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PROGRAM

of the 7t" Congress of the All-Ukrainian Public Organization

«Ukrainian Society of Cell Biology»
with international representation

Lviv, September 11-13%, 2024 (USCB)
http://www.cellbiol.lviv.ua/ 2024

September 11" (Wednesday)

09:00 — 10:00 Registration of participants, Conference hall of the Scientific

Library of Ivan Franko National University of Lviv

10:00 —10:30 Congress opening, press release for the media

Speakers: A. Sibirny (Chair of the Organizing Committee), V.
Melnyk (Rector of Ivan Franko National University of Lviv), R.
Hladyshevsky (Vice-Rector of Ivan Franko National University of
Lviv), O. Sedlyar (Director of Scientific Library of Ivan Franko
National University of Lviv), Lviv city council and Lviv regional
administration.

10:30 — 13:50 Session "Cell signaling mechanisms, autophagy and apoptosis”

Chair: Rostyslav Stoika (Lviv)

(Conference hall of the Scientific Library of Ivan Franko National University of Lviv)

10:30 — 10:50 | Lecture 1. Andriy Sibirny (Lviv). Non-conventional yeasts in cell
biology and biotechnology.

10:50 — 11:10 | Lecture 2. Alex Rayevsky (Kyiv). Structural preconditions for the
ATGS8 functioning and the effect of lipidation and acetylation on its
regulatory mechanism.

11:10 - 11:30 | Lecture 3. Kostyantyn Dmytruk (Lviv). Specific degradation of
cytosolic proteins in the methylotrophic yeast Komagataella phaffii
upon carbon source replacement.

11:30 - 11:50 | Lecture 4. Oleh Stasyk (Lviv). Anticancer therapy based on arginine
deprivation: old cons and new developments.

11:50 — 12:10 | Lecture 5. Yurii Bandura (Lviv). Mitophagy as an adaptive process in
streptozotocin-induced diabetes mellitus.

12:10—-12:30 | Coffee break

12:30 - 12:50 | Lecture 6. Rostyslav Panchuk (Lviv). Functional reactivation of
mutant TP53 gene by novel thiosemicarbazones leads to enhanced cell
death induction in colon cancer cells.

12:50 — 13:10 | Lecture 7. Olena Kravets (Kyiv). Autophagic flux detection in
angiosperm microsporogenesis.

13:10 - 13:30 | Lecture 8. Rostyslav Horbay (Ottawa, Canada). SMAC mimetics and
macrophage-derived exosomes eradicate tumor cells. (online)

13:30 - 13:50 | Lecture 9. Natalya Finiuk (Lviv). New efficient waterborne systems

for delivery of water-insoluble thiazolidinone derivatives based on
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branched polymeric surfactants with side polyoxazoline chains.

13:50 — 14:50 | Lunch (see the nearest possible locations at the end of the Program, marked *).

14:50 — 15:20 | Presentation of conference sponsors: TOB «Illumioxpetiny, T30B
«AJICD JIT]]

15:20 - 16:20  Session «Biology of eukaryotic and prokaryotic cells»

Chair: Kostyantyn Dmytruk (Lviv)

15:20 — 15:40 | Lecture 1. Yaroslav Blume (Kyiv). Paradigma for eukaryotic cell
division: lucky 13 protofilaments of microtubules

15:40 — 16:00 | Lecture 2. Oksana Stoliar (Ternopil). Metallothionein related redox
shift as the strategy of stress response in facultative anaerobes on the
model of bivalve molluscs.

16:00 — 16:20 | Lecture 3. Yurii Yusypovych (Lviv). Identification of ophiostomatoid
fungi vectored by Ips acuminatus infesting Pinus sylvestris in the Lviv
region (online)

16:20 - 17:40  Session «Biology of animal and plant cells»

Chair: Yaroslav Blume (Kyiv)

16:20 — 16:40 | Lecture 1. Rostyslav Blume (Kyiv). Genetic heterogeneity and
population structure of Camelina microcarpa cytotypes in Ukraine, a
hotspot of the species genetic diversity.

16:40 — 17:00 | Lecture 2. Dmytro Novozhylov (Kyiv). Development of molecular
markers for identification stem rust resistance gene SR39

17:00—-17:20 | Lecture 3. Galina Shevchenko (Kyiv). Photosynthetic apparatus of
Chernobyl plants is tolerant to heavy metal stress. (online)

17:20-17:40 | Lecture 4. KOmis binonoxko (Kyiv). IluToreHeTn4yHi 0coOJIHMBOCTI
Viscum album L., mo 3poctae Ha pi3HHX BHIAX POCIHH-TOCIIOAAPIB.
(online)

17:40 — 18:40 | Poster session Nel (sections: “Cell signaling mechanisms, autophagy
and apoptosis”, “Biology of eukaryotic and prokaryotic cells”,
“Biology of animal and plant cells”)

19:00 — 21:30 | Get together party (cafeteria of House of Scientists,

Lystopadovoho Chynu Str. 6)

*Lunch — the nearest possible locations:
e Restaurant “Puzata Khata”, Shevchenka Ave., 10, Lviv;

Restaurant “SteakHause”, Shevchenko Ave., 25, Lviv;
Restaurant “Beer Garden”, Ivan Franko Str. 29, Lviv;
Restaurant "Budmo", Stefanyka Str. 19, Lviv;

Restaurant “Caucasus”, Shota Rustaveli Str. 2, Lviv;
“PastaCafe” — Dudayeva Str. 3, Lviv;

Cafe “Lviv Croissants”, Shota Rustaveli St, 6, Lviv,
McDonald's, Shevchenka Ave., 7, Lviv;

Bussines Hub “Black Honey”, Shota Rustaveli Str., 12, Lviv.




September 12t (Thursday)

09:00 — 15:40

Session «Medical problems of cell biology»

Chair: Oleh Stasyk (Lviv)

(Conference hall of the Scientific Library of Ivan Franko National University of

Lviv)

09:00 - 09:20

Lecture 1. [lhor Shymanskyi (Kyiv). Mechanisms of
neuroprotective action of vitamin D3 in glucocorticoid-induced
neurotoxicity.

09:20 - 09:40

Lecture 2. Valentyna Chopyak (Lviv). Long-COVID: the role of
NK cells and herpes virus type 6 activation

09:40 — 10:00

Lecture 3. Sergiy Shulga (Kyiv). Application of liposomal form
curcumin and microRNA in Alzheimer's disease therapy.

10:00 — 10:20

Lecture 4. Igor Kaidashev (Poltava). PPAR- 7y agonist
Pioglitazone restored mouse liver, kidney medulla and lung
MRNA expression of clock genes and Inflammation-Related
genes disrupted by reversed feeding.

10:20 - 10:40

Lecture 5. Anna Havrylyuk (Lviv). Changes of expression of
regulatory and inhibitory receptors on CD8 T cells in long-
COVID patients.

10:40 - 11:00

Lecture 6. Valeriia Ustymenko (Kyiv). Morphological and
quantitative analysis of conduit for 3d scaffolds to repair injured
peripheral nerves.

11:00 - 11:20

Coffee break

11:20 - 11:40

Lecture 7. Arsen Ishchuk (Kyiv). The role of TRPV4 in the
colon of rats with 6-OHDA-induced parkinsonism.

11:40 - 12:00

Lecture 8. Mariya Sabadashka (Lviv). Corrective effect of grape
pomace extract in oxidative-nitrative stress in diabetes mellitus.

12:00 - 12:20

Lecture 9. Maya Vergolyas (Kyiv). Toxic effect of drinking
water by using in vitro methods.

12:20 — 12:40

Lecture 10. Anna Moroz (Lviv). Functional state of erythrocytes
in rats with streptozotocin-induced diabetes mellitus and its’
correction under administration of fruit extract of hybrid Cornus
mas X Cornus officinalis

12:40 — 13:00

Lecture 11. Biramiit Ileiiko (Nizhyn). BrumB HaOyToi
KOPOTKO30pPOCTI Ha CHUCTEMHHHM IMYyHITET Ta TIOKa3HUKH
HeHpoauHAMIYHUX (PYHKITII.

13:00 — 14:20

Lunch (see the nearest possible locations at the end of the Program, marked *).

14:20 — 14:40

Lecture 12. Iryna Byelinska (Kyiv). Hematopoiesis and
chemical skin burns: what is the difference in the blood
markers of the healing process?

14:40 — 15:00

Lecture 13. Maksym Hutsaliuk (Kyiv). Effect of translocation
t(8;21) on cytomorphological characteristics of blasts and
neutrophils of pediatric acute myeloid leukemia.

15:00 — 15:20

Lecture 14. Halyna Hachkova (Lviv). Redistribution of
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sialylated membrane glycoconjugates and erythrocyte
stabilization with biologically active compounds G. officinalis
in type 1 diabetic rats.

15:20 — 15:40 Lecture 15. Tetiana Petryn (Lviv). Functional state of
erythrocytes after the administration of the medicinal mushroom
Ganoderma lucidum (Agaricomycetes) to animals with
experimental metabolic syndrome.

15:40 - 16:00 Presentation of conference sponsor: I7PAT "KOMITAHIA EH3UM"

16:00 — 16:40 Reporting and election meeting of the All-Ukrainian Public
Organization «Ukrainian Society of Cell Biology»

16:40 — 17:40 Poster session Ne2 (section “Medical problems of cell
biology”).
17:40 - 18:10 Lviv tour or walking excursion in Library

18:10 - 22:00 Banquet (Vienna Coffee House Lviv, 12 Svobody Ave., Lviv)

*Lunch — the nearest possible locations:

e Restaurant “Puzata Khata”, Shevchenka Ave., 10, Lviv;
Restaurant “SteakHause”, Shevchenko Ave., 25, Lviv;
Restaurant “Beer Garden”, Ivan Franko Str. 29, Lviv;
Restaurant "Budmo”, Stefanyka Str. 19, Lviv;

Restaurant “Caucasus”, Shota Rustaveli Str. 2, Lviv;
“PastaCafe” — Dudayeva Str. 3, Lviv;

Cafe “Lviv Croissants”, Shota Rustaveli St, 6, Lviv,
McDonald's, Shevchenka Ave., 7, Lviv;

Bussines Hub “Black Honey”, Shota Rustaveli Str., 12, Lviv.

September 13" (Friday)

09:00 — 11:40 Session «Biotechnology and metabolic engineering»
Chair: Dariya Fedorovych (Lviv)

(Conference hall of the Scientific Library of lvan Franko National University of Lviv)

09:00 — 09:20 Lecture 1. Rostyslav Stoika (Lviv). Structure-function
interrelations in drug design and activity: Novel hybrid
benzoisothiazole-1,2,3-triazole-4-carboxamides for treatment of
human breast carcinoma.

09:20 — 09:40 Lecture 2. Dariya Fedorovych (Lviv). Candida famata cell
factories for production of vitamin B2,

09:40 — 10:00 Lecture 3. Roksolana Vasylyshyn (Lviv). Development of
Ogataea polymorpha strains capable of high-temperature
cellobiose alcohol fermentation.




10:00 - 10:20 Lecture 4. Justyna Ruchala (Rzeszéw, Poland). Non-traditional
yeast in the pursuit of sustainable development - microbial
production of riboflavin from renewable resources.

10:20 - 10:40 Lecture 5. Olena Tigunova (Kyiv). Metabolomic analysis of the
Clostridium sp. Ucm b-7570 deletion mutant model (online)

10:40 — 11:00 Coffee break

11:00 - 11:20 Lecture 6. Andriy Zakalskiy (Lviv). Recombinant creatinine
deiminase from Corynebacterium glutamicum: overexpression,
isolation, characterization, and bioanalytical application

11:20 — 11:40 Lecture 7. Oleksandr Petrenko (Kharkiv). Three-dimensional
constructs based on MSCs with different cell organization:
bioengineering and safe storage.

11:40 - 12:20 Session «Bioanalytics»

Chair Mykhailo Gonchar (Lviv)

11:40 - 12:00 Lecture 1. Mykhailo Gonchar (Lviv), Microbial enzymes and
recombinant cells coupled with nanozymes as sensing elements of
amperometric biosensors.

12:00 - 12:20 Lecture 2. Nataliya Stasyuk (Lviv), Bioanode based on genetically
engineered bacterial cells enriched with creatinine deiminase and
N-methylhydantoin-sensitive bionanocomposite in construction of
self-powered biosensors

12:20 — 12:40 Presentation of conference sponsor TOB «Jlozikiabepynay

12:40 — 13:40 Lunch (see the nearest possible locations at the end of the Program, marked *).

13:40 — 14:40 Poster session Ne4 (sections “Bioanalytics ”, "Biotechnology
and metabolic engineering")

14:40 — 15:40 Short oral presentations of 6 best posters of young scientists
(under 35 years) - 5 min presentations.

15:40 — 16:30 Conference closing ceremony. Young Scientists Award for the

best poster presentation.

*Lunch — the nearest possible locations:
e Restaurant “Puzata Khata”, Shevchenka Ave., 10, Lviv;

Restaurant “SteakHause”, Shevchenko Ave., 25, Lviv;
Restaurant “Beer Garden”, Ivan Franko Str. 29, Lviv;
Restaurant "Budmo", Stefanyka Str. 19, Lviv;

Restaurant “Caucasus”, Shota Rustaveli Str. 2, Lviv;
“PastaCafe” — Dudayeva Str. 3, Lviv;

Cafe “Lviv Croissants”, Shota Rustaveli St, 6, Lviv,
McDonald's, Shevchenka Ave., 7, Lviv;

Bussines Hub “Black Honey”, Shota Rustaveli Str., 12, Lviv.
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Session 1: Cell signaling mechanisms, autophagy and apoptosis / CurnaabHi MexaHizMu
KJIITHHH, aBTO(Aaris Ta anonTo3

NON-CONVENTIONAL YEASTS IN CELL BIOLOGY AND
BIOTECHNOLOGY

Andriy Sibirny Lecture 1
Andriy Sibirny*-2

YInstitute of Cell Biology, National Academy of Sciences of Ukraine, Lviv, Ukraine,
2University of Rzeszow, Zelwerowicza 4, 35-601 Rzeszow, Poland

Email address: sibirny@yahoo.com

Non-conventional yeasts (those different from Saccharomyces cerevisiae) show many
interesting and even unique properties like capability to utilize unusual carbon sources (methanol,
xylose, L-arabinose, lactose) or overproduce important commodities like microbial oils or
riboflavin. We work with several species of non-conventional yeasts, mainly with Komagataella
phaffi, Ogataea polymorpha and Candida famata.

K. phaffi is used mostly by us for studying autophagy, both selective peroxisome autophagy
(pexophagy) or selective cytosolic enzyme degradation. Earlier, we identified new genes involved
in autophagy, ATG26, ATG28, ATG35, GPR1, GSA2, GSS1, ACGL1. Currently, we look for
mechanisms of selective autophagic degradation of the cytosolic enzymes of methanol
metabolism, like fructose-1,6-bisphosphatase, formaldehyde dehydrogenase and formate
dehydrogenase as well as heterologous enzyme beta-galactosidase expressed under methanol-
induced FLD1 promoter. In the thermotolerant yeast O. polymorpha, we study alcoholic
fermentation of the lignocellulosic sugars: xylose, L-arabinose and cellobiose. We constructed
strains with 50 times elevated ethanol production from xylose, those capable of cellobiose
fermentation and started engineering L-arabinose fermentation. The recombinant strains of O.
polymorpha were constructed producing lactic acid due to expression of lactate dehydrogenase
genes of different origins and peculiarities of yeast lactic acid synthesis were studied. The yeast
C. famata naturally overproduces riboflavin under iron starvation. Using combination of random
selection and metabolic engineering, strains of C. famata were constructed which accumulate more
than 16 g riboflavin/L or overproduce riboflavin on cheese whey and lignocellulosic hydrolysates.
Besides, unique overproducers of flavin coenzymes FMN and FAD were constructed. Using K.
phaffi and C. famata, the yeasts overproducing bacterial antibiotics (roseoflavin, aminoriboflavin)
were constructed for the first time. Further perspectives of non-conventional yeast application in
basic and applied science will be discussed.
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Session 1: Cell signaling mechanisms, autophagy and apoptosis / CurnaabHi MexaHizMu
KJIITHHH, aBTO(Aaris Ta anonTo3

STRUCTURAL PRECONDITIONS FOR THE ATG8 FUNCTIONING AND
THE EFFECT OF LIPIDATION AND ACETYLATION ON ITS
REGULATORY MECHANISM

Alex Rayevsky Lecture 2

Alex Rayevsky!, Elijah Bulgakov?, Yaroslav Blume?

YInstitute of Food Biotechnology and Genomics, Natl. Academy of Sciences of Ukraine,
Kyiv, Ukraine
Email address: rayevsky85@gmail.com

Autophagy is a highly orchestrated, dynamic process that relies on the autophagy proteins

(ATGs) to regulate the formation of the autophagosome. To date, nearly half of the more than 40
identified autophagic proteins are part of the basic autophagy machinery that is conserved across
all kingdoms of life and is exemplified by the common model organism A. thaliana [1]. The
ubiquitin-like ATG8 proteins, which are responsible for the modification of membranes, via the
process of ‘Atg8ylation’[2], serve to transmit signals of membrane stress, damage and remodeling.
ATGS is initially activated by the E1 enzyme ATG7 and subsequently transferred to the E2 enzyme
ATG3, where it is finally conjugated to PE via a ligase complex that includes the ATG12-ATG5
and ATG16 conjugate [3].
It is well known that canonical site on ATG8 share two common features: first, they adopt an
extended B conformation and form an intermolecular B-sheet with the B2 strand of Atg8, and
second, they leverage two conserved hydrophobic residues in the W/F/YxxL/1/VV motif to bind to
the W and L sites of Atg8, strictly speaking [4]. Based on the sequence-based alignment we
reconstructed all the plant ATG8s from A. thaliana and performed a series of molecular dynamics
simulations. In attempt to understand structural features responsible for the PPI selectivity, we
analyzed the output trajectories applying both the RMSD-based clustering approach. These
allowed us to suggest that despite the very similar binding site, the internal rigidity/flexibility of
the protein scaffold defines its functionality at different stages of autophagy development. It was
confirmed with a different result of protein-protein docking and further simulation of a set of
ATGS8s and cognate adaptors and receptors. Selecting three the most representative isoforms (A,
E, H) from each group of ATG8 family, we introduced post-translational modifications, lipidation
and acetylation, into the structures. Our modeling resulted in a structure-based comparison,
showing a complete hindering of the PPI interface, along with a decrease of structural motility, as
a result of decoration with acetyl groups at K49 and K51. This was estimated and illustrated by
means of PCA analysis and comparison with the unmodified models. Regarding the lipidation, we
generated and parametrized a PTM residue using R.E.D.I1I server and Ambertools. But the output
is less pronounced, we obtained a well-equilibrated models of plant ATG8s, serving as a fine-
adjusted tool for the next step of the investigation.

1. Yemets, A., et al., Autophagy formation, microtubule disorientation, and alteration of ATG8 and tubulin gene
expression under simulated microgravity in Arabidopsis thaliana. npj Microgravity, 2024. 10(1): p. 31.

2. Deretic, V. and D.J. Klionsky, An expanding repertoire of E3 ligases in membrane Atg8ylation. Nature Cell
Biology, 2024. 26(3): p. 307-308.

3. Liu, X.-M,, et al., Lipidation-independent vacuolar functions of Atg8 rely on its noncanonical interaction with a
vacuole membrane protein. eLife, 2018. 7: p. e41237.

4. Johansen, T. and T. Lamark, Selective Autophagy: ATG8 Family Proteins, LIR Motifs and Cargo Receptors.
Journal of Molecular Biology, 2020. 432(1): p. 80-103.
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Session 1: Cell signaling mechanisms, autophagy and apoptosis / CurnaabHi MexaHizMu
KJIITHHH, aBTO(Aaris Ta anonTo3

SPECIFIC DEGRADETION OF CYTOSOLIC PROTEINS IN THE
METHYLOTROPHIC YEAST KOMAGATAELLA PHAFFI1 UPON
CARBON SOURCE REPLACEMENT

Kostyantyn Dmytruk Lecture 3

Kostyantyn Dmytruk?, Olena Dmytruk®, Ulyana Kyryliv?, Andriy Sibirny*-

!Institute of Cell Biology, National Academy of Sciences of Ukraine, Lviv, Ukraine
2University of Rzeszow, Rzeszow, Poland
Email address: dmytruk77@gmail.com

Exploring the mechanisms of cytosolic protein degradation holds significant importance
both in terms of fundamental understanding and in terms of practical applications. The study
investigated the decrease in the specific activity of fructose-1,6-bisphosphatase (Fbp),
formaldehyde dehydrogenase (Fld1l) and formate dehydrogenase (Fdhl) in several strains of
Komagataella phaffii. These strains comprised the wild-type strain GS200, a strain SMD1163 with
a defective autophagy pathway and a strain with the GSS1 hexose sensor gene deleted. The
investigation focused on short-term and long-term induction with methanol, followed by a shift to
glucose, with or without the addition of MG132, a proteasome degradation inhibitor. It was shown
that the duration of cell incubation on methanol had no particular effect on the inactivation of
enzymes. The effect of the proteasome inhibitor MG132 was insignificant. Fbp, Fld1 and Fdhl
undergo degradation through the vacuolar pathway irrespective of the duration of methanol
induction. This conclusion was verified through Western blot analysis and fluorescence
microscopy studies. The disruption of Atgl and Atg6, which are involved in autophagy initiation
and autophagosome formation, does not affect the degradation of FId1 and Fdh1. In contrast, the
Atg15 lipase, responsible for breaking down the membranes of autophagic bodies in the vacuole,
is essential for the degradation of these enzymes in K. phaffii. The absence of Fld1 and Fdhl
degradation in atgl54 after the shift from methanol on glucose suggests the protection of the
enzymes as autophagic cargos in autophagic bodies, retaining their membrane integrity. K. phaffii
strain expressing heterologous [-galactosidase under the Fld1 promoter has been constructed and
used as a parental strain for insertional tagging of genes involved in cytosolic protein degradation.
In one of the resulting strains, the insertion cassette disrupted the gene encoding B-1,6-N-
acetylglucosaminyltransferase.
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Session 1: Cell signaling mechanisms, autophagy and apoptosis / CurnaabHi MexaHizMu
KJIITHHH, aBTO(Aaris Ta anonTo3

ANTICANCER THERAPY BASED ON ARGININE DEPRIVATION:
OLD CONS AND NEW DEVELOPMENTS

Oleh Stasyk Lecture 4

Olena Vovk, Galyna Shuvayeva, Dmytro Demash, Nikita Polishchuk, Oleh Stasyk

Institute of Cell Biology, National Academy of Sciences of Ukraine
Email address: olehst11@gmail.com

Anticancer amino acid arginine (Arg) deprivation therapy (ADT) has been proposed based
on pegylated forms of two alternative recombinant arginine-degrading enzymes, human arginase
I (ARGI) and bacterial arginine deiminase (ADI). ADT has been shown to be very effective in
vitro abrogating proliferation of cultured tumor cells irrespective of the status of their Arg
biosynthetic pathway. In fact, we were first to demonstrate that cultured malignant cells cannot
convert ornithine to Arg due to deficiency in mitochondrial enzyme ornithine transcarbamylase
(OTC). However, the downstream Arg precursor, citrulline, is present in human blood stream and
can be converted to Arg by sequential action of argininosuccinate synthase (ASS) and
argininosuccinate lyase (ASL), of which the former is a rate-limiting and is reversibly
downregulated in many tumors. Therefore, it is status of ASS which determines sensitivity of
malignant cells to ADT in vivo.

Despite promising results in pre-clinical studies and initial clinical trials, ADT has not
reached the clinics yet. This is mainly due to its several intrinsic limitations associated with the
induction of ADT-resistant phenotype and possible adverse effects for the organism caused by the
prolonged exposure to low Arg levels needed to affect tumor growth.

