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Marepiaau «bioJsioriunoi cekuii [amoBebkoi kongepenuii 2020»

VY mexkax XX MixknapoaHoi ['aMoBcbkoi KOH(EpEHIII-IIKOIH, II0 Majia Ha3By
«AcTpoHOMis Ta 3a i MexaMu: acTpodiznuka, KOCMOJIOTisl Ta rpaBitais, (hizuka BU-
COKHX €Heprii, (pi3uka acTpod4acTHHOK, PaioacTpPOHOMIs Ta acTpoOioorisy i mpo-
xomuna 3 9 mo 16 cepnas 2020 p. y OnecbkoMy HalliOHATBHOMY YHIBEPCUTETI iMEHI
LI. MeunukoBa (M. Oneca, Ykpaina), 13.08.2020 BigOyBanacsi podora bionoriunoi
cekuil: «Baxxausicts iaeit I. 'amoBa st 610omorii 21-0ro CTOIITTS.

VY poboTi cekuii Opanu y4acTh BiJOMi HAyKOBIIi, aclipaHTH Ta CTYIACHTH, IO
BEAYTh JOCITIKEHHS B 00nacTi MoneKyisipHoi Oiojorii, reHeTuku 3 Yipainu, Ka-
3axcrany, Himeuunnu. Cekuisi mpoBofuia cBOor poOOTy B on-line pexumi Ha
wiatgopmi Zoom. byno npencrasieno 14 ycHUX IOMOBiAEH, cepel HUX AOMOBIAI
— «IIpocropoBuii reHeTHYHHI KOJ: CTPYKTypHa OpraHi3alisi XpoMaTuHy B KIIITHH-
HOMY s1ipi» — npodecopa, 1.0.H. A.B. CuBoioba — aBTopa BiJIOMOrO Cy4acHOTO TIiji-
pyunuka «MonekyisipHa 6ionoris» (kadeapa 3araibHoOi Ta MEIUYHOI TeHETHKH Ha-
BYaJIbHO-HAYKOBOTO HEHTPY «IHCTUTYTY 010JI0T1] Ta METUIIMHWY, YHIBEPCUTET iMEHI
T. IlleBuenka, m. KuiB); «MonexynsipHuii noniMopdizm reHiB uuroxpom C okcuaazu
Ta MOIIMUPEeHHS BUIiB Apis millifera B Ykpaini» — npodecopa, 1.0.H. P.A. Bonkosa
— 3aBigyBava Kadeapu MOJCKYISIPHOI TeHEeTHKH Ta OioTexHonorii YepHiBeUbKOro
HalioHalpHOTO yHiBepcuteTy imMeHi HOpist denpkoBuya; gonoBiap «MomekynspHa
CeNeKis 371aKiB: 3100yTKH Ta mepcrnekTuBn» K.0.H. B.M. Kop3yna — mpoBigHoro
CHiBpOOITHHKA 110 MIXXHAPOJHUM HAyKOBHM BiHOCHHAM OIHi€l 3 HAWOUIbIINX ce-
nekuiaux ¢ipm €sporn — KWS SAAT SE & Co. KGaA (M. AitnOek, Himeuun-
Ha), npodecopa PM. Kanennaps — Bunyckauka OHY, 3aBigyBada nadoparopiero
TeHOMIKH pOCiHH Ta OioiHpopMarnkn HarioHanibHOTO GiOTEXHOIIOTIYHOTO LEHTPY
(M. Hyp-Cynran, Kazaxcran), sikuii 6ibie 10 pokiB 3aiiMaBcst MOJIEKYJISIPHO-TEHE-
TUYHUMH po3poOkamu B YHiBepcuTeTi M. ['enbcinki (DiHmsiHIisN); AONOBIb 1.C.-T.H.
H.A. MymiokiHoi — 3acTylHUKa JUPEKTOpa 3 Hayku HalioHaapHOTo HayKOBOTO IIeH-
Tpy lHCTUTYTY BHHOTpagapcTBa i BuHOpOoOCcTBa iMeHi B.€. TaipoBa HAAH Ykpainu
Ta 1e 0araTo 1HIINX IKaBUX JOMOBIIEH.

BigmiuaeMo BHCOKY SIKICTh Ta akTyaJbHICTh BUKOHAHHMX Ha Cy4acHOMY piBHI
JIOCITI/PKEHb Ta JOMOBiIed MOJIOAUX Ta noynHarounx Haykosmie: O.B. Punkina 3i
cniBaBropamu 3 JIbBiBchbkoro HamionanbHoro yHiBepcuteTy iMmeHi IBana ®panka
(M. JIbBiB, Ykpaina), siki po3misganu «MyTanii TeHiB HOCTTpaHCKPUIIIHHOT MOTH-
¢ikanii TPHK miaA i miaB, mo BemyTh 10 3MiHU peaklili HAa CTPECOBI YNHHUKH Y
Streptomyces albus SAM2y»; nonosigs J{. Cipoxu i cniBaBTOpiB, B sKiit Oynu npen-
CTaBJICHI Pe3y/lbTaTd POOOTH 3 MOBHOEK30MHOI'O CEKBEHYBAaHHS Ta HOTrO aHalizy,
IO BUKOHAHI y CHUJIbHUX HAYKOBUX JOCIIKCHHSX y TPhOX HAYKOBHUX yCTaHOBAaX
M. Kuesa — B [HcTUTYTI MOnekynsipHOi Gionorii Ta renetukun HAH, IncturyTi xap-
4oBoi OioTexHoJorii Ta reHoMiku HAH Ykpainu, Ta YkpaiHChKOMY HayKOBO-TIpaK-
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TUYHOMY LEHTP1 €HIOKPUHHOI Xipyprii, TpaHCIUIaHTaLlii €eHAOKPHHHUX OPraHiB Ta
tkaHuH MO3 VYkpainu — y A0noBifi Oyno MpucBsYeHO yBary "AHallizy MaTOreHHUX

