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Dear Participant,

Welcome to the 67" International Conference for Students of Physics and Natural Sciences ‘Open Readings
2024’!

The ‘Open Readings 2024’ organizing committee is proud to welcome not only students, but also
accomplished scientists worldwide, creating an exceptional platform for you to grow as a researcher by
sharing your work, exchanging ideas and connecting with fellow scientists.

Offering an exciting programme of world-renowned scientist lectures spanning a wide array of topicsand
presentations by enthusiastic young researchers like yourselves, the conference promises an enriching
memorable experience. We encourage you to approach this opportunity with curiosity andcreativity and this
way contribute to fostering collaboration in pushing the boundaries of knowledge,leading the world towards
a brighter future.

We wish you the best of luck in your scientific journey! May ‘Open Readings 2024’ inspire you to maintain
curiosity and innovation all throughout your life and scientific career.

Sincerely,

The Open Readings Organizing Committee
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EVALUATION OF ELOVLG6, FTO, MC4R, AND PPARG
POLYMORPHISMS AS PROGNOSTIC BIOMARKERS OF INSULIN
RESISTANCE IN TYPE 2 DIABETES PATIENTS

Liepa Raudoniiité!, Gabija Paulauskaité!, Ugné Meskauskaité!?
'Educational Life Science Laboratory, Seventh Fort of Kaunas Fortress, Kaunas, Lithuania
2Institute of Endocrinology, Lithuanian University of Health Sciences, Kaunas, Lithuania

Scientific field: Biology

Introduction. Type 2 diabetes (T2D) is one of the most prevalent chronic metabolic diseases
worldwidel!l. Insulin resistance, impaired glucose tolerance and absorption, and hyperglycemia are
common characteristics of T2D patients!?!. Although a sedentary lifestyle, a Western diet, and obesity
all contribute to the development of IR and T2D, scientists are increasingly focusing on genetic
variationst®l. SNPs in genes responsible for energy homeostasis, glucose and lipid metabolisms, such
as ELOVL6 rs17041272, FTO rs9939609, MC4R rs17782313, and PPARG rs1801282, have been
found to increase the risk of developing the two main risk factors for T2D: insulin resistance and
obesity™* ",

Objective. The aim of this study was to investigate the prevalence of ELOVL6 (rs17041272),
FTO (rs9939609), MC4R (rs17782313), and PPARG (rs1801282) SNPs in T2D patients (with and
without severe insulin resistance) and healthy individuals (control), and to assess the relationship
between these SNPs and T2D and insulin resistance.

Methods. Genomic DNA was extracted from 164 peripheral blood samples collected from 52
patients with T2D, 58 patients with T2D and severe IR, and 54 subjects without T2D (control).
ELOVL6 rs17041272 and FTO rs9939609 SNPs were genotyped by PCR-RFLP method, while
MCA4R rs17782313 and PPARG rs1801282 SNPs were genotyped by ARMS-PCR. Amplified DNA
fragments were separated on 2% agarose gel. The results were evaluated using the Chi-square,
Fisher's exact test, One-Way ANOVA, t-test, correlation, and multiple linear and logistic regression.
Results were considered statistically significant with a p-value < 0.05.

Results. Association tests showed that the MC4R (rs17782313) polymorphism is significantly
associated with T2D and severe IR (p = 0.013). In the case of this polymorphism, the C allele and CC
genotype were statistically significantly more frequent in T2D patients with severe IR. Blood HbAlc
level was significantly higher in subjects with CC genotype (10.1 + 2.5%) than with TT+CT
genotypes (7.9 = 2.2%) (p = 0.02). Although the prevalence of FTO (rs9939609) polymorphism did
not differ between the studied groups (p = 0.517), blood HbA1c level (AA: 8.6 + 2% vs. TT+AT: 7.8
+ 2.3%) and HOMA-IR index (AA: 18.9 + 25.8 vs. TT+AT: 17.7 + 38) were significantly higher in
subjects with AA genotype than with TT+AT genotypes, respectively p = 0.026 and p = 0.036.
Meanwhile, statistically significant associations between ELOVL6 (rs17041272) and PPARG
(rs1801282) SNPs and T2D as well as severe IR were not found.

[1] Zhou, Z., Sun, B., Yu, D., Zhu, C. (2022). Gut microbiota: an important player in type 2 diabetes mellitus. Frontiers
in cellular and infection microbiology, 12, 834485.

[2] DeFronzo, R. A. (2009). From the triumvirate to the ominous octet: a new paradigm for the treatment of type 2 diabetes
mellitus. American diabetes association, 58(4), 773-795.

[3] Ling, C., Ronn, T. (2019). Epigenetics in human obesity and type 2 diabetes. Cell metabolism, 29(5), 1028-1044.

[4] Morcillo, S., Martin-Nunes, G. M., Rojo-Martinez, G., Almaraz MC, Garcia-Escobar, E., et al. (2011). ELOVL6
genetic variation is related to insulin sensitivity: a new candidate gene in energy metabolism. PLoS One, 6(6), 21198.
[5] Yang, Y., Liu, B., Xia, W., Yan, J,, Liu, H. Y., et al. (2017). FTO genotype and type 2 diabetes mellitus: spatial
analysis and meta-analysis of 62 case-control studies from different regions. Genes, 8(2), 70.

