
Transactions of the Royal Society B: Biological Sciences, vol. 374, no. 1772, p. 20180098, May 2019, doi:
10.1098/rstb.2018.0098.

[3] C.L. Sun, R. Barrangou, B.C. Thomas, P. Horvath, C. Fremaux, J.F. Banfield, Phage mutations in
response to CRISPR diversification in a bacterial population, Environ. Microbiol. 15 (2013) 463—-470.
https://doi.org/10.1111/j.1462-2920.2012.02879.x.
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19. PENICILLIUM LINK, 1809 GENTIES GRYBU PAPLITIMAS
SPYGLIUOCIY MISKY DIRVOZEMYJE

Simas Kasputis?, Jurgita Svediené’
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simas.kasputis@gamtc.It

Misky ekosistemos yra svarbds biologinés jvairovés centrai, o didelé Sios jvairovés dalis slypi miSko
dirvozemyje. Jame gyvenantys mikroorganizmai atlieka svarbias funkcijas, tokias kaip: organiniy medziagy
skaidymas, mineralizacija ir humuso formavimas, todél jie yra labai svarbds dirvoZzemio funkcionavimui.

Viena i§ gausiausiy mikroskopiniy gryby genciy yra Penicillium, kuriy Siuo metu Zzinoma apie 354
rasis. Gamtoje Sie grybai prisideda prie augaly augimo, didina fosforo prieinamumg, skaido organines
medZiagas ir gamina jvairius bioaktyvius junginius. Sio tyrimo metu nustatytas didelis kultivuojamy
(kolonijas sudarangiy vienety (KSV)) gryby kiekis tirto misko (Kulbokiskés kaimo, Svengioniy r.)
dirvozemyje — (3,610,2) x 10+ KSV/g OH horizonte ir (5,310,2) x 10+ KSV/g M horizonte. Toks mikroskopiniy
gryby gausumas rodo aktyvig ir gausig dirvoZzemio mikroorganizmy bendrija, kuri paprastai budinga
biologiSkai aktyviam, geros biklés ir derlingam, besiformuojanciam dirvozemiui. Remiantis morfologiniais
ir molekuliniais metodais, Sio tyrimo metu buvo identifikuoti 6 mikroskopiniy gryby izoliatai, priklausantys
Penicillium genciai: P. montanense; P. flavisclerotiatum; P. subspinulosum; P. chrysogenum; P. daleae bei
P. corylophilum. Siame tyrime pristatomos dvi daZniausiai i$skirtos rasys — P. chrysogenum (1 pav.) ir P.
daleae (2 pav.).

1 pav. Penicillium chrysogenum kolonijy makromorfologiniai pozymiai ant skirtingy agarizuoty
terpiy (A — CREA; B — YES; C — CYA; D — MEA), E — mikroskopinis vaizdas (PDA). Kultdros inkubuotos
7 paras 26 °C temperatiroje.

2 pav. Penicillium daleae kolonijy makromorfologiniai pozymiai ant skirtingy agarizuoty terpiy (A — CREA;
B - YES; C - CYA; D — MEA), E — mikroskopinis vaizdas (PDA). Kulttros inkubuotos 7 paras 26 °C
temperataroje.
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20. PRION-VARIANT-DEPENDENT TRANSCRIPTIONAL
RESPONSES TO GUHCL DURING OSMOTIC AND DTT-
INDUCED ER STRESS IN S. CEREVISIAE

Gvidas Katauskas', Neda Jonutyté-Trembo', Eglé Lastauskiené’, Audrius Gegeckas'

' Department of Microbiology and Biotechnology, Institute of Biosciences, Life Sciences Center, Vilnius
University, Lithuania
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Yeast prion variants can generate stable phenotypic diversity that may influence stress-response
regulation. Here, we assessed how the presence of guanidine hydrochloride (GuHCI) modulates
transcriptional stress outputs across three prion phenotypes: [psi], weak [PS/+], and strong [PS/], focusing
on sorbitol-driven osmotic stress and ER stress induced by DTT exposure.

Cultures were grown as matched pairs with and without GUHCI and then exposed to medium and
extreme osmotic stress using sorbitol at 1.2 M and 2.0 M, or to medium and extreme DTT exposure at 5
mM and 8 mM. Transcripts of the osmotic-response marker GPD1 and the ER-stress marker KAR2 were
quantified by RT-gPCR using MEX67 as a stable reference gene. GuHCI effects were reported as relative
quantification (RQ) compared with the matched —~GuHCI condition for each phenotype and stress intensity,
using two biological replicates with technical duplicates.

During sorbitol-driven osmotic stress, GuHCI increased GPD1 more reproducibly under extreme
stress than under medium stress. Under extreme osmotic stress (2.0 M sorbitol), [psi] and weak [PSI]
showed consistent induction across biological replicates with mean RQ values of 2.36 and 2.53,
respectively. Strong [PS/] showed a smaller mean increase (RQ 1.39) with lower replicate consistency.
Under medium osmotic stress (1.2 M sorbitol), mean RQ values were 1.84 in [psi], 1.79 in weak [PS/I*], and
1.13 in strong [PS/]; however, replicate direction was not consistent for [psi] and weak [PS/], indicating
higher biological variability at the lower osmotic level.

During DTT exposure, GuHCI effects on KAR2 were modest and generally variable across biological
replicates. In the absence of DTT, GuHCI increased KARZ2 across all phenotypes with mean RQ values of
2.42 in [psi], 1.52 in weak [PS/], and 1.49 in strong [PS/], with consistent direction. Under medium DTT
exposure (5 mM), mean RQ values were 1.34 in [psi], 0.79 in weak [PSI], and 0.77 in strong [PS/], but
replicate direction was inconsistent across phenotypes. Under extreme DTT exposure (8 mM), mean RQ
values were 0.90 in [psi], 0.65 in weak [PSI], and 0.98 in strong [PS/]; weak [PSI] showed the clearest
consistent decrease, while [psi] and strong [PS/-] remained replicate-dependent.

Overall, GuHCI effects on GPD1 and KARZ2 were stress- and phenotype-dependent, with the most
reproducible shifts observed for osmotic stress at 2.0 M and more variable responses under DTT.
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21. ESCHERICHIA COLI INFEKUOJANCIU BAKTERIOFAGY
PAIESKA IR IZOLIAVIMAS - EDUKACINIS MOKSLINIS
PROJEKTAS KAZACHSTANE

Artyom A. Egorov', Konstanty Keda?, Vasili Hauryliuk'3#5, llya Terenin'-
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3NanoLund, Lund University, Lund, Svedija
4Science for Life Laboratory, Lund, Svedija
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konstanty.keda@gmc.vu.lt

Bakteriofagy (fagy) kolekcijos yra nepakei¢iamas jrankis, leidziantis tirti virusy ir Seimininky sgveikg
in vivo. Siame darbe pristatome $esis Escherichia coli uzkregiangius fagus, kurie papildo Lund
bakteriofagy kolekcijg. Sie fagai buvo izoliuoti 2025 m. Molekulinés ir teorinés biologijos mokyklos
(School of Molecular and Theoretical Biology) remuose. Bakteriofagus i§ méginiy, paimty Mazajame
Taldykolo ezere, Astanoje, Kazachstane, naudojant E. coli kamienus MG1655ARM ir EV36, iSskyré
viduriniy mokykly moksleiviai — mokyklos dalyviai. 1zoliuoti fagai apima Taldykol (LuPh6), priklausantj
Kagunavirus genciai; ,Aidakhar” (LuPh7) i§ Phapecoctavirus genties; ,Samruk® (LuPh8) i Tequintavirus
genties; T-nelyginio tipo fagg ,Baiterek” (LuPh9) i§ Vequintavirus genties; ir du T-lyginio tipo fagus
,Tulpar* (LuPh10) bei ,Shurale“ (LuPh11), priklausangius Tequatrovirus genciai. Si iSplésta fagy kolekcija
praplecia priemoniy rinkinj, skirtg fagy ir Seimininky sgveikos bei jy molekulinés mechanizmy tyrimames, ir
pabrézia fagy izoliavima kaip tinkamg veiklg ugdant moksleivius per mokslinj procesg.
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22. COMPARATIVE GENOMICS REVEALS CANNABIS AS A
SELECTIVE NICHE FOR KEFIR-DERIVED PSYCHOBIOTIC
CANDIDATES TOWARD GASTROINTESTINAL RESILIENCE

Vincent Owusu Kyei-Baffour', Aurelijus Burokas', Eric Banan-Mwine Daliri’

'Department of Biological Models, Institute of Biochemistry, Life Sciences Center, Vilnius University,
Sauletekio Ave. 7, LT-10257 Vilnius, Lithuania.
vincent.kyei-baffour@gmc.vu.lt

Modulation of the microbiota-gut-brain axis has emerged as a promising alternative therapeutic
strategy for depression. Those live microorganisms that confer such mental health benefits are called
psychobiotics. Most psychobiotics have been isolated from the human gastrointestinal tract (GIT),
fermented foods, and dairy products. However, strains from sources other than GIT mostly show limited
survival under GIT stress, reducing their functional efficacy. Plant niches may function as microbial
conditioning environments of stress tolerant psychobiotic candidates with Cannabis sativa representing a
distinct microbial niche.

This study investigated how Cannabis sativa fermentation reshapes kefir derived psychobiotic

candidates toward enhanced GIT resilience. A two-level (22) factorial experiment was designed to ferment
dried cannabis either spontaneously or with water kefir cultures under submerged and solid-state
conditions. Isolates were screened for GIT survival and their whole genomes sequenced. Genome level
variations for pre- and post-fermentation strains were characterized and adaptations evaluated in vitro to
assess how variations translated into enhanced GIT resilience.
Spontaneously fermented cannabis isolates demonstrated strong tolerance to simulated GIT conditions
and encoded genes involved in de novo tryptophan biosynthesis. Kefir derived strains preserved their
neuroactive biosynthetic capacity while acquiring improved GIT stress tolerance following cannabis
fermentation through conservation and subtle refinement of existing stress response pathways rather than
extensive genomic restructuring. Overall, these findings suggest that Cannabis sativa with its rich bioactive
compound environment act not only as a potential psychobiotic source but also as a selective ecological
niche that shapes existing psychobiotic candidates toward enhanced GIT resilience. These results provide
preliminary insight into how psychoactive herbs may shape microbial functions and support the need for
further studies into other herbs as alternatives to encapsulation strategies for improving GIT resilience of
less tolerant psychobiotic strains.
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23. FUNCTIONAL TRAITS OF HONEY BEE MALES-
INHABITING YEASTS

Vilija Lapinskaité', Paulina Bartkuté’, Zivileé Strazdaité-Zieliené', Elena Serviené'
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The honey bee (Apis mellifera L.) is a eusocial insect widely known for its role in pollination and plant
biodiversity. Honey bee colonies are highly organized social units comprising thousands of individuals.
Each colony typically includes a few hundred males (drones), thousands of female workers, and a queen.
The life cycle of the honey bee consists of four developmental stages: egg, larva, pupa, and adult. Diverse
microorganisms, including both beneficial and pathogenic, colonize bees and play important roles in the
overall hive health. Microorganisms with biocontrol properties are natural modulators of honey bee
microflora. Since most studies have focused on the characterization of worker bee-associated microbes,
there is a lack of information about the drones’ microbial environment.

During this study, the cultivable fungal microorganisms distributed on honeybee males at different
stages of development were isolated and identified using molecular biology methods. Functionality of
isolated yeasts were analyzed by performing antimicrobial, autoaggregation, hydrophobicity and biofilm
forming assays.

