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BIOJIOT'TYHA CEKIISA —

“THE IMPORTANCE OF G. GAMOW?’S IDEAS FOR BIOLOGY
OF THE 215" CENTURY” XXII MI2KHAPOJIHOI TFAMOBCBKOI
KOH®EPEHIIII, 1110 BIIBYBAJIACA Y CEPIIHI 2022 p.

B OJECBKOMY HAIHIOHAJIBHOMY YHIBEPCUTETI

IMEHI I.I. MEHHUKOBA

25.08.2022 BinOymacs pobora biomoriunoi cekmii mopiunoi MikHaponHoi [a-
MOBCBHKOI KOH(epeHLii y pexxumi oH-TaiiH Ha mnardopmi Zoom. Tpanuuiiino bio-
JIOTiYHa CeKIist NpoxoauTh mij Ha3Boto “The Importance of G. Gamow’s Ideas for
Biology of the 21 Century”.

Y po6oTi cekIrii Opaim y4acTh BiIOMi HAYKOBIII, ITI0 BEAYTh TOCITIIKEHHS B 00-
JacTi MOJIEKYISIPHOT 010JI0Ti{ Ta TeHETHKH 3 TIPOBIAHUX HAYKOBHUX YCTaHOB YKpaiHH,
Kananu, CILIA, Benukoi bputanii i Himeuunnu, Takoxx Opajin y4acTh aclipaHTH Ta
CTyICHTH (3aranom 52 yuacHukH). byno npexncrasneno 13 ycHux nomnosineit, cepen
HUX JIOTOBiI — «[eHeTHYHI pecypcH pOCIHH AJIsl MiABHIICHHS CTPECOCTIMKOCTI —
Ha MPUKJIAl 36PHOBUX KYJIBETYp» — pod., 1.0.H. broprepa A. (IHCTUTYT reHeTHKH
POCIIHH 1 TOCIKEHB KYJIBTYPHUX pociuH iMeHi JleiOnima, ['arepcneden, Himeuan-
Ha); «JlocmiIKeHHs 3aralbHOTEHOMHUX acoIliallii IJIs BUSIBICHHS JIOKYCIB Ta TeHiB-
KaHIWJIaTiB, 0 BIUIMBAIOTh Ha BMICT OiJIka B 3€pHI MIIEHHUII M’SIKOD» — mpod.,
1.6.H. Mimesoi C. (InctutyT ¢izionorii pocnun i renetuku bonrapebkoi akanemii
Hayk, Coois, Bonrapist); «JlociipKeHHsT MOJICKYJISIPHOI €BOJIOLIIT Ta TAKCOHOMIUHE
3actocyBanus 5SS p/IHK npu ananisi poxy Aconitumy» — npod., 1.6.H. Bomkosa P. A.
(YepniBernpkuii HarioHambHUNA yHiBepcuTeT iMeHi FOpis denpkoBruya, UepHiBIl,
VYkpaina); «[logonanns cenexuiaux 6ap’epi 1y mmeHuti» — npod. ['pidpdirca C.
i nokt. Binren JI. V. (Llentp Qxona Inneca, Hopsiu, Benuka bpuranis); «Omninka
cydyacHOro crany mnomnynsiiit Gentiana lutea L. Ykpaincekux Kapnar: Exomnoro-
TeHETUYHI TIAX0An» — JI01L., K.0.H. [Ipokorn’sk M.3. (TepHONiIBbCHKHI HAIllIOHAb-
HUH nefarorivauii yaisepcutet imeni Bomogumupa ['natroka, Teproming, Ykpaina);
«YacoBa quHaMika crieKTpiB poHOBOTO CBiTiHHS Photobacterium phosphoreumy —
npod., 1.6.H. Mapruntoka B. C. (KuiBcbkuil HauioHansHHUN yHiBepcuTeT iMeHi Ta-
paca LlleBuenka, KuiB, Ykpaina.); «Hosi myranii STARDS i STARDY, BusiBieHi B
46,XY naifieHTiB 3 rOHAIAJIbHUM JIUCTCHE30M, MIAITPUMYIOTh IIi TeHU K TeHU-KaH-
munary, mo ooymoBmoioTh [IPC (mopymienHs: po3Butky crari)» — Cipoxu . A.
i mpod., n.6.H. JliBmmume JI. A. (IHcTuTyT MONeKymsipHOi Giosorii i reneTnkn HAH
VYkpainu, Kuis, Ykpaina); «MYDSS i CXCR4, nBa TeHH, sKi BiirparoTh BUPIIIAIb-
Hy posib y MakportoOyniHemii Bansnencrpema» — 1.0.H. Monvaka FO. (3aB. Big-
Ity MOJeKyJsipHOi TeHeTHKH, LleHTp oxopoHu 310poB’s yHiBepcuTeTy Makriia,
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VYHiBepcuter Makriuta Ta MoHpeanschkui yHiBepcuteT, Kanama); «/xopmk ["a-
MoB i renetnunnit kox JJHK» — ipod., 1. ¢.H. Cerpe I. (YuiBepcurer llencinpBanii,
CLIA).

