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Biosoriuna cexuisi “The Importance of G. Gamow's Ideas for Biology of the

21% Century” y 6-iii lamoBcbkiii MixknapoaHiii kondepenuii, mo npoxoania

B cepnHi 2019 poxy B OHY imeni I. I. MeunukoBa, npucssiuena 115-pianomy
oBiiero I. A. I'amoBa

Kadenporo reretnku i MojeKysipHOi Oiosorii Oiomorignoro dakymsrery OHY
imeni [. I. MeunnkoBa y 1bOMy poIi BIEpIIe OpraHi3oBaHO OiOJOTIYHY CeK-
mito y 6-iif 'amoBcbkiit Mi>kHaponHiit koHpepennii “New Trends in Astrophysics,
Cosmology and Radioastronomy after Gamow”, sika poxoamia crijsHO 3 19-010
["amMOBCBKOIO JTITHBOIO TTKOJIO0 «Astronomy and beyond: Astrophysics, Cosmology,
Gravitation, Cosmomicrophysics, Radioastronomy and Astrobiology» 11-18 cepras
B Oneci. Actpodiznuni KoH(pepeHii mopigHo mpoBoaiThCs acTpodizukamu OHY.
bionoriuna cekmis ming HasBoro “The Importance of G. Gamow's Ideas for Biology
of the 21 Century” mana 3acigannas 12.08.2019 ta Oymna npucssiaena 115-pianomy
rosineto I. A. 'amoBa.

I'eopriit AHTOHOBUY | 'aMOB BiomMHuii (hi3UK-TEOPETHK Ta acTpodi3uK, IKU HAPO-
muBcs B Opeci 4 6epesnst 1904 poky Ta HaB4aBcst y HoBopociiicbkoMy yHIBEpPCHUTETI
B 1921 pomi Ha mMareMaTHYHOMY BiAIiJIeHHI (hi3MKO-MaTeMaTHYHOTO (haKyIbTETY.
Bin 3po0uB 3HauHUI BKJIAT B CTAHOBJICHHSI MOJICKYJISIPHOI 010J10Tii, BIIepIme mocra-
BHB Npo0JIeMy TeHeTHYHOTo Koay. [licis BigkpuTTs Ta ormyOmiKyBaHHS MO JBO-
nanirorosoi cripani JJHK k. Yorconom i @. Kpukom. I. A. 'amoB 3po3ymiB, 110
CTPYKTypa O1IIKIB B KITITHHH, 5K CKJIATAIOTHCS 13 20 OCHOBHUX aMiHOKHUCIIOT, ITOBUH-
Ha OyTH 3ammdpoBaHa B MOCTIJOBHOCTI 3 YOTHPHOX HYKICOTHIIB, IO BXOIATH 10
ckiany monekynu JIHK. 3a momomororo apudpmernanux pospaxynkis I. A. ['amos
TTOKa3aB, [0 TIPH MMOETHAHHI 4 HYKJICOTHIIB TPIKaMU CKIIQHAr0ThCs 64 pi3HiI KOMOi-
HaIlii, 90T0 IIJTKOM JOCTATHBO JIS «3aIUCY CMaIKoBOi iH(popMarii».

Cepen momoBifaviB IJICHAPHOI YaCTHHH O10JIOTIUHOI cekmii Oyiau mpodecop
E. I1. ®imep (I'efinensbeprepkuii yHiBepeutetT, Himeuunna) — BueHwHiA, 1m0 3aiiMa-
€THCS 1ICTOPI€IO HAyKH Ta HamucaB Oinbine 60 kawur, cepen sikux Giorpadis Hobemis-
cpKoTO Jaypeara Maxkca JlensOproka. I. A. ['amoB OyB HacTaBHUKOM Makca Jlens-
oproka B 1931-1932 poxkax B Komenrarewni, /ie Bu€HI HE TUIbKH TUCKYTyBalld, a i
3MIACHIOBAIM PO3PaXyHKH 331 BUPIIIEHHS MUTAHb 3 TEOPETUYHOT Pi3UKH — 3’5CY-
BaHHS CTPYKTYpPH aTOMHOTO siJjpa, BU3HAUEHHS €Heprii HeWTPOHIB 1 E€NEKTPOHIB,
0-po3Iaay Ta y-pasmiaiii.

Ha cexnii BUCTYnUiM 3 TUIGHApHUMU JOTIOBIASIMH CTapIINii HAyKOBUH CHIBpPO-
OitHuk [HCTHMTYTY MONekymspHoi Oiomyorii i renetnkn HAH, maypear crumenmii
[IpesunmenTa mist MOJIOAUX HAYKOBIB, K.0.H. O. B. Capunpkuii (M. Kuis, Ykpaina),
wieH-kopecionienT HAAH, n.6.1. C. B. UeboTap — 3aBigyBau Kadeapu reHeTHKH
Ta MoJsieKysipHoi Giomorii OHY imeni MeuHnkoBa, MPOBiTHNI HayKOBHIA CITIBPOOIT-
Huk [HCTHTYTY MiKpoOiororii 1 Bipycoorii imeni [[.K. 3a6onorHoro HAH, 1.6.H.
O. M. I'pomososa (M. KuiB, Ykpaina). AKTUBHY y4acTh B 0OTOBOpEHHI TOMOBIiAeH
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Opamu k.x.H. B.B. Cimipcekuii kepiBHuk YII «locnpo3pax3yHKOBOTO AOCIHITHOTO
BUpoOHUNTBa [HCTHTYTY Gioopraniunoi ximii HanionaneHoi akagemii Hayk binopy-
ci» (M. MiHchk, binopycs), a.c.-t.H. H. A. MyitokiHa — 3aCTyIIHHK TUPEKTOpa 3 Hay-
KoBOI poboTH HamioHaabHOTO HAYKOBOTO LEHTPY «HCTUTYTY BUHOTpajapcTBa i BU-
HopoOcTBa iMeHi B. €. TaipoBay, HaykoBui criiBpoOiTHUK CeNeKiiiHO-TeHETUYHOTO
iHCTUTYTY — HamioHanbHOTO LEHTPY HACIHHE3HABCTBA T4 COPTOBHBYCHHS —
O. M. brnaronaposa

B poborti cekuii npuitHaau yuacts nonaa 40 HayKoBIIB 3 TPhOX KpaiH: YkpaiHa,
Himewyuuna, binopycsk, cepen sikux Oyino 6arato MOJIOJMX TaJaHOBUTHX BueHUX. Ha
cekiii Oyso 3aciyxaHo Ta 0o0roBopeHo 10 HaykoBHX JIONOBiJIEH, 3a pe3yJbTaTaMu
JOCTIKeHb BUKOHAaHUX B 13 TPOBITHMX HayKOBUX yCTaHOBax YKpainw, bimopyci,
Himeyunnu, ABctpii.
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BHCOKOIPOAYKTUBHI OBYNCJEHHSA B BIOJTOTTYHAX
JTOCJIIKEHHSX