The cultivable analysis shown that sealed larvae hosted the widest variety of yeasts. Metschnikowia
species were detected across all developmental stages of drones. The assessment of functionality revealed
that M. pulcherrima and M. fructicola exhibited the most pronounced biocontrol properties, accompanied
by high levels of autoaggregation and hydrophobicity. Starmerella apis and M. reukaufii were distinguished
by the highest autoaggregation capacity, exceeding 60%, and strong adherence to hydrocarbons.
Starmerella genus yeasts demonstrated strong biofilm-forming ability.

A healthy microbiome in the hive is essential for honeybee colony development and success. The
isolated yeasts with beneficial traits may serve as candidates for future studies aimed at supporting honey
bee health. This study was funded by the Research Council of Lithuania (project no. S-MIP-24-55).

46


mailto:email.address@presentingauthor.com

24. ANALYSIS OF NON-CANONICAL 5’-RNA CAPS AND
DECAPPING ACTIVITY OF NUDIX HYDROLASES IN LACTIC
ACID BACTERIA

s

Janina Li¢yté', Milda Mickuté', Kotryna Kvederaviciaté'!, Renatas Krasauskas', Raminta
Mineikaité', Elena Milaknyté', Gyté Tupikaité!, Gabrielé Olendraité’, Giedrius Vilkaitis'

Department of biological DNA modification, Institute of Biotechnology, Life Sciences Center, Vilnius
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It is well known that eukaryotic RNA can be capped at the 5’ end with 7-methylguanosine, which
regulates RNA degradation, translation and localization. It was long believed that 5’-RNA capping is unique
to eukaryotic organisms. However, it was recently discovered that bacterial RNAs can be modified at the 5’
end with nicotinamide adenine dinucleotide (NAD), resembling eukaryotic RNA capping. It has been shown
that this modification is important in regulating RNA degradation. In Escherichia coli 5*-NAD cap is removed
by Nudix hydrolase NudC, modulating RNA stability. Over the past decade, numerous non-canonical RNA
cap structures have been detected among all domains of life.

RNA caps, their regulation and Nudix hydrolases have not yet been studied in Lactobacillales
bacteria, which are important for medicine and industry. Our study demonstrated, for the first time, the
presence of substantial amounts of modified 5'-NAD-RNAs in the model lactic acid bacterium Lactococcus
cremoris subsp. cremoris MG1363 and the Lacticaseibacillus paracasei BL23 strain, closely related to well-
known marketed probiotics. Bioinformatic analysis showed that potential Nudix hydrolases are abundant in
L. cremoris. In this work we investigated the yet unknown activity of L. cremoris Nudix hydrolases.
Characterisation of eleven Nudix-like hydrolases from L. cremoris showed several homologs that are able
to remove the 5'-NAD cap from RNA, requiring manganese cations for optimal activity in vitro. Moreover,
the addition of Mn= to the medium resulted in a significant reduction in total 5'-NAD-RNA levels in live L.
cremoris cells, confirming that this metal cofactor also plays an important role in the activation of the
decapping activity of Nudix proteins in vivo. Biochemical analysis revealed the versatile decapping activity
of these enzymes, which hydrolyse not only 5-NAD but also 5’-Ap4A from the 5’-termini of RNA. Detailed
examination of RNA caps and Nudix hydrolases of Lactobacillales can help to understand their RNA
regulatory pathways and potentially optimize the application of these bacteria.
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25. PAPRASTOSIOS PUSIES SPYGLIUS KOLONIZUOJANCIU
ENDOFITINIY GRYBUY |JVAIROVE SKIRTINGOSE METINESE
GRUPESE

Jorigis Jonas Maréénas’, Svetlana Markovskaja?

1Gyvybés moksly centras, Vilniaus universitetas, Lietuva
2Mikologijos laboratorija, Valstybinis moksliniy tyrimy institutas Gamtos tyrimy centras, Lietuva
jorigis.marcenas@gmc.stud.vu.lt

Paprastoji pusis (Pinus sylvestris) yra viena ekologiskai ir ekonomiskai svarbiausiy medziy rasiy
Lietuvoje ir visoje Europoje. Intensyvi miSkininkysté, monokulttiry sodinimas ir klimato atSilimas kelia vis
didéjancig jvairiy ligy protrakiy grésme pusinams, dél sumazéjusio pusy savaiminio atsparumo ligoms ir
naujy patogeny bei kenkéjy atsiradimo uz natdraliy jy paplitimo arealo riby. Iki Siol, miSky ligy protrikiai yra
kontroliuojami naudojant mazai specifines chemines medziagas (plataus spektro fungicidus), kurios daznai
daro neigiamg jtakg vietinéms ekosistemoms. Dél Sios priezasties, vis didesnio susidoméjimo sulaukia
alternatyvios biologinés kontrolés priemonés (antagonistines bakterijos ir grybai). IS jy, svarbi tyrimy sritis
yra endofitiniai grybai ir jy i$skiriami antriniai metabolitai. Siuo tyrimu siekta i$aiskinti paprastosios pusies
spyglius kolonizuojandiy endofitiniy gryby jvairove ir jy pasiskirstyma skirtingose pusies metinése grupése.
Tyrimo metu (2024 — 2025m), i§ P. sylvestris spygliu, suskirstyty j grupes pagal medziy ir spygliy amziy,
ant maistinés agarizuotos terpés (MEA) buvo iSskiriami endofitniai grybai. IS izoliuoty 88 gryby kultdry,
iSskirti 33 skirtingy endofitiniy gryby kolonijy morfotipai. Kolonijos apibidintos remiantis morfologinémis
gryby savybémis bei molekuliniais tyrimais. Visi identifikuoti endofitiniai grybai (19 taksony) priklauso
auksliagrybiiny (Ascomycota) skyriui. Tyrimo metu buvo nustatyta, kad didziausia endofitiniy gryby jvairové
yra vidutinio amziaus puSy metinés grupés spygliuose. Visose metinése medziy grupése, didziausia rasiy
jvairove buvo 3 mety spygliuose. Nustatytos trys dominojancgios endofitiniy gryby risys, aptinkamos beveik
visose metinése grupése — Alternatia tenuissima, Epicoccum nigrum ir Microsphaeropsis olivacea.
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26. BABESIA SPP. — AN EMERGING TICK-BORNE
PATHOGENS

Dalyté Mardosaité-Busaitiené, Jana Radzijevskaja, Algimantas Paulauskas
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Babesia is an intraerythrocytic protozoan parasite (order Piroplasmida) that causes babesiosis, an
important tick-borne infectious disease in humans and animals. Over 100 Babesia species infect various
mammals, most commonly rodents, and are classified as small (1-3 uym; e.g. Babesia divergens, Babesia
microti, Babesia venatorum) or large (3—-5 uym; e.g. Babesia canis) forms based on morphology, genetics,
vector specificity, and pathogenicity. In Europe, Ixodes ricinus tick is the main vector of the Babesia species
(B. divergens, B. venatorum, and B. microti) causing human and cattle (B. divergens) babesiosis, while the
other tick — D. reticulatus — has been recognized as the most important vector of B. canis, the causative
agent of canine babesiosis. Recorded cases of human babesiosis are still rare, but their number is expected
to rise in the coming years. This is because of the widespread and longer seasonal activity of Ixodes ricinus
due to climate change. Canine babesiosis is rapidly expanding in central and northeastern Europe, its
occurrence correlating with the rapid, expansion of the D. reticulatus. In Lithuania, Babesia species have
been detected in rodents, bats, wolves, European bison, domestic animals (dogs and cats), as well as in
Ixodes ricinus and Dermacentor reticulatus ticks. Babesiosis is considered an emerging and re-emerging
disease with an increasing annual incidence across Europe.
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27. ZEMES DIRBIMO BUDUY IR GARSTYCIY TARPINIO
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Bastutiniy (Brassicaceae) Seimos augalai, tokie kaip baltosios garstyCios, yra laikomi
biofumigaciniais augalais, dél jy gebéjimo gliukozinolaty hidrolizés metu iSskirti bioaktyvias medziagas —
izotiocianatus, kurie gali natdraliai slopinti dirvozemio patogenus. Tuo tarpu Zemés dirbimas mechaniskai
trikdo dirvoZzemio struktdrg ir ardo gryby hify tinklus, taip potencialiai keisdami mikroorganizmy bendrijy
dinamika.

Sio tyrimo tikslas buvo jvertinti Zemés dirbimo bady (arimo, skutimo ir tiesioginés séjos) ir garstygiy
tarpiniy paséliy (su TP ir be TP) poveikj dirvozemio bakterijy ir gryby jvairovei, bei nustatyti per dirvg
plintangiy fitopatogeniniy gryby DNR biomase dirvozemyje. Dirvozemio méginiai buvo renkami 2024 ir 2025
m. pavasarj, vasarg ir rudenj. IS liofilizuoty dirvozemio méginiy iSskirta DNR, atlikta 16S rRNR ir ITS
metabarkodavimo analizé su lllumina NovaSeq sekoskaita, bei patogeny kiekybinis jvertinimas tikrojo laiko
PGR analize.

2024 m. dirvozemio gryby alfa jvairové tarp tyrimo varianty reikSmingai nesiskyre. Taciau 2025 m.
genties lygmeniu Sanono jvairovés indeksas buvo reik§mingai didesnis beariminéje sistemoje (tiesioginéje
séjoje), palyginti su arimu. PERMANOVA analizé parodé, kad 2025 m. zemés dirbimo sistema ir tarpiniy
paséliy taikymas turéjo jtakos dirvozemio gryby bendruomenés sudéciai (B jvairovei). Bakterijy alfa jvairovei
reik8mingg poveikj turéjo Zemés dirbimo budo ir tarpiniy paséliy kombinacija abejais metais. Taciau
bakterijy B jvairové tarp tyrimo varianty reikSmingai nesiskyré.

Tarp dvideSimties gausiausiy gryby genciy buvo nustatyti potencialis augaly patogenai:
Gibellulopsis, Fusarium, Didymella, Plectosphaerella ir kt. Patogeny DNR gausos rezultatai parodé,
kad 2024-2025 m. vasarg Fusarium culmorum DNR kiekiui reikSmingg jtakg daré zemés dirbimo sistema,
0 2025 m. buvo stebétas patogeno kiekio padidéjimas taikant jprastinj Zzemés dirbimg - arimg. Didymella
pinodes DNR kiekis aptiktas maziausias pavasarj, bet abejais metais stebétas rySkus padidéjimas vasara.
Panasiai kaip ir pastaryjy patogeny, Plectosphaerella cucumerina gausa buvo reikSmingai mazesné
tiesioginéje séjoje, palyginti su sumazintu Zzemeés dirbimu (skutimu) su tarpiniu paséliu.