We and others proposed several combination modalities that include ADT and
chemotherapeutic drugs or irradiation aimed to enhance ADT effectiveness that will be discussed.

Acknowledgement. This study was partially supported by “Presidential Discretionary-Ukraine Support Grants” from
Simons Foundation, Award No 1030281. This work was also supported in part by the NRFU project N 2023.04/0048,
State registration number: 0123U103586, «Development of a broad-spectrum antimicrobial agent based on the extract
of the leguminous plant Indigofera spicatax.
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Session 1: Cell signaling mechanisms, autophagy and apoptosis / CurnaabHi MexaHizMu
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Type 1 diabetes mellitus (T1D) is an autoimmune disease that destroys beta cells in the
pancreas, leading to a decrease in insulin production. The resulting hyperglycemia can lead to
excessive formation of free radicals in the mitochondria and, as a result, to the development of
nitrate-oxidative stress. Excessive free radicals can also damage the mitochondria themselves. The
accumulation of damaged mitochondria has serious consequences, namely, a decrease in ATP
production, the formation of even more reactive oxygen species (ROS), the release of pro-
apoptotic factors such as cytochrome C, and impaired calcium ion transport with subsequent cell
death. Therefore, an important criterion for the functional state of a cell is to assess the degree of
mitophagy. Mitophagy is a selective type of autophagy that leads to the degradation of damaged
mitochondria. Mitochondria-associated endoplasmic reticulum membranes (MAMSs) play an
important role in the connection between mitochondria and the endoplasmic reticulum (ER), as
well as in the regulation of mitophagy. MAMs serve as a platform for the interaction between
mitochondria and autophagosomes and contain a number of proteins responsible for the process
of mitophagy activation. One of these important proteins is the Parkin ligase, which is responsible
for ubiquitination.

The aim of our study was to investigate changes in the size and length of MAMs and the
content of Parkin/LC3 proteins in pancreatic cells under streptozotocin-induced diabetes. Using
the electron microscopy method and Fiji software, we evaluated the main criteria of MAMs in
normal and T1DM conditions. Thickness of contact between the ER and mitochondria is
approximately 11-34 nm in the normal state, which ensures the normal functioning of both
organelles. In streptozotocin-induced diabetes, the formation of denser contacts was shown: the
width of which was 8-17 nm, which ensures a more intense flow of Ca> ions into the mitochondria.
Excessive Ca> can lead to mitochondrial dysfunction, namely, disruption of the electron transport
chain and overproduction of ROS, which in turn can cause apoptosis. Using Western blot analysis,
we analyzed the levels of two key autophagy proteins, Parkin and LC3, and recorded an increase
in their levels in the experimental group compared to the control group. Thus, our data indicate the
formation of closer contacts between MAMSs and an increase in mitophagy, which may indicate a
disruption of the Ca» homeostasis system, which can lead to a violation of the cell's energy balance.

This work was supported by the National Science Centre of Poland, Miniatura 5, Grant number:
2021/05/X/NZ3/01000.
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Colorectal cancers with high TP53 mutation rates pose significant therapeutic challenges,
constituting 10% of all cancer cases worldwide. The TP53 gene encodes p53 tumor suppressor
protein, and mutations in this gene, particularly at hot-spot codons, contribute to the progression
of more than 60% of colorectal cancers. Therefore, identifying specific vulnerabilities associated
with these mutations for targeted therapies is of paramount importance.

Recently it was demonstrated that several small molecules, which belong to the class of
Michael acceptors (e.g. MIRA-1, PRIMA-1, STIMA-1 and APR-246), can form covalent bonds
with cysteine residues in mutant p53 molecule. This results in an enhanced thermal stability of
reactivated mutant p53 in a wild-type p53-like folding state and tumor growth inhibition.
Unfortunately, all these compounds possess low selectivity of action and strong side effects in vivo
due to their thiol-binding properties, which excludes their use in clinical practice. Novel
thiosemicarbazone derivative COTI-2 possessing strong [Zn?*] chelating properties seems to be a
much more promising candidate for this role. However, exact mechanisms underlying mutp53
reactivation by COTI-2 are still poorly understood, and monotherapy by COTI-2 was usually not
enough to achieve full tumor remission. In order to overcome these challenges, novel COTI-2
derivatives — COTI-NMe2 and KP1550 were synthesized, possessing 20-40-fold higher anticancer
activity in vitro and intrinsic ability to overcome acquired resistance of tumor cells to COTI-2.

It was revealed that isogenic HCT-116 colon cancer cells harboring most frequent contact
(R175H) and structural (R273H) TP53 mutations, especially generated by us for this task, are
hypersensitive to COTI-2, COTI-NMe2 and KP1550 compared to parental cell line with intact
TP53 gene. Cytomorphological studies had revealed that none of compounds induced apoptosis,
as there were no signs of chromatin hypercondensation. Instead of it, studied thiosemicarbazones
led to formation of massive amount of vesicles in cytosol and specific changes in cellular
morphology, which are considered as a main hallmark of paraptosis — another form of cell death.
Western-blot analysis had revealed specific fluctuations in key proteins, involved in cell cycling,
ER stress and apoptosis depending on dosage of these compounds. In particular, low doses of
COTI-2, COTI-NMe2 and KP1550 (up 10 uM, 24h incubation) led to overexpression of p21Wafl
and increase in level of phosphorylated Erk 1/2, with no changes in activity of caspase-3. Further
increase of their concentration up to 25 uM led to disappearance of p21Wafl and ERK 1/2, while
total level of p53 gradually increased altogether with massive cleavage of PARP-1 — another
marker of apoptosis. No changes in Beclin-1 and BiP expression were observed thus excluding
autophagy as a mode of action of studied compounds.

Summarizing, hypersensitivity of colon cancer cells harboring R175H and R273H mutations
of TP53 gene to novel thiosemicarbazones seems to be caused by two deferent mechanisms. In
low concentrations they led to classical ER stress induction (mediated by Erk 1/2), while further
increase of their dose led to activation of apoptotic signaling pathways, mediated by reactivated
p53. Further studies of their molecular mechanisms of action are in progress.
Acknowledgement: This research was supported by FWF grant P31923-B “Nanocarrier for
Tumor-Specific Anticancer Thiosemicarbazones” and bilateral Austria-Ukraine grants M/88-2023
and M/30-2024 “Dual targeting of tumor-specific vulnerabilities by novel thiosemicarbazone
derivatives”.

16


mailto:rpanchuk@ukr.net

Session 1: Cell signaling mechanisms, autophagy and apoptosis / CurnaibHi MexaHi3MH KJIITHHH,
aBTO(arisa Ta anmonTo3

AUTOPHAGIC FLUX DETECTION IN ANGIOSPERM
MICROSPOROGENESIS

Olena Kravets Lecture 7

Olena Kravets, Svitlana Plokhovska, Tetyana Chugunkova, Alla Yemets and Yaroslav Blume

Institute of Food Biotechnology and Genomics, National Academy of Sciences of Ukraine, Kyiv, Ukraine.
Email address: kravetshelen@gmail.com

Autophagy ensures the fertility of reproductive organs, affects pollen and seed productivity,
yield, including under unfavorable conditions [1-3]. The critical role of autophagy in the degradation of
the tapetum (the lining layer of the anther) has been confirmed, where it is involved in the regulation of
anther lipid metabolism [4-5]. However, the question of the role of autophagy in meiosis, in particular
microsporogenesis of angiosperms, remains insufficiently studied. It is assumed that autophagy is
involved in the degradation of important regulators of division, in progression and termination of
meiosis [6]. The aim of the current research is to determine the autophagic flux in microsporogenesis in
various representatives of monocots and dicots using methods of light and luminescent (confocal)
microscopy.

At the beginning of microsporogenesis, in the zygotene-pachytene prophase, autophagosomes
heterogeneous in size and shape are visualized in the periplasmic cytoplasm of microsporocytes.
Appearance of autophagosomes at the beginning of meiosis may indicate the degradation of proteins
that initiate microsporogenesis and segregation (synapsis) of chromosomes. Autophagy activity does
not change significantly during microsporogenesis. Cases of intense staining of some microsporocytes
with a marker for autophagosomes (LysoTracker™ Red) are obviously related to programmed cell death
(PCD) for the maintenance of anther tissue homeostasis.

Active processes of autophagy unfold at the finish of microsporogenesis. Moreover, in some
species (Hosta and Lilium with secretory type of tapetum) autophagosomes accumulate in the locular
fluid and tapetum, triggering PCD of tapetal cells. Whereas in other species (Capsella with secretory
type and Tradescantia with periplasmodial type), autophagosomes accumulate in tetrads of
microspores, which probably indicates degradation regulators of meiosis, which are localized exactly in
microsporocytes. Differences in tissue localization autophagosomes at the end of microsporogenesis in
the studied species are probably related to different localization of regulators meiotic division, namely,
internal — in microsporocytes and tetrads in Capsella or Lilium and external — in sporophyte, tapetum —
in Hosta and Tradescantia, as well as differences in PCD types of tapetal tissue.
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Introduction. SMAC mimetics (SMCs), drugs that antagonize members of the Inhibitor of
Apoptosis protein family, synergize with immune ligands and immunostimulatory agents to
eradicate tumors [1,2]. We have demonstrated that SMCs triggers release of 30-150 nm small
extracellular vesicle (SEV) that carry inflammatory cytokines from immune and cancer cells, that
later synergize with SMCs to eradicate tumor cells.

Methods. sEV isolation and validation was in accordance with the latest ISEV recommendations
(extracted with differential ultracentrifugation and validated via Zetaview NTA, ONI Nanoimager,
and Western blotting) [3,4]. We used cell culture approaches to study the impact of SMC-induced
SEVs on cancer and immune cells, including viability assays, direct and transwell co-culture
conditions, ELISA, and flow cytometry.

Results. SMC treatment increased the rate of SEV release in macrophages by ~5X (t-test, P<0.05,
n=4), but does not significantly alter the secretion rate of SEVs in cancer cells. SMC treatment of
macrophages leads to packaging of proinflammatory cytokine into sEVs, particularly TNFa. The
biogenesis of these TNFa-bearing sEVs was done in an ESCRT-dependent manner, as proteins
such as Syntenin and Alix were present on the SEV surface. On the contrary, tumor cell-derived
were missing these key ESCRT proteins, but had elevated levels of HSC70. Immune-cell derived
SEVs eradicated tumor cells in the presence of a SMC (ANOVA, n=4, P<0.0001). Furthermore,
SMC induced packaging of the positive TNFa regulator LITAF into macrophage-derived SEVS,
but reduced the presence of TACE (TNFa-converting enzyme) in macrophages. In addition, the
Syntenin-antagonist KSL128114 synergized with SMCs to induce death of cancer cells (67%
viability SMC only compared to 14% of the combination, n=2), but did not induce the death of
immune cells. Lastly, RIG-I, a cytosolic pattern recognition receptor that induces a Type |
interferon response, was detected within tumor-derived sEVs from interferon- and SMC- treated
cancer cells, which implicates that SMCs stimulate tumor cell-derived sEV release that would
activate an innate immune response.

Conclusion. Our data demonstrates that SMC treatment increases cytokine-carrying sEV release
from immune cells, which then eradicates cancer cells in a therapeutic favorable manner.
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Several polymeric nanomedicines were approved by the FDA or are either undergoing
clinical trials [1]. Here, novel branched polyoxazoline (pOX)-containing polymer poly(VEP-co-
GMA)-graft-pOx (P1) was synthesized via controlled synthesis consisting of two steps: 1)
polymerization and obtaining the backbone with side epoxide groups of monomer units of glycidyl
methacrylate (GMA); 2) the reactions of the latter with the terminal hydroxyl group of
monosubstituted pOX oligomer molecules. The copolymers combining hydrophobic backbone and
hydrophilic side pOX chains are the surface-active substances forming micelle-like structures
capable of forming stable waterborne systems that were used for immobilization of water-insoluble
thiazolidinone Les-6294 derivative (1-(4-chlorophenyl)-3-[5-[2-chloro-3-(4-nitrophenyl)prop-2-
enylidene]-4-oxo-2-thioxothiazolidine-3-yl]pyrrolidine-2,5-dione). The size and morphology of
the initial polymeric micelles and derivative-polymer complexes were studied using DLS, TEM,
and SAXS methods. The Les-6294 compound and its complexed form possessed high cytotoxic
and antiproliferative activity toward breast (MCF-7, MDA-MB-231), colorectal (HCT116, HT-
29, DLD-1), gastric (AGS) carcinoma cells, and glioblastoma (A172) cells with ICs values in a
range of 0.56-6.85 pg/mL. The complexation of Les-6294 with P1 resulted in the 4-6-fold
elevation of anticancer activity of this derivative. The P1 polymer possessed low toxicity towards
studied cell lines. The Les-6294 and Les-6294/P1 inhibited the formation of colonies and DNA
biosynthesis in HT-29 and DLD-1 cells. These agents showed low toxicity towards the pseudo-
normal cells of MCF-10A, Balb-3T3, and C8 lines. They demonstrated selectivity towards studied
breast, colorectal, gastric, and glioblastoma cells. The Les-6294 and Les-6294/P1 decreased the
mitochondrial membrane potential and elevated caspases 3/7, 8, 9, and 10 activities resulting in
apoptosis via extrinsic and intrinsic pathways in HT-29 and DLD-1 cell lines. The Les-6294 and
Les-6294/P1 affected the S transition checkpoint in these cells. Thus, the new polymer with a
grafted polyoxazoline is a promising carrier for the delivery of water-insoluble agents that act by
improving their solubility in agueous media and enhancing antiproliferative action towards tumor

cells.

Acknowledgment: The research was partly funded by grants from NATO (project SPS G6107, Science for
Peace and Security (SPS) Programme NATO), National Research Foundation of Ukraine (project No. 2023.05/0021),
and a grant from the Simons Foundation (award 1030281).
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Na-,K--ATPase is an electrogenic Mg>,Na-,K--ATP-dependent transport system of the
plasma membrane (PM) that actively transports monovalent Na and K ions and thereby maintains
their electrochemical gradients, which are essential for normal cell functioning. Moreover, Na-,K--
ATPase is important for the regulation of intracellular Ca concentration due to the physical
connection between Na+,K-ATPase, NCX and Ca stores in the sarcoplasmic reticulum. The
function of the sodium pump is susceptible to alterations in various pathological conditions,
including diabetes and ischemia. Therefore, it is promising to search for a compound that would
allow changing the activity of the PM sodium pump. From this point of view, the calixarenes are
very interesting and perspective compounds. Calix[4]arene possess anti-virus, bacterocyde anti-
swelling and anti-trombotic features.

Thiacalix[4]arene were synthesized and characterized using NMR and infrared
spectroscopy in the Phosphoranes Chemistry Department of the Institute of Organic Chemistry,
NASU (head of the department - Academician of NASU, prof. V.I. Kalchenko). All enzymatic
activities were assayed in cell suspension perforated with 0.1 % digitonin. The methods of
enzymatic and Kinetic analysis were used to demonstrate that thiacalix[4]arene-bis-
hydroxymethylphosphonic acid C-1193 had a more efficient inhibitory effect on Na-,K:-ATPase
activity in the plasma membrane of myometrium cells (1,,=42.1+0.6 nM) as compared to
calix[4]arene-bis-hydroxymethylphosphonic acid C-99, and had almost no effect on relative
activities of other ATPases localized in this subcellular structure.

The method of confocal microscopy and Ca»-sensitive fluorescent probe fluo-4 were used
to demonstrate that thiacalix[4]arene C-1193 increased the intracellular concentration of Ca ions
in the immobilized uterine myocytes. Having tested the affinity of this enzyme for ATP and Mg
ions depending on the concentration of C-1193, as well as its effect on the cooperative effect and
on the maximum rate of ATP hydrolysis, we found that in both cases a significant decrease in the
maximum rate of ATP hydrolysis was observed, which, in combination with the absence of an
effect on the affinity constants, indicates a non-competitive mechanism of inhibition of Na-,K:-
ATPase activity by thiacalix[4]arene C-1193.

Obtained results are important for understanding and subsequent investigation of
mechanisms of Na-,K--ATPase inhibition by calixarene C-1193 and can be used to create new more
effective inhibitors of mentioned enzyme and new uterotonics for medicine, based on the
calixarene core.

The authors are grateful to Academician of the NAS of Ukraine Prof. S.0. Kosterin and
Academician of NAS of Ukraine Prof. V.I. Kalchenko for discussing the results of the experiments
and creative discussions.
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Kidneys plays a crucial role in the classical pathway for the activation of vitamin D, (D).
In the liver, D. precursors are hydroxylated to 25-hydroxvitamin D. (25D.). 25D.-vitamin D
binding protein (VDBP) complex uptakes into the kidney, where 25D. is converted by la-
hydroxylase (CYP27B1) to the hormonally active form — 1,25-dihydroxyvitamin D. (1,25D;). In
turn, 1,25D.isinactivated by 24-hydroxylase (CYP24A1). The current study aims to examine the
relationship between D, status and the state of the D. auto-/paracrine system in the rat kidneys.

Female Wistar rats (132.33+6.99 g) were divided into 3 groups depending on their D.
status: 1) control rats on conventional diet; 2) rats with nutritional D. deficiency (VDD, 8 weeks);
3) rats treated with vitamin D, (1000 1U/kg of b.w. per os, 4 weeks) after 8 weeks of VDD diet.
Serum 25D level was monitored by ELISA. Protein and mRNA levels of the key components of
vitamin D, auto-/paracrine system were measured by western blotting and/or RT-qPCR.

In VDD group, we observed a dramatic decline of 25D.serum level from 118.27+18.05
nmol/L in control rats to 16.45+1.52 nmol/L. At the same time, these rats demonstrated reduced
final body weight (198.00+20.54 g) compared to control (245.67+13.87 g), that was associated
with a concurrent decrease in the kidneys weight (1.37£0.25 g) vs. 1.74+0.05 g in the control rats.
There was no statistically significant difference in the kidney-to-body weight ratio between studied
groups. D: administration elevated 25D, level to 78.24+22.57 nmol/L and restored body weight
gain (247.7515.19 g) to control values. We found an increase in Vdr (by 2.2 folds) and Cyp24al
(by 12.7 folds) and a decrease in Cyp27b1 (by 4.8 folds) gene expression in VDD rats. After 25D,
restoration we observed a dramatic decrease in Vdr (by 19.7 folds vs. VDD group, by 9.1 folds vs.
control) and an increase in Cyp27b1 level (by 14 folds vs. VDD group, and by 2.9 folds vs. control)
with simultaneous normalization of Cyp24al content. At the protein level, we found an elevation
of VDR and VDBP content in kidneys of VDD rats (by 1.9 and 2.3 times respectively) and a
reduction of their protein contents (by 2.9 and 3.2 folds vs. VDD rats) after D. repletion. At the
same time, CYP27B1 and CYP24A1 content decreased by 1.6 and 2 times respectively in VDD
rats, suggesting impaired both synthesis and catabolism of D. hormonally active form. After D,
supplementation, no corrective effect was observed on the protein levels of these enzymes.

In summary, depletion of 25D. circulating pool led to a remarkable imbalance of vitamin
D. auto-/paracrine system on the transcriptional and translational levels in rat kidneys. However,
these changes were mostly reversible, especially at the transcriptional level, following
normalisation of vitamin D, status.
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Chitosan and its derivatives attract an increasing attention in biomedicine. Chitosan in
various forms has long been used as an emergency hemostatic agent in modern military conflicts.
Our study is addressed to investigation of the possibility of new chitosan-based hydrogels films to
use it for wound dressing and healing.

We studied chitosan-based hydrogels films in vitro and in vivo. Initially, we evaluated the
biodegradation and biocompatibility of the films. Secondary we tested films in vivo, by ethical
proved wound healing protocols on mice C57\Black.

At in vitro part of study, we observed that that the CHT film didn’t have negative effect
on fibroblasts under 24 h treatment. Studied sample kept their appearance and shape in
Physiological saline by incubation for 14 days Degradation of sample CHT film was observed in
DMEM and FBS, the time of complete degradation was less than 72 hours CHT film did not cause
significant changes in Balb/c-3T3 cells morphology, only small number of cells with condensed
nucleus was observed in control (untreated) cells and in studied sample. Also, we observed
lysosome activation in Balb/3T3 cells by CHT Film after 24 h incubation. Such activation of
lysosomes by experimental samples may be an indicator that the gel is mostly degraded by
lysosomal enzymes.

At in vivo part of study was managed faster wound closing by using the CHT film, in
comparison to control and Gel (commercial version of wound healing gel) by one-time treatment.
We observed increasing wound healing by using CHT film, in particular at 3 and 9 days after
treatment. Namely, on the 3 day, in the test samples, there were more pronounced areas of re-
epithelialization at the edges of the wound. At 9-day samples after CHT film treatment demonstrate
the best results of skin recovery: complete epithelization, the structure of the epithelial plate
approaches the structure of the epidermis. There was a contraction of the connective tissue: the
distance between the edges of the wound sharply decreased, in the deeper layers of maturing
connective tissue (the extracellular matrix is coarse-fibrous, disordered placement of fibroblasts),
subepithelial areas of granulation tissue with moderate cellularity.

Summarizing, chitosan-based gel films show high biocompatibility, non-toxicity, and
promote wound healing even with single use compared to a commercial sample under the same

conditions.
Acknowledgements: This work is supported by the National Research Foundation of Ukraine (project
2022.01/0207).
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The study is devoted to the identification of nerve tissue proteins that exhibit affinity for
thiamine. The proteins from nerve tissue extracts that specifically bind thiamine [1] for the first
time have been identified by mass spectrometric analysis and Western blot analysis, in particular,
the LRP4-Agrin protein complex, which is a component of the nAChR cluster and a series of
signaling cascades [2]. The amino acid residues of both Agrin and LRP4 polypeptide chains
involved in thiamine binding were determined using the molecular docking. Comparative analysis
of the binding sites of thiamine and thiamine phosphorous esters with these proteins and with
known thiamine-dependent proteins revealed their high similarity and low likelihood of
replacement of thiamine with adenosine compounds or acetylcholine, as well as explaining the
causes of lower affinity for thiamine phosphate esters compared to thiamine. Bioinformatics tools
suggested the possible biological roles of thiamine and its biologically active derivatives when
binding to the Agrin-LRP4 complex.

The results obtained in these studies are important as they expand the current understanding
of cell-molecular mechanisms of vitamin By functions realization [3]. This further substantiates
the advisability of using thiamine and its pharmacological forms for the prevention and/or
treatment of pathologies that are induced or accompanied by thiamine deficiency, in particular,
Wernicke-Korsakov encephalopathy, Alzheimer's, Parkinson's and Huntington's disease,
amyotrophic sclerotic disease, fronto-temporal dementia, diabetes and others.
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Arginine-deprivation therapy is an actively developing metabolic anticancer approach. To
overcome the resistance of some cancer cells to such a monotherapy, rationally designed
combination modalities are needed. We evaluated for the first time indospicine, an arginine
analogue of Indigofera leguminous plant genus origin, as potential enhancer compound for the
arginine-deprivation therapy based on recombinant human arginase I. We demonstrated that
indospicine at low micromolar concentrations is selectively toxic for human colorectal cancer cells
only in the absence of arginine. In arginine-deprived malignant cells indospicine deregulates some
prosurvival pathways (PI3K-Akt, MAPK), activates mTOR signaling, exacerbates endoplasmic
reticulum stress and triggers caspase-dependent apoptosis. These effects are reversed by the
exposure to translation inhibitors. Importantly, indospicine is not degraded by rhARG and does
not inhibit this enzyme at its effective doses. Thus, the obtained results emphasize the potential of
arginine structural analogues as components for combinational anticancer therapy based on
enzymatic arginine deprivation.
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Amino acid deprivation and arginine deprivation therapy (ADT) in particular is a promising
strategy of metabolic antitumor therapy. ADT may be an additional option for the treatment of
refractory tumors, especially for patients with multidrug-resistant tumors. Despite promising
results in pre-clinical and clinical trials, ADT has several limitations associated with the induction
of ADT-resistant phenotype and adverse effects for the organism caused by prolonged exposure
to low arginine levels.