IIpocropoBa opranizarisi Ta KoH(pOpMaIliifHi BIACTHBOCTI MOJIEKyd Oiomosi-
MepiB JIe)KaTh B OCHOBI MPAKTUYHO BCiX O10JIOTIYHUX TPOIIECiB. Y 3B 3Ky 3 IIUM,
BUpIIIECHHST 0aratboxX OIOJNIOTIYHMX 3aJad TOB’s3aHO camMe 3 HEOOXiTHICTIO BHU-
BUYCHHS TPUBUMIPHOI CTPYKTYpH TPOTEIHIB 1 HYKJIEIHOBHX KHCIIOT, a Mpodiema
iX TpOoCTOpPOBOI OpraHizallii — € aKTyaJbHOIO IJIST MOJEKYJSIpHOi Oiojorii, 6iodi-
3UKH, (apMakoyiorii Ta METUIMHH. 3 TOSBOIO KOMIT FOTEPHOI TEXHIKM BCTaHOB-
JIEHO OLIBII HIXK CTO THCAY TPUBHUMIPHUX CTPYKTYp MPOTEiHIB Ta X KOMIUIEKCIB,
SKi JermoHoBaHO y 0a3i mammx Protein Data Bank (PDB, http://www.rcsb.org/).
OpHak KOOpAWHATH MOJIEKYJ, OTpUMaHI METOIOM PEHTICHOCTPYKTYPHOTO aHali-
3y, € CTAaTHYHUMH, a 1X KOH(OpMAIliiiHi BIACTUBOCTI, 32 HASBHOCTI (Pi310JOTIHHNX
YMOB PO3YMHHHKA, MOXYTh CYTTE€BO BiIPi3HATHUCH. OAHNUM 13 TEPCHIEKTHBHUX Me-
TOJIB TPU EKCIIEPUMEHTAIBHHUX JOCHIHKEHHIX CTPYKTYPH MOJIEKYIH B HATHBHO-
My cTaHi € crekrpockorist IMP (saepHoro MarHiTHOTO pe3oHAHCY). Y BHIAJKaX,
KOJIM EKCIIEpUMEHTAIBHI JaHi MPOCTOPOBOI OpTaHi3allii JOCIHiMIKyBaHOTO IPO-
TeiHy abo WOro CTPYKTYpPHOTO KOMIUIEKCY 3 cyOcTparaMu BiJICYTHI, e(peKTHBHOIO
aTBTEPHATHBOIO € METOIN KOMIT FOTEPHOI CTPYKTypHOi Oiozorii. [lani meromu e
HA3WBAIOTh KOMIT IOTEPHUM EKCIIEPUMEHTOM a0o0 ekcrepumeHToM in silico [1].

Po3rmigsHyTO CcydacHi MpakTHYHI MiAXOAW BUCOKONPOAYKTHBHUX OOYHCIICHb Yy
MPUKIIATHIX O10JOTIYHUX TOCITIHKEHHAX [2-5].
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“MOLECULAR BIOLOGY” — A CREATION OF PHYSICISTS WITH
THE HELP OF GEORGE GAMOW

The term “molecular biology” came into use in 1938 when the Rockefeller Foun-
dation supported research activity that was originally called “mathematical biology”
to create an exact science of life. Molecular biology became mainstream when it was
discovered that one can study genetics with bacteria and their viruses called phages.
In 1944 the physicist and Nobel laureate Erwin Schrodinger published his lectures
about the question “What is life?” and he suggested that the most important topic
were the action of genes that were composed of atoms as was then discovered for
the first time. Schrodinger wondered how life managed to escape the second law of
thermodynamics with its increasing entropy and he suggested to understand genes
as a code script that would supply life with the information it needed to maintain its
order. In the following years the nature of genes was shown to consist of DNA (and
its double helix) with the genetic information encoded in a sequence of bases in its
center. After 1953 it became clear that there had to be a (genetic) code that allows the
genes to create the proteins that are responsible for all the chemical reactions going
on in a living cell, and at the point Georg Gamow entered the scene with wonderful
ideas laid out in many letters to Francis Crick and James Watson that kept the dis-
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cussion among scientists going. Eventually the interest of molecular biologists con-
centrated on a molecule called RNA and Gamow founded an organization called the
RNA Tie Club, in order to solve the riddle of the RNA structure and to understand
how it builds proteins. Gamow even started an RNA Tie Club letter bearing the slo-
gan “Do or die, or don’t try”. Each member of the Club was assigned an amino acid
and Gamow chose Alanine for himself signing the letters with “Ala”. It took some
heroic efforts to fully understand the genetic code and biologist needed till the 1960s
to establish it eventually learning that the key to the code was the natural occurrence
of amino acids as Gamow had suspected from his first involvement on in 1953. The
molecular biologists of this period loved Gamow as a colorful personality always
ready for practical jokes. The presentation will describe how molecular biology was
made by physicists and wonder what that means for the current understanding of life.
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APPLICATION OF RESULTS OF SEQUENCING OF THE WHEAT
GENOME TO BREEDING PROGRAMS (PERSPECTIVES AND
DIFFICULTIES)

During the last decades huge efforts have been made by wheat scientific com-
munity to produce a high quality reference sequence of wheat genome cv. Chinese
Spring [1, 2]. This work had improved our knowledge about genome organization
Triticum aestivum L., distribution of gene sequences along chromosomes, presence
of different families of repetitive and transposon elements, uneven distribution of
recombination events, high proportion of nonsyntenic and duplicated genes, exis-
tence of chromosomal domains enriched with co-expressed genes. Chapman et al.
[3] provided an additional draft whole genome assembly of a synthetic hexaploid
wheat. At the project of IPK whole genome assembly and annotation (a close to ref-
erence quality) of Germany winter wheat cultivar ‘Julius’ have been developed, that
contribute to better understanding of haplotype diversity and the extent of structural
variation in bread wheat [4].

Development of the screening technology 135K array that is based on a new set
of SNP markers that have been identified through sequence capture of the wheat
Exome and 20K array ideally suited for screening of wheat lines (in genomic selec-
tion scheme) by TraitGenetics (www.traitgenetics.com) — are very effective tool for
wheat breeding. That permits to develop genomic selection methodology and apply
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genome-wide markers with considered random effects on phenotype with the aim to
generate transgressive wheat lines.