Sie rezultatai rodo, kad Zemés dirbimo intensyvumas ir baltyjy garsty¢&iy tarpiniai paséliai daro jtaka
dirvoZemio mikroorganizmy jvairovei ir patogeniniy gryby gausai, ta€iau Sis poveikis priklauso nuo aplinkos
salygy ir patogeny rusies.
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28. SYNBIOTIC SUPPLEMENTATION ALLIVATES HIGH-FAT
DIET-INDUCED METABOLIC AND BEHAVIORAL
DYSREGULATION VIA THE MICROBIOTA-GUT-BRAIN AXIS IN
FEMALE MICE

Ashwinipriyadarshini Megur', Dominyka Kobeckyté', Bablu Kumar?3, Kamile
Ambrutaityté?, Povilas Barasa', leva Simoliiné', Rokas Buisas*, Akshay Kumar Vijaya',
Eglé Lastauskiené®, Aurelijus Burokas'

'Department of Biological Models, Institute of Biochemistry, Life Sciences Center, Vilnius University
2Department of Oncology and Hematology-Oncology, Universita degli Studi di Milano, Milan, Italy
3Department of Biosciences, Biotechnology and Environment, University of Bari A. Moro, Bari, Italy
4Department of Neurobiology and Biophysics, Institute of Biosciences, Life Sciences Center, Vilnius
University
SDepartment of Microbiology and Biotechnology, Institute of Biosciences, Life Sciences Center, Vilnius
University
ashwinipriyadarshini.megur@gmec.vu.lt

Diet-induced metabolic syndrome is closely linked to neurobehavioral disturbances through
disruption of the microbiota—gut-liver—brain axis. Despite growing evidence that gut microbiota influences
metabolic and brain function, most preclinical studies are conducted in male mice, leaving female
responses underexplored. This study investigated the long-term effects of a novel probiotic strain,
Lacticaseibacillus paracasei 11W, and a synbiotic combination with galacto-oligosaccharides (GOS) in
female C57BL/6J mice exposed to long-term high-fat diet (HFD) consumption. Mice were fed HFD for 25
weeks and received alternate-day probiotic supplementation, while synbiotic groups additionally received
5% GOS in drinking water. Metabolic parameters, glucose tolerance, anxiety- and depressive-like
behaviors, cognitive performance, colon and liver histology, inflammatory cytokine expression in colon and
hippocampus, and gut microbiota composition using 16S rRNA sequencing of cecal samples were
evaluated. Chronic HFD consumption induced weight gain, impaired glucose tolerance, behavioral deficits,
hepatic steatosis, increased pro-inflammatory cytokine expression, and gut microbiota dysbiosis. Probiotic
treatment partially improved metabolic and behavioral alterations. In contrast, synbiotic intervention
produced stronger effects, significantly improving glucose metabolism, reducing anxiety- and depressive-
like behaviors, restoring recognition memory, improving intestinal and hepatic histology, and suppressing
inflammatory cytokine expression in colon and hippocampal region of the brain. Synbiotic supplementation
also normalized gut microbiota composition, increasing beneficial genera such as Bifidobacterium,
Lactobacillus, and Dubosiella. These findings demonstrate that synbiotic intervention effectively reverses
HFD-induced metabolic and neurobehavioral disturbances and highlights microbiota-targeted strategies as
promising therapeutic approach for clinical trials.
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Figure 1. Synbiotic supplementation (L. paracasei 11w and 5% GOS) reverses HFD-induced metabolic,
inflammatory and behavioral impairments in female mice
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29. MAKIAZO PAGRINDO PRIEMONESE, JU
APLIKATORIUOSE APTIKTY MIKROORGANIZMY
IDENTIFIKACIJA IR GENETINE JVAIROVE

Saulé Norkuté!, Ugné Januskaité’, Zaneta Mazeliené', Asta Aleksandravigiené'

"Medicinos fakultetas, Kauno kolegija. Pramones pr. 20, LT-50468 Kaunas, Lietuva
saule.nor302@go.kauko.lt

Daznas makiazo pagrindy ir kompaktiniy pudry naudojimas, kartu su netinkama vartotojy higiena ir
aplinkos veiksniais, sukuria palankias salygas bakterijy ir grybeliy plitimui. Siy priemoniy aplikavimui
naudojami Sepetéliai gali veikti kaip mikroorganizmy rezervuarai arba vektoriai, kaupiantys ir perneSantys
juos ant odos ar kosmetikos priemoniy. Tyrimo tikslas — nustatyti mikrobine tar§g makiazo pagrindo
priemoneése ir jy aplikatoriuose bei i8skirty mikroorganizmy genetine jvairove.

Tyrimui atlikti buvo surinkta 30 kosmetikos méginiy, i$ kuriy 10 sudaré skysti makiazo pagrindai, 10
kompaktiniy makiazo pagrindy ir 10 makiazo aplikatoriy. | tyrimg jtrauktos tik galiojanCios makiazo
priemoneés ir aplikatoriai neplauti po paskutinio naudojimo. Atlikti identifikaciniai testai ir mikroorganizmy
genotipy nustatymas taikant molekulinius tyrimo metodus. Nustacius mikroorganizmy DNR koncentracijas,
DNR amplifikacijai naudoti PGR metodai ir elektroforezé, o tiksliai identifikacijai atliekamas sekvenavimas
ir gauti rezultatai iSanalizuojami naudojant MEGA X Software esantj geny banka.

Skystuose makiazo pagrinduose Bacillus spp. nustatytos 70 % méginiy, o plazmos
nekoaguliuojantys Staphylococcus spp. — 60 % méginiy. Kompaktiniuose makiazo pagrinduose Bacillus
spp. identifikuotos 100 % méginiy, plazmos nekoaguliuojantys Staphylococcus spp. — 80 % meéginiy, o
Staphylococcus aureus — 10 % meéginiy. Makiazo aplikatoriuose Bacillus spp. nustatytos 100 % méginiuy,
plazmos nekoaguliuojantys Staphylococcus spp. — 90 % méginiy, o S. aureus 10 % méginiy. Grybeliy ir
gramneigiamy zarniniy lazdeliy nustatyta 20 % méginiy, tuo tarpu Pseudomonas aeruginosa — nenustatyta.
Didziausia mikrobiné tarSa uzfiksuota makiazo aplikatoriuose ir kompaktiniuose makiazo pagrinduose, o
maziausia — skystuose makiazo pagrinduose.

Atlikus seky analize, buvo nustatytos dvi gryby risys, Aspergillus oryzae ir Penicillium hordei. Taip
pat identifikuotos dvi bakterijy riiSys Priestia aryabhattai ir Achromobacter xylosoxidans.
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30. CHARACTERIZATION OF A NOVEL BIS(2-
HYDROXYETHYL) TEREPHTHALATE HYDROLASE GDEST-
RM1 USING AN INNOVATIVE AGGREGATE SUSPENSION
HYDROLYSIS ASSAY

Antanas Padaiga’, Rata Guginyté', Renata Gudiukaité'

TInstitute of Biosciences, Life Sciences Center, Vilnius University, Lithuania
antanas.padaiga@mf.vu.lt

Plastics are pervasive polymers that are used in all economic activity sectors. Extensive use and
limited biodegradation of these materials have led to exponential accumulation of waste in the environment.
In 2024 430.9 megatons of plastics were produced worldwide, with only 9.5 % of the figure being comprised
of circular (recycled) plastics. One solution to overcome this pollution is enzymatic degradation. In recent
decades, many enzymes capable of polyester plastic degradation were discovered from which the
hydrolysis of polyethylene terephthalate (PET) has been studied most extensively.

Enzymatic degradation of PET can lead to formation of bis(2-hydroxyethyl) terephthalate (BHET),
mono-2-hydroxyethyl terephthalate (MHET), terephthalic acid (TPA), and ethylene glycol (EG). Many PET
hydrolases are only capable of partial degradation of the polymer with BHET and/or MHET as the primary
product of the reaction. Intermediate degradation products (BHET and/or MHET) hinder the PET hydrolysis
reaction, acting as competitive inhibitors for PET hydrolases. For this reason, BHET hydrolases can be
used to enhance PET depolymerization and achieve complete degradation.

In this work, an innovative quantitative method for identification and/or characterization of BHET
hydrolases was developed based on previously described turbidimetric assay of BHET hydrolysis in
acrylamide gels. BHET aggregate suspension hydrolysis assay (BASH) is based on enzymatic hydrolysis
of insoluble BHET aggregates in a dual solvent system, where the amount of BHET hydrolyzed can be
calculated based on turbidimetric (OD«.) measurements. Further, the BASH assay was successfully used
to investigate the ability of a recombinant microbial GDEst-RM1 esterase to degrade BHET at various pH
and temperature values. The results were validated using ultra-high performance liquid chromatography
(UHPLC). In addition, UHPLC was used to identify degradation products MHET and TPA. According to
preliminary data, GDEst-RM1 is capable of near complete degradation of 12.5 mM of BHET in 5 minutes
or less at a temperature of 55 °C and could be described as a promising novel BHET hydrolase.

In conclusion, an innovative BHET aggregate suspension hydrolysis assay (BASH) was developed
and used for the characterization of a promising novel BHET hydrolase GDEst-RM1. The BASH assay is a
rapid, quantitative and inexpensive method of investigating BHET hydrolysis, offering an alternative to
cutting edge UHPLC methods.
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31. EXPRESSION, PURIFICATION, AND CHARACTERIZATION
OF RECOMBINANT DIHYDROURACIL OXIDASE FROM
FILAMENTOUS FUNGUS ALTERNARIA ALTERNATA

s

Department of Chemistry and Bioengineering, Vilnius Gediminas Technical University, Lithuania
ieva.petkeviciute@stud.vilniustech.lt

The modified pyrimidine heterocyclic base 5,6-dihydrouracil is widely distributed in RNA molecules,
especially in tRNA, across all three Domains of Life. Dihydrouracil oxidase (DHO) is an enzyme that
catalyzes the conversion of 5,6-dihydrouracil and 5,6-dihydrothymine into uracil and thymine under aerobic
conditions. This enzyme is important for pyrimidine metabolism as it replenishes the cellular pool of uracil
and thymine from their 5,6-dihydro forms. Although dihydrouracil oxidases from various microorganisms
have been identified in recent years, their catalytic mechanisms remain only partially understood.

In this study, dihydrouracil oxidase was investigated using both in vivo and in vitro approaches. A
plasmid containing the DHO gene from Alternaria alternata was introduced into auxotrophic E. coli
ApyrF::Km or AthyA::Km strains that require uracil or thymine, respectively, for growth. Growth
complementation in minimal M9 medium supplemented with 5,6-dihydrouracil or 5,6-dihydrothymine
indicated functional activity of the enzyme in vivo. The expression of gene that encodes the recombinant
DHO protein was optimized using three E. coli strains, BL21 (DE3), Rosetta (DE3), and HMS174 (DE3),
under different induction conditions and IPTG as an inducer. Overnight induction at 25°C resulted in the
highest production of recombinant protein, while E. coli Rosetta (DE3) strain showed the most favorable
expression performance overall. The recombinant DHO protein was purified using Niz affinity
chromatography to > 99% purity. Enzymatic activity of the purified DHO was confirmed by three different
analytical methods: thin-layer chromatography (TLC), UV spectrophotometry, and high-performance liquid
chromatography (HPLC). All methods confirmed successful product (uracil or thymine) formation after
incubation of 5,6-dihydrouracil or 5,6-dihydrothymine with the purified enzyme.

The obtained results demonstrate that recombinant DHO protein from A. alternata is functionally
active both in vivo and in vitro. These findings provide a basis for further investigation of substrate
specificity, catalytic parameters, and the role of conserved amino acids in the enzymatic activity.
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32. MOLEKULINIS HEMOTROPINIY MIKOPLAZMY
NUSTATYMAS PRIEGLAUDOS SUNIMS IR JY GALIMAS
RYSYS SU HEMATOLOGINIAIS POKYCIAIS

Viktorija Petrauskaité'2, Karolina Jankauskaité'-2, Miglé Razgunaité’, Biruté
Karveliené?, Algimantas Paulauskas’, Jana Radzijevskaja’

Vytauto DidzZiojo universitetas, Gamtos ir technologijos moksly tyrimy institutas, Kaunas,
2Veterinarijos fakultetas, Lietuvos sveikatos moksly universitetas, Kaunas, Lietuva
viktorija.petrauskaite@Ismu.lt

Hemotropinés Mycoplasma spp. yra vektoriy platinamos bakterijos, kolonizuojantys eritrocitus ir
galintys sukelti jvairaus sunkumo hematologinius sutrikimus Sunims. Infekcija daznai buna besimptomé,
susidoméjimo Siais patogenais veterinaringje medicinoje, jy paplitimas Suny populiacijoje Lietuvoje vis dar
menkai istirtas. Todél Sio tyrimo tikslas buvo nustatyti prieglaudos Suny uzsikrétimg Mycoplasma spp. ir

IStirti 147 skirtinguose prieglaudose laikomi Sunys. Atliktas klinikinis tyrimas ir paimti Suny kraujo
méginiai. Mycoplasma spp. nustatymui naudotas PGR metodas, o risiy identifikavimui — 16S rRNR geno
sekoskaitg. Gauti duomenys buvo statistiSkai jvertinti (1 pav.).

