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DEAR COLLEAGUES!

On behalf of the Organizing Committee, we are pleased to welcome the
participants to the International Scientific Conference "Genetics, Genomics,
Bioinformatics and Plant Biotechnology" (PLANTGEN 2023), which will be held
in Kazan on July 10-15, 2023

Traditionally,the PLANTGEN Conferenceis asignificanteventinthe scientific
life of the scientists from all regions of Russia and many foreign countries whose
professional activities focus on plant genetics. In recent years, our conference has
become one of the outstanding events in Russian science and deservedly included
in the list of the world's most important scientific conferences dedicated to plant
genetics, breeding and biotechnology.

The 2023 Conference will continue the best traditions established by the
Institute of Cytology and Genetics in organization the event and will attempt
to introduce new ideas and trends. The greatest achievement of the upcoming
PLANTGEN 2023 is the high demand, great interest in the Conference and its
scale: the number of participants is more than 600 persons from 15 countries, which
1s twice as much as in all previous conferences. The geography of participants
from Russia is also extensive and includes leading scientific and educational
organizations from Karelia to the Far East. This demonstrates the attention of
the wide public to the achievements and problems of our science, the desire to
expand and consolidate scientific connections, and the growing popularity of plant
genetics and related sciences among researchers.

The central objective of the conference is to develop the scientific basis and
analysis of modern achievements and fundamental developments for food security,
which are inextricably linked to the development of genetics and national breeding,
which is important both for the Russian Federation and many countries around the
world.

The program of the International Scientific Conference PLANTGEN 2023
includes a wide range of research areas of modern plant genetics, which are
inextricably linked to a number of other areas of biological science and the
development and use of genetic technology and breeding. It presents the results of
the latest research and achievements in plant genetics, genomics, bioinformatics,
and plant biotechnology, and will discuss promising research directions (including
collaborative research) on fundamental and applied aspects of plant genome
studies. We will discuss at the Conference these and other topics related to the
impact of new genetic technologies on the main object of our research - the plant.

In addition to the scientific aspects, the International Scientific Conference
PLANTGEN 2023 is an open communication platform in the field of experimental
plant biology,where we have to discuss problems and evaluate the results of very
serious research in recent years, including those conducted with the help of modern
equipment. We have to determine the most promising directions of scientific



thought and outline new trends in the development of the discussed problems,
which can lead to a qualitative breakthrough in their development as soon as
tomorrow. The congress will present these issues in 17 plenary lectures, 130 oral
presentations in the form of section presentations, compact flash presentations
and presentations by young scientists in a special section. In addition, there will
be a large poster session with over 300 posters.

The pre-conference will be preceded by a young scientists' school on the most
recent areas of plant genetics: genomic selection, recombinant proteins, genetic
engineering and genome editing, and biomolecule modelling. Well-known scientists
in the fields of genetics, plant physiology, biotechnology and breeding will give
scientific lectures and workshops. A separate youth section is also planned, where
very young scientists will present their results in the form of oral presentations to
stimulate their interest in further research.

We have tried to fill the conference schedule as much as possible with important
and informative discussions and activities to make your work interesting and
fruitful. We want to create a good atmosphere for communication and exchange of
scientific information in the fields of genetics and breeding, bioinformatics, and
plant biotechnology. We strongly believe that the results of the conference will be
useful for all participants and will be applied in the further scientific activities of
each of them

In conclusion, dear colleagues, we would like to thank all of you for your interest
and participation in this scientific forum and wish you creative and productive
work, interesting discussions, new scientific contacts, activity, optimism, and an
unforgettable impression of the ancient and modern Kazan. We wish all of you to
achieve your goals!