Our study was designed to investigate the potential of enhancing ADT, induced by
proprietary recombinant human arginase 1 (rhARG1), by 3-bromopyruvate (3-BrPyr), a known
modulator of energetic homeostasis, or gemcitabine (GEM), a deoxycytidine analog.

For the first time, we determined the cytotoxicity parameters for combinations of ADT+3-
BrPyr and ADT+GEM for head and neck cancer cells (FaDu, SAS). We showed that GEM
prevented the growth recovery of both cell lines after reintroduction from arginine-depleted into
the complete medium.

We also demonstrated the additive effects of ADT and 3-BrPyr on cell proliferation and
the significant changes in cell signaling cascades, particularly the FAK-PI3K-Akt pathway.
Observed effects also included aberrant expression of cell adhesion molecules and impaired cell
migration as compared to respective controls.

Thus, both GEM and 3-BrPyr showed promising results in combination with ADT. These
preliminary results underscore the potential of modifying and enhancing ADT to increase its
antitumor activity and reduce unwanted side effects. Our further research will focus on a deeper
understanding of the cellular mechanisms involved in the mentioned processes and on finding
optimal combinations of agents.
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Calreticulin (CALR) frameshift mutations represent the second cause of myeloproliferative
neoplasms and have been identified as a main disease driver, suggesting that the development of
drugs targeting mutant CALR is of great significance. Previously, it was hypothesized that a small
molecule targeting the N-glycan binding domain of CALR might inhibit the oncogenicity of the
mutant CALR, and Hematoxylin was identified as a candidate binder [1]. In our present work we
studied the selective growth inhibitory effect of 75 compounds, thiazole/thiazolidinone
derivatives, with similar structural components as in Hematoxylin on the BaF3 wt cell line and
model cells of myeloproliferative neoplasms with mutations in the CALR gene (CALR del52 and
CARL ins5). The selection of compounds was made on the basis of structural 3D-similarity to
Hematoxylin from our in-home library of various synthesized heterocyclic compounds that have
experimentally established antitumor activity. BaF3 is a murine interleukin-3 dependent pro-B cell
line, a popular system for exploring protein function and their inhibitors because some proteins
can render BaF3 cells to be independent of IL-3 (like mutated CALR del52 and ins5), while their
inhibitors antagonize this effect. Six of the 75 compounds (Gor-20102, Gor-20103, Les-6650, Les-
6557, Les-5463, and Les-5421) exerted the growth-inhibitory effect in both mutated cell lines
(CALR del52 and CALR ins5) with 1C, values ranging from 2.68 uM to 38.91. Three compounds
(Gor-20097, Les-6638, and Les-5580) had an inhibitory effect only on CALR del52 cells (ICs
values from 7.93 to 10.55 uM), while seven compounds (Les-557, Les-5418, Les-6134, Les-5581,
Les-5577, Les-4353, Les-4339, and Les-1495) had an inhibitory effect only on CALR ins5 cells
(1Cs values from 9.27 to 37.82 uM). It is important to note that these compounds did not have a
significant effect on the viability of other cancer and pseudonormal cell lines (IC. > 50 uM),
including MDA-MB-231, HT-29, HCT-116, Balb-3T3, HEK-293, and others.

The identified compounds might serve as a basis for further optimizing and developing
effective drugs targeting mutant CALR. In addition, validating the anticancer activity and
mechanisms of their action is necessary.

Acknowledgement: The authors are sincerely grateful to Prof. Robert Kralovics for cell lines provided for
research. This research was supported by the National Research Foundation of Ukraine (project No. 2023.03/0104).
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Chronic lymphocytic leukemia (CLL) is widely heterogeneous in terms of progression and
therapeutic efficiency. The isolated CLL cells are more pertinent to the clinical setting and serve
as a valuable model for drug development research.

Here we evaluated the toxicity of Les-6287 compound (1-(4-hydroxyphenyl)-3-[5-[2-
chloro-3-(4-nitrophenyl)prop-2-enylidene]-4-oxo-2-thioxothiazolidine-3-yl]pyrrolidine-2,5-
dione) towards isolated peripheral blood cells of patients with CLL and healthy human donors.
The lymphocytes were isolated in a density gradient of Gradisol-G from the blood of patients with
CLL before chemotherapy. They were found to be sensitive to the Les-6287 treatment with the
ICs0 07 9.35 £ 0.45 uM. The Les-6287 generated mitochondria-dependent apoptosis, DNA damage
via single-strand breaks and fragmentation, and inhibition of PARP1 reparation enzyme in
lymphocytes of CLL patients. The lymphocytes isolated from the blood of healthy donors were
much more resistant (ICso >96.87 + 1.23 uM) toward the toxic action of the Les-6287 compound.
The effect of Les-6287 on the phagocytic activity of normal polymorphonuclear (PMN) cells was
investigated. Yeast cells of Debaryomyces hansenii strain (VKM Y-102) were used as an object
of phagocytosis [1]. We did not find changes in the phagocytic activity of the PMN of healthy
donors under Les-6287 treatment at 10 uM (54.65+5.92) and 100 uM (54.15+5.32) doses
compared to the untreated cells (53.04+6.10). However, other ways of targeting the immune
functions by the Les-6287 compound in CLL patients cannot be excluded.

Thus, compound Les-6287 possessed pronounced toxicity for isolated cells from patients
with chronic lymphocytic leukemia via mitochondria-dependent apoptosis.

Acknowledgment:
The research was partly funded by grants from the National Academy of Sciences of Ukraine (project
0120U103077) and the National Research Foundation of Ukraine (project No. 2023.03/0104).
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Colorectal cancer (CRC) is the third most common cancer globally and the second leading
cause of cancer-related deaths, following lung cancer [1]. High mortality rates are largely
attributed to the limited treatment options for patients with advanced CRC [2]. Developing more
effective and tolerable therapies remains a critical goal in modern medicine. Considering the
successful use of thiazole-containing drugs in CRC treatment, new thiopyrano[2,3-d]thiazoles
show potential as promising candidates for further therapeutic development.

The aim of the study was to evaluate the cytotoxic and proapoptotic activity of new
thiopyrano[2,3-d]thiazole-based derivatives (Les-6547, Les-6557) against HT-29 and DLD-1
colorectal adenocarcinoma cells.

The 1C50 value of Les-6547 was 4-7 uM for HT-29 and DLD-1 colorectal cancer cells,
compared to 32-90 uM for pseudo-normal human Kkeratinocytes and mouse fibroblasts,
respectively. IC50 of Les-6557 was 5-10 uM for cancer cell lines (HT-29, DLD-1) versus 40-68
UM for pseudo-normal cell lines (Balb/c 3T3, HaCat). Thus, human colorectal adenocarcinoma
cells are more sensitive to the action of Les-6547 and Les-6557 compared to pseudo-normal cells,
indicating the selectivity of their action. Les-6547 and Les-6557, at a 1 uM dose, completely inhibit
the ability of single colorectal HT-29 cancer cells to form colonies, similar to doxorubicin.
Apoptotic cell numbers increased approximately ~6-fold and cells with reduced mitochondrial
membrane potential increased ~5-fold after 24 hours of exposure with compared to control cells
(P <0.001). The percentage of cells with active caspase-8, -9, and -3/7 increased by more than 10-
fold in HT-29 cells treated with Les-6547 and Les-6557 versus control cells (P <0.001).

Les-6547 and Les-6557 exhibited pronounced cytotoxic and pro-apoptotic effects against
colorectal adenocarcinoma HT-29 cells. The studied compounds induced apoptosis through both
intrinsic and extrinsic pathways.
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The investigation of the mechanisms of cytosolic protein degradation is of great
fundamental and applied importance. The B-galactosidase is most probably inactivated due to
degradation occurring in vacuoles by autophagy mechanism. In our previously study, a developed
system for the selection of recombinant strains of Komagatella phaffii with impaired autophagic
degradation of the heterologous model cytosolic protein (yeast B-galactosidase) was constructed.
Based on this system, the [3-galactosidase of methanol-grown K. phaffii transformants can be
assayed directly on plates using X-Gal staining which opens opportunity to isolate the mutants
defective in degradative inactivation of cytosolic proteins in K. phaffii.

In this study, the N-methyl-N'-nitro-N-nitrosoguanidine was used for mutagenesis in order
to obtain autophagy defective mutants. After several rounds of mutagenesis and using YPD with
X-Gal as the selective medium, the mutant strains which showing blue color in plate were obtained.
After shift from methanol to glucose medium, the B-galactosidase activity of the mutant colonies
was higher than that of the original strain. It was also observed under fluorescence microscope that
mutant colonies, after shift from methanol to glucose, showed stronger fluorescence as compared
to the parental strain. The common phenotypes of the mutants defective in general non-selective
autophagy is the loss of viability that occurs during incubation in starvation medium. Therefore,
the viability assay in nitrogen starvation medium become evident to monitor autophagy-deficient
mutants. The results indicate that the analyzed mutant strain have growth defects under starvation
conditions as compared to the original strain. The presented results suggest that the obtained
mutant has defects in autophagy. In the future studies, the relative enzymes, such as alcohol
oxidase, will be measured after mutant cells shift from methanol to glucose medium.

Despite a large array of information on the mechanisms of degradation of proteins and
cellular organelles, the mechanisms of selective degradation of cytosolic proteins remain unclear.
Therefore, the analysis of the mechanisms of degradation of cytosolic proteins in methylotrophic
yeast, the selection of mutants with damage to the relevant mechanisms has significant scientific
interest and application.
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Development and application of effective biocompatible nanoplatforms for drug delivery
is a crucial task in modern pharmacology and medicine. They enhance the antitumor drug action,
decrease their toxicity, as well as overcome an acquired resistance of tumors to chemotherapy, and
reduce adverse side effects towards normal cells of the body. Here, we discussed the results of
comparative study of branched polymeric carriers: 1) poly(VEP-co-GMA)-graft-mPEG; 2)
poly(VEP-co-GMA)-graft-pOX; 3) poly(PEGMA-co-DMM) containing units of poly(ethylene
glycol)-methyl ether-methacrylate (PEGMA) and dimethyl maleate (DMM) synthesized via
polymer analogous transformation and copolymerization of the macromer PEGMA. Different
compositions and approaches of synthesis provide control of structural and molecular weight
characteristics of new branched copolymers, their micellization ability and colloidal-chemical
properties that affect the biocompatibility.

Their biocompatibility in C57/BL6 female mice was evaluated taking into account
hematological and biochemical profiles of blood in treated animals. There was no mortality or
significant changes in the body weight detected in mice that received the nanomaterials under
study. The total dose of 664 mg/kg of those materials (quantity of polymer carrying 20 mg/kg dose
of immobilized drug) was not lethal to studied animals. However, when mice received a sublethal
dose (20 mg/kg) of doxorubicin (Dx), a decrease in body weight was observed compared to the
healthy animals, and 60% of the treated mice died during the experiment. There were also changes
in blood formula of mice detected under their treatment with a sub-lethal dose of Dx (20 mg/kg).
That led to a decrease in the white blood cell count, neutrophilia and lymphocytopenia, with a
simultaneous increase in the level of monocytes. In addition, a decrease in hemoglobin and red
blood cell (RBC) levels was recorded in animal group treated with Dx. In contrast to Dx’s action,
the polymeric nanocarriers did not affect the hematopoietic system of treated mice. A decrease in
the activity of liver function tests was observed in mice treated with the PC pEtOx on day 70,
compared to day 30. In the group injected with PEG, an increase in ALT activity by 4.14 times
was detected on day 30 of the experiment and by 2.96 times on day 70. The activity of alkaline
phosphatase was found to be elevated in between the 30th and 70th day. Urea content showed
similar dynamics of changes (decrease) in between the 30th and 70th day. Creatinine level was
decreased by 23.5% on the 70th day compared to the initial day of blood sampling.

Summarizing, the highest biosafety potential was demonstrated by the polymeric
nanocarrier poly(VEP-co-GMA)-graft-pOX for its use as a platform for drug delivery.

The in vivo studies were conducted under the approval of the BioEthics Committee of the
Institute of Cell Biology, NAS of Ukraine (protocol N2/2024 dated by 19.03.2024).
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Purpose. Hypoxia is known as a factor affecting life expectancy, and stimulating cellular
growth and proliferation, in particular, through the induction of growth factors. However, the
question of how hypoxic induction of genes influences cellular senescence is not fully elucidated.
The aim of the work was to establish the features of insulin-like growth factor IGF-1 expression
in response to different modes of hypoxia and the effects of this factor on cells with low
proliferative activity.

Methods. The influence of various modes of moderate hypoxia (chronic, periodic, acute)
on Wistar rats or FVB mice was carried out by keeping on the middle altitude or by "lifting” in
barochamber. Expression of IGF-1 protein and activation of proliferative proteins in tissues was
assayed by immunoblotting. The cells of retina pigment epithelium RPE were cultivated in the
presence of different concentrations of IGF-1 within 24-72 h. The proliferative response was
evaluated by determining the expression and phosphorylation of the ATR/CHK pathway kinases
and detection of EdU accumulation by fluorescence-activated cell sorting.

Results. The acute hypoxia is found to cause transient induction of IGF-1 protein within
24-72 h after exposure, which does not lead to proliferative response in postmitotic cells
(cardiomyocytes). During periodic hypoxia sessions, the response of IGF-1 expression to each
hypoxia séance was gradually decreased, and in chronic hypoxia the protein expression is
markedly reduced compared to control. In the last cases, hypertrophic changes in myocardial cells
were observed, which could be reversed after stopping the short-term hypoxia seances, but had
become stable with prolonged (chronic) hypoxia action. In RPE cells, an increase in proliferative
response was found when exposed to IGF-1 within 24-48 h, but with a longer exposure or
increasing IGF-1 concentration, this response has inhibited.

Conclusion. Thus, the stimulatory effects of hypoxia on cellular growth/proliferation are
short-term and reduced with prolonged hypoxia, in particular, due to the inhibition of expression
of growth factors; as well as the effect of these factors on the cell can inhibit as their concentration
increases. In turn, IGF-1 is able to cause proliferative response and counteract cellular senescence
in cells with low proliferative activity, which can be important for the restoration, in particular, the
retina pigment epithelium in its age degeneration. Therefore, the hypoxia and IGF-1 demonstrate
counteraction of cellular senescence in the short-term period and limitation of cellular
growth/proliferation — in prolonged.
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Introduction. The use of new sources of ionizing radiation in oncological practice makes
it possible to implement a conformal strategy of radiation therapy (RT) of a tumor and thus reduce
the radiation load on healthy cells from its surroundings. However, even under these conditions of
RT, it is hard to avoid damage of healthy tissue. Therefore, improvement of RT efficiency should
take into account the ability to predict development of radiation complications, that worsen the life
quality of cancer patients.

Goal of the work. To develop an adequate scheme for radiobiological support of radiation
therapy of cervical cancer (CC) patients to predict radiation complications with use of highly
radiosensitive cells that pass-through radiation zone. It is important for CC patients with locally
advanced forms, who are treated according to the program of radical chemo-radiotherapy.

Materials and methods. The object of study is peripheral blood, as an integral indicator
of homeostasis, and T-lymphocytes as the most radiosensitive cells of the human body. A panel of
molecular, biochemical and cytological methods was used before and after radical chemo-
radiotherapy program for 41 patients with locally advanced CC.

Results. Examination of CC patients before the RT was compared with healthy controls,
and showed moderately increased (1.36 times) the pro-antioxidant ratio (PAR) in the blood
hemolysate, an increased content of malondialdehyde (MDA, 3.08 times) and decreased of SH-
groups concentration (1.31 times) in the blood plasma. The transmembrane potential (TMP) in
mitochondria’s as well as formation of reactive oxygen species in peripheral blood lymphocytes
was decreased (1.46 and 3.36 times, respectively) but generation of superoxide anion radical (O:)
was increased (1.7 times) along with an increased amount of DNA double-strand breaks (2.33
times) and level of spontaneous apoptosis (2.84 times). The severity of redox balance disturbances
in blood of CC patients were dependent on the extent of tumor process. Thus, an increase in tumor
size and metastases to regional lymph nodes correlated with a higher level of TMP, (1.25 and 1.41
times, respectively), and with slight increase of O: generation in lymphocytes. Complex treatment
with radiation and chemotherapy significantly affect the studied radiobiological parameters of CC
patients. In the blood plasma we observed a further increase in the MDA content (1.42 times) and
a comparable decrease in the concentration of SH-groups. Also we registered increase of the PAR
in the blood hemolysate (1.28 times), intensification of O. generation and TMP in lymphocytes
(1.41 and 1.26 times, respectively).

Conclusions. Analysis of preliminary results justifies the need to continue research in order to
improve radiobiological support of RT for gynecological cancer patients. This will help to
increase the effectiveness of RT, reduce radiation complications, and improve the quality of life
of CC patients.
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A little more than 125 years ago (1898), Kyiv University professor Sergei Navashin (1857-
1930) discovered double fertilization in plants. Against the background of this discovery, the fact
remained in the shadows that, while describing double fertilization, S. Navashin made significant
efforts to study mitotic division in the generative cells of the pollen tube of the lily (Lilium
martagon L.). These studies coincided in time with the works of the Polish-German scientist
Eduard Strassburger (1844-1912), who introduced the terms “prophase”, “metaphase”, “anaphase”
and “meiosis” into scientific circulation (1884). In particular, he, like a number of other
researchers, demonstrated the same role of mitosis in the division of the generative nucleus as in
the division of meristematic cells. However, for a long time, researchers could not visualize and
identify microtubules, the main structural element of the mitotic spindle.

Only later, already in the second half of the 20th century, in the wake of the formation of a
new biological discipline called “cell biology,” it became clear that microtubules are an essential
component of the cytoskeleton of any eukaryotic cell, in which they form not only the mitotic
spindle, but also the interphase microtubular networks. Due to basic structural conservation (the
formation of polymer filaments of the heterodimeric protein tubulin) along with a high level of
dynamic plasticity (thanks to associated proteins), microtubules not only ensure mitotic division,
but also maintain cell shape, intracellular transport and motility of flagella and cilia, and participate
in the positioning of organelles and provide fine regulation these processes via signal transduction.
The basic structure of any microtubule consists of 13 protofilaments, each of which is formed from
tubulin heterodimers. There are also deviations from this magic number (and exceptions such as
microtubular doublets in flagella and cilia), but the rule of the “lucky” number 13 is observed quite
strictly, especially in plant cells.

A high level of structural and functional plasticity of microtubules is ensured by: peculiarities
of the expression of different tubulin genes at different stages of ontogenesis and in different cell
types; post-translational modifications of tubulin; the presence of structural and motor proteins
associated with microtubules. The now established combination of modern research methods
underlying potential of cell biology, genomics, bioinformatics and structural biology has made it
possible to take a step forward in understanding the fine details of the mechanisms of microtubule
functioning. Therefore, our presentation will review the main milestones of our own research from
the production of mutant plants with altered tubulin and their somatic hybrids to the production of
transgenic plant lines with mutant tubulin and the use of mutant tubulin genes as selective marker
genes in biotechnology.

Separately, we will cover the issues of our discovery of such post-translational modifications
of plant tubulin as phosphorylation at tyrosine residues and nitrotyrosylation, as well as the study
of their functional significance. The possibilities of using big data analysis for structural biological
analysis of the molecular structure of plant tubulin in comparison with tubulins of other origin and
their functional significance will be analyzed. The possibilities of modeling the structure of intact
microtubules will also be considered to elucidate their dynamic properties and the specifics of
interaction with antimicrotubule drugs and the relationship with cellular components, in particular,

those involved in the development of autophagy.
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The redox state and metal chelator ability make low-molecular-weight (LMW) thiols the
mayjor cellular redox buffers and central link in the distribution of the essential metal zinc (Zn) [1].
Particularly, glutathione (GSH) is the major thiol-disulphide redox buffer of the cell among the
eukaryotes. Another ubiquitous cytosolic LMW thiol, metallothionein (MT), is scarcely discussed
as a thiol-disulfide buffer [1], despite its thiols comprise ~ tenth part of GSH level [2].

The goal of our research was to elucidate the relations between the responses of MT on the
one hand, and oxidative stress, redox balance, metal (Zn,Cu) accumulation, and cytotoxicity
manifestations on the other hand, in the facultative anaerobe under the environmentally relevant
combine effects of micropollutants. Two experimental sets were accomplished utilizing the
swollen river mussel (Unio tumidus) as the model organism in the exposures for 14 days. The
groups were: |. microplastics (MP, 1 mg L?, size 35-50 um), psychoactive substances caffeine
(Caff, 20 pg L) and chlorpromazine (Cpz, 12 ng L™?) or their mixture (MixI); Il. MP (1 mg L™},
size 0.1-0.5 mm), nonsteroidal anti-inflammatory drug ibuprofen (IBU, 0.8 pg L), or their
combination (MixIl). The digestive gland tissues were analyzed. The results have shown an almost
unified response of MT and GSH: the increase of MT and its apo-form and GSH concentrations.
The NADH/NAD™ balance increased simultaneously, indicating the metabolic shift favorable for
the redox state of thiols. The GTPase activation and decrease of the Zn/Cu ratio in the tissues were
also common responses. The lipid peroxidation and caspase-3 activity were more dependent on
the LMW thiols state than on the activities of antioxidative enzymes. Some specific manifestations
for each exposure were abolished under the multi-stress effect. Generally, the molluscs
demonstrated sensitive and unified redox-dependent responses of LMW thiols that can be the
decisive adaptations of the facultative anaerobes under the influence of micropollutants.
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Ophiostoma species include causal agents of blue-stain in timber as well as some important
tree pathogens [1]. The spores of these fungi are carried by bark beetles and mites. In recent
years, outbreaks of the bark beetle Ips acuminatus (Gyll.) have been observed in the pine forests
of Ukraine, which have been accompanied by massive tree deaths [2]. More than 130 species are
currently recognized in the genus Ophiostoma, but despite the richness of species, only several
species associated with I. acuminatus have been identified in Ukraine among them O. ips, O. cf.
rectangulosporium, O. minus, O. pallidulum, O. piceae and O. olivacea [3]. These fungal species
were found in pine stands in Eastern Ukraine; however, ophiostomatoid fungi associated with
bark beetles and colonizing pine in the forests of Western Ukraine have not been described.

The aim of the current research is to identify the species of ophiostomatiod fungi vectored
by I. acuminatus infesting Scots pine stands in Lviv region. I. acuminatus imagoes were collected
from under the bark of the colonized pine tree. After sterilization of the insects' surface, the
digestive tract was removed and homogenized. The resulting homogenate was used to isolate the
fungi. Two isolates morphologically similar to ophiostomatoid fungi were obtained in pure
culture. Fungi were identified by sequencing amplicons of ITS regions and the beta-tubulin gene.
BLASTN search and phylogenetic analysis showed that both isolates belong to O. clavatum
complex fungi [4]. The isolate named Ophiostoma sp. B-0922 showed 99,67 % ITS sequence
and 100% beta-tubulin gene sequence similarity to Ophiostoma clavatum. The species identity
of the other strain named Ophiostoma sp. C-1022 is being clarified. ITS sequences of the isolates
Ophiostoma sp. B-0922 and Ophiostoma sp. C-1022 were placed in the Genbank under accession
numbers QR799511.1 Ta QR799512.1, respectively

Thus, for the first time, we isolated ophiostomatoid fungi of the O. clavatum complex
associated with 1. acuminatus, which caused blue-stain disease in Scots pine trees growing on the
western of Ukraine. A more detailed genetic analysis will be conducted to further clarify their
taxonomic position.
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Endophytic bacteria inhabiting plant organisms play a decisive role in helping their hosts
adapt to biotic stresses and unfavorable environmental conditions [1]. These bacteria interact with
their host plants, eliciting positive responses such as promoting plant growth, enhancing plant
resistance to stress, and boosting plant immunity [2]

Most of our knowledge about bacterial endophytic microbiomes and their role in plant
physiology comes from studies on crop plants and the model species Arabidopsis thaliana. In
contrast, much less is known about endophytic bacteria associated with long-lived forest plants,
particularly conifers. Scots pine is a long-lived plant (averaging 200 years) that experiences
significant fluctuations in climatic conditions throughout its ontogeny and inhabits areas with poor
soils. Therefore, the search for strains of endophytic bacteria from Scots pine with growth-
promoting abilities is promising for sustaining the growth of pine trees under nutrient-poor edaphic
conditions in the context of global climate change [3].