Klinikinis Kraujo méginiy  16S rRNR Statistiné
tyrimas paémimas PGR tyrimas analizé
147 tirti Sunys 147 méginiai istirti (p < 0,05)

1 pav. Tyrimo schema: klinikinis Suny tyrimas, kraujo méginiy paémimas, hemotropiniy Mycoplasma
nustatymas taikant 16S rRNR pagausinimg PGR metodu ir statistiné duomeny analizé.

Hemotropiniy Mycoplasma DNR nustatyta 7,48 % (11/147; 95 % PI: 4,23—-12,90) tirty prieglaudos
Suny kraujo méginiy. Identifikuotos dvi Mycoplasma rasys, Candidatus Mycoplasma haematoparvum (3,40
%; 5/147) ir Mycoplasma haemocanis (3,40 %; 5/147). Mycoplasma infekcija buvo statistiSkai reikSmingai
susijusi su balkSvomis gleivinémis (p = 0,021) ir kar§&iavimu (p = 0,015), taciau reikSmingo rysio su anemija
(p = 0,691) ar dermatologiniais pokyciais (p = 0,222) nenustatyta. StatistiSkai reikSmingy hematologiniy
rodikliy skirtumy tarp infekuoty ir neinfekuoty Suny nenustatyta (Mann-Whitney U test, p > 0,05). Vienam
infekuotam Suniui nustatytas sumazéjes hematokritas (<37 %), galintis rodyti lengvg anemija.
Sio tyrimo rezultatai rodo nedidelj hemotropiniy Mycoplasma paplitimg prieglaudos $uny populiacijoje.
Dauguma nustatyty infekcijy buvo subklinikinés, ta€iau reikSminga sgsaja su balkSvomis gleivinémis ir
karsciavimu gali rodyti ankstyvg infekcijos pasireidkima.
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33. REVALENCE AND GENETIC DIVERSITY OF LYME
BORRELIOSIS AND RELAPSING FEVER BORRELIA SPP. IN
LITHUANIA
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Algimantas Paulauskas’

'Department of Biology, Vytautas Magnus University, Lithuania
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Borrelia spirochetes are the causative agents of Lyme borreliosis (LB) and relapsing fever (RF). LB
is caused by bacteria belonging to the Borrelia burgdorferi s. |. complex, which currently comprises 26
genospecies. Lithuania has one of the highest incidence rates of LB in Europe, and Ixodes ricinus, the
primary vector of Borrelia spp., is widespread throughout the country.

Here we present the results of our studies on the prevalence and genetic diversity of Borrelia spp.
circulating in tick and rodent populations in Lithuania. Questing . ricinus ticks, rodents of different species,
and ticks from rodents were collected from natural habitats and urban green spaces across Lithuania.
Samples were screened for Borrelia DNA using PCR, and multilocus sequence analysis was applied for
species and strain identification.

The prevalence of Borrelia spp. in ticks varied locally from 1.6% to 41.54%, with significant variation
in infection rates among different habitat types. Infection prevalence in rodents differed among host species
and sampling locations. Five species belonging to the B. burgdorferi s.I. complex (B. afzelii, B. garinii, B.
burgdorferi, B. lusitaniae, and B. valaisiana) were detected, along with Borrelia miyamotoi from the RF
group. Small rodents, including voles and mice, are considered zoonotic reservoirs for B. afzelii, B. garinii,
B. burgdorferi and B. miyamotoi, although their relative contribution to the transmission of Borrelia
pathogens to larval ticks varies among species. Co-infections with two or more Borrelia species were
detected in both ticks and rodents.

Our findings demonstrate that both natural and urban green areas in Lithuania support the circulation of
multiple Borrelia species, posing varying risks of tick-borne infections. Continuous monitoring of tick
distribution and Borrelia prevalence is essential to assess how environmental changes, including climate
change and urbanization, influence pathogen circulation and infection risk.
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34. CANDIDA GENTIES GRYBUY PAPLITIMAS VILNIAUS
MIESTO GLOBOS NAMU GYVENTOJY TARPE
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'Odontologijos institutas, Medicinos fakultetas, Vilniaus universitetas, Lietuva
2Fiziologijos, biochemijos, mikrobiologijos ir laboratorinés medicinos katedra, Biomedicinos institutas,
Medicinos fakultetas, Vilniaus universitetas, Lietuva
sylvia.rogoza@mf.stud.vu.lt

Vyresnio amziaus asmenims, gyvenantiems institucinése priezitros jstaigose (globos namuose ir
slaugos ligoninése) dél létiniy ligy ir bendrai naudojamy medicininiy prietaisy, dazniau pasireiskia Candida
genties gryby sukeltos burnos ir sisteminés infekcijos. Burnos kandidozé yra opi problema, nes asmenims
su nusilpusiu imunitetu, infekcija gali pasiekti sisteminj lygmenj. Didéja vyresnio amziaus Zmoniy
kandidemijos ir invaziniy Candida genties gryby sukelty infekcijy daznis.

Tyrimo tikslas — jvertinti Candida genties gryby paplitimg tarp asmeny, kurie gyvena Vilniaus miesto
socialinés globos namuose.

Tyrimas buvo vykdomas Vilniaus miesto A socialinés globos namuose 2025 m. nuo lapkri¢io mén.
pradzios iki gruodzio mén. pabaigos, gavus Vilniaus regioninio biomedicininiy tyrimy etikos komiteto leidimg
Nr. 2024/1-1563-1024. 1S tyrime sutikusiy dalyvauti ir kriterijus atitikusiy socialinés globos namy gyventojy
buvo paimta tiriamoji medziaga (burnos skalavimo meéginys), kuri nugabenta j Vilniaus universiteto
Medicinos fakulteto Biomedicinos moksly instituto Mikrobiologijos skyriaus laboratorijg. IS tiriamosios
medziagos buvo paruosti koncentruoti burnos skalavimo méginiai, atliekami jy 1:10 ir 1:100 skiedimai, kurie
iSséti ant chromogeninés terpés ChromoeBio Candida (Biolab, Vengrija) pavirSiaus. Paséliai kultivuoti 48
val. 37 °C temperatiroje, aerobinémis salygomis. Candida genties gryby identifikacija atlikta remiantis
rezultatais, kurie buvo gauti mikroskopijos, i§skirty gryny kultary kultivavimu 37 °C ir 42 °C temperatirose,
germinatyviniy vamzdeliy testo bei MALDI-TOF MS metodo pagalba.

IS viso tyrime dalyvavo 16 socialinés globos namy gyventojy, i$ kuriy didzioji dalis t. y. 87,5 proc. (n=14)
buvo moterys ir 87,5 proc. (n=14) buvo 85 mety arba vyresnio amziaus. Nustatyta, kad daugumos (87,5
proc.; n=14) globos namy gyventojy burna buvo kolonizuota Candida genties grybais — C. albicans (68,8
proc.; n=11), C. glabrata (31,3 proc.; n=5), C. dubliniensis (18,8 proc.; n=3), C. parapsilosis (12,5 proc.;
n=2), C. tropicalis (6,3 proc.; n=1) ir C. lusitaniae (6,3 proc.; n=1).
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35. DIRV_OZI_EMIO MIKROBIOTOS CHARAKTERIZAVIMAS
|IPRASTINES UKININKAVIMO PRAKTIKOS DIRVOZEMIUOSE

Modestas RuZauskas'?, Rita Siugzdiniené’, Lina Merkevigiené?, Jurgita Dailidaviiené?,
Marius Virgailis', Agné Giedraitiené’, Skaidré Suproniené®

'Mikrobiologijos ir virusologijos institutas, Lietuvos sveikatos moksly universitetas
2Anatomijos ir fiziologijos katedra, Lietuvos sveikatos moksly universitetas
3Mikrobiologijos laboratorija, Lietuvos agrariniy ir miSky moksly centras
modestas.ruzauskas@lsmu.lt

DirvoZzemio mikroorganizmai yra ne tik svarbi dirvozemio dalis, bet ir dinamiSkas medziagy
transformacijos dirvozemyje Saltinis. Jie atlieka gyvybiSkai svarbias ekosistemos funkcijas, tokias kaip
skaidymas ir maistiniy medziagy ciklas, ir sudaro simbiotinius rySius su augalais. Apie tai, kaip skiriasi
mikrobiomas naudojant skirtingg Gkininkavimo praktikg augalininkystéje duomeny yra nedaug. Tikétina,
kad mikroorganizmy sudétis skiriasi taikant ekologinio, intensyvaus ar tausojancio Gkininkavimo praktika.
Sis darbas turéjo du tikslus: pirmiausiai buvo siekiama nustatyti vyraujanéios mikrobiotos sudétj jprastinio
dkininkavimo praktikg (naudojant séjomaing ir auginant misrias kultdras) taikanciuose vidurio Lietuvos tkiy
dirvoZzemiuose, o antrasis — nustatyti tiiamos dirvozemio mikrobiotos funkciniy metabolizmo keliy ir
atsparumo antibiotikams genetines determinantes.

DirvoZemio méginiai buvo rinkti penkiuose Kédainiy, Radviliskio ir Raseiniy rajony dkiy laukuose, i$
pagrindiniy augaly $akny zonos, 5-20 cm sluoksnio, keturiais lauko pakartojimais. Surinkti méginiai laikyti
ant ledo ir tg pacCig dieng pristatyti j laboratorijg, kurioje atliktas méginiy apjungimas j vieng bendrg mégin;.
DNR iSskyrimas atliktas su ZymoBIOMICS®-96 MagBead DNA rinkiniu (JAV). Sekvenavimo bibliotekos
paruostos naudojant lllumina DNA Prep Kit (lllumina, JAV). Paruo$ti méginiai buvo sekvenuoti su lllumina
NextSeqe 2000 (JAV), atliekant “shotgun” tipo sekoskaitg. Mikroorganizmy sudétis buvo profiliuota
naudojant duomeny baze Sourmash. Bakterijy, grybeliy ir kity mikroorganizmy identifikavimui naudotos
GTDB ir GenBank duomeny bazés. Atsparumo antimikrobinéms medziagoms geny identifikavimas atliktas
DIAMOND sekos palyginimo jrankiu pagal referentines duomeny bazes. Funkcinis bakterijy profiliavimas
buvo atliktas naudojant Humann3 duomeny baze, nustatant pagrindines metabolizmo reakcijas (pathways).

Nustatyta, jog daZniausi eukariotiniai mikroorganizmai tirtuose dirvozemiuose buvo Rostrostelium
ellipticum, Pedospumella encystans, Spumella vulgaris ir Podosphaera cerasi. Sie gryby ir protisty atstovai
sudaré 74 proc. visy eukariotiniy mikroorganizmy. Tuo tarpu, prokarioty jvairové buvo kur kas platesné. 13
viso identifikuota daugiau nei 150 prokarioty taksony radies lygmenyje. 138 identifikuoty prokarioty rasiy,
vyravo bakterijos, tokios kaip Solirubrobacter soli, S. pauli, Nocardioides cavernae, N. gaungzhouensis, N.
islandensis ir kitos Nocardioides ras8ys, Luteitalea pratensis, Bradyrhizobium algeriense, B. erythroplei ir
kitos Bradyrhizobium rGsys, Pedococcus crimeus, Microvirga ossetica, Mycobacterium spp.

