
Application procedure 

Submission of documents 

Applicants must have a Master’s qualification degree or a higher education degree equivalent 

to it. 

The application with all required enclosures must be mailed via regular (air) mail or by an 

international courier service.  

Applicants have to submit to the Office of Doctoral and Postdoctoral Studies the following 

documents by the 25th of June (inclusive) unless stated otherwise: 

          1.  an application addressed to the Rector; 

          2. a copy of the passport or any other valid identification card; 

          3. copies of the Master’s diploma or of a higher education diploma equivalent to it and 

their supplements; 

          4. Curriculum Vitae; 

          5. a completed questionnaire with a photo; 

          6. a short description of prospective research project; 

          7. a list of research works and their copies, conference presentations, works awarded at 

academic competitions (if there is any); 

          8. recommendations by two academic referees from the topic of the relevant field of 

science (candidates to PhD studies in biochemistry have to submit one recommendation 

written by a supervisor of dissertation theme  see Dissertation themes);); 

          9. a certificate of assessment of academic qualifications issued by the Centre for 

Quality Assessment in Higher Education (if it is asked); 

          10. 15 Eur instalment cheque. 

All documents issued in a language other than English, Russian or Lithuanian should be 

supplemented with an official translation. Doctoral committees can require to submit additional 

documents which are not provided for in Vilnius University regulations on doctoral studies. 

Initiation grade is composed of the grade point average of Master’s diploma supplement and 

the assessment of conversation or research project (for candidates to PhD studies in biology). 

 

Conversations with the applicants will take place: 

Sceintific areas Data of Conversation Place of Conversation 

Natural Sciences 

Biochemistry N 004 26th of June, 2019 

At 1 p.m.  

Auditorium No C549 

Life Sciences Center 

Vilnius University 

Sauletekio ave. 7, 

10257 Vilnius, Lithuania 

Biology N 010 28th of June, 2019 

At 10 a.m. 

Auditorium No R206 

Life Sciences Center 

Vilnius University 

Sauletekio ave. 7, 

10257 Vilnius, Lithuania 

VU Gyvybės mokslų 

https://www.vu.lt/site_files/DRS/Doctoral_Studies/Application_form.docx
https://www.vu.lt/site_files/DRS/Doctoral_Studies/Application_form.docx
https://www.vu.lt/site_files/DRS/Doctoral_Studies/A_completed_questionnaire_with_a_photo.doc
https://www.vu.lt/en/studies/phd-students/admission/dissertation-themes
https://www.vu.lt/site_files/DRS/Doctoral_Studies/15_euro_instalment_voucher_of_registration.docx


centras (Saulėtekio al. 7, 

Vilnius), R206 auditorija 

Biophysics N 011 27th of June, 2019 

At 9 a.m.  

Auditorium No R109 

Life Sciences Center 

Vilnius University 

Sauletekio ave. 7, 

10257 Vilnius, Lithuania  

Ecology and Environmental 

Sciences N 012 

26th of June, 2019 

At 11 a.m. 

 

Auditorium No C547 

Life Sciences Center 

Vilnius University 

Sauletekio ave. 7, 

10257 Vilnius, Lithuania  

Zoology N 014 28th of June, 2019 

At 9 a.m. Birželio 28 d. 9 

val.  

Auditorium No C129 

Life Sciences Center 

Vilnius University 

Sauletekio ave. 7, 

10257 Vilnius, Lithuania  

Technological Sciences 

Chemistry Engineering T 

005 

26th of June, 2019 

At 11 a.m. 

Auditorium No C537 

Life Sciences Center 

Vilnius University 

Sauletekio ave. 7, 

10257 Vilnius, Lithuania  

 

Biochemistry N 040 

Topics of doctoral dissertations and supervisors 

 

Novel prognostic factors for acute myeloid leukaemia 

in adults.  

Acute myeloid leukaemia (AML) is an aggressive 

heterogeneous group of malignancies with different 

clinical behaviour and different responses to therapy. 

For many types of cancer, finding the cancer early 

makes it easier to treat. There are few screening tests for 

early detection of certain cancers in people without any 

symptoms at the market. But at this time, there are no 

special tests recommended to find acute myeloid 

leukaemia (AML) at early stages. Identifying prognostic 

molecular markers and understanding their biology and 

importance in AML diagnostics and prognostics are the 

first steps toward developing novel diagnostic tools 

or/and therapies for patients with AML. 

Dr. Veronika Borutinskaitė  

Phone No +370 5 223-4406 

Email 

veronika.borutinskaite@bchi.vu.lt 

Interaction between misfolded proteins and 

phospholipid membranes  

The neurodegenerative diseases are progressive 

diseases, which are characterized by the brain 

dysfunction and loss of neurons from some parts of the 

brain responsible for cognitive functions and memory. 

The protein (Aβ, Tau, s100A9) misfolding, aggregation 

and accumulation in neuronal intracellular and 

Dr. Rima Budvytytė  

Phone No +370 5 223-4401 

Email rima.budvytyte@gmc.vu.lt 



extracellular matrix are the common features for all 

these pathological conditions. Such proteins 

spontaneously tend to aggregate into coexistent multiple 

physical forms: oligomers, protofibrils, fibrils. 

Main focus of the proposed PhD project is to find out 

possible factors that may be related to the molecular 

level biochemical and biophysical events triggering or 

promoting neurodegenerative diseases. The PhD project 

will focus on one of the important group of these events: 

the interaction between the misfolded aggregates of 

proteins (Aβ, Tau, s100A9) implicated in 

neurodegeneration and the phospholipid membranes that 

mimicking neural membrane.  The interaction 

mechanism will be studied by electrochemical 

impedance spectroscopy (EIS) and atomic force 

microscopy (AFM) methods. 

 One of the major objectives of the PhD project will be 

the identification and structural, morphological 

characterization of toxic aggregated species that are 

linked to some of the prevailed neurodegenerative 

pathologies. The structural features will be explored by 

structure-sensitive analytical techniques such as AFM, 

dynamic light scarering (DLS). 