[6] Khodarahmi, M., Siri, G., Mogammadi, M., Farhangi, M. A., Alaseidi, S. (2022). The role of dietary glycemic index
and glycemic load in mediating genetic susceptibility via MC4R rs17782313 genotypes to affect cardiometabolic risk
factors among apparently healthy obese individuals. BioMed research international, 3044545.

[7] Cataldi, S., Costa, V., Coccodicola, A., Aprile, M. (2021). PPARy and diabetes: beyond the genome and towards
personalized medicine. Genetics, 18, 21.



ASSESSING THE PREVALENCE OF ANTIBIOTIC-RESISTANT
BACTERIA IN LITHUANIAN SOILS

Indré Skyriiite!, Vaiva Knabikaité!, Vladimir Orlov'
7th Fort of Kaunas Fortress, Educational Life Science Laboratory
Kaunas, Lithuania

Scientific field: Biology

The overuse of antibiotics in medicine and agriculture has fueled the emergence of
antibiotic-resistant bacteria, posing a significant threat to global public health [1]. These
resistant bacteria are not only found in hospitals but also persist in environmental reservoirs
like soil [2]. This research investigates the prevalence of antibiotic-resistant bacteria in
Lithuanian soil and explores the potential link to human activities.

Soil samples were collected from ecologically clean and contaminated areas across
Lithuania. Clean areas included national parks and forests with minimal human intervention.
Contaminated areas were identified based on past military activity, livestock farming, and
fertilizer use.

The research employed a serial dilution technique to quantify the bacterial populations
and assess their antibiotic susceptibility. One gram of each soil sample was diluted tenfold six
times, resulting in a series of dilutions from 10! to 10°. A portion of each dilution was then
plated onto agar media. Two sets of plates were prepared for each sample: one set without
antibiotics (control) and two sets containing tetracycline, a common antibiotic, at low (3 ug/ml)
and high (30 pg/ml) concentrations. After incubation, the colonies on each plate were counted
to estimate the total bacterial count (CFU/g of soil) and the percentage resistance to tetracycline
at different concentrations.

Bacterial identification was performed on colonies exhibiting low and high tetracycline
resistance isolated from contaminated and clean areas. This involved isolating the bacterial
DNA, amplifying 16S rRNA gene segment using a Polymerase Chain Reaction (PCR)
technique, and then sequencing the amplified DNA by the Sanger method. The specific
bacterial species were identified by comparing the obtained sequences to SILVA database.

The findings suggest a possible link between anthropogenic activity and antibiotic
resistance. Soil samples from contaminated areas exhibited a higher percentage of bacteria
resistant to low and high tetracycline concentrations (3 pg/ml and 30 pg/ml, respectively)
compared to samples from clean areas. Furthermore, bacterial species identification revealed
the presence of Stenotrophomonas maltophilia — a bacterium known for complex drug
resistance — in a highly tetracycline-resistant sample from a contaminated area [3] [4]. These
findings highlight the potential public health concerns associated with increased antibiotic
resistance in the environment.

[1] World Health Organization. (2023, November 21). Antimicrobial Resistance. World Health
Organization. https://www.who.int/news-room/fact-sheets/detail/antimicrobial-resistance

[2] Flores-Vargas, G., Bergsveinson, J., Lawrence, J. R., & Korber, D. R. (2021). Environmental Biofilms
as Reservoirs for Antimicrobial Resistance. Frontiers in Microbiology, 12.
https://doi.org/10.3389/fmicb.2021.766242

[3] Said, M. S., Tirthani, E., & Lesho, E. (2021). Stenotrophomonas Maltophilia. PubMed; StatPearls
Publishing. https://www.ncbi.nlm.nih.gov/books/NBK572123/

[4] Brooke, J. S. (2012). Stenotrophomonas maltophilia: an Emerging Global Opportunistic Pathogen.
Clinical Microbiology Reviews, 25(1), 2—41. https://doi.org/10.1128/cmr.00019-11




ANTIBIOTIKAMS ATSPARIU BAKTERIJU UPEJE SALCIA PAPLITIMO IR
JVAIROVES TYRIMAS

v —

!Kauno tvirtovés VII fortas, Archyvo g. 61, Kaunas, LT50157 Lietuva
emilijakasparoviciute@gmail.com

Ivadas. Bakterijy atsparumas antibiotikams yra sparciai progresuojanti problema ir i$§iikis visame
pasaulyje. Sis reidkinys kelia nerima tiek medicinos specialistams, tiek visuomenei [1]. Jeigu nespresti Sios
problemos, gydymas antibiotikais gali tapti neveiksmingas. Esant atsparioms bakterijoms paprastos infekcijos gali
tapti nevaldomos ir pavojingos [2]. Bakterijos tampa atsparios antibiotikams dél natiraliy evoliucijos procesy,
zmoniy veiksmy, tokiy kaip neteisingas vaisty vartojimas ar pernelyg didelis jy naudojimas, piktnaudziavimas jais
akiuose. Antropogeninis poveikis vandens telkiniams gali paskatinti antibiotikams atspariy bakterijy plitima.