The aim of the current research is to isolate, identify, and characterize the plant growth-
promoting (PGP) properties of endophytic bacteria of the genus Pseudomonas from Scots pine
sapwood. Of more than sixty isolates, only four exhibited morphological and physiological
characteristics typical of bacteria from the genus Pseudomonas. Through 16S rRNA gene
sequencing, the bacterial isolates were identified as P. putida, P. lurida, and Stenotrophomonas
maltophilia. All isolates demonstrated PGP activities, including the production of indole-3-acetic
acid (IAA), ammonia, and siderophores. Additionally, two bacterial isolates of P. lurida showed
nitrogen-fixating and phosphorus-solubilizing properties.

Bioinoculation of pine seeds with Pseudomonas strains increased seed germination by 35-
45% (depending on the strain) under field conditions. It also altered the morphology of seedling
root systems, leading to increased branching, enhanced lateral root formation, and greater root hair
production. Furthermore, the dry biomass of inoculated seedlings increased by 80%. These results
indicate the potential of using the strains characterized in this study for cultivating Scots pine

planting material.
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Cporoasi BiZIOMO, 110 PEICTABHUKUA MIKPOOIOTH JIOJUHU, IO SBJISIOTHCS KOMIIOHEHTOM
MyXJIMHHOTO MIKPOOTOYEHHSI, 3HaXOIAThCS Y TICHIN B3a€EMO/IIi 3 TporiecaMu OOMIHY OpTaHi3My Ta
HIIIIOIOTh MeTa0O0IuH1 3MIHI B MyXJIMHHUX KIIITHHAX [1].

Mertoro pobotu Oysa ominka BrutuBy skuBux Bifidobacterium animalis wa mormuHanus
TJTFOKO3H, TIPOYKITIIO JAKTaTy Ta €KCIPECiio OUIKIB, acOI[IHOBAHUX 3 PETYIAIIE€I0 METaboII3My
rmoko3n (GLUT-1 ta STAT-6, PI) B xiitunax PM3 moguam in Vitro. O0'eKTH TOCITIIKCHHS:
KIIITHHHI paKy MOJIOYHOI 3a103u jroauau JiHid T47D, MCF-7 i MDA-MB-231 ta miodinizoBani
Bifidobacterium animalis subsp. lactis BB-12. Metoau: kyabTypa KJIiTHH, OiOXIMIY4HI METOIH,
MPOTOYHA ITUTOMETPISA, IMYHOITUTOXIMIYHUN Ta CTATUCTHYHUMA aHAII3.

Byno BusiBIEHO MOCHIICHHS MOTJIMHAHHS TIIFOKO3H 1 IPOYKITIl JIAKTaTy KIITUHAMH JIHINA
T47D ta MCF-7 (nromiHaapHHI MITHII) 3a YMOBH IX CIIBKYJIbTHBYBaHHsA 3 B. animalis. B
kimitnaax MDA-MB-231 (6a3anpHUI MATHIT) 32 TaKWX K€ YMOB CIOCTEpIralH ITiIBUIICHHS
MOTJIMHAHHS TJIIOKO3W Ha ()OH1 3MEHIIIEHHS MPOYKIIii JaKTaTy.

CniskynstuByBants 147D 3 B. animalis cympoBomkyBazachk CTATHCTUYHO JTOCTOBIPHHM
3HWKEHHAM eKkcrpecii perientopa iHcyniny (PI), B mopiBHsHHI 3 KoHTpoJsieM, Ha 30%. Pazom 3 TuM,
B kimituHax MCF-7 ta MDA-MB-231 cnocrepiranmu niaBuiieHHst excapecii PI na 15-20%
BIIHOCHO KOHTpOJIO KIITHH. Takoxk Oyno moka3zaHo, mo Oidimobakrepii CHOpUYUHSIOTH
MiIBUIIEHHS eKkcrpecii Tpancnoprepa riaoko3u GLUT-1 B kinitnnax T47D, MCF-7 ta MDA-MB-
231 na 55%, 90% i 70%, BinmoBimHo. Ciix BiIMITUTH, 1110 0a3anbHUi piBeHb excrpecii GLUT-1
B JOCIHIDKCHUX KJIITHHAX CYTT€BO Bimpi3HsaBcs: kimitmHU [47D-133,3+£15,3 G6amu, MCF-7 -
99,7+1,5 Gamu, y nopiBasuaHi 3 MDA-MB-231 - 26,3+7,5 6anie. Okpim Toro, B. animalis
MPU3BOIMIIN JIO CYTTEBOTO IIIBUIICHHS EKCIPECii aKkTHBATOPA TPAHCKPHIIILIIi TeHIB, 110 KOAYIOTh
riikonituyHi pepmentu, STAT-6 y BCixX TOCHIKEHUX KITITHHAX.

Bucnosku: CriBkynbruByBants kiitua PM3 3 Bifidobacterium animalis mpu3BoauTsb 10
3MiH MeTa00JIIYHOTO TIPODLIIO 3T0SIKICHO TpaHC(HOPMOBAHUX KITITHH, SIKI CB1TYATh MPO IMOCUICHHS
riikosizy. [lani 3MiHu OUIbII BUpaXkeHi B KiiTHHAaX PM3 iroMiHanbHOTO MiATHILY.

IHocunansst:
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Binomo, mo ymoOBHO-maToreHH1 mnpeacTaBHUKU MikpoOiotu moauHu (YIIB) moxyTts
CIPUYMHSTH 3HAYHUN BIUIMB HA OKWCHO-BITHOBHUM MOTEHIIIAN 37OSKICHUX KIiTHH [1]. OqHuM 13
MEXaHI3MIB, K1 BUKOPUCTOBYIOTh 3JIOSKICHI KIIITUHH JJIs1 TIOJO0JAHHS OKCUJIATUBHOTO CTPECy —
MTOCHJICHHS TJIKOMI3Y [2].

Jlig Oinb1 TIMOOKOro po3yMiHHA MeXaHI3MIB B3aeMOBIUTUBY YIIb Ta myXiIMHHMX KIITUH
OyJ0 TOCTIHKEHO BILUTMB IHAKTUBOBAHUX TEeIIoM Oaktepii BuaiB Staphylococcus aureus B-918,
Staphylococcus saprophyticus, i Pseudomonas syringae wa mpoaykmito A®K, makrary Ta
CIOXXMBAHHS TTI0K03HU KiituHamMu PM3 mrogunu (T47D ta MCF-7) in vitro.

byno moxkasano, mo ekcno3uilis kirituH PM3 3 YMB mnpusBoauth 10 CTaTHCTHYHO
noctoBipHoro 30utbmeHHs npoaykiii ADK y Bcix gocmimkenux kiitnHax. Tak, B kinitnHax 147D
HaiouTbmi 3MiHn piBHs ADK BusBasuM micns 1X KynbTuByBaHHs 3 Staphylococcus aureus — Ha
25% Ounbiie HiX B KoHTpoJi. HaitOunpmy kinbkicTe ADOK B kinitunax MCF-7 BusiBisiiM micis ix
ekcro3uiiii 3 Pseudomonas syringae — va 61% Oiibliie HDK B IHTAKTHUX KJIITHHAX.

OCHOBHMM TPOJIYKTOM TJIKOJITHYHOTO IUIAXY META00Ji3My TJIIOKO3U KIITHHAMH €
nakrat. B xinituHax T47D cnocTtepirany nmocuiIeHHs mpoayKiii taktaTy Ha 50-70%, a HaBUIIMIA
came B IIiil Tpymi KJIiTuH 3MiHa npoaykiii ADK, mopiBHSHO 3 KOHTposieM, Oylia HaiMeHIIo (Ha
11%). Ilonibny 3akoHOMipHicTh criocTepiranu 1 B kiaituHax MCF-7 micas iX KyJbTUBYBaHHS 3
VIIB: ekcmosuiis kimituH 3 Oaktepismu BuaiB  Staphylococcus aureus Ta Staphylococcus
saprophyticus mpu3BoaWiIa [0 3HAYHOTO MiABHINEHHS Mpoaykilii ysaktary (Ha 95- 115%), mro
CYIPOBOJIKYBajoch 30uibIeHHsM npoaykiii ADOK nume na 20-35%. Toxi sk 0OpoOka KIiTHH
MCF-7 Pseudomonas syringae copuydHsUIa MiJABUINEHHS MOpPOIYKIlii jakraty Ha 44%, a
30upmenHs ADPK Ha 61%.

BucnoBku: OTpuMaHi pe3ylibTaTy 103BOJSIIOTh IPUITYCTUTH, 110 AOCTIKEeH1 OaKTepianbHi
KIITUHY 1HIYKYIOTh B KJIiTHHaX PM3 J0auHM JIOMIHAJIBHOTO MiATUIY OKCHUIATUBHHM CTpec,
olHaK KiituHM PM3 BHKOpHCTOBYIOTH ITikodi3 1 edexkr BapOypra ans HeWTpamizarii Takoro
BILJIMBY MIKpPOOPraHi3MiB.
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The search for and application of strains of plant growth-promoting bacteria is relevant
because of the current challenges. It is also important for these organisms to resist environmental
conditions, as this will ensure their long-term survival under stressful conditions and better
efficiency of preparation use [1]. The most common environmental pollutants are heavy metal
compounds. The positive effect on plants is provided not only by improving morphometric
parameters, and increasing yields, but also by preventing the penetration and accumulation of
metal compounds in plant tissues [2].

The study of changes occurring in the bacteria Rhodopseudomonas yavorovii IMV B-7620,
isolated from Yavorivske Lake (Lviv region, Ukraine); Ochrobactrum rhizosphaerae IMV B-
7956, isolated from the filtrates of the Lviv solid waste landfill; Paenibacillus tundrae IMV B-
7915, isolated from a sample containing soil, moss, Deschampsia antarctica (Barcelot Island,
Maritime Antarctica), under the influence of potassium bichromate. It was found that these bacteria
have plant growth-promoting properties on wheat cultivar Tybalt (improve seed germination,
increase root and shoot length, and chlorophyll content).

Potassium dichromate affected bacterial growth (biomass accumulation, duration of lag
phase and specific growth rate in the exponential phase of batch culture changed) and caused free
radical damage in R. yavorovii IMV B-7620, P. tundrae IMV B-7915 and O. rhizosphaerae IMV
B-7956 cells, that was detected by the increase in the content of lipid peroxidation (LPO) products
and carbonyl groups in proteins. The severity of damage is strain-specific. The enzymes of the
antioxidant defense system are involved in protecting the studied bacteria (catalase, superoxide
dismutase, glutathione peroxidase, glutathione S-transferase and glutathione reductase activities
changed). Under the influence of K.Cr.O,, the qualitative and quantitative composition of pigments
in R. yavorovii IMV B-7620 changed. The content of exopolysaccharides in R. yavorovii IMV B-
7620 increased under the influence of K.Cr.O.. In P. tundrae IMV B-7915 extracellular polymers
are important for protection against K.Cr.O.. The bacteria O. rhizosphaerae IMV B-7956 produce
exopolysaccharides under the influence of K.Cr.O., while the content of extracellular proteins is
slightly different from the control.

Based on the results of factor analysis and considering the deviations from the control of
antioxidant-prooxidant balance, it was found that superoxide dismutase, catalase activity, thiols,
and extracellular polymeric substances were important in neutralizing LPO products formed under
the influence of K.Cr.O; in R. yavorovii IMV B-7620 cells. Exopolysaccharides and enzymes of
the glutathione system are important for the survival of P. tundrae IMV B-7915 under the influence
of K.Cr.O.. Catalase and superoxide dismutase activities contributed to the protection of
O. rhizosphaerae IMV B-7956 cells from direct or indirect effects of LPO products under the

influence of K.Cr.O..
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Parkinson's disease (PD) is a progressive neurodegenerative disorder associated with
abnormal aggregation of alpha-synuclein protein with the formation of insoluble amyloid fibrils.
The tendency of alpha-synuclein to aggregate depends on the specific conditions of the cellular
microenvironment (pH level, temperature, ionic strength), macromolecular environment, and the
presence of other ligands/partners (amyloidogenic proteins, metal ions, intermediate toxic
compounds, specific lipid molecules). Numerous epidemiological studies have demonstrated the
relationship between PD and individual or combined exposure to such heavy metals as iron,
mercury, manganese, copper and lead. Despite significant progress achieved through numerous
studies, the molecular mechanisms of metal-induced abnormal properties of alpha-synuclein
remain incompletely elucidated. Studying the mechanisms of alpha-synuclein cytotoxicity using
different model organisms, such as the yeast Ogataea polymorpha, can significantly expand
understanding of pathogenesis and the influence of various exogenous and endogenous factors on
disease progression, as well as expand the possibilities for finding potential approaches to the
therapy of neurodegenerative diseases.

The aim of the research was to study the effect of Manganese ions on the physiological
properties of the recombinant yeast strain O. polymorpha with constitutive expression of human
alpha-synuclein. In particular, it was established that with an increase in the concentration of Mn?*
in the culture medium, the growth rate of the wild-type strain noticeably decreased, while the toxic
effect of Mn?* ions was less pronounced for the recombinant cells. The percentage of dead cells in
the alpha-synuclein producing strain cultured on the medium with 40 mM Mn?* was the lowest
compared to other culture conditions and compared to the wild-type strain. An excess of Mn?
contributed to an increase in the number of reactive oxygen species (ROS)-positive cells in the
both studied yeast strains. However, the proportion of ROS-positive cells in the model strain was
lower even when grown with high concentrations of Mn?*. Also an extra of Mn?* ions led to a
more pronounced increase in the activity of antioxidant enzyme catalase in the both strain, while
the presence of the recombinant protein did not affect the activity of this enzyme. The content of
secondary products of lipid peroxidation in the cells of the yeast model strain was lower at
cultivation on the medium without and with an excess of ions of this metal. Therefore, we showed
for the first time that recombinant human alpha-synuclein contributes to reducing the negative

effect of manganese ions on cells of a model yeast strain.
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Among the approximately 600 species of yeast known today, only about 50 species are
capable of assimilating methanol. All methylotrophic yeasts are facultative methylotrophs, as their
growth can be supported by other compounds. About half of them have strains that are able to use
citrate as a source of carbon and energy.

The aim of the research was to study the ability of strains of the methylotrophic yeast
Ogataea polymorpha, defective in glucose repression and peroxisome biogenesis, for the
utilization of citric acid as the only source of Carbon, and in a mixture with other sources of
Carbon. In particular, it was established that the ability to utilize citrate is inherent only to cells of
the methylotrophic yeast O. polymorpha, in which the processes of glucose catabolite repression
are damaged, while the wild-type strain is unable to use citric acid as a growth substrate. However,
impairment of peroxisome biogenesis impairs the utilization of citrate as a carbon substrate by
AgerlApex3 cells during the first 18 h of cultivation, but has practically no effect on the growth of
this strain as a whole. When the O. polymorpha Agcrl strain was grown on a medium with a
mixture of citrate and glucose, diauxic growth was observed, while the Agcridpex3 mutant was
characterized by both ways of utilization of the substrate mixture: diauxia before 18 hours of
cultivation, and mixotrophy after 18 hours. However, mixotrophy was observed when the
O. polymorpha strain defective in glucose repression was grown on a medium with a mixture of
methanol and citrate. In addition, the phenomenon of ethanol repression of genes encoding
exogenous citrate metabolism enzymes in the Agcr1 strain and the ability of the wild type to utilize
citrate only under conditions of growth in a medium containing ethanol, but not glucose, were
discovered for the first time.

Thus, it was established that the deletion of the Agcrl gene leads to damage of glucose
repression of genes encoding citrate metabolism enzymes, and ethanol in strains defective for
glucose repression causes inhibition of the expression of citric acid metabolism genes. In addition,
the absence of peroxisomes in cells of the Agcridpex3 strain did not significantly affect the
efficiency of citrate utilization as the only Carbon source.
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Today, nanomedicine is undergoing rapid development, which requires the creation of
biologically relevant nanostructures, including semiconductor nanoparticles, magnetic
nanoparticles, nanostructures based on carbon and metals. Research on semiconductor
nanocrystals (NCs), also known as quantum dots (QDs), and their applications in nanomedicine
has greatly intensified over the past few decades. In addition, semiconductor QDs are also
becoming valuable analytical tools for nanomedicine and nanobiotechnology, as they enable the
creation of fluorescent probes for labeling intracellular components of malignant and other
pathologically changed cells, imaging and sensing in vitro and in vivo with high throughput.

The aim of the research was to study the biocompatibility of cadmium telluride
nanoparticles with human neuroblastoma cells SH-SY5Y and the possibility of their use as a
fluorescent label for in vitro imaging intracellular components of cells. The nanoparticles of
cadmium telluride with a diameter of 2.9 nm with spherical symmetric shape was synthesized by
chemical colloidal method.

Using the MTT test, it was established that, depending on the concentration, cadmium
telluride nanoparticles have a cytotoxic effect. In the concentration range from 300 to 10 uM, 1C50
was determined as 30 UM. In the range of cadmium telluride concentrations from 30 to 300 uM,
nanoparticles slightly inhibited the growth of SH-SY5Y neuroblastoma cells, while concentrations
higher than 30 puM led to the death of these cells. In addition, the possibility of using cadmium
telluride nanoparticles as a potential fluorescent label for imaging human neuroblastoma cells SH-
SY5Y was tested. Only after 48 h of incubation of malignantly transformed cells with the
investigated nanoparticles in the concentration range from 20 to 300 uM in DMEM medium with
glutamine, fetal bovine serum and gentamicin, it was possible to visualize the fluorescent signal.
As the content of cadmium telluride in the culture medium increased, the ability of cells to absorb
these nanoparticles was not suppressed. Thus, cadmium telluride nanoparticles can be used to
visualize malignantly transformed neuroblastoma cells in concentrations that practically do not
affect the viability of cells during long-term incubation with them.
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Plant defensins represent a family of small cationic proteins sharing a common scaffold,
which is known as the cysteine-stabilized af3 (CSaf) fold [1]. The spectrum of plant defensin
activities is quite broad, ranging from protection against bacteria, fungi, and viruses, to inhibition
of protein synthesis, a-amylases, proteases, or ion channels. They are produced as the first line of
defense in response to invading pathogens. In addition, some plant defensins are also induced in
response to environmental stress such as drought and salinity. Genome-wide analysis of defensin-
like (DEFL) genes in some angiosperm plants revealed that these genes are arranged in
polymorphic multigene families. This gene family is poorly understood in gymnosperms.
Recently, several pine defensin genes were cloned by us and the properties of their protein products
were studied [2, 3].

Global climate change and related shifts in temperature and hydrological regimes disrupt
the stable functioning of forest ecosystems, ultimately leading to reduced vitality in pine stands.
The basic approach to increasing the resilience of forest ecosystems to stressors is the selection of
genotypes with high adaptive potential, using candidate genes, specifically defensin genes.

The aim of the current research is to elucidate the transcriptional patterns of Scots pine
defensins PsDef1-4 in response to biotic (phytopathogenic fungi Ophiostoma sp. and Fusarium
sp.) and abiotic (heat, salt, drought, flood, etc.) stress. The expression levels of defensin genes in
Scots pine seedling tissues were assessed using gRT-PCR. The expression patterns of Scots pine
defensin genes were investigated during the early stages of the infection process. PsDefs exhibited
differential expression at the tested time points, depending on the nature of the pathogen. Abiotic
stress modulated the expression of defensin genes: heat stress significantly increased transcript
levels of all four genes; drought induced PsDef3 expression; PsDef1-3 genes responded to excess
cadmium; and acid and water stress induced PsDefl and PsDef2 expression, respectively. The
obtained results indicate the potential of using pine defensins as candidates for the selection of
multi-stress resilient pine genotypes.
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Heavy metals have a largely negative effect on microbial cultures, leading to the occurrence
of oxidative stress and inhibition of reparative antioxidant systems in microbial cells [1]. We
studied the effect of lead nitrate on markers of oxidative stress in Streptomyces sp. CEF-7 bacteria
isolated from the spoil heap of Central Enrichment Factory "Chervonohradska™.

Cells of microorganisms sensitive to the presence of heavy metal salts in the environment
are prone to oxidative stress, one of the main consequences of which is the process of lipid
peroxidation [2-3]. Analyzing the content of diene conjugates in cells of bacteria Streptomyces sp.
CEF-7, it can be concluded that their content after adding lead nitrate to the medium did not differ
reliably from the content in the control.

The most common cellular targets for reactive oxygen species (ROS) are proteins. Different
AFOs and their derivatives cause specific types of damage to individual amino acids in the
polypeptide chain. In the presence of oxidative stress, SH-groups are blocked due to the breaking
of intramolecular bonds, in the formation of which SH-groups participate [2-3]. A decrease in the
content of total thiols by 63%, compared to the control, was revealed during the cultivation of
Streptomyces sp. CEF-7 bacteria with 1.6 mM Pb(NO:).. At a concentration of 0.35 mM, no
changes in the content of thiols were observed.

Based on the obtained results, it can be assumed that Streptomyces sp. CEF-7 isolate has
antioxidant mechanisms that protect cells from the formation of AFOs and, accordingly, make
them resistant to heavy metal salts in the environment.

1. M. Valko, H. Morris and M. T. D. Cronin, Current medicinal Chemistry, 2005, 12 (10), 1161.
2. 0.V.Savvovaand O. I. Fesenko, Bulletin of the NTU "KPI", 2017, 18 (1240), 57 [in Ukrainian].
3. 1. 0. Scorokhod and I. K. Kurdysh, Mikrobiolohichnyi zhurnal, 2014, 76 (3), 48 [in Ukrainian].
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Sulfate-reducing bacteria reduce inorganic sulfate as the final electron acceptor during the
oxidation of organic substances to hydrogen sulfide. These microorganisms are widespread in
marine sediments, silt of reservoirs and sewage treatment plants, rust layers on metal surfaces.
Sulfate-reducing bacteria also have high hydrogenase activity, which indicates their high potential
in the field of energy production. They play a key role in the reducing part of the sulfur
biogeochemical cycle; cause microbial corrosion of metals, they can be used for the purpose of
bioremediation of wastewater for precipitation of heavy metal ions with hydrogen sulfide of
biogenic origin.

Assimilative reduction of sulfate has been described in many living organisms [1], and the
process of dissimilatory sulfate reduction is unique only to sulfate-reducing bacteria [2]. The
process common to these two pathways is the activation of sulfate ions by ATP-sulfurase (EC
2.7.7.4) to adenosine phosphosulfate (APS). During dissimilatory sulfate reduction, APS is
reduced by APS reductase (EC 1.8.99.2) to sulfite, which is converted to sulfide with the
participation of sulfite reductase (EC 1.8.99.1) [3]. The activity of these enzymes differs depending
on the type of bacteria and the conditions of their cultivation.

The aim of the current research was to study the APS-reductase activity of bacteria
Desulfotomaculum sp. ARL, isolated from the domestic and industrial wastewater treatment
system of the city of Lviv, under different cultivation conditions.