Cepen mirOTOBICHUX JIOMOBIJICH BBAXKAEMO HEOOXIJIHUM BiJIMITUTH BHCOKY
SKICTh Ta aKTyaJbHICTh BUKOHAHUX HA Cy4aCHOMY PiBHI JJOCITIJKEHb MOJIOJIMX Hay-
KkoBIIB: «bioiH(opmMaTnyaMii aHANI3 HYKJICOTHAHUX MTOCHTITOBHOCTEH TOKyciB Gli-1
Triticum aestivum L.» — acniipantku [lommosug 0. A. (OHY imeni 1. 1. Meunukona,
Opneca, YkpaiHa); « CKpHHIHT TPOIYIEHTIB TIONMENTHUIHUX aHTHOIOTHKIB 3a JIOTO-
MOTOI0 PENOpTEpHOi CUCTEMH Ha OCHOBI MPOMOTOpPY reHa tipA» — acmipanta Tic-
teuka C.I. (JIbBiBCBbKMI HaliOHANBLHMH yHiBepcuTeT iMeHi IBana ®panka, Ykpai-
Ha); «/loBri Ta xopotki BapianT 5S p/IHK y renHomax BUIIB Apis» — acmipaHTKH
Pomku H. M. (UepHiBenbkuit HamioHaTsHUHN YHIBepcuTeT iMeHi FOpis denpkoBuya,
UYepHisii, YkpaiHa).

Sk mo3uTHBHY pucy poOOTH 0ioNorivHOi cekiii Oylio BiMiYeHO OararoriaHo-
BICTbh OXOIUICHOI TEMaTHKH, 110 Ma€ T€HETUYHE MiAIPYHT, Ta IEPCIEKTUBHICTD J0-
CJTiJP)KEHb, 10 BUKOHYIOTHCS] Ha CTUKY HayK.

Yyacuuku bionorigHoi cekiii 3BepHyaH yBary, mo [.A. ['amoB 3poOuB BHECOK
Y PO3BUTOK CaMe MOJICKYJISIPHOT 010710T'11, TTOCTAaBUBIITH TUTAHHS TIPO PO3IITH(PPYBAHHS
TeHETHYHOTO KOJY, TOMY HEOOXiTHO y Ha3By IOpiyHOi ['aMiBChKOT KOH(epeHIrii, Ky
OpranizoByoTh acTpoHoMu i gpizuku OHY, nomaru — «Molecular biology», 11106 Ha3Ba
KOH(epeHTIIii OXOITIoBaa BCl HAPSIMKK JOCIIIKEHb, B PO3BUTOK SIKHX 3pOOHB BHE-
cok I. A. T'amoB: «Astronomy and Beyond: Astrophysics, Cosmology and Gravitation,
Astroparticle physics, Rradioastronomy, Astrobiology and Molecular biology».
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PLANT GENETIC RESOURCES FOR IMPROVING STRESS
TOLERANCE - EXAMPLES FOR CEREALS

Plant genetic resources for food and agriculture (PGRFA) play a major role
for global food security. The most significant and widespread mean of conserving
PGRFA is ex situ conservation. World-wide 7.4 million accessions are stored in
about 1,750 ex situ genebanks. Plant ex situ genebank collections comprise seed
genebanks, field genebanks as well as in vitro and cryo collections. Species whose
seed can be dried, without damage, down to low moisture contents can be conserved
in specially designed cold stores. Such “orthodox” seeds can be expected to maintain
a high level of vigour and viability for decades. Field genebanks, in vitro and cryo
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storage are used primarily for species which are either vegetatively propagated or
which have non-orthodox seeds that cannot be dried and stored for long periods.
With a total inventory of 150,000 accessions from 3,212 plant species and 776
genera, the ‘Federal ex situ Genebank of Germany’ in Gatersleben holds one of the
most comprehensive collections worldwide. It comprises wild and primitive forms,
landraces as well as old and more recent cultivars of mainly cereals but also other
crops. Starting in the 1920’s material was accumulated systematically. Seed storage
is managed in large cold chambers at —18 °C. Seeds are kept in glass jars, covered
with bags containing silica gel (active collection) and in aluminum bags under
vacuum (base collection). The maintenance of the collection requires regeneration.
Each year between 8 and 10 thousand accessions are grown either in the field or
in glasshouses. The collection has been widely characterized and evaluated. In the
cereals, mainly wheat and barley, a number of bi-parental mapping populations and
association mapping panels have been established to allow for the genetic analysis
of various traits. The current focus covers resistance/tolerance to a number of biotic
and abiotic stresses, in particular drought and cold.
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GENOME-WIDE ASSOCIATION STUDY REVEALS LOCI
AND CANDIDATE GENES FOR GRAIN PROTEIN CONTENT
IN BREAD WHEAT