Impact of extracellular environment on stem cell 

properties  

The extracellular matrix serves as a support and 

attachment scaffold for cells, as a vessel for biologically 

active molecules, it allows intracellular contacts and 

communications, nutrients and other metabolites are 

transmitted or diffused through it. Thus, it is essential 

for these and many other functions. Physical properties, 

such as hardness or elasticity, play an important role in 

various cellular processes, such as migration, 

morphology modelling, proliferation, differentiation and 

generation of polarity; it is just as important in terms of 

the cellular population as a whole, for example, in tissue 

development or disease. The extracellular matrix is a 

necessary component of engineered tissues. Proper 

choice of the extracellular scaffold directly determines 

the quality of a fabricated tissue construct.  

The planned PhD research will concern the investigation 

of the role of the mammalian cell extracellular matrix in 

modulating the tissue environment. Matrix-dependent 

processes in the cell, such as sensitivity to inflammation, 

cytotoxic agents or differentiation inductors will be 

analysed, as well as other processes directly induced by 

the physical surroundings of the cells. The 

aforementioned studies are important in deepening 

understanding of biological processes in living 

organisms at normal and pathological conditions as well 

as for the construction of artificial tissues. 

The PhD research is available to aspirants with an 

education in molecular biology, biochemistry or other 

biological study fields. 

Dr. Virginija Bukelskienė  

Phone No +370 5 223-4408 

Email virginija.bukelskiene@bchi.vu.lt 



Role of epigenetic factors in female reproductive 

infertility  

Infertility affects up to 15 % of reproductive-aged 

couples worldwide. The causes of female reproductive 

infertility are very different: from genetic to germ cell 

structure / physiology defects. Still around 30 % of 

causes are unknown. Many therapeutic options to treat 

endometrial dysfunction and thereby improve pregnancy 

rates have already been tested. However, these therapies 

are still experimental and it will still take many years 

until they can be introduced into the clinical routine 

setting. One of the reasons might be incident to 

epigenetic modifications of DNA and chromatin 

proteins. To determine the causes of infertility it is 

necessary to understand the epigenetic factors and their 

role in endometrial dysfunction. 

Prof. Rūta Navakauskienė  

Phone No +370 5 223-4409 

Email ruta.navakauskiene@bchi.vu.lt 

Application of Biocatalysis Methods for 

Regioselective Synthesis  

Nowadays, a wide range of biocatalysts is available; 

therefore, unique decisions and new processes can have 

applications in pharmaceutical, pulp and paper 

industries, in the production of food and bulk chemicals 

as well as in agriculture or medicine. The increase in the 

demand of regioselectively functionalized compounds 

has encouraged the development of new biocatalysts. 

However, the amount of regioselective biocatalysts – 

enzymes or whole cells – for the compound 

functionalization in organic synthesis is still insufficient. 

Moreover, the enzymes performing efficient catalysis 

are still on demand. 

The principal goal of this PhD project is to produce a 

multiplicity of added-value compounds from simple 

feed-stocks or industrial waste materials by exploiting 

Nature’s biosynthetic machinery. The project will begin 

by exploring the biocatalytic potential of enzymes which 

we have recently isolated with a view to exploiting their 

unique capabilities in industrially relevant processes. 

The project will include synthetic biology, biochemistry, 

isolation and structure determination of novel 

compounds, and establishment of new biocatalytic 

processes for regioselective functionalization of target 

compounds. 

Dr. Jonita Stankevičiūtė  

Phone No +370 5 223-4397 

Email jonita.stankeviciute@bchi.vu.lt 

Modified nucleosides for enzymatic synthesis of 

nucleic acids  

The rapid development of molecular biology, 

biotechnology, synthetic biology and medical 

technology stimulates a high demand for alternative 

nucleoside and nucleotide modifications. Modified 

nucleosides or nucleotides are important both in 

medicine (antibacterial, antiviral drugs) and in the 

synthesis of modified oligonucleotides 

(aptamers/somamers). Tremendous efforts have been 

made to improve the properties of oligonucleotides by 

either incorporating chemical modifications in their 

structure or developing various nucleotides and other 

Dr. Daiva Tauraitė  

Phone No +370 5 223-4384 

Email daiva.tauraite@bchi.vu.lt 



biologically active compound conjugates. Creation of 

such hybrid molecules allows improving the properties 

of the existing oligonucleotides and gives them 

completely new properties.  

The aim of this project is to synthesize new unique 

amino acid-pyrimidine nucleoside and nucleotide 

hybrids and to investigate their use in the enzymatic 

synthesis of modified nucleic acids. 

Selection and investigation of aldose oxidoreductases  

The aim of this PhD project is selection, construction 

and application of new glucuronic acid and glucose 

oxidoreductases to biocatalysis. 

Carbohydrates are important feedstocks used in the 

chemical, pharmaceutical, medical and food industries. 

High added-value oxidized carbohydrates are difficult to 

obtain by chemical synthesis, therefore microbiological 

or enzymatic synthesis of oxidized carbohydrates can be 

the reasonable solution. In recent years, microbiological 

production of various oxidized carbohydrates such as 

aldone or uronic acids is very important, and the 

development of new enzymatic techniques is relevant. 

Quinone glucose dehydrogenase (GDH) (EC 1.1.5.2) is 

one of the possible enzymes that can be applied to the 

biocatalysis. The enzyme has a broad substrate 

specificity profile and catalyzes oxidation of glucose, 

allose, 3-O-methyl-glucose as well as disaccharides 

lactose, cellobiose, and maltose. One of the most 

promising methods for improving the catalytic 

properties of dehydrogenase is the production of 

mutated or modified enzymes using genetic engineering 

and recombinant technology. Searching for new aldose 

dehydrogenases / oxidases as well as modifying existing 

enzymes (such as glucose dehydrogenase) to create 

higher added value carbohydrates is the goal of this 

PhD. 

Dr. Vida Česaitė  

Phone No +370 5 223-4397 

Email vida.casaite@bchi.vu.lt 

Organs on a chip: tethered bilayer membranes 

derived from mammalian cells  

Tethered bilayer membranes (tBLMs) are versatile 

biosensor platform allowing to interrogate interactions 

between proteins and biomembranes.  tBLMs typically 

are assembled using synthetic lipids and sterols and their 

mixtures. The project will focus on a novel approach, 

which will lead to a development of tBLMs mimicking 

cell membrane compositions of mammalian tissues and 

organs. The project will focus on a transfer of both lipid 

and protein components from mammalian cells to the 

solid surface tailored with the molecular anchors for 

phospholipid bilayers. A range of preparatory and 

analytical techniques will be used throughout the 

project, which include chromatography, vibrational 

spectroscopy, electrochemical impedance, fluorescence 

microscopy as well as neutron relectometry. Short term 

(up to 6 months) research visits to both EMBL and other 

labs in Europe and the US are  planned for this project. 