But even in time when using such effective molecular genetic tools and approach-
es, wheat breeding lines that have been developed by introgressive hybridization
with relative species with the aim to introduce new resistance genes to biotic and
abiotic stress are ‘exotic’ material which is difficult to characterize correct by molec-
ular markers. These difficulties observe due to chromosome rearrangement that had
induced by introgressive hybridization with species that are carriers homeological
chromosomes and among which can occur different type of translocation and appar-
ent spontaneous transfer of chromatin between chromosomes of three A, B and D
subgenome. Also for introgressive lines there can be increasing level of chasmoga-
my due to incorporation to wheat genome chromosomes or their parts from species
with chasmogamy reproductive mechanism, for example, like Secale cereale L.
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THE STORAGE PROTEINS ALLELES AS MARKERS OF
BREADMAKING QUALITY, IT’S POLYMORPHISM AND
DIVERSITY

The storage proteins are exist in grain endosperm of all cereals and are dedicated
for growing germ feeding. They are good investigated. At first, structure and bio-
chemical properties, polymorphism, then it’s relationship with human useful attri-
butes, and, at last, genetical control. There are two points of view to storage protein’s
alleles as a markers of wheat organism properties (“to be or not to be”’) as well as
there are two markers concepts (wide and narrow). Narrow concept is that marker
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of property may be only this property gene allele. In narrow view storage proteins
alleles are markers of bread-making quality, because they are the main material that
formes structure of bread. The wide concept supposed that allele of one genetic sign
can mark some genetic caused level of other sign. The problem is when we deal with
the signs coding by several loci, as many very important cereal varieties properties
are. Adaptability and harvest level, frost and deseases resistance — can we investigate
these sign markers, or it is a wrong in theory.

To take the answer we are went in two ways. At first, the variability in wheat stor-
age proteins loci alleles content was studied in different selection centres with differ-
ent climatic zones in Ukraine. And we have take a result that zones has differences
in these allele composition, that is consistent with information about connection of
allele presence and its influence to some wheat cultivar’s properties in general. Then
we have analyses more than 4 thousands progenies from two crosses for its storage
protein’s alleles composition as well as harvest level, frost resistance and bread-mak-
ing quality. We have received many statistically verified results about markering
some sign’s levels with protein’s alleles, breadmaking quality most of all. Than we
have composed ideal allele formula for our zone and chose the best line from 50 ones
with it. This line become a variety called Panna, the first theoretical variety, created
it theoretical department, it was better than standart in all aspects, it was included in
Ukrainian wheat varieties Register, and it was extra-quality variety.
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COSMOLOGICAL SINGULARITY AS AN INFORMATIONAL SEED
FOR EVERYTHING

G. Gamov is always interested in informational aspects of biological systems and
their connection with cosmology. Here it is considered, how to place some amount
of matter into the cosmological singularity and to encode its state. Two different ap-
proaches are suggested, which give the same result. The expression for the spectral
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energy density of the scalar particles, which is initially encoded at the singularity,
is deduced. An informational aspect of the problem is discussed. As a result, we
have demonstrated that the momentum wave packet could be well-defined at the
cosmological singularity so that: 1) some amount of matter could be «placed» at the
singularity, and, thereby, 2) some information could be encoded into it. It is not a
creation of the particles from vacuum, because a vacuum does not exist before the
field oscillators begin to oscillate. Creation of particles from the vacuum is widely
considered at 1960". However, the amount of matter occurs to be very low for the
power law expansion including the linear expansion in cosmic time. From the other
hand, a vacuum could be defined only after the moment when the field oscillators
begin to oscillate, that is relatively far from the singularity. In contrast, in the ap-
proach considered it seems evident that one could place any amount of matter and
information into the singularity.

We have considered only an illustrative example with the simple formulas. How-
ever, it could be a prototype of how really information about Everything could be
stored at the singularity [1].
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APPLICATION OF 5S rDNA FOR PHYLOGENY
RECONSTRUCTION IN ACER AND DIPTERONIA

The genus Acer is one of the biggest ones in the family Sapindaceae. The tax-
onomic history of the genus is complicated involving numerous rearrangements of
species into different sections or even in separate genera. One of the most surprising
recent findings is that the related small genus Dipteronia (2 species) should be placed
into Acer [1], although these two genera clearly differs morphologically.

The phylogeny of genus Acer still remains poorly studied at the molecular level.
The 5S rDNA represents a useful tool for molecular taxonomy [2]. However, the
molecular organization of this genomic region remains insufficiently studied for rep-
resentatives of the genera Acer and Dipteronia. Therefore, we cloned and sequenced
the 5S rDNA intergenetic spacer region (IGS) of six species of genus Acer (4. camp-
estre, A. cissifolium, A. morofolium, A. negundo, A. platanoides, A. pseudoplatanus)
and one species of Dipteronia (D. sinensis).
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Our data show that the IGS of Acer/Dipteronia contain sequence motives, which
are similar to that ones, involved in 5S rDNA transcription regulation in species
representing other families of angiosperms [3]. These motives include putative
“TATA”-box, GC and C elements, which are necessary for transcription initiation, as
well as “Oligo-T region” required for termination.

Among the species studied the highest level of IGS similarity — 96.7% — was
found between A. campestre and A. platanoides (section Platanoidea) whereas
the lowest level — 50.2% — was observed between A. negundo (sect. Negundo) and
A. pseudoplatanus (sect. Acer). The sequence similarity between D. sinensis and
species of Acer ranges from 64.5 (A. morofolium) to 91.4% (A. cissifolium). On
the phylogenetic ML-dendrogram D. sinensis, A. cissifolium and A. negundo were
combined in the same clade with the boot-strap support of 73. Hence, our novel data
strongly support the proposition that the species of Dipteronia should be replaced
into genus Acer in spite of morphological difference.
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5S RIBOSOMAL DNA OF DISTANTLY RELATED QUERCUS
SPECIES: MOLECULAR ORGANIZATION AND TAXONOMIC
APPLICATION

The genus Quercus (oak) is a widespread and economically important genus
of tree plants. The intrageneric taxonomy of this group remains controversial due
to widely distributed interspecific hybridization and convergent similarity of mor-
phological traits. Further progress in this problem requires application of molecular
methods. Still, cpDNA-based markers were mainly used in taxonomic studies of
Quercus. However, considering the role of reticular evolution in oaks phylogeny [1],
wider use of nuclear markers appears to be desirable.