Wheat is a primary source of nutrition for about 40% of the population and
provides approximately 20% of calories and 22% of proteins in the human diet. The
protein level in the grain of modern varieties is generally low, therefore improvement
of the wheat nutritional quality, such as increased protein is a key breeding target.
A considerable proportion of the variance in wheat grain protein content (GPC)
is attributed to genetic factors. To identify genomic regions underlying the GPC,
we evaluated a diverse panel of 255 wheat accessions from 27 countries from five
continents using seeds from three-year field trials. The trait phenotyping revealed
wide genetic variation. The association mapping performed with 17,093 SNP
markers and based on the best linear unbiased estimations (BLUEs) over years
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identified six significant marker-trait associations on chromosomes 1D, 3A, 3B, 3D
and 5A. The candidate genes search revealed that most relevant putative candidate
genes hit directly by the significant SNPs or present within a window of 2 Mbp from
them, included sequences encoding: 11S globulin seed storage protein (“triticin™); a
subtilisin-like serine protease; transporter proteins; transcription factors and proteins
with post-translational regulatory functions; metabolic proteins involved in the
biosynthesis of macromolecules, as well as a number of protective and structural
proteins. For quantitative traits, finding associations with molecular markers within
or near the detected putative candidate genes is a potential tool to reduce length of
selection cycles and opens new possibilities for advancing crop improvement.

Acknowledgments

This work was supported by the Bulgarian National Science Fund (contract
KP-06 N31/17)

UDC 572.852:582.675

Tynkevich Y. 0., Novikov A. V.2, Chorney I.1.!, Volkov R.A.!

! Yuriy Fedkovych Chernivtsi National University, Chernivtsi, Ukraine,
e-mail: r.volkov@chnu.edu.ua

* State Museum of Natural History, National Academy of Sciences of Ukraine,
Lviv, Ukraine

MOLECULAR EVOLUTION AND TAXONOMIC
APPLICATION OF 5S rDNA IN THE GENUS ACONITUM

The genus Aconitum L. includes a large number of poisonous and pharmaceutically
important plants. One of the major diversity centers of this genus is located in the
Eastern Carpathians area. In this region there are many representatives of the genus
with unclear taxonomic status, in particular, members of the complex A. anthora s.l.
The taxonomic position of this complex within the genus also remains controversial,
as the regions of the chloroplast and nuclear genomes previously used for phylogenetic
analysis appeared to be insufficiently variable. Therefore, the search for an optimal
molecular marker with a high level of polymorphism within the genus Aconitum
remains a relevant task.

The 5S rDNA intergenic spacer (IGS) is an evolutionarily variable region of
the nuclear genome, which was previously successfully applied for phylogenetic
reconstruction in many groups of angiosperms. Here we used analysis of IGS in
order to clarify taxonomy of the genus Aconitum. Combining molecular cloning,
sequencing, and bioinformatic methods, we obtained 5S rDNA IGS sequences for
representatives of the 4. anthora complex and phylogenetically distant species of
the subgenera Aconitum and Lycoctonum. Analysis of IGS sequences showed that
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this region is relatively long in species of the genus, ranging in length from 574
to 619 bp. The IGS variability is due to numerous nucleotide substitutions, while
short oligonucleotide indels occur only at the 5’-end of the spacer. Four conserved
regions were found in the IGS of Aconitum, two of which correspond to the external
promoter and terminator elements of RNA polymerase III, while the function of
the other two regions remains unknown. The first of them shows homology to the
5S rRNA coding region, while the second one demonstrates high similarity to the
sequences from the genomes of representatives of taxonomically distant families of
monocots and dicots, suggesting horizontal gene transfer. The phylogenetic analysis
applying the 5S rDNA IGS supports the interpretation of A. anthora s.. as a separate
subgenus within the genus Aconitum.
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BREAKING WHEAT BREEDING BARRIERS 1 AND 2

Wheat is an important crop, which provides about 20% of the calories consumed
by the human population worldwide. Worryingly, world wheat production is under
many threats, like heat and drought stress as consequences of climate chaos.
Achieving food resilience is an important aim and breeding higher yielding and
more resilient bread wheat varieties will be part of the solution.