Tyrimo tikslas. Istirti antibiotikams atspariy bakterijy paplitima upéje Sal&ia bei jos uztvankose (viesuose
tvenkiniuose) bei nustatyti jy geneting jvairove.

Metodai. I$ skirtingy tiriamyjy vietoviy surinkti vandens méginiai skiedZiami serijiniu badu ir uzséti ant
Petri 1éksteliy su R2A terpe be antibiotiky, su maza koncentracija tetraciklino ir su didele koncentracija
tetraciklino. Po trijy pary inkubavimo nustatomas kolonijas formuojanciy vienety kiekis ir procentalus bakterijy
atsparumas skirtingoms antibiotiky koncentracijoms. Siekiant atlikti antibiotikams atspariy bakterijy rasies
nustatymga, atrenkamos antibiotikui atsparios bakterijy kolonijos, i$ jy iSgryninta DNR ir pagausintas 16S rRNR
genas taikant polimerazés grandininés reakcijos (PGR) metoda. Su tikslu patvirtinti amplikono ilgj bei
koncentracija, atlickama elektroforez¢ ~1,5 % agarozés gelyje. Gauti rezultatai jvertinti naudojant
transiliuminatoriy. Amplikonai, kuriy 16S genas pasigausino ir vizualiai jvertintas gelyje kaip 1500 bp fragmentas,
sekvenuojami Sangerio metodu. Gavus sekoskaitos duomenis, analizuojamos sekoskaitos chromotogramos, sekos
sutvarkomos ir lygiuojamos j SILVA duomeny baze [3].

Rezultatai. Kiekviename méginyje buvo aptiktos mazai (3 ug/ml) antibiotiky (tetraciklino) koncentracijai
atsparios bakterijos. Reciau buvo aptinkamos didelei (30 ug/ml) antibiotiky (tetraciklino) koncentracijai atsparios
bakterijos. Nustatyta, kad mazai antibiotiky koncentracijai yra atsparios 5,4% bakterijy, tuo tarpu didelei
koncentracijai iki 0,15%. Sudarytame filogenetiniame medyje (1 pav.), matyti, kad nemaza dalis aptinkamy
vandenyje bakterijy yra giminingos.

- Epilithonimonas ginsengisoli o
- Epilithonimonas ginsengisoli tr2
~Mucilaginibacter pineti
Stenotrophomonas tumulicola

- Stenotrophomonas rhizophila
Tolumonas auensis

- Acinetobacter kyonggiensis
Acinetobacter modestus

1 pav. Tyrimo metu nustatyty antibiotikams atspariy bakterijy riisiy filogenetinis medis.

ISvada. Jvertinus esamus tyrimo rezultatus pastebéta, kad tiriamajame tvenkinyje yra aptinkamos
antibiotikams atsparios bakterijos. Didziausia atsparumg turinCios bakterijos buvo aptinkamos uZztvankose
(vieSuose tvenkiniuose). IS gauty sekvenavimo duomeny, galima teigti, jog iStirtuose telkiniuose dominuoja tam
tikros bakterijos, turincios bendra kilme. Gauti duomenys gali buti svarbus norint suprasti bakterijy atsparumo
antibiotikams paplitimo dinamika ir jy jvairove aplinkoje.

[1] World Health Organization. (2023) Antimicrobial resistance. https://www.who.int/news-room/fact-sheets/detail/antimicrobial-resistance
[2] Centers for Disease Control and Prevention. How Antimicrobial Resistance Happens. https://www.cdc.gov/drugresistance/about/how-resistance-

happens.html
[3] SILVA ribosomal RNA database. https://www.arb-silva.de
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CONCENTRATION OF ANTIBIOTIC-RESISTANT BACTERIA IN
NEMUNAS AND THEIR CONNECTION TO OXYGENASE ENZYMES: A
PILOT STUDY

Saulé Pakrosnyté», Augusté Cekanaviéiﬁtéu, Vladimir Orlov:-

1 - 7th Fort of Kaunas Fortress, Educational Life Science Laboratory, Kaunas, Lithuania
2 - Kaunas Jonas Jablonskis gymnasium
saulepak7@gmail.com, auguste.cekanaviciute@gmail.com

Introduction. Antibiotic resistance is an urgent global public health threat, killing at least 1.27 million
people worldwide and associated with nearly 5 million deaths in 2019 [1]. It needs to be regulated and the
source of it needs to be studied. It is known that antibiotic resistance is mainly caused by pollution, thus
to solve the issue first we need to know what kind of pollution causes it and where it comes from [2].

Initial mechanisms of resistance to antibiotics among pathogens are mostly via chromosomal
mutations leading to the overexpression of efflux pumps. High-level resistance is achieved only after the
acquisition of flavin-dependent monooxygenase-encoding genes from the environmental microbiota [3].
This is a reason for researching oxygenase enzymes alongside antibiotic resistance. In addition, these
enzymes also have the potential to be a biomarker of pollution [4]. However, there is a lack of research
on this topic, creating a gap of knowledge that narrows our insight into the antibiotic resistance issue. The
above-mentioned arguments prompted us to plan this pilot study to see if we can claim the link between
antibiotic resistance and water pollution in Nemunas river.