Dr. Gintaras Valinčius  

Phone No +370 5 223-4435 

Email gintaras.valincius@gmc.vu.lt 



Targeting the microbiota-gut-brain axis in 

Alzheimer’s disease  

A rapid population ageing has resulted in a growing 

number of patients with Alzheimer’s disease (AD) in 

Europe that creates an increasing need for early 

diagnosis, treatment and prevention of illness. 

Additionally, the growing “epidemic” of diabetes and its 

close relationship with AD is increasingly becoming 

more evident that led researches to investigate how these 

diseases have an influence on each other. In both cases, 

impaired immune system that is closely related to the gut 

microbiota has been reported. With the growing number 

of facts about the effects of the microbiota on various 

physiological processes in the body, its exploration has 

been chosen not only to better understand the mechanism 

of AD progression, but also to use it as a biomarker in 

order to create a method for early diagnosis of the 

disease, which would enable doctors to start treatment 

much earlier. Therefore, this multidisciplinary project 

aims to finding out the mechanism of diabetes-induced 

AD development that would open up new opportunities 

for both AD biomedical diagnosis and personalized 

medicine. 

The project is oriented for a courageous and talented 

scientist to work on the interdisciplinary project for 

searching new therapeutic targets for treatment of AD. 

Dr. Aurelijus Burokas  

Phone No +370 5 223-4382 

Email aurelijus.burokas@gmc.vu.lt 

Search for correlations between ligand binding 

structure and thermodynamics for improved drug 

design  

Human diseases are often treated by applying chemical 

compounds that are supposed to inhibit a protein whose 

activity may be responsible for the disease. This strategy 

is termed the target-based drug design. Unfortunately, 

scientists cannot design chemical compounds simply 

based on a target protein structure because the 

biophysical laws that govern the recognition between a 

chemical compound and a particular protein are not 

understood in sufficient detail. Instead, the compounds 

are being discovered by performing high-throughput 

random screens of existing synthetic or natural 

compounds.  

In our laboratory, a database of over 500 compounds 

have been designed that highly specifically bind to a 

family of 12 human proteins, carbonic anhydrases. 

Interaction between some CA isoforms and a portion of 

the compounds have been measured by several 

biophysical and biochemical techniques, including 

structural characterization by X-ray crystallography. The 

student will apply methods such as fluorescent thermal 

shift assay, isothermal titration calorimetry, inhibition of 

enzymatic assay, and other methods to obtain numerous 

thermodynamic parameters of binding including the 

enthalpy, entropy, and Gibbs energy. The precision and 

accuracy of the measurements and applied techniques 

will be estimated and compared. The student will 

Dr. Daumantas Matulis  

Phone No +370 5 223-4364 

Email daumantas.matulis@bti.vu.lt 



analyze relationships between compound and protein 

structures and the thermodynamics of binding with the 

goal of obtaining novel approaches and methods for 

target-based drug design. 

Study of ligands binding to parasitic protozoan 

Hsp90  

Parasitic protozoan diseases, such as malaria and 

leishmaniasis, cause severe morbidity and mortality 

across the globe. The death-count stays high due to lack 

of effective cures, emergence of resistance, and severe 

side-effects of the existing drugs. To develop novel anti-

protozoan compounds, we selected protozoan Hsp90 as 

the druggable target. Hsp90 is a molecular chaperone 

required for correct folding and/or function of a number 

of essential cellular proteins. It is vital for protozoan 

infection and life cycles, so Hsp90 inhibition would lead 

to termination of the parasites. 

The PhD student would analyse the binding of Hsp90 

protein to our ligand library and explore the relationship 

between the interaction characteristics and chemical 

groups of the compounds. This will allow for 

identification of potential antiprotozoan drug leads and 

promising directions for their further development. 

During the PhD studies, the student will master various 

biochemical and biophysical approaches and will 

familiarize with the process of drug development. 

Dr. Daumantas Matulis  

Dr. Egidijus Kazlauskas  

Phone No +370 5 223-4364 

Email daumantas.matulis@bti.vu.lt 

Structure and mechanism of novel bacterial antiviral 

systems  

Prokaryotes (bacteria and archaea) are the most abundant 

cellular life form in the biosphere. However, they are 

outnumbered 10 to 1 by bacteriophages, i.e., viruses that 

infect bacterial or archaeal cells. To cope with the threat 

of bacteriophage infection, prokaryotes employ a variety 

of antiviral defence mechanisms, including restriction-

modification and CRISPR-Cas systems. In addition, the 

antiviral defence is conferred by some toxin-antitoxin 

systems, recently discovered BREX (Goldfarb et al., 

EMBO J, 2015) and other uncharacterized systems 

(Doron et al., Science, 2018).  

During the PhD studies we will analyse the mechanism 

of the selected novel antiviral defence systems, 

employing various methods, including genetic 

engineering (e.g., cloning of target genes into E. coli 

expression vectors), biochemical analysis (purification of 

target proteins, in vitro activity assays, site-directed 

mutagenesis) and protein crystallography. 

The PhD project will be carried out in prof. V. Šikšnys 

laboratory at the Institute of Biotechnology, Vilnius 

University Life Sciences Center. The lab is equipped to 

the highest international standards. 

Dr. Giedrius Sasnauskas  

Email giedrius.sasnauskas@bti.vu.lt 

Structural and functional studies of prokaryotic 

antiviral defense systems  

Bacteria and archaea are frequently attacked by viruses 

(phages) and as a result have developed multiple lines of 

Dr. Giedrė Tamulaitienė  

Phone No +370 5 223-4357 

Email giedre.tamulaitiene@bti.vu.lt 



active defense. Best studied antiviral defence strategies 

are restriction-modification systems that cleave phage 

DNA at specific sequences (Pingoud et al, Nucleic Acids 

Res, 2014), and CRISPR-Cas systems which provide 

acquired immunity through memorization of past phage 

attacks (Koonin et al, Curr Opin Microbiol, 2017). These 

studies resulted in creation of valuable molecular tools 

for genetic engineering and genome manipulations. A 

number of novel systems have been discovered recently 

whose mechanism of action is not clear yet (Goldfarb et 

al, EMBO J, 2015; Ofir et al, Nat Microbiol, 2018; 

Doron et al, Science 2018). 