160



ISSN 2077-1746. Bicaux OHY. bionoris. 2019. T. 24, Bum. 2(45)

Taking into account that the comparison of 5S rDNA was successfully used in the
molecular taxonomy of plants [2], we cloned and sequenced this genomic region for
representatives of three taxonomically distant Quercus species: Q. acutissima (sect.
Cerris) and Q. glauca (sect. Cyclobalanopsis) from East Asia and Q. texana (sect.
Lobatae) from North America. We also identified 5S rDNA in the genome sequenc-
es available in the Genbank database for North American species Q. lobata (sect.
Quercus) and for the related genus Castanea. The novel sequences were aligned with
the previously published 5S rDNA sequences of western Eurasian representatives of
sections Quercus, Cerris and Illex.

It was shown that the 5S rDNA repeated units demonstrate a high level of intrag-
enomic sequence similarity in representatives of genus Quercus. At the same time,
numerous nucleotide substitutions and indels were found by comparison of intergen-
ic spacers (IGS) of different species. In Quercus, the potential external elements of
the 5S rDNA promoter differ from those in other families of dicotyledonous plants
[3]. The results of the comparative sequence analysis of the 5S rDNA IGS support
the existing taxonomy of the genus and indicate the isolated position of sect. Cyclo-
balanopsis, which can be considered as a separate subgenus.
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NOVEL MUTATIONS IDENTIFIED AFTER WES AND PREDICTED
ENCODED PROTEINS ALTERATIONS IN PATIENTS WITH DSD

Disorders of sex development (DSD) include diverse clinical phenotypes (1 in
4500 live births) and represent a major pediatric concern [1]. There are more than
80 known genes involved in DSD pathogenesis and about 960 possibly implicated
candidates.
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The aim of the research was to identify new DSD gene candidates using whole
exome sequencing in trios (DSD-affected child and both parents) with following
bioinformatical analysis of discovered SNPs.

Paternal substitution 15:41862801 G/T and de novo insertion 15:41865665 -/GT-
GGGCGTTCGG (GRCh37) in TYRO3 gene were detected in 46, XY, female with
gonadal dysgenesis. Substitution is resulted in loss of canonical splice site on the be-
ginning of exon 12, and as a result, deletion of exon 12 from transcript, that leads to
the junction of exons 11 and 13 in the sequence of mRNA transcript and creation of
premature stop codon. If cryptic site use, exon 12 will be 7 nucleotides shorter, this
leads to frame shift and premature stop codon and loss of kinase domain in TYRO3
protein. Insertion in exon 17 leads to duplication of 4 amino acids and thereby elon-
gation of a-helix in kinase domain.

Maternal substitution 15:42977290 C/T (GRCh37), Argl172Cys and paternal
deletion 15:42979360 AGCACA/- (GRCh37), 1862Ser and 1863 Thr were found in
STARDY gene (both in the region with protein’s unknown functional activity) in 46,
XY, female with gonadal dysgenesis. It may cause the changes in tertiary structure of
STARD?9, including location of StAR domain which initiates steroid production by
mediating the delivery of cholesterol to the first enzyme in steroidogenic pathway.

Mutation in WTI gene was identified in 46, XX, male, with ovotestis. De novo
SNP 11:032413528 T/C (GRCh37) impairs recognition by the spliceosome protein
SRp40, leads to retaining of WT1 gene's intronic 9-10 sequence in mRNA, and there-
fore formation of premature stop codon, resulting in a lack of 19 amino acids in
DNA-binding domain of WT1 protein.

New candidate gene mutations, described in our study, may be used to update
DSD-target diagnostic panels after Sanger sequencing validation. To reveal func-
tional significance of identified mutations in candidate DSD-causing genes mamma-
lian cellular ex vivo models will be established.
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SENSITIVITY OF MICROORGANISMS TO THE COSMIC
WEATHER CHANGE

To date, a large amount of factual material has been compiled on the influence
of cosmophysical factors, the so-called space weather, on biological processes. But
the issues of the nature and mechanism of action of these factors remain poorly un-
derstood. Microorganisms are an excellent object of investigation of these effects,
since they are highly sensitive to environmental changes, participate in almost all
processes taking place in the biosphere and can be considered as a relatively simple
model. One of the processes that demonstrate the connection between biological and
cosmophysical rhythms is the reaction of metachromasy (MTX) of volutin granules
of microorganisms (bio-astronomic effect of Chizevsky-Velchover). When we stain
the cells with methylene blue this structures usually colored in blue, sometimes be-
came violet or red - this is the so called reaction of methachromasy. During more
than 10 years of monitoring this reaction in standard laboratory conditions we first
established that methachromasy rhythmic is associated with the typical periods of
Space-Physics events [1].

The one-way ANOVA showed highly significant (close to the line) connection
of the metachromasy index with cosmic rays (F(2) = 151.14 (p<10-7)the feedback
with the solar activity, close to the inverse relationship with geomagnetic activi-
ty, and nonlinear coupling with the solar wind speed. It was shown that when the
flow of charged particles (Solar Wind) increases the growth rate of yeast decreases
while sensitivity to antibiotics - increases. We try to study the mechanism of this
relation and established that one of the main receptor of these signals may be inor-
ganic polyphosphates. These biomolecules are present at all stages of evolution and
characterized by polyfunctional action [2]. It is possible to suggest that study of the
mechanism of the metachromasy reaction of volutin granules of yeast cells may lead
to the explanation of a lot of phenomena of space biology. Apparently, the continu-
ation of this work requires the combined efforts of specialists in different fields of
knowledge.

Now we research the sensitivity of bioluminescent bacteria to changes in the in-
tensity of the earth’s magnetic field.
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THE ROLE OF SURFACTANT PROTEIN IN THE MODELING
IN VITRO PATHOGENIC PROPERTIES OF MYCOPLASMA
PNEUMONIA

The toxin associated with respiratory distress syndrome Mycoplasma pneumoni-
ae interacts with a high degree of affinity with the surfactant protein A (SP-A) and
has a direct cytopathic effect on pulmonary cells epithelium. It is important to study
the mechanisms of realization of the pathogenic potential of Mycoplasma pneumo-
nia, determining its pathogenic potential, associated with the surfactant protein A.

The aim of the study was to determine the role of SP-A in the manifestation of
pathogenic properties of M. pneumoniae.

The In vitro model was the cell line of human lung carcinoma A549, which
activated by M. pneumoniae and recombinant CARDS toxin (rCARDS), human
SP-A used for cell preincubation. The relative expression of cytokine genes TNF-a,
RANTES, IL-6 and IL-33 was evaluated by comparing CT (AACT) using GAPDH
as a reference gene.