Goal. To determine the concentration of antibiotic-resistant bacteria in different locations of the
river Nemunas and to compare the data to levels of multiple pollutants in the same areas. To assess the
relationship between the production of different oxygenase enzymes and antibiotic resistance in bacteria.

Methods. The sampling locations are based on the research on pollution levels in the river that is
done by the municipality of Kaunas. Antibiotic resistance is measured by planting the samples on Petri
dishes with no antibiotic, 3 uL/ml, and 30 uL/ml of tetracycline after serial dilutions. The colonies are
calculated using the “ImageJ” application. The oxygenase enzymes are recognized by growing samples on
Petri dishes containing Indole (purple pigment made), 2-methylindole (yellow pigment made), 5-
bromoindole (blue pigment made), and 5-nitroindole (brown-red pigment made). DNA from the bacteria
is extracted using the Zymo research Quick-DNA Miniprep Kit. The 16s region is duplicated using the PCR
method and then tested by electrophoresis with a 1,5% gel and sent off to be sequenced by Sanger’s
method. The sequencing results are compared to the SILVA 16S database to determine the species.

Results. Analysis of this pilot study data showed that the concentrations of antibiotic-resistant
bacteria colonies were different throughout the river and the concentration at the start of the city of
Kaunas was lower than at the end of the city (medium-resistant bacteria went from 0,65% to 9,01%). When
compared with the accessible pollution data of the same locations, no strong connection could be found,
so we do not know yet what pollutant is responsible for this resistance. In the future, we are planning to
also put the indole substrates with the antibiotics, to see what percentage of the resistant bacteria use
the tet(x) mechanism of resistance.

The bacteria that exhibited oxygenase-producing properties were determined to be:
Janthinobacterium lividum, Pseudomonas poae, Paenibacillus pabuli and Flavobacterium panacisoli.
None of these bacteria grew on a Petri with 30 uL/ml of tetracycline. However, we did not manage to do
any further experiments with these bacteria.

[11 What Exactly is Antibiotic Resistance? (2022, October 5). Centers for Disease Control and Prevention.
https://www.cdc.gov/drugresistance/about.html

[2] Kraemer, S. A, Ramachandran, A., & Perron, G. G. (2019). Antibiotic pollution in the environment: From microbial ecology
to public policy. Microorganisms, 7(6), 180. https://doi.org/10.3390/microorganisms7060180

[3] Aminov, R. (2021). Acquisition and Spread of Antimicrobial Resistance: A tet(X) Case Study. /nternational Journal of
Molecular Sciences, 22(8), 3905. https://doi.org/10.3390/ijms22083905

[4] Tizzard, A. C., & Lloyd-Jones, G. (2007). Bacterial oxygenases: In vivo enzyme biosensors for organic pollutants.
Biosensors and Bioelectronics, 22(11), 2400-2407. https://doi.org/10.1016/j.bios.2006.08.027
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Eteriniy aliejy antibakteriniy savybiy pries karieso sukéléja
Streptococcus mutans tyrimas

Lijana Airapetian', Vladimir Orlov?

'Kauno tvirtovés VIl fortas, Edukaciné biochemijos laboratorija
Archyvo g. 61, Kaunas, LT 50157, Lietuva
lijanaairapetian@gmail.com

Jvadas. Pasaulio sveikatos organizacijos (PSO) duomenimis (2022 m.) apskaiciuota, kad burnos ertmes
ligomis serga beveik 3,5 mird. Zzmoniy visame pasaulyje, o 3 iS 4 serganciyjy gyvena vidutines pajamas
gaunanciose salyse. Apskaiciuota, kad pasaulyje 2 mird. zmoniy kencia dél nuolatinio danty éduonies, o 514
min. vaiky - dél pieniniy danty éduonies [1]. Nors burnos ertmés ligy is esmés galima isvengti, jos yra didelé
sveikatos nasta daugeliui saliy ir paveikia zmones visg gyvenima, sukeldamos skausma, diskomforta,
subjaurojima ir net mirtj. Svarbu paminéti, jog burnos sveikatos sutrikimy gydymas yra brangus ir néra jtrauktas
j visuotinio sveikatos draudimo (VSS) sistema [2]. Streptococcus mutans - pagrindiné karieso sukeléja,
prisitaikanti prie ragscios aplinkos ir fermentuojanti sacharoze, dél to demineralizuoja danty emalj [3].
Antibiotiky naudojimas pries sig bakterijg - neefektyvus ir rizikingas dél atspariy stamy atsiradimo. Taciau
eteriniai aliejai ne tik efektyviai slopina Streptococcus mutans augima, bet ir gerokai mazesnése koncentracijose
uz MSK paveikia Siy bakterijy metabolizma eliminuojant jy patogeniskuma

Tyrimo tikslas. IStirti eteriniy aliejy antibakterinj poveikj prie$ Streptococcus mutans ir nustatyti jy
galimybe slopinti kariesg, sukurtoje modelinéje sistemoje.

Tyrimo metodai. Eteriniy aliejy antibakterinis poveikis buvo nustatomas naudojant serijinj skiedimo
metoda, matuojant minimalig slopinancia koncentracija (MSK). Buvo sukurta karieso modeliné sistema, kurioje
buvo naudota Todd-Hewitt-Bouillon mitybiné terpé, Streptococcus mutans bakterijos, kininiy cinamony zievés
eterinis aliejus bei kiauSinis. Sukurtas modelis buvo stebimas tris savaites ir buvo vertinami gauti vizualls tyrimo
rezultatai.

