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The conference is held at Life Sciences Center (Vilnius University), 
Sauletekio av. 7A, Vilnius, Lithuania.  
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  800 –   900 Registration 

  900 –   910 Opening remarks 

  910 – 1225 Molecules session 

  910 – 1000 Keynote talk: Mechanisms of chromosome replication 
         Dr. Joseph Yeeles 

1000 – 1020 The functional mechanisms of the 26S proteasome 
         Miglė Kišonaitė 

1020 – 1040 Analysis and assessment of protein 3D structures using 
interatomic contact areas 
         Dr. Kliment Olechnovič 

1040 – 1110 Coffee break 

1110 – 1130 Kinesin stepper-motor 
         Dr. Algirdas Toleikis 

1130 – 1150 Understanding cryptic pocket formation in protein 
targets by enhanced sampling simulations 
         Vladas Oleinikovas 

1150 – 1210 Hydration induced phase transitions of proteins studied 
by Calorimetry and Vibrational Spectroscopy 
         Jekaterina Latynis 

1210 – 1310 Lunch 
Advanced package holders will receive lunch at the 
premises. 

1310 – 1700 Cells and beyond session 

1310 – 1400 Keynote talk: Deep learning accelerating our 
understanding of human intelligence 
         Dr. Jonas Kubilius 

1400 – 1420 Role of medial amygdala GABA neurons in aggression 
control 
         Aiste Baleisyte 
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1420 – 1440 Computational modelling of the self-organization of 
luminous bacteria 
         Dr. Žilvinas Ledas 

1440 – 1500 Cell Polarity in Imposed Migration 
         Kotryna Vaidžiulytė 

1500 – 1600 Poster session with coffee 

1600 – 1620 Effects of manipulating GDNF pathway in human testis: 
potential mechanism for protection from 
chemotherapy-induced damage 
         Gabriele Matilionytė 

1620 – 1640 New cell type discovery by single cell RNA sequencing 
         Rapolas Zilionis 

1640 – 1700 Design and enhancement of a novel 1,3-butanediol 
production pathway in Escherichia coli: from in vitro to 
in vivo 
         Dr. Rokas Juodeikis 

1700 – 1720 Enterprise session 

1700 – 1720 CasZyme 
         Dr. Monika Kavaliauskė 

1720 – 1740 Rho Nano 
         Dr. Gediminas Galinis 

1740 – 1800 Awards and closing remarks  
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Mechanisms of chromosome replication 

Dr. Joseph Yeeles 
 MRC Laboratory of Molecular Biology 

Precise chromosome replication is essential for 
maintaining genome stability, yet the process 
itself is inherently risky. Duplex DNA must be 
transiently separated into unstable single-
strands; a vast number of DNA bases must be 
accurately copied; and replication forks 
frequently encounter protein barriers and unrepaired DNA damage that can 
stall and even derail the replication machinery (replisome). 
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The functional mechanisms of the 26S 
proteasome 

Miglė Kišonaitė and Paula da Fonseca 
 MRC Laboratory of Molecular Biology 

Cell growth, homeostasis, division and death 
are critically regulated by highly specialised multi-subunit protein 
complexes. The structural insights of such complexes are essential for 
understanding their function in cells.  Cryo-electron microscopy and single 
particle analysis are particularly well suited to investigate macromolecules 
and acquire precise structural information. Today we are witnessing the 
resolution revolution where structures of very large molecules can be 
obtained at near-atomic resolution by averaging thousands of electron 
microscope images [1].  
Our work has been focusing on complexes involved in the 
ubiquitin/proteasome pathway, in particular the 26S proteasome. The 26S 
proteasome is a 32-subunit complex that plays a key role in the highly 
regulated and selective degradation of a wide range of proteins. This 
complicated machinery recognises ubiquitinated substrates that are 
targeted for degradation, unfolds them and cleaves them into small 
peptides [2]. In this study, we are particularly interested in the initial step of 
the recognition of a ubiquitinated substrate. We aim to combine the 
structural information obtained in different functional states, together with 
biochemical and biophysical data to determine the detailed functional 
mechanisms of the substrate recognition by the 26S proteasome. 

[1] Kühlbrandt W, Biochemistry. The resolution revolution. Science. 2014 Mar 
28;343(6178):1443-4.  
[2] da Fonseca P, He J, Morris EP, Molecular Model of the Human 26S Proteasome. 
Molecular Cell. 2012 Apr 13:46, 54–66. 
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Analysis and assessment of protein 3D 
structures using interatomic contact 
areas 

Kliment Olechnovič, Česlovas Venclovas 
 Vilnius University, Lithuania 

Knowledge about three-dimensional structures 
of proteins is crucial for understanding 
processes in living cells. Experimental 
determination of molecular structures is 
expensive and not always successful. 
Therefore, life sciences make use of bioinformatics for predicting protein 
structures from their genomic sequences. Most current structure prediction 
methods work in two stages: 1) generating a set of candidate models; 2) 
selecting the best model. We present a novel method [1] that helps to make 
better decisions in the second stage. VoroMQA (Voronoi diagram-based 
Model Quality Assessment) is a method for the evaluation of predicted 
protein structures when the native structure is unknown. VoroMQA 
efficiently combines the idea of knowledge-based statistical potential with 
the concept of interatomic contact areas derived from the Voronoi 
tessellation of atomic balls. Interatomic contact areas allow capturing 
important structural features of proteins better than the traditional distance-
based approaches. VoroMQA-based model selection protocol was blindly 
tested in CASP12 experiment (12th Community Wide Experiment on the 
Critical Assessment of Techniques for Protein Structure Prediction) and 
showed top results [2], outperforming other methods that were based on 
the idea of selecting best models from automatic prediction servers using 
structure quality assessment methods. VoroMQA also played an important 
role in achieving the best results in protein-protein complex structure 
modeling experiment CAPRI in 2016 [3]. 

[1] Olechnovič K, Venclovas Č. VoroMQA: Assessment of protein structure quality using 
interatomic contact areas. Proteins. 2017 Jun;85(6):1131-1145. 
[2] predictioncenter.org/casp12/zscores_final.cgi 
[3] Dapkūnas J, Olechnovič K, Venclovas Č. Modeling of protein complexes in CAPRI Round 
37 using template-based approach combined with model selection. Proteins. 2017 
Sep;doi:10.1002/prot.25378. 
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Kinesin stepper-motor 

Algirdas Toleikis, Nick Carter, Rob Cross 
 University of Warwick 
 

Kinesin-1 is a processive motor responsible for 
transporting cargos inside cells over large 
distances. It can take up to 100 directional 
steps, each being 8 nm in size. It is known that 
kinesin-1 can also backstep, particularly at high 
(hindering) loads, approaching stall force (7pN).  
However, neither the mechanism of choosing the stepping direction nor the 
mechanism of backstepping is fully understood.  In this work, we are using 
optical trapping to apply directional force to single kinesins in vitro to study 
the mechanism of (back)stepping. 
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Understanding cryptic pocket formation 
in protein targets by enhanced sampling 
simulations 

V. Oleinikovas(1), G. Saladino(1), B. P. 
Cossins(3) and F. L. Gervasio(1,2) 
 (1) Department of Chemistry and (2) Institute of Structural 
and Molecular Biology, University College London, London 
WC1E 6BT, United Kingdom 
(3) UCB Pharma, Slough SL1 3WE, United Kingdom 

Over 75% of disease-involved proteins cannot be readily targeted by 
conventional chemical biology approaches. Cryptic binding pockets, i.e. 
pockets that transiently form in a folded protein, but are not apparent in the 
crystal structure of the unliganded apo-form, offer outstanding opportunities 
to target proteins otherwise deemed ‘undruggable’ and are thus of 
considerable interest in academia and the pharmaceutical industry. 
Unfortunately, not only they are notoriously difficult to identify, but also the 
molecular mechanisms by which they open is still widely debated. Indeed, 
most of the known cryptic pockets have been found serendipitously, and 
neither experimental nor computational approaches are very effective in 
their localization. The aim of the present work is to fill the knowledge gaps 
by clarifying the molecular mechanisms underlying the cryptic site 
formation and then to devise an effective computational approach to 
systematically detect known and unknown cryptic pockets. To this aim[1] 
we performed a computational tour-de-force on three systems of 
pharmaceutical interest with experimentally-validated cryptic pockets, 
including TEM1 β-lactamase, interleukin-2 (IL2) and Polo-like kinase-1 
(PLK1). We ran several μs-long fully solvated atomistic molecular dynamics 
simulations (MD), massive parallel tempering simulations and a number of 
parallel-tempering-Metadynamics runs as well as developed and used a 
Hamiltonian replica exchange-based approach "SWISH" (Sampling Water 
Interfaces through Scaled Hamiltonians) in combination with fragment-
based simulations. 

[1]. V. Oleinikovas, G. Saladino, B. P. Cossins and F. L. Gervasio, J. Am. Chem. Soc., 2016, 
138 (43), pp 14257–14263, DOI: 10.1021/jacs.6b05425 
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Hydration induced phase transitions of 
proteins studied by Calorimetry and 
Vibrational Spectroscopy 

Jekaterina Latynis (1), Gediminas Niaura (1), 
Justas Barauskas(2), Vitaly Kocherbitov (2) 
 (1) Vilnius University Life Science Center, Vilnius, Lithuania 
(2) Biomedical Science, Faculty of Health and Society, 
Malmö University, Malmö, Sweden 

This study was aimed to investigate structural and 
thermodynamic behavior of cytochrome c (cyt.c) 
during the hydration by FTIR, Differential Scanning Calorimetry (DSC), Sorption 
calorimetry and compare it to lysozyme hydration studies [1,2]. 
We found correlation between the spectroscopic/thermodynamic data. There 
was a reversible structural transition (β-sheets/unordered structures) in samples 
containing 3-14wt% of water with a peak of β-sheets loss in a sample containing 
7wt%, where an cyt.c denaturation/melting enthalpy ∆Em(cyt.c) had a minimum 
value. We observed an increase of α-helices with an inflection point in a sample 
containing 14-15wt% that correlated with a glass transition (GT) midpoint at 
isothermal 25°C conditions. The onset and endset of GT correlated with the start 
and finish of mentioned structural transition (an increase of relative percentage of 
α-helices). The second conformational transition occured as a loss of relative β-
sheets percentage was in a range between 26 and 34-40wt% of water content 
that correlated with water crystallization reaction that appeared at DSC scans. 
Sample containing 30wt% was an inflection point of second structural transition 
which coincided with maximum value of ∆Em(cyt.c). 
Phase transition for both cyt.c and lyz occurred in samples containing 
comparable water quantity. The onset of a glass transition was at 
10(cyt.c)/11(lyz.)wt% of water in samples; the end of a glass transition and the 
start of an elastic protein phase was at the same water quantity for both proteins: 
20wt% of water a system. Finally, a “free water” in protein molecule occurred in 
the range of 34-39(cyt.c)/38(lyz)wt% of water a water/protein system. 

[1] Kocherbitov V, Latynis J, Misiunas A, Barauskas J, Niaura G. Hydration of lysozyme 
studied by Raman spectroscopy. J Phys Chem B. 2013 May 2;117(17):4981-92 
[2] Kocherbitov V, Arnebrant T, Söderman O. Lysozyme−Water Interactions Studied by 
Sorption Calorimetry. J. Phys. Chem. B, 2004 Nov 3;108 (49):19036–19042 
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Deep learning accelerating our 
understanding of human intelligence 

Jonas Kubilius 
KU Leuven, Belgium; Massachusetts Institute of 
Technology (MIT), USA 

I will discuss how deep learning is accelerating 
our understanding of human intelligence. How 
can we use powerful machine learning 
techniques to investigate information processing mechanisms in the brain? 
And how neuroscience can meaningfully inform artificial intelligence 
research? 
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Role of medial amygdala GABA neurons 
in aggression control 

Aiste Baleisyte (1), Ralf Schneggenburger (2), 
Olexiy Kochubey (3) 
Laboratory of Synaptic Mechanisms, Brain Mind Institute, 
Ecole Polytechnique Federale de Lausanne (EPFL) 

The medial amygdala (MeA) integrates socially 
relevant information from olfactory and 
pheromonal sensory inputs, and regulates social behaviors like mating and 
aggression. The majority (~70%) of neurons in the MeA are GABAergic 
inhibitory neurons (MeA-GABA neurons). However, the role of genetically 
defined sub-populations of MeA-GABA neurons in social behavior has not 
been addressed. We find that 18% and 30% of the MeA-GABA neurons 
express Somatostatin (SOM) and neuronal nitric oxide synthase (nNOS), 
respectively. We used in-vivo optogenetic stimulation of SOM+ and nNOS+ 
neurons in the MeA, and found that this manipulation tends to inhibit 
ongoing inter-male territorial aggression in the resident-intruder test. 
Stimulation of pan-GABAergic population of cells in the MeA using VGAT-
Cre mouse line revealed similar results.  Initial optrode recording of SOM+ 
MeA neurons in behaving mice showed an increase of SOM+ MeA-GABA 
neuron spiking towards the end of aggressive bouts, suggesting a “pre-
motor” like activity of these neurons in terminating aggression. Using 
anterograde viral tracing techniques we found putative output synapses of 
SOM+ neurons in various hypothalamic nuclei, including the ventro-medial 
hypothalamus (VMH), a region previously identified in aggression control 
[1]. Axons of nNOS+ MeA-GABA neurons show similar targeting pattern, 
but nNOS targeted VMH more intensely. Correspondingly, ex-vivo 
optogenetic stimulation of ChETA+ fibers in VMH after expression of 
ChETA in a cre-dep. manner in the MeA of SOMcre or nNOScre mice, 
showed PSCs in many VMH neurons. Thus, our data begins to separately 
address the role of sub-population of MeA-GABA neurons in aggression 
control. 

[1] Lin D, Boyle MP, Dollar P, Lee H, Lein ES, Perona P, Anderson DJ (2011)  Functional 
identification of an aggression locus in the mouse hypothalamus. Nature 470:221 
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Computational modelling of the self-
organization of luminous bacteria 

Žilvinas Ledas(1), Romas Baronas(1), 
Remigijus Šimkus(2) 
 (1) Vilnius University Faculty of Mathematics and 
Informatics, Lithuania;  
(2) Vilnius University Institute of Biochemistry, Lithuania 

Microorganisms and bacteria move toward and 
away from various chemical gradients [1]. Such directed movement is 
called chemotaxis and it plays an important role in a wide range of 
biological processes [2]. Lux gene engineered Escherichia coli become 
unstable when the density of the population is sufficiently high [3]. We will 
discuss computational modelling of the spatiotemporal pattern formation in 
the fluid cultures of luminous E. coli placed in a rounded glass container 
using the non-linear Keller-Segel equations of chemotaxis with logistic cell 
growth [4]. 

Acknowledgement: This research was funded by a grant (No. S-MIP-17-98) 
from the Research Council of Lithuania. 

[1] T. C. Williams. Chemotaxis: Types, Clinical Significance, and Mathematical Models. Nova 
Science, New York, (2011). 
[2] T. Hillen, K. J. Painter. A users guide to PDE models for chemotaxis. Journal of 
Mathematical Biology, Vol. 58 (1), (2009), 183–217. 
[3] R. Šimkus, V. Kirejev, R. Meškienė, R. Meškys, Torus generated by Escherichia coli, Exp. 
Fluids, 2009, 46, 365–69. 
[4] R. Baronas, Ž. Ledas, R. Šimkus. Computational modeling of the bacterial self-organization 
in a rounded container: The effect of dimensionality. Nonlinear Analysis: Modelling and 
Control, 20(4), 2015, p. 603-620. 
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Cell Polarity in Imposed Migration 

Kotryna Vaidžiulytė, Kristine Schauer, Mathieu 
Coppey 
 Laboratoire Physico-Chimie, Institut Curie, PSL Research 
University, Université Pierre et Marie Curie-Paris 6, France 

Directionally migrating cells need to coordinate 
multiple signaling pathways in space and time to orchestrate the dynamics 
of their cytoskeleton and the distribution of their internal components. Yet it 
remains unclear how the signaling programs are coupled and to what 
extent a proper cell polarity is required for directional migration. More 
specifically, is the orientation of the nucleus-centrosome axis a necessary 
directional cue? Is a sustained local activation of RhoGTPase signaling 
sufficient to establish a functional polarized cellular state? Difficulty to 
answer this rises from the numerous feedbacks in the cell signaling 
circuitry. Usual genetic perturbations disrupt the system’s functioning point 
hereby killing the fine spatiotemporal coordination. It has been shown that a 
stable cell polarity axis is induced by cell adhesion on defined 
micropatterns of extracellular matrix [1]. By providing a mean to average 
the distribution of cellular components, this system allowed the quantitative 
study of the asymmetric distribution of intracellular organelles as a function 
of cellular polarization [2]. However, this method enforces a static picture of 
the cell which may differ considerably from the freely migrating situation. 
We propose a new method to standardize cell shape and migration while 
keeping the cell free to move. Using a feedback routine based on 
optogenetic control of RhoGTPase activation, we will constrain the cell 
morphology and dynamics using signaling instead of adhesion [3,4]. This 
assay will allow us to build probabilistic density maps of cellular 
components in action, in order to assess the intracellular polarity required 
to sustain directional migration. 
[1] Thery, M., et al. Anisotropy of cell adhesive microenvironment governs cell internal 
organization and orientation of polarity. PNAS 103, 19771-19776 (2006). 
[2] Schauer, K., et al. Probabilistic density maps to study global endomembrane organization. 
Nature methods 7, 560-566 (2010). 
[3] Toettcher, J.E., et al. The promise of optogenetics in cell biology: interrogating molecular 
circuits in space and time. Nature methods 8, 35-38 (2011). 
[4] Valon, L., et al. Predictive Spatiotemporal Manipulation of Signaling Perturbations Using 
Optogenetics. Biophysical journal 109, 1785-1797 (2015). 
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Effects of manipulating GDNF pathway 
in human testis: potential mechanism 
for protection from chemotherapy-
induced damage 

Gabriele Matilionyte, Rod T Mitchell 
Centre for Reproductive Health, The University of 
Edinburgh, Scotland 

Advanced development of chemotherapeutic drugs 
has increased the survival rates of childhood 
cancer patients up to 80% [1]. However, post-
cessation of treatment leaves some male survivors 
oligospermic or azoospermic, meaning that chances for these patients to father a 
child in the future are close to nil [2]. Thus, it is essential to understand how 
spermatogonial cell sub-populations within testis are regulated in the immature 
human and to determine their role in modulating spermatogonial stem cell (SSC) 
sensitivity to chemotherapy-induced damage.  
Protection of testis from adverse effects of chemotherapeutic treatment has not 
been extensively investigated. Whilst animal studies have provided insights into 
pathways involved in regulation of SSCs, only limited understanding is available 
on mechanisms in pre-pubertal human testis. One of the potential targets to be 
manipulated in order to preserve fertility is glial cell line-derived neurotrophic 
factor (GDNF), which is known to be a key molecule in regulation of SSC fate. In 
vitro and in vivo studies have shown that high levels of GDNF present in 
testicular environment sustain SSC self-renewal whereas GDNF knockout 
results in accelerated spermatogonial cell differentiation [3]. Moreover, recent 
study has shown that increased expression of GDNF family receptor α-1 favours 
tumour growth by enhancing chemoresistance in mouse model for 
osteosarcoma [4]. Current project aims to understand the role of GDNF in 
maintaining the SSC population in human testis, and whether manipulation of 
GDNF signalling may promote chemoresistance in the germ cell population. 