The presence of SP-A was accompanied by increased expression of A549 TNF-a,
IL-6, RANTES cells and limited the production of IL.-33 (p<0.05) associated with
Allergy. Adding to the environment of the cultivation of SP-A and subsequent infec-
tion of Mycoplasma pneumoniae led to a significant decrease in expression of the
CC chemokine RANTES in 24 hours. The effect of SP-A in respect of restrictions on
the production of 1L-33 in Mycoplasma infection may be significant in reducing the
risk of formation of allergic response during infection of Mycoplasma pneumoniae.

SP-A regulates the interaction between M. pneumoniae, tCARDS and A549 cells
by modulating cytokine expression. The study of the effect of surfactant protein A
on the pathogenic properties of Mycoplasma pneumoniae on human bronchial epi-
thelial cells brings clarity to the understanding of the mechanisms of realization of
the pathogenic potential of Mycoplasma pneumoniae: on the one hand, Mycoplasma
pneumonia interacts with SP-A, which can contribute to the penetration of the patho-
gen into the human cell, on the other hand, SP-A binds free CARDS molecules and
thus can reduce the amount of the active form of one of the main factors of pathoge-
nicity Mycoplasma pneumoniae — CARDS-toxin.

164



ISSN 2077-1746. Bicaux OHY. bionoris. 2019. T. 24, Bum. 2(45)

YK 616.857-037-078.088.7

Kostiuk S. A., Poluyan O. S.
State educational institution «Belarusian medical academy of post-graduate
education», Minsk, Republic of Belarus, e-mail: s.kostiuk@mail.ru

THE STUDY OF THE DOPAMINE-BETA-HYDROXYLASE DBH3
GENE POLYMORPHISM IN PATIENTS WITH MIGRAINE WITH
AURA

Dopamine -hydroxylase (DBH) is a key enzyme in the development of neurological
diseases, particularly migraines. In the literature there is no data on the effect of DBH3
on the development of the disease: it is known only about the association of polymorphic
gene variants with changes in the level of DBH in the serum of patients with migraine
with aura (MA).

The arm of the work was developing a method for detecting DBH3 gene poly-
morphism in patients with migraine on the basis of PCR.

Peripheral blood samples from 40 patients with MA and 40 healthy individuals (K)
comparable by sex and age were used as biological material. Genomic DNA was iso-
lated using TRIzol reagent ("Invitrogen", USA). Oligonucleotides were designed using
the online application Primer3 V. 0.4.0 and the online algorithm mfold/DNAfold. Statis-
tical data processing was carried out using the application package "SPSS version 16"
(SPSS Inc.). To solve the problem of comparing two independent groups of qualitative
variables, the criterion 2 was used. The significance level p<0.05 is accepted as critical.

For detection the replacement of A—G in position 444, the following oligonucle-
otide primers were selected:

DBH3-f-5'-TCCTTCATGCCTGGAGCCCAGTGCTTGTCT-3'

DBH3-r-5'-GACAGGAAAGGTACTATGACATTGGCACAG-3'

The composition of the reaction mixture (final volume — 10 pl):1 pl genomic DNA
(20 pg/ul), 0.4 ul of each primer (5 mm), 0.1 ul Taq polymerase (5 U/ul), 5 pl Mas-
ter-Mix, 13.0 ul DEPC. The conditions of thermocycling: 94°C — 30 s; 35 cycles 94°C
—305, 60°C 30's, 72°C — 30 s; 72°C — 2 min.

The PCR product was treated with Eco NI restrictase and analyzed by electrophore-
sis in 3% agarose gel. The PCR product had a size of 207 b.p. DBH3 allele A were not
exposed to EcoNI, while alleles G were split into fragments 169 and 38 b.p.

Statistically significant (p<<0.05) differences on the basis of "DBH3 genotype" in the
group of male patients with MA were revealed (table 1).
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Table 1
Relative (%) and absolute (n) frequencies of the genotypes at the polymorphic locus DBH3
Genotype MA, male MA, women K, male K, women
AA 15,00% (n=3) 30,00% (n=6) 30,00% (n=6) 30,00% (n=6)
AG 60,00% (n=12) | 40,00% (n=8) 35,00% (n=7) | 40,00% (n=8)
GG 25,00% (n=5) 30,00% (n=6) 35,00% (n=7) 30,00% (n=6)

Further research to identify polymorphic variants of the gene DBH 3 will establish
the pathogenic mechanisms of migraine with aura and the contribution of genetic
factors in this pathology.

YK 616.314.17-002-078

Kostiuk S.A.!, Poluyan O. S.!, Simirski M. V.2

IState educational institution «Belarusian medical academy of post-graduate
education», Minsk, Republic of Belarus

*Educational institution «Belarusian state medical university», Minsk, Republic of
Belarus, e-mail: simirskivv@mail.ru

MICROBIOLOGICAL CHARACTERISTICS OF
PERIODONTOPATHOGENIC FLORA IN PATIENTS
WITH INFLAMMATORY-DESTRUCTIVE DISEASES OF
PERIODONTIUM

The development of periodontitis is most frequently associated with an increase
in the number and persistence in periodontal tissues bacteria of the first order (Por-
phyromonas gingivalis (P.g.), Tannerella forsythensis (T.f.), Aggregatibacter actino-
mycetemcomitans (A.a.)) and second order (Prevotella intermedia (P.i.) and Trepo-
nema denticola (T.d.)).

The aim of the work — to study the species composition of periodontopathogenic
microflora of gingival pockets in patients with inflammatory and destructive peri-
odontal diseases by using PCR method in real time.

The research included 55 patients: group 1 consisted of 15 patients with chronic
complex periodontitis, group 2 — 12 patients with chronic simple periodontitis, group
3 — 12 patients with chronic complex periodontitis with aggressive course, group 4
— 16 patients with chronic gingivitis. The contents of the dentogingival pocket were
used as a biological material. The significance level p<0.05 is accepted as critical.

Results and discussion. Periodontopathogenic flora was detected in 92.31+7.96%
of cases with periodontitis; in 68.75+7.82% of cases with gingivitis, pathogens
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were detected in both mono-and mixed state. Frequency of detection of periodon-
topathogenic microorganisms: group 1 — mono-infection (60,0%), mixed- infection
(33,33%), absence of microbial DNA (6,64%); group 2 - mono-infection (50,0%),
mixed-infection (33,33%), absence of microbial DNA (16,66%); group 3 — mono-in-
fection (33,33%), mixed-infection (66,67%), absence of microbial DNA (0,0%);
group 4 — mono-infection (43,75%), mixed-infection (25,00%), absence of microbi-
al DNA (31,25%).