Rezultatai. Tarp visy Sesiy istirty eteriniy aliejy, tyrimy rezultatai atskleidé, kad kininiy cinamony zievés
eterinis aliejus efektyviai veikia pries Streptococcus mutans bakterija net 0,015625% koncentracijoje (Lentelé Nr.
1.). Karieso modeline sistema parodé, kad Sis aliejus efektyviai apsaugo kiausinio lukSta nuo bakterijy sukeliamos
erozijos. Kiausinio lukstas buvo stipriai paZeistas, augant mitybinéje terpéje be eterinio aligjaus (1 pav.). Tadiau
terpéje su eteriniu aliejumi, net esant deSimt karty maZesnei nei minimali slopinamoji koncentracija (MSK)
eterinio aliejaus koncentracijai, buvo indukuotas bioplévelés formavimasis. Tai atskleidZia bakterijy adaptacija

prie nepalankiy salygy (2 pav.).

Minimali slopinanti

Trivialus Pavadinimas Taksonominis Pavadinimas koncentracija (MSK)
Kvapniyjy baziliky Ocimum basilicum 0.125%

Tikryjy citrinZoliy Cymbopogon citratus 0.25%

Burbonisky pelargonijy Pelargonium graveolens 0.5%

Raudonéliy Origanum vulgare 0,03125%
Gvazdikéliy Syzygium aromaticum 0,03125%

Kininiy cinamony Zievés Cinnamomum aromaticum 0,015625%

1 pav. Kiausiniai po 3 savaiciy inkubacijos. 2 pav. Vaizdas mitybingje terpéje po 3 Lentelé Nr. 1. Jvairiy eteriniy aliejy minimali slopinanti
Kairéje yra kiausinis, kuris buvo terpéje su savaiciy, inkubacijos su eteriniu
eteriniu aliejumi, o dedinéje — buves terpéje  aligjumi ir be jo.

be eterinio aliejaus.

koncentracija (MSK) Streptococcus mutans atzvilgiu.

ISvada. Kininiy cinamony Zievés eterinis aliejus efektyviai veikia prie$ Streptococcus mutans bakterija, rodanti
stipry antibakterinj potenciala karieso prevencijai ir gydymui. Eterinis aliejus veikia bakterijy metabolizma ir
vietoj to, kad ardyty kiausinio luksta, mikroorganizmas pradeda sintetinti bioplévelés susidarymui batinus
polimerus.
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[11 World Health Organization. Oral health. Who.int. World Health Organization: WHO; 2023. Available from:
https://www.who.int/news-room/fact-sheets/detail/oral-health

[2] Winkelmann J, Gomez Rossi J, van Ginneken E. Oral health care in Europe: Financing, access and provision. Health Systems in
Transition [Internet]. 2022 Jun 1;24(2):1-176. Available from: https://pubmed.ncbi.nlm.nih.gov/35833482/

[3] Lemos JA, Palmer SR, Zeng L, Wen ZT, Kajfasz JK, Freires IA, et al. The Biology of Streptococcus mutans. Microbiology Spectrum
[Internet]. 2019 Jan 11;7(1). Available from: https.//www.ncbi.nlm.nih.gov/pmc/articles/PMC6615571/
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Blue light emitting diodes synthesis pathway search and
performance using ,Synthia“ (artificial intelligence)

Vilté Butkeviciaté', Marta Marciulionyté'

'Kauno tvirtovés VIl fortas, Archyvo g, 61 Kaunas
vilebutk@gmail.com

Background: Artificial intelligence - modeling of human intelligence in
machines programmed to perform tasks that usually require human intelligence.

,Synthia” - retrosynthesis software that allows scientists to quickly
and efficiently find innovative ways to create new molecules.

Aim(s): Find the most suitable synthesis path using Al and perform a
blue light emitting molecule synthesis according to the found pathway.

This molecule (Figure 1) was chosen because of carbazole property to
emit blue light [1]. Also, nitrogen heteroatoms deepen the color, pushes the shift
towards the short waves. This is determined by the ingress of nitrogen into the
conjugated system. Compounds with a low molar mass were chosen, as they are
more stable [2].

Modified structure (Figure 2) has longer conjugated carbon atom
chain with supporting nitrogen atoms. The structure of molecule suggests its ability
to effectively emit blue light.

The suggested synthesis path for modified structure described in

Figure 3.

%—

6.6 —— ©
: N

L9 g0y

00 —

H H

|
Osp M

Figure 3. Synthesis path for modified structure generated by "Synthia”.

HPLC-MS analysis confirmed the successful synthesis of the modified structure. Intermediate
compound with a molar mass of 285 Da ([M+H]=286 Da; [M-H]=284 Da). The modified structure’s mass was

Figure I. 9-[4-(1,3,5-
triazin-2-yl)phenyl]-
9H-carbazole.

Figure 2. Modified
structure.

successfully measured at 594 Da ([M+CHs0-]) as the real molar mass is equal to 563 Da.