During PhD biochemical methods and X-ray 

crystallography will be employed to study mechanisms 

of prokaryotic antiviral defence systems. We have used 

these methods successfully in studying restriction 

endonucleases (Tamulaitiene at al, Toliusis et al, Nucleic 

Acids Res, 2018) and other systems. 

VU Institute of Biotechnology possesses all required 

equipment to perform foreseen studies. Our X-ray 

facility is unique in Lithuania and includes Oryx 8 and 

Gryphon crystallization robots, automated systems for 

preparation of solutions Alchemist HT and crystal 

imaging Minstrel DT, and Rigaku RU-H3R copper 

rotating anode X-ray generator. 

Studies of bacterial antiviral defense systems  

The arms race between bacteria and the viruses that 

infect them is driving a continuous evolution of attack 

and defense mechanisms. Bacterial defense systems 

target various stages of viral infection in order to prevent 

the attack. The multiple defense strategies of bacteria 

include surface modifications to prevent adsorption of 

phages, restriction–modification systems that modify the 

bacterial genome and degrade unmodified foreign DNA, 

abortive infection systems that trigger cell death upon 

infection, CRISPR–Cas systems that memorize viral 

genetic material as probes to target future infection 

attempts and more newly discovered defense systems 

(Doron et al, Science 2018). 

During PhD biochemical and biophysical methods will 

be employed to study mechanism of chosen bacterial 

antiviral defense system. We have used these methods 

successfully in studying the mechanism of Type III 

CRISPR-Cas (Tamulaitis et al, Trends in Microbiology, 

Kazlauskiene et al, Science, 2017). 

VU Institute of Biotechnology possesses all required 

equipment to perform foreseen studies: microbiological 

equipment for recombinant protein expression in 

bacteria, liquid chromatography system AKTA Avant for 

purification of proteins, room for work with RNA, 

protein CD spectrometer Jasco, spectrofluorimeter 

Horiba Fluoromax 3, mass spectrometer Agilent 

Technologies Q-TOF 6520. 

Dr. Gintautas Tamulaitis  

Phone No +370 5 223-4435 

Email gintautas.tamulaitis@bti.vu.lt 

Structural and functional studies of prokaryotic 

Argonaute proteins  

Dr. Mindaugas Zaremba  

Phone No +370 5 223-4357 



Members of the ancient family of Argonaute proteins 

(Agos) are present in all domains of life. Recognition 

and repression of RNA targets by Agos guided by small 

RNAs is the essence of RNA interference in eukaryotes. 

Agos found in many bacterial and archaeal genomes are 

more genetically and structurally diverse than eukaryotic 

Argonautes (eAgos). Recent studies revealed that, 

similarly to eAgos, prokaryotic Argonautes (pAgos) may 

function in cell defense against foreign genetic elements 

but, in contrast, preferably act on DNA targets 

(Lisitskaya et al. Nature Comm, 2018). Many crucial 

details of the pAgo action, and the roles of a plethora of 

pAgos with nonconventional architecture remain 

unknown. 

During this PhD structural and functional studies of 

pAgos will be executed to understand the basic biology 

and mechanisms of action of these proteins in the 

genome defence against foreign genetic elements as 

bacteriophages and plasmids that can lead to their 

adoption as a potential tool for genome engineering in 

the future.  

Department of Protein – DNA Interactions (head prof. V. 

Siksnys) at Institute of Biotechnology is one of the 

world’s leaders in studying of bacterial defense systems 

as restriction-modification (RM) and clustered regularly 

interspaced short palindromic repeats (CRISPR) Cas 

systems, which became indispensable tools for gene and 

genome engineering. 

Email mindaugas.zaremba@bti.vu.lt 

New double-stranded RNA viral systems in yeast  

 
Prof. Saulius Serva  

Phone No +370 5 239-8244 

Email saulius.serva@gf.vu.lt 

Funcions of PARP family proteins during the 

response of human cancer cells after the treatment of 

fractionated dose ionizing radiation  

Poly ADP-ribose polymerase family is composed of at 

least 17 member proteins. Most extensively investigated 

members are PARP1 and PARP2. Functional spectrum 

of these proteins ranges from the different cellular 

processes including DNA single strand break repair and 

cell death processes till the regulation of immune 

response. Structural differences of PARP members most 

likely determining the wide spectrum of PARP functions 

are already confirmed, suggesting the existence of yet 

unidentified PARP functions. 

Results of recent research in our laboratory indicated 

strong upregulation of expression of few PARP genes in 

human cancer cells after the exposure to fractionated and 

not the single dose of ionizing radiation (IR). Cells of 

PARP knock-out sublines turned to be more sensitive to 

the exposure of fractionated dose IR. 

During the conduction of doctoral thesis, it is planned to 

determine molecular partners of PARP mediated 

response to fractionated dose IR, evaluate the potential 

pf PARP proteins as molecular targets for the 

development of more efficient anticancer radiotherapy. 

Prof. Kęstutis Sužiedėlis  

Email kestutis.suziedelis@gf.vu.lt 



Glycobiology of synaptic pruning in developing brain  

Synaptic pruning in developing brain defines the 

architecture of neuronal network for the rest of life. Any 

aberrations of this process are associated with 

neurodevelopmental disorders, such as autism spectrum 

disorders, schizophrenia or epilepsy. The elimination of 

unnecessary synapses from emerging connectome 

requires precise interaction between neurons and other 

brain cells. One of the mechanisms emerging in the 

literature defines neuron-microglia interaction through 

the properties of neuronal glycocalyx: terminal sialic 

acid prevents microglial contacts with neuronal 

processes, whereas mannose fragments promote the 

elimination of processes. Our preliminary studies 

revealed that alterations of glycocalyx by degrading 

sialidase activity may be one of the means to 

differentiate neuronal synapses that should be eliminated 

from the network from those that have to be maintained 

and strengthened. The doctoral candidate will analyse the 

role of neuronal glycobiology in developmental synaptic 

pruning. The project will integrate frontier methods in 

bioorthogonal chemistry, metabolic labelling of 

enzymatic activities, genetic modification of individual 

cells by adeno-associated viruses and advanced 

microscopy methods. To ensure most efficient 

applications we are consulting and collaborating with the 

best microscopy centers in Europe (European Molecular 

Biology Laboratory, École polytechnique fédérale de 

Lausanne) and develop new image analysis techniques in 

collaboration with microscope suppliers. 