MyTalii, BUSBICHUX 3a pe3yJibTaTaMH MOBHOCK30MHOTO CEKBEHYBAaHHS 3pa3KiB Ma-

LIEHTIB 3 OpQaHHUMH XBOpPOOaMI»; 3alliKaBUIM J0MOBiAl — K.0.H. M. Hecrepkinoi
i3 criiBaBTOpamu «[ eHOTOKCHYHUI eeKT TepreHOiIiB Ta iX moxigHux Ha Drosophila
melanogaster» (Onecbkuil HalllOHAJIBHUN TMONITEXHIYHUE yHiBepcuTer Ta OHY

imeni [. I. MeunuxoBa) # acmipantku O.0. Imenko «3actocyBanns 5S pIHK mus
3’SICyBaHHsI TaKCOHOMIUHOTO crarycy Avenella .exuosa» (YepHiBelbKHH HaIio-
HaJbHUH yHiBepcuteT imeHi FOpis denpkoBrua). Ha BHCOKOMY HayKOBOMY piBHI

Oynu mpezacTaBieHI poOOTH acHipaHTiB KadeApu TeHETHKH Ta MOJIEKYISIPHOT

oionorii OHY imeni L. I. Meunukoa — [lonoBuu }O. A., Tomopama M. K.,

XKapikosoi /[.O. B ymoBax HampykeHOi emifeMionoriyHoi curyamnii crnpuyrHe-
Hoi nomupenusM COVID-19, akryansHoO Oyna nonoBias k.0.H. T. I. BepOuiibkoi

(ImcTutyT cromaroiyiorii Ta mienenHo-JMIeBoi Xipyprii, M. Oneca, Ykpaina) npo

«MonexymsipHi MexaHizmu naroreaesy COVID-19y.

SIK TO3UTHBHY pUCy poOOTH Gi0NOTiYHOI cekuii Oyno BiaMideHO OararoruiaHo-
BICTh OXOIUICHOI TEMaTHKH, 110 Ma€ TeHETUYHE IMiIPYHTSI, Ta TEPCIEKTUBHICTD J10-
CJTiJPKEHb, 1110 BUKOHYIOThCS Ha CTUKY HayK, @ TAKOXK 3py4YHICTh MPOBEACHHS KOH(e-
peHLii on-line B ymoBax nanaemii. Te3u HayKOBUX JIOTIOBiAeH HaBEACHI HIKYE.
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"SPATIAL GENETIC CODE": STRUCTURAL ORGANIZATION
OF CHROMATIN IN THE CELL NUCLEUS

Chromatin in the interphase nucleus of eukaryotic cells is organized into com-
plex three-dimensional structures, the higher order levels of which now begin to be
better understood. An important progress has been made in the last decade due to
development of chromosome conformation capture (3C) and related methods, which
allow mapping of interactions between distant chromatin loci. Comprehensive ge-
nome-wide interaction maps obtained by one of the most advanced variations of
3C-methods, the Hi-C technique, demonstrated two important features of the chro-
matin organization. First, chromatin is partitioned into segregated compartments of
several megabases in size, the formation of which has been shown to be dependent
on the patterns of epigenetic marks. Second, the compartments contain topologically
associating domains (TADs), within which frequency of interactions between chro-
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matin loci is relatively high while the interactions are relatively infrequent across
a boundary between TADs. A large part of TADs is represented by loops, which
frequently connect promoters and enhancers. The loop ends are typically anchored
by the insulator protein CTCF and cohesin complex provided that the CTCF-bind-
ing motifs at the loop ends lie in the convergent orientation. The loops are dynam-
ic structures that appear in an energy consuming process of "loop extrusion". The
distributions of the loop length were shown to be exponential, with the distribution
parameter, the loop density, to be dependent on the cell type and functional state.
In other words, the distribution may be considered as a signature of structural rear-
rangements of chromatin that underlie functional changes. Our studies showed that
some large-scale features of the loop domain organization (and re-organization) are
preserved after cell lysis and may be detected due to relatively simple technique, the
comet assay.

UDK 577.21

Kalendar R. N.

BI Plant Genomics Laboratory, Institute of Biotechnology, Viikki Biocenter,
University of Helsinki, P.O. Box 56, Viikinkaari 4, FIN-00014 Helsinki, Finland,
e-mail: ruslan.kalendar@helsinki.fi

MOBILE ELEMENTS AND MOLECULAR MARKERS

The retrotransposons — the mobile genetic elements comprise the bulk of all ge-
nomes of eukaryotes. They generally show widespread chromosomal dispersion,
variable copy number and random distribution in the genome. Retrotransposons
move to new chromosomal locations via an RNA intermediate, and insert new cDNA
copies back into the genome. In higher plants, more than half of the repetitive DNA
consists of retrotransposons, a component dynamic by its ability to integrate new
copies and facilitate to homologous recombination. They dynamic and playing role
in chromosome crossing over recognition and in recombination DNA between ho-
mologous chromosomes. Different retrotransposon families, each with its own lin-
eage and structure, have the potential to have been active at distinct phases in the
evolution of a species. The sequences of retrotransposons carry the promoters, which
bind the nuclear factors of initialization of a transcription and initiated the RNA
synthesis by polymerases Il and III. The most part of retrotransposon sequences are
inactivated by mutations and partially transcribed. The different variants of retro-
transposons can be completely inactive, seldom or constantly active. In natural pop-
ulations of plants activity of the majority retrotransposon much more above, than at
cultivated, domestic forms. High polymorphism at the natural populations, revealed
by PCR use based on conservative retrotransposons sequences are hidden in pheno-
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type. Retrotransposons can be used for markers because integration of a daughter
copy creates new joints between genomic DNA and the conserved LTRs. Various
molecular marker systems have been developed that exploit the ubiquitous nature of
these genetic elements and their property of stable integration into dispersed chromo-
somal loci that are polymorphic within species. To detect polymorphisms for retro-
transposon insertions, marker systems generally rely on PCR amplification between
the retrotransposon termini and some component of flanking genomic DNA. The
main methods of IRAP, REMAP, RBIP, and SSAP all detect the polymorphic sites
at which the retrotransposon DNA is integrated into the genome. Marker systems
exploiting these methods can be easily developed and are inexpensively deployed
in the absence of extensive genome sequence data. Here, we describe protocols for
the IRAP, REMAP and iPBS techniques, including methods for PCR amplification
with a single primer or with two primers, agarose gel electrophoresis of the product
using optimal electrophoresis buffers, we also describe iPBS techniques for the rapid
isolation of retrotransposon termini and full-length elements.