[1] Mariotto AB, et al. (2009). Long-Term Survivors of Childhood Cancers in the United States. 
Cancer Epidemiology, Biomarkers & Prevention 18, 1033-1040. 
[2] Brook PF, et al. (2001). Isolation of germ cells from human testicular tissue for low 
temperature storage and autotransplantation. Fertility and Sterility 75, 269-274. 
[3] Meng X, et al. (2000). Science 287, 1489-1493. 
[4] Kim M, et al. (2017). GFRA1 promotes cisplatin-induced chemoresistance in osteosarcoma 
by inducing autophagy. Autophagy 13, 149-168. 
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New cell type discovery by single cell RNA sequencing 

Rapolas Žilionis 
Institute of Biotechnology, Vilnius University, Vilnius, LT 10257, Lithuania 
Department of Systems Biology, Harvard Medical School, Boston, MA 02115, USA 

High-throughput single cell RNA sequencing (scRNAseq) recently emerged 
as a new tool providing rich and unbiased molecular descriptions of 
individual cells, and inviting the scientific community to better appreciate 
the diversity of heterogeneous cellular systems. In my talk I will discuss 
inDrops, a droplet-based scRNAseq method [1,2], and share my 
experience from applying it to have a fresh look at the compositions and 
homeostasis of the airway epithelium, on the way discovering an intriguing 
new cell type with potential relevance to cystic fibrosis. 

[1] Klein AM, Mazutis L, Akartuna I, Tallapragada N, Veres A, Li V, et al. Droplet barcoding for 
single-cell transcriptomics applied to embryonic stem cells. Cell. 2015;161(5):1187-201. 
[2] Zilionis R, Nainys J, Veres A, Savova V, Zemmour D, Klein AM, et al. Single-cell barcoding 
and sequencing using droplet microfluidics. Nat Protoc. 2017;12(1):44-73. 
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Design and enhancement of a novel  
1,3-butanediol production pathway in 
Escherichia coli: from in vitro to in vivo 

Rokas Juodeikis (1), Michelle Gradley (2), 
Martin Warren (1) 
 (1) University of Kent, UK 
(2) Zuvasyntha Ltd., UK 

(R)-1,3-butanediol (1,3-BDO) is a non-natural alcohol, which is used as a 
nutraceutical as well as in the production of various commodity chemicals 
and pharmaceuticals [1]. To date, the only source for industrial 1,3-BDO is 
extraction from crude oil, although the bioproduction of the chemical has 
been demonstrated via a 3-hydroxybutyryl-CoA, with yields up to 9.05 g/l  
[2]. A novel pathway, using deoxyribose phosphate aldolase (DERA) to 
condense two acetaldehyde molecules, has been discovered by 
ZuvaSyntha Ltd and has been shown to function in vitro [3]. The aim of the 
project is to develop this metabolic pathway in vivo using the model 
organism Escherichia coli. Furthermore, based on previous observations, 
co-aggregation of the enzymes will be carried out in an attempt to improve 
the efficiency of the pathway [4]. 

[1] A. Matsuyama, et al. (2001). Industrial production of (R)-1,3-butanediol by new 
biocatalysts. J. Mol. Catal. B: Enzym., 11, 513-521. 
[2] N. Kataoka, A. S., et al. (2013). Improvement of (R)-1,3-butanediol production by 
engineered Escherichia coli. J. Bioscience. Bioengineering., 115, 475-480. 
[3] Patent: PCT/EP2015/072552 
[4] M. J. Lee, et al. (2016). Employing bacterial microcompartment technology to engineer a 
shell-free enzyme-aggregate for enhanced 1,2-propanediol production in Escherichia coli. 
Metab. Eng., 36, 48–56. 
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CasZyme 

Dr. Monika Kavaliauskė (1), Dr. Giedrius 
Gasiūnas (2) 
 (1) Director of “CasZyme” (2) Head of R&D of “CasZyme” 

CasZyme is a start up company, based in 
Vilnius, Lithuania. Company aims to deliver 
inventions by novel and top quality research 
activities in the field of CRISPR based 
Molecular Tools. CasZyme is developing and 
\characterizing new tools in support of CRISPR-
Cas gene editing technology research. One of 
the founders of CasZyme is Prof. Virginius 
Siksnys, the pioneer of CRISPR-Cas gene 
editing research and first to demonstrate that 
CRISPR-Cas9 can be used to operate precise 
double strand breaks in DNA, thereby enabling 
a new era of gene editing. 
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Rho Nano 

Dr. Gediminas Galinis 
Head of R&D “Rho Nano” 

UAB “Rho nano” was established in 2016 to 
develop and commercialize novel nanoparticle 
production technology and to offer silver 
nanoparticle products worldwide. Silver 
nanoparticles have antibacterial properties, high 
electrical conductivity and low melting point, enabling applications in 
textiles, household items, filters, medical devices, and printed electronics 
markets. The company develops new methods to produce nanoparticle 
suspensions and conductive inks using liquid jets in vacuum. Invented 
innovative nanoparticle production method is environmental and 
sustainable as it reduces consumption and waste of chemical materials. 
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Epitope mapping of monoclonal 
antibodies against human carbonic 
anhydrase XII 

 Aistė Imbrasaitė, Dovilė Stravinskienė and Aurelija 
Žvirblienė 
 Institute of Biotechnology, Vilnius University, Vilnius, Lithuania. 
 
Human carbonic anhydrase XII (CA XII) is a 
transmembrane protein that catalyzes the reversible 
hydration of carbon dioxide and is being recognized as 
a potential biomarker for different tumors. Monoclonal 
antibodies (MAb) are diagnostic reagents in oncology 
and it is important to identify the binding sites (epitopes) of these antibodies on their 
target antigens. In this study, eight hexahistidine-fused overlapping fragments 
(fragment # 1 (aa 1–94), fragment # 2 (aa 41–175), fragment # 3 (aa 166–264), 
fragment # 4 (aa 75–264), fragment # 5 (aa 9–195), fragment # 6 (aa 17–184), 
fragment # 7 (aa 24–207) and fragment # 8 (aa 33–196)) of CA XII protein were 
constructed to identify the epitopes of MAbs raised against recombinant CA XII. All 
CA XII fragments were efficiently expressed in transformed E. coli cells. MAbs 
against CA XII were generated by hybridoma technology and characterized 
previously. In total, 10 MAbs (1D5, 4A6, 5D2, 8C9, 9A8, 13F5, 15A4, 6G5, 14D6, 
20G7) recognized the extracellular domain of CA XII protein by Western blot. 
Specific binding of the MAbs with the constructed CA XII fragments was observed. 
The accurate aa sequence of the epitope recognized by the MAb 14D6 was 
determined. It was shown, that the MAb 14D6 binds near the active center of CA 
XII, which explains the inhibitory properties of this antibody. This study provides 
new data on the CA XII-specific MAbs, that are promising diagnostic and 
therapeutic tools which can be applied for the diagnostics and therapy of various 
types of cancers. 
 

 
TBX15 rs984222 gene polymorphism Association with Age-
Related Macular Degeneration by Gender 

 Kaikaryte Kriste (1), Vilkeviciute Alvita (1), Liutkeviciene Rasa (2, 3) 
 (1) Medical academy, Lithuanian University of Health Sciences, Mickeviciaus 9, Kaunas, Lithuania, LT-
44307, (2) Department of Ophthalmology, Lithuanian University of Health Sciences, Medical Academy, 
Eiveniu 2, Kaunas, Lithuania, LT-50161. (3) Neuroscience Institute, Lithuanian University of Health 
Sciences, Medical Academy, Eiveniu 2, Kaunas, Lithuania, LT-50161 
 
Background. Age-related macular degeneration (AMD) is a progressive 
neurodegenerative disease which damages the macula in the retina. AMD is the 
leading cause of blindness in adults over 65 years old in the developed countries. 
Due to etiology and pathogenesis of this disease is not clear, it has no cure at 
present [1]. Studies showed that the development of AMD is caused not only by 
environmental factors but also by genetic factors. 
Aim. To determine the frequency of the genotype of TBX15 rs984222 in patients 
with age-related macular degeneration by gender.  
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Materials and methods. Study enrolled n=100 patients with age related macular 
degeneration and n=200 healthy controls. DNA was extracted from peripheral blood 
leukocytes using DNA salting-out method. Genotyping was carried out using real-
time polymerase chain reaction (RT-PCR) method. Statistical analysis was 
performed with „SPSS version 20.0“.  
Results. The analysis of TBX15 rs984222 gene polymorphism in the overall group 
did not reveal any differences in the distribution of GG, GC and CC genotypes 
(43,1%, 43,1% and 13,8% in females with AMD group and 40,4%, 43,6%, 16% in 
control group; 52,4%, 35,7% and 11,9 in males with AMD group and 50% ,43,2%, 
6,8% in control group, respectively). 
Conclusion. The comparison of TBX15 rs984222 genotype in males and females 
between patients with AMD and the control group did not show any statistically 
significant differences. 

 
[1] Gopalasamy K, Gayathri R, Priya V. Age Related Macular Degeneration:A Systematic Review. Journal 
of Pharmaceutical Sciences and Research. 2016;8(6):416-420. 
 

 
Modified nucleotides as UVA-induced 
cross-linking agents 

Jevgenija Jakubovska, Daiva Tauraitė, Lukas Birštonas, 
Rolandas Meškys 
Vilnius University, Life Sciences Center, Institute of Biochemistry 
 
Synthetic nucleobase analogs have attracted broad interest 
for their utility as molecular labels and sensors [1], 
significant medicinal value [2], and a potential to expand the 
genetic alphabet [3]. Among these, modified nucleobases 
acting as UVA-induced cross-linking agents show particular 
relevance as photo-labels to study contacts between 
individual nucleic acid molecules, identify DNA/RNA-protein complexes or analyze 
mechanisms of interactions [4]. 
Here we report the synthesis and enzymatic incorporation of 4-thio-2'-deoxyuridine 
triphosphate, N4-(acetylbenzoyl)-2'-deoxycytidine triphosphates and N4-
(benzoylbenzoyl)-2'-deoxycytidine triphosphates. All modified nucleotides were 
incorporated into an oligonucleotide via 3'-end elongation using terminal 
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deoxynucleotidyl transferase (TdT) in a template-independent manner. It was 
demonstrated that all modified nucleotides are efficient substrates for TdT. In 
addition, modified cytidine analogues turned out to have incorporation efficiency 
superior to that of natural counterpart, as many as several hundreds consecutive 
monomers could be incorporated. It may be anticipated that due to an aromatic 
nature and hydrophobicity of acetylbenzoyl- and benzoylbenzoyl- groups 3'-end of 
elongated oligonucleotides shapes into a specific tertiary structure that is supported 
by stacking of additional aromatic rings of modified nucleobases. 
Further, succesful UVA-induced (365±5 nm) cross-linking of 4-thio-uracil, N4-
(acetylbenzoyl)cytosine or N4-(benzoylbenzoyl)cytosine containing oligonucleotides 
to TdT was carried out. It is important that canonical nucleobases are not UVA-
photosensitizers therefore only the modified DNA forms cross-links. In overall, these 
results reveal an effortless and straightforward approach for nucleic acid photo-
labeling in order to examine specific interactions with proteins or to use it as a basis 
of biosensor for nucleic acid detection. 
[1] Xu W, Chan KM, Kool ET. Fluorescent nucleobases as tools for studying DNA and RNA. Nat Chem. 
2017;9:1043-1055. 
[2] Keefe AD, Pai S, Ellington A. Aptamers as therapeutics. Nat Rev Drug Discov. 2010;9:537-550. 
[3] Lee KH, Hamashima K, Kimoto M, Hirao I. Genetic alphabet expansion biotechnology by creating 
unnatural base pairs. Curr Opin Biotechnol. 2017;51:8-15. 
[4] Tauraitė D, Jakubovska J, Dabužinskaitė J, Bratchikov M, Meškys R. Modified nucleotides as substrates 
of terminal deoxynucleotidyl transferase. Molecules 2017;22:672. 
 

Influence of the Ras/PKA signal 
transduction pathway changes on the 
[PSI+] prion induction and stability in 

Saccharomyces cerevisiae cells 
 Justina Jurgelevičiūtė, Milda Levanaitė, Renata Gudiukaitė, 
Eglė Lastauskienė 
 Institute of Biosciences, Life Sciences Center, Vilnius University 
 
Changing environmental conditions are the main factors 
influencing the yeast cells ability to adapt. Responses to 
environmental stress are generated through the several 
pathways in Saccharomyces cerevisiae cells. One of the 
pathways is Ras/PKA signal transduction, which is the most important signal 
transduction pathway in yeast cells. The changes in activity of this pathway is 
modifying all the genetic cell environment [1]. Another mechanism important for 
yeast adaptation to environment is prion formation, which changes epigenetic 
environment of yeast cells [2]. Together Ras/PKA signal transduction pathway and 
prions help cells to adapt to changing environmental conditions. The main objective 
of this study was to identify the role of the Ras/PKA signal transduction pathway on 
[PSI+] prion formation in S. cerevisiae cells. In order to achieve this objective, the 
transformation of Ras/PKA signal transduction pathway genes – CYR1 and 
RAS2VAL19 and prionisation of transformed and non-transformed S. cerevisiae 
cells was carried out. Weak and strong [PSI+] prion variants, which differ in colony 
size, were selected. After [PSI+] prion induction in non-transformed and 
transformed cells, asymmetric distribution of prionisation frequency among different 
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prion variants was detected, with the domination of weak variants. Comparison of 
prionisation frequency among different prion variants in transformed and non-
transformed cells showed a statistically significant difference. Also, experimental 
analysis revealed that strong prion variants possessed higher stability than weak 
prion variants. These findings suggest that the Ras/PKA signal transduction 
pathway can influence the distribution of [PSI+] prion variants frequency and prion 
stability. They are relevant to further research on stress response and its control in 
yeast cells. 
[1] Tamanoi F. Ras signaling in yeast. Genes & cancer. 2011;2(3):210–5. 
[2] Tyedmers J, Madariaga ML, Lindquist S. Prion switching in response to environmental 
stress. Plos Biol. 2008;6(11):e294. 
 

Hypoxia induces changes in alternative 
pre-mRNA splicing that may lead to 
tumour cell survival 

 L. Vilys, I. Pečiulienė, E. Jakubauskienė, A. Kanopka 
 Department of Immunology and Cell Biology, Institute of Biotechnology, 
Vilnius University, Vilnius, Lithuania. 
 
Eukaryotic cells sense oxygen and adapt to hypoxia by 
strict regulation of a number of genes. The biological 
responses to hypoxia involve induction of transcription of a 
network of target genes, a process which is co-ordinately 
regulated by hypoxia inducible transcription factors (HIFs). 
[1. 2] 
RNA splicing takes place in the nucleus and occurs either co- or post-
transcriptionally. Noncoding sequences (introns) in nuclear mRNA precursors (pre-
mRNA) are removed by dedicated splicing machinery. Coding sequences (exons) 
are joined to generate the mature mRNA that is exported to the cytoplasm and 
translated into protein [3]. The most of human genes pre-mRNAs undergo 
alternative splicing, which is a very precise process and plays a major role in the 
regulation of gene expression and the generation of proteomic and functional 
diversity [4]. It is now clear, that the splicing machinery heavily contributes to 
biological complexity especially to the ability of cells to adapt to different 
developmental stages and altered cellular conditions.  
We demonstrate that SR proteins isolated from hypoxic cells are more 
phosphorylated than those isolated from normoxic cells. We show that expression 
of SR protein kinases (CLK1, SRPK1, SRPK2) in hypoxic cells is elevated at mRNA 
and protein levels and that increased expression of CLK1 kinase is regulated by 
HIFs. Reduction of cellular CLK1 level affects hypoxia-dependent endogenous 
CAIX and Cyr61 gene pre-mRNA splicing. Our primary data also shows that the 
localization of splicing associated proteins is not changed depending on oxygen 
conditions thus confirming that probably other factors are involved in such 
regulation.  
These findings provide insights to how the splicing of hypoxia dependent genes is 
regulated in hypoxic tumour cells and contributes to their survival. 
[1] Lopez-Barneo, et al. (2001). Cellular mechanism of oxygen sensing. Annu Rev Physiol 63: 259-287. 
[2] Koh, Powis. (2012). Passing the baton: the HIF switch. Trends in Biochemical Sciences 37(9): 364-372. 
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[3] Matlin, et al. (2005). Understanding Alternative splicing: towards a cellular code. 6: 386-398. 
[4] Maniatis, Tasic (2002). Alternative pre-mRNA splicing and proteome expansion in metazoans. Nature 
418(6894): 236-243. 
 