Funkciniy metabolizmo keliy tyrimai atskleidé nukleotidy ir aminorigs€iy sintezes ir skaldymo keliy
dominavimg dirvozemio bakterijose, kas rodo aktyvy ir efektyvy dirvozemio mikrobioma, prisitaikiusj prie
pakankamai intensyvaus Zemés Gkio naudojimo. Sie keliai atspindéjo stipry organinio azoto ir anglies
perdirbima, energijg taupandias augimo strategijas ir funkcines savybes, daZniausiai siejamas su augalams
naudingais dirvoZzemio mikroorganizmais.

Jprastinio Gkininkavimo Ukiy dirvozemio mikrobiota turéjo atsparumo antibiotikams koduojan€ius
genus daugeliui antibiotiky klasiy, net ir sintetiniams, gamtoje tiesiogiai neaptinkamiems antibiotikams,
tokiems kaip chinolonai. Galima teigti, kad dirvoZemio bakterijos prisitaike ne tik prie natdralios aplinkos,
bet yra turéje kontaktg ir su Zmogaus sukurtais ir naudojamais antimikrobiniais vaistais, kurie naudojami
Zmoniy ir gyviny gydymui.
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36. NUO REKOMENDACIJY IKI PRAKTIKOS:
MELSVABAKTERIY RIZIKOS VERTINIMO GAIRIU TAIKYMAS
LIETUVOS MAUDYKLOSE

leva Sakovskaja', Donata Overlingé', Jolita Petkuviené', Diana Vaiciaté', Marija
Katarzyté'!, Greta Kalvaitiené', Ugné Embrasaité’, Martyna Pareigyté', Hanna Mazur-
Marzec?

1Jdros tyrimy institutas, Klaipédos universitetas, Lietuva
2Jary biologijos ir biotechnologijos katedra, Gdansko universitetas, Lenkija
ieva.sakovskaja@ku.lt

Melsvabakterés yra svarbus maudykly kokybés vertinimo rodiklis, kuriy keliama rizika vertinama
matuojant jy gausumg ir chlorofilg ,,a* (HN 92:2018). Taciau tikrajg rizikg apibddina jy produkuojami toksinai
(mikrocistinai), kurie tiesiogiai koreliuoja su melsvabakteriy biomase ir chlorofilu ,a“ (esant toksiniy
melsvabakteriy dominavimui). Siuo metu Lietuvoje ir pasaulyje néra akredituoty metody, naudojamy
mikrocistiny koncentracijy nustatymui, todél netiesiogiai vertinami anks€iau minéti parametrai.

Siekiant pritaikyti HN 92:2018 reikalavimus vertinant maudykly vandens kokybe, 2022 m. buvo
atliktas tyrimas, kurio metu buvo tiriami trys skirtingo produktyvumo pavirSiniai vandens telkiniai vakary
Lietuvoje (Kretingos dvaro parko I-ojo tvenkinio ir KaSuciy ezero poilsinés zonos bei Kalotés ezZeras).
Tyrimo metu buvo pastebéta, kad melsvabakteriy gausumo rezultatai ne kartg pervertino keliama rizikg
maudykly lankytojams. Kai melsvabakteriy gausumo vertés virSydavo nustatytas normas, mikrocistiny
koncentracijos iSlikdavo Zemos, o tai leidzia daryti iSvadg, kad keliamos rizikos nebuvo. Taip nutinka todél,
kad melsvabakteriy bendrijoje gali dominuoti tiek toksinés, tiek netoksinés rasys, todél vien jy gausumo
matavimai gali klaidingai jvertini keliamg rizika.

Pagal Pasaulio sveikatos organizacijos (PSO) rekomendacijas (WHO, 2021), kuriy pagrindu blna
atnaujinama ir HN 92:2018, vandens kokybe rekomenduojama vertinti ne gausumo parametru, bet
melsvabakteriy biomase ir mikrocistiny koncentracija.

Atlikus pateikty dokumenty vertinima bei remiantis atliktu tyrimu, rekomenduojame:

o Melsvabakteriy gausumo rodiklj keisti j biomasés parametro vertinima, kuris tiksliau atspindi
keliamg rizikg dél mikrocistiny poveikio;

e Mikroskopavimo metu svarbu atsizvelgti j melsvabakteriy risine sudétj, kad jvertinti santykj
tarp potencialiai toksiSky ir netoksisky rasiy;

e Mikrocistiny koncentracijy nustatymas turéty bati atliekamas kartu su biomasés parametru.
Jeigu tam skirta jranga (pvz. LC-MS/MS) yra neprieinama, galima naudoti prieinamus
greituosius testus.

Literatdra:

1. Lietuvos Respublikos sveikatos apsaugos ministerija, 2018. Lietuvos higienos normos
HN 92:2018 Papladimiai ir jy maudykly vandens kokybé.
2. WHO, 2021. Guidelines on recreational water quality, Volume 1: coastal and fresh waters.
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37. DROUGHT-DRIVEN SHIFTS IN THE TAXONOMIC AND
FUNCTIONAL COMPOSITION OF THE WINTER WHEAT
RHIZOSPHERE MICROBIOME

s

Zilvinas Liatukas*, Skaidré Suproniené'

"Microbiology Laboratory, Institute of Agriculture, Lithuanian Research Centre for Agriculture and
Forestry, Lithuania
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Drought is a major abiotic stress that affects crop productivity and can alter microbial communities in
the plant rhizosphere. The rhizosphere microbiome plays an important role in plant adaptation to
environmental stress by influencing nutrient cycling and plant resilience.

This study aimed to evaluate taxonomic and functional changes in the rhizosphere microbiome of
three winter wheat (Triticum aestivum L.) varieties grown in Lithuania: “Ada”, “Artist”, “Lakaja DS”. The
vegetation experiment was performed under semi-controlled greenhouse conditions. Wheat was grown
under control (70% of field capacity, FC) and drought (30% FC) conditions in loam soil for 4 weeks.

Metagenomic analysis was performed on rhizosphere soil samples using shotgun sequencing
(Nlummina, BMK, Germany). Community composition analysis showed that the rhizosphere microbiome
was dominated by Proteobacteria (up to 78.91% of relative abundance), Bacteroidetes (up to 28.53%), and
Actinobacteria (up to 17.96%), while drought reduced the relative abundance of Proteobacteria and
increased Bacteroidetes in cultivars “Ada” and “Lakaja DS”. Alpha diversity (Shannon index) did not differ
significantly between treatments and between varieties. Beta diversity analysis revealed no significant
differences across treatments (PERMANOVA, p > 0.05). Differential abundance analysis identified several
taxa associated with each treatment, for example, class Alphaproteobacteria and Chitinophagia were
enriched in the control group, whereas class Betaproteobacteria and Actinomycetia were more abundant
under drought conditions (LDA score 4.39, 4.04, 4.43 and 4.39 accordingly). Such shifts are common in
drought-affected soils. Functional profiling indicated minor shifts in pathways related to alpha-linolenic acid
metabolism and ethylbenzene degradation under treatments.

Overall, drought induced moderate taxonomic shifts in the winter wheat rhizosphere microbiome,
while functional potential and overall community diversity remained largely stable, suggesting a resilient
microbial community with cultivar-specific responses.
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38. MIKROBIOLOGINIY TYRIMY SVARBA SIUOLAIKINEJE
VISUOMENEJE

Raminta Saulénaité’, Irina lljina", Laimuté lvanauskiené"

"Nacionaliné visuomenés sveikatos priezitros laboratorija, Mikrobiologiniy tyrimy skyrius, Vilnius, Lietuva
raminta.saulenaite@nvspl.It

Nacionalinéje visuomenés sveikatos priezidros laboratorijoje yra atliekami aplinkos mikrobiologiniai
tyrimai. Sie tyrimai yra svarbls siekiant jvertinti mikroorganizmy paplitimg, jvairove ir funkcijas.
Mikrobiologiniams aplinkos tyrimams priskiriami maisto, vandens, pavirSiy, kosmetikos ir farmacijos tyrimai.
Tyrimai yra svarbls norint uztikrinti saugy ir stabily produkty vartojimg bei naudojima, taip pat svarbu
jvertinti patogeniniy mikroorganizmy paplitimg ir nustatyti galimg tar$a. Tyrimai atliekami vadovaujantis
standartais arba standartinémis veiklos procediromis. Laboratorijoje jdiegta ir akredituota kokybés vadybos
sistema pagal LST EN ISO/IEC 17025:2018 standarto reikalavimus.

Maisto ir vandens mikrobiologiniai tyrimai yra itin svarbi visuomenés sveikatos ir aplinkos apsaugos
sritis, skirta uZztikrinti, kad vartotojams tiekiami produktai baty saugus ir atitikty higienos bei kokybés
reikalavimus. Kosmetikos ir farmacijos mikrobiologiniai tyrimai yra esminé kokybés kontrolés ir saugos
uztikrinimo dalis, kadangi Sie produktai tiesiogiai lie€iasi su Zmogaus oda, gleivinémis ar net patenka |
organizmo vidy. Visy Siy tyrimy tikslas — uztikrinti, kad produktai bty saugds, stabilds ir atitikty grieztai
reglamentuotus reikalavimus.

Apibendrinant, mikrobiologiniai tyrimai yra neatsiejami nuo ligy prevencijos ir visuomenés sveikatos
apsaugos. Jie sudaro pagrindg rizikos vertinimui, kontrolés priemoniy taikymui ir nuolatiniam saugos
gerinimui. Ne maisto produkty, vandens, maisto mikrobiologiniai tyrimai yra bdtini siekiant apsaugoti
vartotojy sveikatg, uztikrinti produkty stabilumg ir atitikti tarptautinius saugos bei kokybés standartus. Jie
sudaro svarby pagrindg tiek produkty gamybai, tiek jy nuolatinei kontrolei rinkoje.
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39. LEGACY EFFECT OF WHITE MUSTARD COVER
CROPPING AND TILLAGE ON ARBUSCULAR MYCORRHIZAL
FUNGI COLONIZATION AND COMMUNITY COMPOSITION IN
VOLUNTEER BARLEY ROOTS

Arman Shamshitov!, Grazina Kadziené?, and Skaidré Suproniené’

T Microbiology Laboratory, Institute of Agriculture, Lithuanian Research Centre for Agriculture and
Forestry (LAMMC)
2 Department of Soil and Crop Management, Institute of Agriculture, (LAMMC)
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Brassica cover crops are widely used in agroecosystems, yet their legacy effects on arbuscular
mycorrhizal fungi (AMF) remain variable and not fully understood. We examined how a standing white
mustard (Sinapis alba L.) cover crop interacts with tillage intensity to influence AMF colonization and
community composition in volunteer barley roots. AMF responses were assessed using complementary
approaches, including microscopic quantification of root colonization, 18S rRNA gene amplicon
sequencing, and taxon-specific quantitative PCR. Roots were sampled before mustard termination to avoid
plant tissue disruption and isothiocyanate release, allowing host-mediated effects to be distinguished from
potential biofumigation-related disturbance.

AMF colonization was mainly influenced by soil disturbance, with significantly higher colonization
under no-tillage than under conventional tillage. In contrast, community responses varied with taxonomic
resolution. At the amplicon sequence variant (ASV) level, the presence of white mustard reduced AMF
richness, while diversity and evenness remained largely unchanged. When analyzed at the genus level,
richness remained stable, whereas diversity and evenness declined under the combined influence of cover
cropping and conventional tillage, indicating that soil disturbance modulated cover-crop legacy effects.
Dominant Glomeraceae lineages were relatively stable across treatments, and total AMF abundance
showed no consistent response to management, although Rhizophagus irregularis was more abundant
under no-tillage. Colonization intensity was positively associated with ASV richness rather than with
individual taxa, suggesting that early colonization dynamics may depend more on overall community
diversity than on the dominance of specific lineages.