UDK 631.527
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MOLECULAR BREEDING IN CEREALS: CURRENT
ACHIEVEMENTS AND FUTURE PERSPECTIVES

At the beginning of the 21st century, humanity is faced with the problem of re-
liably providing sufficient food for the growing population of the planet against the
backdrop of shrinking land resources and a changing climate. In this context, ge-
nomics and especially related molecular genetic technologies play an important role
in the creation of new plant varieties that optimally combine high and stable yields
with resistance to abiotic stresses and biotic factors of the cultivation environment.
Over the past decade, molecular marker technology has provided a wide range of
innovative approaches to improve the efficiency of modern breeding strategies and
methods. The availability of new molecular tools and technologies has a significant
impact on the planning and development of the critical elements of breeding required
to accelerate this time-consuming and laborious process. Monitoring of genetic di-
versity associated with successful breeding, targeted use of plant genetic resources,
examples of specific applications of molecular markers in cereal breeding, the poten-
tial of genomic selection and the use of genomics and gene edits in cereal breeding
will be presented and discussed using the example of cereals.
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FUNGI ASSOCIATED WITH GRAPEVINE TRUNK
DISEASE — ESCA — IN UKRAINE

Grapevine trunk diseases are the most destructive diseases of grapevine for the
past three decades with yeild losses nearly 30 — 50 %.

One of the grapevine trunk diseases, esca is caused mostly by a complex of fun-
gal pathogens including Phaecomoniella chlamydospora, Phaeoacremonium species,
Cadophora ssp. and Fomitiporia mediterranea. Foliar symptoms mainly appear in
Vitis vinifera L. cvs, whereas in rootstock varieties endophytic lesions manifest more
clearly.

Esca found in all viticultural regions in Ukraine during last 20 years. The disease
is poorly understood, the causative agents were not detected. To visually determine a
level of esca infestation of each plant, distribution of affected plants into 4 groups by
a degree of foliar symptoms manifestation (1- pre-esca, 2 - 30% of foliage damage,
3 -4 up to 50 and up to 100% of foliage damage, respectively) was proposed.

To evaluate the state of rootstock varieties, assessment of endophytic symptoms,
which most often appeared in the form of concentric xylem lesions, was used.

Visual assessment of rootstock varieties clones bred at NSC “Tairov Research
Institute of Viticulture and Wine-Making” showed the absence of external and endo-
phytic symptoms of esca disease. In Dobrinja rootstock variety both external (from
pre-esca to overall canopy damage) and endophytic symptoms were manifested.

DNA identification of fungi was performed via amplification and sequencing of
internal transcribed spacer (ITS) of ribosomal genes. To amplify ITS region, ITS1
and ITS4 primers were used as recommended by White et al. (1990). Conditions
for PCR amplification were used as described in Eichmeier et al. (2016). The PCR
products corresponding to the size 550 bp were sequenced as described by Eichmeier
et al. (2010).

Ukrainian samples without esca symptoms showed a presence of Cadophora lu-
teo-olivacea, (3 isolates) one of the typical species associated with esca and Petri
diseases. Esca-affected samples also showed the presence of Eutypa lata (causal
agent of Eutypa dieback) and Botryosphaeria dothidea (causal agent of Botrioshae-
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ria dieback) which were absent in asymptomatic plants. On symptomless samples
Diaporthe viticola, the causal agent of Phomopsis dieback was found out, too. Thus,
the causative agents of all grapevine trunk diseases were identificated on Ukrainian
rootstocks samples.

VK 616.9.-036.22.615.37
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MOJVIEKVIISIPHI MEXAHI3ZMU ITATOI'EHE3Y COVID-19

[MosiBa Bipycy SARS-CoV-2 i nos'si3anoro 3 HuM 3axBoproBants COVID-19 Bu-
KIIMKAJIO CEpHO3HI 3arpo3u TpoMaICbKoMy 3/10pOBbI0. JlaHi nmokasyroTs, 1o 80% iH-
¢exuit COVID-19 npotikatoTs B Jerkiid abo 6e3cuMnToMHil hopmi, B TO dac sk
npubim3Ho 15% € TSHKKMMHU Ta BUMAaraloTh JoJjaBaHHA KUCHIO, a 5-10% - kpuTtHu-
HUMH, 10 XapakTepu3yrThes SARS 3 rocTpum pecripatopHUM TUCTpPEC-CHHIIPO-
MoM (ARDS) i BuMararoTh mMTYy4YHOT BEHTWIISIIIT JICTCHIB Y BIIIJICHHI IHTGHCUBHOT
Teparii [3].

SARS-CoV-2 sBisie coboro onnonaniorosuii + PHK-o0omonuaruii Bipyc, 3a-
Oe3reveHuni Ha 30BHIIIHIN MOBEPXHI ITIKOMPOTETHAMHE. S-TITIKONIPOTETH MPUCYTHIHN y
BUTIISIII TPEMEpa 1 MiCTUTB JIBi YHKITIOHANBHI cyOoauHUI: cyooanumns S1 BKItO-
yae perenTop-3B's3yrounii jomeH (RBD) i BiamoBinae 3a po3mizHaBaHHS peLienTo-
pa ACE2 rocnionapsi, cyooauHuIs S2 BKIIIOYAE MEXaHI3M 3JIHTTSI, SKHW 3a0e3meuye
3IUTTS BIpyCy 3 KIiTUHHOIO MeMOpanoto [1]. Bipyc SARC-CoV-2 nponukae B Kiti-
TUHY, 3'eaHyI0urCch 3 perentopoM ACE2, sikuil ekcrpecyeTbest KINITHHAMU TKaHUH
JICTEHIB, KUIIICYHUKA, HUPOK, CYJIUH, CIIM30BOI O0OJIOHKH POTOBOI MOPOXKHUHU. [eH
ACE2 ntonunu kaproBanuii Ha X-xpomocomi. binok ACE2 e [MHK-3aJICKHOI Ter-
Tifasol, mo € hepMEHTOM PEeHiHAHTIOTEH3UHOBOT CHCTEMH i Ipa€ KJIIOUOBY POJIb B
perymsuii aprepianbHoro TUCKY. [5]. [IpoTeasu-rocrnonapi Jisi cTaHOBICHHS S-01J1-
Ka, 3B'A3yBaHHS 3 PELENTOPOM i IPOHUKHEHHS B KIITHHY BKJIIOYAIOTh TPAHCMEMO-
panny nporeazy Tumy 2 cepuna 2 (TMPRSS?2), a Takox xarencunu L, xarencunn
B, tpuncuH, dhakrop X, gypun i enacrasy [2]. Ha moBepxni kmituH moguan SARS-
CoV-2 B3aemoqie i 3 6inkom CD147[4].