[1] Sahoo, S. et al. (2018) ‘Highly efficient deep-blue organic light emitting diode with a carbazole based fluorescent emitter’, Japanese

Journal of Applied Physics, 57(4S). doi:10.7567/jjap.57.04f108

[2] Lee, K.H. et al. (2013) ‘n,n-(diphenylamino)fluorenylstyrene derivatives with the various heteroatom-containing moieties for blue

organic light-emitting diodes’, Journal of Nanoscience and Nanotechnology, 13(3), pp. 1808-1811. doi:10.1166/jnn.2013.6958.
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EPITRANSCRIPTOMIC STUDIES OF BRAIN TUMOR: ANALYSIS OF
GENE EXPRESSION IN TUMOR CELLS AND TUMOR TISSUES

Kamilé Milkintaité!?, Rata Urbanavi¢iaté®
! Kaunas University of Technology Gymnasium
2 Seventh Fort of Kaunas Fortress
3 Lithuanian University of Health Sciences
Kaunas, Lithuania

Scientific field: Biology

Introduction. Glioma, a highly aggressive brain tumor with a median survival of 14.6 months,
lacks effective treatment options, leading to high mortality rates [1]. Research on RNA methylation
and its regulating genes offers potential targets for early diagnosis and gene therapy, promising earlier
cancer detection and more effective treatment [2]. It is believed that stem cells may acquire astrocyte-
like properties, hindering tumor eradication and contributing to high mortality [3-4]. The transcription
factor SOX2 is crucial for stem cell development and is upregulated in glioblastoma [5-6]. Limited
data exists on the influence of such biomolecules on glioma progression, pointing up the importance
of understanding methylation regulator’s impact on cellular processes for tailored treatment strategies.

Objective. To investigate the differences in the expression of ALKBH5 and FTO demethylases,
as well as BUD23 and METTL1 methyltransferases, in postoperative glioma tumor tissues samples
with varying degrees of malignancy, and in a modified glioblastoma U87 cell line. To determine the
effects of inhibition of the ALKBH5 methylation regulator on biological processes using RNA-
sequencing data analysis.

Methods. The methodology involves extracting RNA using Trizol, synthesizing cDNA from
RNA using reverse transcriptase enzymes. Gene expression analysis was conducted using real-time
PCR with SYBR Green detection, allowing for guantitative assessment of gene expression. Results
were statistically evaluated using the Kolmogorov-Smirnov test, Mann-Whitney criterion, t-test,
Kaplan-Meier method, and chi-square criterion. Statistically significant results were considered when
the p-value was < 0.05. Furthermore, RNA sequencing data analysis from “NCBI SRA” database was
performed to assess the impact of disrupting the methylation process by suppressing ALKBH5 gene
expression on glioblastoma cells, their gene expression, and biological processes.

Results. The ALKBH5, FTO, and BUD23 gene expressions were directly linked to the malignancy
level of brain tumors, suggesting their potential as biomarkers or targets for glioma treatment. Patients
with higher expression levels of these genes tended to survive longer. However, METTL1 expression
showed no such association with tumor aggressiveness or patient survival. Additionally, significant
correlations were observed between the expression of these genes and various factors such as IDH
mutation, patient gender, age, and survival duration. The SOX2AC protein's expression significantly
impacted the regulation of RNA methylation modifiers, particularly ALKBH5 and BUD?23.
Furthermore, suppressing ALKBH5 gene expression in glioblastoma cells led to significant changes in
the expression of numerous genes involved in crucial biological processes such as DNA replication,
mismatch repair, Fanconi anemia, cell cycle and homologous recombination, suggesting a profound
influence on tumor biology.

[17 A. F. Tamimi and M. Juweid, “Epidemiology and Outcome of Glioblastoma,” Glioblastoma, pp. 143-153, Sep. 2017
[2] ] X. Han, M. Wang, Y. L. Zhao, Y. Yang, and Y. G. Yang, “RNA methylations in human cancers,” Semin Cancer Biol,
vol. 75, pp. 97-115, Oct. 2021

[3]11R. C. Gimple, S. Bhargava, D. Dixit, and J. N. Rich, “Glioblastoma stem cells: lessons from the tumor hierarchy in a
lethal cancer,” Genes Dev, vol. 33, no. 11-12, p. 591, Jun. 2019

[4] M. Chehelgerdi et al., “Exploring the promising potential of induced pluripotent stem cells in cancer research and
therapy,” Molecular Cancer 2023 22:1, vol. 22, no. 1, pp. 1-111, Nov. 202

[5] M. Schmitz et al., “Identification of SOX2 as a novel glioma-associated antigen and potential target for T cell-based
immunotherapy,” British Journal of Cancer 2007 96:8, vol. 96, no. 8, pp. 1293-1301, Mar. 2007

[6] S. Zhang and W. Cui, “Sox2, a key factor in the regulation of pluripotency and neural differentiation,” World J Stem
Cells, vol. 6, no. 3, p. 305, Jul. 2014
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ANTHOCYANINS-ENRICHED INDICATOR BIOPLASTIC FOR
ASSESSING THE QUALITY OF DAIRY PRODUCTS

Gertrida Narauskaité', Marta Marciulionyté'

'Kauno Tvirtovés VIl fortas, Archyvo g. 61, Kaunas
gertruda.n44@gmail.com

Aim: to develop bioplastic that alerts the consumer when the dairy product begins to spoil.