A rapid method for the identification 
of protospacer adjacent motifs and 
guide RNAs for novel Cas9 orthologs 

 Greta Bigelytė (1), Tautvydas Karvelis (1), Giedrius 
Gasiūnas (1), Joshua K. Young (2), Arūnas 
Šilanskas (1), Mark Cigan (3), Virginijus Šikšnys (1) 
 (1) Institute of Biotechnology, Vilnius University, Vilnius, LT-10257, 
Lithuania (2) DuPont Pioneer, Johnston, IA 50131, USA (3) Genus 
Research, Genus plc, DeForest, WI 53532, USA 
 
Cas9 orthologs are abundant in microbes. To tap into 
this largely unexplored diversity for genome editing 
applications, we established a phylogeny-guided bioinformatic approach and 
developed biochemical screens based on either cell-free recombinant protein 
expression or crude cell extracts for the rapid identification and characterization of 
the protospacer adjacent motif (PAM) and guide RNA (gRNA) requirement of new 
Cas9 proteins. This approach permitted the rapid characterization of Cas9s with 
diverse PAM sequence requirements. Our results demonstrate that Cas9 orthologs 
provide a rich source of PAM recognition that may be mined to expand the 
sequence space targetable by Cas9 equipping the genome editing toolbox with new 
CRISPR proteins. 
 

Studies of plant transmembrane 
light-harvesting protein complexes 
in artificial and natural-like 

environment using single molecule 
fluorescence microscopy 
 Marijonas Tutkus(1), Danielis Rutkauskas(1), 
Jevgenij Chmeliov(1), Petra Ungerer(3), Parveen 
Akhar(4), Oskaras Venckus(2), Petar Lambrev(4), 
Alexander Ruban(3), Francesco Saccon(3), 
Gediminas Trinkūnas(1), Leonas Valkūnas(1) 
 (1)Center for Physical Sciences and Technology, Lithuania, (2)Life 
sciences center, Vilnius University, Lithuania, (3)School of Biological and Chemical Sciences, Queen Mary 
University of London, United Kingdom, (4)Hungarian Academy of Sciences, Biological Research Centre, 
Institute of Plant Biology, Hungary. 
 
Plants use light energy to produce organic compounds. They harvest light with 
extremely high quantum efficiency, but when light intensity gets too high, the 
synthesis becomes too slow to keep up. Excess electron produce is harmful for 
biological systems - excited electrons transfer their energy to oxygen, which in turn 
causes photodestruction. To avoid causing damage, light harvesting complexes 
(LHC) can reduce their output through non-photochemical quenching (NPQ).[1] 

  7 

   6 



Poster sessions 

28  Vita Scientia ’18 

We employ two approaches to study various properties of LHCII that might explain 
NPQ:  
a) We recreate natural-like environment by reconstituting LHCII molecules in 
thylakoid lipid mixture liposomes. Green fluorescent lipids in the liposomes allows 
us to assess liposome sizes and characterize curvature sensing of LHCII. 
b) In artificial environment we monitor intensity fluctuations of single LHCII mutant 
complexes suspended in detergent buffer and immobilised non specifically on to 
PLL coated glass slide. 
[1]Ruban, A. V., Johnson, M. P., & Duffy, C. D. The photoprotective molecular switch in the photosystem II 
antenna. Biochimica et Biophysica Acta, (2012), 1817(1), 167-181. 
 

 
Selective inhibitors of human 
carbonic anhydrase isoform VB 

 V. Paketurytė(1), I. Vaškevičienė(2), A. Zubrienė(1), 
V. Mickevičius(2), D. Matulis(1) 
 (1) Department of Biothermodynamics and Drug Design, Institute of 
Biotechnology, Life Sciences Centre, Vilnius University, Saulėtekio 
al. 7, Vilnius, LT-10257, Lithuania 
(2) Department of Organic Chemistry, Kaunas University of 
Technology, Radvilėnų pl. 19, Kaunas, LT-50254, Lithuania 
 
Human carbonic anhydrase (CA) family of enzymes 
has 12 catalytically active isoforms, which possess 
structurally similar active site and participate in many 
physiological processes. Their different subcellular 
and tissue localization causes each isoform to be 
associated with a different pathology [1]. The design 
of an inhibitor with high affinity and selectivity for one isoform is important for 
development of a drug that has as few side effects as possible. However, it is a 
difficult task as correlation between the compound structure and the binding affinity 
is poorly understood and sometimes negligible change in compound chemical 
structure causes major change in the binding affinity. Tracking these changes is not 
only useful for lead optimization, but also to understand the interactions between 
proteins and small molecules and to design drugs rationally [2]. 
In this study [3] a series of N-substituted and N,N-disubstituted β-amino acids and 
their derivatives bearing benzenesulfonamide moiety were synthesized and the 
binding affinities toward CAs was evaluated. The di-bromo meta-substituted 
compounds (4-((3-(2-Benzylidenehydrazinyl)-3-oxopropyl)amino)-3,5-dibromo-
benzenesulfonamide (13) and 3,5-dibromo-4-((3-(2-(4-chlorobenzylidene) 
hydrazinyl)-3-oxopropyl)amino)benzenesulfonamide) showed high binding affinities 
and more than 10-fold selectivity towards CA VB mitochondrial isoform over 
remaining CAs. These compounds can be used for further development as 
inhibitors of significant binding affinity and selectivity towards CA VB isoform, which 
is implicated in pathologies of the central nervous system and in obesity. 
[1] Alterio, V., et al. Multiple Binding Modes of Inhibitors to Carbonic Anhydrases: How to Design Specific 
Drugs Targeting 15 Different Isoforms? Chem. Rev. 112, 4421–4468 (2012). 
[2] Klebe, G. Applying thermodynamic profiling in lead finding and optimization. Nat Rev Drug Discov. 14, 
95–110 (2015). 
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[3] Vaškevičienė, I., Paketuryte V., Zubriene A., Kantminiene K., Mickevicius V., Matulis D. N-
Sulfamoylphenyl- and N-sulfamoylphenyl-N-thiazolyl-β-alanines and their derivatives as inhibitors of human 
carbonic anhydrases. Bioor. Chem. 75, 16–29 (2017). 
 

 
Understanding Different Pathways of 
Insulin Aggregation 

 Mantas Žiaunys, Tomas Šneideris, Vytautas Smirnovas 
 Vilnius University Institute of Biotechnology 
 
Amyloids are self-assembled, highly ordered, closely 
packed peptide or protein aggregates and their formation is 
associated with neurodegenerative diseases, such as 
Alzheimer's, Parkinson's and prion diseases. Amyloidogenic 
protein aggregation mechanism dependence on 
environmental factors, such as ionic strength and pH, are 
still poorly understood. 
In this work we observed unusual insulin aggregation kinetics at pH 2.4 under two 
ionic strength conditions that could not be explained by any currently predominant 
models. We proposed an additional reaction step, which results in the reduction of 
active aggregation centers, to fit the abnormal kinetic data.  
 

Application of Quantitative Reverse 
Transcription PCR for Investigation of 
Rat Hepatitis E Virus Prevalence 

 Karolina Juškaitė(1), Martynas Simanavičius(1), Reimar 
Johne(2), Rainer G Ulrich(3,4), Aurelija Žvirblienė(1), Indrė 
Kučinskaitė-Kodzė(1) 
 (1) Vilnius University Life Sciences Center Institute of Biotechnology, 
Sauletekio al. 7, 10257 Vilnius, Lithuania (2) Federal Institute for Risk 
Assessment, Diedersdorfer Weg 1, 12277 Berlin, Germany (3) Friedrich-
Loeffler-Institut, Federal Research Institute for Animal Health, Institute of 
Novel and Emerging Infectious Diseases, Sudufer 10, 17493 Greifswald-
Insel Riems, Germany (4) German Center for Infection Research (DZIF), 
Partner site Hamburg-Luebeck-Borstel-Insel Riems, Braunschweig, 
Germany 
 
HEV is a major cause of an acute hepatitis globally. HEV genotypes 1-4 are 
obligated human pathogens. These viruses are transmitted by the fecal-oral route, 
usually via contaminated water. In contrast, HEV genotypes 3 and 4 are transmitted 
zoonoticaly usually through an intake of undercooked meat or livers of infected 
animals, such as pigs, wild boars, rabbits, deers or mongooses [1]. Rat HEV was 
discovered in 2010. Rats may play a role in the transmission of HEV genotype 3 [2]. 
From a public health perspective it is important to clarify the role of the rats for HEV 
transmission to humans. During this study the RT-qPCR systems specific for rat 
HEV (rHEV) and 1-4 genotypes of HEV (HEV1-4) were selected and modified, 
endogenous control system (ACTB) was developed. The RNA standards of these 
systems were generated and used to optimise RT-qPCR assays for quantification of 
HEV RNA in rat liver samples. Determined sensitivity of rHEV and HEV1-4 RT-
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qPCR assays was up to 1 viral RNA copy in a qPCR reaction. 77 liver samples from 
wild rats were analyzed. Total RNA of liver tissue was extracted and screened using 
optimized RT-qPCR for the presence of HEV RNA. 9 of 77 liver samples were 
possitive in the rHEV RT-qPCR. All liver samples tested by the HEV1-4 RT-qPCR 
were found to be negative. These HEV specific RT-qPCR assays could be useful 
tools for studies of HEV prevalence, however more research has to be done to 
improve specificity and reliability of these molecular methods. 
[1] Johne R, Plenge-Bonig A, Hess M, Ulrich RG, Reetz J, Schielke A. Detection of a novel hepatitis E-like 
virus in faeces of wild rats using a nested broad-spectrum RT-PCR. J Gen Virol. 2010b;91:750–758.  
[2] Widen F, Ayral F, Artois M, Olofson AS, Lin J. PCR detection and analysis of potentially zoonotic 
Hepatitis E virus in French rats. Virol J. 2014;11:90. 
 

 
Matrix Metalloproteinase-8 Gene Polymorphism In Oral Cancer 
Development 

 Rūta Insodaitė, Alina Smalinskienė 
 Institute of Biology Systems and Genetic Research, Lithuanian University of Health Sciences; Faculty of 
Animal Husbandry Technology 
 
Introduction. Oral cancer is the eighth most commonly diagnosed cancer worldwide 
generally affected older men’s [1]. MMP-8 (collagenase-2) is the most effective 
collagenase to initiate type I collagen degradation [2]. High MMP-8 expression level 
has been reported to be protective in human tongue cancer and in a carcinogen-
induced mice model [3]. One study of the rs11225395 single-nucleotide 
polymorphism (SNP) at the MMP8 promoter region may affect the expression levels 
of MMP-8 has been done in the Taiwanese population, however results were not 
statistically significant [4]. According to those findings, we aimed to determine the 
association between MMP-8 rs11225395 and oral cancer development in the 
Lithuanian population. 
Materials and methods: Our study involved 859 participants including 27 patients 
with oral cancer and 832 healthy persons from control group. Peripheral blood 
samples from all participants were collected into EDTA collection tubes. DNA was 
extracted using DNA salting-out method. Genotyping was carried out using real-
time polymerase chain reaction (RT-PCR) method. Statistical analysis was 
performed with „SPSS version 20.0“. 
Results. Statistical analysis showed that MMP-8 rs11225395 genotypes (GG, GA, 
AA) distribution analysis revealed statistically significant differences between oral 
cancer patients and control groups (22,2%, 51,9%, 25,9 vs. 30,5%, 48,9%, 20,6%, 
respectively, p<0.001). Binomial logistic regression analysis showed that genotype 
A/A at rs11225395 compared with is associated with 1,3-fold increased risk of oral 
cancer development under the recessive genetic model ((OR=1,347; 95%. CI: 
0,560-3,238; p=0,043). Binomial logistic regression analysis also showed that male 
gender older age associated with increased risk of oral cancer development 
(OR=5,471; 95%. CI: 2,185-13,699; p<0,01) and (OR=1,035,; 95 proc. CI: 1,006-
1,066; p=0,019).  
Conclusion. MMP-8 rs11225395 is associated with oral cancer development and 
may be involved in the pathogenesis of oral cancer. Older age and male gender is 
also associate with increased risk of oral cancer.  
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[1] Siegel RL, Miller KD, Jemal A. Cancer statistics, 2016. CA Cancer J Clin. 2016;66(1):7-30. 
[2] Korpi JT, Kervinen V, Maklin H, Vaananen A, Lahtinen M, Laara E, et al. Collagenase-2 (matrix 
metalloproteinase-8) plays a protective role in tongue cancer. Br J Cancer. 2008;98 (4):766-75. 
[3] Decock J, Long JR, Laxton RC, Shu XO, Hodgkinson C, Hendrickx W. Association of matrix 
metalloproteinase-8 gene variation with breast cancer prognosis. Cancer Res. 2007;67(21):10214-21. 
[4] Hung YW, Tsai CW, Wu CN, Shih LC, Chen YY, Liu YF, et al. The Contribution of Matrix 
Metalloproteinase-8 Promoter Polymorphism to Oral Cancer Susceptibility. In Vivo. 2017;31(4):585-90. 
 

 
Selection of SCoT primers for the analysis 
of Phragmites australis genetic diversity 

 G. Bartkutė, D. Žvingila, J. Patamsytė 
 Vilnius University, Life Sciences Center, Department of Botany and Genetics 
 
Start Codon Targeted (SCoT) polymorphism markers are 
specifically designed for plant DNA. SCoT primers bind to 
conservative sequences including start codon and help to 
amplify DNA fragments from one gene to another. [1] The 
aim of this study is to select the most suitable SCoT primers 
for Phragmites australis DNA analysis. First, ISSR markers 
were used to select the four most genetically different reed individuals from many 
others which were gathered near to various places of Lithuania rivers. PCR was 
conducted using the selected four reed DNA samples with 27 SCoT primers. 
According to their capability to produce scorable polymorphic DNA bands in 
electrophoretic analysis, eight primers (SCoT P12, SCoT P13, SCoT P14, SCoT 
P15, SCoT P16, SCoT P19, SCoT P34, SCoT S18) were considered to be 
applicable for further genetic diversity screening of Phragmites australis populations 
in natural and human-affected Lithuanian rivers. 
[1] Collard, BCY, Mackill DJ. Start codon targeted (SCoT) polymorphism: a simple, novel DNA marker 
technique for generating gene-targeted markers in plants. Plant Mol Biol Rep 2009; 27: 86–93. 
 

 
The association between CETP (rs5882) gene polymorphism 
and optic neuritis 

 (1) Greta Gedvilaitė, (2) Mantas Banevicius,(3) Alvita Vilkeviciute, (2) Brigita 
Glebauskiene, (2,3)  Loresa Kriauciuniene, (2,3) Rasa Liutkeviciene 
 (1) Medical Academy, Lithuanian University of Health Sciences (2) Department of Ophthalmology, 
Lithuanian University of Health Sciences, Medical Academy (3) Neuroscience Institute, Lithuanian 
University of Health Sciences, Medical Academy 
 
Background. Optic Neuritis (ON) is defined as inflammation of the optic nerve, 
which is mostly idiopathic. However it can be associated with variable causes 
(demyelinating lesions, autoimmune disorders, infectious and inflammatory 
conditions). Inflammatory demyelinating disorder of the optic nerve is which can be 
associated with multiple sclerosis. It is thought that the CETP gene plays a key role 
in this autoimmune inflammatory disease.  
Aim.  The aim of our study was to determine if the frequency of the CETP rs5882 
gene polymorphism have an influence on the development of acute optic neuritis. 
Materials and methods. Study participants comprised of 50 patients with a 
diagnosis of optic neuritis, and 808 subjects from the reference group. The 
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genotyping test of CETP rs5882 polymorphism was carried out using the real-time 
polymerase chain reaction (RT-PCR) method. 
Results. CETP rs5882 gene polymorphism analysis in the overall group has not 
revealed any differences in the distribution of G/G, G/A, and A/A genotypes 
between patients with ON and control group was 9.65%, 42.70% and 47.65% vs. 
12%, 52% and 36%, respectively, p=0.277. 
Conclusion. CETP rs5882 gene polymorphism had no predominant effect on the 
development of optic neuritis. 
 [1] Villoslada, P. and Martinez-Lapiscina, E. (2017). Time is vision: The importance of the early discovery 
and diagnosis of optic neuritis. Multiple Sclerosis Journal, 23(14), pp.1806-1807.  
[2] Hou, H., et al. (2017). Association between Six CETP Polymorphisms and Metabolic Syndrome in 
Uyghur Adults from Xinjiang, China. Int J Environmental Research and Public Health, 14(6), p.653. 
 