Oco6nuBocTi SARS-Cov-2 nos's3aHi 31 3HAYHUMH 3MiHaMH B CTPYKTYpi S1 cy0o-
JUHULI Horo S-0inka, sKi MOTEHIIHHO MOXYTh OyTH BIJIOBiJalIbHI 32 MPUTaMaHHY
BIpyCy BHUCOKY TPaHCMICHUBHICTb 1 0€3J1i4 IMyHHHX KOH(POHTAIiH, 10 00TSKYIOTh
nepe0dir indekuiiinoro npouecy. CTBopeHHs eheKTHBHOT BaKIIMHU, CIIPSIMOBAHOT Ha
KOHCEpBaTUBHI aHTUTEHU OETa-KOPOHABIPYCiB, JONOMOKE OOMEKUTH MOIIUPEHHS 1
3anodirt COVID-19 abo xoua 0 nocnadutu ix nepeoir.
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PATHOGENICITY ANALYSIS OF MUTATIONS DETECTED AFTER
WHOLE EXOME SEQUENCING IN PATIENTS WITH ORPHAN
DISEASES

The identification of pathogenic mutations in genome of patients with orphan
monogenic disorders is a main goal not only for causative gene identification but for
clinical diagnosis. Sequencing of the DNA extracted from patients’ biological sam-
ples using Next Generation Sequencing (NGS) is a basic technology for such pur-
poses. On the other side, abundance of detected Single Nucleotide Polymorphisms
(SNPs) after NGS poses a new problem — correct segregational and pathogenicity
analysis necessary for annotation of disease causing mutation.

The aim of our work was to identify pathogenic mutation detected after Whole
Exome Sequencing (WES) in patients with different orphan diseases from Ukraine.
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After filtering and segregation analysis of WES, VCF files of trios (patient and
healthy parents), we have obtained short list of rare SNPs and analyzed rare variants
for pathogenic impact on encoded proteins using bioinformatic tools: Human Splic-
ing Finder, SIFT, PolyPhen, MutationTaster. The probability of amino acid residues
phosphorylation was verified using NetPhorest 2.1, Group-based Prediction System
5.0 and PhosphoPICK.

In patient with autistic spectrum disorder, delay of stato-kinetic development and
esophageal reflux the mutation in KMT2D gene (rs35584294) — single nucleotide
insertion which leads to a frameshift and premature stop codon was identified and
previously described as Kabuki syndrome. In another case in patient with syndromic
Disorder of Sex Development (DSD) ¢.2659C>T in STARDS gene mutation was
identified as pathogenic based on aforementioned bioinformatic tools. In the next
case of patient with Androgen Insensitivity Syndrome (AIS) the novel missense
mutation in Androgen Receptor (4R) gene (c.2507T>G) was detected after Sanger
sequencing performed for patient with CAIS and identified as pathogenic. On the
protein level substitution Ile836Ser may result in aberrant phosphorylation. Molec-
ular dynamics modeling showed that phosphorylated Ser836 hinders ligand entry
channel of AR, which leads to CAIS phenotype.

Thus, based on obtained results we conclude that variants identified as pathogen-
ic may be used for updating of clinical exome panels.
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MOLECULAR POLYMORPHISM OF CYTOCHROME C OXIDASE
GENES AND DISTRIBUTION OF APIS MELLIFERA SUBSPECIES
IN UKRAINE

The honey bee (Apis mellifera) is a species that includes more than 20 subspecies
inhabit Europe, Africa and Asia. Ukraine is the territory of natural distribution of
three subspecies, A. m. mellifera, carnica and macedonica, which are represented by
the Dark European, Carpathian and Ukrainian steppe breeds, respectively. However,
uncontrolled import of breeding material of other subspecies and interbreed hybrid-
ization of bees can also significantly affect the genetic diversity of 4. mellifera in
Ukraine.

Monitoring the actual distribution of different subspecies/breeds of honey bee
requires the use of molecular markers to identify them. In particular, mitochondrial
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genes that encode different cytochrome oxidase (CO) subunits have been successful-
ly applied for this purpose [1, 2]. Accordingly, we have used a combination of PCR
amplification, sequencing and restriction mapping of genes COI, COII and spacer
region between them for comparative genotyping of bees from different regions of
Ukraine and reference bees obtained from breeding farms.

It was found that the sequenced regions contain several base substitutions, allow-
ing not only identification of the subspecies A. m. carnica, A. m. macedonica and A.
m. mellifera, but also discrimination of local honeybee populations. Molecular geno-
typing showed that 2 subspecies of honey bee, A. m. carnica and A. m. macedonica,
are now widespread in western (Carpathian) and eastern (steppe) regions of Ukraine.
A. m. mellifera was not found in the sampled populations. However, in contrast to
the traditional point of view, in several cases Carpathian and Ukrainian steppe breeds
were found in the eastern and western regions, respectively. Also, alien subspecies
of bees (e.g., A. m. ligustica) were found. Taking together, the data demonstrate a
violation of the natural distribution of honey bee subspecies in Ukraine.
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GENOTOXIC EFFECT OF TERPENOIDS AND THEIR
DERIVATIVES IN DROSOPHILA MELANOGASTER

According to modern pest control, “green” methods aimed at using of natural or-
igin compounds are being intensively implemented. In this context, special attention
is focused on terpenoids and their chemically modified derivatives as candidate in-
secticides; however, their action mechanism is still being debated. TRP ion channels,
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acetylcholine esterase, octopamine receptors along with insect genetic apparatus are
among molecular targets of terpenoids. Bearing in mind the aforementioned, the aim
of the present study is to explore the toxic impact and genotoxicity of terpenoids
and their derivatives in Drosophila melanogaster, as well as their influence on the
endoreduplication of polytene chromosomes.