Food waste is a specific loss of food that USDA ERS describes as “food products that are thrown away
due to unpleasant color or look” [1]. During the warm season, a lot of meat and dairy products spoil quickly,
and the expiration date becomes inaccurate. In this case, anthocyanins-enriched indicator bioplastic would
change its color according to the pH level of the product. Anthocyanins are mixed into a biopolymer made
out of glycerol and starch. Bioplastic naturally degrades in the environment, avoiding the formation of
microplastics or their particles.

Anthocyanins are extracted from 50 grams of red cabbage, beetroot, hibiscus, or red rose using
Soxhlet extractor (solvent - methanol or water). 2 grams of starch, 4 grams of glycerol, 1 milliliter of
anthocyanin extract, and 19 milliliters of distilled water are mixed and heated. 3 milliliters of 0.IM HCl solution
is added. The mixture is heated until it is thick and is neutralized (pH=7) using 0.Im NaOH. The mixture is
spread onto the baking paper and left to dry. Anthocyanins are immobilized using sodium alginate and
calcium chloride.

To determine the indicator properties of determine the indicator properties of the extracts, phosphate
buffer solutions with pH 7.0-6.0 were prepared. 0.1 milliliter of buffer and 0,1 milliliter of extract were pipetted

| C7 68666462560 |

Rose

Red Cabbage
Hibiscus
Beetroot

3 s ot N "-‘I.
Figure 2. Indicator properties of different  Figure 1. Contact angle.
extracts using phosphate buffer.

into wells, and color changes were observed (Figure 1). Red cabbage extracted showed promising results.

To determine the hydrophobic properties of the bioplastic, a contact angle measurement was
conducted (Figure 2.). Seven bioplastic films of different compositions were made. The highest contact angle
was determined in “c2.2.” film, where anthocyanins were immobilized using sodium alginate and calcium
chloride.

The swelling degree of the c2.2. film was determined to be 146% based on the change of mass.
Additionaly, anthocyanin imobilization was investigated, revealing that 0.016 grams of anthocyanins per 1
gram of film migrate into the solvent enviroment.

Bioplastic swelling test
—@— Control c2.2

0.46
0.44 \‘\o—o—._.
0.42

2 0.4

0.38

0.36

0.34

0.32

03 ©
0 10 20 30 40
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Mass,

Figure 3. Swelling test graph.

1l https://www.lrt.lt/naujienos/lietuvoje/2/1654120/institutas-plastiko-tarsa-pasaulyje-nepaliaujamai-auga-nes-perdirbama-itin-
mazai-atlieku
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,DARROW RED*“ DAZO SINTEZES KELIO OPTIMIZACIJA IR
PRITAIKYMAS DAZANT SKIRTINGY GYVONU NERVINES LASTELES

Taja Zuozaité; Marta Marciulionyté
Kauno tvirtovés VIl fortas, Archyvo g. 61, Kaunas
Kaunas, Lietuva

Mokslo sritis: chemija
|Jvadas: ,Darrow Red“ yra paprastasis oksazino dazas, kuris gali biiti naudojamas

neurony lasteliy kuinams NaNO, o
dazyti[1][2]. Jo ypatumai panasis | ‘o HCI, H,0 0 @ O
pagrindinius mélynus dazus, taip pat sis ac N o
dazas pasireiskia metachromazija.

Priesingai nei giminingy junginiy, Sio dazo ”"2
sintezés kelias néra tiksliai aprasytas. @[ E1O, reflux OO
Darbo tikslas: atrasti efektyvy Darrow NH
Red dazo sintezeés kelig bei gryninima
Metodai: Tyrimo metu buvo iSbandytos  Pav. 1. Tarpinio junginio sintezé tiesioginio
3 skirtingos reakcijos siekiant gauti tarpin; _nitro_zi_nimo bldu ir “Darrow red” sintezé is tarpinio
Darrow Red junginj - sintezés su T-BOC, 1'N9'™°
naudojant skirtingas salygas ir tiesioginis nitrozinimas. Nustatyta, jog iS bandyty metody
tiesioginis nitrozinimas buvo efektyviausais budas susintetinti tarpinj junginj. Toliau buvo
vykdyta sintezé su gautuoju tarpiniu junginiu ir 1-naftilaminu, vykdant refluksg (pav. 1).
Gautas misinys buvo filtruojamas vakuuminiy g omemmes R
filtru ir gauti kristalai surenkami. Norint labiau | o o0
iSgryninti kristalus jie buvo pakartotinai plaunami
Siltu heksanu tol, kol tirpiklis po praplovimo isliko
skaidrus. Atlikus sinteze buvo apskaiciuota, jog
iSeiga = 50%
Rezultatai: Norint jsitikinti, jog buvo

11T gy 18T

1 s
L -

gregezees

T T T T T
34 35 RE RF ORE O3S 40 4l 0 180 1% 30 0 13
mfz (Da)

susintetintas norimas tarpinis junginys, buvo Nertartns a9

atlikta HPLC-PDA-MS analizé (pav. 2). Gautoje Pav. 2. Tarpinio junginio HPLC-PDA-MS
chromatogramoje: Rt=3,4 min - metacetamolis, analizé