A relatively high APS-reductase activity (8.03£0.52 pmol'min?-mg? of protein) was
revealed in cell-free extracts of Desulfotomaculum sp. AR1, obtained as a result of treatment of
cells with ultrasound. The dependence of the APS-reductase activity of bacteria on the
concentration of sulfate ions in the medium was found. An increase in the sulfate content to 20
mM/L is accompanied by an increase in enzymatic activity. The highest APS-reductase activity
was found at a temperature of 30°C and pH 8.0. Durng the cultivation of Desulfotomaculum sp.
AR1 in media with oxygen and toluene as carbon sources, the enzymatic activity was 2.2 and 2.5
times lower, respectively, compared to controls. High APS-reductase activity of bacteria
Desulfotomaculum sp. AR1 indicates their important role in the processes of accumulation of
hydrogen sulfide in water bodies enriched with sulfates.
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The identification of new antibiotics are usually starts with determination of molecular
targets and sites associated with critical and vitally processes in bacteria [1, 2]. Therefore, when
we develop new methods and strategies combating bacterial diseases, effectors of cell cycle and
binary fission are in the prime grope of interest. FtsZ (Filamenting temperature-sensitive
mutant Z) is the key component of Z-ring that recruits binary fission proteins and representing the
most promising molecular target for ligand-induced inhibition of bacterial reproduction. At
present, we have wide and heterogeneous grope of experimentally confirmed compounds,
demonstrating direct interaction with FtsZ [3]. At the same time, despite pronounced effect, the
number of compounds is toxic for mammalian cells. This mainly pertaining to GTP-competitive
effectors of bacterial FtsZ [4]. Therefore, identification of effectors with alternative mechanisms
of protein-ligand interaction, are in the frontier of this topic. The most promising hopes are now
associated with FtsZ effectors, provoking diverse inner allosteric shifts.

The object of the current study was effectors of the Inter-Domain Cleft (IDC) site. Earlier,
we studied fluctuations of IDC pocket and ranked its conformations, shaped under pressure of
protein-ligand adaptation [2].

Our revision of the ChEMBL database (www.ebi.ac.uk/chembl/) identified 379 FtsZ
effectors. At the same time, the binding sites for most of these compounds remain unknown. Based
on ChEMBL and RCSB Protein Data Bank data, we managed conformers library adopted for
pharmacophore screening with Pharmit (https://pharmit.csb.pitt.edu/), which is now available on
the Pharmit server as IFBG: Public Library “PDB+ChEMBL” under the actual code:
VBS30074UAMWOOALBEML. Subsequent pharmacophoric screening and processing of the hit-
list, recognize 89 individual compounds, potentially associated with IDC site.

The molecular docking of selected compounds were performed with CCDC GOLD
2023.2.0 and iIGEMDOCK v2.1 programs. Based on pharmacophore search and two molecular
docking protocols, we analyze selected compounds as allosteric effectors of IDC site. Among
them, 88 fully fit pharmacophore descriptors, steric constraints, fitness functions of docking, its
settings and constraints, applied under our screening protocol. One more compound - curcuminoid
CHEMBL116438, was recognized as potential effector of the IDC site, and its IDC-dependent
action should be examined confirmed with molecular dynamics simulations.
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False flax, or gold-of-pleasure (Camelina sativa (L.) Crantz), is a cutting-edge biofuel
oilseed crop, which has gained increasing attention due to a number of beneficial traits, including
desirable fatty acid content, reduced vegetation cycle, high genetic transformation amenability,
etc. However, cultivated C. sativa demonstrates restricted genetic variation across the existing
cultivars, which significantly limits breeding potential of this crop [1]. At the moment, little-pod
false flax (C. microcarpa Andrz. ex DC.), the closest non-domesticated relative of camelina, is
viewed as a promising candidate for boosting genetic polymorphism of existing C. sativa
germplasm [1, 2]. Recent studies, suggest that Eastern Europe, particularly Ukraine, appears to the
hotspot of the genetic diversity of hexaploid Camelina species [2, 3]. Therefore, the aim of this
study was to assess genetic diversity and population structure of C. microcarpa in Ukraine and
adjacent areas to uncover the distribution of cytotypes, which may be potentially used as wild
germplasm donors for breeding.

For such investigation 105 Camelina sp. accession were investigated, using combination
of TBP/cTBP- (length polymorphism of 1% and 2" introns B-tubulin genes) and SSR-markers,
capable of analyzing partially degraded DNA material from old herbaria specimens. Whole
genome searches within C. sativa DH55 assembly revealed the presence of 34 homeologous [3-
tubulin genes, evenly allocated within almost each of chromosomes from different subgenomes
[4]. TBP genotyping technique, implying analysis of these distinct loci, allowed dissecting C.
microcarpa accessions of different ploidy and cytotype identity. Population analysis revealed the
presence of three distinct populations (Central European, North and South Ukrainian) of the most
widespread C. microcarpa (cyto) Type 2 (2n=38). At the same time, area of distribution (cyto) Type
1 C. microcarpa (2n=40) seems to restricted to Caucasian region. Clarified population structure
and level of genetic polymorphism of C. microcarpa provide insights about the usage of crop wild
relative germplasm for C. sativa improvement.
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Up to 60 stem rust resistance genes are known in wheat, but most of them are strain-
specific. The Ug99 race group currently poses a significant threat. The first appearance of Ug99
was recorded in Uganda in 1999, during the following decades its spread throughout the world -
North Africa, Middle East, South Asia, which poses threats to global food security. Sr39 is a stem
rust resistance gene in Aegilops speltoides that is effective against all Ug99 races. Triticum
aestivum line LR5711 and its derivatives carry this gene as part of a translocated segment of
chromosome 2S of A. speltoides to chromosome 2B of T. aestivum. The aim of this study was to
identify possible loci that can encode Sr39 and develop specific molecular markers.

Sequences were obtained from the NCBI GenBank The blastn tools of the NCBI Genome
Workbench software package were used to identify homologous to deletion bin 2BS-0.53-0.75T.
aestivum genome fragments for A. speltoides and A. taushii (as a reference). Because of to the
lack of data on the exact location in the genome and the sequence of the Sr39 gene, and, moreover,
the insufficiency of the data on A. speltoides coding sequences, a search for putative Sr39 in A.
speltoides genomic insertion was performed, based on the potential similarity of the domain
architecture of the product of this gene to other Sr proteins, most of which are NB-LRR proteins.
The domain architecture of such products was determined using SMART and InterPro services.

It was determined that there are three sequences potentially encoding CC-NB-LRR
proteins in  chromosome 2S of A. speltoides: CMO038142.1:28520394-28524293,
CM038142.1:29960732-29966088, and CM038142.1:29979171-29983853. They are homologs
of RPM1-like (LOC109769301), RGA5 (LOC123496990 and LOC109767918) of A. taushii,
respectively. All of them are clustered at the distal end of the deletion bin, which correlates with
approximate location of the Sr39 gene. Therefore, hypothetically, these RPM1-like and RGA5 of
A. speltoides could be the Sr39. Molecular markers for these hypothetical Sr39 genes have been
designed and are currently undergoing validation. Thus, probable candidates for the role of stem
rust resistance gene Sr39 were determined, and the approximate boundaries of the sequences of
these genes were determined, which allowed the development of potential specific molecular
markers. The obtained data will help to solve the problem of development and identification of
wheat varieties containing Sr39 gene.
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During last decades, flora is found to be abundant and flourish in zone of the Chernobyl
atomic plant, evidencing protective measures developed in plants since middle 80-ties. Main aim
of our research is to find out mechanisms promoting plant survival in such adverse environment
and in connection with the above we investigate functioning of photosynthetic apparatus in
Arabidopsis seedlings. Effects of cadmium ions on the functional state of photosynthetic apparatus
(PSA) of two natural ecotypes of A.thaliana (L.) (from Chernobyl zone (Che-07) and control area
outside (Oasis)) as well as recovery from stress have been investigated. It was found that cadmium
caused a decrease in maximum quantum yield of photochemical reactions in photosystems Il
(PSII) (FvW/Fm), quantum yield of PSII photochemistry in the light-adapted state (F'v/Frm), quantum
yield of electron transport (@PSII), chlorophylls (Chl) and carotenoids (Car) content and an
enhance in the level of non-photochemical quenching coefficient (qN) in leaves of both analyzed
Arabidopsis accessions. Photochemical quenching of chlorophyll fluorescence (gP) was not
affected by Cd?* in seedlings of Chernobyl genotype. However, the significant reduction in qP was
observed in Arabidopsis accession outside Chernobyl (Oasis). Lower absolute values of Fv/Fm,
F'v/F'm, @PSII and gP in seedlings of Oas genotype after cadmium treatment indicate a lower
photosynthetic efficiency and tolerance to Cd?* ions. Large increase in gN value in the antenna of
Oas ecotype indicates an increasing of energy dissipation in the light-harvesting complex. On the
other hand, lower gN and higher @PSII levels in Che-07 show more efficient solar energy
utilization in photosynthetic processes under cadmium stress. Elimination of Cd?* ion impact in
seedlings of Che-07 genotype, caused recovery of F'\/F'mvalues, and qP and ¢PSII parameters
almost to the control levels and therefore, seedlings of Che-07 could be qualified as cadmium
tolerant. On the contrary, Oas genotype, which did not recover, could be considered to be sensitive
to cadmium. Higher tolerance of Che-07 ecotype to Cd?* ions may be a consequence of prolonged
adaptation to chronic ionizing radiation and development of nonspecific defense mechanisms
against oxidative stress. Above evidences tolerance to heavy metals acquired by Chernobyl plants
during long time growth in contaminated environment.
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IHcTuTyT Xap4oBoi 6iotexnosnorii Ta renomiku HAH Ykpainu, m. Kuis, Ykpaina
Email: rabokonnastya@gmail.com

Owmena 6ira (Viscum album L., s.l.) € BaJIMBOIO CKIIaJI0BOIO PI3HUX €KOCHUCTEM 0araTboX
KpaiH €Bpormu B TOMy uHcli W YkpaiHu. BoHa cTaHOBUTH 3HAUYHMI SK HAYKOBHM, Tak 1
MPaKTUYHUN 1HTEepec s (paxiBUIB pI3HUX raidyzeil. B pe3ynbraTi eBOMOLIHHUX MPOLECIB, 10
BiZIOYBaIOThCS y B3aEMO/IiT mapasuT-rocrnoaap y cepeauni Buay V. album, cocrepiraerbes meBHa
crerianizaiis 10 Buay (abo poay) pociauHu-rocnofaps. Hapasi TakcoHOMist BUIy € HE 10 KIHIIS
y3ropxeHoro. [Tpu 3pocTanH1 Ha BeNMKIM KUTBKOCTI pI3HUX BUJIIB JIEPEB OMENa JEMOHCTPYE AYyXKe
HIIMPOKUN CIEKTp MOpQoJoriyHoro mnojiMopdizmy. 3a pesylbTaTaMud TE€HETHYHOTO aHali3y
BUJIUISIFOTH OKpEMI1 pacu, MiABUAM a0o HaBiTh okpemi BUAM [1-2]. OTxe BaKJIMBUM HAyKOBHM
3aBJIaHHSM € BHSBJICHHS JOKa3iB TPOIECY BUIOYTBOPEHHS BCEPEIUHI BHJIY, IO JO3BOJIUTH
KOpPEKTHO Ki1acudikyBaTtu omeny Ouny. Jis miel MeTn BaXIMBO BUKOPHUCTOBYBATH KOMILJIEKCHHI
aHai3 MOpQOJIOTIUHUX,, AHATOMIYHUX, ITUTOJIOTIYHUX 1 TCHETUYHUX TTOKA3HHKIB.

Jlnst mpoBeACHHS TOCHIKEHHST POCIMHHUN Martepian 30upanu 3 pi3HUX BHJIB POCIHH-
rocrnojapie. BukopucroByBanm IUCTA Ta OPYHBKM OMENH IiJ 4ac pocTy. BubOipky HaciHHSA
npoporryBanu B amkax [lerpi Ha cepenoBuiii Mypacire-Ckyra. BuB4daim 0coO6IMBOCTI KIIITHH,
sIep, AAepelb, MIKpOsIEp Ta XPOMOCOM. 3 OTJIsA Ty Ha OCOOTUBOCTI POCIMHM KJIACUYHI TPOTOKOIH
[UTOTCHETUYHUX JOCIIHKEHb OTPeOyBalId MMEBHUX MOIUDIKAITii.

Pe3ynbratu KapioJioriyHOTo aHaI3y CBITYaTh MPO T€, IO B JUIUIOIAHOMY HaOOP1 oMeTn
0101, sIKa 3pOCTa€ Ha PI3HUX BHIAX POCIHH-TOCIOAapiB, HasBHO 20 xpomocom (2n=20).
Xpomocomu V. album mocuts Benmuki, 106pe GapOyroThes Ta 4YiTKO IUBEPEHINIOITHCS Ha JBa
wieya. JloaTKOBUX XpOMOCOM HE BUSBJICHO. 3a pe3yabTaTOM aHa-Telo(a3zHOro aHalizy
BCTAHOBJICHO, IO OUIBIIICTh MITO3IB XapaKTePU3YIOThCS MPOXODKCHHSIM 0€3 TMOpYIIEHb.
[TaTosorii Miro3y 3ycTpivaioThesi 13 vactotoro 0,66+0,55%. Cepen mnopyiieHb BigMI4eHO
XpPOMOCOMHI Ta XpOMAaTHJIHI MOCTH, BIICTAaBaHHS XPOMOCOM Ta Mikposiapa. Jleski KIITHHA MaJid
SAIpO HenmpaBWIbHOI (opmu. [HTErpanbHUN MOKA3HHMK MOMIKOKEHOCTI a0epaHTHUX KIITHUH
HU3bKUH. MITOTHYHA aKTHBHICTb CTaHOBUJA B cepeqHboMmy Onm3bko 8% (0e3 BpaxyBaHHS
tenodasu). B xpomocomax omenu 61101 ciocTepiraeThesi 10 ABOX BTOPUHHUX MEPETIKOK, 1110 €
XapaKTEepHOI PHUCOI0 XPOMOCOM OaraTbOX BHJIB JIUCTSHUX BHUAIB. Y KIIITHHaX MPOPOCTKIB
nacinasg V. album, mo 3pocrae sk Ha JUCTIHUX MOPOJAxX AEPEB, TAaK i Ha COCHI 3BUYAMHIM,
BimMideHo sizpa 3 1-4 saepusimu. Oarak Outbmnicts kimitu (73,85%) mamu 1 snepiie.

VY pe3ynbTaTi MPOBEACHOTO aHANI3y MEPUCTEMATUYHUX TKAHUH TayCcTOPid Ta JUCTSHOI
MEepHCTeMH OMelNr 01101 BUSBJICHI MIeBHI IUTOT€HETHYHI 0COOIMBOCTI IIbOTO BHY. B Toi ke yac
SKUXOCh IIUTOTEHETUYHHUX OCOOIMBOCTEH, MOB’SI3aHUX 3 POCIMHAMU-TOCIIOAAPSIMHU, BCTAHOBUTH
MOKHU HE BAANOCs. B 1iToMy Moka3aHo JAOIUTBHICTE 3ay4eHHS aHAi3Y KIIITUHHUX XapaKTePUCTK
Hapsiy 3 TeHEeTHYHUMHM, aHATOMIYHUMHU Ta OIOJIOTIYHUMHU TOKAa3HUKAMHU JJs KOMIUIEKCHOTO
JOCTIIKEHHS €BOJIIOIIHHUX 3MiH, CIIPSIMOBAHUX HA BUIOYTBOPEHHS.

Crimcox JiTepaTypH:
1. L. Mejnartowicz, Acta Societatis Botanicorum Poloniae, 2006,. 75(1), 39-49.
2. D. Zuber, A. Widmer , Molecular Ecology. 2009, 18, 1946-1962.
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The inhibition of enzymes, associated with the vitally important cascades of bacterial cell
are the perspective strategy of modern anti-TB therapy. The objective of current research was
identification of new molecular targets of anti-TB compounds and selection of their potential
effectors. The bacterial o-acetylserine sulfhydrylase catalyze transformation of o-acetylserine to
cysteine are conserved in all known Mycobacteria strains. At the same time, two functional
homologes - enzymes CysK1l (P9WP55) and CysM (P9WP53), revile only 37% of sequence
similarity. Based on our revision of RCSB Protein Data Bank we select several CysK1 structures
(2Q3B, 3ZEI and 2Q3D, etc.) demonstrating 85-92% identity. Several x-ray-based models with
< 2 A resolution were selected for further analysis. Based on CysK1 complexes with triazolidine
derivatives, we identify the key amino acids associated with ligand binding (Thr71, Ser72, GIn144,
Phel45, Lys215, Gly222, Ala225 and Phe227) and composed site descripting file according with
CCDC GOLD instructions for protein and ligand docking [1, 2].

Similarly, these residues form stable hydrogen bonds with the charged fragment of the
ligand scaffold, and Thr81, Ser82, GIn154 form contact with the pyridoxal phosphate plane
(PDBID: 517A). The CysK1 and CysM structural models were prepared according to a standard
protocol (energy minimization, equilibration in aqueous environment, and structure relaxation).
The CysK1 model have two constraints fixing aromatic fragments, associated with protein-ligand
n-w interactions. The donors and acceptors of the site were grouped into two clusters (Thr78, Thr82
and GIn151, Asn221, Ala323), which should form at least one hydrogen bond with each group.
The structurel model of CysM (PDB ID: 517A) was analyzed and prepared according to the
standard protocol (energy minimization, equilibration in solvent and structure relaxation in
Gromacs with Charmm36 ff) [3]. The cofactor was find as the necessary for correct docking
process was left in the binding site. Based on docking pose and fitness scoring, we selected 150
lider-compounds for each molecular target. It was confirmed, that Gly73, Ser72, Thr71, GInl44
are capable to form stable network of h-bonds. On the other hand, we identify that terminal
nitrogen of Lys215 associated with h-bonds and Re-cation interactions. In general, 25 potential
inhibitors of CysK1 and 15 potential inhibitors of CysM were selected for upcoming in vivo
screening.
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During exposure to various biopathogens in plant organisms, the generation of reactive
oxygen species starts, which in turn provokes the development of oxidative stress [1]. Mechanisms
of damage to membrane lipids and proteins by active forms of oxygen are associated with lipid
peroxidation processes [1].

Catalase and ascorbate peroxidase perform the function of direct neutralization of ozone
and oxygen intermediators, which significantly slows down the formation of the toxic hydroxy
radical OH « [2]. Their difference is that catalase breaks down hydrogen peroxide to H20 and O2,
and ascorbate peroxidase reduces H202 to H20.

Catalase is able to perform a catalytic function due to the features of its structure: the
presence of four identical subunits, each of which has an iron-porphyrin complex as a cofactor.
Ascorbate peroxidase also has a heme group in the active center, and to perform a full range of
functions, it has multiple molecular forms, differing in substrate specificity, localization and
optimal conditions necessary for catalysis of chemical reactions.

Ascorbate peroxidase is localized mainly in chloroplasts, while catalase is most often found
in peroxisomes and mitochondria.

The aim of the work was to determine the activity of catalase and ascorbate peroxidase in
aqueous extracts from robinia flowers, grape leaves, basil seeds and wheat grains.

The extracts were prepared by mixing water and dry plant material in a 7:3 ratio followed
by extraction at 98 ° C for 40 minutes.

The principle of the method for determining catalase activity is the formation of a stable
complex of hydrogen peroxide with ammonium molybdate. The principle of the method for
determining ascorbate peroxidase activity is to study the reduction of H202 levels in phosphate
buffer (pH 7.8) in the presence of ascorbic acid and EDTA.

As a result of the study, it was found that the catalase activity in extracts from grape leaves,
robinia flowers and wheat grains is lower by 100%, 100%, and 95.5%, respectively, compared to
the extract from basil seeds.

We also demonstrated that the activity of ascorbate peroxidase in extracts from robinia
flowers and wheat grains is 40% and 66% lower, respectively, compared to extracts from grape
leaves and basil seeds.

Such results may be due to the presence of high lipid content in basil seeds [3] and the fact
that ascorbate peroxidase is a heat-resistant enzyme and catalase is thermolabile.

List of used literature:

1. Niranjani J. Determination and detection of reactive oxygen species. Methods in molecular biology. 2010. P 692-
698;

2. Wojsiech L. The present day look at lipid peroxidation. Postepy biochem. 2006. P 173-179;

3. Lidiane D. Bioactive natural compounds and antioxidant activity of essential oils from spice plants. Jur.
Biomolecules. Jul. 2020. P 988-998.
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The formation of legume-rhizobial symbiosis goes through a series of coordinated stages,
the main of which is the distant interaction of symbionts, which is carried out through the exchange
of molecular signals between macro- and microsymbionts. Clear regulation of precontact
intermolecular events between both partners of symbiosis leads to the activation of the main
pathways of symbiotic signals’ transduction and the successful development of organogenesis
programs of the nodule-epidermal and cortical [1]. The invasion of rhizobia into the cells of the
root hairs of legumes, like the process of pathogenesis, causes the intensification of oxidative
processes in plant cells accompanied by increased generation of reactive oxygen species (ROS),
which induce a number of reactions in the plant [2]. Despite the widespread recognition of the role
of ROS as regulatory and signaling molecules in plant cells, it remains unclear how exactly these
signals are perceived, transmitted, and elicit a response. The study of the role of ROS in
establishing symbiotic plant-microbial interactions is of particular scientific interest.

The intensity of drought-induced oxidative processes by the degree of superoxide anion
radical generation and the activity of NADPH oxidase in soybean associated with different activity
and virulence of Bradyrhizobium strains were studied [3]. The importance of active
Bradyrhizobium japonicum for the formation of effective symbiosis with soybean to improve the
realization of the adaptive potential of plants during drought and post-stress period has been
established. Increased NADP oxidase activity in nodules, as well as excessive production of
superoxide radical in nodules and roots of soybean in symbiosis with efficient Bradyrhizobium
strains were observed during drought. However, the development of oxidative processes in
effective soybean-rhizobial symbioses slowed down after exposure to stress. This indicates the
adaptation of soybean plants associated with active Bradyrhizobium strains to growing conditions.
In symbiotic systems with ineffective Bradyrhizobium strains, a significant increase in NADPH
oxidase activity in nodules and intensification of superoxide radical formation in nodules and roots
recorded both under drought and post-stress period. This indicates a significant development of
oxidative processes and the inability to realize the adaptive potential of soybean plants in symbiosis
with ineffective Bradyrhizobium strains. Thus, excessive formation of the superoxide radical and
an increase in the activity of NADPH oxidase indicate the appearance of oxidative processes,
which are a typical reaction in response to drought in soybean-rhizobial symbioses of varying
efficiency. At the same time, the development of oxidative processes depends on the ability of
soybean plants in symbiosis with Bradyrhizobium japonicum to realize their adaptive potential in
during drought and post-stress period.

References:

1 T. Mamenko, Cytology and Genetics, 2021, 55, 447-459.
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The problem of plant resistance to adverse environmental factors has been one of the key
issues in biotechnology and plant physiology for many years. Thanks to a large number of studies,
it has now been proven that plant resistance to adverse abiotic and biotic factors is ensured by the
functioning of a large number of different mechanisms operating at different levels of organisation.
Scientists in many countries are particularly focused on studying the mechanisms of plant
resistance to heavy metals, which is caused by a significant increase in environmental pollution,
an increase in the number of vehicles, an increase in the amount of mineral fertilisers applied to
the soil, etc [1, 4]. Among the most aggressive environmental pollutants that have a detrimental
effect on the biosphere are heavy metal ions (HMI). The response of plants to the type and
concentration of HMI is extremely diverse. The way in which plants absorb HMI can also vary.
All plants growing under the influence of heavy metal ions accumulate toxic cations. In this case,
hyperaccumulators are able to accumulate HMI in quantities that significantly exceed their content
in the soil. The accumulation of heavy metal anions, similar to that of cations, is usually not
observed, because in this case the toxicity of the metal is higher. The interaction of HMI with the
cytoplasmic membrane activates lipid peroxidation. Numerous publications indicate the
appearance of reactive oxygen species and activation of a number of enzymes. Heavy metal ions
significantly affect photosynthesis, chloroplast structure, and pigments.