The effect of mono- and bicyclic terpenoids containing either alicyclic or aromat-
ic rings and differing in the position of substituents and their nature (guaiacol, euge-
nol, borneol, menthol and carvacrol) was investigated on the viability of D. melan-
ogaster and their influence on the multiplication of the nuclear genome. Among all
tested compounds, carvacrol demonstrated the most significant impact on fecundity
and insect survival when inhaled or adding to the culture medium. Oral administra-
tion of carvacrol had an impact on giant chromosomes increasing their average level
of chromosome polyteny degree.

Considering the most toxic effect of carvacrol, the structure of this terpenoid was
modified by its ethers synthesis (propyl-, butyl, octyl- and benzyl derivatives). The
fertility and viability of fruit flies were assessed after oral administration (0.05%
to culture medium) and inhalation exposure (5 mg per 1 cm? of polyvinyl alcohol
film) of initial carvacrol and its ethers. The influence of terpenoid and its derivatives
on the degree of chromosomes polyteny in salivary gland cells of D. melanogaster
larvae has been revealed. Oral administration of carvacrol ethers was found to de-
crease the average level of chromosome polyteny degree (366C-500C) while pure
carvacrol adding to culture medium had the opposite effect (763C) compared to
control (695C).

In conclusion, we may emphasize that among all tested terpenoids carvacrol pos-
sess the greatest impact on reproduction potential of insects and their viability either
after oral administration or inhalation exposure of the terpenoid. Genotoxicity of car-
vacrol ethers was expressed as a rise in frequency of dominant lethal mutations along
with the influence on chromosome polyteny degree indicating that these products are
potential agents for pest control.
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MYTAILII TEHIB IOCTTPAHCKPUIIIIIMHOI MOJIU®IKAILIII
TPHK miaA 1 miaB BELYTh 10 3MIHU PEAKIIIA HA CTPECOBI
YUHHUKU Y STREPTOMYCES ALBUS SAM2

[ocTrpanckpunmiiini monudikamnii Hykiaeo3uaiB TPHK e abcomorHo HE0OXi1HU-
MU JIJIs1 HOPMAJBHOTO (DYHKIIIOHYBAaHHS ITMX MOJIEKYJ. YacTKoBa Y MOBHA BiJICYT-
HICTh JIeAKuX MOoAH(DiKaliif MoXKe MPUBOAUTH A0 OPYIICHHS TOYHOCTI Ta e(DEeKTHB-
HOCTI OLTKOBOTO CHHTE3Y, IO BEJE J0 BUHUKHEHHS (DEHOMEHIB BHUIIIOTO MOPSAKY,
SIK-OT TIOPYIIEHHS CTPECOBOI BIJIMTOBi/II UM BIPYJIEHTHOCTI y OaKTepiid, BAHUKHEHHS
MITOXOH/IPOTIATIH y JtonauHU. JIoBruil 4ac mpakTHYHO HiOro He Oyio BigoMo mpo
nporiecu monugikanii TPHK B cTpenTomineTiB — BayXIMBUX MPOAYIEHTIB aHTHOI-
OTHKIB. 3a IMonepeHi POKH CIIiBPOOITHUKAM HaIIoi J1abopaTopii BaIoCh OTpUMaTH
Ta OIMCATH BJIACTUBOCTI MyTaHTIB S. albus, neQexTHUX 3a TeHaMu miaA 1a miaB,
0 KOHTPOJIOIOTh Moaupikamiro no3umii A37 Ginpmocti TPHK 3 anTHKOMOHOM
XXA[1]. 3Baxkatoun Ha HE J0 KiHIIA BUBUYCHUH IICHOTPOITHUI TIPOSIB MyTallii, 1o-
CTaBJICHO 33 METY 3’sICYBaTH peaKIlito MyTaHTiB AmiaAd, AmiaB Ta AmiaAB Ha okcu-
JATUBHUH CTPEC Ta CTIHKICTH JI0 ACSIKUX aHTHO10THKIB. BusiBiieHo, 1110 MyTaIlis reHa
miaA nigsuuye yymmBicts S. albus no muaminy. [Ipu TpuBanoMy KyibTHBYBaHHI
(8-10 11i0) BUSABISIIN MOSBY KOJIOHIHM B CTEpUIIBHUAX 30HAaX BiJl TUCKIB 3 aHTUOI0THKA-
MU (HOBOOiOIMH 5 MKT, puctominuH 30 MKT, anpaMinyH 30 MKT Ha JTMCK) JUIS IITaMiB
AmiaA Ta AmiaAB, Toni K YIS AUKOTO THITY TAKOTO MPAKTHYHO HE CIOCTEpirasu.
Binbmricte koNOHIN He BHSBIsIA HAOYTOT CTIHKOCTI JIO BiJIOBIIHUX aHTHOIOTHKIB
IIPH TOJAIIBIINX IepeciBaXx. My mpuIyckaemMo, 10 MPUYUHOI0 BUHUKHEHHS TaKUX
KOJIOHIN € IPUCTOCYBaHHS YaCTHHU OIS A0 Ail aHTUOIOTHKIB, SIKe MOXe OyTH
BHKJIMKaHE TT1IBUIIICHHSIM MiCTPaHCHIAII] O1IKiB B MyTaHTHUX IITaMax.
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APPLICATION OF 5S rDNA FOR CLARIFICATION OF
TAXONOMIC STATUS OF AVENELLA FLEXUOSA

Poaceae is one of the largest and economically important monocot families,
which comprises more than 11 000 species. This family has a complex phylogenetic
history including numerous rearrangements of species into different trybes and/or
genera. One of the open questions is the taxonomic status of Avenella flexuosa (L.)
Drejer also known as Deschampsia flexuosa (L.) Trin. or Lerchenfeldia flexuosa
(L.) Schur. Whether this species belongs to the Deschampsia genus has long been
a subject of debates. Molecular markers are a convenient tool for assessing the
genetic variability. In plants, the 5S rDNA intergenic spacer (IGS) can be used to
evaluate relationship between closely related species, populations, and sometimes
even between individuals. Accordingly, we cloned and sequenced this region of the
A. flexuosa genome and estimated the genetic distances between this species and
other representatives of the Poeae tribe.