Rt=3.9min - tarpinis junginys, kurio moliné f

maseé yra 181,15. Gauto tarpinio junginio moliné
masé sutinka su jo teorine moline mase, taigi
gautas norimas tarpinis junginys.
Susintetintam ,,Darrow red” buvo atlikta HPLC-
MS analizé, siekiant patvirtinti, jog tikslinis
junginys buvo susintetintas. Teoriné junginio
maseé atitinka 303 molekuline mase, gauta
HPLC-MS analizés metu. Remiantis gauta
»Darrow Red“ po gryninimo chromatograma ir
spektrograma nustatytas 95% grynumas (pav. c T s o T
3). Susintetintas daziklis gali bati pritaikomas  Pav. 3. gauto ,,Darrow Red* grynumo analizé
gyviny nerviniy lasteliy bei véziniy lasteliy naudojant HPLC-UV/Vis

dazymui. Taigi, iskeltas tyrimo tikslas atrasti

efektyvy Darrow Red dazo sintezés kelig bei Sio daziklio gryninima buvo pasiektas.

uAU

Index  Name

1. Powers, M.M. et al. (1960) ‘Darrow red, a new basic dye’, Stain Technology, 35(1), pp. 19-21. doi:10.3109/10520296009114710.
2. Sabnis, R.W. (2010) Handbook of biological dyes and stains synthesis and industrial applications. Hoboken, NJ: Wiley-Blackwell.
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Al**, Hg?* ION DETECTION USING AN ORGANIC DYE

Kotryna Asipauskaité', Marta Marciulionyté'

'Kauno tvirtoves VIl fortas, Organinés chemijos ir instrumentinés analizés edukaciné laboratorija
Archyvo g. 61, Kaunas, LT 50157, Lietuva
kotrynaas1i0@gmail.com

Transition metals, including aluminum and lead, are extremely toxic. Even small concentrations in an
organism can damage organs and disrupt metabolism and the immune system. In addition, these elements
are carcinogens. It enters the body primarily through the air, water, soil pollution, and food.[1] That is why
research on detecting these metals is of great significance. Currently the most widely used are spectroscopic
and electroanalytical methods, such as atomic absorption/emission spectroscopy, and inductively coupled
plasma mass spectroscopy (ICP-MS). The high cost, complex sample preparation, and limited availability of
these methods is a significant drawback [2]. However, using an organic dye Brooker's Merocyanine is a
cheaper, quicker, and more accessible way of detecting heavy metals.

This research aims to create a method of Al*, Pb%, and Hg?* ion detection using an organic dye
Brooker’'s Merocyanine.

First, a three-stage Brooker's Merocyanine synthesis
was carried out. Next, to determine the interaction of Brooker's
Merocyanine dye with metal ions spectrophotometric analysis
was used. Once the dye is mixed with various transition metal
solutions, the absorption shifts bathochromically or
hypsochromicaly (Figure 1). The color intensity of the dye and
metal ion complex can help determine the concentration of
heavy metal ions in the test sample. It was noticed, that Al**, ) ] ]

Hg? together with the dye form clear complexes. Brooker’s gz;;gfrf__fg;’SIGA;ECZC};‘Z’/;:.Eg‘;mlﬁf:’;f/‘j VZ;Z;Z:;‘Z
Merocyanine water solution absorption maximum Was e ocyanine solution; 0,1 mmol/l N#*, Cu, Co?, AP
determined at a wavelength of 374 nm. It was used later in solutions combined with dye 11 ratio.

developing the calibration curve of 1-25 mg/l aluminum, and 1-

10 mg/l lead solutions. This metal detection method was applied heavy metal detection in plants. With
Brooker’s Merocyanine, it was possible to determine, how much metal ions were absorbed by plants from
the soil (Figure 2 and Table 1)..

AL+ 1-25 ppm Hg?* 1-10 ppm

0.370 1180
y = -0.004x + 0.3449 70 | y = -0.0074x + 11775
0.350 . ° R*=0.712 1160 . R* = 0.9501
0330 1150 ., PS
2 0310 5 1140 )

< 1130

0.290 1120
11 .
0.270 ® 0 .
., @ 1100 ®
0.250 .- 1.090
0 10 20 30 0 5 10 15
ppm ppm

Figure 2. Calibration curve for the calculation of Al® and Hg?* ion concentration in plants.

Table 1. Results of determining Al+3 and Hg+2 jons concentration in plants.

Absorbance, | Concentration, Absorbance, | Concentration,
Plant lon Plant lon
Au ppm Au ppm
- 1174 0 - 1.169 0
Pea Al 0.328 4,2 Cucumber Al 0.286 14,7
Hg*? 1.153 33 Hg*? 1.102 12,2

[1] DETECTION OF TRANSITION METAL IONS USING FLUORESCENT SENSORS. 2002; 1-14 p.
[2] Tchounwou PB, Yedjou CG, Patlolla AK, Sutton DJ. Heavy metal toxicity and the environment. Exp Suppl. 2012;101:133-164.
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