These findings indicate that even short-term management practices can reorganize early-season
AMF communities in a context-dependent manner, with potential implications for crop establishment and
soil mutualistic networks.
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40. ZIEMINIY KVIECIY (TRITICUM AESTIVUM L.) GRYBU
BENDRIJOS: ENDOSFERA, RIZOSFERA IR DIRVOZEMIS

l. Soké!, D. Cepukoit!, S. Jaselinaité!, D. Burokiené®

" Augaly patologijos laboratorija, Valstybinis moksliniy tyrimy institutas Gamtos tyrimy centras, Vilnius
ieva.soke@gamtc.lt

Endosferos, rizosferos ir dirvozemio grybai daro teigiamg jtakg sveiko augalo augimo bei vystymosi
procesams. Sie mikroorganizmai gali apsaugoti $eimininkus nuo biotinio ir abiotinio streso, reguliuoti jy
augimg bei stimuliuoti maistiniy medziagy jsisavinimg. Dél Siy savybiy grybai gali bati panaudojami
fitopatogeny kontrolés, organinés medziagos skaidymo ir mikrobiologiniy trgSy biotechnologijose, kurios
ypac paklausios tokiose srityse kaip zemés udkis. Tai galima sieti su augancios zmoniy populiacijos
didéjanciu maisto poreikiu, kurj patenkinti turi augaliné produkcija.

Zieminiai kviegiai (Triticum aestivum L.) yra vienas i$ labiausiai auginamy kultdriniy augaly vidutinio
klimato juostose. Jie tiesiogiai susije su pasauline ekonomika ir apsiripinimu maistu. Nepalankis biotiniai
ir abiotiniai veiksniai lemia Zieminiy kviegiy derliaus sumazéjima bei kokybés suprastéjima. Sias problemas
galima spresti mikroskopiniais grybais gristomis biotechnologijomis, taCiau norédami suzinoti, kokig jtakg
augalui daro tiriamieji mikroorganizmai, pirmiausia turime atlikti jy identifikavima. Tad Sio tyrimo tikslas yra
nustatyti Zieminiy kvieCiy endosferos, rizosferos ir dirvozemio gryby jvairove.

Zieminiy kviediy augalai ir jy dirvoZzemis buvo surinkti 2025 mety balandzio-liepos ménesiais
Svengioniy rajone. Endosferos mikroskopiniai grybai buvo i§skiriami i§ $aknuy, rizosferos — i$ jy nuoplovy,
o dirvozemio — i§ substrato neturéjusio tiesioginio kontakto su pozemine augalo dalimi. IS viso buvo iSsKkirti
550 izoliatai: 283 — i$ dirvoZemio, 226 — i$ endosferos ir 41 — i$ rizosferos. Visi izoliatai buvo suskirstyti
111 morfologiniy grupiy pagal kolonijos fenotipinius poZymius. Planuojama grupiy atstovus identifikuoti
remiantis ITS regiono seka. Gauti tyrimo rezultatai suteiks duomeny apie zieminiy kvieciy gryby bendrijy
rasiy jvairove.
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41. ASCH DOMAIN-CONTAINING PROTEINS CAN ACT AS
TRANSFER RNA N*-ACETYLCYTIDINE ERASERS
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Department of Molecular Microbiology and Biotechnology, Institute of Biochemistry, Life Sciences
Center, Vilnius University, 10257 Vilnius, Lithuania
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Né-acetylcytidine (ac*C) is a conserved RNA modification associated with RNA stability, accurate
translation, and human diseases. While enzymes responsible for ac*C formation are known, less is
understood about its possible removal. The Escherichia coli protein YqfB, belonging to the widespread yet
poorly characterized activating signal cointegrator homology (ASCH) domain protein family, has been
described as an amidohydrolase acting on free ac*C and related N-acylated cytidine derivatives.

Here, we investigated whether ASCH domain-containing proteins could act on ac*C within tRNA
molecules. We characterized 19 ASCH family proteins from bacterial, archaeal, and human sources.
Recombinant proteins were purified, and their activity was analyzed by TLC for nucleoside hydrolysis and
by HPLC-MS/MS for ac*C level evaluation in tRNA. While nucleoside hydrolysis was not observed for all
tested proteins, all deacetylated tRNA in vitro using both bacterial and eukaryotic substrates. In addition,
their activity was supported by decreased ac*C levels upon expression in E. coli (fig. 1).

eac*C12 archaea

eac‘C34 bacteria \i/ human

C12/C34

S ———
CH; “HN G*K**[E/T]*R NH,
S e B IR

Figure 1. Schematic representation of tRNA deacetylation by ASCH domain—containing proteins. ac*C12
and ac*C34 indicate modified positions in eukaryotic and bacterial tRNAs, respectively.

Nucleic acid interactions were examined using electrophoretic mobility shift assays (EMSA) with
tRNA, ssRNA, and ss/dsDNA oligonucleotides. The proteins displayed diverse binding properties: some
interacted with RNA and/or DNA, while others showed no detectable binding. In a subset of archaeal
proteins, a C-terminal helix-turn-helix domain was identified and shown to promote strong tRNA binding.
Despite differences in sequence, structure, and nucleic acid binding, all tested ASCH proteins shared the
ability to remove ac*C from tRNA. This provides the first evidence of enzymatic ac*C deacetylation in
tRNA and expands current understanding of the functional diversity of this protein family.
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42. LAUKINIU KIAUNINIY (MUSTELIDAE) UZSIKRETIMAS
ERKIY PERNESAMAIS PATOGENAIS

Daiva Sakiené, Asta Aleksandravigiené, Loreta Griciuviené, Indré Lipatova, Rasa
Vaitkevicitté, Algimantas Paulauskas
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Kiauniniai (Mustelidae) yra placiai Europoje paplite smulkds plésrieji zinduoliai, taciau duomeny apie
jy vaidmenj erkiy perneSamy patogeny cirkuliacijoje gamtinése ekosistemose vis dar triksta. Dél savo
ekologijos ir elgsenos Sie gyvinai daznai kontaktuoja su erkémis, todél gali dalyvauti erkiy perneSamy
patogeny palaikyme ir plitime. Sio tyrimo tikslas buvo jvertinti laukiniy kiauniniy uZsikrétimg erkiy
perneSamais patogenais Lietuvoje.

2013-2025 metais jvairiuose Lietuvos regionuose surinkti akmeninés kiaunés (Martes foina),
miskinés kiaunés (Martes martes), kanadinés audinés (Neovison vison) ir paprastojo (tamsiojo) Sesko
(Mustela putorius) audiniy méginiai. IS meéginiy iSskirta DNR buvo tiriama naudojant tikro laiko PGR, siekiant
nustatyti Anaplasma/Ehrlichia spp., Babesia spp., Rickettsia spp., Bartonella spp. ir Borrelia spp. Teigiami
méginiai buvo toliau analizuojami taikant lizdine, pusiau lizdine ir tradicine PGR bei atliekant nukleotidy
seky analize patogeny identifikacijai.

Molekuliniai tyrimai parodé, kad laukiniy kiauniniy meéginiuose buvo nustatyta Babesia spp.,
Anaplasma phagocytophilum, Rickettsia raoultii, Ehrlichia muris. Patogeny paplitimas skyrési priklausomai
nuo kiauniniy rdsies. Gauti rezultatai rodo, kad kiauniniai Lietuvoje gali prisidéti prie erkiy pernesamy
patogeny cirkuliacijos gamtinése ekosistemose, nors jy rezervuarinis vaidmuo gali skirtis tarp rasiy. Sis
tyrimas papildo duomenis apie kiauniniy reikSme vektoriniy infekcijy ekologijoje ir pabrézia tolesniy tyrimy
batinybe, siekiant iSsamiau jvertinti jy vaidmenj patogeny perdavimo grandinégje.

Tyrimai buvo i$ dalies finansuoti VDU KLIGEN fondo projekto ,Kiauniniy Zinduoliy (Mustelidae)
uZsikretimas erkiy perneSamais patogenais Lietuvoje léSomis (projekto Nr. P-N-25-03).
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43. FERMENTUOTU AVIZU GERIMY KOKYBES, SAUGOS
RODIKLIY IR JUSLINIY SAVYBIUY ANALIZE
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Salaseviciené
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Avizy gérimai, augalinés kilmés produktai, pasirodé esgs puikis tradiciniy pieno produkty
pakaitalai, padedantys sumazinti laktozés netoleravimg ir alergijas. Fermentacija ne tik pagerina avizy
geérimy juslinius rodiklius, bet ir sustiprina jy maistines bei funkcines savybes, veikiant pieno ragsties
bakterijoms.

Fermentuoty avizy gérimy mikrobiologiniai, cheminiai ir jusliniai rodikliai yra susije, jy integruotas
stebéjimas gali sudaryti pagrindg teisiniam Siy produkty saugos ir kokybés reglamentavimui. Tiriant
astuoniy modifikacijy gérimy savybiy pokyc€ius dviejy ménesiy laikotarpiu, siekiama pasillyti pagrjstus
ribinius rodiklius, galinCius tapti pagrindu nacionalinéms teisés normoms. Fermentuoty gérimy mikroflorg
sudaro jvairios probiotinés bifidobakterijy ir pieno ragsties bakterijy rasys. Kontroliuojami ir indikatoriniai,
gedimg, toksikoinfekcijas ar apsinuodijimus galintys sukelti mikroorganizmai bei pH, etilo alkoholio
koncentracija, sviesto rugsties kiekis.

Vertinant probiotiniy bakterijy skai€iy produkto matricose galima konstatuoti, kad jos lieka
gyvybingos visu tyrimo laikotarpiu iki 64 pary. Saugos rodikliai avizy gérimuose uztikrinami, Listeria
monocytogenes, Salmonella, Staphylococcus. aureus neaptinkami, Bacillus cereus aptikimas gali rodyti
apsinuodijimo pavojy, vienoje matricoje B. cereus aptinkamos jau tyrimo pradzioje, laikymo eigoje jy
skaicius auga, po 64 pary randama (1,5+0,3)x10¢ KSV/ml.

Fermentuoty produkty juslinés savybés gali pablogéti atsirandant kvapo pokyc&iams, kurie
apibadinami kaip: ,jauCiamas gaizus, panasus j iSlaikyto sirio kvapg, rigstus, su gedimo pozymiais,
mieliy fermentacijos kvapas*“. Buvo nustatyti mikroorganizmai, galintys turéti jtakos fermentuoty avizy
produkty juslinéms savybéms, tai koliforminiy bakterijy, mezofiliniy anaerobiniy mikroorganizmy spory,
pelésiniy gryby, mieliy skaicius.

Neigiama jtaka juslinéms savybéms koreliuoja su mezofiliniy anaerobiniy mikroorganizmy ir
mieliy padidéjusiu skaiciumi.

Tyrimai finansuoti pagal Zemés tkio, maisto Gkio ir Zuvininkystés 2023—-2027 mety moksliniy Tyrimy ir

eksperimentinés plétros projekto vykdymo 2025 m. spalio meén. sutartj Nr. MTE-25-12 ,Maisto grandinéje
sidlomy bakteriniy preparaty tyrimai*
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Identifying differentially abundant (DA) microbes across various samples is a common objective in
microbiome studies. However, numerous available DA tools produce quite contradictory results because
they differ in how they handle compositionality, sparsity, and heterogeneous sequencing depth in
microbiome data. As a result, there is a need for improved DA tools that enable more comprehensive
analyses across a broad range of biologically relevant scenarios.