The genetic, germplasm, and phenotypic resources of a large group of UK wheat
scientists [1] has been combined with cutting edge technologies in genomics and
innovative genomic analysis to give a unique insight into new and useful genetic
variants in the AE Watkins landrace collection [2]. The genomics insights include
the fact that the expansive diversity of the landraces are quite poorly represented in
modern wheat and that many of these variants are functional. In many cases the new
functions have clear benefits for the design of future wheat varieties. These include
increased yield, mineral content, disease resistance and new alleles for adaptive
variation. We show that these variants were missed by modern breeders by historical
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and geographical chance and that there is no reason why unused ancestral groups
cannot form the basis of new breeding gains for wheat. In addition, the wealth of
phenotypic data derived from field experiments testing ~6000 recombinant inbred
lines allows us to see why some traits, such as biomass, were difficult to select in
early breeding programmes. Systematic labelling of chromosomal segments with
haplotype analysis now allows us to select this missing variation and bring it into
modern breeding. We think of these two barriers (breeding history and physiological
antagonism) as breeding barriers 1 and 2.
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BREAKING WHEAT BREEDING BARRIERS 3,4 AND ...

The Designing Future Wheat programme [1] is developing novel wheat pre-
breeding germplasm with increased yield potential, disease resistance, climate
tolerance, bread making and nutritional qualities. Sets of new bread wheat lines,
called Pre-Breeding Toolkits, aim to underpin the path to sustainable and productive
agriculture. Novel genetic variety is coming, among different sources, from the
A.E. Watkins bread wheat landrace collection [2]. Landrace cultivars from this near
global collection are performing poorly under modern agricultural practices and
are mostly not adapted to the UK environment. Putative useful genomic regions
of individual landrace cultivars were previously identified by QTL mapping in the
DFW landrace NAM panel [3]. In order to assess the benefit of a QTL in modern
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adapted germplasm (the third breeding barrier), the genomic segment needs to be
introgressed by markers assisted selection into this germplasm. The resulting Near-
Isogenic-Lines (NILs) are evaluated in pairs or families for the QTL effect. The
development of such freely available Toolkit-NIL-Sets is constantly ongoing in the
DFW programme. Once a Toolkit-NIL-Set has reached the BC,F, generation, it is
genotyped using the Axiom Bread Wheat Breeders’ Array and evaluated in field trials
at two sites for agronomical and morphological traits. The best performing lines of
these sets are selected for the Breeders’ Toolkit (BTK), a smaller panel that is assessed
in another round of field trials at up to seven different breeding companies. Some
outstanding introgressed QTL segments demonstrate robust benefits for the NILs
carrying the QTL over sister NILs not carrying them. Field trial results are shared
and breeders may chose to introduce these beneficial QTL into their commercial elite
lines (the fourth breeding barrier).
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BIOINFORMATIC ANALYSIS OF NUCLEOTIDE SEQUENCES
OF GLI-1 LOCI OF TRITICUM AESTIVUM L.

The wheat seed storage protein, gliadin, has immense and well studied
polymorphism based on the multiple allelism at each of the six main G/i loci.
Therefore, gliadin alleles provide a set of suitable genetic markers for the identification
and comparison of wheat genotypes.

Gliadin genes are highly polymorphic. There are two classifications of gliadins
developed on the base of acid PAGE method: by Sozinov and Poperelya [1] (often
used in Ukraine) and by Metakovsky et al. [4] (international). Moreover, there are
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PCR primers, that could be used for identification some allelic variants of gliadins
and polymorphism studying [2, 6]. Recently most scientific works are devoted to
sequencing of gliadin genes. Thereby, the aim of the study was to analyze Gli-1
loci and microsatellite locus Taglgap (that were studied by PCR in the previous
investigations [3, 5]) in the nucleotide sequences from Genebank using bioinformatic
tools.