 
Heat shock protein 90 inhibitors as therapeutic agents against 
protozoan diseases 

 Marius Gedgaudas (1), Aurelija Mickevičiūte (1),  Algirdas Brukštus (2), Dovilė 
Daunoraitė (1), Daumantas Matulis (1), Egidijus Kazlauskas (1) 
 (1) Department of Biothermodynamics and Drug Design, Institute of Biotechnology, Vilnius University, 
Saulėtekio 7, Vilnius LT-10257, Lithuania (2) Department of Organic Chemistry, Faculty of Chemistry, 
Vilnius University, Naugarduko 24, Vilnius LT-03225, Lithuania 
 
Parasitic protozoan diseases affect millions of people worldwide causing severe 
morbidity and mortality. These diseases include malaria, leishmaniasis, 
toxoplasmosis and cause over a million deaths every year. Not to mention, it is 
estimated that billions of people could be infected with some form of protozoan 
parasite. As parasites quickly develop resistance mechanisms, many drugs have 
become ineffective. Furthermore, many of the current drugs have unacceptable side 
effects. Therefore there is an urgent need to develop novel treatments against 
parasitic protozoan diseases. [1] 
Heat shock protein 90 (Hsp90) is a highly conserved dimeric molecular chaperone. 
Hsp90 is essential for eukaryotic cells as it is involved in various key pathways 
ensuring correct folding, maturation and degradation of select client proteins. While 
normal human cells can tolerate partial human Hsp90 inhibition, protozoan 
parasites rely heavily on protozoan Hsp90 to adapt to stressful conditions when 
infecting the host. This makes Hsp90 an attractive drug target against these 
diseases. [2, 3] 
We aim to develop drugs, based on protozoan Hsp90 inhibitors, to treat a wide 
array of parasitic protozoan diseases. In this work we present the binding data for 
novel thiadiazole-based inhibitors to the N-domain of Hsp90 proteins:  Hsp90 
orthologs from parasites Plasmodium falciparum, Leishmania major, and 
Trypanosoma brucei, as well as human Hsp90 isomers alpha and beta. 
[1] Fletcher, Stephanie M., et al. "Enteric protozoa in the developed world: a public health perspective." 
Clinical microbiology reviews 25.3 (2012): 420-449. 
[2] Addmore, et al. "Intracellular protozoan parasites of humans: the role of molecular chaperones in 
development and pathogenesis." Protein and peptide letters 18.2 (2011): 143-157. 
[3] Schopf, Florian H., Maximilian M. Biebl, and Johannes Buchner. "The HSP90 chaperone machinery." 
Nature Reviews Molecular Cell Biology (2017). 
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Effect of the Environment on 
Amyloid Aggregation 

 Tomas Šneideris, Elžbieta Kulicka, Romuald 
Stanilko, Vytautas Smirnovas 
 Vilnius University Institute of Biotechnology, Lithuania 
 
Amyloids are insoluble, extremely stable pathogenic 
aggregates of peptide or protein that are associated 
with approximately 50 human diseases [1] including 
neurodegenerative disorders such as Alzheimer’s, 
Parkinson’s and infective prion diseases that affect 
millions of people around the world. Despite intensive studies of amyloid proteins, 
neither of the previously mentioned disorders are curable and currently all are fatal. 
Factors such as different pH, temperature, agitation, protein concentration and the 
presence of additives or preformed protein aggregates were shown to affect protein 
amyloid formation. A wide variety of environmental conditions suggest a possible 
existence of different aggregation mechanisms that may lead towards formation of 
distinct amyloid structures (strains) of the same protein. Molecular mechanisms of 
fibril formation at different environmental conditions are still poorly understood and it 
is not clear how many distinct pathways or strains may exist. 
Currently we study the aggregation process of amyloid beta, murine prion protein 
and insulin under various environmental conditions in vitro. Our findings may help to 
get a proper understanding of amyloid aggregation process, including the molecular 
pathways leading to the formation of amyloid structures, which is crucial for the 
development of effective medicine and treatment methods of amyloid diseases. 
[1] Knowles TPJ, Vendruscolo M, Dobson CM. The amyloid state and its association with protein misfolding 
diseases. Nat. Rev. Mol. Cell Biol. 15, 496–496 (2014). 
 

 
Mouse prion protein aggregation: 
Effect of pH and temperature 

 Karina Sluckaitė, Tomas Šneideris, Vytautas 
Smirnovas 
 Department of Biothermodynamics and Drug Design, Institute of 
Biotechnology, Lithuania 
 
Prion proteins are cell surface glycoproteins that 
exist in two forms: native (PrPC) and misfolded 
(PrPSc). Misfolding and aggregation of the prion 
protein leads to the accumulation of amyloid 
aggregates in the central nervous system, which is thought to be the main cause of 
neurodegenerative diseases such as transmissible spongiform encephalopathies 
(TSE) [1]. Previous studies have shown that pH has an impact on prion protein 
conformation and stability: prion protein structural domain flexibility increases with 
decreasing pH, which leads to displacement of the first helix and hydrophobic core 
exposure [2]. 
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In this work we investigated how different environmental factors such as pH and 
temperature affect mouse prion protein aggregation kinetics and morphology. 
[1] Kupfer L, Hinrichs W, Groschup MH. Prion Protein Misfolding. Curr Mol Med. 2009 Sep; 9(7):826–835. 
[2] van der Kamp MW, Daggett V. Influence of pH on the human prion protein: insights into the early steps 
of misfolding. Biophys J. 2010 Oct; 99(7):2289-98. 
 

HAND2 Target Gene Regulatory 
Networks Control 
Atrioventricular Canal and 
Cardiac Valve Development 

 Frédéric Laurent (1), Aušra Girdžiušaitė (1), 
Julie Gamart (1), Iros Barozzi (2), Marco 
Osterwalder (1,2), Jennifer A. Akiyama (2), Joy 
Lincoln (3), Javier Lopez-Rios (4), Axel Visel 
(2, 5, 6), Aimée Zuniga (1), and Rolf Zeller (1) 
 (1) Developmental Genetics, Department of Biomedicine, 
University of Basel, Switzerland (2) Functional Genomics 
Department, Lawrence Berkeley National Laboratory, 
Berkeley, USA (3) Center for Cardiovascular and Pulmonary 
Research, The Research Institute at Nationwide Children’s 
Hospital, USA (4) Development and Evolution, Department of Biomedicine, University of Basel, Switzerland 
(5) U.S. Department of Energy Joint Genome Institute, Walnut Creek, CA 94598, USA 
 
HAND2 is an essential transcription factor that controls the expression of genes that 
function in early heart development. 
While seeking to elucidate the set of genes controlled by HAND2 in embryonic 
mouse hearts lacking HAND2 an absence of cardiac cushions in atrioventricular 
canal (AVC) was identified. Cardiac cushions form as endocardial cells undergo an 
endothelial to mesenchymal transition (EMT) in response to signals from the 
myocardium. Subsequently, delaminated endocardial cells migrate into the cardiac 
jelly that later gives rise to the atrioventricular node and tricuspid valves.  
We used high throughput approaches to reveal the gene regulatory network (GRN) 
controlled by HAND2 during cardiac valve formation in embryonic mouse hearts. 
ChIP-Seq of embryonic hearts and transcriptome analysis of wild-type and mutants 
AVCs were combined to identify the genome-wide interaction profile of endogenous 
HAND2 chromatin complexes. The identified HAND2 target GRN includes genes 
with known functions in AVC cardiac cushion formation and EMT processes. An 
EMT master regulator Snai1 was identified as one of HAND2 targets. Snai1 
expression is lost from HAND2 - deficient AVCs where the EMT underlying cardiac 
cushion formation is disrupted. We shown that EMT and mesenchymal cell 
migration is partially restored if Snai1 is re-expressed in mutant AVC explants. 
Furthermore, the HAND2-interacting enhancers, in the Snai1 genomic landscape, 
are active in embryonic hearts. We conclude that HAND2 is a key regulator of the 
EMT underlying AVC cardiac cushion mesenchyme formation that give rise to the 
cardiac valves in mouse embryos [1]. 
[1]. Laurent, F., Girdziusaite, A., Gamart, J., Barozzi, I., Osterwalder, M., Akiyama, J.A, Lincoln, J., Lopez-
Rios, J., Visel, A., Zuniga, A., Zeller, R. HAND2 Target Gene Regulatory Networks Control Atrioventricular 
Canal and Cardiac Valve Development. Cell Reports, 2017; 19 (8): 1602. 
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Archaeal fibrillarin-Nop5 heterodimer 2'-O-
methylates RNA independently of hte C/D 
guide RNP particle 

 Miglė Tomkuvienė (1), Janina Ličytė (1), Ingrida Olendraitė 
(1), Zita Liutkevičiūtė (1), Béatrice Clouet-d'Orval (2), 
Saulius Klimašauskas (1) 
 (1) Vilnius University Life Sciences Center, Institute of Biotechnology, 
Vilnius, Lithuania (2) University of Toulouse, CNRS, Toulouse, France 
 
Ribose 2'-O-methylation is a universal and critically 
important RNA modification particularly abundant in rRNAs 
and tRNAs in all three domains of life. In Eukarya and 
Archaea, most of the 2'-O-methylriboses are produced by 
an RNA-dependent mechanism, by so-called C/D 
ribonucleoprotein (RNP) particles. Archaeal RNPs are 
composed of fibrillarin (aFib), an RNA 2'-O-
methyltransferase, that is known to act in complex with 
Nop5 and L7Ae proteins and a box C/D guide RNA. 
Similarly with the CRISPR systems that attack specific 
sequences in DNA, the target specificity of the box C/D 
RNP modification reaction is determined by the sequence complementarity of two 
10-12 bp antisense elements. However, we found that Pyrococcus abyssi aFib-
Nop5 heterodimer can perform methylation of 16S and 23S ribosomal RNAs in vitro 
independently of L7Ae and C/D guide RNAs [1]. We identified three in vitro 2'-O-
methylated positions in the 16S rRNA of P. abyssi. The specificity determinants of 
this “unguided” enzymatic reaction remain largely unknown, as no common 
sequence or structural features among the target sites could be identified. On the 
other hand, the target residues are located at, or close to, the central core of the 
small ribosomal subunit, where also the highest density of predicted C/D RNP-
directed 2'-O-methylation target sites are located. We conclude that this newly 
discovered stand-alone activity of aFib-Nop5 may provide an example of an 
ancestral activity retained in enzymes that were recruited to a larger complex during 
evolution, providing a glimpse of an intermediate state in the evolutionary genesis of 
complex multicomponent biological systems. 
[1] Tomkuvienė M., Ličytė J., Olendraitė I., Liutkevičiūtė Z., Clouet-d’Orval B., and Klimašauskas S. (2017) 
Archaeal Fibrillarin-Nop5 heterodimer 2'-O-methylates rRNA independently of the C/D guide RNP particle. 
RNA. 2017. 23(9):1329-1337 
 

 
A study of native Geobacillus ureases and their recombinant 
protein variants 

 Vilius Malunavicius, Egle Lastauskiene, Renata Gudiukaite 
 Institute of Biosciences, Life sciences center, Vilnius University, Sauletekio Avenue 7, 10257 Vilnius, 
Lithuania 
 
Biomineralization – a naturally occurring process in living organisms. Microbially 
induced calcium carbonate precipitation (MICP) is a promising, eco-friendly 
alternative approach to conventional and current remediation technologies. MICP is 
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involved in geotechnical engineering or sequestering CO2 from the atmosphere. 
The most important participants in MICP are ureases (urea amidohydrolase; EC 
3.5.1.5). Ureases catalyse the hydrolysis of urea into ammonium and carbonate. 
NH3 increases pH, which can shift the bicarbonate equilibrium, resulting in the 
formation of carbonate ions. This shift can then precipitate metal ions [1]. 
To this day there exist only several reports about the possibility of Geobacillus 
bacteria application for ureases production and MICP [2]. In this work several 
Geobacillus strains were investigated as urease producers, using classical 
microbial, molecular and bioinformatics methods. Analysis in silico showed that 
Geobacillus ureases need several domains and additional proteins to be active. 
One of the main domains is the α-subunit, which possesses high homology 
between Geobacillus species. Through molecular detection by α subunit-specific 
primers Geobacillus sp. strain 95 was identified as a potential urease-producing 
strain. In this work recombinant variant of α, αβγ catalytic subunits and αβγ subunits 
with additional proteins were constructed, cloned into an expression vector and 
recombinant urease activity was analysed for the first time. Additionally, this study 
showed that Geobacillus sp. strain 95 possessed the tolerance of up to 5 % urea in 
grow medium and high Ni2+ ions concentrations. These results suggested the 
potential of Geobacillus sp. 95 strain to be used in bioremediation and 
biocementation processes. 
[1] Anbu P, Kang C-H, Shin Y-J, So J-S. Formations of calcium carbonate minerals by bacteria and its 
multiple applications. SpringerPlus. 2016, 5:250; doi:10.1186/s40064-016-1869-2. 
[2] Yoshida N, Higashimura E, Saeki Y. Catalytic Biomineralization of Fluorescent Calcite by the 
Thermophilic Bacterium Geobacillus thermoglucosidasius. Appl Environ Microbiol. 2010, 76(21):7322-7. 
 

MMP-14 role dependence on gender in 
patients with pituitary adenoma 
development 

 Ruškytė Kornelija (1), Liutkevičienė Rasa (2,3), Vilkevičiūtė 
Alvita (3), Vaitkienė Paulina (3), Valiulytė Indrė (3), 
Glebauskienė Brigita (2), Kriaučiūnienė Loresa (2,3) and 
Žaliūnienė Dalia (2) 
 (1) Lithuanian University of Health Sciences, Medical Academy, Lithuania  
(2) Department of Ophthalmology, Lithuanian University of Health Sciences, 
Medical Academy, Lithuania (3) Neuroscience Institute, Lithuanian University 
of Health Sciences, Medical Academy, Lithuania 
 
Pituitary adenoma (PA) is one of the most common abnormalities in the sellar 
region.  Even knowing that PA is a benign monoclonal neoplasm, it can cause 
serious complications such as ophthalmological, neurological and endocrinological 
abnormalities.[1,2] 
The purpose this investigation was to determine if the methylation status of MMP-14  
promoter have an association with pituitary adenoma development. 
Methods: In this study we used 120 tissue samples of pituitary adenoma. The 
methylation status of MMP-14  promoter was investigated by methylation specific 
PCR reaction (MS-PGR). For statistical analyses the IBM program “SPSS Statistics 
20” was used. Statistical analysis was conducted to investigate the associations 
between the methylation status and gender of PA patients. 
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Results: It was discovered that promoter methylation of MMP-14 correlate with the 
male gender (58.8 % vs. 35.7 %, p=0.022) and unmethylated (non-silenced) MMP-
14 with the female gender (64.3 % vs. 41.7 %, p=0.027). 
Conclusion: This study reveals that silencing of the MMP-14 gene correlates to 
patients’ gender. 
[1] Kalra RR, et al. Pituitary Tumors: Genetics ant Heritablem Predisposition. In: Hayat MA editors. Tumors 
of the Central Nervous System. 1dt ed. Springer Netherlands. 2013; 10: 71-83 
[2] Monteiro ML, Zambon BK, Cunha LP. Predictive factors for the development of visual loss in patients 
with pituitary macroadenomas and for visual recovery after optic pathway decompression. Can J 
Ophthalmol. 2010; 45(4): 404–408 
 

Can Inter Simple Sequence Repeat (ISSR) 
markers be used to reveal taxonomic 
heterogeneity Ranunculus penicillatus s.l.? 

 Miglė Kotryna Končiūtė , Jurgita Butkuvienė , Jolanta 
Patamsytė, Donatas Žvilngila 
 Life Sciences Center, Vilnius University, Lithuania  
 
Ranunculus section Batrachium (Ranunculaceae) is one of 
the most complicated taxonomic groups of aquatic plants. It 
is an evolutionary young group of angiosperms and that 
causes for the taxonomic position of this group to be 
problematic. Ranunculus penicillatus s.l. is a very 
heterogenic and poorly understood taxon. Difficulties occur because of the 
phenotypic plasticity, polyploidy, hybridization and various types of breeding 
systems which are frequent in the group [1].  
In this study, the Inter Simple Sequence Repeat markers were used for determining 
the differences in heterogeneous Ranunculus penicillatus s.l. group. In order to 
evaluate the genetic diversity of Ranunculus penicillatus s.l. taxonomic group in 
south Lithuania, samples from 4 different rivers (Skroblus, Ūla, Grūda and Merkys) 
were collected and tested with different ISSR primers. A total of 27 primers were 
analysed and 11 of them (Ward-1, Ward-2, Arcade-1, Arcade-4, Arcade-2, VBC881, 
ISSR I-28, ISSR I-39, ISSR I-34, ISSR I-50, ISSR-C) were used in the further 
analysis. Low level of DNA polymorphism was detected in the studied populations. 
[1] Bobrov A.A., Zalewska-Galosz J., Jopek M., Movergoz E.A. (2015). Ranunculus schmalhausenii (section 
Batracium, Ranunculaceae), a neglected water crowfoot endemic to Fennoscandia – a case of rapid hybrid 
speciation in postglacial environment of North Europe, Phytotaxa, 223 (2): 101 – 138. 
 

 
Fluorescence microscopy studies of DNA and DNA restriction 
enzymes interactions at the single molecule level 

 Marijonas Tutkus(1), Giedrė Karzaitė(1), Šarūnė Ivanovaitė(1), Danielis 
Rutkauskas(1), Mindaugas Zaremba(2) 
 (1) Fizinių ir technologijos mokslų centras, Savanorių pr. 231, 02300 Vilnius (2) Vilniaus universitetas, 
Biotechnologijos institutas, Saulėtekio al. 7, 10257 Vilnius 
 
Restriction endonucleases (REases) recognize specific nucleotide sequences in a 
double stranded DNA and cleave both strands of the duplex. In vivo REases protect 
their host bacteria from viral attacks by cleaving foreign DNA. In vitro, they are 
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widely used as a molecular tool for various DNA manipulations [1]. Restrictase BfiI 
recognizes an asymmetric DNA sequence, 5’-ACTGGG-3’, and cuts top and bottom 
strands at fixed positions downstream of this sequence [2].  
Here we are studying several versions of BfiI REase: WT BfiI, BfiI-SS, BfiI-K107A, 
BfiI-K107A-SS. The wild-type BfiI is a native protein. In BfiI-SS protein SS bridge is 
linking the dimer interface [3]. In BfiI-K107A protein mutation was introduced in the 
active center at residue 107 - Lysine was changed to Alanine. BfiI-K107A-SS 
protein contains both mentioned mutations. 
In this research we have studied interaction between DNA and BfiI restriction 
enzymes using single – molecule Forster Resonance Energy Transfer (smFRET) 
total internal reflection (TIR) microscopy. Biotinylated DNA molecules bearing two 
targets for BfiI and FRET pair dyes close to these targets were immobilized on a 
silanized and PEGylated (metoxy-PEG and biotin PEG mixture) glass surface via 
neutravidin. The protein induces formation of DNA loop: one BfiI site binds one 
target and second another, and therefore brings the FRET pair in close proximity. 
Our acquired smFRET signals have shown multiple FRET level lasting for several 
seconds. We observed that FRET efficiency and duration was affected by BfiI 
mutation, crosslinking and Mg ions/ ion strength. 
[1] D. Rutkauskas, M. et al. Restriction enzyme Ecl18kI-induced DNA looping dynamics by single-molecule 
FRET. J. Phys. Chem. B (2014). 
[2] G. Sasnauskas, S. E. Halford, V. Siksnys. How the BfiI restriction enzyme uses one active site to cut two 
DNA strands. Proc. Natl. Acad. Sci. U. S. A.  (2003). 
[3] M. Zaremba, V. Siksnys. An Engineered SS Bridge Blocks the Conformational Change Required for the 
Nuclease Activity of BfiI. Biochemistry (2015). 
 