Dr. Urtė Neniškytė  

Phone No +370 5 223-4437 

Email urte.neniskyte@gf.vu.lt 

 

Selection criteria and scores  

The average of the final thesis 

and grades received by an 

applicant in master’s 

degree studies or one cycle 

higher education studies 

(AFT), maximum score 10 

A motivational interview 

(MI), maximum score 10 

Correspondence of scientific 

qualification, scientific 

publications and scientific 

experience to the chosen topic 

(SE), maximum score 10  

1 x (AFT)  1 x (MI)  1 x (SE)  

Threshold 22  

 

Biology N 010 

Topics of doctoral dissertations and supervisors 

 

Investigation of genotype-phenotype spaces of lipolytic 

enzymes produced by Geobacillus bacteria via protein 

engineering strategies  

Lipases and esterases belong to a class of hydrolytic 

enzymes that catalyze the hydrolysis of fatty acid esters. 

These enzymes possess regio- and stereospecificity, broad 

pH, temperature and substrate tolerance. A unique feature of 

these proteins is their activity in organic solvents, enabling 

Doc. Eglė Lastauskienė  

Phone No +370 5 239-8210 

Email egle.lastauskiene@gf.vu.lt 



them to perform ester synthesis. Based on these lipases and 

esterases are recognized as powerful biocatalysts in 

industrial applications, such as the production of 

pharmaceuticals, food products, detergents, degradation of 

industrial waste, oil and fat bioconvertions, etc. Due to 

recent demands of environmentally friendly measures, 

screening of new biocatalysts and improving know enzymes 

using protein engineering strategies are important. One 

potential object of such research are lipases and esterases 

produced by bacteria of the genus Geobacillus. Despite 

intense research into these enzymes, there is still a lack of 

fundamental knowledge about their fenotype-genotype 

spaces. In this work using different direct evolution 

strategies, homologous and nonhomologous recombination 

techniques, analysis in silico new amino acids, their 

combinations or domains that are important for lipolytic 

activity and enzyme stability will be identified. Fundamental 

information received in this work will be beneficial in 

understanding the function of these enzymes and help design 

more active and stable lipolytic biocatalysts for industrial 

applications. 

Antimicrobial Mechanism of Silver Nanoparticles 

Synthesized by Geobacillus Genus Bacteria for the 

Biocontrol of the Pathogenic Human Skin Microbiota  

Constantly growing number of yeasts and bacteria caused 

skin diseases worldwide and resistance to the antimicrobial 

treatment is the key problems promoting the research of the 

new antifungal and antibacterial compounds. The silver 

nanoparticles are the promising alternative to replace the 

antifungal drugs used in therapy at the moment. The 

biological synthesis of nanoparticles is profitable, effective 

and environmentally friendly method compared to chemical 

or physical synthesis of this nanomaterial. During this study, 

the potential antimicrobial molecular mechanism of silver 

nanoparticles, which are obtained by extracellular 

biosynthesis using secretomes of four Geobacillus spp. 

strains, and the response of microbial cells to this 

nanomaterial will be determined. Also, the effective 

antimicrobial concentrations of silver nanoparticles capable 

to stop the growth of Candida yeast and Staphylococcus 

aureus, Streptococcus pyogenes, and Pseudomonas 

aeruginosa will be evaluated. The goal of this study is to use 

silver nanoparticles for treatment and prevention of skin 

diseases, therefore the toxic and safe, but effective against 

microbes, concentrations of silver nanoparticles will be 

determined using human cell cultures. Moreover, the 

potential side effects of this nanomaterial will be evaluated 

using mice models. 

Doc. Eglė Lastauskienė  

Phone No +370 5 239-8210 

Email egle.lastauskiene@gf.vu.lt 

The role of maternal metabolic status for the 

neurodevelopment of the offspring  

Recent studies have demonstrated strong impact of maternal 

diet, metabolic status and microbiome for the 

neurodevelopment of the offspring. For example, maternal 

gut bacteria release metabolites and neuromodulators that 

affect the development of foetal brain during pregnancy. 

Dr. Urtė Neniškytė  

Phone No +370 5 223-4437 

Email urte.neniskyte@gf.vu.lt 



Aberrations of synaptic plasticity, myelinisation and 

neuroinflammatory responses lead to cognitive dysfunction, 

disorganized social behaviour and disturbed memory 

formation. Inflammatory aspects of gut-brain axis suggest 

the role of microglia, which is known to eliminate 

superfluous synapses from maturing network through the 

process known as synaptic pruning. Aberrant synaptic 

pruning has been associated with neurodevelopmental 

disorders such as autism spectrum disorder (ASD). The rise 

of ASD is tightly related with the increase of childhood 

obesity and the obesity is twice as common in ASD 

population compared to neurotypical individuals. However, 

mechanisms of the impact of maternal diet and metabolic 

status for offspring neurodevelopment has not been 

thoroughly investigated. The doctoral candidate will 

evaluate in mouse models the role of maternal obesogenic 

and diabetogenic diet before and during pregnancy for the 

neuroinflammatory status, synaptic pruning and network 

maturation in developing offspring brain. The project will 

include wide collaboration with local and international 

researchers investigating the impact of microbiome and 

neuroinflammation for the function of the brain. 

Analysis of genotoxicity of nanoparticles in model 

systems in vitro and in vivo  

 

Prof. Juozas Rimantas Lazutka  

Phone No +370 5 239-8257 

Email juozas.lazutka@gf.vu.lt  

Development of model for reproductive tissue 

transplantation and in vitro maturation  

The development of medical biotechnologies, regenerative 

and individualized medicine reveals new ways to restore of 

oncohematological patient’s fertility after cancer treatment 

with aggressive chemotherapy or radiotherapy. For these 

reasons the new technologies for reproductive tissues 

cryopreservation, transplantation, and in vitro maturation are 

developed. Over the past decades, the ovarian tissue 

cryopreservation with transplantation during the remission 

period for cancer patients with solid tumors, mostly breast 

cancer, has already been applied in many countries. It has 

been shown that they are not at risk of contamination by 

tumor cells. Genetic markers that determine the presence of 

malignant cells in ovarian tissue has been discovered. 