The high frequency of detection of periodontal flora in the contents of the gingival
pockets indicates the etiological role of these microorganisms in the development of
periodontal diseases. The PCR method, which has high analytical characteristics and
the speed of obtaining the result, should be used in the algorithm of examination of
patients of dental profile.
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THE RELATIONSHIP OF CLINICAL DATA AND SKIN MICROFLORA
MOLECULAR-GENETIC IDENTIFICATION RESULTS IN PATIENTS
WITH ATOPIC DERMATITIS AND ECZEMA

The microbial landscape of the skin in patients with atopic dermatitis (AD) and
eczema differs significantly from the microflora of healthy people. A distinctive fea-
ture of blood pressure and eczema is the increased colonization of the skin of pa-
tients by microorganisms and high susceptibility to infectious agents.

The aim of the study was to analyze the relationship of clinical and anamnestic
data and the results of molecular genetic identification of individual representatives
of the skin microflora in patients with blood pressure and eczema.

107 patients were examined: group 1-79 patients with atopic dermatitis (L20.0—
L20.9); group 2-28 patients with eczema (L30.0—L30.9). The control group (group
3) included 30 healthy individuals. As methods of clinical and instrumental exam-
ination of patients were used: examination of patients; visual assessment using the
SCORAD evaluation scale, confirmed by photodocumentation, dermatoscopy.

Molecular genetic identification of the microflora of the skin (C. albicans, C. gla-
brata, C. parapsilosis, E. floccosum, M. furfur, M. restricta, M. obtusa, M. globosa,
M. sympodialis, M. pachydermatis, T. interdigitale) was performed using PCR meth-
od in real time [1].

When carrying out molecular genetic analysis of the skin scrapings of patients
revealed the presence of C. albicans (74,77% (n=80)), C. glabrata (37,38% (n=40)),
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C. parapsilosis (15,89% (n=17)), E. floccosum (about 4.67% (n=5)), M. furfur (of
35.51% (n=38)), M. restricta (of 7.48% (n=8)), M. obtusa (12,15% (n=13)), M. glo-
bose (22,43% (n=24)), M. sympodialis (of 44.86% (n=48)), M. pachydermatis
(5,61% (n=6)), T. interdigitale (about 4.67% (n=5)).

With the use of statistical analysis (independence criterion — y2-Pearson), sig-
nificant differences in the frequency of detection of all studied pathogens between
the main and control groups (p<0.05), as well as between groups 1 and 3 (p<0.05)
and groups 2 and 3 were established. In the biological material of the patients of the
main study group, pathogens were present in the form of mixed infection. Signifi-
cant relationships were established between the presence of 3 or more pathogens in
the biological material of patients and the prevalence of the skin process 40-80%
(x2=71,26; p=0.007), the intensity of clinical manifestations with a degree of severi-
ty of 2-3 points (¥2=52.18; p=0.025), the degree of severity of subjective symptoms
from 5 to 10 points (¥2=29.65; p=0.031). The presence of significant associations
was also found between the presence of 4 or more pathogens in the scraping of the
patient's skin and the severe course of the disease (¥2=64.75; p=0.034).
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ANALYSIS OF THE SMALL RNA-SEQ DATA OF THE
BREAD WHEAT LINES WITH INTROGRESSIONS FROM
AMBLYOPYRUM MUTICUM

Modern high-throughput methods of the transcriptomes analyses are tend to
generate large data sets, which are impossible to interpret without bioinformatics
methods. The small RNA-seq method is used to study miRNAs — short regulatory
sequences widely distributed in plants. The results of small RNA-seq are stored in
the FASTQ files which record millions of sequences each representing individual
molecule. Data analysis workflow vary depending on the aims of the study, but the
main steps are common: identification of known small RNAs, identification of novel
small RNAs, looking for sequences differentially expressed among groups of geno-
types, target prediction and annotation.

In this study we used bioinformatics instruments for analysis of the data obtained
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after sequencing of the small RNAs libraries of five genotypes: common wheat 7riz-
icum aestivum L. variety Aurora (2n = 6x = 42, AABBDD), genome substitution
amphidiploid Aurotica (2n=6x=42, AABBTT) with TT genome from Amblyopyrum
muticum, and three dark colored hairy glumed plants from the 7. aestivum / A. muti-
cum introgressive lines, the development of which is described in [1].

After trimming adapters, raw reads were filtered by length and quality score with
FilterFASTQ tool. Processed reads were aligned with the Bowtie [2] against known
pre-miRNA sequences of B. distachyon and T. aestivum deposited in the miRBase.
Additionally, processed reads were mapped to the wheat genome with the miRPlant
software to find novel miRNA sequences [3]. Known miRNAs and predicted novel
miRNAs were analyzed for the differential expression between libraries with lim-
ma-voom algorithm [4]. The target genes for the DE predicted miRNAs were pre-
dicted with psRNATarget [5], the transcription factors were identified amongst the
targets with the BLAST [6] against Gramineae sequences from Plants Transcription
Factor Database.
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GENE EXPRESSION PROFILE EVALUATION IN
TRAUMATOLOGY

Early diagnosis of inflammatory diseases of the musculoskeletal system is neces-
sary to avoid destructive processes that can lead to a significant deterioration in the
quality of life, early disability and premature death. In this regard, expectations for
gene research are high.

The aim of the study was to assess the levels of gene expression of individual
genes in patients with inflammatory and non-inflammatory diseases of traumatology
profile.

Studies were conducted in patients with rheumatoid arthritis (RA), reactive ar-
thritis (Rea) and osteoarthritis (OA). The sample size of each group is 30 patients.
Biological material for the study — samples of synovial tissue of the knee joint.
To analyze expression levels, we selected the following genes: genes of fibroblast
growth factor 2 (TGF-B2), genes of collagen 4 (col4al) MATRIX components,
genes of vascular cell adhesion molecules (VCAM-1) and intercellular adhesion
molecules (ICAM-1) of synoviocytes. Calculation of expression levels was carried
out relative to house-keeping gene HGUS: for comparing the normalized level of
expression taken from the level of 0.8-1.0.

By determining the levels of TGF-f2 gene expression, an increase in this indica-
tor (>5.9) was found in the group of patients with OA, in the group of patients with
RA the levels of normalized expression were <0.6, whereas in Rea — within 0.8-1.0.
The decrease in gene expression levels of COL4AI collagen was observed in OA
(<0.3 mm), the increase in RA (>9,4), the value of the expression levels of this gene
in Pea is made of 0.8-1.0. The expression of genes of adhesion molecules /CAM-1
and VCAM-1 was enhanced both in RA (>14.2 and >13.8, respectively) and in Rea
(4.3-8.6 and 3.6-7.9, respectively), while in OA these parameters were within the
"established norm" (0.8-1.0).