A set of 121 nucleotide sequences from Genebank was found and analyzed
for apparentness of Gli-A1 sequence that could be detected using PCR primers
developed by Zhang et al [2]. Gli-A1.1 allele was found in 70,1% of Triticum
aestivum sequences, when Gli-A1.2 allele in 29,9%. We have found large sequences
MG560140 and EF426565 that have two copies of Gli-41.1 allele and both alleles
Gli-Al.1 and Gli-A1.2, respectively. Similar to G/i-41, 101 nucleotide sequences of
Gli-D1 locus were analyzed. Gli-D1.1 and G/i-D1.2 alleles were found in 97% and
3% of Triticum aestivum sequences respectively.

The frequency of Gli-A1.1 and Gli-A1.2 alleles have the same tendency both in
sample of sequences from NCBI, in worldwide wheat collection and in Ukrainian
wheat collection analyzed by PCR previously. The frequency of G/i-41.1 is higher
than Gli-A1.2 allele. The frequency of Gli-D1.1 allele is very high in the sample
from NCBI, G/i-D1.2 allele also prevails in worldwide wheat collection, whereas in
Ukrainian wheat collection G/i-D1.2 is dominant.

Only 17 nucleotide sequences from Genebank containing microsatellite locus
Taglgap were found. Six different alleles: 219 bp, 237 bp, 249 bp, 252 bp, 270 bp,
285 bp were detected for 7. aestivum. Five of them, were detected also by PCR in
the previous study.
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OLIHKA TEHETUYHOT'O IOJIMOP®I3MY
GENTIANA LUTEA L. )
(IIOJIOHUHA KPACHA, YKPATHCBKI KAPIIATH)

JocnimKeHHs TeHETHYHOTO MOTiMOp(i3My 1 TeHETHYHOT CTPYKTYPH PiJKICHUX BHU-
JIiB POCIIMH € HEOOX1THOIO CKJIAJI0BOIO TIporpam ix 30epekeHHs Ta BinHOBIEeHHA. J[o
TaKUX BHJIIB HAJICKHUTh BUCOKOTIPHUH JiKapchkuil Bun Gentiana lutea L., mo mae
MIPUPOJOOXOPOHHUH cTaTyc «Bpa3nuBHib». Mera poOOTH Tosrana y J0CiiHKeHH]
TeHETUYHOI pizHOMaHiTHOCTI nonyisiii G. [utea 3 nononunu (mos.) Kpacua Ykpa-
fHcpkux Kapnar. Ls momynsimist po3ramoBana Ha BUCOTI 950—-1450 u.p. M., 3aiimMae
oty 3 ra Ta nepeOyBae Ha MEXi 3HUKHEHHS Yepe3 KPUTUYHO HU3BKY IIUIBHICTD
(5 oc./ra).

lenernunuii noniMopdizm G. lutea ouintoanu 3 Bukopuctanusam 9 ISSR (Inter
Simple Sequence Repeats)-npaiimepi [1]. [loka3HHKN T€HETUYHOTO MOMIMOPPi3-
My nomynsnii (4acTky noiimMopdHux amriutikoHiB (P), odikyBaHy reTepo3urot-
HicTh (He), innexc lllennona (S)) po3paxoByBajdu 3 BUKOPHCTAHHSM MPOTPAMH
GenAIEx 6.5.

[Toka3Huku reHeTHIHOTo noxiMophisMy pociuH 3 noi. Kpacha cranosuim: He:
0,110+0,017, S: 0,160+0,025; P: 27,5%. 3Ha4eHHs yCixX IIMX MOKAa3HUKIB OYJIO HHXK-
4e 3a yCepeAHEeH1 AaHi JOCHiDKeHNX Hamu panime 4 nomyisiuid G. [utea 3 YopHo-
ripcekoro MacuBy i 2 — 31 CBunosi [2]. Haiibinbmre (B 1,3 pa3u) Big ycepeqHeHNX
(34,5%) 3Ha4eHb BiAPIZHABCS MOKA3HMK YacTKU MOJIMOP(PHHUX aMIUTIKOHIB. Buss-
JICHO, IO 3a MOKAa3HWKAaMH I'eHETHYHOTo MojiMopdisMy momyssiis 3 non. KpacHa
HaOmmkeHa 10 3HUKarowol nomymsinii 3 . ['yrun Tomuaruk (xp. YopHoropa), sxa
y MUHYJIOMY T€X 3a3HaBajia 3HaYHOTO IMacTOPaIbHOTO HaBaHTaXXCHHS. TpuBanuii iH-
TEHCUBHUI BUIAC MPU3BOAUTH JI0 3MIHU CTPYKTYPHO-(YHKIIOHANBHOI opraHi3aiii
(iToreHo3y, 10 MO3HAYAETHCS Ha TTONYJSIIMHNX apaMeTpax BHIIB Ta iX 6ioioriv-
HUX 0co0arBOCTAX [3]. ToMy, HaBITh 3a 3HMKEHHS PIBHS MMACTOPAJILHOTO HABAHTA-
JKCHHS cTabuTi3alis YuceabHOCTI 0coOuH G. [utea y TaKMX OCEHINAX BiIOYyBa€THCS
MOBLIBHO [3].