However, the situation with other localization tumors 

(ovarian, cervical) or patients with haematological diseases 

is still unclear. Hematologically spreading tumor cells can 

infiltrate the ovarian tissue and retransplantation can cause 

relapse of cancer. There are still no genetic markers to 

evaluate the tumor cell contamination of these patients. 

Either, not only the in vitro maturation technology of female 

but also of male gametes is still not developed. 

The aim of this study is to develop fertility preservation 

strategies for oncology patients to restore fertility after 

oncological disease. 

The novelty of the research is the development and 

implementation into the routine practice an in vitro 

maturation technologies for gamete cells. 

Dr. Živilė Gudlevičienė  

Email zivile.gudleviciene@nvi.lt 



Induced rabbit Meibomian gland dysfunction mimicking 

dry eye syndrome in experimental animal’s model  

Dry eye syndrome (DES) or dry keratoconjunctivitis is a 

widespread ophthalmologic disorder that leads to the 

abnormal tear production and pathological changes in the 

ocular surface. The symptoms of DES are usually chronic: 

feeling of irritation, itching, tingling, burning or feeling the 

presence of a foreign body in the eye and causing excessive 

tearing and / or spillage. Recently, Meibomian gland 

dysfunction emerged as an important risk factor in DES 

pathogenesis causing chemical changes of tears as well as 

decreased stability of tear film. Currently available 

medication for DES does not provide effective control of the 

disorder. Thus, there is an urgent need for new effective and 

well-tolerated therapeutic drugs that can improve the micro-

environment of the eye surface. The aim of this work is to 

develop and validate a unique DES model in rabbits that 

mimicks Meibomian gland dysfunction. The succesful 

outcome of the work would provide a novel model for 

dissecting DES pathology and would facilitate development 

on new treatment strategies for DES. 

Dr. Giedrius Kalesnykas  

Email 

giedrius.kalesnykas@experimentica

.com 

 

Selection criteria and scores  

The average of the final thesis 

and grades received by an 

applicant in master’s 

degree studies or one cycle 

higher education studies 

(AFT), maximum score 10 

A motivational interview and 

a research project* (MIRP), 

maximum score 10 

Correspondence of scientific 

qualification, scientific 

publications and scientific 

experience to the chosen topic 

(SE), maximum score 3 

1 x (AFT)  1 x (MIRP)  1 x (SE)  

Threshold 16 

* Applicants have to submit a research project from the 10th by the 21st of June (inclusive) to 

the chair of Doctoral Committee (address: prof. Juozas Lazutka, Sauletekio ave. 7, room 

C229, 10257 Vilnius, Lithuania, phone No +370 5 239 8257, e-mail: 

juozas.lazutka@gf.vu.lt).  

Biophysics N 011 

Topics of doctoral dissertations and supervisors 

 

Investigation of the effect of modulators of Ca2+ 

channels on membrane transport systems of characeaen 

Nitellopsis obtusa  

Calcium ions as intracellular second messenger molecules 

apart from other functions are crucial for initiation of plant 

electrical signals. However, to date, neither pathways of 

calcium ions entering the cytoplasm nor the dynamics of its 

concentration during the electrogenesis of plant action 

potentials are not known. The knowledge is also scarce 

about the role of tonoplast calcium transport systems in plant 

electrical signalling. Using modern electrophysiological 

methods supported by other biophysical and molecular 

biology techniques, the effect of various modulators of 

Doc. Vilma Kisnierienė  

Phone No +370 5 239-8232 

Email vilma.kisnieriene@gf.vu.lt 

mailto:juozas.lazutka@gf.vu.lt


calcium transport systems on the electrical signalling of 

Nitellopsis obtusa will be investigated at individual ion 

transport systems, single cell and intercellular levels. 

Bio-imaging of 3D cellular organoids with theranostic 

nanoplatform  

Complex 3D in vitro systems, which replicate many of the 

key cellular and matrix arrangements in vivo, are becoming 

increasingly important for studies of development and 

disease mechanisms, as well as for drug screening. These 

systems, often named organoids, are based on stem/cancer 

cells, which are able to self-organize into a 3D multicellular 

organ-like architecture. So far, the organoid technology has 

been minimally exploited with regard to the spinal cord. In 

collaboration with colleagues, who will make spinal cord 

organoids (SCO), we expect that SCO will become a 

valuable tool for exploring novel approaches to (i) 

counteract spinal mechanisms for chronic pain, (ii) promote 

functionally meaningful growth and plasticity in spinal cord 

injury, and (iii) unravel spinal cord disease mechanisms. 

Overall objective of proposed PhD project is a proof of 

concept for theranostic use of multifunctional nanoplatform 

and optical bio-imaging to provide information about the 

nanomaterial itself, the embedded cells and the drug-tissue 

interaction in the context of the healing process after pro-

inflammatory/pro-nociceptive drug release into spinal cord 

organoids. 

Prof. Ričardas Rotomskis  

Phone No +370 5 236-6022 

Email ricardas.rotomskis@ff.vu.lt 

Toxicity and interaction of luminescent nanomaterials 

with biological objects  

 

Prof. Ričardas Rotomskis  

Phone No +370 5 236-6022 

Email ricardas.rotomskis@ff.vu.lt 

Psychophysiological investigation of the effect of 

hormonal contraceptives on healthy women nervous 

system functions  

 

Prof. Osvaldas Rukšėnas  

Phone No +370 5 239-8222 

Email osvaldas.ruksenas@gf.vu.lt 

Psychophysiological investigation of the effect of 

hormonal contraceptives on healthy women social and 

emotional functions  

 

Prof. Osvaldas Rukšėnas  

Phone No +370 5 239-8222 

Email osvaldas.ruksenas@gf.vu.lt 

Electrochemical impedance study of phospholipid 

membrane damage by antimicrobial peptides  

 

Dr. Gintaras Valinčius  

Phone No +370 5 223-4435 

Email gintaras.valincius@gmc.vu.lt 

 