Cell Lines Possess Differential Splicing 
Factors Expression and Tumor 
Associated mRNA Isoform Formation 
Profiles 

 E. Jakubauskienė, I. Pečiulienė, A. Kanopka 
 Vilnius University, Institute of Biotechnology, Department of Immunology 
and Cell Biology 
 
The most of human genes pre-mRNAs undergo 
alternative splicing that plays an important role in the 
regulation of gene expression and the generation of 
proteomic and functional diversity [1]. In the cell’s nucleus 
pre-mRNA splicing is catalyzed by the dynamic ribonucleoprotein complex called 
the spliceosome and additional splicing factors, the expressions of which are 
different. Changes in the expressions of splicing factors affect tumor formation [2]. 
Cell lines derived from human tumors have been extensively used as experimental 
models of neoplastic disease. Although such cell lines differ from normal and 
cancerous tissue. We studied the expression levels of splicing factors SRSF1, 
SRSF2, U2AF35, U2AF65 and KHSRP in gastrointestinal tract (colon, gastric and 
pancreatic) tumors and cancer cell lines. We compared Fas (cancer associated 
gene) mRNA expression profile in tumors and cell lines. It was found that selected 
splicing factors expression in tumors and cell lines are different. Expression levels 
of individual splicing factors in tumors might serve as tumor markers. We also 
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detected that Fas mRNA isoform expression profiles in tumors and cancer cell lines 
are different, indicating that not all experimental results obtained from cell lines 
reflect changes that occur in tumors. 
[1] B. R. Graveley, Alternative splicing: Increasing diversity in the proteomic world, Trends Genet 17 (2001), 
100-7. 
[2] C. J. David and J. L. Manley, Alternative pre-mRNA sp;licing regulation in cancer: pathway and 
programs unhinged, Genes Dev 24 (2010), 2343-64. 
 

Effect of EGCG, methylene blue and 
ethanol on human superoxide dismutase 
I aggregation 

 Greta Musteikytė (1,2), Vytautas Smirnovas (2) 
 (1) Vilnius Gediminas Technical University, Lithuania (2) Vilnius 
University, Lithuania 
 
Amyotrophic lateral sclerosis (ALS) is a neuro-
degenerative disease that results in motor neuron death 
and no effective cure for ALS has been developed for 
now. In most of ALS cases the disease is linked to human 
Cu, Zn superoxide dismutase (SOD1) aggregation into 
amyloid-like fibrils. One of the strategies for development of therapeutics for this 
incurable disease is looking for potential aggregation inhibitors in vitro. 
Impact of epigallocatechin-3-gallate, methylene blue and ethanol on aggregation of 
SOD1 was tested. Kinetics of amyloid fibril formation was followed using thioflavin-T 
fluorescence assay, and the morphology of aggregates was determined by atomic 
force microscopy. 
The results suggested that methylene blue and EGCG act as amyloid remodelling 
agents and ethanol affects SOD1 aggregation kinetics without changing aggregate 
morphology. 
 

Functional and structural analysis of new 
GD-95 lipase variant created through 
random mutagenesis 

 Gytis Druteika, Egle Lastauskiene, Audrius Gegeckas, 
Renata Gudiukaite 
 Department of Microbiology and Biotechnology, Institute of Biosciences, Life 
Sciences Center, Vilnius University, Lithuania 
 
The rapid evolution of biotransformation strongly increases 
the focus on the enzymes possessing novel properties. 
Industrially interesting enzymes – lipases from Geobacillus 
bacteria are active at extreme conditions and are excellent 
biocatalysts applied in various bioconversion reactions. 
Products of these reactions are included in composition of cosmetics as flavor 
ingredients or emulsifiers, in biofuel production, etc. [1]. The functional analysis of 
target biocatalysts individual domains and amino acids is important to improve their 
industrially-attractive physicochemical characteristics. In this study new Geobacillus 
lipase variant was designed using the recombinant GD-95 lipase [2] as a template 
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through PCR with Taq DNA polymerase. The new lipase variant GD-95RM was 
cloned into pTZ57R/T and pET-21c(+) vectors, expressed in E. coli BL21 (DE3) 
cells, purified using IMAC methodology and industrially important characteristics 
were analysed spectrophotometrically. The structure of the newly designed lipase 
was predicted by I-TASSER server and analysis in silico was performed using CAD-
score web server and RasMol software. Analysis in silico showed that E100K, 
F154V, V174I mutations increased the distance between catalytic amino acids 
compared to the parental GD-95 lipase. The changes of relationships between 
amino acids involved in substrate binding channel or/and in lid domain are also 
detected. After mutagenesis obtained new GD-95RM lipase possessed improved 
lipolytic activity at higher temperatures (85-90°) and changed optimal temperature 
compared to the parental GD-95 lipase. The design and selection of new enzyme 
variants may help understand the structure-function relationships of biocatalysts 
and widen the known information about genotype and phenotype space of 
Geobacillus lipases. 
[1] Bornscheuer UT. 2002. Microbial carboxyl esterases: classification, properties and applications in 
biocatalysis. FEMS Microbiol Rev 26:73–81 
[2] Gudiukaite R, Gegeckas A, Kazlauskas D, Citavicius D. 2014. Influence of N- and C- terminal regions on 
activity, expression, characteristics and structure of lipase from Geobacillus sp. 95. Extremophiles 18:131–
45 
 

Perchlorate anion influence on the 
inhibition and ligand binding of 
human carbonic anhydrase VII 

 Ona Marija Vaitkevičienė, Asta Zubrienė, 
Daumantas Matulis 
 Department of Biothermodynamics and Drug Design, Institute of 
Biotechnology, Life Sciences Centre, Vilnius University, Saulėtekio 
al. 7, Vilnius, LT-10257, Lithuania 
 
Human carbonic anhydrases (CA) are often studied as potential targets for drug 
design [1]. The goal of this study was to prepare a recombinant human CA VII 
protein and to demonstrate the influence of perchlorate (ClO4-) to the binding of CA 
inhibitors.The main methods used for the study were thermal shift assay (TSA) and 
isothermal titration calorimetry (ITC). CA VII was purified using IMAC 
chromatography or by use of a solid phase with covalently-linked carbonic 
anhydrase-specific inhibitors (sulfonamides) and a ClO4- gradient. The protein-
ligand dissociation constants, obtained from TSA and ITC experiments using CA 
inhibitor acetazolamide (AZM), were compared between the different protein 
purification methods. Furthermore, IMAC-purified CA VII protein-ligand dissociation 
constant was obtained during ITC experiments in presence of ClO4- and using AZM 
as a ligand. The main result of the study showed that the use of ClO4- during the 
protein purification process affected the dissociation constants and the free energy 
of the CA VII-inhibitor interaction. 
[1]Talibov, V. O., Linkuvienė, V., Matulis, D., & Danielson, U. H. (2016). Kinetically Selective Inhibitors of 
Human Carbonic Anhydrase Isozymes I, II, VII, IX, XII, and XIII. Journal of Medicinal Chemistry, 59(5), 
2083–2093. 
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Advanced 3D image analysis and 
machine learning to investigate 
microglia in developing brain 

 A.Vadišiūtė (1,2), R.Matulevičiūtė (3), G.Maršalkaitė 
(4), D.Dabkevičienė (1), C.Gross (2), U.Neniškytė 
(1,2) 
 (1)Life Science Center, Vilnius University, Vilnius, Lithuania (2) 
Epigenetics and Neurobiology Unit, European Molecular Biology 
Laboratory, Monterotondo, Italy  (3) Wolfson College, University of 
Cambridge, Cambridge, UK (4) Oxipit, Joint-Stock Company, 
Vilnius, Lithuania 
 
Microglial cells are the macrophages of CNS and are associated with immune 
surveillance of the brain. Microglia are activated during inflammation to maintain 
CNS homeostasis and to defend the brain against pathogens. In the healthy brain, 
these cells play an important role in the remodeling of neuronal circuits and 
contribute to synaptic pruning in developing brain. 
Microglial cells have a highly flexible morphology. Individual cells can cycle 
reversibly from an amoeboid to a ramified form and functional activity of microglial 
cells correlates with their morphological changes. This transition can be very rapid 
(especially in neuroinflammatory processes) or can be absent for years in healthy 
mature brain. The majority of studies focus on microglia features in the context of 
diseases and neuroinflammatory processes, but little is known about microglia role 
and morphological properties in developing brain. To understand microglia 
morphological and functional features during normal development of hippocampus, 
we used fixed brain slices and immunohistochemical labeling of microglial cells at 
different postnatal age (P8, P15, P28, P40) of wild type mice.  
Comprehensive morphological analysis by 3D reconstruction and Sholl analysis we 
evaluated changes of microglial cells during development. To avoid commonly used 
highly subjective classification of microglial cells by visual investigation we used 
artificial intelligence (machine learning) for automatic classification of microglial cells 
in developing brain. 
 

 
Defining health baseline through 
metabolomics 

 Romanas Chaleckis (1,2), Isabel Meister (1,2), Pei 
Zhang (1,2), Craig Wheelock (1,2) 
 (1) Gunma University, Japan; (2) Karolinska Institutet, Sweden 
 
What is health? The definition of health provided by 
WHO is “a state of complete physical, mental, and 
social well-being and not merely the absence of 
disease or infirmity”. However, there is no clear 
molecular definition of health or understanding of the 
biochemical processes that maintain health. The 
complement of small chemical compounds, or metabolites, reflects the current 
physiological state of an organism. The science of metabolomics offers a 
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comprehensive approach to capture the molecular information on the range of 
chemicals present in an individual at a given time point, which can be linked to 
individual health status. There is little information on individual variation of the 
metabolome, especially on the scale of weeks-to-months, which is most relevant for 
monitoring changes in health status. We propose an in-depth longitudinal 
metabolomics study of urine and blood from healthy volunteers. The study aims are 
to: (1) define intra-individual variability in metabolite levels in healthy individuals, (2) 
identify suitable metabolites for large-scale monitoring of health status. Results will 
provide vital understanding of temporal shifts in the intra- and inter-individual 
variation in metabolite levels, which will form the basis of determining a molecular 
definition of health. 
 

Intrinsic thermodynamics – structure 
correlations of 4-[N-(substituted  
4-pyrimidinyl)amino]benzene-
sulfonamide binding to carbonic 

anhydrases 
 Denis Baronas, Asta Zubrienė, Daumantas Matulis 
 Department of Biothermodynamics and Drug Design, Institute of 
Biotechnology Vilnius University, Lithuania 
 
Carbonic anhydrases (CA) that catalyze CO2 hydration to bicarbonate and acid 
make a family of 12 catalytically active isoforms that have particular tissue 
distribution and participate in physiological and pathological processes. CA 
inhibitors are being developed as antitumor, antiglaucoma, and antiobesity drugs 
[1]. However, making highly specific and high-affinity inhibitors is a difficult task 
because it is poorly understood how small molecular weight compounds recognize 
the protein molecules. 
A series of 4-[N-(substituted 4-pyrimidinyl)amino]benzenesulfonamides have been 
previously synthesized and their binding affinity towards CA I, CA II, CA VII, and CA 
XIII measured by the fluorescent thermal shift assay (FTSA) and isothermal titration 
calorimetry (ITC) [2]. Here, the observed binding constants were determined by 
FTSA and ITC, and the intrinsic Gibbs energies were calculated for the compound 
binding to the remaining human CA isoforms (CA III, CA IV, CA VB, CA VI, CA IX, 
CA XII, and CA XIV). The pKas of sulfonamide group were determined by 
measuring spectrophotometrically the absorption of compounds at different pH. The 
aim of this study was to draw the compound structure-binding Gibbs energy 
correlation map. 
Interpretation of the observed thermodynamic data is often misleading because the 
binding is influenced by factors such as pH and buffer. However, the calculated 
intrinsic binding parameters are independent of these experimental conditions. 
Therefore, only the intrinsic thermodynamic parameters should be correlated with 
the compound structure and/or with protein–ligand crystal structure providing insight 
into the molecular recognition [3]. 
[1] Supuran, C.T. Structure and function of carbonic anhydrases. Biochem J. 2016 Jul 15;473(14):2023-32. 
[2] Sūdžius J, et al. 4-[N-(substituted 4-pyrimidinyl)amino]benzenesulfonamides as inhibitors of carbonic 
anhydrase isozymes I, II, VII, and XIII. Bioorg Med Chem. 2010 Nov 1;18(21):7413-21. 
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[3] Zubrienė A, et al. Intrinsic Thermodynamics and Structures of 2,4- and 3,4-Substituted Fluorinated 
Benzenesulfonamides Binding to Carbonic Anhydrases. ChemMedChem. 2017 Jan 20;12(2):161-176. 
 

 
TRIB1 (rs6987702) Gene Polymorphism Relationship with 
Pituitary Adenoma 

 Tomas Mickevičius (1), Alvita Vilkevičiūtė (2), Loresa Kriaučiūnienė (2;3), Rasa 
Liutkevičienė (2;3), Brigita Glebauskienė (3) 
 (1) Medical Academy, Lithuanian University of Health Sciences, Lithuania; (2) Neuroscience Institute, 
Lithuanian University of Health Sciences, Medical Academy, Lithuania; (3) Department of Ophthalmology, 
Lithuanian University of Health Sciences, Medical Academy, Lithuania; 
Background. Pituitary Adenoma (PA) is the most common pituitary neoplasm. It is 
classified into non-secreting and secreting forms, which are further divided into 
subgroups based on the type of hormone released into the circulatory system [1]. 
While the precise mechanism of PA development remains unknown, many genetic 
factors are being under the investigation.  
Aim. The aim of the present study was to evaluate, whether the frequency of the 
TRIB1 rs6987702 gene polymorphism can be associated with the development of 
pituitary adenoma. 
Materials and methods. This study enrolled 70 patients with a diagnosis of pituitary 
adenoma and a reference group comprised of 100 subjects. The genotyping test 
results of TRIB1 rs6987702 polymorphism were attained using the real-time 
polymerase chain reaction (RT-PCR) method. 
Results. The analysis of TRIB1 rs6987702 gene polymorphism affirmed no 
differences in the genotype distribution between patients with PA and control group 
subjects. Among 70 patients with PA, the distribution of T/T, T/C and C/C 
genotypes was 54.3%, 40% and 5.7%, while in a control group 50%, 41% and 9%, 
respectively (p > 0.05). 
Conclusion. TRIB1 rs6987702 gene had no predominant effect on the development 
in patients with pituitary adenoma. 
[1] Levy A. Pituitary disease: presentation, diagnosis, and management. J Neurol Neurosurg Psychiatry 
2004 Sep;75 Suppl 3:iii47-52. 
 

 
Association of metallothioneins and trace elements in glioma 
patients 

 Daina Skiriutė(1), Bernadeta Masiulionytė(2), Gabrielė Janušauskaitė(2), Dalė 
Baranauskienė(3), Jurgita Šulinskienė(3), Rima Naginienė(3) 
 (1)Laboratory of Neurooncology and Genetics, Neuroscience Institute, Lithuanian University of Health 
Sciences, Lithuania (2)Faculty of Medicine, Lithuanian University of Health Sciences, Lithuania 
(3)Laboratory of Neurotoxicology, Neuroscience Institute, Lithuanian University of Health Sciences, 
Lithuania 
 
Background and aim. Gliomas are primary brain tumors that originate from glial 
cells, and glioblastoma (GBM) being the most common and aggressive type of 
gliomas. Metallothioneins (MT) play a crucial role in carcinogenesis of diverse 
malignancies [1]. We aimed to evaluate whether MT gene expression, MT 
methylation, SNP, MT content and trace elements (TE) are associated with 
glioblastoma. 
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Materials and methods. MT1A, MT1E, MT1X, MT2, MT3 expression was measured 
by qRT-PCR in 67 glioma tumor tissue. MT1A gene promoter methylation was 
determined in 53 glioma tumor samples. rs28366003 was genotyped in 140 glioma 
patient blood DNA. Content of trace elements in blood and GBM tumor tissue 
(n=23) was determined by ICP-MS, MT content – by spectrophotometry. 
Results. MT1A, MT1E, MT1X, MT2, MT3 mRNA expression in tumor tissue was 
elevated in high grade gliomas, and higher MT gene expression showed a tendency 
to be associated with shorter survival. MT1A methylation and rs28366003 in MT2 
wasn’t associated with gene expression, MT and TE content. MT2 and MT1X 
mRNA expression in GBM tumor tissue was associated with MT concentration in 
patient preoperative blood (p<0.01). MT concentration showed the tendency to be 
associated with MT3 mRNA in tumor tissue. Cu and Zn concentrations in GBM 
patients plasma was inversely associated with MT1E and MT1X (additionally Zn 
with MT1A) mRNA expression in tumor tissue (p<0.05), while MT3 mRNA 
expression in tissue was in concordance with blood Pb concentration (p<0.05). 
Conclusions. Expression of MT genes increased in high grade gliomas and could 
be associated with gliomagenesis, and therefore we propose MT as prognostic 
markers for gliomagenesis. 
 [1] Krizkova S., Ryvolova M., Hrabeta J., Adam V., Stiborova M., Eckschlager T., Kizek R. Metallothioneins 
and zinc in cancer diagnosis and therapy. Drug Metab. Rev. 2012;44:287–301. 
 