The study of gene expression opens up new opportunities for practical traumatol-
ogy. Clinical questions and expectations focused on the study of molecular markers
and gene expression profile for initial diagnosis, gene expression profiles in this
initial stage of the disease can provide important information about the triggering
mechanisms of the pathological process.
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MOLECULAR-GENETIC METHOD FOR DETECTION
EXPRESSION LEVELS OF THE XENOBIOTICS
BIOTRANSFORMATION GENES IN THE PATIENTS SKIN

Metabolism of xenobiotics is formed in the process of evolution of the adaptation
mechanism of the body, aimed at neutralizing toxic substances. This process is ge-
netically determined and on the one hand universal, and on the other has individual
characteristics for each person.

The aim of the work was to adapt the molecular genetic method to determine
the levels of expression of xenobiotic biotransformation genes (UGTI1A47, HMOX2,
BLVRA, CCL13, APOBR, ABCC2, GSTPI) in scrapings of deep layers of the skin
of patients.

The studies were performed using scrapings of deep layers of skin from patients
with atopic dermatitis (n=3) and eczema (n=3), as well as practically healthy individ-
uals in the control group (n=3). The allocation of RNA and the reverse transcription
reaction was performed using sets of reagents "Art RNA MiniSpin" and "ArtMix-RT
revertaza" (LLC "ArtBioTech", RB). The resulting cDNA was used for the produc-
tion of TagMan PCR in real time using the reagent "Quick-Load Taq 2X Master
Mix" (Primtech, RB), specially selected pairs of primers and probes for each gene,
including house-keeping genes, on the thermal cycler "Rotor-Gene-6000" ("Corbett
research", Australia).

At the first stage of the study, pairs of primers (forward and reverse) and sequenc-
es of TagMan probes for UGTIA7, HMOX2, BLVRA, CCL13, APOBR, ABCC?2,
GSTP1 genes were selected using Vector NTI software. Next, we conducted the op-
timization of the composition of the reaction mixture and the mode of amplification
for the detection of expression of each of the tested genes.

In 3 samples, negative results were obtained to identify the expression of the
gene ABCC2, in 3 samples — the gene GSTPI. In all other cases, the threshold cycle
values obtained by performing monoplex PCR in real time for target genes ranged
from 18.64 to 32.04.

In order to assess the level of amplification of nonspecific DNA fragments, an
electrophoretic analysis of amplicons obtained during PCR was additionally car-
ried out, the results of which confirmed the presence of specific DNA fragments
in all analyzed samples. The high analytical specificity of the adapted method was
also confirmed by the method of sequence analysis of amplicons extracted from the
gel after electrophoresis (genetic analyzer ABI Prism 310 ("Applied Biosystems",
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USA)). To normalize the values of target gene expression levels, the gene GAPDH
(glyceraldehyde-3-phosphate dehydrogenase) was chosen as a reference gene, since
it was the lowest value of the coefficient of variation — 6.1%.
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EARLY MATURITY LINES AS THE BASE OF SUNFLOWER
(HELIANTHUS ANNUUS L.) HYBRID BREEDING IN BELARUS

Sunflower (Helianthus annuus L.) is non-traditional for Belarus crop. Since 1995
years in our Institute was started the breeding program for creation the ultra-early
and early maturity sunflower hybrids with vegetation period 80-100 days with high
oil content.

In present two hundred thirty early maturity sunflower lines were created and
four F1 sunflower hybrids were including in national list.

Investigation our material by SSR-markers shows low genetic diversity of steril-
ity maintainer lines. In order to expand genetic base our material we introduced new
hybrids from USA, Serbia, Swiss, France, Germany, Moldova and Russia.

The high productivity forms with short vegetation period were selected. Plant
heights, sunflower head diameter, 1000 seed weight, seed yield, oil content, vegeta-
tion period, resistant to major diseases (sclerotinia, rust, verticillium vilt, septoria,
downy mildew) were analyzed. In results of multiple selection and self-pollination
(2016-2018) fertility restoration lines M215/16Rf, M217/16Rf, M226(6)/16Rf,
Mo67/17Rf, M92/17Rf, M111/17Rf, M58/18Rf, M67/18Rf, M76/18Rf, M148/18Rf,
MI153/18Rf and sterility maintainer lines M294/16B, M296/16B, M68/17B,
M103/17B were obtained.

Using the new fertility restoration lines allowed to get the high productivity hy-
brids (seed yield 3,5-4 t/ha, vegetation period — 90-95 days). These previously re-
sults allow us to see good perspective of new breeding material.

Now two F| sunflower hybrids «Krok» and «Azimut» are testing by State Inspec-
tion for Testing and Protection of Plant Varieties of the Republic of Belarus.

Early maturity, high productivity and high oil content are allowed to use our hy-
brids outside traditional zone sunflower growing.
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PHOTOPERIODIC SENSITIVITY AND GENETIC
POLYMORPHISM OF Ppd-1 GENES IN UKRAINIAN
WHEAT VARIETIES AND LINES

Solar radiation is one of the main regulator of the various physicochemical and
photobiological processes in plants. A huge number of experimental and theoretical
works are devoted to the study of wheat photoperiodism — the reaction to the daily
rhythm of lighting, expressed in a change in the duration of growth and development
of plants.

The successful reproductive cycle of wheat plants largely depends on earing and
flowering in favorable conditions. Information about the genetic control of these
processes and the molecular interactions in their background is necessary for better
understanding of the mechanisms of adaptability of wheat. The reaction to the pho-
toperiod, vernalization (the influence of low temperatures) and ambient temperature
are the main exogenous factors that affect the transition to flowering.

The response of wheat to the photoperiod is regulated by the Ppd-1 system, which
includes genes located on the chromosomes of the second homeologues group. Dom-
inant Ppd-1 genes reduce the photoperiodic sensitivity of wheat plants. Ppd-D1 is
the key gene that determines the photoperiodic reaction of common wheat (7riticum
aestivum L.). An analysis of the geographical distribution of Ppd genes in the world
showed that winter wheat varieties that were grown in the more northern latitudes
were highly sensitive to the photoperiod, while varieties of southern latitudes reacted
poorly on the decrease in daylight hours. Breeders have chosen the Ppd genotypes,
that were the best adapted for certain environmental conditions, during selection of
plants with the most suitable agronomical important traits for the growing region.

The aim of the work was to study genetic polymorphism and photoperiodic sen-
sitivity of modern Ukrainian varieties and lines of bread winter wheat.