OTxe, OTpUMaHi IaHi CBiYaTh MPO HU3bKUH PIBEHb TEHETHYHOTO MOTIMOPhizMy
nonyssitii G. [utea 3 mon. KpacHa, 110 CBiTYUTh PO HEOOXIHICTH BIPOBAKESHHS
3axO0JliB OXOPOHH IIi€T OMYJISIIIT, 8 TAKOXK ii TOHOBJICHHS.
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TIME DYNAMICS OF BACKGROUND LUMINESCENCE
SPECTRA OF PHOTOBACTERIUM PHOSPHOREUM

The intensity of bacterial luminescence depends on many factors but one of the
strange phenomena is the correlation of the bacterial glow with the dynamics of cosmo-
geophysical processes associated with space weather, in particular with variations of
the natural electromagnetic background [1]. In previous studies, we revealed the
coincidence of periods of the luminescence of Photobacterium phosphoreum and
the physical-chemical properties of water, as well as their correspondence to the
dynamics of space weather factors [2]. The purpose of this study was to find out the
possible mechanisms of connection between these processes based on the analysis of
the luminescence spectra of photobacteria.

We observed the bacterial luminescence in range from 240 to 700 nm with a
dominant maximum at 460—500 nm which corresponded to the luminescence of
FMN-containing proteins. It is known that the excitation of the electronic structure
of FMN requires an energy of about 3 eV, which corresponds to the energy of light
waves with a length of 412 nm. But we observed the bacterial suspensions also glow
in the UV region of the spectrum that testify to much more energy generated in the
enzymatic process of oxidation, which should exceed 5 eV. This fact allows us to
assume the involvement in this process of active forms of oxygen, such as OH* and
HOO* radicals, the recombination of which is accompanied by the emission of light
quanta in the UV range. The generation of UV light in bacteria explains the nature
of small local maxima in the bioluminescence spectra associated with the induced
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fluorescence of aromatic amino acids — 270-290 nm (phenylalanine), 302-310 nm
(tyrosine), 320-350 nm (tryptophan). At the same time, local maxima in the green,
yellow, and red regions of the spectrum may be associated with the presence of other
fluorophores, in particular fluorescent proteins LumP, etc. The analysis of the time
variability of the background luminescence spectra of P. phosphoreum photobacteria
in 240—700 nm showed the existence of periodic components of 20-25 min that are
very close to the period of 18—19 min of collective spin ortho-para transitions in water
molecules [3]. Such transitions can be sensitive to the influence of electromagnetic
fields in wide frequency and amplitude ranges and are associated with changes in
space weather, which requires additional study.
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CKPUHIHI TIPOAYIEHTIB TIONENTUAHUX .
AHTHUBIOTHUKIB 3 BUKOPUCTAHHSAM PEITIOPTEPHOI
CUCTEMH HA OCHOBI TIPOMOTOPA I'EHA tipA

OnHuM 13 METOAIB BUPILICHHS MPOOIEMH MOMMPEHHS 1HPEKIIHHUX 3aXBOPIO-
BaHb, YaCTO CIPUYMHEHUX MYJIBTUPE3UCTCHTHUMH (OPMaMH MATOTCHHUX MiKpO-
OpraHi3MiB, € po3po0Ka HOBHUX TEpaneBTHYHUX 3ac00iB. TiomenTuHi aHTHOIOTHKH
MIPUBEPTAIOTH YBary AOCIIJHHUKIB Yepe3 CBOIO BHCOKY aHTHOIOTHMYHY AaKTHBHICTb,
B TOMY YHCJI1 IPOTH Pi3HUX aHTHOI0TUKOPE3UCTEHTHUX MIKpOOpranizmis. Busiien-
HS IEBHUX KJIACIB CIHOJIYK 3 MPUPOAHUX KEPEIT CTa€ 3HAYHO €PEKTUBHIILIUM 3a BU-
KOpPHCTaHHA crenniuHuX HUIBHOKIITHHHUX OioceHcopis [1].