 
The role of phosphatidylserine in synapse-
microglia interaction 

 A. Bružas(1), A. Vadišiūtė(1), L. Weinhard(2), C. Gross(2), U. 
Neniškytė(1,2) 
 (1) Life Science Center, Vilnius University (Lithuania) (2) Epigenetics and 
Neurobiology Unit, European Molecular Biology Laboratory (Monterotondo,Italy) 
 
One of the key features of the postnatal nervous system 
development is neuronal structure refinement and excess 
synapse removal via synaptic pruning. Synaptic pruning is 
crucial for healthy brain and proper cognitive development as 
pruning impairment might lead to various neurological disorders. One of the most 
promising signaling molecules in regulation of this process, is phospholipid 
phosphatidylserine (PtdSer), a well-known “eat- me” signal that is exposed on 
extracellular layer of  cell membrane and thus attracts microglia, the resident brain 
macrophages that removes target structures by phagocytosis. Milk fat globule-EGF 
factor 8 protein (MFG-E8) is a PtdSer-specific opsonin that coats PtdSer-exposing 
structures and mediates the engulfment of targets. 
Importantly, recently it has been shown that microglia also plays a major role in 
synaptic pruning. The aim of this study was to investigate microglia interactions with 
pre- and postsynaptic structures in CA1 region of developing hippocampus and the 
role of PtdSer in guiding microglia to target synapses. 
In this study we used fixed brain slices from Thy1::GFP;Cx3cr1::tdTomato mice and 
stained them immunohistochemically for MFG-E8.  By using laser scanning 
confocal microscopy we looked for the colocolization of MFG-E8, microglia and 
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neuronal signals and evaluated the effect of the presence of MFG-E8 for the 
interactions of dendritic spines and axonal boutons with microglia. 
Synaptic structures labelled with MFG-E8 were contacted by microglia 2-3 times 
more often than those without MFG-E8. Presynaptic boutons containing MFG_E8 
were contacted significantly more often than MFGE8-containing postsynaptic 
spines. 
 

 
The role of regulator BfmR in clinically important features of 
opportunistic pathogen Acinetobacter baumannii 

 Krasauskas R., Skerniškytė J., Armalytė J., Sužiedėlienė E. 
 (1) Institute of Biosciences, Life Sciences Center, Vilnius University, Sauletekio ave. 7 LT-10257, Vilnius, 
Lithuania. 
 
In recent years, Acinetobacter baumannii emerged as an important Gram-negative 
opportunistic pathogen that plays a great role in hospital-acquired infections. 
Previously, it has been shown that one of the clinically relevant traits – biofilm 
formation – of A. baumannii is controlled by the response regulator BfmR which, 
along with histidine kinase BfmS, comprises the two-component signal transduction 
system BfmRS. However, data on the precise role of BfmR in the regulation of 
biofilms and other clinically important features is in scarce. Therefore, we set out to 
assess the role of BfmR in A. baumannii physiology using various mutant alleles. 
We determined, that whole bfmRS operon mutant, when complemented with a wild 
type bfmR allele (WT) displays concentration independent biofilm and pellicle 
induction. However, surface associated motility of A. baumannii was variable and 
was completely abolished under high bfmR induction. We also obtained a mutant of 
bfmR which behaves more like an attenuated WT allele – biofilms, pellicles, and 
motility are complemented only at a particular inducer concentration. The results 
suggest that the role of BfmR in A. baumannii physiology might be concentration-
dependent and that we may have obtained at least a fraction of its activity 
spectrum. They also provide us with the tools to investigate the BfmRS regulon 
under different biofilm inducing conditions. 
 

 
MFG-E8 and active Caspase-3 in synaptic pruning by 
microglia 

 K. Jevdokimenko(1), A. Vadišiūtė(1), C. Gross(2), U. Neniškytė(1,2) 
 (1) Life Science Center, Vilnius University, Lithuania (2) Epigenetics and Neurobiology Unit, European 
Molecular Biology Laboratory, Italy 
 
Microglia are brain resident macrophages that contribute to synaptic pruning during 
brain development. The mechanism of synapse elimination might be mediated by 
microglial engulfment of phospholipid phosphatidylserine (PtdSer) on neuronal 
synapses. This process needs to be strictly regulated, since both underpruning and 
overpruning might cause several neurodevelopmental diseases. Since microglia-
synapse interaction is mediated by PtdSer exposure and milk fat globule-EGF factor 
8 (MFG-E8) (see Bružas et al.) we investigated the role and the mechanism of 
PtdSer scrambling in developing wild type and XK-related protein 8 (Xkr8) 
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scramblase deficient hippocampi. Xkr8 promotes PtdSer exposure on the 
extracellular layer of plasma membrane after it is cleaved by active caspase-3 (act-
casp-3). 
We labelled MFG-E8 and act-casp-3 in wild type and Xkr8 knock out mice at the 
peak of developmental synaptic pruning at postnatal day 15 (P15). Confocal images 
of immunohistochemically labelled brain slices were subjected to 3D image analysis 
to define individual signals of MFG-E8, act-casp-3 and the dendrites of hippocampal 
CA1 pyramidal neurons. 
We found that Xkr8 knock out females had reduced PtdSer exposure and 
diminished caspase-3 activation in CA1 region of hippocampus at P15. This effect 
was not observed in males. 
Xkr8 may promote act-casp-3-dependent PtdSer exposure on the surface of 
neurons thus presenting an “eat-me” signal for microglia-mediated synaptic pruning. 
Impaired PtdSer scrambling affects postsynaptic compartment only in females, 
suggesting that developmental profile of synaptic pruning differs in juvenile male 
and female mice. 
 

Gene expression alterations in budding yeast Saccharomyces 
cerevisiae induced by elimination of L-A-lus and M-2 dsRNA 
viruses 

 Bazilė Ravoitytė(1), Juliana Lukša(1), Aleksandras Konovalovas(2), Lina 
Aitmanaitė(2), Saulius Serva(2), Elena Servienė(1) 
 (1) Nature Research Centre, Lithuania (2) Live Sciences Center, Vilnius University, Lithuania 
Yeast co-infection with M and L viruses provides evident profit for host cell by 
enabling the production of a specific secreted killer toxin which impedes survival of 
toxin-sensitive cells [1,2,3]. M dsRNAs encode only the unprocessed precursor of 
the mature secreted killer toxin, meanwhile , the role of the L virus, maintained in 
yeast cells lacking killer phenotype, remains obscure. There is no current 
agreement whether the residual L virus is a relic of a killer system, which has lost 
the M dsRNA, or if it grants yet uncovered benefits for the host cell. 
In this study, we provide an overview of yeast (Saccharomyces cerevisiae) gene 
expression changes in M437 killer strain cured of both M-2 and L-A-lus dsRNA 
viruses. Transcriptome profiling by high throughput RNA-Seq demonstrated that 
elimination of M-2 and L-A-lus dsRNAs affected transcriptional changes of 715 
genes [4]. Differently expressed genes were subjected to Gene Ontology analysis 
and their physical and/or functional interaction networks were established. Most 
changes in host gene expression in response to the loss of viral dsRNA(s) were 
moderate and did not exceed the limit of four-fold change. Despite the relatively 
small number of genes expression of which was altered more than four-fold, most of 
the highly downregulated genes were encoding proteins of so far unknown function 
[4]. Insights on alteration of host gene expression will help to understand the biology 
of dsRNA mycoviruses and their impact on the host cells. This research was funded 
by the grant (No.  SIT-7/2015) from the Research Council of Lithuania. 
[1] - Wickner RB. Double-stranded and single-stranded RNA viruses of Saccharomyces cerevisiae. Annu 
Rev Microbiol. 1992;46:347-75. 
[2] - Schmitt MJ, Tipper DJ. K28, a unique double-stranded RNA killer virus of Saccharomyces cerevisiae. 
Mol. Cell. Biol. 1990;10:4807–4815. 
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[3] -Rodriguez-Cousino N, Gomez P, Esteban R. L-A-lus, a new variant of the L-A totivirus found in wine 
yeasts with Klus killer toxin-encoding Mlus double-stranded RNA: Possible role of killer toxin-encoding 
satellite RNAs in the evolution of their helper viruses. Appl. Environ. Microbiol. 2013;79:4661–4674. 
[4] - Lukša J, Ravoitytė B, Konovalovas A, Aitmanaitė L, Butenko A, Yurchenko V, Serva S, Servienė E. 
Different Metabolic Pathways Are Involved in Response of Saccharomyces cerevisiae to L-A and M 
Viruses. Toxins (Basel). 2017 Jul 25;9(8). pii: E233. 
 

 
ApoE haplotype role in early age-related macular 
degeneration* 

 Rasa Liutkeviciene(1,2), Vaiva Lesauskaite(3), Alina Smalinskiene(3), Dalia 
Zaliuniene(1), Abdonas Tamosiunas(3), Janina Petkeviciene(3), Vaiva 
Lesauskaite(3) 
 (1) Department of Ophthalmology, Lithuanian University of Health Sciences, Medical Academy (2) 
Neuroscience Institute, Lithuanian University of Health Sciences, Medical Academy (3) Intitute of 
Cardiology, Lithuanian University of Health Sciences, Medical Academy 
 
Background: Age-related macular degeneration (AMD) is the most common cause 
of incurable visual impairment in developed countries (1). The main pathological 
change of AMD is formation of drusen, containing about 40% of lipids. 
Apolipoprotein E (APOE), a lipid transport protein involved in low-density 
cholesterol modulation. 
Purpose: This study aimed to evaluate the association of early AMD with 
apolipoprotein E (ApoE) gene polymorphisms (rs7412 and rs429358) variants. 
Methodology: Totally n=1465 subjects were enrolled into our research. The study 
group comprised n=152 patients with early AMD, and the control group enrolled 
n=1313 randomly selected persons. The genotyping of (ApoE rs7412 and 
rs429358)  was performed by using the real-time PCR method. 
Results: Our analysis revealed that the frequency of the ApoE E4 allele was 
statistically significantly more frequent in early AMD patients than in healthy control 
group (p=0.002).  
Conclusions: ApoE E4 allele may be associated with early AMD development. 
 [1] Lim LS, Mitchell P, Seddon JM, Holz FG, Wong TY. Age-related macular degeneration. Lancet. 
2012;379: 1728–1738. 
[2] Klaver CC,  Kliffen M,  van Duijn CM,  et al. Genetic association of apolipoprotein E with age-related 
macular degeneration. Am J Hum Genet 1998;63(1):200-206. 
 

 
Rs2588809 association with early age-related macular 
degeneration 

 Alvita Vilkevičiūtė (1), Mantas Banevičius (2), Loresa Kriaučiūnienė (3), Rasa 
Liutkevičienė (3) 
 (1) Neuroscience Institute, Lithuanian University of Health Sciences. 
(2) Department of Ophthalmology, Lithuanian University of Health Sciences, Medical Academy. 
(3) Neuroscience Institute, Lithuanian University of Health Sciences; Department of Ophthalmology, 
Lithuanian University of Health Sciences, Medical Academy. 
 
Background: Age-related macular degeneration (AMD) is the most common disease 
causing irreversible blindness among people aged 55 and older [1]. One of the 
leading cause of AMD development is oxidative stress which was found to be 
associated with DNA damage [2]. Chu et al., revealed association between three 
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variants in RAD51B gene, which is involved in repair of DNA double-strand breaks, 
and advanced AMD development [3]. Our study aim is to determine the impact of 
variant in RAD51B gene (rs2588809) on early AMD development. 
Materials and methods: Study enrolled 100 patients diagnosed wtih early AMD and 
200 control subjects. The genotyping was performed using real-time polymerase 
chain reaction (RT-PCR) method. Statistical analysis was performed using the 
SPSS / W 20.0 software (Statistical Package for the Social Sciences for Windows, 
Inc., Chicago, Illinois, USA). 
Results: Statistical analysis did not show statistically significant differences in 
genotype (CC, CT and TT) distribution between patients with early AMD and control 
subjects (85 %, 15 % and 0 % vs. 75 %, 24.5 % and 0.5 %, p=0.124). Further 
analysis revealed that T alelle at rs2588809 is associated with decreased odds of 
early AMD development (OR=0.526; 95 % CI: 0.281-0.985; p=0.045). 
Conclusion: Variant at RAD51B gene (rs2588809) is associated with eraly AMD 
development. 
[1] Chou CF, Frances Cotch M, Vitale S, Zhang X, Klein R, Friedman DS, et al. Age-related eye diseases 
and visual impairment among U.S. adults. Am J Prev Med. 2013;45(1):29–35. 
[2] Szaflik JP, Janik-Papis K, Synowiec E, Ksiazek D, Zaras M, Wozniak K, et al. DNA damage and repair in 
age-related macular degeneration. Mutat Res. 2009;669(1–2):169–176. 
[3] Chu XK, Meyerle CB, Liang X, Chew EY, Chan C-C, Tuo J. In-depth analyses unveil the association and 
possible functional involvement of novel RAD51B polymorphisms in age-related macular degeneration. Age. 
2014;36(3):9627. 
 

 
Does SIRT1 gene polymorphisms play a role in pituitary 
adenoma recurrence? 

 G. Morkunaite (1), A. Vilkeviciute(2), B. Glebauskiene(3), L. Kriauciuniene(2,3), R. 
Liutkeviciene(2,3) 
 (1)  Medical Academy, Lithuanian University of Health Sciences, (2) Neuroscience Institute, Lithuanian 
University of Health Sciences, (3) Department of Ophthalmology, Lithuanian University of Health Sciences, 
Medical Academy 
 
Abstract: Pituitary adenomas (PAs) present a lot of clinical signs that include 
symptoms of excessive hormone secretion by the tumor or hormone deficits by the 
normal pituitary gland. All changes related to grow the tumor mass and compress of 
surrounding structures: the optic chiasm, cranial nerves [1]. The present study was 
performed to determine the association between sirtuin 1 (SIRT1) gene single 
nucleotide polymorphism and PA development and recurrence. 
Materials and methods: The study included 70 patients with PA. The reference 
group involved 162 healthy subjects. The genotyping of SIRT1 rs3740051 was 
performed using real-time polymerase chain reaction method.  
Results: Statistical analysis did not reveal significant differences in genotype (AA, 
AG, GG) distribution between the PA and control groups: 77.1%, 20.0%, 2.9% vs. 
86.4%, 12.4%, 1.2%, respectively, p=0.202. SIRT1 rs3740051 polymorphism 
analysis in subgroups of PA by recurrence revealed differences in the genotype 
distribution between patients with recurrent PA and controls: G/G genotype was 
more frequent in patients with recurrent PA compared to healthy controls (12.5% vs. 
1.2%, p=0.015). Binomial logistic regression analysis of the patients with recurrent 
PA and the control group revealed significant variables in the co-dominant 
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(OR=11.667; 95% CI: 1.507-90.328; p=0.019) and recessive (OR=11.429; 95% CI: 
1.494-87.425; p=0.019). Analysis of genotype distribution between patients with 
non-recurrent PA and control group did not exhibit any significant differences 
(p=0.158).  
Conclusion: The SIRT1 rs3740051 polymorphism associated with recurrent PA 
development. 
[1] Arafah BM, Nasrallah MP. Pituitary tumors: pathophysiology, clinical manifestations and management. 
Endocr Relat Cancer. 2001 Dec;8(4):287-305. 
 

Gene Co-Expression Network Analysis for Identifying Modules 
and Functionally Enriched Pathways in Radiation Treated 
Human Colorectal Cancer Cell Lines 

 Daniel Naumovas(2), Egle Strainiene(1,2) and Kestutis Suziedelis(1,3) 
 (1) National Cancer Institute, Vilnius, Lithuania. (2) Department of Chemistry and Bioengineering, Vilnius 
Gediminas Technical University, Vilnius, Lithuania. (3) Institute of Biosciences, Life Sciences Center, Vilnius 
University, Vilnius, Lithuania. 
 
Radiotherapy is a highly effective cancer treatment method. However, the increase 
in repopulation of tumour cells during or after treatment suggests that cell 
radioresistance decreases the therapeutic effect of ionizing radiation. In order to get 
a better understanding of a molecular response to irradiation, we used genome 
wide gene expression analysis to examine 31 microarray data of 6 human 
colorectal cancer cell lines treated with different doses of ionizing radiation from 
GEO depository database. In total, we identified that the expression of 13471 genes 
was commonly regulated in all cell lines. Furthermore, weighted gene co-expression 
network analysis (WGCNA) revealed 23 co-regulated modules, 5th of them are 
directly associated with response to ionizing radiation and possibly the acquisition 
of cell resistance to radiation. Thus, the identification of potential target genes might 
help to improve efficiency of radiotherapy. 
 