Cd=, Ba», and Pb= ions cause changes in the lipid composition of thylakoid membranes. A
typical phenomenon is a decrease in chlorophyll content, with chlorophyll b decreasing more than
chlorophyll a. It has been established that excess heavy metals in leaves cause chlorophyll content,
while their effect on the state of the pigment system is almost unknown. However, it is known that
the pigment content and its state determine the development and activity of the photosynthetic
apparatus [2, 3, 4]. Studies of the effect of heavy metal ions (HMI) on plant growth and
development have shown that all pathological changes begin at the cellular level. Cell culture is
the most convenient and promising system for studying the stressful effects of HMI and resistance
mechanisms. In this case, the protective reactions of the whole organism aimed at reducing the
toxic effect are separated from the cellular detoxification reaction. The diverse range of adaptation
reactions that replace each other in the cell suggests that the cell has protective mechanisms to
withstand the vast majority of stresses. The study of the effect of heavy metal ions is a new and
promising area in the physiological and biochemical study of plants.
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Baxnuicts nmpoOnemu noctrpaBMaTu4Horo crpecosoro posnany (IITCP) y cBiti Ta B
VYkpaiHi nossirae B ii Bce OUTbLIOMY MOIIMPEHH] Ta BIUIMBI Ha (pi3MYHE Ta MCHUXIYHE 3/I0POB'S
JIIOJICH, a TAaKOX Ha CYCIIUTLCTBO B IToMy. JlOCHIPKeHHS HA TBAPHMHAX B YMOBaX MOJICIIOBAHHS
CTPECOBUX pO3Ja/iiB JI03BOJISIIOTH INuOIIe 3po3yMitu MexaHi3mu po3Butky IITCP, ta HagaroTh
MEePCIIEKTUBH I PO3pOOKH HOBUX MAXOJIB /10 Teparlii, COpSIMOBAHUX Ha BIAHOBIEHHS (YHKIIIH
MO3KY Ta HOpMaJi3allito CUXIYHOro cTany. MeToro Hamoi poboTu Oyja0 ONTUMI3yBaTH YMOBHU Ta
nigrBepauTH edektuBHICTH Mojeni [ITCP Ha nrypax.

Jlsi MOJEeNmOBaHHS CTPECOBOTO PO3JIAy Ha IIypax BHUKOPHUCTOBYBAIM OJHOPA30BHIA
nosrorpuBanuii crpec (OJIC). s moaens Buepiie Oyna 3anpornonoBada Liberzon et al. (1997,
1999) [1, 2]. UlypiB TprmMaiu iMMOOLTI30BAaHIMMH MPOTATOM 2 TOJMH Y CHELIATbHOMY TPO30pOMY
MJIaCTMAcoBOMY (DyTisipi, MICJIS YOro TMOMINIyBaiM B Kpyrjiaui OaceitH 3 Bomoro (24°C), ne
npoTsaroM 20 XBUJIMH TBAPWHU BUMYIIECHO IJIABAJIM Ta HaJajl BiAnmounBaim mpotsarom 15 xB. Ha
OCTaHHBOMY €Tarll IypiB MiagaBaiu 1ii AieTHIoBoro edipy, 70 BTpaTH HUMH CBIIOMOCTI, MICHs
YOTO 3aJUIIAIN Y CTIOKIHHOMY CTaH1 TPOTITOM 7 JTHIB.

Buznauanu piBeHb TPUBOXKHOCTI y mIypiB, ski mimmaBamucs OJIC y mopiBHSHHI 3
KOHTPOJIbHOIO TPYIOIO, OLIHIOIOYM pe3yJbTaTH MOBEIIHKM TBApUH Yy MPUIIIHATOMY
xpecronoaionomy nadipunti (IIXJI). AHanizyBanucs KiTbKICTh BXOJIIB Ta Yac repeOyBaHHS ITypiB
y BIAKPUTHUX Ta 3aKPUTHX pyKaBax JiaOipuHty [3]. Byno BusiBiIeHO, 110 LIypu AOCHIAHOI TpyNu
Habarato piamie BXOAWJIW y BIIKPUTI PyKaBH B TMOPIBHSHHI 3 KOHTPOJBHHUMH TBapHHAMH.
BiamiHHOCTI B IIbOMY MOKA3HUKY MaJIM JOCTOBIPHY PI3HUIIO. TaKoX BUSBICHO, III0 KOHTPOJIbHI
TBapWHM TepeOyBaIM Ha BIAKPUTHX pyKaBax JaOIpHHTY 3HAYHO OUIBIIE Yacy, HDK IIYpH ITICIS
CTpecy, fKi JIOBLIE pO3TAIIOBYBAIMCA Yy 3aKpUTHX pykaBax jalipunry. PezympraT I1XJI Tecty
BKa3yIOTh Ha MiJBUIICHUH PIBEHb TPUBOKHOCTI Y JOCTIIHUX IIYPIB.

Omxe, OJIC BuKIIMKa€e CyTTEBI 3MIHU Y MOBEIIHII TBAPUH, IO MIATBEPIKYE e(DEKTUBHICT
nanoro niaxoxy st moaemoBanHs [ITCP Ha mrypax, a maHa mMojeiab Moxe OyTH BUKOpHUCTaHa
JUI TIOJIANIBIIUX TOCHIHKeHb MEXaH13MIB PO3BUTKY MO3K0OBUX nopyuieHb mpu [ITCP ta nomyky
TEepaneBTHYHUX MiAXOIIB A0 KOPEKIIil BIAMOBIAHUX MMaTOJOTTYHUX CTAHIB.

Ki104o0Bi cj10Ba: mocTTpaBMaTHIHAN CTPECOBHI PO3JIAJ, MOIEIb

CImmcoK BUKOPUCTAHUX JKEPEI:
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The therapeutic application of glucocorticoids (GCs) leads to the development of a number
of side effects, among which the least studied are brain lesions, cognitive dysfunction and mental
disorders. Nuclear transcription factor kB (NF-kB), a cellular sensor of oxidative stress and a key
modulator of the inflammatory response, cell proliferation and apoptosis, may play a pivotal role
at the intersection of various signaling pathways in the mechanism of GC-induced neurotoxicity.
Vitamin Dz (VDs) is considered a potent para/autocrine regulator that can strongly influence nerve
cell function and counteract the negative effects of GC therapy. The study was aimed at
investigating the canonical pathway of NF-«xB activation in association with the intensity of
apoptotic and proliferative processes in different structural areas of the brain in GC-induced
neurotoxicity and after vitamin D3 treatment.

Female Wistar rats received prednisolone (5 mg/kg b.w.) with or without VD3 (1000 1U/kg
b.w., 30 days). VD3 receptor, VD3 binding protein, CYP24A1, CYP27B1, NF-kB/p65 and its
phosphorylated forms, and molecular markers of apoptosis (AlF, Bax, Bcl-2, caspase-8, and pl17
fragment of caspase-3) were determined by quantitative PCR and/or Western blotting. The number
of apoptotic cells was studied by the TUNEL. Proliferative activity of cells in histological sections
of the cerebral cortex and hippocampus was evaluated using double immunofluorescent labeling
with 5-bromo-2'-deoxyuridine or Ki67 and marker proteins of oligodendrocytes, microglial cells
and astrocytes (NG2+, Iba-1+, GFAP+ respectively).

GC supplementation led to 3.2-, 2.0-, and 2.2-fold depletion of 250HD pool in serum,
cerebrospinal fluid and brain tissue, elevated VDR and CYP27B1, while lowering CYP24A1 and
VDBP protein levels. We demonstrated an increase in the transcriptional activity of NF-xB
(assessed by the binding of the p65 subunit of NF-xB to the consensus DNA region of cell nuclei),
as well as the expression of the p65 subunit of NF-kB and the intensification of its specific
phosphorylation at Ser311, Ser536 and Thr435, indicating transcriptional activation of NF-kB by
the canonical pathway. Prolonged administration of prednisolone did not affect the number of
oligodendrocytes in the cerebral cortex of rats, but their number was significantly reduced in the
hippocampus. There was a marked decrease in the number of microglial with an elevation of
astrocytes in different brain sections. GC caused apoptotic cell death predominantly by intrinsic
pathway. Elevated apoptosis was accompanied by inhibition of cell proliferation in different brain
areas, mainly due to microglia. Vitamin Ds partially attenuated most of the GC-induced
abnormalities in the brain, but exacerbated the inhibition of cell proliferation.

In summary, VD3 restored GC-induced changes in rat brain suggesting modulation of NF-
kB-associated processes in the mechanism of antiapoptic, antiproliferative and neuroprotective
actions of VDa.
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LONG-COVID: THE ROLE OF NK CELLS AND HERPES VIRUS TYPE 6
ACTIVATION
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Long-COVID often accompanied by the development of dysregulation of immune system
and autoimmunity. They can be caused by "sluggish” herpesvirus infection HHV6 in COVID-19
patients [1,2,3]. Also involved in the development of autoimmunity a change in the regulatory and
cytotoxic functions of NK cells. The aims of this work is to study the expression of receptor-ligand
Fas-FasL, regulating marker CD38, and inhibitory receptor TIM-3 on NK cells [4, 5] in patients
with Long-COVID who fell ill mild, moderate, and severe COVID-19 without and with HHV-6
and to identify risk factors for the formation of autoimmune disorders in these patients.

In this study was investigate 124 adults (73 (59%) female and 51 (41%) males) aged 18 to
65 years with Long-COVID after mild, moderate and severe forms COVID-19 without/with HHV6
and 20 healthy participants. Molecular genetic studies (PCR) were performed on all patients to
detect the existence of HHV6 and define the study groups. Multiparametric flow cytometry was
performed on EDTA peripheral blood samples collected from COVID-19 patients and 20 healthy
participants.

As a result of our research, we have obtained data that in patients with Long COVID after
mild, moderate, and severe COVID-19 without HHV-6 in the stage of replicative activity. They
installed an imbalance of antiviral mechanisms. The presence of HHV-6 in groups with long-term
COVID-19 is accompanied by higher expression of FasL and CD38, especially in patients who
have suffered a more severe forms of COVID-19. The decrease in TIM-3 in patients with HHV-6
compared to patients without HHV-6 puts the preservation of immunological tolerance. In these
patients with Long COVID, the degree of dysregulation of the immune system is more significant,
and the risk of developing immunopathology and autoimmunity is higher. The presence of HHV-
6 in groups with long COVID is accompanied by statistically significant higher expression of Fas
(p<0,01) and CD38 (p<0,01) in comparison with control group, especially in patients who have
suffered a moderate and severe forms of COVID-19. The decrease in TIM-3 in patients with HHV-
6 compared to patients without HHV-6 (p<0,01) puts the preservation of immunological tolerance
at risk of development of autoimmune disease by cell type.

A detailed study of changes in the expression of Fas/FasL and TIM-3 receptors and
regulatory marker CD38 in Long-COVID patients without/with HHV-6 allows predicting the loss
of immunoregulation in these patients and the formation of immunopathology. HHV-6 affects the
functioning of NK cells in patients with moderate and severe forms Long COVID, its presence
affects changes in the expression of Fas and CD38, which indicates increased hyperactivation of
NK cells and subsequent exhaustion. NK cells of this patients lose the immunological tolerance,
this creates prerequisites for the development of autoimmune processes, often in the nervous

system.
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A lot of scientific research points to inflammation as a mechanism most often present in the
development of Alzheimer's disease (AD). Curcumin targeted delivery may be a viable alternative
to classical treatment protocols. The delivery system can be liposomes — universal systems that
can be loaded with both lipophilic and hydrophilic compounds. Mixture of sunflower
phospholipids in the form of powder (deoil dry lecithin) was used as a raw material for the
liposomes formation..

Liposomes were prepared by "sonication” and extrusion methods. The most effective method
for liposomal form of curcumin creating was determined. It was the extrusion through membranes
method. Curcumin liposomal form obtaining method included dissolving a mixture of sunflower
phospholipids, cholesterol, and polyethylene glycol and curcumin solution adding; evaporating of
mixture until a lipid film was formed; hydration, and sequential extrusion through membranes with
pore diameters of 200, 100, and 50 nm. The size of "empty" liposomes and liposomes with
curcumin and microRNA was determined using: a) dynamic light scattering using a laser
photocorrelation spectrometer and b) atomic force microscopy (AFM). The efficiency of curcumin
encapsulation was 95.34 + 3.76%. MicroRNAs (miRNAs) are short (22 nucleotides), non-coding
RNAs that act to inhibit protein expression by interacting with specific recognition elements in the
30 -UTR of target transcripts. The miRNA guides a ribonucleoprotein complex termed RNA-
in_duced silencing complex (RISC) to the target site in the 3’-UTR where RISC mediates either
translation repression or mRNA destabilization.

The effect of curcumin on the expression of APP and AP in response to treatment with
curcumin at different concentrations and the effect of curcumin on the expression of APP and Af
from miRNAs were evaluated. Curcumin was shown to decrease mRNA, APP, AB40 and Ap42
levels compared to untreated cells.

The obtained data found the sunflower phospholipids using as raw material for the nano-
sized containers creation — liposomes for pharmacologically active ingredients transport and
strategy for the Alzheimer's disease treatment, taking into account the key role of the liposomal
form of flavonoids and micro RNA.
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PPAR-y AGONIST PIOGLITAZONE RESTORED MOUSE LIVER,
KIDNEY MEDULLA AND LUNG MRNA EXPRESSION OF CLOCK
GENES AND INFLAMMATION-RELATED GENES DISRUPTED BY

REVERSED FEEDING
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The circadian rhythm system regulates lung function as well as local and systemic
inflammations. The alteration of this rhythm might be induced by a change in the eating rhythm.
Peroxisome proliferator-activated receptor gamma (PPARG) is a key molecule involved in
circadian rhythm regulation, liver, kidney and lung functions, and metabolic processes.

We described the effect of the PPARG agonist pioglitazone (PZ) on the diurnal mMRNA
expression profile of core circadian clock genes (Arntl, Clock, Nrldl, Cryl, Cry2, Perl, and
Per2) and metabolism- and inflammation-related genes (Nfe2l2, Pparg, Rela, Cxcl5 and Scnnlg)
in the male murine liver, kidney medulla and lung disrupted by reversed feeding (RF).
Additionally, we measured liver expression of PPAR-y, pNF-xB, and IL-6 by Western blotting,
urinary K*, Na*, urine volume, food, and H. O intake, cellularity and interleukin concentration in
BAL.

In mice, RF disrupted the diurnal expression pattern of core clock genes in liver, kidney medulla
and lung.

Administration of PG at 7 AM to nighttime-feeding mice did not reveal any influence on
the expression of the clock or inflammation-related genes either at midnight or at noon. In the
daytime-feeding group, PG intake at 7 PM led to an increase in Per2 and Rev-erb alpha mRNA at
noon, an increase in Ppar-y mRNA at midnight, and a decrease in Nfkb (p65) mRNA at noon. In
general, PG administration at 7 PM slightly normalized the impaired expression of clock genes
and increased anti-inflammatory potency impaired by reversed feeding. According to our data, PG
intake at 7 PM exerts strong normalization of clock gene expression with a further increase
in Nrf2 and, especially, Ppar-y and PPAR-y expression with inhibition of Nfkb and pNF-«xB
expression in daytime-feeding mice. These expression changes resulted in decreased
hyperglycemia, hypercholesterolemia, ALT, and AST activities. RF uncoupled the peripheral
clock gene rhythm in mouse kidney tissues. It was accompanied by a decreased expression of
Nfe2l2 and Pparg as well as an increased expression of Rela and Scnnlg. These changes in gene
expressions concurred with an increase in urinary Na*, K* , water excretion, microcirculation
disorders, and cell loss, especially in distal tubules. PG induced the restoration of diurnal core
clock gene expression as well as Nfe212, Pparg, Scnnlg mRNA, and decreased Rela expressions,
stimulating Na* reabsorption and inhibiting K* excretion. RF decreased Nfe2l2 and Pparg and
increased Rela and Cxcl5 expression in lung tissue. There were elevated levels of IL-6, TNF- alpha,
total cells, macrophages, and lymphocyte counts in bronchoalveolar lavage (BAL) with a
significant increase in vascular congestion and cellular infiltrates in male mouse lung tissue.
Administration of PZ regained the diurnal clock gene expression, increased
Nfe2l2 and Pparg expression, and reduced Rela, Cxcl5 expression and IL-6, TNF- alpha, and
cellularity in BAL. PZ administration at 7 p.m. was more efficient than at 7 a.m. Thus, PG had a
potent chronopharmacological effect when administered at 7 PM to daytime-feeding mice.
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CD8" T cells with cytotoxic properties contribute to protective immune responses against
SARS-CoV-2 in patients with coronavirus disease 2019 (COVID-19). In patients with COVID-
19, CD8" T cells exhibited activated phenotypes, although the absolute number of CD8" T cells
was decreased. Long-COVID syndrome was often accompanied by the dysregulation of the
immune system. This may result from changes in various immune checkpoint receptors, expressed
on CD8" T-cell and CD8* T-cell exhaustion [1, 2, 3]. The aims of this work were to study the
expression of inhibitory checkpoint receptors-ligand PD-1/PD-1L, regulating marker CD38, and
inhibitory receptor TIM-3 on CD8* T cells in patients with mild, moderate, and severe COVID-
19 to identify risk factors for the formation of immunopathology syndromes in these patients.

This study involved 64 adults (43 (67%) female and 21 (33%) males) aged 18 to 65 years
with post-COVID and was distinguished into mild, moderate, and severe forms of disease and 20
healthy control participants. Multiparametric flow cytometry analysis was performed on EDTA
peripheral blood samples collected from 60 cases of COVID-19 and 20 healthy controls.

As a result of our research, in patients with long COVID-19 after severe form COVID-19
the level of expression of PD-1(CD279%) was significantly lower (0,041) than in the mild,
moderate COVID-19 and the control group. The expression of PD-1L(CD274") was significantly
higher than in the control group (0,003) and mild, and moderate COVID-19 (0,011). The
expression of CD38 was significantly higher than in the control group (0,042). However, the
expression of TIM-1(CD366") was significantly lower in comparison with the control group
(0,046) and mild form moderate COVID-19 (0,043).

So we found the increasing expression of CD38 [5] and the decreasing expression of TIM-
3 [4] in patients with long COVID after severe COVID-19. We indicated that patients with a severe
form of COVID-19 had the greatest risk of immunopathology because they have: 1) a decreased
count of CD8" T cells; 2) a tendency to switch to Th1l-dependent immune response; 3) PD-1/PD-
1L system imbalance and upregulation of activatory/inhibitory receptors. CD8" T cells of these
patients lose their immunoregulatory ability, what creates prerequisites for the development of
immunopathology, probably autoimmune processes.

Acknowledgement:
This research was supported by the Ministry of Health of Ukraine (project 0124U001386 “Evaluation of
immunological (regulatory and apoptotic) mechanisms in patients with post-traumatic stress disorder and viral load)

1. Rha M-S and Shin E-Ch, Cell Mol Immunol, 2021, 18(10): 2325-2333

2. Yang Y, Miller H, Byazrova MG et al. Emarging Microbes and Infection, 2023, 19, 228-237

3. Westmeier J, Paniskaki K, Karakdse Z, et al. American Society for Microbiology Journals, 2020, 11(5) , 350-
357

4. LiuY, ShuQ, Gao L. etal, Clinical Immunology, 2010, 137, 288-295.

5. Horenstein AL, Faini AC and Fabio Malavasi Physioligical Reviews, 2021, 101(4), 1457-1486.

63


mailto:ahavrylyuk@meta.ua

Session 4: Medical problems of cell biology/ Mexnuni npodaeMu KiiTHHHOIL Giosorii

MORPHOLOGICAL AND QUANTITATIVE ANALYSIS OF CONDUIT
FOR 3D SCAFFOLDS TO REPAIR INJURED PERIPHERAL NERVES

Valeriia Ustymenko Lecture 6

Valeriia Ustymenko®2, Tetyana Pivneva?®, Yana Naumenko!?, Taras Petriv®, Oleksandr
Bomikhov!?, Volodymyr Medvediev'#, Pavel Belan??, Nana Voitenko!?

! Dobrobut Academy Medical School, Kyiv, Ukraine
2 Bogomoletz Institute of Physiology, National Academy of Sciences of Ukraine, Kyiv, Ukraine
% Kyiv Academic University, National Academy of Sciences of Ukraine, Kyiv, Ukraine
* Bogomolets National Medical University, Kyiv, Ukraine
®> Romodanov Neurosurgery Institute, National Academy of Medical Sciences of Ukraine, Kyiv,
Ukraine
Email address: valusty@biph.kiev.ua

Peripheral nerve injury (PNI) represents a significant clinical challenge due to its
complexity and the severe impact it can have on patients’ quality of life. In the ongoing project,
we have implemented a new type of 3D-printed microscaffolds to guide the axons and vessels.
However, the material of scaffolds can not be directly sutured to the stumps of the damaged sciatic
nerve. Therefore, to treat the PNI using microscaffolds, we initially used the silicon tube sutured
to the stumps to study its regeneration potential alone to further use it as a conduit to host the
scaffolds.

The 10 mm long silicon tube having 1 mm inner and 2 mm outer diameter was used to
bridge a 6 mm gap in the sciatic nerve of ~7-week old Wistar rats. Silicon tube conduits and
contralateral intact nerves were harvested after 20 weeks. Immunohistochemical staining was
carried out to visualize axons (cytoskeleton protein neurofilament heavy chain, NfH), myelinating
and non-myelinating Schwann cells (myelin basic protein, MBP, and cytoplasmic protein S100,
respectively) and endothelial cells of vessels (rat endothelial cell antigen, RECA). The confocal
imaging was performed on two types of samples: (i) whole-mount sciatic nerve to observe PNI-
induced morphological changes and (ii) nerve cross-sections to analyze them quantitatively.
Obtained images were processed and analysed using Python. Acquired data were statically
processed using R.

We found that the diameter of the nerve regenerated in the silicon tube was significantly
smaller compared to the one of the contralateral nerves and even the inner diameter of the silicon
tube. The regenerating axons within the tube were mainly grown in parallel to rostrocaudal axes.
Immunohistochemistry revealed a significantly higher density of axons within the regenerating
sciatic nerve inside the tube compared to the contralateral nerve indicating a substantial axonal
sprouting after PNI. The mean diameter of the regenerating axons was significantly smaller
compared to that of contralateral nerves. The presence of Schwann cells was almost negligible in
the nerve within the tube implying disrupted remyelination of nerves in the silicon tube. The
behaviour testing results showed that there was no significant recovery of motor function during
20 weeks after nerve dissection as revealed by evaluating the sciatic functional index (SFI).

We have concluded that the silicon tube creates conditions for partial peripheral nerve
regeneration after excision, but it does not lead to functional recovery. Thus, if the implantation of
3D-printed scaffolds in the silicone tube conduit results in significant structural and functional
improvements after the PNI, it should be attributed to the scaffold usage.
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There is substantial evidence supporting the close link between gastrointestinal (Gl)
dysfunction and the development of neurodegenerative diseases such as Parkinson's disease (PD)
[1]. Specifically, disturbances in intestinal motility, constipation, bloating, nausea, and dysbiosis
can occur even before the onset of motor symptoms in PD, indicating early involvement of the Gl
tract in the pathological process [2-3]. TRPV4 non-selective cation channels play a significant role
in the pathogenesis of inflammation and disruption of Gl barrier function [4]. Activation of these
channels inhibits the contractile activity of the colon and delays defecation in mice [5]. However,
the involvement of TRPV4 in the pathogenetic changes in GI motor function in PD remains
unclear.

Therefore, our study aims to establish the role of TRPV4 ion channels in the mechanisms
of secretory and motor functions of the colon under experimental PD.

PD was modeled in male non-linear white rats by stereotaxically injecting the selective
neurotoxin 6-OHDA into medial forebrain bundle (AP=-5,3; ML=%2,0; DV=-7,2). The percentage
of dopaminergic neuron degradation was assessed using the apomorphine test 1 and 2 weeks post-
operation. The contractile activity and transmembrane potential difference of an isolated section
of the colon were recorded under the influence of 0.3 UM GSK1016790A (a TRPV4 agonist,
hereafter GSK) using the balloonography method and the Ussing chamber, respectively.