Chairman of the Organizing Vice-Chairman of the Vice-Chairman of the

Committee Organizing Committee Organizing Committee

Director of FIC KazanSC of RAS Vice-President of the Russian Vice-President of the Vavilov

Corresponding Member of RAS Society of Plant Physiologists Society of

Kalachev A.A Professor Geneticists and Breeders
Gorshkova T.A. Professor
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Current state of research on genetics of barley resistance to
hemi-biotrophic pathogens

Afanasenko O., Rozanova I.*, Gofman A., Lashina N.,
Zubkovich A.**

All Russian Institute of Plant Protection, St. Petersburg, Russia,
*N.1. Vavilov All-Russian Institute of Plant Genetic Resources, St. Petersburg, Russia,
**Republican Unitary Enterprise, The Research and Practical Center of the National Academy of Sciences of Belarus for Arable Farming, Zhodino,

Belarus
E-mail: olga.s.afan@gmail.com

A total of 99 pathogens were registered on barley, of which 46 are hemi- biotrophic micromycetes. Among
the epidemic dangerous hemibiotrophic fungi, the causal agents of leaf blights Pyrenophora teres f. teres, P.
teres f. maculata, and Bipolaris sorokiniana are widespread and harmful on barley. The world achievements in
identifying the genetic diversity of barley resistance to pathogens are based mainly on the use of genome wide
association studies (GWAS). By now the results of GWAS in different barley collections including several hun-
dred of barley cultivars and landraces on resistance to net- and spot- forms of net blotch and spot blotch have
been published in the global literature. A large number of quantitative (QTL) and qualitative resistance loci and
their associated markers distributed throughout the barley genome have been revealed. However, information
on the verification of the identified markers in another genetic environment for the majority of the identified
genes is absent. The study of resistance and markers co-segregation in barley hybrid populations revealed ef-
fective markers for the identification of major resistance genes on chromosomes 3H and 6H.

The main publications of authors on the subject of the abstract:
Afanasenko O. et al. Validation of Molecular Markers of Barley Net Blotch Resistance Loci on Chromosome
3H for Marker-Assisted Selection // Agriculture (2022) 12(4): 439. DOI: 10.3390/agriculture12040439.

Take-home message:

1. Global data on genetic of barley resistance to leaf blights

2. Validation of effective markers for the identification of major resistance genes on chromosomes 3H

and 6H.

Plenary Talks
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Approaches to crop phenotyping using image analysis
techniques

Afonnikov D.

Scilnstitute of Cytology and Genetics SB RAS, Novosibirsk, Russia
E-mail: ada@bionet.nsc.ru

Plant phenomics is the novel research area in the plant sciences aiming to solve the bottleneck in the
analysis of the relationships between the genotype and phenotype. It is based mainly on the high throughput
automated approaches of image analysis. In the report, we describe the successful implementation of the high
throughput phenotyping for the analysis of plant leaf hairiness (in wheat, potato, and tobacco), wheat seed size,
shape and color characteristics. These approaches allowed us to identify candidate genes for the complex plant
traits and evaluate of the traits changes with respect to changing environmental conditions.

The work was funded by the Kurchatov Genome Center of the ICG SB RAS (project no. 075-15-2019-
1662).

The main publications of authors on the subject of the abstract:

Afonnikov, D. A., Genaev, M. A., Doroshkov, A. V., Komyshev, E. G., & Pshenichnikova, T. A. (2016). Methods
of high-throughput plant phenotyping for large-scale breeding and genetic experiments. Russian journal of genet-
ics, 52(7), 688-701.

Take-home message:

The success of the development of the plant phenomics tools will provide efficient determination of the genes
controlling various plant traits important for breeding.
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Efficiency of integration of conventional and molecular
methods in wheat breeding

Bespalova L.A., Agaeva E.V., Guenkova E.A., Puzirnaya 0.U.,
Filobok V.A., Davoyan E.R., Divashuk M.G.*

National center of grain named after P.P. Lukyanenko, Krasnodar, Russia,
*ALL-Russian Research institute of Agricultural Biotechnology, Moscow, Russia

E-mail: bespalova_|_a@rambler.ru
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The hidden half of plants: molecular and
genetic mechanisms of root branching
plasticity

Demchenko K.N.