The association of Matrix Metalloproteinases Polymorphisms 
and interleukins in Advanced Age-Related Macular 
Degeneration 

 Brigita Budiene (1), Rasa Mikalauskaitė (2), Rasa Liutkeviciene (1), Rasa 
Ugenskiene (3), Danguole Laukaitiene (3), Alvita Vilkeviciute (4), Dalia Zaliuniene 
(4) 
(1) Department of Ophthalmology, Lithuanian University of Health Science (2) Lithuanian University of 
Health Science (3) Oncology Research Laboratory, Institute of Oncology, Lithuanian University of Health 
Sciences (4) Department of Ophthalmology, Neuroscience laboratory, Lithuanian University of Health 
Sciences  
 
Age-related macular degeneration is the leading cause of permanent, irreversible, 
central blindness in patients over the age of 50 years [1]. Genetic influence, 
cumulative exposure to oxidative stress, and immune-inflammatory mediated 
processes may be considered as possible risk factors for development of AMD [2]. 
Purpose: To assess the impact of MMP1-1607 1G/2G (rs1799750), MMP7-181 A/G 
(rs11568818) SNP and systemic cytokins IL-1β, IL-6   levels on the development of 
exudative age-related macular degeneration (eAMD). Methodology: The study 
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group comprised 282 patients with eAMD, and the control group enrolled 379 
randomly selected persons. The genotyping of MMP1 (rs1799750) and MMP7-181  
(rs11568818)  was performed by using the PCR-RFLP method. To determine IL-1β  
and IL-6 serum level, the immunoenzymatic method with monoclonal antibodies 
coated plates was performed. Results: Only MMP-1 rs1799750 1G/2G genotype  
was more frequently found in the development of eAMD, it was associated with a 
4.3-fold increased risk for eAMD under the codominant model and a 4.9-fold 
increased risk for eAMD under the overdominant model and the effect was more 
pronounced at the age of less than 65 years. IL-1β concentration was significantly 
higher in eAMD patients compared with control group subjects for MMP1 rs1799750 
1G/1G genotype and  MMP7 rs11568818 A/G genotype. Conclusions: Only MMP-1 
rs1799750 1G/2G genotype was found to increase the risk of eAMD, and the effect 
was more pronounced at the age of less than 65 years. IL-1β concentration was 
significantly higher in eAMD patients compared with control group subjects for 
MMP1 rs1799750 1G/1G genotype and MMP7 rs11568818 A/G genotype. 
[1] Nita M, Strzałka-Mrozik B, Grzybowski A, Mazurek U, Romaniuk W. Age-related macular degeneration 
and changes in the extracellular matrix. Medical Science Monitor : International Medical Journal of 
Experimental and Clinical Research. 2014;20:1003-1016. doi:10.12659/MSM.889887. 
[2] Ambati J, Ambati BK, Yoo SH, Ianchulev S, Adamis AP. Age-related macular degeneration: etiology, 
pathogenesis, and therapeutic strategies. Surv Ophthalmol. 2003;48(3):257-293. 
 

 
Rs1800624 and rs1800625 association with MPOD in patients 
diagnosed with early age-related macular degeneration 

 Mantas Banevičius (1), Alvita Vilkevičiūtė (2), Loresa Kriaučiūnienė (3), Rasa 
Liutkevičienė (3) 
 (1) Department of Ophthalmology, Lithuanian University of Health Sciences, Medical Academy. (2) 
Neuroscience Institute, Lithuanian University of Health Sciences. (3) Neuroscience Institute, Lithuanian 
University of Health Sciences; Department of Ophthalmology, Lithuanian University of Health Sciences, 
Medical Academy. 
 
Background: The pathogenesis of age-related macular degeneration (AMD) is 
associated with inflammation, oxidative stress, and drusen formation, leading to 
irreversible vision loss which may be caused by advanced glycation end products 
(AGEs). These molecules participate in the pathogenesis of AMD through specific 
receptors for AGE (RAGE), encoded by RAGE gene and any alterations in this 
gene can affect receptor activity and AMD development [1]. Decreased macular 
pigment optical density (MPOD) levels were already found to be associated with the 
increased risk for AMD development [2].  The aim of our study was to determine the 
association between MPOD levels and two single nucleotide polymorphisms 
(SNPs) (rs1800624 and rs1800625) in patients with early AMD. 
Materials and methods: Our study involved 92 patients diagnosed wtih early AMD. 
MPOD was measured to all study participants. The genotyping of rs1800624 and 
rs1800625 was performed using real-time polymerase chain reaction (RT-PCR) 
method. Statistical analysis was performed using the SPSS/W 20.0 software 
(Statistical Package for the Social Sciences for Windows, Inc., Chicago, Illinois, 
USA). 
Results: Statistical analysis was performed to compare MPOD levels between 
rs1800624 genotypes (AA, AT and TT) and rs1800625 genotypes (AA, AG and GG) 
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in patients with early AMD. Results did not reveal statistically significant differences 
between MPOD values and rs1800624 genotypes (0.141±0.037 vs. 0.136±0.036 
vs. 0.141±0.031; p=0.508), as well as between MPOD values and rs1800625 
genotypes (0.140±0.031 vs. 0.136±0.042 vs. 0.152±0.062; p=0.744). 
Conclusion: Macular pigment optical density is not associated with SNPSs 
(rs1800624 and rs1800625) in patients with early AMD. 
[1] Farboud B, Aotaki-Keen A, Miyata T, Hjelmeland LM, Handa JT. Development of a polyclonal an- tibody 
with broad epitope specificity for advanced glycation endproducts and localization of these epitopes in 
bruch’s membrane of the aging eye. Mol Vis, 1999;5:11. 
[2] Beatty S, Murray IJ, Henson DB, Carden D, Koh H, Boulton ME. Macular pigment and risk for age-
related macular degeneration in subjects from a Northern European population. Invest Ophthalmol Vis Sci. 
2001;42:439–46. 
 

 
The H-subunit of the restriction endonuclease CglI contains a 
prototype DEAD-Z1 helicase-like motor 

 Paulius Toliusis (1), Giedre Tamulaitiene (1), Rokas Grigaitis (1), Donata 
Tuminauskaite (1), Arunas Silanskas (1), Elena Manakova (1), Česlovas Venclovas 
(1), Mark D. Szczelkun (2), Virginijus Siksnys (1) and Mindaugas Zaremba (1) 
 (1) Institute of Biotechnology, Vilnius University, Saulėtekio al. 7, LT-10257, Vilnius, Lithuania. (2) DNA–
Protein Interactions Unit, School of Biochemistry, Biomedical Sciences Building, University of Bristol, Bristol, 
BS8 1TD, UK 
 
CglI is a restriction endonuclease from Corynebacterium glutamicum which forms a 
complex between: two R-subunits that have site specific-recognition and nuclease 
domains; and two H-subunits, with Superfamily 2 helicase-like DEAD domains, and 
uncharacterised Z1 and C-terminal domains. ATP hydrolysis by the H-subunits 
catalyses dsDNA translocation that is necessary for a long-range movement along 
DNA and activating nuclease activity. Here we provide biochemical and molecular 
modelling evidence showing that Z1 has a fold distantly-related to RecA, and the 
DEAD-Z1 domains together form an ATP binding interface and are the prototype of 
a previously undescribed monomeric helicase-like motor. The DEAD-Z1 motor has 
unusual Walker A and Motif VI sequences that nonetheless have their expected 
functions. Additionally there is an H/H motif and a loop (aa 163 – aa 172) which are 
characteristic of DEAD-Z1. Both play a role in the coupling of ATP hydrolysis to 
DNA cleavage. We solved the crystal structure of the C-domain, which has a unique 
fold, and we demonstrated that the Z1-C domains are the principal DNA binding 
interface of the H-subunit. Finally, we use small angle X-ray scattering to provide a 
model for how the H-subunit domains are arranged in a dimeric complex. 
 

Proofreading domain facilitates 
spacer integration in CRISPR-Cas – 
an adaptive prokaryotic immunity 

 Gediminas Drabavičius, Arūnas Šilanskas, Tomas 
Šinkūnas, Giedrius Gasiūnas 
 Institute of Biotechnology, Vilnius University, Lithuania 
 
Bacteria and archaea are constantly assailed by viral 
pathogens. Like higher organisms, they have 
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evolved defense systems, most of which could be likened to innate immunity. 
However, some microorganisms have an adaptive system called CRISPR-Cas 
(Clustered Regularly Interspaced Short Palindromic Repeats). This system works in 
three stages: (I) Adaptation, where pieces of destroyed viral DNA are incorporated 
into genomic CRISPR loci as spacers between identical repeats; (II) crRNA 
Maturation, where CRISPR locus and Cas genes are transcribed and effector 
complexes assemble; (III) Interference, where effector complexes, which patrol the 
cell find a pathogen which has complementary DNA to a spacer from CRISPR locus 
and destroys it. 
Between different prokaryotes, a wide variety of CRISPR-Cas systems exist. They 
are subdivided into Classes 1 and 2. Class 1 is composed of CRISPR-Cas systems 
which has an effector complex composed of several proteins, whereas Class 2 
exhibit effector complexes of a single protein, most famous of which is Cas9 [1, 2]. 
These Classes are further divided into Types and Subtypes. Despite this great 
variety, the adaptation (spacer acquisition) is achieved by similar means in all of 
them. All systems have highly conserved Cas1 and Cas2 proteins responsible for 
the immunization of bacteria or archaea. 
In this study, we investigated Cas1 and Cas2 proteins from Streptococcus 
thermophilus strain DGCC7710. This bacterium has 4 different CRISPR-Cas 
systems and is very important for milk industry. Furthermore, it was the first 
microorganism in which the function of CRISPR-Cas systems, as an anti-viral 
defense mechanism, was demonstrated [3]. We chose CRISPR4-Cas system. It is 
unique in that its Cas2 protein is fused to DnaQ domain, which is an exonuclease 
domain homologous to ϵ subunit of Escherichia coli DNA polymerase. ϵ subunit is 
responsible for proofreading activity [4, 5]. Although several organisms exhibit 
Cas2-DnaQ fusion, its function in integration remained obscure. In this study, we 
set out to find out the function and a role of the DnaQ domain in CRISPR4-Cas 
adaptation. 
[1] Makarova, Kira S., et al. "An updated evolutionary classification of CRISPR-Cas systems." Nature 
Reviews Microbiology (2015). 
[2] Mohanraju, Prarthana, et al. "Diverse evolutionary roots and mechanistic variations of the CRISPR-Cas 
systems." Science 353.6299 (2016). 
[3] Barrangou, Rodolphe, et al. "CRISPR provides acquired resistance against viruses in prokaryotes." 
Science 315.5819 (2007): 1709-1712. 
[4] Huang, et al. "Evolution of dnaQ, the gene encoding the editing 3′ to 5′ exonuclease subunit of DNA 
polymerase III holoenzyme in Gram‐negative bacteria." FEBS letters 400.1 (1997): 94-98.  
[5] Hamdan, Samir, et al. "Hydrolysis of the 5 ‘-p-Nitrophenyl Ester of TMP by the Proofreading 
Exonuclease (ε) Subunit of Escherichia coli DNA Polymerase III." Biochemistry 41.16 (2002): 5266-5275. 
 

 
The association between polymorphism at 3’UTR of the PAX6 
gene and Myopia 

 E.Kunceviciene (1), M.Sriubiene (1), R.Liutkeviciene (2), B.Budiene (2), 
A.Smalinskiene (1), A.Vilkeviciute (2) 
 (1) Institute of Biological Systems and Genetics Research, Lithuanian University of Health Sciences, Tilzes 
18, Kaunas, Lithuania (2) Lithuanian University of Health sciences, Department of Ophthalmology 
 
Background. Myopia is a significant and increasing public health problem over time. 
It′s known that genetic factors in disease development are important [1]. A genome-
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wide linkage study reveals that PAX6 gene is a candidate gene for the development 
of myopia [2, 3]. It′s reported that the 3′UTR single nucleotide polymorphism (SNP) 
rs662702 of the PAX6 is associated with extreme myopia [4]. This study aimed to 
find associations between polymorphism at 3‵UTR of the PAX6 gene (rs662702) 
and myopia in Lithuania. 
Methods. We evaluated 418 individuals (195 with myopia and 223 healthy). The 
study participants were between the ages of 18 and 40 years. SNP of the PAX6 
were assessed by using the Applied Biosystems 7900HT Real-Time Polymerase 
Chain Reaction System.  
Results. We found that 90.3% of the subjects had TT genotype, CT – 9.69%, and 
only one had a CC genotype in the miopia group with low, moderate and high 
degree. In the control group, 87.9% of the subjects had TT genotype and 12.1 % 
CT.  
Repeated calculations by separating only moderate and high degree myopia 
showed significant differences between CC and CT genotypes of PAX6 gene 
(p<0.001). 71.4% of the subjects had TT genotype, 28.6% CT and  97.1% TT 
genotype and 2.9% CT in myopia and control groups, respectively. The odds ratio 
having moderate and high degree myopia for individuals with a CT genotype was 
13.6 (2.865-64.55) 95% C.I. versus TT genotype (p=0.001).  
Conclusions. Significant differences between the PAX6 gene TT and CT genotypes 
were detected only higher degree myopia. The risk C allele increases the risk for 
myopia 
[1] Lei Yu, Zhi-Kui Li, Jin-Rong Gao, Jian-Rong Liu, Chang-Tai Xu. Epidemiology, genetics and treatments 
for myopia. Int J Ophthalmol. 2011; 4(6): 658–669. 
[2] Hammond CJ et al. A susceptibility locus for myopia in the normal population is linked to the PAX6 gene 
region on chromosome 11: a genomewide scan of dizygotic twins. Am J Hum Genet. 2004;75:294–304. 
[3] Chung-Ling Liang, et al. A functional polymorphism at 3UTR of the PAX6 gene may confer risk for 
extreme myopia in the Chinese. Investigative ophthalmology & visual science. 2011;52, 3500-3505. 
[4] Liang Y Ridzon D Wong L Chen C. Characterization of microRNA expression profiles in normal human 
tissues. BMC Genomics. 2007;8:166. 
 

Investigation of biomarkers of 
papillary thyroid carcinoma in 
paraffinized tissues 

 E. Leiputė (1), D. Pamedytytė (2), V. Simanavičienė 
(3), A. Žvirbienė (4), V. Šarauskas (5), D. Daukšienė 
(6), B. Žilaitienė (7) 
 (1) Institute of Biotechnology, Lithuania; (2) Institute of 
Biotechnology, Lithuania; (3) Institute of Biotechnology, Lithuania; (4) 
Institute of Biotechnology, Lithuania; (5) Lithuanian university of 
health sciencies, Lithuania;  (6) Lithuanian university of health 
sciencies, Lithuania;  (7) Lithuanian university of health sciencies, 
Lithuania. 
 
Purpose/Objective. Papillary thyroid carcinoma (PTC) is the most commonly 
occurring thyroid malignancy accounting for approximately 85-90 % of cases [1]. 
For the majority of patients with PTC, the prognosis is good, however, about 10-
20% of patients suffer cancer recurrence. Currently, there are no approved 
molecular biomarkers in clinical use for predicting the risk of recurrence. It is 
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believed, that BRAFV600E mutation and miRNAs could be potential biomarkers of 
PTC recurrence [2]. The objectives of this study were to analyze miRNA-221 and 
miRNA-181b expression and BRAFV600E mutation frequency in formalin-fixed 
paraffin-embedded (FFPI) PTC tissues.  
Results. Over-expression of miRNA-221, -181b were observed in PTC tissues 
compared to the normal thyroid tissue (22,1 -fold, p < 0,001 and 1,7-fold, p = 0,308, 
respectively). Two patient groups were analyzed - with recurrent PTC (Rc-PTC, n = 
172) and without recurrent PTC (NRc-PTC, n = 82). MiRNA-221 and miRNA-181b 
expression did not significantly differ in NRc-PTC and Rc-PTC groups (p > 0,05). 
BRAFV600E mutation was identified in 61,5 % of PTC. BRAFV600E mutation 
frequency did not significantly differ in NRc-PTC (62,7 %) and Rc-PTC (59,5 %) 
groups (p > 0,05). The associations of miRNAs expression and BRAFV600E 
mutation with tumor size, regional lymph nodes metastasis and patients age were 
also investigated. The levels of miRNA-221,-181b correlated with tumor size (p < 
0,001 and p = 0,035). The BRAFV600E mutation has been shown to be associated 
with patients age (≤45 yr. (52 %) and >45 yr. (68 %), p = 0,016). In addition, the link 
between BRAFV600E mutation and the expression of miRNA-221, -181b was 
investigated in PTC. However, we did not find any correlation between the miRNA-
221, -181b expression and BRAFV600E -positive and BRAFV600E-negative PTC 
samples (p = 0,69 and p = 0,63). 
Conclusions.  The levels of miRNA-221,-181b were significantly increased in PTC 
as compared to normal thyroid tissues and correlated with tumor size. The 
frequency of BRAFV600E mutation were associated with patient age. However, the 
levels of miRNA-221, -181b and the frequency of BRAFV600E mutation do not 
appear to be reliable biomarkers for tumour recurrence in PTC. 
[1] Tang K. T. and Lee C. H. (2010). BRAF mutation in papillary thyroid carcinoma: pathogenic role and 
clinical implications. Journal of the Chinese Medical Association, 73(3), 113-128. 
[2] Huang Y., Liao D., Pan L., Ye R., Li X., Wang S., Chen L. (2013). Expressions of miRNAs in papillary 
thyroid carcinoma and their associations with the BRAFV600E mutation. European journal of endocrinology, 
168(5), 675-681. 
 

A synergistic activity of Hsp90 inhibitors 
and anticancer drugs in pancreatic cancer 
cell lines 

 Simonas Daunys (1), Daumantas Matulis (2), Vilma 
Petrikaitė (1,2) 
 (1) Department of Drug chemistry, Lithuanian University of Health Sciences (2) 
Department of Biothermodynamics and Drug Design, Life Sciences Center of 
Vilnius University 
 
Heat shock protein 90 (Hsp90) is a molecular chaperone with 
over 200 identified client proteins. This chaperone protein is 
crucial for protein folding and stabillization and interfere in 
many pathways of cancer cells, therefore it is a potential 
target for anticancer therapy. Hsp90 inhibitors bind to the N-terminal ATP domain of 
Hsp90, and several of them have entered clinical trials. Recent studies show that 
Hsp90 inhibitors in combination with clinically used chemotherapeutic agents may 
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act synergistically, therefore such effect can reduce the dose and toxicity of used 
drugs, and minimize or delay  the induction of drug resistance [1]. 
The aim of our study was to evaluate activity of different combinations of two Hsp90 
inhibitors (ICPD47 and ICPD62) and three anticancer agents (gemcitabine, 5-
fluorouracil and doxorubicin) against pancreatic cancer cells. The effect of Hsp90 
inhibitors, other agents and different combinations on cell viability was evaluated by 
MTT assay in two pancreatic cancer cell lines: MIA PaCa-2 and Panc-1. The type of 
combination effect was determined by calculating combination index (CI), using 
CompuSyn software based on Chou-Talalay method [2]. Synergism was considered 
when CI < 1, antagonism when CI > 1, and CI value of 1 defined an additive effect 
of the drug combination. 
Results. Among tested Hsp90 inhibitors ICPD62 had the greatest effect on cell 
viability (EC50 values after 72 h on MIA PaCa-2 and Panc-1 were 0.446 ± 0.06 µM 
and 0.41 ± 0.08 µM, respectively) and among other anticancer agents doxorubicin 
showed the greatest effect on cell viability (EC50 values after 72 h on MIA PaCa-2 
and Panc-1 were 0.076 ± 0.03 µM and 0.074 ± 0.02 µM, respectively). The 
combination of ICPD47 and gemcitabine with concentration ratio 5:1, showed the 
greatest synergistic activity in MIA PaCa-2 cell line (CI = 0.192, when fa = 0.5), and 
the combination of ICPD62 and gemcitabine with concentration ratio 15:1, showed 
the greatest synergistic activity in Panc-1 cell line (CI = 0.19, when fa = 0.5). 
Conclusion. The combinations of Hsp90 inhibitors and gemcitabine demonstrate 
synergistic anticancer activity against pancreatic cancer cell lines MIA PaCa-2 and 
Panc-1, and may be worthy of further studies. 
 [1] Hong D, et al. Targeting the molecular chaperone heat shock protein 90 (HSP90): Lessons learned and 
future directions. Cancer Treatment Reviews. 2013;39(4):375-387 
[2] Chou T. Drug Combination Studies and Their Synergy Quantification Using the Chou-Talalay Method. 
Cancer Research. 2010;70(2):440-446. 
 