Here, we introduce PURSUE (Microbiome Profiling Using multinomial Regression with resampling-
Supported Uncertainty Estimation), an improved multinomial regression and differential ranking-based
method for microbiome profiling. The PURSUE combines DACOMP-style reference-based normalization
with a MaAsLin3-style two-part modeling strategy that separately models prevalence and positive
abundance. Statistical inference is performed using an LDM-style restricted Freedman-Lane row
permutation process, which enables hypothesis testing under complex study designs. Evidence from the
prevalence and abundance models is then aggregated using a union test based either on ACAT or a
minimum-p appraoch, with the final p-values calibrated by permutation and multiple-testing adjustment. In
addition, PURSUE include uncertainty estimation and batch-effect correction, providing valuable contextual
information and enabling to explore more complex experimental designs, both of which are crucial for
interpreting environmental microbial community data in ecological studies. Finally, we will demonstrate the
performance of PURSUE in comparison with other commonly used DA methods.
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45. A GFP-BASED BIOSENSOR FOR SCREENING MPRO
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Proteases represent a major class of therapeutic targets in modern drug discovery. Continued
research into protease structure, specificity, and regulation is expected to facilitate the development of more
effective treatments for not only for viral and bacterial infections, but also for cancer, cardiovascular
disorders, and other diseases where protease activity is implicated. Many viruses translate their entire
genetic information into a single long, inactive "polyprotein" chain. Without the viral protease to cleave this
chain into functional pieces, the virus cannot mature and infect other cells. The ability to specifically
recognize and cut diverse substrate sequences is a characteristic that is conserved across various families
of viral proteases.

Drug development strategies targeting proteases typically focus on designing inhibitors that either
block the enzyme’s active site or alter its catalytic mechanism, for example, broader-spectrum Mp protease
inhibitors. So far, more than 1,000 potential covalent inhibitors targeting the Mp™ protease SARS-CoV-2 of
have been tested, but only nirmatrelvir (Paxlovid®) has received approval from the FDA. Hence, clinical
trials are still ongoing to develop effective drugs against novel coronaviruses and SARS-CoV-2 variants
resistant to currently prescribed inhibitors. The resistance is mainly due to mutations in the Mpro (3CLpro)
gene, particularly at the inhibitor binding site.

In this study, we present a biosensor system that generates a positive fluorescence signal for
screening MP™ protease inhibitors in E. coli and human embryonic kidney (HEK293T) cells. For this
purpose, we used a GFP-based reporter containing Mp© protease target sites. Co-expression of Mpr©
protease and the GFP sensor indicated efficient hydrolysis of the modified GFP in both organisms.
Additionally, we demonstrated the digestion reaction and its inhibition in vitro and in vivo experiments.

Funding: Research Council of Lithuania “Development of fluorescent sensors for discovery of targeted antibiotics by
positive selection “, No. S- MIP -24- 94.
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46. GENOMINIAI POKYCIAI IR DNR METILINIMO MODELIAI
SKIRTINGUOSE PSEUDOMONAS AERUGINOSA
BAKTERIOFAGAMS ATSPARIUOSE FENOTIPUOSE

Laurynas Vaitkus, Giancarlo Russo

EMBL-PI, GMC, Vilniaus Universitetas, Vilnius, Lietuva
elektroninis.pasStas@praneséjas.|t

Bakteriofagai, tai vienas svarbiausiy bakterijy evoliucijg formuojanciy veiksniy. Pastaruoju metu jie
vis dazniau nagrinéjami kaip alternatyva antibiotikams. Taciau oportunistiniai patogenai, tokie kaip
Pseudomonas aeruginosa, pasizymi jvairiais atsparumo bakteriofagams mechanizmais, kuriy molekuliniai
mechanizmai vis dar néra iki galo aiskds. Sio darbo tikslas buvo istirti genominius pokygius ir DNR
metilinimo modeliy skirtumus skirtinguose bakteriofagui atspariuose P. aeruginosa fenotipuose.

Tyrime analizuota Pseudomonas aeruginosa PA14 ir lizinio bakteriofago DMS3vir sgveika. Darbo

metu buvo atrinkti du morfologiskai skirtingi bakteriofagams atspariis Pseudomonas aeruginosa kolonijy
morfotipai — fraktalinis ir taskinis. Sie morfotipai pakartotinai paveikti ta pacia bakteriofago DMS3vir
koncentracija, siekiant jvertinti jy atsakg j fagy poveikj ir nustatyti su tuo susijusius genetinius bei
epigenetinius pokycius. Atlikta pilno genomo sekoskaita panaudojant ,Oxford Nanopore“technologijg. Taip
pat vertinti CRISPR lokusy pokyc¢iai bei galimi papildomi atsparumo mechanizmai.
IS gauty rezultaty matyti, kad skirtingi Pseudomonas aeruginosa morfotipai gali taikyti skirtingas atsparumo
strategijas. Fraktalinio morfotipo kolonijose atsparumas siejosi su CRISPR sistemos aktyvumu ir naujy
tarpikliy (angl. spacer) jgijimu, o taskinio morfotipo kolonijose buvo nustatyti rySkesni metilinimo pokyciai.
Tyrimas atskleidzia, kad P. aeruginosa prisitaikymas prie bakteriofagy apima ir genominius, ir
epigenominius pokycius, kurie yra svarbis formuojantis skirtingiems atsparumo fenotipams.
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47. THE OVERWINTERING AND MATURATION OF
PSEUDOTHECIA OF V. INAEQUALIS

Alma Valiuskaité'!, Neringa Rasiukeviciaté', Armina Morkeliiiné', Justina Griauzdaité?,
Regina Rancane?

" Lithuanian Research Center for Agriculture and Forestry, Lithuania
2 LBTU Institute for Plant Protection Research “Agrihorts”, Latvia
alma.valiuskaite@lammec.lIt

One of the most significant apple diseases in temperate zones in the world is apple scab (Venturia
inaequalis). The aim was to evaluate the influence of weather factors on the overwintering and maturation
of the apple scab pathogens in leaf litter. Research conducted at Lithuanian Research Center for Agriculture
and Forestry Institute of Horticulture. In autumn of 2020, 2021 and 2022 at 50% leaf fall (BBCH 95), infected
leaves of scab susceptible apple cvs. Alva, Auksis and Lobo collected from integrated orchard. The maturity
stages of pseudothecia of V. inaequalis were investigated weekly March in 2021, 2022 and 2023. Ten
leaves selected randomly from each leaf bed until the first discharge of ascospores detected. Two
pseudothecia were randomly picked off with a scalpel from the leaf under the microscope and evaluated
microscopically for to detect the maturity stage of pseudothecia and asci. The maturity stage of
pseudothecia and asci was rated starting from stage 4 using a stage schedule as follows: 4 —
pseudoparaphyses beginning to appear in the lumen of pseudothecium as the ascogonium disappears; 5
— lumen of pseudothecium filled with pseudoparaphyses; 6 — the appearance of asci; 7 — asci one half of
mature size; 8 — asci formed but contents not differentiated; 9 — asci with spores begin to form, but not yet
septate; 10 — asci with ascospores being formed, usually septate; 11 — asci with ascospores formed, but
not pigmented; 12 — ascospores pigmented and mature; 13 — ascospores discharged; 14 — asci aborted.
The meteorological conditions fixed by IMETOS (Pessl Instruments, Austria) weather station. We calculated
degree days starting from leaf fall (BBCH 95) until the release of ascospores for each apple cultivar in 2021,
2022, and 2023. Results revealed that pseudothecia of V. inaequalis developed until March in the
overwintered leaves of all evaluated apple cultivars. Ascospores of pathogens matured at the beginning of
April, but the first spores discharged at the end of April or at the beginning of May when the physiological
maturity was reached. The general tendency was that although the weather conditions differed from year
to year, the time of first ascospore release of Venturia spp. was similar between the years. However, results
indicated that on apple cultivars with late leaf fall V. inaequalis started to release ascospores later than on
cultivars with an early leaf fall. It was determined a difference between the actual first ascospore discharge
and the first infection risk by the decision support system (DSS). The DSS predicted the initial infection risk
before the actual first ascospore discharge, so spraying can be done later than the Venturia inaequalis
model suggests.
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48. THE EFFECT OF BEE PROPOLIS AGAINST YEAST AND
BACTERIA BIOFILM

Olga Vasiljeva', Antanas Straksys', Arlinas Stirké', Wanessa De Cassia Martins
Antunes De Melo'

" Department of Functional Materials and Electronics, State Research Institute Center for
Physical Sciences and Technology, Lithuania
olga.vasilieva@ftmc.It

Antimicrobial resistance presents a significant challenge to global health and well-being, particularly
due to microbial biofilms that decelerate effective treatment of chronic infections. This study evaluates the
effect of bee propolis dissolved in NADES (Natural Deep Eutectic Solvents) on Staphylococcus aureus and
Candida albicans biofilm formation. Planktonic cells of S. aureus were treated with samples containing
different concentrations (2, 4, 6, 8 and 10 mg/ml) of propolis and a CFU assay was applied in order to
optimize the final concentration of propolis and the time of incubation needed to inhibit the growth of
bacterial cells.

Using these previous results S. aureus and C. albicans biofilms were treated with samples containing
the greater propolis concentration (6 mg/ml), and CFU assay and XTT were performed to evaluate the
efficacy of it in disrupting established biofilms. Results indicate a significant reduction in cell proliferation
and vitability in treated biofilms compared to untreated controls.

This research highlights the potential of propolis as a natural antimicrobial agent and provides strong
arguments for the usage of ,green chemistry “, supporting further investigation into wider application of
propolis and NADES against other biofilm-forming pathogens in clinical settings.
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49. STAFILOKOKU RUSINES JVAIROVES IR PAPLITIMO
SKIRTINGUOSE VILNIAUS UNIVERSITETO FAKULTETUOSE
TYRIMAS

Vilté Venckuté', Rusné Pukanasyté', Tatjana Kirtikliené?, Laima Tamulionyté3, Vika
Gabe*

'Medicinos fakultetas, Vilniaus universitetas, Lietuva
2 Gyvybés moksly centras, Vilniaus universitetas, Lietuva
3 Vilniaus universiteto ligoniné Santaros klinikos, Lietuva
4Fiziologijos, biochemijos, mikrobiologijos ir laboratorinés medicinos katedra, Biomedicinos institutas,
Medicinos fakultetas, Vilniaus universitetas, Lietuva
vilte.venckute@mf.stud.vu.It

VieSyjy erdviy pavirSiai, ypa€ dury rankenos, pasizymi didele mikrobine tar$a ir vaidina svarby
vaidmen] pernesant potencialiai patogeni§kus mikroorganizmus akademinéje aplinkoje. Sio tyrimo tikslas
— jvertinti Staphylococcus genties bakterijy paplitimg tarp skirtingy Vilniaus universiteto fakultety.

Tyrimas buvo vykdomas 2025 m. balandzio mén. 3-5 dienomis trijuose Vilniaus universiteto
fakultetuose — Medicinos fakultete (MF), Matematikos ir informatikos fakultete (MIF) ir Gyvybés moksly
centre (GMC). Méginiai (N = 120) surinkti nuo daznai lieCiamy pavirSiy — iSoriniy ir vidiniy dury rankeny.
Méginiai, buvo imami nuo viso dury rankenos pavirSiaus, naudojant sterily, fiziologiniu tirpalu suvilgytg
tamponél;j, tose paciose vietose tuo paciu metu (tarp 7:00 ir 8:00 val. bei tarp 16:00 ir 17:00 val.). Surinkti
méginiai 2 val. bégyje iSséti j Manitolio druskos agarg (Liofilchem, Italija). Paséliai kultivuoti 24 val. 37 °C
temperatiroje. Po kultivavimo buvo nustatytas iSskirty stafilokoky kolonijas sudaranciy vienety (KSV)
skaicius. Stafilokoky rdsiy identifikacijai taikyti bakterioskopinis metodas, latekso agliutinacijos testas
(Oxoid, Olandija) ir MALDI-TOF masés spektrometrijos (Bruker MALDI Biotyper Sirius System) metodas.