Selection criteria and scores  

The average of the final thesis 

and grades received by an 

applicant in master’s 

degree studies or one cycle 

higher education studies 

(AFT), maximum score 10 

A motivational interview 

(MI), maximum score 10 

Correspondence of scientific 

qualification, scientific 

publications and scientific 

experience to the chosen topic 

(SE), maximum score 3 

1 x (AFT)  1 x (MI)  1 x (SE)  

Threshold 16 

 

Ecology and Environmental Sciences N 012 



Topics of doctoral dissertations and supervisors 

 

Influence of climate change on immobilization of 

pollutants in sediments of surface water bodies  

Climate change inevitably affects the flow of chemical 

elements in the biosphere. It influences the changes of 

qualitative and quantitative indicators of geo and hydro-

environment. Changes of environmental parameters 

associated with climate change may affect the leaching of 

chemical elements, including heavy metals, and more 

intensive migration to water bodies, where the majority of 

chemical elements settle in sediments via sedimentation 

processes. These sediment layers act as a historical archive 

of all environmental changes including water regime, 

chemical elements, sedimentation processes and other 

factors. However, high concentrations of heavy metals in 

sediments of surface water bodies pose an ecological risk to 

water and coastal ecosystems. 

The PhD student's research would be based on the analysis 

of sediment layers, identifying characteristics of 

sedimentation of heavy metals in sediment layers in different 

regions of Lithuania taking into account different geological, 

geomorphological, vegetation and climatic conditions. 

Based on the results of the paleo studies, the PhD student 

would have to carry out an ecological risk assessment for the 

mobility and immobilization of heavy metals in surface 

water ecosystems and propose the most ecological and 

environmentally friendly risk prevention measures. 

Doc. Gytautas Ignatavičius  

Phone No +370 5 223-4433 

Email 

gytautas.ignatavicius@gf.vu.lt 

Research on the influence of natural and human factors 

on car collisions with large animals in Lithuania  

Several thousands of vehicle accidents are recorded every 

year in Lithuania. Such collisions result in economic losses, 

injuries or even deaths as well as have a negative impact on 

biodiversity. Surveys conducted over the last decades by 

scientists from different parts of the world show that the 

distribution of vehicle collisions with large animals is 

characterized by certain patterns of time and space (the land 

use in the area) that lead to a higher or lower risk of such 

collisions. 

Temporal and spatial patterns of wildlife collisions arising 

from animal territorial life, annual and daily cycle patterns 

and their relationship with driver behaviour patterns are 

among the most important factors in understanding the 

patterns of animal and vehicle collision risk and effectively 

applying preventive measures. However, despite the fact that 

scientists have been interested in these topics for several 

decades and a number of scientific articles have been 

published, it is recognized that there is still a lack of 

information on the temporal fluctuations and spatial 

distribution of animals. These gaps of knowledge, based on 

archival and statistical material of such collisions recorded 

in Lithuania and their own research, have to be 

complemented and analysed through research conducted 

during doctoral studies. 

Doc. Gytautas Ignatavičius  

Phone No +370 5 223-4433 

Email 

gytautas.ignatavicius@gf.vu.lt 



Models of socioeconomic acceptance of ecosystem key 

stone species  

Castor fiber is a widely recognized key stone of ecosystem 

that has a significant positive impact on habitat structure, 

material cycles and energy flow and biodiversity. On the 

other hand, it is one of the most important natural 

disturbance factors of the environment that oppose human 

economic interests. In this context, there is a problem of 

socioeconomic acceptability of a key stone and its relevance 

to ecosystem development. In Lithuania, this problem is 

particularly urgent, as the beaver population is one of the 

most densely populated in Europe, and land use is very 

fragmented, so beaver disturbance affects many stakeholder 

groups. In practice, there is no data or analysis on how social 

tolerance is changing when the population of the key stone 

species changes, what are the other key factors in society's 

acceptability to the main species (ecological environment 

structure, composition of stakeholder groups, land use 

structure). Once the influence of these factors has been 

clarified, it will be possible to predict the limits of 

socioeconomic acceptability, to divide the spread of conflict 

situations. These models would be important tools for 

managing the beaver population in an anthropogenic 

landscape. The main working methods will be 

environmental GIS analysis, questionnaires of various 

stakeholder groups, regression and factor analysis. 

Prof. Alius Ulevičius  

Phone No +370 5 239-8299 

Email alius.ulevicius@gf.vu.lt 

Transfer of materials and energy between different 

ecosystems by small mammals using C and N isotope 

method  

Small mammals are an important ecological group in 

ecosystems because they are abundant and transfer materials 

and energy from the lowest trophic level to a higher one. On 

the other hand, small mammals are a vector of biogenic 

transfer from the biogen richer biotopes to the poorer ones. 

Information on the movement of energy and materials by 

small mammals is important for understanding the 

functioning of ecosystems, which can be used for more 

efficient management. Identifying material (and energy) 

vectors using direct traditional methods is highly 

complicated, requires a lot of time, human resources, and 

does not provide comprehensive results. Meanwhile, studies 

of stable C and N isotopes in ecosystems allow this to be 

done faster and more accurately due to: i) dependence of N 

stable isotopes on individual trophic level, and ii) relative C 

isotope stability in the same ecosystem base (level I) nutrient 

sources. However, there is a lack of research on this subject, 

and little is known about the movement of substances and 

energy in small mammals. During the dissertation, small 

mammals will be captured in different biotopes (wetlands, 

meadows and forests) in different seasons, and samples of 

their potential nutritional objects (seeds, bark, rhizomes, 

etc.) will be collected. The isotopic relationship between 

small mammals (different species, age and sex) and their 

potential nutritional objects will allow modelling the 

Prof. Alius Ulevičius  

Phone No +370 5 239-8299 

Email alius.ulevicius@gf.vu.lt 



movement of energy and materials between different 

ecosystems in space and time. 