The study established that rats with 6-OHDA-induced parkinsonism exhibited an increased
number of rotations following the apomorphine test, as well as reduced water content in feces and
decreased water intake. Gastrointestinal motility in these rats was 26% slower compared to the
control group. Additionally, administration of GSK resulted in a 42% reduction in contractile
activity of the distal colon in 6-OHDA rats compared to control (carbachol stimulation).
Investigation of the effects of GSK on intestinal secretion and epithelial permeability revealed that
all experimental groups experienced a decrease in short-circuit current over time, indicating
reduced ion secretion across the intestinal epithelium. Simultaneously, the transepithelial
permeability of the colonic epithelium in Parkinsonian rats was lower under DMSO treatment but
significantly higher under GSK treatment, suggesting increased epithelial permeability due to
TRPV4 agonist action.

These results demonstrate a significant impact of TRPV4 channels on colonic contractile
activity and epithelial permeability in 6-OHDA rats. This may indicate a potential role for these
channels in the pathophysiology of Parkinson's disease.
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In the study, we evaluate the effect of grape pomace extract, rich in natural polyphenol
complex on oxidative and nitrative stress markers in the blood plasma and liver of rats with
streptozotocin-induced diabetes mellitus (DM).

The activities of antioxidant enzymes (superoxide dismutase, catalase, and glutathione
peroxidase) decreased in plasma and liver in DM. When the extract was entered to animals with
DM, the activity of the antioxidant enzymes increased to control in plasma and liver. Excess
amounts of reactive species cause oxidation of proteins, lipids, and nucleic acids, and highly toxic
by-products formation. In DM, the content of proteins carbonyl derivates and TBA-reactive
substances (TBARS) increased in plasma and liver compared to control. The extract caused a
decrease in the content of oxidative stress markers to control in plasma in DM. However, the
content of proteins carbonyl derivates and TBARS remained higher than the control in liver, when
the extract was administered to animals with DM.

Hyperglycemia and oxidative stress lead to impaired production of nitric oxide (NO). NO
is synthesized by enzymes belonging to the family of NO synthases (NOS). It was shown the
increase of the activity of both constitutive and inducible NOS in plasma and liver in DM. The
grape pomace extract caused the decreased of NOS activity in studied tissues under DM. To
evaluate the level of the NO production, the concentration of NO stable metabolites (NOx) was
studied. The levels of nitrites and nitrates increased in liver and to a greater extent in the plasma
of rats with DM. The extract administration to diabetic animals reduced the content of NOXx to
normal range, except for the content of nitrates in the liver, which remained 20% higher than the
control.

L-arginine is the substrate of the NOS reaction. The L-arginine level was higher than the
control in plasma and liver in DM. When the extract was administered, the content of L-arginine
decreased in plasma, and remained slightly elevated in the liver in DM. In normal condition, the
major site of arginine metabolism in ureotelic animals is the liver. Here, arginine is synthesized
from citrulline in the urea cycle. Arginine is then converted to urea and ornithine by arginase. To
examine possible alterations of urea cycle in the NO pathway defects, we measured concentrations
of urea and uric acid. We found an increased level of urea in plasma and liver in rats with DM.
Under DM the content of uric acid in the liver decreased, while it did not change in the plasma.
The extract caused the decrease of the urea in plasma, but not in the liver in DM. The extract also
normalized the content of uric acid in the plasma, and further reduced its content in the liver.

The obtained results confirm that the grape pomace extract, rich in a natural complex of
polyphenols, is capable of correcting systemic oxidative and nitrative stress in DM, in particular
affecting the activity of antioxidant enzymes and L-arginine / NO-synthase system, and
suppressing the pathological oxidation of proteins and lipids.
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Recently, the study of the impact on the health of the population of various adverse
environmental factors is the most urgent and difficult task. The danger of a negative impact on the
health of the population and biota in general may arise as a result of anthropogenic pollution of the
aquatic environment. The main causes of water pollution, according to sanitary-epidemiological and
microbiological indicators, are the discharge of untreated domestic and industrial wastewater,
unsatisfactory operation of treatment facilities, lack of sanitary zones, etc. In this regard, today one of
the urgent problems is providing the population of Ukraine with high-quality and safe drinking water
[1, 2].

Water may contain biologically active impurities that have a negative impact on human health.
Physicochemical methods of water composition analysis do not provide an opportunity to
comprehensively assess water quality and predict the impact of substances present in it on living
objects. These methods determine only the presence and quantity of chemical elements in the studied
water samples, but cannot determine the specifics of the formation of the quality of the studied water
samples due to a very large number of possible combinations of chemical compounds in water
solutions (there are more than 75 million of them). Thus, there is a need to develop and use new
methods of comprehensive assessment of the safety and quality of drinking water with the possibility
of predicting its impact on various living organisms [2].

The aim of the study was to evaluate the quality of drinking water of various origins by its
cytotoxic effect on human and animal cell cultures in vitro.

Many studies have confirmed that in vitro methods are quite accurate, quick to set up, and
economically viable. The prospects of research using in vitro methods are also strengthened by the
growing attention to the role of ethical aspects when choosing the object of research, the increasing
interest of scientists and the general public in the humane treatment of warm-blooded animals, and
the reduction of their number in scientific experiments [3, 4]. The results of the conducted work
confirm the received data of scientific research on the perspective of using human and animal cell

cultures to evaluate the quality of drinking water.

The research was carried out within the framework of the project No. 0123U103297 "Hygienic substantiation of the use
of a portable water disinfection system in the conditions of hostilities and emergency situations™).
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Type 1 diabetes mellitus (DM) is the most common endocrine disease characterized by
absolute insulin deficiency and increased blood glucose concentration. It should be noted that
prolonged hyperglycemia alter the normal hallmarks of red blood cells (RBCs) biochemistry and
physiology, such as metabolism properties, protein homeostasis, redox status, cytoskeletal
dynamics, deformability and shape [1, 2]. Thus, it is not surprising that the functional state of
RBCs is altered under diabetes, which underlies its clinical importance. Indeed, possibilities of the
pharmacological therapy based on plant raw materials are focused on normalization of the general
condition of patients with DM and lowering risk of diabetes-related complications. One of the
promising medicinal plants is Cornaceae family. Cornelian cherry contains health-promoting
compounds in its fruits. Generally, phytocompounds from fruits of cornelian cherry show a wide
range of biological properties: antidiabetic, antioxidant, and immunomodulatory [3]. Since the
versatile properties of erythrocytes allow them to reflect an organism’s pathophysiological status,
therefore our work aimed to investigate the effect of the fruit extract of hybrid C. mas x C.
officinalis on the functional state of RBCs in rats with DM.

DM was induced by intraperitoneal injection of streptozotocin (STZ) [3]. On the 10th day
from the moment of diabetes induction, an extract of the fruit of hybrid C. mas x C. officinalis was
administered orally to rats for 14 days at a dose of 20 mg/kg of b. w. On the 25th day of the
experiment, the animals were decapitated, and hematological biomarkers were determined.

We observed an increase in the number of reticulocytes, their daily production, aggregation
ability of RBCs, and the concentration of sialic acids in the blood plasma against a decrease in the
resistance of RBCs to acid hemolytic agents, in the duration of hemolysis, and a significant
decrease in the content of sialic acids in RBCs under STZ-induced DM. Sialic acids provide the
surface of RBCs with a high negative charge, thereby preventing aggregation. The findings taken
above identify that RBCs have a wide array of functional alters in diabetic rats. The administration
of the fruit extract of hybrid C. mas x C. officinalis to animals with diabetes caused reliable positive
changes in the normalization of these blood parameters to the level of the control group of rats. It
is noteworthy that the studied extract in rats with STZ model of diabetes increased sialic acids
content in RBCs and their resistance to the acid hemolytic agent, suggesting a promising
therapeutic approach. Since the functional state of RBCs has been restored, one may speculate that
such changes are due to the properties of bioactive substances of the extract from fruit of hybrid

C. mas x C. officinalis.
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BIIJINB HABYTOI KOPOTKO30POCTI HA CACTEMHUI IMYHITET
TA NIOKA3HUKHN HEUPOIUHAMIYHUX ®YHKIIN
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Cepen maromnorii 30poBOI CEHCOPHOI CHCTEMHM TIepIIe Miclle Tocigae HalyTa
KOpPOTKO30PICTh, HA TOTOYHUN MOMEHT JIaHOIO MATOJIoTiE0 cTpaxaatoTh 30 % HaceneHHs Haoi
wiaHetd. HaOyTra KOpOTKO30pICTh, pO3INIAJAETbCA SK ajanTalliiiHa peakiisi Ha TpuBaje
PO3MIIAaHHS IPIOHUX TPeIMeETiB (JIiTep, CIiB, CHMBOJIB, IIU(p) 3 KOPOTKOT BifcTaHi [1-2].

Hamumu fpocnipkeHHSIMU BCTaHOBJICHO, IO Ha0yTa KOPOTKO30PICTh PI3HOTO CTYIICHSI
(cmabkoro, cepeAHbOro, BHCOKO) CYNPOBOKYETbCS (OPMYBAHHSAM BTOPHHHHUX IOPYIIEHH B
CUCTEMHOMY IMYHITETI: CIIaOKUM CTyIiHb — MOpPYUIEHHS B Hecnmenu@iuHid JaHI[l CHCTEMHOTO
IMYHITETY, CepelHId CTYIMiHb — MpOsAB AUCPYHKIII B KIITUHHIA Ta HecrneuuiyHii naHIi
CUCTEMHOIO IMYHITETY, BHUCOKa — (OpPMYBaHHS MOpYIIEHb HeCHeuu(IuHOi, KIITUHHOI Ta
TYMOPAJIbHOT JJAHOK CUCTEMHOTO iMyHiTeTy [1-2].

[Ipo cran HelipoauHaMIyHUX QYHKIIN CyIUIN 32 TOKa3HUKaMHU JaTeHTHUX nepioais (JIIT)
ceHCOMOTOpHUX peakiid pizHoi ckimagHocti (CMPPC) Ta GyHKIIIOHAIBHOI PYXJIUBICTIO
HepBoBux mporecis (OPHII).

Hamu 6yno 3’scoBaHo, 110 Ha TJ11 HA0yTOT KOPOTKO30POCT1 PI3HOTO CTYIEHS BiIOYBAIOTHCS
pizHoHanpasiieHi 3Mian BenmmurH JIIT CMPPC. JIIT CMPPC y mroneit, mo cTpakaaloTh Ha HA0yTy
KOPOTKO30PICTh PI3HOT'O CTYIEHs 3HAXOIMINCh B MeXkax pedepeHTHUX 3HaueHb. Came JIIT maroTh
BHCOKY TCHETHYHY JETEPMIHOBAHICTh, SK (D1310JIOTIYHA XapaKTEPUCTHUKA MISUTBHOCTI HEPBOBOT
cuctemu. OPHII nHa ¢oni cmabkoro Ta cepeaHbOTO CTyMeHs HaOyToi KOPOTKO30pOCTi
XapaKTepU3yBAIMCS JOCTOBIPHUM 3MEHIICHHSIM Yacy BUTPAu€HOTO Ha MPOXOKEHHS TECTy, L0
BKa3zye Ha BHCOKY Ipale3/1aTHICTh IeHTpalibHO1 00poOku iHdopmarrii [[HC. Bucokuit cTynenp
Ha0yTOi KOPOTKO30POCTI XapakTepuszyBaBcsi AocTtoBipHUM moripmenHs ®PHII, 306iabmenHsM
Yyacy BUTPAuY€HOTO Ha IMPOXOJ/DKEHHS TEeCTy, 110 BKa3ye Ha 3HAYHE MOTIPIICHHS IEHTPaIbHOI
00poOku Hpopmarrii [IHC.

Hamu BusiBieHa xopensiiiiHa 3aleKHICTh MDK MOKa3HUKAaMU CHCTEMHOTO IMYHITETY Ta
®PHIT na 111 HabyTOT KOPOTKO30POCTi pizHOTO CTYyMEeHs [ 1-2].
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HEMATOPOIESIS AND CHEMICAL SKIN BURNS: WHAT IS THE
DIFFERENCE IN THE BLOOD MARKERS OF THE HEALING PROCESS?
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According to the Global Burden of Disease (GBD) 2019 study, 8,378,122 cases of burns
are reported annually, resulting in 111,292 deaths [1]. Most cases were thermal burns. Treatment
protocols are directed at pain management and inflammation prevention. Given chemical burns'
relatively low prevalence, they have not been as extensively investigated as thermal burns. This
underscores the urgent need to develop specific treatments which can potentially improve patient
outcomes and reduce mortality rates. Blood cells are active players in the regenerative process.
Nevertheless, the hematopoietic system involvement in tissue restoration after chemical injuries
and blood cell characteristics have not been investigated. Moreover, the easy availability of blood
parameters is a good marker of the pathological process course.

This study aimed to investigate hematopoiesis and blood cells' dynamic following acid or
alkaline burn for reparation mechanisms depicting as a basis for treatment approaches
development. The chemical burns were induced by a 10-minutes skin application of 10N HCL or
3M NaOH solutions after intramuscular xylazine hydrochloride (8 mg/kg) and intraperitoneal
telazol (5 mg/kg) anesthesia. In both cases, a second-degree burn was developed [2].

After 7 days of both types of chemical burn, leukocytosis developed. But, in the alkaline
burn group, leukocyte count was 20% higher than the acid-burn group and remained elevated on
day 14 (acid burn: WBC tends to normalize due to hematopoiesis failure). In contrast to acid burn,
which is associated with a three-fold elevating neutrophils count in blood, alkaline burn
demonstrated relative neutropenia with lymphocytosis and monocytosis on the background of the
left shift. An increase in the band blood count was specific for both burn types. Hematopoiesis
demonstrates activation of all myelopoietic lineages with progenitor cell juvenilities. Opposite
neutrophils and lymphocytes dynamic in blood followed by acid or alkaline burn can be associated
with different skin injuries: coagulation or liquefactive necrosis, respectively.

Conclusion. Chemical burn regeneration is assisted by blood cells with different markers:
lymphocytosis and monocytosis with shortening period regeneration in alkaline burns vs.
neutrophilia on the background prolonged skin regeneration after acid burns.
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EFFECT OF TRANSLOCATION t(8;21) ON CYTOMORPHOLOGICAL
CHARACTERISTICS OF BLASTS AND NEUTROPHILS OF PEDIATRIC
ACUTE MYELOID LEUKEMIA
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Introduction. The most common variant of AML in children is AML with signs of
maturation (FAB variant M2) [1]. Numerous studies demonstrate a more favorable prognosis in
the presence of the t(8;21) translocation in patients with M2 AML [2]. Even though polymerase
chain reaction (PCR) is still the standard method for detecting t(8;21), there is data on its
morphological characteristics in bone marrow [3].

Aims. To study the association between cytomorphological features of leukemic cells in
the presence/absence of t(8;21) translocation in children with AML.

Materials and methods. The study was conducted on 20 bone marrow samples of patients
aged 0 to 18 years (9 female and 11 male) with a laboratory-confirmed diagnosis of AML. Bone
marrow smears were stained using Romanovsky-Giemsa method and myeloperoxidase staining.
The following cytomorphological signs were evaluated: the presence of Auer's rods,
myeloperoxidase activity, the intensity and nature of neutrophil cytoplasmic staining, the mature
granulocyte with pseudo-Pelger-Huet anomaly of the nuclei.

Results. Light microscopy found that in 80% of samples with a confirmed t(8;21)
translocation, homogeneous pink staining of the neutrophil cytoplasm with prominent azurophilic
granulation was observed. At the same time, in samples without t(8;21), these features were found
in only 20% of cells. There was a predominance of pale cytoplasm staining of mature granulocytes
without pronounced granulation (p<0.01). Kramer's coefficient V (0.6) indicates a direct moderate-
strong correlation between indicators.

In 70% of samples with t(8;21), high myeloperoxidase activity was detected in more than
90% of blast cells, in contrast to samples without t(8;21), in which low myeloperoxidase activity
was specific for blasts and just 20% of them have moderate/high myeloperoxidase activity
(p<0.01). Kramer's coefficient V (0.528) indicates a moderate correlation between the t(8;21)
translocation and myeloperoxidase activity.

No statistically significant correlation was found between the presence of t(8;21) and the
presence of Auer's rods (V=0.18) or presence of pseudo-Pelger-Huet anomaly (V=0) (p>0.05).

Conclusions. The study's results revealed the homogeneous eosinophilic staining of
mature neutrophil cytoplasm with abounded azurophilic granularity in combination with high
myeloperoxidase activity in bone marrow blasts are morphological predictors for the t(8;21)
translocation in leukemic cells of children with AML (M2 variant).

1. Bhatti IA, Haider G, Khan Y1, Saifuddin T. J Pak Med Assoc. 2022;72(3):537-539.

2. Al-Harbi S, Aljurf M, Mohty M, Almohareb F, Ahmed SOA. Blood Adv. 2020;4(1):229-238.
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REDISTRIBUTION OF SIALYLATED MEMBRANE
GLYCOCONJUGATES AND ERYTHROCYTE STABILIZATION WITH
BIOLOGICALLY ACTIVE COMPOUNDS G. OFFICINALIS INTYPE 1

DIABETIC RATS
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Halyna Hachkova, Mariia Nagalievska, Natalia Sybirna

Ivan Franko National University of Lviv, Lviv, Ukraine
Email address: halyna.hachkova@Inu.edu.ua

Diabetes mellitus (DM) is a chronic metabolic disorder characterized by elevated blood
glucose levels, severity continues to rise worldwide. Chronic hyperglycemia affects the
morphological and functional changes of erythrocytes: stimulates redox imbalances, disturbs
normal cell membrane architecture, and alters the expression levels of various membrane
transporters [1-2]. Erythrocytes dysfunction may lead to deranged tissue oxygenation through a
variety of mechanisms contributing to changes in normal rheology and hemodynamics [3].
Collectively, these contribute to erythrocytes dysfunction, reducing their lifespan in circulation
and leading to anemia and the development of various DM-associated complications.

Many medicinal plants are known to be used in alternative medicine in many countries
around the world to treat of DM, but the list of official antidiabetic drugs based on them is
insufficient. A promising raw material for the creation of antidiabetic drugs of natural origin is
Galega officinalis L.

The study aimed to investigate the effects of the non-alkaloid fraction of G. officinalis
extract on the structural and functional state of erythrocytes under the condition of DM by
determining erythrocyte resistance to acid hemolysis and changes in the structure of erythrocytes
membranes glycoconjugates carbohydrate determinants.

Type 1 diabetes was induced by streptozotocin (60 mg kg™") in Wistar male rats. The non-
alkaloid fraction of Galega officinalis extract [4] was administered to rats per os using a tube at
doses 600 mg/kg (one dose per day) daily for 14 days.

An increase in the resistance of erythrocyte to hemolysis, inhibition of lipid peroxidation
and an increase in the content of membrane-bound sialic acids and the degree of their exposure in
the terminal position of the oligosaccharide sequences of erythrocyte glycans during the
administration of herbal preparation based on the non-alkaloid extract of G. officinalis under
conditions of diabetes is a characteristic feature of the rejuvenation of the erythrocyte pool in
bloodstream. Increase in sialylation of erythrocyte membrane glycoconjugates is a molecular
mechanism of reducing the aggregation these cells under the influence of biologically active
substances of G. officinalis. Corrective effect of the biologically active substances of G. officinalis
on the morphofunctional state of erythrocyte can be an experimental confirmation of the need for
the development of functional foods based on G. officinalis, which can be used in complex therapy
of diabetes and prevent the harmful effects of hyperglycemia.
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FUNCTIONAL STATE OF ERYTHROCYTES AFTER THE
ADMINISTRATION OF THE MEDICINAL MUSHROOM GANODERMA
LUCIDUM (AGARICOMYCETES) TO ANIMALS WITH EXPERIMENTAL

METABOLIC SYNDROME
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Metabolic syndrome (MetS) and its components are now actively studied worldwide. Still,
pathological changes in the human blood system under this pathology, in particular in erythrocytes,
remain insufficiently studied. The study of the biologically active components of G. lucidum and
their effects on metabolism is a promising area of research that will help to find an effective means
for the prevention and treatment of patients with MetS. Therefore, our work aimed to investigate
the effect of G. lucidum extract on the functional state of red blood cells in experimental MetS.

The research was carried out on white outbred male Wistar rats. MetS was induced by a
high-carbohydrate diet: for 42 days, the animals consumed a 10% fructose solution instead of
drinking water. After the induction of MetS, a suspension of freeze-dried extract of the mycelium
of the G. lucidum mushroom was administered per os in a dose of 1 g/kg of the animal's body
weight for 14 days.

MetS is characterized by an increase in the number of erythrocytes by 14.7% on the
background of a decrease in hemoglobin concentration by 28.2% compared to control animals. For
a more detailed assessment of the level of hypoxia, we conducted a study of the affinity of
hemoglobin for oxygen. The analysis of the graphs of the oxyhemoglobin dissociation curve
showed that in MetS there is an increase in the affinity of hemoglobin for oxygen by 9% compared
to the control. Under the same conditions, an increase in the content of glycated hemoglobin by
29.5% and fetal hemoglobin by 17.6% was established, which are characterized by an increased
affinity for oxygen and explain the changes in the oxyhemoglobin dissociation curves recorded by
us [1]. Since hypoxia causes increased secretion of erythropoietin, which leads to increased
erythropoiesis [2], we decided to investigate the number and daily production of reticulocytes. We
found that MetS is accompanied by a 2.6-fold increase in the number of reticulocytes and a 2.3-
fold increase in the daily production of reticulocytes, compared to controls. Also, MetS was
accompanied by a decrease in the resistance of erythrocytes to the action of an acid hemolytic: the
number of hemolyzed erythrocytes at the peak of hemolysis was 30.8% higher compared to control
animals, and the duration of hemolysis was reduced from 8.0 min to 6.5 min.

The use of the extract led to the normalization of the number of erythrocytes, the
concentration of hemoglobin, the number and daily production of reticulocytes, led to an increase
in the resistance of erythrocyte membranes to acid hemolytic and a decrease in the affinity of
hemoglobin for oxygen, which may be associated with a decrease in the content of glycated and
fetal hemoglobin.

The obtained results show that the G. lucidum mushroom extract has a corrective effect on
the functional state of the erythron system. This suggests a high potential for using this mushroom
to correct the pathological conditions that accompany the development of MetS.
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VITAMIN Ds MODULATES HEPATOCELLULAR UNFOLDED PROTEIN
RESPONSE IN NON-ALCOHOLIC FATTY LIVER DISEASE
ASSOCIATED WITH EXPERIMENTAL TYPE 2 DIABETES
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Vitamin D3 (Ds) is a potent regulator of liver function, but its precise hepatoprotective
mechanisms in nonalcoholic fatty liver disease (NAFLD) associated with type 2 diabetes mellitus
(T2DM) are not fully understood. The aim of the study was to examine the effect of Dz on the
unfolded protein response (UPR) in the liver of diabetic rats with NAFLD.

Type 2 diabetes was induced in male Wistar rats (230.0+12.0 g) kept on a high-fat diet for
2 months followed by a low dose STZ injection (25 mg/kg b.w.). Diabetic rats were divided into
2 groups, treated with or without Dz (1000 1U/kg b.w., 30 days). NAFLD was assessed
histologically (Sudan IT1&Gill’s Hematoxylin Il and AFOG). Serum 25-hydroxyvitamin D3 (25D3)
was measured by ELISA. We used Western blotting to determine target protein levels.