Our data show that the IGS of Avenella contain sequence motives, which are
similar to that ones, involved in 5S rDNA transcription regulation in species from
other families of angiosperms [1]. These motives include putative “TATA”-box, GC
and C elements, which are involved in the transcription initiation, as well as an
“oligo-T region” required for termination.

It has been also revealed that two structural classes of 5S rDNA repeated units
are present in the genome of 4. flexuosa. The 5S rDNA IGS of 4. flexuosa and
D. antarctica demonstrate a low level of sequence similarity, which is not higher
than their similarity with the IGS of other members of the Poeae tribe. On the
phylogenetic tree, the 5S rDNA clones of A. flexuosa and D. antarctica are combined
into two separate groups. Thus, our results supports the view that 4. flexuosa belongs
to a separate genus Avenella.
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POLYMORPHISM OF GLI-B1 GENES AMONG THE MODERN
UKRAINIAN BREAD WINTER WHEAT VARIETIES

A set of 44 modern Ukrainian winter bread wheat varieties from different selec-
tion and breeding stations have been described by different electrophoretic specters
and analyzed by using allele-specific PCR with primers, which were proposed by
Zhang et al. (2003), to Gli-B1, loci.

Six allelic variants of gliadins were revealed by using acid PAAG electropho-
resis (by Poperelya methodology and classification (Poperelya, 1989; 2002)). The
most common allelic variants in studied set of varieties were Gld-1B1 and Gld-1B3,
which have been detected in 20 and 18 varieties respectively. Two varieties Schedra
nyva and Govtva were characterized by Gld-1B4 allelic variant. Gld-1B2 allelic
variant has been described only in Bilotserkivska napivkarlykova. Two types of new
allelic variants according to Poperelya classification were detected.

Using PCR method with allele-specific primers developed by Zhang et al (2003)
the polymorphism by the length of amplification fragments have been described. All
20 varieties with allelic variant Gld-1B1 were characterized by G/i-B1.1 allele with
amplification fragment 369 bp. Any amplification fragments for varieties with allelic
variant Gld-1B3 were not detected due to the presence of 1RS/1BL translocation.
Gli-B1.2 allele and four different by length amplification were detected only for
six varieties. Bilotserkivska napivkarlykova (Gld-1B2 allelic variant) have ampli-
fication fragments G/i-B1.2 with size 409 bp, Schedra nyva and Govtva (Gld-1B4)
have Gli-B1.2 with 397 bp, for varieties with new allelic variants Zymoyarka and
Myronivska slava G/i-B1.2 allele with 397 bp had been detected.
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MAPKEPHA CEJIEKIISI B IHTPOT'PECUBHIM I'TEPU U3 AL
M’SIKOI MINEHUIII (TRITICUM AESTIVUM L.) 3 1R
XPOMOCOMOIO KUTA (SECALE CEREALE L.)

Kutns (Secale sereale L.) xpomocoma 1RS mimpoxo 3acTocoBy€eThCS MTPpH IHTPO-
rpecHBHiii Ti0puan3aiii 3 M’ sikoto nmenunero (7riticum aestivum L.) nns iHTpOTrpe-
cii TeHiB crifikocTi 10 Oypoi ipxi (Lr26), 6opourHuCcTOl pocu (PmS), :0BTOI ipxKi
(Yr9), Bipycy cmyracroi mo3aiku mieHuir (Wsm), a Takok reHlz criikocTi 10 T
(Gbr) (Graybosch et al., 2001; Merker et al., 2000). IlixTBepmKeHO MO3UTHBHHIMA
BIUIMB XKUTHBOI XPOMOCOMHM Ha BPOXKAHHICTh MILEHML Ta 11 PE3UCTEHTHICTD 0 He-
CIPUATIMBHX MOTOAHUX YMOB. (Zarco-Hernandez et al., 2005; Howell et al., 2014;
Ehdaie et al., 2003). Pa3om 3 nominmeHHsIM CTIHKOCTI M’SKO1 IIIIEHUII1 10 XBOPOO Ta
IHIINX HeraTUBHUX YMHHHMKIB, RS TpaHciiokauis Mae HeraTUBHUN BIUIUB HA SIKICTb
OoporrHa "epe3 iHTporpecito JIOKycy Sec-1, MO KOIy€e KIIacTep reHiB — o 1 »-ceka-
JHIB Ta BTpary IIiaJUHOBUAX Ta TIIOTEHIHOBHX JIOKYCIB Ha XpPOMOCOMAax IIICHH-
i nepmioi romeonorignoi rpynu (Dhaliwal, MacRitchie, 1990). Ilonpu ue, ninii
L IRS.IBL ' IRS.1$L TpaHcioKalisiMi BBaXXalOThCsl HAJA3BHYAWHO I[IHHKUM TCHE-
lScfyruM MaTepiaaom s MOMIMIIEHHS M SIKOT MIIICHHUIII.

Merta po6oTH T BU3HAYUTH MOJIEKY/ISIPHO-TeHETUYHUN TIOTIMOP(i3M 32 KOPOTKH-
MU TIedamMu Xpomocomu 1R B miHisx M’sikoi nmienuti, mo Hecyth 1RS.1BL Tpan-
ciokartito abo (1B)1R 3amimenns 3 pi3HUX JKeper; i1eHTU(IKyBaTH peKOMOIHaHTHI
3a kKopoTkuMu iedamu 1R i 1B xpomocom miHii M’ sIKO1 MIIIeHHMIIi, CTBOPEHI i3 3aCTO-
cyBanHsM phlb-myTtanTa copty Chinese Spring.