 

Selection criteria and scores  

The average of the final thesis 

and grades received by an 

applicant in master’s 

degree studies or one cycle 

higher education studies 

(AFT), maximum score 10 

A motivational interview 

(MI), maximum score 10 

Correspondence of scientific 

qualification, scientific 

publications and scientific 

experience to the chosen topic 

(SE), maximum score 5  

1 x (AFT)  1 x (MI)  1 x (SE)  

Threshold 18  

 

Zoology N 014 

Topics of doctoral dissertations and supervisors 

Saproxylic beetle diversity in dead wood  

 

Doc. Virginija Podėnienė  

Email 

virginija.podeniene@gf.vu.lt 

 

Selection criteria and scores  

The average of the final thesis 

and grades received by an 

applicant in master’s 

degree studies or one cycle 

higher education studies 

(AFT), maximum score 10 

A motivational interview 

(MI), maximum score 10 

Correspondence of scientific 

qualification, scientific 

publications and scientific 

experience to the chosen topic 

(SE), maximum score 3  

1 x (AFT)  1 x (MI)  1 x (SE)  

Threshold 16  

 

Chemistry Engineering T 005 

 

Development of bio-sensory systems for biomarkers of 

Alzheimer's disease  

A rapid population ageing has resulted in a growing number 

of patients with Alzheimer’s disease that creates an 

increasing need for early diagnosis, treatment and 

prevention of illness. This project for PhD studies is 

focused on creation of biosensor system, capable of 

determining the level or early diagnostics of Alzheimer’s 

disease by measuring concentration of specific biomarker 

analyte in real media samples. The research work will 

involve several scientific groups, one of which is focusing 

on mechanisms of disease progress and prevalence, the 

other one is developing electrochemical biosensor systems. 

The student’s work will mostly involve cooperation with 

the latter group, synthesizing and testing the biosensor 

systems while receiving information about potential disease 

biomarkers and samples from first one. Depending on 

Dr. Aurelijus Burokas  

Phone No +370 5 223-4382 

Email aurelijus.burokas@gmc.vu.lt 



analyte type (nucleic acid, protein and/or metabolite based), 

the biosensor might be enzymatic and aptamer type, 

constructed as a functionalized nanostructured gold or 

carbon surface working electrode. The work results might 

have a potential to be used in creation of Alzheimer’s 

disease biomarker analyser, which could be of utmost 

importance for patients’ monitoring and/or early prognosis 

of disease. 

The project is oriented for a courageous and talented 

scientist to work on the interdisciplinary project for 

development of new bio-sensors for biomarkers of 

Alzheimer's disease. 

Investigation of transglutaminase gene expression and 

development of it's application  

Transglutaminases belong to a class of enzymes known as 

amino-acyltransferases that catalyze calcium-dependent 

acyl transfer reactions between peptide-bound glutamine 

residues as acyl donors and peptide-bound lysine residues 

as acyl acceptors, resulting in the formation of 

intermolecular ε-(γ-glutamyl) lysine crosslinks. The 

enzyme is able to catalyze crosslinking of various source of 

proteins (whey, soy, wheat, caseinetc.) and the formed 

bonds by transglutaminase exhibit a high resistance to 

proteolytic degradation. This particular feature has a high 

interest and potential in biocatalysis - enzyme 

immobilization (reusability, stability) and enzymatic 

synthesis of macromolecules.  

The project is oriented for a courageous and talented 

scientist to address one of the key challenges in industrial 

technology - to develop novel transglutaminase as 

biocatalyst, that can perform industrially useful reactions 

for the production of value-added macromolecules. 

Dr. Inga Matijošytė  

Phone No +370 5 223-4371 

Email inga.matijosyte@bti.vu.lt 

Synthetic biology tools for the production of 

recombinant biopharmaceuticals in yeast  

Pharmaceutical proteins comprise one of the fastest 

growing group of molecular medicines and currently plays 

important roles in the treatment of many diseases. 

Engineered yeast is an important production platform for 

the biosynthesis of high-value compounds with medical 

applications. Yeast cells are particularly advantageous as 

hosts for biopharmaceutical production because they are 

generally recognized as safe (GRAS) organisms. The 

various yeast expression platforms differ in several 

characteristics, including their productivity and with respect 

to their capabilities to secrete, to process and to modify 

proteins. S. cerevisiae is a traditional baker's yeast that has 

been used as a major host to produce biopharmaceuticals; 

however, several non-conventional yeast species including 

H. polymorpha, K. lactis, Pichia pastoris, and Y. lipolytica 

have gained increasing attention as alternative hosts for the 

production of recombinant proteins. 

This study will be focused on the engineering of yeast cells 

and the creation of effective alternatives for currently 

limited production systems of pharmaceutically relevant 

proteins. A set of synthetic biology tools, including 

Dr. Rasa Petraitytė-Burneikienė  

Phone No +370 5 223-4421 

Email rasa.burneikiene@bti.vu.lt 



modified and synthetic gene transcription and episomal 

DNA replication regulatory elements, will be tested in non-

conventional yeast species. Viral structural proteins will be 

used as a model product for their well-established and 

available characterization tools and complex quaternary 

structure. 

Understanding inhibition of protein amyloid fibril 

formation  

Protein misfolding and amyloid fibril formation is related to 

a series of diseases, including such major 

neurodegenerative disorders as Alzheimer‘s and 

Parkinson‘s diseases. Small molecule inhibitors of protein 

amyloid formation are one of the strategies in development 

of drugs, however none of such molecules had success in 

clinical trials as a drug to cure amyloid-related disease. One 

of the possible problems lays in complex mechanisms 

involved. Understanding of these mechanisms will lead to 

better selection of lead molecules and increase the success 

rate in future clinical trials. 

Dr. Vytautas Smirnovas  

Email vytautas.smirnovas@bti.vu.lt 

Development of methods for expression and purification 

of amyloid-forming proteins and peptides  

Formation of protein amyloid aggregates is related to a 

series of diseases, including such major neurodegenerative 

disorders as Alzheimer‘s and Parkinson‘s diseases. 

Expression and purification of disease-related proteins and 

peptides in sufficient amounts is often a rate- and budget-

limiting factor in studies of amyloid formation. Cheaper 

and better-quality proteins will have an important positive 

effect on the field of amyloid research.   

Dr. Vytautas Smirnovas  

Email vytautas.smirnovas@bti.vu.lt 

 

Selection criteria and scores  

The average of the final thesis 

and grades received by an 

applicant in master’s 

degree studies or one cycle 

higher education studies 

(AFT), maximum score 10 

A motivational interview 

(MI), maximum score 10 

Correspondence of scientific 

qualification, scientific 

publications and scientific 

experience to the chosen topic 

(SE), maximum score 10  

1 x (AFT)  1 x (MI)  1 x (SE)  

Threshold 22  

 

 

More information by e-mail gmc@gmc.vu.lt or drs@cr.vu.lt. 
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