V wiii poOOTI MU 30CepeININCS HA CKPUHIHTY MPOIYLEHTIB TIONENTUAHNX aHTHU-
010THKIB cepell MPUPOIHUX MITaMiB akTHHOOAKTepiil puzocdepu Juniperus excelsa
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(Bieb.), Bupinenux na teputopii Kpumcekoro m-Ba. J[is poro BUKOpUCTAIH Mi-
KpoOHuit GioceHcop Streptomyces lividans TK24 pMO16, 0CHOBOIO SIKOTO € iHAY-
nuOeIbHII POMOTOP T'eHa ipA 37IUTUH 3 TEHOM 71eo, KUl 3a0e3neuye CTIHKOCTb
JI0 HEOMIIMHY/KaHaMIIMHy B NPUCYTHOCTI TiomenTtuni [2]. IIporectyBaBmm 372
LITaMHU aKTUHOOAKTEpild MU BUABHIIM JBa wTaMu Je 1-79 i Je 1-613, sxi innyKyBa-
TH picT O6ioceHcopa. 3a JONOMOIoI0 JIEpeIUIiKaTUBHOTO aHali3y B €KCTPAKTax LHX
mramiB izeHTH(}iKyBaau TionenTHIHI aHTHOI0THKM OepHiHamiuuH A Ta B. ®inore-
HETUYHUH aHaJli3 Ha OCHOBI HyKJIGOTHAHOI NOCHiI0BHOCTI reHy 16S rRNA ta i’situ
TeHIB JOMAIIHBOTO rocrnoaapctsa (gyrB, atpD, recA, rpoB i trpB) xnacudikyBas ix
SIK TIPEJICTABHUKIB JIBOX PI3HHUX BUJIB 13 ponty Streptomyces. B renomi Streptomyces
sp. Je 1-79 BusBHIM KiacTep TeHiB OiocuHTe3y OepHiHaMilMHY, KUl Ma€e BUCO-
Ku# piBens noaioHocti (93%) 3 ber-xnactepom S. bernensis (GenBank: KC894738).
TakuMm 4MHOM, BUKOpCTaHHs mtamy-0ioceHcopa S. lividans TK24 pMO16 € edek-
TUBHHUM 1 MOKE MPUCKOPUTH crieliu(idHe BUSABICHHS TIONENTUAHUX aHTUO10THKIB
y IIPUPOAHUX 130JI5ITaX aKTHHOMILICTIB.
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LONG AND SHORT 5S RDNA VARIANTS IN THE GENOMES
OF APIS SPECIES

5S rDNA belongs to the class of moderately repeated, tandemly arranged
sequences present in the genomes of all eukaryotes. Each repeated unit of 5S rDNA
consists of a highly conserved coding region of approximately 120 bp and a variable
intergenic spacer region (IGS). The IGS comparison is successfully used to study
microevolution and molecular taxonomy in plants and animals. However, insect
5S rDNA is still poorly characterized. In this work we describe the results of the
sequencing and analysis of the 5S rDNA for some members of the genus Apis.
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The 5S rDNA repeats of several A. mellifera subspecies were amplified by PCR.
Then the PCR products were cloned using a plasmid vector and sequenced. The 5S
rDNA sequences of 4. cerana were found in the Genbank database and used for the
analysis.

It was shown that at least two different length classes of 5S rDNA IGS are present
in the genomes of all examined members of the genus 4pis. The length of the short
IGS class ranges from 239 to 253 bp while that of the long class ranges from 706
to 714 bp. In addition to the variability in length, the obtained IGS sequences differ
significantly by nucleotide substitutions and short indels. Several putative elements
of the 5S rDNA promoter and terminator, such as TATTT, GAGAGAGA and oligoT
motifs were detected, respectively, upstream and downstream of the rRNA coding
region in both long and short IGS classes. However, the exact role of these motifs
in the transcription of 5S rDNA in insects is currently unknown. Putative specific
functions of two length classes of 5S rDNA also require further clarification.
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NOVEL STARD8 AND STARD9 MUTATIONS IDENTIFIED
IN 46, XY GONADAL DYSGENESIS PATIENTS LEND SUPPORT
TO THESE GENES AS DSD CANDIDATES

Investigating mutation in genes, affecting gonad development is essential
for understanding the genetic mechanisms causing Disorders/Differences in Sex
Development (DSD). The aim of the research was to identify novel DSD genetic
variants using whole exome sequencing (WES). The WES was performed for two
unrelated 46, XY SRY positive patients with gonadal dysgenesis.