HocmimkeHHss moniMopdizMy TPOBOAMIN Ha COPTaX 1 JIHIAX M’ SIKOI MIICHH-
i, mo MictaTh 1R xpomocomy skura pizHOro moxompkeHHs. Jlinis PavonMAIL 3
1RS.1BL tpaHcnoxkartiiero MictuTh MomudikoBany A. JlykameBchbkum kuTHIO (1R)
xpomocomy. Ilpu ribpuamsarii ABOX JiHIH OKTOIUIOIAHOTO TpUTHKaie OYyIOo CTBO-
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peno minito Salmon (Tsunewaki, 1964). Coprt xura BopoujL+S0 CXI ciyrysas
mxepenom 1RS xpomocomu mist minii H273/97. 1RS.1BL xpomocoma copty M’ Kol
nreHuni Aspopa 3amictuina 1BS.1BL xpomocomy B minii H242/97-2. Jlinis CWXs
Oysia cTBOpeHa micis cxpelyBanns JiiHid H273/97 ta H242/97-2. YV npyromy Giiorii
HaIIUX JIOCII/PKEHb TOCHIPKYyBaiu 63 opuriHanbHi nmimeHuuHi Jinii BC1F8, oTpu-
MaHi BiJ cXpellyBaHHs Ta OekpocyBaHHs iHTporpecuBHoi JHiHii Erythrospermum
125/03 (E125/03) Ta phlb-myrtanta Chinese Spring (CSphlb), crtBOpeHi m.H.c.,
C.6.1. I. I. Moumum. J{ns BusHaueHHs nomiMopdismy 1RS xpomMocomu pisHOTO 1M0-
XO[pKeHHS 3actocyBanu [1JIP-aHanmiz 3 BUKOPHCTAHHSIM MOJEKYISPHO-TEHETHYHUX
MapkepiB 10 xpomocomu 1RS xwura (Sec-1, Xscm9 150 Xtsm_422), ta 1BS xpomo-
comu muieHuni (Xgwml§ ta Xtaglgap). Jnst inenrudikamii pekoMOIHAHTHUX XPO-
MOCOM 3aly4yuin 8§ MoJeKyasipHuX MmapkepiB 1RS xpomocomu xuta (SeclGene,
SeclPro, AF1/AF4, IB-267, NOR, PAW161, Rye F3/R3, RIS) ta 18 mus 1B xpo-
Mocomu mieHuni (X7aglgap, Xgwm 18, Xwmc798, Xwmc619, Xwmc406, Xwmc31,
Xwmcl28, Xwmce419, Xgwm273, Xbarc137, Xgdm136, Xgwm 11, Xgdm36, Xwmc626,
Xwmc694, Gli-Al, Gli-Bl, GliDI). Pa3om 3 MONEKyISIpHO-TeHETHUHUMH (B jISSHO-
MU, TAKO’K BUKOPHCTAJIN aHai3 3aacHuX O1IKIB (IMiaAMHIB Ta TIIOTCHUHIB).

Bu3HaueHO MOJEKYISIPHO-TEHETHYHHUH MOJiMOP(hi3M B PI3HUX 3a TOXOKCH-
HssM 1RS.1BL Tpancnokarisx i 1R 3aminieHiii XxpoMOCOMi )HUTa B JIHIAX MIICHUL
H242/97-2, CWXs, H273/97, PavonMA1 Tta copti Salmon. Jlinis CWXs MicTuTh
pexombinanTHy 1RS, mo mae cermentu 1RS Big H242/97-2 (Avrora=Petcus) Ta Bijx
H273/97 (xuto BoponeL+C0 ami) JTinist Salmon BUsIBWIACH I' €TEPOTreHHO0. Sk pe
3yJbTaT BUKOpUcTanHs MyTaHTHoi Jinii CSphlb y cxpenryBansi 3 niniero E125-03
(o mae 1RS.1BL) Oynu oTpuMmani TpaHCIOKaliiiHi 1 peKOMOIHAHTHI JIiHIT Pi3HOTO
tuny. Buznaueno 15 niniit 6e3 Tpancnokaniii Ta pekomOinamiii 3a 1RS.1BS; 11 ninii
nureHnni 3 iHraktHOO 1RS.1BL Tpancnokaniero; 3 minii 3 1RS nmepeHecenoro Ha
1A xpomocomy; 2 niHii 3 1RS nepenecenoro Ha 1D xpomocomy niienuni; 4 minii
nureHui 3 pekomOinanTHIME 1RS Ta 1BS Xxpomocomamu; 2 miHii 3 peKOMOIHAIIEIO
Mi)X TOMEOJIOTTUHUMH XpoMocoMami mireHuni 1BS ta 1DS; 26 rereporeHnux iH-
TporpecuBHux JiHiit BC1FS.
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THE EFFECT OF MELANIN ON VIABILITY INDICATORS
OF DROSOPHILA MELANOGASTER

One of the current directions in modern pharmacy is the search for novel sources
of biologically active substances that have high biocompatibility and are not toxic
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to humans and animals. The natural pigments — melanins are corresponds to these
requirements. The melanins are high molecular weight polymers of irregular struc-
ture belonging to the class of condensed phenolic compounds. The melanins of plant,
fungal and animal origin are known and used [1]. The main manifistation of the
melanins is to form the color of living objects. Experimental studies on the nature
of melanins and the characteristics of their metabolism have revealed the polyfunc-
tionality of these compounds. Now there are cases of successful use of melanin in
medicine and pharmacology, due to its participation in DNA repair, as well as in the
modulation of such important systems of cellular metabolism as photo- and radio-
protection [2].