Tyrimo metu i$ viso buvo i$skirta 1579 KSV, i$ kuriy daugiau nei pusé t. y. 55,7 % (n = 880) sudaré
Staphylococcus genties bakterijos. Identifikuota 13 skirtingy stafilokoky rasiy: 11 rasiy MIF, ir po astuonias
MF ir GMC. Didziausias stafilokoky kiekis nustatytas MF (53,3 %; n = 469), vyraujancios rasys — S.
saprophyticus (33,5 %; n = 157) ir S. epidermidis (27,9 %; n = 131). Tuo tarpu MIF i5augo 37,9% (n = 334)
visy stafilokokuy, kuriy didZioji dalis buvo S. hominis (39,2 %; n = 131) ir S. epidermidis (36,5 %; n = 122).
Maziausiai stafilokoky rasta GMC (8,8 %; n = 77), kur dominuojancios radys buvo S. hominis (45,5 %; n =
35) ir S. capitis (24,7 %; n = 19).

Didziausia Staphylococcus genties risiy jvairové buvo stebéta MIF, tadiau daugiausiai stafilokoky
kolonijy iSaugo MF.
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50. COMPOSITION OF FUNGAL MICROORGANISMS ON
PEARS

Iglé Vepstaité-Monstavicé!, Juliana Luk$a’2, Ramuné Staneviciené’, Zivilé Strazdaité-
Zieliené', Elena Serviené'?

"Laboratory of Genetics, State Scientific Research Institute Nature Research Center, Lithuania
2Department of Chemistry and Bioengineering, Vilnius Gediminas Technical University, Lithuania
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Pear (Pyrus communis) fruits, due to their benefits in taste and nutrition, are widely used in the daily
diet. The various microorganisms that inhabit them can influence fruit quality, postharvest behavior,
susceptibility to spoilage, and affect human health. In this study, we determined the composition of fungal
microorganisms on naturally fallen pears using culture-dependent methods and ITS2-based Next
Generation Sequencing. Metagenomic analysis revealed that dominant genera were Hanseniaspora,
Aureobasidium, and Microcyclospora, representing more than 90% of the total microbial community.
Hanseniaspora uvarum was confirmed as the dominating species among cultivable yeasts, followed by
Metschnikowia sp. and Pichia sp. The growth rates of isolated yeast strains were evaluated, and detected
that H. uvarum, and P. terricola demonstrated the lowest generation times, while M. fructicola, and P.
fermentans — the highest. The yeast interactions were tested using a pairwise co-culture assay, and the
complete inhibition of P. terricola by H. uvarum was observed. H. uvarum exhibited moderate suppressive
effects toward P. fermentans and M. fructicola. Other pairwise interactions of yeasts were weak. The
analysis of antagonistic activity revealed that M. fructicola showed inhibitory effects against S. cerevisiae
yeasts and Staphylococcus aureus, Listeria innocua, and Salmonella typhimurium bacteria. This yeast
strain presents significant advantages for application in biocontrol.

This investigation can contribute to a broader understanding of the complex relationships between
fruit host and their resident fungal microbiota, including both pathogenic and beneficial species. A
comprehensive analysis of the modes of action of antagonistic yeasts, along with their interactions, is
important for ensuring biosafety and developing sustainable agriculture.
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51. METHYLOME SEQUENCING OF PHAGE SUSCEPTIBLE
AND NON-SUSCEPTABLE APHANIZOMENON FLOS-AQUAE
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2Laboratory of Algology and Microbial Ecology, Nature Research Center, Lithuania’
sigitas.sulcius@gamtc.|t

Restriction-modification (R-M) systems provide significant protection to the microbial cell against
invasion of foreign dsDNA, including phage genomes. The protection mechanism is straightforward — the
unmethylated foreign DNA entering bacterial cell is cleaved by the endonuclease activity. The more a phage
genome contains restriction sites, the more susceptible it is to restriction. In addition, it has been shown
that host-specific methylation may affect phage ability to infect and propagate within the host cell. Thus,
one could hypothesize that alterations in methylome profile of the host may confer resistance against
infecting phage.

To investigate the role of methylation in phage-host interactions, we used cyanobacterium

Aphanizomenon flos-aquae strain 2012/KM1/D3 — cyanophage vB_AphaS CL131 (CL131) as a model
virus-host system. We employed long-read Oxford Nanopore sequencing, which can detect various forms
of DNA modification directly during the sequencing process, to analyze methylomes of both, the CL131
cyanophage and cyanophage-susceptible and non-susceptible A. flos-aquae strains.
Our findings indicate that cyanophage CL131 contains numerous restriction sites that are potentially
targeted by A. flos-aquae restriction endonucleases (REases), with only ~38 % of REase recognition sites
being methylated, and with the overall level of genome methylation being as high as 5 %. Comparative
analysis revealed highly similar level of genome methylation between cyanophage-susceptible (0.76 %)
and non-susceptible (0.74 %) A. flos-aquae strains, with over 99% of genes methylated in both phenotypes
at least in one position. This preliminary analysis implies that A. flos-aquae resistance to the cyanophage
CL131 is likely not mediated by DNA methylation patterns. Instead, the evidence of significant phage
genome methylation suggests a viral strategy to evade host R-M systems, potentially facilitating successful
infection and lysis by mimicking host DNA profile.
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52. EFFECTS OF ANTAGONISTIC SOIL BACTERIA ON
MYCELIAL GROWTH, SPORE GERMINATION AND HYPHAL
STRUCTURE OF FUSARIUM SPP.

Evelina Zavtrikoviené', Renata Zvirdauskiené', Skaidré Suproniené’

"Microbiology Laboratory/Institute of Agriculture, Lithuanian Research centre for Agriculture and Forestry,
Lithuania
evelina.zavtrikoviene@lammc.lt

Fusarium head blight is one of the most destructive cereal diseases in the world, caused by Fusarium
graminearum (F.gram) and Fusarium culmorum (F.cul). It has been reported that non-gramineous plants
and weeds act as asymptomatic reservoirs of Fusarium spp. in agroecosystems, whereas antagonistic
bacteria are able to inhibit the growth and pathogenicity of these pathogens. The aim of this study was to
evaluate the antagonistic acitivity of a soil bacterium strain (12-45) against F. gram and F. culm, by
determining its effect on the mycelium growth, spore germination and hyphal structure using scanning
electron microscopy (SEM). The tested 12-45 bacteria - Bacillus amyloliquefaciens Hy7 strain (99%,
according to 16S). F. cul (14-24N, 14-24P) and F. gram (25-36N, 25-36P) were isolated from non-
gramineous plants (N) and weeds (P). The antagonistic effect was assessed by the dual culture method on
potato dextrose agar (PDA). Spore germination was tested by incubating suspensions in liquid medium.
Spore germination was assessed after 0, 8 and 24 h, counting the germination of 100 spores under a light
microscope. After the dual culture test, morphological changes in hyphae in the zone of bacterial-fungal
interaction were analyzed by SEM using high vacuum. It was found that strain 12-45 was able to form clear
zones of inhibition: the average zone of inhibition against F.gram reached 4.4 mm, against F.cul — 2.4 mm,
regardless of the origin of the isolates from different host plants. Spore germination test showed that in the
negative control after 8 and 24 h. 98—100% of spores germinated. In the fungicide variant after 8 h. spore
germination reached 36% (24P) and 35% (19P). In bacteria variant spore germination reached 67% (24P)
and 71% (19P). After 24 h. spore germination increased in all groups (83-94%). SEM analysis showed that
the effect of bacteria caused hyphal surface deformations, including wrinkling and structural flattening. In
the samples with fungicide treatment clear hyphal ruptures were observed, while in the negative control,
the hyphae remained morphologically unchanged. In conclusion, strain 12-45 inhibited F. graminearum
more strongly than F. culmorum, moderately reduced spore germination at early stages, and induced
structural changes in hyphae confirmed by SEM analysis, indicating its potential as a biological control
agent against diseases caused by Fusarium spp.
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53. DIRVOZEMIO AKTINOMICETAI KAIP POTENCIALUS
ANTIMIKROBINIY MEDZIAGU SALTINIAI

Renata Zvirdauskiené'2, Neringa Matelioniené?
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Mikroorganizmai laikomi vienu svarbiausiy natdraliy bioaktyviy junginiy Saltiniy. Tarp jy ypatinga
reikSme turi aktinomicetai — filamentinés gramteigiamos bakterijos, priklausancios Actinobacteria tipui ir
gebancios sintetinti jvairius antimikrobinius antrinius metabolitus. Dél didéjan€io mikroorganizmy
atsparumo antibiotikams, naujy antimikrobiniy medziagy paieska iSlieka aktuali.

Sio tyrimo tikslas - i§skirti aktinomicetus i skirtingy dirvoZzemiy ir jvertinti jy antimikrobines savybes
in vitro. Aktinomicety izoliacija atlikta taikant selektyvias maistines terpes ir klasikinj séjimo metodag
(giluminiu ir pavirSiniu badais). ISskirtos kultdros buvo iSgrynintos, identifikuotos morfologiskai ir
tolimesniems tyrimames atrinkti 9 izoliatai.

Antimikrobinis aktyvumas vertintas dvigubos kultiros ir difuzijos j agarg metodais. Tyrimo metu gauti
keli morfologi$kai skirtingi aktinomicety izoliatai, kuriy antimikrobinis aktyvumas pries$ tirtus bakterinius ir
grybinius patogenus skyrési, todél atrinkti 5 stipriausiu antimikrobiniu poveikiu pasizyméje izoliatai.

Atrinkty izoliaty kultGros fermentuotos skystoje terpéje, naudojant rotacinj purtyma, bioaktyvios
medziagos ekstrahuotos etilo acetatu, o jy aktyvumas jvertintas disky difuzijos metodu. Nustatyta, kad
vieno izoliato ekstraktas pasizyméjo stipriu antibakteriniu, o kito — stipriu fungicidiniu aktyvumu, tuo tarpu
like izoliatai turéjo silpng arba vidutinj fungicidinj poveik|.

Stipriausiu antimikrobiniu aktyvumu pasizyméje izoliatai identifikuoti molekuliniais metodais, atlikus
16S rRNR geno sekoskaitg, kuri leido nustatyti jy taksonomine priklausomybe.

Gauti rezultatai patvirtina, kad dirvoZzemio aktinomicetai iSlieka perspektyviu antimikrobiniy medziagy
Saltiniu.
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54. EFFECT OF FINAL NITROGEN CONCENTRATION ON
BIOCHEMICAL COMPOSITION OF GREEN ALGAE
SCENEDESMUS QUADRICAUDA

Petras Venckus', Eglé Lastauskiené’

1Life Sciences Center, Institute of Biosciences, Vilnius University, Lithuania
petras.venckus@af.vu.lt

Environmental conditions play a crucial role in shaping the biochemical composition of algae
biomass. This study examines the impact of nitrogen availability on the biochemical profile of the green
microalga S. quadricauda biomass, in particular variations in protein, lipid, and carbohydrate content.
During this study, a locally isolated strain of S. quadricauda was cultivated in Bold’s basal medium and
Vilnius city municipal wastewater under different environmental conditions.
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Figure 1. Carbohydrate, protein, and lipid content in the biomass dependence on the final total nitrogen
concentration. Lines represent best-fit curves for protein (red line) and carbohydrate (blue line) contents.

The results (Fig. 1) demonstrate that S. quadricauda have adaptive metabolic responses and they
determine biomass composition. Variations in environmental factors led to measurable shifts in the relative
proportions of major biochemical compounds. Under nitrogen-abundant cultivation conditions, algae
accumulated proteins (~35-40%), but under nitrogen deprivation, algae tend to store fixed carbon as
carbohydrates. Also, there is a dependence between the severity of nitrogen starvation and the biochemical
composition of the biomass. This indicates that manipulating growth conditions can be used to optimize
biomass quality for different uses. Overall, the findings highlight the importance of environmental control
during cultivation as a strategy for steering biomass biochemical composition.
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