In the first patient the hemizygous missense mutation NM_001142503.2
¢.2659C>T (p. Arg887Cys) (rs766188656) in STARDS gene (MAF = 0.0000251)
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was identified and confirmed as pathogenic using bioinformatic tools. After analysis
of the second patient two different mutations in compound heterozygous state were
identified in STARDY gene: NM_020759.3 ¢.5585 5590del (p. Ser1862 Thr1863del)
(rs528276071) — inframe deletion (MAF = 0.0019) combined with NM_020759.3
c.3514C>T (p.Argl172Cys) (rs12594837) — missense mutation (MAF = 0.00837).
The analysis of genetic background, which was performed for both patients, did not
reveal any pathogenic variants implicated in DSD phenotype. All detected mutant
variants were inherited from healthy parents — heterozygous carriers and were not
previously implicated in the pathogenesis of any disease. Bioinformatic analysis
revealed that mutant variant in STARDS8 and both mutations in STARDY genes located
in positions that are conserved in primates.

Based on the results obtained in current study, previous reports of STARD gene
family mutations in DSD patients, expression patterns of STADRS and STARDY genes
and steroidogenic properties of there protein products we conclude that STADRS and
STARDY are considered as 46, XY DSD causing genes.
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MYD88 AND CXCR4, TWO GENES THAT PLAY A CRUCIAL
ROLE IN WALDENSTROM’S MACROGLOBULINEMIA

Waldenstrom’s macroglobulinemia (WM) is a rare non-Hodgkin’s lymphoma of
clonal origin, classified as lymphoplasmacytic lymphoma in the REAL and WHO
classification system. In Canada, with a population of approximately 38 million,
150-200 new cases of WM are noted each year (~5 cases per 1 million people),
typically affecting twice as many males as females over the age of 65. This disease is
considered a chronic, indolent lymphoproliferative neoplasm, and it usually presents
itself with high levels of monoclonal IgM (immunoglobulin M) in the serum. It
primarily manifests itself in the bone marrow, where abnormal B-lymphocytes
replicate at an increased rate and crowd out normal leukocyte development. In
time, high levels of IgM proteins from the malignant cells accumulate in the blood,
impair circulation and cause further complications. If untreated, WM can become
life-threatening, causing anemia, neutropenia and thrombocytopenia, among other
complications.

Recently two genes, MYDS88 and CXCR4 were discovered to play a pivotal role
in the development and treatment of this disease. MYDS8S (myeloid differentiation
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factor 88) was first described in 1990 as a differentiation factor and later as an adaptor
for the IL-1R signaling pathway. It functions as a signal transducer of the NF-xB
transcription factors. Using whole genome sequencing, Treon et al. [1] found a very
specific mutation (nucleotide position 38182641 on chromosome 3p22.2) in the
DNA of over 90% of WM cases. This mutation (T—C transversion) causes a single
amino acid change, from leucine to proline (L265P), causing activation of a signal
transduction pathway involving NF-«kB, an event that is essential for the growth of
the malignant WM cells. One of the key steps in MYD88-mediated activation is the
constitutive phosphorylation of Bruton’s tyrosine kinase (BTK), a critical step in
B-cell signaling, immune response regulation and cell proliferation. The presence
of the MYDS&8 L265P mutation is used for molecular diagnosis of WM, which then
justifies treatment with Ibrutinib, an effective BTK inhibitor.

The CXCR4 (C-X-C motif chemokine receptor 4) gene codes for a transmembrane
G-protein-coupled receptor involved in lymphopoiesis, having potent chemotactic
activity for lymphocytes and is important, among other functions, in hematopoietic
stem cell homing to the bone marrow. Some specific mutations (WHIM-type) [2]
result in truncated or frame-shifted CXCR4 protein in its carboxy (C)-terminus,
resulting in increased and deregulated receptor activity. Such mutations are
associated with bone marrow involvement and more aggressive disease at diagnosis.
They confer significant resistance to Ibrutinib, a drug used in the treatment of
WM [3], resulting in a shorter treatment-free survival compared to patients with
unmutated CXCR4. Again, molecular detection of CXCR4 mutations in the context
of WM is essential [4].
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GEORGE GAMOW AND DNA’S GENETIC CODE

This talk is meant to introduce George Gamow’s role as a visionary scientist, a
unique educator of the young and old, a famous introducer of humor into science and
finally, as a pioneer of molecular biology.

Gamow is responsible for more original, interesting science ideas than almost
any other theorist of the 20th century. Many of these ideas were wrong in the details,
but they always had an important, stimulating, far reaching quality. The ideas he
proposed first include the nucleus as liquid drop, the importance of neutrinos in
supernova collapse, the origin of the elements in the Periodic Table, the Universe’s
Big Bang and the existence of a genetic code in DNA for the creations of amino acids
and then of proteins.
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