Epidemiology, antimicrobial resistance and 
clinical features of infections caused by 
Escherichia coli in Lithuania 

 Evelina Bredenytė (1); Rita Plančiūnienė (1); Rasa 
Semoškaitė (2); Rasa Banevičienė (2); Rūta Prakapaitė (3,4); 
Povilas Kavaliauskas (4,5) 
 (1) Institute of Microbiology and Virology, Lithuanian University of Health 
Sciences, Lithuania (2) National Public Heath Surveillance Laboratory, 
Lithuania (3) Institute of Biosciences, Life Sciences Centre, Vilnius University, 
Lithuania (4) Institute of Infectious Diseases and Pathogenic Microbiology, 
Lithuania (5) Animal Research Centre, Lithuanian University of Health 
Sciences, Lithuania 
 
Escherichia coli (E. coli) is the most common urinary tract infections (UTIs) agent. 
The rise of antibiotic resistance among pathogenic E. coli is a worldwide threat. 
Resistant strains of E. coli are a concern, as resistance-coding genes can easily 
transfer to other strains. 
This work aim is to analyze the frequency of antimicrobial resistance among E. coli 
strains and evaluate relations of resistance and clinical diagnosis. During March - 
August, 2016, clinically unrelated E. coli strains (n=200) were collected from 
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collaborating Lithuanian hospitals. Susceptibility to: trimethoprim (5 μg), tobramycin 
(10 μg), pefloxacin (5 μg), amoxicillin/clavulanic acid (20/10 μg), ampicillin (10 μg), 
amikacin (30 μg), cefuroxime (30 μg), meropenem (10 μg), nitrofurantoin (100 μg), 
ciprofloxacin (5 μg), gentamicin (10 μg), ceftazidime (10 μg), cefapime (30 μg), 
cefadroxil (30 μg), trimethoprim/sulfamethoxazole (1.25/23.75 μg), cefotaxime (5 
μg), imipenem (10 μg), piperacillin/tazobactam (30/6 μg), ampicillin/sulbactam 
(10/10 μg/) was evaluated as recommended by EUCAST 7.1 standard. 
96.5% of E.coli was isolated from urine (n=193), 3.5% (n=7), from another sites. 
Isolates represented a wide predominance of age (1-100), mostly isolated from 
female patients (78.5%; n=157). 6.5% (n=13) of E. coli was isolated from patients 
with UTIs, 79% (n=158) represented other clinical cases. Frequent resistance was 
observed to ampicillin (47.3%), ampicillin/sulbactam (60%), cefepime (43.2%). The 
lowest resistancy frequence was observed for amikacin (3.5%). 5.8% (n=5) strains 
showed decreased susceptibility to imipenem. 
We demonstrate increasing incidence of infections, caused by antibiotic resistant E. 
coli in Lithuania. First-line ampicillin antimicrobial therapy, ampicillin/sulbactam and 
cefepime should be prescribed with caution. 
[1] Clermont O, Bonacorsi S. and Bingen E. Rapid and Simple Determination of the Escherichia coli 
Phylogenetic Group. Appl Environ Microbiol. 2000 Oct; 66(10): 4555–4558.  
[2] Rasheed M.U, et al. Antimicrobial drug resistance in strains of Escherichia coli isolates from food 
sources. Rev Inst Med Trop Sao Paulo. 2014 Jul-Aug; 56(4): 341–346. 
 

Crystallographic studies of atypical 
restriction endonuclease CglI H-
protein 

 Donata Tuminauskaite, Giedre Tamulaitiene, Arunas 
Silanskas, Mindaugas Zaremba, Paulius Toliusis 
 Institute of Biotechnology, Life Sciences Center, Vilnius University, 
Saulėtekio al. 7, LT-10257, Vilnius, Lithuania. 
 
Restriction-modification (RM) systems protect 
prokaryotes, such as bacteria, archaea, from a 
foreign genetic material. RM systems are composed 
of two opposing enzyme activities: an endonuclease 
and a methyltransferase [1]. Restriction endonucleases recognize short (4-8 bp) 
DNA sequences and cleave double-stranded DNA at or close to the recognition 
site. Methyltransferases methylate adenine or cytosine bases within the same 
recognition sequence and in this way protect host’s DNA from cleavage. The CglI 
RM system from Corynebacterium glutamicum is a stress-sensitive, atypical RM 
system composed of three polypeptides: DNA methyltransferase, an endonuclease 
(R-protein), and a DEAD-family helicase/ATPase (H-protein) [2]. The active CglI RM 
system’s restriction endonuclease is composed of H and R-proteins, forming 
complex R2H2. In our department, the crystalline structure of homologous RM 
system’s R-protein was determined [3]. However, the tertiary structure of the H-
protein is not yet known. The aim of this work was to obtain H.CglI protein crystals 
suitable for X-ray analysis. Wt H.CglI crystals diffract X-rays at low resolution. 
Therefore, we used a set of alternative approaches to obtain better diffracting 
crystals.  First, we performed mutagenesis of H.CglI surface amino acids. Second, 
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we crystallized H.CglI homologue H.LdeI. Crystals of H.CglI mutants and H.LdeI 
were obtained and investigated by X-ray analysis. The resolution of the obtained 
crystals is higher than of wt H.CglI, therefore they will be used for structure solution. 
[1] Bickle TA, Krüger DH. Biology of DNA restriction. Microbiological Reviews. 1993; 57(2), 434-450. 
[2] Zaremba M, Urbanke C, Halford SE, Siksnys V. Generation of the BfiI restriction endonuclease from the 
fusion of a DNA recognition domain to a non-specific nuclease from the phospholipase D superfamily. J Mol 
Biol. 2004; 336(1), 81-92. 
[3] Tamulaitiene G, et al. Crystal structure of the R-protein of the multisubunit ATP-dependent restriction 
endonuclease NgoAVII. Nucleic Acids Res. 2014; 42(22), 14022-14030. 
 

HOXA9 mRNA expression in pituitary adenomas 
 B. Glebauskienė (1), R. Liutkevičienė (1,2), P. Vaitkienė (2), I. Valiulytė 
(2), L. Kriaučiūnienė (1,2) , D. Žaliūnienė (1) 

 (1) Ophthalmology Department, Lithuanian University of Health Sciences, Lithuania (2) Neuroscience 
Institute, Lithuanian University of Health Sciences, Lithuania 
 
Purpose: Pituitary adenoma (PA) is an intracranial tumor with the reported 
prevalence rate of 16.7% [1]. The aim of the present study was to examine the 
possible involvement of HOXA9 mRNA expression in recurrence and invasiveness 
of PA.  
Methodology: The study was carried out at the Department of Ophthalmology and 
Department of Neurosurgery, Lithuanian University of Health Sciences. The 
restrospective analysis of MRI data was conducted by an experienced radiologist. 
HOXA9 mRNA values were investigated in 50 PAs and were normalized to the 
values of β-actin and GAPDH mRNA, which were used as internal controls.  
Results: We found no expression of HOXA9 in PA tumors, while the reference 
genes of β-actin and GAPDH were successfully expressed, indicating that the 
cDNA synthesis was successful. 
Conclusions. Our study suggests that HOXA9 mRNA expression is not associated 
with PA invasiveness and recurrence. 
Financial support: Lithuanian Science Council (grant no. MIP-008/2014). 
 [1] Ezzat S, Asa SL, Couldwell WT, Barr CE, Dodge WE, Vance ML, ir kt. The prevalence of pituitary 
adenomas: a systematic review. Cancer 2004; 101(3): 613-619. 
 

Naturally cycling women are more reactive to visual emotional 
stimuli than hormonal contraceptive users: an Event related 
potential study 

 R. Mončiunskaitė, L. Jarutytė, I. Lukštaitė, O. Rukšėnas, R. Grikšienė 
 Vilnius University, Life Sciences Center, Institute of Bioscience, Lithuania 
 
Sex hormones are closely linked to women’s emotional well-being. There is scarce 
information available about the impact of synthetic components of oral 
contraceptives on women‘s cognitive abilities, brain structure and functions. The 
late positive potential (LPP) is a reliable electrophysiological index of emotional 
perception in humans. Higher LPP amplitude reflects stronger allocation of 
attentional resources to emotional than neutral stimuli. The amplitude is the largest 
for the stimuli most directly related to biological imperatives. 
The current study examined response to visual emotional stimuli from the 
International Affective Picture System between oral contraceptives users (OC, n = 
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39) and naturally cycling women (NC, n=39) using event-related potentials (ERPs) 
method.  
Study revealed the following: 
• NC demonstrate significantly higher global brain activity than OC in the time 
interval from 565 to 1000 ms after the onset of the emotional stimulus.  
• The largest and significant topographic differences between NC and OC groups in 
time interval from 160 to 1000 ms were found in central (C2, C4) and centroparietal 
(CP2, CPz) scalp areas.   
• NC women demonstrate higher LPP amplitude (350 – 700 ms) in central, 
centroparietal areas when reacting to all emotional visual stimuli (high – low 
arousal, negative – positive valence) compared to OC women. 
• In both groups (NC and OC) LPP amplitude is the largest for the most arousing 
stimuli (erotic and highly unpleasant) and the lowest for neutral ones.  
Considering findings above, it may be suggested that naturally NC women have 
tendency to use more attentional resources to visual emotional stimuli compared to 
oral OC users. 
[1] Weins S., Syrjänen E., 2013, Directed attention reduces processing of emotional distracters irrespective 
of valence and arousal level, Biological Psychology, Volume 94, Issue 1, 44 - 45 
[2] Briggs K.E., Martin F.H., 2009, Affective picture processing and motivational relevance: arousal and 
valence effects on ERPs in an oddball task. Int.J. Psychophysiol. 72:299 - 306 
 

Analysis of bioactive compound synthesis 
gene transcription in Krubera – Voronja 
Cave bacterial strains 

 Dominykas Bukelskis, Nomeda Kuisiene 
Institute of Biosciences, Life sciences center, Vilnius University, Sauletekio 
Avenue 7, 10257 Vilnius, Lithuania 
 
Increasing emergence of antibiotic resistant bacteria drives 
scientists to screen for and discover new bioactive 
compounds. Extreme and unexplored environments are 
deemed one of the most promising sources of useful 
compounds. Several studies have focused on screening 
secondary metabolites produced by microorganisms that inhabit cave environments 
as potential sources of useful compounds. Numerous active strains are known from 
caves, but the bioactive compounds from only a few of them have been studied in 
detail. This is mostly due to classical, culture based, screening methods used in 
search of bioactive compound production[1]. The drawbacks of such methods are 
bypassed using molecular techniques such as transcription analysis. 
In order to investigate expression of the biosynthesis genes, two Krubera-Voronja 
actinobacterial strains were chosen – Streptomyces sp. 18 and Arthrobacter sp. 14. 
Strain 18 contains type II polyketide synthase and nonribosomal peptide synthetase 
genes, and strain 14 contains type I polyketide synthase. Total RNA was isolated 
from microbial cells at the different growth phases of the cultures. Reverse 
transcription PCR was performed to determine the gene expression of bioactive 
compounds synthesis genes. An impact of the different growth conditions 
(Temperature, nutrient quantity in media, cell density in culture) was evaluated. 
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In cave environment molecular methods are a novel approach to bioactive 
compound research. Such analysis can provide an in-depth understanding of 
expression, functions and importance of these genes in cave microorganisms 
without extraction and purification of bioactive compounds. 
[1] S. Ghosh, N. Kuisiene, ir N. Cheeptham, „The cave microbiome as a source for drug discovery: Reality 
or pipe dream?“, Biochem. Pharmacol., t. 134, p. 18–34, birž. 2017. 
 

 
Extracellular matrix mimetics by crosslinked peptide 
hydrogels: application to neural 3D cell cultures 

 R. Eimont(1, 2), A. Vailionytė(1, 2), V. Cėpla(1, 2), K. Druceikaitė(1), H. Inokaitis(3), 
L. Dabkevičiūtė(4), E. Sukackaitė(4), I. Masilionis(1, 2), A. Ulčinas(2), A. 
Samanta(5), R. Valiokas(1, 2), A. Jekabsone (4) 
(1) Ferentis UAB, Savanorių 231, LT-02300, Vilnius, Lithuania (2) Department of Nanoengineering, Center 
for Physical Sciences and Technology, Savanorių 231, LT-02300, Vilnius, Lithuania (3) Institute of Anatomy, 
Lithuanian University of Health Sciences, Mickeviciaus 9, LT-43074, Kaunas, Lithuania (4) Laboratory of 
Molecular Neurobiology, Neuroscience institute, Lithuanian University of Heath Sciences, Eiveniu 4, LT-
50161, Kaunas, Lithuania (5) Department of Chemistry - Angstrom Labaratory, Uppsala University, Box 
538, 75121, Uppsala, Sweden  
 
Self-supporting, shapeable hydrogels that consist of self-assembling synthetic 
peptides mimic the structural blocks of the extracellular matrix (ECM). Although they 
have been developed for regenerative medicine purposes [1], with a potential of 
grafting into patients without transplantation from organ donors, this class of 
materials are attractive as scaffolds for advanced cell culture/ in vitro tissue 
applications. In the present study, we have combined a series of peptides with 
functional motives (collagen, fibronectin, and laminin-like) for promoting granule 
layer-like organization of primary cerebellar cells and for controlling the cell 
attachment, neuritogenesis, cluster size and organization. We show that the 
micro/nanofabricated hydrogel scaffolds are applicable as multiwell plate inserts 
helping to analyse cell migration, differentiation, proliferation, adhesion, ultimately 
forming organotypic cell culture and artificial tissue structures. 
[1] M. M. Islam, R. Ravichandran, D. Olsen, M. K. Ljunggren, P. Fagerholm, C. J. Lee, M. Griffith, J. 
Phopase, M. O. Guler and A. B. Tekinay, RSC Adv., 2016, 6, 55745–55749  
 

Modulation of Chondrogenic Differentiation in Human 
Mesenchymal Stem Cells through Targeting Voltage-Operated 
Calcium Channels 

 I. Uzielienė, Z.Mackevic, D.Bironaitė, G.Urbonaitė, S.Valiūnienė, R.Grinienė, 
E.Bernotienė 
 Santariškių g. 5, LT 08410, Vilnius, Lithuania 
 
The degradation of cartilage tissue caused by trauma or chronic and progressive 
degenerative joint disease (e.g., osteoarthritis) has become a global problem for 
which no efficient therapy is available nowadays [1]. Cell-based therapies using 
mesenchymal stem cells (MSCs) seem promising candidates for cartilage 
regeneration [2]. During MSCs differentiation, many processes are modulated by a 
variety of hormones, cytokines or genes. In many of these processes, calcium ions 
(Ca2+) play a crucial role to regulate cell functions [3]. Furthermore, the increase of 
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intracellular Ca2+ was shown to improve cell differentiation potential. Although Ca2+ 
can enter cells with the help of many calcium specific transporters, voltage-operated 
calcium channels VOCCs has attracted an exclusive interest due to their high 
susceptibility to mechanical load [4]. The aim of this study was to evaluate the 
effects of two different VOCCs regulators – antagonist Nifedipine and agonist 
BayK8644 in chondrogenic differentiation capacity of MSCs, isolated from two 
different sources – bone marrow (BMMSCs) and menstrual blood (MenSCs).  
BMMSCs and MenSCs were characterized to confirm classical stem cell properties. 
Intracellular calcium was measured using fluorescent dye Cal-520 (flow cytometry). 
Chondrogenic differentiation was evaluated by Safranin and Collagen II antibody 
staining. Our results suggest that VOCCs contributed to induce intracellular Ca2+ 
concentration in MenSCs and BMMSCs. Chondrogenic differentiation of both cell 
lineages was differentially affected by Nifedipine or with Bay-K8644. In conclusion, 
this data demonstrates that chondrogenic differentiation of MSCs is modulated by 
VOCCs, suggesting that they may become a perspective target for stimulation of 
cartilage regeneration. 
[1] Malfait, A. & Miller, R.J., 2016. Emerging Targets for the Management of Osteoarthritis Pain. Current 
Osteoporosis Reports, pp.260–268; 
[2] Barry, F.P. & Murphy, J.M.M., 2004. Mesenchymal stem cells: clinical applications and biological 
characterization. The international journal of biochemistry & cell biology, 36(4), pp.568–84; 
[3] Matta, C., Zákány, R. & Mobasheri, A., 2015. Voltage-Dependent Calcium Channels in Chondrocytes: 
Roles in Health and Disease. Current Rheumatology Reports, 17(7); 
[4] Catterall, W.A., 2011. Voltage-Gated Calcium Channels. , pp.1–23. 
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