Drosophila melanogaster is a convenient object for elucidating the biological
activity of various substances and preparations. The wild-type Canton-S line of Dro-
sophila was used in the experiments. The viability indicators of Drosophila after a
single addition of melanin to the nutrient medium were studied. Melanin was added
to the fly food mixture at the rate of 2 ml of 3% melanin per 25 ml of the food mix-
ture (final concentration of melanin in the mixture was 0.24%). Melanin was isolated
from Nadsoniella nigra, a yeast-like fungus characterized by the formation of black
or brown colonies. The melanin solution was kindly provided by prof. T. O. Philipo-
va and prof. B. M. Galkin, (Department of Microbiology, Virology and Biotechnol-
ogy, Odesa [.I.Mechnikov National University).

The individual components of flies viability (fertility and lifespan under standard
conditions and under conditions of adding melanin to the feed mixture and the level
of postembryonic loss) were studied. The functioning of the genetic apparatus was
assessed by the state of polytene chromosomes in the cell nuclei of the salivary
glands of third instar larvae [3].

The lifespan of wild-type C-S flies in the control was about 18 days; in the exper-
iment (a single addition of melanin to the feed mixture of flies), the indicators tended
to increase, but did not differ significantly from the control. The indicators of fertility
by the number of pupae and adults and the rate of postembryonic death of flies were
also investigated. Melanin, added to the feed mixture, increased the fertility of C-S
flies almost 2.5 times from the control value.

Dominant lethal mutations (DLM) were counted not at the egg stage, but at the
pupal stage [4]. The level of postembryonic death in the control was 41.2%, and
the frequency of DLM was 20.1% in the experimental variant with melanin. The
state of the genetic apparatus of salivary gland cells was assessed by their passage
through endocycles, leading to polytenization of chromosomes. Receiving melanin
with food had a positive effect on salivary glands cells' chromosome polytenization,
which manifested itself in a significantly greater number of cells that underwent
eight polytenization cycles in comparison to the corresponding control indicators.
Nevertheless, the established stimulating effect of fungal melanin must be consid-
ered insignificant, since the indices of average chromosome polytenia (which are
considered as a characteristic of the gene dose in the cell nucleus) [3, 5] in control
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and experiment did not have significant differences

Conclusions. The biological activity of melanins has been proven in terms of
an increase in the fertility of flies and a decrease in the number of dominant lethal
mutations by estimation of postembryonic losses. The absence of melanin influence
on the average chromosome polyteny indicator was found.
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POLYMORPHISMS OF MICROSATELLITE LOCI, ASSOCIATED
WITH PHOTOPERIOD SENSITIVE E GENES, IN UKRAINIAN
SOYBEAN VARIETIES AND BREEDING LINES

The series of E genes (early maturity) control the plant's response to the changes
in day length and, at the same time, are linked to a number of other agronomically
important QTLs that affect ripening time, duration of the growing season, weight of
1000 kernels, yield, etc. According to Monlar et al. [3] and Rosenzweig et al. [4] it

203



ISSN 2077-1746. Bicauxk OHY. Bionoris. 2020. T. 25, Bum. 2(47)

is possible to detect the polymorphisms associated with £ genes with microsatellite
markers in soybean accessions.

The aim of our study was to test microsatellite markers as a useful tool for detec-
tion of alleles of £/-E4 and E7 genes among number of Ukrainian soybean (Glycine
Max L. Merrill) cultivars, 19 breeding lines and 10 mutant lines.

As material were used: cultivars Kobza, Mavka, Geba, Poltava, Romashka, Haly-
na, Zolotysta, Krynytsia, Femida, Podilska 416, Podiaka, Oksana; control variet-
ies - isoline Harosoy OT 89-5, Vilana, Maple Arrow, Cormoran AC and Ros; 19
lines (F, ) from crossing: Oksana x Labrador (5 lines), Mapple Belle x Sreska72
(7 lines), Line 103 x Korada (7 lines); 10 mutant lines: Oksana M2, Oksana M12,
Oksana M13, Zolotysta M 16, Zolotysta M20, Femida M29, Femida M32, Podilska
416 M33, Podilska 416 M38, Podilska 416 M40. PCR with microsatellite markers -
Satt100, Satt229, Satt319, Satt354, Satt365 and Sat 038, were done as recommend-
ed by Monlar et al. [3] and Rosenzweig et al. [4].

According to the results of microsatellite analysis and data of genotyping-by-se-
quencing approach [2] we suggested genotypes with recessive alleles of £ genes (el
e2 e3 e4 e7 alleles - Kobza, Krynytsia), the dominant £3 allele occurs in Podiaka,
Halyna, Zolotysta, Podilska 416, and the presence of dominant £7 occurs in Mavka,
Podiaka, Romashka, Oksana, Femida, Podil’s’ka 416. Due to the discrepancy of mi-
crosatellite analysis and data of Miladinovich et al., [2] we assume that microsatellite
Satt229 is not the perfect tool for £3 gene detection.

Among the 10 mutant lines there were revealed, that genotypes - carriers of the
dominant £7 allele had a longer growing season (10-11 days longer) than carriers of
recessive e7 in the conditions of Ukraine. Lines with alleles 167 b.p. at the Satt100
locus and 175 b.p. at the locus Satt319 (which had been used for detection of the
dominant allele £7), had shown significantly longer growing season and their mat-
uration occurred later than others. We didn’t detect a dominant £2 with the help of
microsatellite Saz 038, in investigated material, except for the control variety Ros.
Due to the inconsistency of our results and report of Abugalieva et al. [1], which an-
alyzed varieties Halina, Poltava, Podiaka with allele-specific markers, we conclude
that Sart354, as well as Satt229, is not the optimal diagnostic markers for determin-
ing £3 and E4 alleles.

We have shown a lack of correspondence between the results of microsatellite
analysis with markers linked to £ genes and the ranking of soybean varieties by
maturity groups defined in the State Register of Plant Varieties Suitable for Dissem-
ination in Ukraine 2019. There was no clear relationship between presence of alleles
of E genes in the genotypes of the studied varieties and the ratio to a specific maturity
group.

At the same time the use of MS loci Satt100, Satt229, Satt319, Satt354, Satt365,
Sat_038 allows to differentiate soybean varieties. So, we can recommend this panel
of 6 MS loci for differentiation of modern Ukrainian soybean varieties and lines and
for creation genetic passports of varieties [5].
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