T2DM was accompanied by hyperlipidemia, hyperglycemia and an increase in HOMA-IR
(2.5-fold vs. control). T2DM caused total lipids accumulation in the liver (42.1+2.3 vs. 34.0+1.2
mg/g of tissue in control, p=0.04) that was also confirmed histologically. We found an increase in
the number/size of lipid droplets in hepatocytes without significant degenerative changes in cells.
ApoB100 increased by 1.68 times, and PPARY level decreased almost twice in the diabetic liver
compared with control. As evidence of endoplasmic reticulum (ER) stress in liver associated with
T2DM, we identified upregulation of key UPR players (GRP78 by 1.68-, ATF6 by 1.90-, PERK
by 1.34-, and IRE1 by 2.45-fold vs. control, p<0.05). ER stress-inducible protein CHOP was also
found to be elevated (by 1.65-fold) in T2DM vs. control. 25D3 circulatory pool decreased to
27.924.2 nmol/L in T2DM vs. 88.5+7.3 nmol/L in control (p=0.02). D3 supplementation
completely restored 25D3 to 85.6+7.5 nmol/L, reduced glucose levels by 16% and HOMA-IR by
36% compared with T2DM, without affecting HbAlc. In parallel, Ds partially normalized lipid
profile, reducing the levels of total lipids, total cholesterol, triacylglycerides and free fatty acids
(by 38%, 26%, 230%, 34%, respectively) vs. T2DM. There was no effect of Dz on ApoB100,
while PPARYy increased 3-fold vs. T2DM. Dz downregulated GRP78 by 2.2-, ATF6 by 1.23-,
PERK by 1.63-, and CHOP by 1.2-fold vs. T2DM (p<0.05), with no effect on IRE1. XBP1 was
decreased by 14% in diabetics and by 20% after D3 vs. control. D3 treatment reduced signs of
NAFLD, but lipid droplets were still observed in individual hepatocytes.

T2DM-induced metabolic changes were associated with D3 deficiency, moderate signs of
steatosis and impaired UPR status in liver. The effectiveness of D3 as hepatoprotective agent for
NAFLD treatment was supported by its ability to reduce lipotoxicity and diminish UPR activation.
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JUCOYHKIUIA EHAOTEJIIO TA KIIITUHHI MAPKEPU CUCTEMHOI'O
3AITAJIEHHSA Y XBOPUX HA XPOHIYHE OBCTPYKTUBHE 3AXBOPIOBAHHSA
JIETEHb TA Y IOEAHAHHI 3 IINEMIYHOIO XBOPOBOIO CEPIIA
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XpoHiyHe o0cTpyKTUBHE 3axBoproBaHHs jiereHb (XO3JI) ta imemiuna xBopoda cepust (IXC)
€ aKTyaJIbHOIO ITP0o0JIeMOt0 XXI CTOMITTS y 3B’A3KY 3 BUCOKOIO JICTAIBHICTIO Ta IHBAIIU3AIIIEI0 HACETICHHS
pi3HUX KpaiH CBiTy, a TakoX 3 0aratoakTOpPHICTIO MATOJNOTIYHKUX TPOIECIB, IO JIKATh B iX OCHOBI.
Hezanepeunum Ha cborojHi € (pakt O6ararokoMmoHeHTHOCTI maroreHe’y XO3JI, ge rosoBHEUM
MEXaHI3MOM € 3alajlbHUM TPOIEC, SKUH MICIIEBO Bpaka€ MUXAJbHI NMUISIXH Ta MAa€ CHUCTEMHI
nposiBu. Y cBiTii cydacHUX TeHaeHI XO3J1 po3risnaeTsest He JTUIIIE K 3aXBOPIOBAHHS JIETEHb,
a sIK CHCTEMHE 3aXBOPIOBAHHS, IPH IKOMY BUHHKAIOTh 3MIiHU y PI3HUX OpraHax Ta cucremax. [Ipu
XO3JI kniTHHY 3anaIeHHs HAKOMMYYIOThCS HE JIMIIE B TApEHXIMHU JIET€Hb Ta CTIHKaX TUXaJbHUX
NUISIXIB, @ 1 'y CyIMHHIN CTIHI. Pa30M 13 3HI)KEHHM MOCTYIUICHHSIM KUCHIO, 3alaIbHUM TTPOIIEC
CIPUYHMHSIOTH CHIOTEMATbHY JUCHYHKIIIIO y CYJAUHAX MAJIOTO KoJia KpoBoooOiry. EHoTeniansaa
TUChYHKIS CYIMH MaJloTO Kojia KpoBooOiry crocrepiraerbes sik mpu XO3JI Baxkoro, Tak i
JIETKOTO CTymeHiB. Lle 3yMOBIIIOE MOPYIIEHHST PEryJsAilii CYJUHHOTO TOHYCY Ta mpoJideparlito
KJIITUH Y CyJTMHHINA CTIHIII.

KinitrHHI MOKa3HUKY 3amajieHHs1 Oyr BUBUYEHI B OCHOBHIM T'PYIl XBOPHX 3 MOETHAHHIM
XO3JI ta IXC1i B nBox rpymax mopiBHSHHSA — XBopuX 3 i30ap0BanuMu XO3JI 1 IXC.

Binmomo, mo B mpoxykmii MemiaTopiB 3amayieHHS MpHiiMae y4dacTh BEJIHMKAa KUTBKICTh KIIITHH,
NPOBIIHY pONb Cepel  SKUX BiAIrparoTh JIEHMKOUWTH. AHATI3YIOUHM TIOKA3HWUKHA PYTHHHOTO
PO3rOPHYTOrO 3arajiIbHOTO aHajii3y KpoBi, y xBopux 3 IXC He BUSBIEHO CYTTEBOTO 30UIBIICHHS
3arajabHOI KUTBKOCTI JIGHKOIMTIB MOPIBHSHO 3 KOHTPOJIbHOIO Tpymoto. [IopiBHAHO 3 KOHTPOJIBHOIO
TPYINOIO KiIbKicTh JieWKoIuTiB Oyina 36inbpmieHa momipHo y xBopux 3 XO3JI Ta y Talli€HTIB 3
KOMOpPO1THOO maToJorieto. [TorpibHo 3a3naunTy, 1o crinsHuit mepedir XO3J1 ta IXC Mae TeHaeHIi0
710 301IBIIIEHHS TTOKa3HUKIB HeCTIeU(ITHOTO 3anajeHHs MOPiBHIHO 3 MalieHTaMu 3 i3omsoBannM [XC: 3a
KinbKicTio neiikorutis — (7,64 + 2,92) x10%1 npotu (6,84 + 1,31) x10%1 Ta moka3HUKA MBUIKOCTI
ocimannas eputporutiB (13,5 + 3,12) mm/rox npotu (9,26 £ 2,57) mm/roa. Tobto po3momin
pEe3yNbTaTIB JTOCIIHKEHHSI XBOPUX 32 KUIBKICTIO JIEMKOIMTIB J1a€ 3MOTY BHUSIBUTH aKTHBHICTb
CHUCTEMHOI 3amajlbHOi peakilii, sKka HaWOUIbII BHpa)K€HA WIPH PECIIpaTOPHIA IaTOJIOTII.
BBaxaerscs, mo ans XO3JI mpuramaHHe TEpeBaXHO HEUTpPO(dLTbHE 3amajeHHs] JUXaTbHUX
IUIAXIB, K€ ACOLIIOETbCA 3 XPOHIYHUM OpOHXITOM Ta BepU(]IKyeTbCsS MIABUILEHUM piBHEM
HelTpodiniB y nepudepuuniii kposi. HailOinbmmii HelTpod1b03 B KpOB1 BUSBJICHO Y MAIli€HTIB
3 BoaboBaHUM XO3JI— (80,14 +4,02) %. [Toka3Huk HEUTPOUTIB B TpyNax XBOPHUX 3 130JbOBAHOIO
crabutpHOO [XC (71,34 + 3,85) % Ta npu noeananiii natosorii (76,31 £ 2,77) % OyB 3Ha4HO
BUIIMHA HIK B TPYI1 KOHTPOJIIO.

TakuMm 4YMHOM, KOHTPOJIb KJIITHHHHX MapKepiB 3amajieHHs € HEOOXIIHUM KpHUTEpieM B
nepcoHihikoBaHOMY IMiAXO/I1 IO AIarHOCTUKH, IPOTHO3Y Ta MPUIHSTI TEParIeBTUYHOT TAKTUKH JIJIS
xBopux Ha XO3JL.
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Despite global efforts to advance metabolic anticancer enzymotherapy based on arginine
(Arg) deprivation, the development of spontaneous therapeutic resistance remains a major concern.
To better understand this issue, a considerably more resistant to Arg deprivation sub-line of human
oral squamous carcinoma, SAS-R9, was isolated. The corresponding selection involved multiple
sequential transfers of Arg-sensitive SAS cells from Arg-free medium (AFM) treated with
produced in yeast recombinant human arginase to Arg-containing complete medium (CM),
followed by a period of cell growth restoration. The number of such selection cycles was nine,
therefore the resulting sub-line was named SAS-R9. SAS-R9 exhibited an increased ability to
restore proliferation after the onset of Arg deprivation compared to the parental SAS cell line. We
evaluated differences in clonogenic potential, motility and adhesive properties between the
parental SAS cell line and the derived SAS-R9 sub-line.

Cell clonogenic assay revealed that SAS-R9 cells are characterized by the significantly
higher clonogenic potential capacity of a single cell to grow into a colony than parental SAS cells.
It was observed that the migration rate in the “wound healing” assay was slightly higher in SAS-
R9 cells under CM conditions. However, Arg deprivation offset this difference and similarly
profoundly inhibited the ability of SAS and SAS-R9 cells to migrate into the scratch area.

It was also revealed that SAS-R9 cells cultivated in CM exhibited a dramatically higher
ability to form aggregates in agarose-coated dishes as compared to parental SAS cells. Also, the
percentage of adherent to collagen 1 SAS-R9 cells was twice as high. Thus, SAS-R9 sub-line
exhibits elevated cell-cell aggregation (homotypic adhesion) and cell-matrix adhesion (heterotypic
adhesion) relative to SAS line, which indicates its potentially increased invasive and metastatic
properties.

It remains to be elucidated whether the observed differences stem from genetic or
epigenetic alterations evoked by repetitive exposure to Arg starvation. These results also have
clinical implications for a better understanding the behaviour of malignant cells that underwent
and survived after such a metabolic therapeutic intervention.
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BIITEPMIHOBAHUH BIIJINB TEOXPOHOKJIIMATUYHUX
D®AKTOPIB HA IOKAZHUKHN CUCTEMHOI'O IMYHITETY
OPT'AHI3MY JIIOIMHHA

Harania Ko3zauyk Poster 20
Ileiiko Biraniit! Kozauyx Haranis?

'Hixuncekuit nepsxaBauii ynisepcuter imeni Muxomu Iorons, Hikum,
UYepHiriscpka 001acTh, YKpaiHa.
’BonmHCHKHIT HallioHanbHMI yHiBepcuTeT iMeni Jleci Yxpainku, JIympk,
Bonuncbka obnacte, Ykpaina

Perymsamis  ¢isionoriyHuxX (QyHKIIM opraHisMy peani3yeTbcs TpbOMa CHCTEMaMu
HEPBOBOIO, €HIOKPUHHOIO Ta IMYHHOIO cucTeMaMu. IMyHHa cuctemMa Mae K e(peKTOpHY (PyHKII0
TaK 1 CEKpPETOPHY Ta PELENTOpPHY, IO 3a0e3neuye ii ydyaCHUKaMU MDKKJIITHHHUX B3a€MO/IIH.
ImyHHA cucTema — 11e 0j1Ha 13 HAWCKIIAIHIITMX CHCTEM HAIIOTO OpraHi3My, sika YyTJIMBO pearye Ha
Npi0H1 3MIHM 30BHINIHBOTO Ta BHYTPIIHBbOrO cepepoBuia. Came iMyHHa cuctema 3alesneuye
IMYHOJIOTIYHUN HArjs JUlsl MIATPUMAHHS BHYTPIIIHBOTO TOMEOCTa3zy. YHAcCHIiJI0OK HOpYIIEHb
GyHKII Oyab-sKO1 JaHKKM IMYHHOI CHCTEMHM MOXYTh BHHUKATH DI3HI MATOJIOTIYHI CTaHU U
3axBoptoBaHHs [1]. TlopymeHHs iMyHHOTO cTaTycy (POPMYIOTHCS Mia BIUIMBOM OakTepialbHUX,
BIPYCHHMX Ta IHIIHMX 1H(EKI[IH, a TAKOK PI3HOMAHITHUX MATOJIOTTYHUX CTaHIB Ta EKCTPEMaJIbHUX
YyMOB; /IO SKHX MOXHa BIIHECTH Te€OXpoHOKmIMatuuHi ¢akropu [2-3]. Brmus
TEOXPOHOKITIMATHYHUX (PAKTOPIB 3YMOBICHWM BHCOKUM TEMIIOM JKUTTS Ta HAsBHICTIO
MIBUJIKICHOTO TpaHCHOPTY (JiTaku, TENIKONTEepH, MBHAKICHI moTsaru). Came MOKIUBICTh
[IBUAKOTO TIEPEMIIICHHs dYepe3 dYacoBi, reorpadidni Ta KIiMaTH4YHI TOSCIB | BHKIHKAE
(hyHKIIIOHATBHI 3MIHH B OpraHi3Mi JIFOAWHHU, B TOMY YHCIIi 1 B IMYHHOI CHCTEMU.

MeTor0  HamIOro  JOCHUDKEHHS  CTaj0 BUBYEHHS  BIATEPMIHOBAHOTO  BIUIMBY
F€OXPOHOKIIIMATHYHUX (AaKTOPIB HA MOKA3HUKH CHCTEMHOIO IMYHITETY Yy JIFOJIEH, 10 T010J1an
nmoHay 6500 kM. Ta IepeTHY/IM 6 YaCOBUX TOSICIB.

JlocmipKeHHsT POBOIMIIOCS B TIEpio iucTtonan- rpyaeHs 3 2017 mo 2022 pik.

Yyacauku nociimHoi rpynu mogosianu 6500 kM 3a 8 rogun Ta 40 XBUIM, BUJICTIBIIN
JITaKOM 3 MDKHApOJHOro aeporopry «bopucmiasy YkpaiHa | NPHICTUIH 10 MDKHAPOIHOIO
aeporniopty «Illoyxy» m. Ilexkin KHP. Tpuanicte monboTy cranoBuna 14-15 rogun. Ilekin
pO3TaIloBaHuil B MyCOHHO-CYOTpOIIIYHOMY MOSICi Ta B 8-My 4acoBoMy nosici. KuiB po3ramoBanuit
B IMOMIPHO-KOHTUHEHTAIBHOMY KJIIMAaTUYHOMY I0SIC1 Ta B 2-My 4YaCOBOMY IOSCI.

Ha ocHOBI Hammx JT0CTiKEHb MOKHA CTBEP/DKYBATH, 1110 BiATepMiHOBaHuit BIuiuB (7 1i0
MICJIS IEPEIbOTy) T€OXPOHOKIIMATUYHUX (DAKTOPIB HA CUCTEMHHI IMYHITET CYMpPOBOIKYETHCS
3MEHIICHHSAM a0COJIIOTHOI KUIBKOCT1 JICHKOLMTIB, MOHOIIMTIB, HEHTpodiniB, JdiMpOUHTIB 3a
paxyHOK BcCiX cyOmomyssimiii, koHueHTpauis |g BCiX KiaciB He 3MIHIOBaJIach. TakuM YUHOM
BIATEPMIHOBAaHUI BIUIMB TEOXPOHOKITIMATHUHUX (PAKTOpIB  BUKIMKAE  (PyHKIIOHAIbHE
HaBaHTAXEHHsI Ha BC1 JJAHKM CUCTEMHOTO IMYHITETY, (DOpPMYIOUHU MPOSIBU IMYHHOT TUCPYHKIIT Ta
MOTIPIIEHHS 3aXUCHUX (YHKIIH OpraHi3My JIOAUHU.
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MMOKA3HUKHU HEHTPAJIBHOI TEMOJNMHAMIKHY HA ®OHI
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UYepHiriscbka 001acTh, YKpaiHa.

Cnimota Ta cnaOKO30pICTh € OCHOBHOKO MPUYHHOIO, sika (OPMYE OYHO-30pPOBY
IHBAJIIIHOCT1 SIK y JOPOCJIOro Ta 1 JUTSYOrO HACEJIEHHS CBITY. |HBaNiHICTH, sIKa 3yMOBJIEHA
MopGhodyHKITIOHATPHUMHU TIATOJIOTIAIMU OKa mocizae yetBepte micte [1]. [Taromoris 30poBoi
CEHCOPHOI CUCTEMH, SIK Ha0yTa Tak 1 BPOJUKEHAa CYMPOBOJDKYETHCS MOPYILIEHHS FeMOJAWHAMIKU
OKa, 1€ 3HIKEHHI KpOBOOOIT'Y B LMJIIApHOMY M'A31, Y 3MEHIIEHHI MyJbCOBOI0 Ta XBUJIMHHOTO
00’eMy KpOBI B CYJMHHII CHCTEMI OKa IO Mipi MPOrpecyBaHHs KOPOTKO30pocTi [1-2].

TakuM 4YHMHOM METOI0 HAIIOTO JOCTI/DKEHHS CTajl0 BHUBYCHHS IIOKA3HUKIB IO
XapaKTepU3yIOTh AISUIbHICTh CEPIIEBO-CYIMHHOT CHCTEMHU OPraHi3My IOHaKiB, sIK1 CTPaXJaloTh Ha
BpO/I’KEHY NATOJIOT1I0 30POBOT CEHCOPHOI CUCTeMH (ITOBHA a00 YacTKOBa CIIINOTA).

B nocnipkeHH1 B3sJ1a y9acTh TpyIa BOJIOHTEpIB, 21 ocoba, ki MarOTh BPOHKEHI TATOJIOT i
30pOBOi CEHCOPHOT CHCTEMM: MOBHA a00 YacTKOBa CIIIOTa, 4OJIOBiUOi crari, Bikom 22,81 1,2
POKIB, SIKi JaJId MUCHbMOBY 3TOJy Ha y4acTh B JIOCHIKEHHI.

ba3zoto 11 mpoBeACHHS TOCTIKEHHS OyrIa CIieliaIbHO 3arajJbHOOCBITHS ITKOJIA-1HTEPHAT
JUTSI CIIIMUX Ta cliabo30pux Jiroaei, M. CioB’ sHCBK, JloHernbkoi o0macTi (eBakyiioBaHa 3 2022 poky
B Micto Kam’suchke, JIHImponeTpoBcbkoi o6nacti). KoopauHariis 1OCiKEeHb 3/1MCHIOBAIACh
kadeaporo Oiosorii HiKWHCBKOTO aepkaBHOTO YHIBepcuTeTy iMeHi Muxkomm [orons Ta
kadeaporo ¢i3uuHOi Tepamii, (Gi3MIHOr0 BUXOBaHHS Ta OioJsorii JloHOACKKOTO TMeaaroriyHoro
yHiBepcutety (M. JIHimpo).

[Ipo crtan cepueBO-CyqMHHOI CHCTEMHM 3a TaKUMHU IOKAa3HHUKAaMU YacTOTa CEpPLEBUX
ckopouenb (UCC), aprepianpbHuii TUCK cucTomiuyHui Ta maiactonaidauii (CAp. tuck, JAp. THCK),
MyJIbCOBUHN THCK, cucToiuHnii 06’eM kpoBi (COK), xBunuuaHM 00’eM kpoBi (XOK), meroan
CTATUCTUYIHOT OOPOOKH.

Pesynbratu Hammx qociimpkeHb BKazyroTh, mo CAp. tacky, COK Tta XOK Oymu 6utbmri
3a pedepenTi Bennmuunu Ha 14,44+0,28 mm.pr.cT. (12 %), 1,12+0,1 mu. (8 %), 811,4+1,61 mu/xs.
(20 %) BigmoBigHO. KoedimieHT eKOHOMIYHOCTI KpoBOOOiry Ha (hoHI BPOHKEHOI MaTOJOTii
30pOBOi CEHCOPHOI cucTeMu OyB OUTBIINI B TOPIBHSAHHI 3 peepeHTHUMU 3HaUeHHsAMHU Ha 51,3 %,
10 BKa3ye Ha 30UIbLICHHS €Hepro3arpar, s 3abe3neueHHs UpKyIAiio Kposi. Hamu BusBieHo
3pocTaHHs iHIekca Kepno, 1m0 BKazye Ha 3MEHIIEHHS PE3ePBHUX MOXIMBOCTEH perymsmii
KpOBOOOIr'y Ta 3MEHIIEHHS aepoOHUX MOXJIMBOCTEH oOpraHismMy Ha (OHI MOCHIICHHS
cumnaTudHoro Touycy (pedepentae 3nadenas 0,0 y.o. +7.33 Ha ¢oHI BpomKeHOI MaTomorii
30pOBOi CEHCOPHOI CUCTEMH).

Ha ¢oni BpopxeHoi maTosiorii 30poBoi ceHCOpHOi cucTeMH (ITOBHA a00 YacTKOBA CIINOTA)
CIOCTEpIraeTbcs MOTIPIIEHHS MOKAa3HUKIB IEHTpaibHOI remoauHaMiku Ta iHaekciB CCC. Taki
(GyHKIIOHATBHI 3MIHM B IOKa3HMKaX LEHTPalIbHOI TI'eMOJAMHAMIKM BMKIMKaHI CTPECOBHMU
nporecamu, ki chopMyBajKcs 3a yMOB He ITOBHOI colliaizarlii.
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Lactic acid is a hydroxycarboxylic acid formed in almost all human body cells. The lactate
content in the blood at rest should not exceed 2.2 mmol/L. The lactate clearance rate after high-
intensity exercise depends on both the type of sport being practiced and the level of athlete
performance. The physiological lactate/pyruvate concentration ratio is 10:1. Disruption of the
pyruvate-lactate balance is one of the primary markers of the development of myocardial
hypertrophy and heart failure (Cluntun et al., 2021). In addition to physical exertion, an increase
in lactate concentration can be caused by cancer, cardiovascular diseases, and septic shock. Under
such conditions, severe lactacidaemia (> 10 mmol/L) correlates with high mortality, especially if
lactate clearance does not change within 10-12 hours (Haas et al., 2016). Therefore, the
determination of lactate concentration is used to estimate changes in a person's general state,
adaptation to intensive physical loads, and speed of recovery after loading, as well as to determine
the level of restoration of motor qualities in physical rehabilitation.

Lactate transporters MCT1, MCT2, MCT3, and MCT4 of the SLC16 solute carrier family
(TCID 2.A.1.13) play a key role in distributing lactate between body tissues (Bosshart et al., 2021).
Further studies are required to understand the relationship among MCTs genetic polymorphisms,
endurance-trained athletes, and a high-intensity performance. The redistribution of lactate between
the cells producing it and the cells that metabolize it is extremely important to maintain a stable
pH and to hold lactate in the body since this compound is a huge energy source as well as an
effector of important regulatory mechanisms. It has been established that lactate is involved in
regulating angiogenesis, respiration, mitochondrial biogenesis, macrophage polarization, and the
proliferation of muscle tissue stem cells (Zhang et al., 2020; Hashchyshyn et al., 2022). The
mechanisms of lactate's involvement in the epigenetic regulation of metabolism require detailed
investigation.
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Arginine deprivation therapy (ADT) has demonstrated strong anticancer effects in different
types of cancer in vitro and in vivo. The acquired spontaneous therapeutic resistance to ADT in
cancer cells poses a significant challenge in treating solid tumors. Therefore, the aim of the study
was to uncover the potential mechanisms that drive cancer cells to develop spontaneous resistance
to ADT.

To achieve this, we isolated the ADT-resistant human oral squamous carcinoma
subpopulation, SAS-R9. Cell subline SAS-R9 shows significantly greater growth, survival and
metastatic potential relative to the original SAS cell line.

We demonstrated that the ADT resistance in SAS-R9 cells does not depend on reexpression
of the ASS1 gene through c-myc/HIFla-mediated mechanism. Instead, SASR9 cells exhibit
increased activity of pro-survival signaling pathways (PISBK/AKT/mTOR, JNK, and MAPK). In
comparison to the original parental cell line, SAS-R9 exh