The photoperiod sensitivity and genetic polymorphism at Ppd-1 system were in-
vestigated for analogue-lines (BC.) created in PBGI on two different genetic back-
grounds of the well-known Ukrainian varieties “Kooperatorka” and “Stepnyak”
and modern winter wheat varieties from The V.M. Remeslo Myronivka Institute
of Wheat (MIP; 4964’ N; 3108” E) — Beregynya myronivs’ka (2016), Economka
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(2008), Zymoyarka (2007), Kryzhynka (2002), Legenda myronivs'ka (2012), My-
ronivs'ka zolotovercha (at the varietal testing), Myronivs'ka 65 (2000), Myronivs'ka
storichna (2009), Oberig myronivs'ky (2014), Pamyati Remesla (2009), Svitanok
myronivs'ky (2014), Juviliyar myronivs'ky (2009). For studies of photoperiodic sen-
sitivity of lines and varieties, experiment was conducted in 2015 and 2019. The
sprouted seeds were irrigated for 60 days, planted in vegetable vessels on the open
air on April, 16 and grown for natural and artificially reduced (12 hours) photoperiod
for 30 plants (2 vegetable vessels) of each grade in each of the experimental variants.
The photoperiod was carried out by closing the plants with a box of dark film from 7
to 75 days after discharging. The expiration date of each plant was noted by the label.
The data analysis was performed with variation statistics.

By using PCR analysis with molecular markers we have identified the alleles of
photoperiod sensitivity genes in the analogue-lines and winter wheat varieties. In
the recurrent lines Kooperatorka and Stepnyak 1 we revealed allele Ppd-D1b. The
allele Ppd-D1a was detected in the early analogue-lines Kooperatorka rannya and
Stepnyak 1 ranniy. The ratio of dominant and recessive alleles of the Ppd-DI gene
in MIP varieties was 76% and 34%, respectively. There was no polymorphism at
Ppd-B1 and Ppd-A1 loci, all lines and varieties were carriers of the recessive alleles b.

Lines with the Ppd-D1b allele had a strong reaction to shortening of the day light
length which manifested in the heading delay for 14.2 days for the Kooperatorka and
11.7 days for Stepnyak 1 on the shortened photoperiod. The presence of the Ppd-
Dla allele in the genotype significantly decreased the sensitivity to the photoperiod.
The difference in the length of the period from germination to heading on a natural
and shortened photoperiod in the lines Kooperatorka rannya and Stepnyak 1 ranniy
reached 4.6 and 5.8 days, respectively. We also analyzed differences in the length
of the period before heading between pairs of lines and between groups of MIP
varieties, which differed by the Ppd-D1 gene alleles, on the natural and shortened
photoperiod. The difference in heading time was 2-3 days on a natural photoperiod,
on the shorter photoperiod it increased to 8-12.6 days. It should be noted that signif-
icant delay in vegetation was observed on the reduced day for plants with recessive
alleles: some of the plants remained in the exit into the tube phase, while plants from
line Kooperatorka stay on in the tillering phase.
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POLYMORPHISM OF y-GLIADIN LOCI Gli-A1, Gli-B1 and
Gli-D1 IN BREAD WHEAT VARIETIES THAT HAVE DIFFERENT
ELECTROPHORETIC VARIANTS OF GLIADINS

Collection of 44 bread wheat varieties (7riticum aestivum L.) from different
countries that have been characterized by different electrophoretic specters of allelic
variants of gliadins by E. Metakovsky [2018] were analyzed by using PCR with al-
lele-specific primers, which were recommended Zhang et al. [2003] for Gli-A1,
Gli-B1, Gli-D1 loci.

We have revealed — three different amplification fragments with primers to
Gli-B1.1 allele and five fragments with primers to G/i-B1.2 allele among tested va-
rieties.

For wheat varieties with allelic variant of gliadins — G/i-B1b and Gli-BIn the
amplification fragment 369 bp was detected with the primers to G/i-B1.1 allele; the
Gli-B1q allelic variant of gliadin was corresponded to amplification fragment — 375
bp. For wheat varieties with Gli-B1i, Gli-Blj, Gli-BIm, Gli-Blo, Gli-BlIr electro-
phoretic allelic variants of gliadins we have detected 400 bp amplification fragment
with primers to G/i-Bl.1 allele. Wheat varieties that have G/i-BIf allelic variant
of gliadins also have fragment of amplification 397 bp according to PCR with al-
lele-specific primers to G/i-B1.2 allele. In our experiment the Gli-B1d allelic variant
of gliadins was corresponded to fragment of amplification 409 bp that have been
developed with primers to G/i-B1.2 allele, but Polischuk et al. [2010] have shown
that Gli-Bld corresponded to G/i-B1.1 allele. The Gli-Ba and Gli-BIp allelic vari-
ants of gliadins correspond to 21 bp and Gli-Ble allelic variant of gliadins match to
391 bp PCR-fragment, which have been developed in allele-specific PCR with prim-
ers to Gli-B1.2 allele. For wheat varieties with G/i-Blc allelic variant of gliadins
amplification fragments 400 bp or 397 bp were detected and similar for varieties
with Gli-B1h we detected fragments — 400 or 409 bp with primers to G/i-B1.2 allele.
In some varieties Gli-B1g matches 400 bp fragments of G/i-B1.1 allele and for other
varieties with Gli-Blg fragment 397 bp was amplified with primers to G/i-B1.2 al-
lele. Similar situation was with Gli-B1k allelic variant of gliadins, which for number
wheat varieties was corresponded to amplification fragments 400 bp of Gli-B1.1 or
397 bp of Gli-B1.2 alleles for some other wheat varieties.

We did not reveal clear correspondence between allelic variants of gliadins and
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amplification fragments that have been developed by allele-specific PCR for Gli-41
and G/i-D1 loci among tested varieties. For the loci we have observed six heteroge-
neous varieties and seven varieties with two alleles Gli-41.1 and Gli-A1.2 together
and 12 varieties with Gli-D1.1 and Gli-D1.2 alleles together in each studied geno-
type of the variety. In this case we have used BLAST service to find sequences which
were used by Zhang et al. [2003] for primer developing and compared that sequenc-
es with another in the database. We have searched the same sequences with different
alleles of Gli-A1 and GI/i-DI loci and plenty of the similar sequences with some
different mutations. But the most interesting results we have got for Gli-A1 locus.
We have found a big sequence MG560140.1 (5335195 bp) published by Huo et al.
[2018], which include two copies of Gli-A1.1 allele sequence, that amplified in PCR
and EF426565.1 (157918 bp) published by Gao et al. [2007] containing Gli-A1.1
and Gli-A1.2 sequences together. It could be the reason why we have observed two
alleles together in some varieties. But for G/i-D1 locus we did not found analogous
big sequences.
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