Komarov Botanical Institute, Russian Academy of Sciences, Saint Petersburg, Russia
E-mail: demchenko@binran.ru

Plants need to constantly modify their development to adapt to the ever-changing conditions and thus
optimize the use of available resources. Over millions of years of evolution, plants have developed sophisticated
mechanisms that allow them to integrate the information from external stimuli with their own internal pro-
grams to generate appropriate developmental outputs. Plant root systems are indispensable for water and nutri-
ent foraging and as such a major evolutionary achievement for plants to cope with dry land conditions. During
this colonization, different forms of root branching evolved, reinforcing step by step the phenotypic plasticity
of the root system. Whereas the lycophytes, the most ancient land plants with roots, are only branching at the
root tip, ferns and seed plants are able to form lateral roots along the main root. Despite the dissimilarities
between the different clades, a number of genetic modules (GATA23; LBD16, 18, 30; RALF34; CEP) seem to
be co-opted in order to acquire root branching capacity. We review root branching in the different land plant
lineages and discuss the hitherto described genetic modules that contribute to their root branching capacity.

The main publications of authors on the subject of the abstract:

Kiryushkin A.S., ... Pawlowski K., Demchenko K.N. Lateral root initiation in the parental root meristem of cu-
curbits: Old players in a new position // Front Plant Sci. (2019) 10(365): 1-16. doi: 10.3389/fpls.2019.00365.

Shumilina J., Kiryushkin A.S., ... Frolov A., Demchenko K.N. Integrative proteomics and metabolomics
analysis reveals the role of small signaling peptide Rapid Alkalinization Factor 34 (RALF34) in cucumber roots //
Int ] Mol Sci.(2023) 24(8): 7654. doi: 10.3390/ijms24087654.

Take-home message:

We try to get insight into how land plants have acquired an increasing root branching plasticity during evolu-
tion that contributed to the successful colonization of our planet by seed plants.

Plenary Talks
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Unlocking Plant Adaptation: Envirotyping and Whole-Genome
Approaches help shed light on plants' response
to environmental challenges

Gentzbittel L.

Project Center for Agro Technologies, Skolkovo Institute for Science and Technology, Moscow, Russia

E-mail: |.gentzbittel@skoltech.ru

Plants, as sessile organisms, adapt to environmental fluctuations for species reproduction and persis-
tence. The ability to express different phenotypes depending on the growing environment is called phenotypic
plasticity. This trait allows plants to thrive in new locations, adjust to changing climatic conditions, and re-
spond to seasonal variations, maximizing fitness or productivity.

Climate change and variability threaten sustainable food production. Many traits relevant to adaptation
and productivity result from the complex interplay between genes and the environment. However, comprehen-
sive analysis of genetic pathways and physiological effects across diverse backgrounds and conditions is often
impractical. Recent advancements in genomic technologies offer innovative gene discovery methods in crops.

We will discuss how integrating envirotyping techniques and whole-genome based methods, such as
GWAS, can enhance our understanding of plant responses to environmental changes. Utilizing these approach-
es can provide solutions for breeding crops suited to future climates.

Plenary Talks
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Experimental and theoretical tools for monitoring the transla-
tional efficiency of plant mRNA: their relevance to functional
genomics and plant biotechnology

Tyurin A.A., Goldenkova-Pavlova 1.V.

Timiryazev Institute of Plant Physiology Russian Academy of Sciences, Moscow, Russia
E-mail: irengold58@gmail.com

The paradox of the discrepancy between the levels of mRNA and their protein products in eukaryotic
cells, including plants, directs the efforts of researchers to study the subtle mechanisms of translation. Trans-
lational control is one of the key steps in the regulation of gene expression, which contributes to the plasticity
of plant metabolism, which allows them to survive in a dynamic environment. The importance of translaminar
studies should be emphasized, namely, it is necessary to analyze and evaluate the efficiency of translation of
organ-specific genes, which will help to find out what exact molecular mechanisms underlie the formation of
unique morphological and physiological properties of certain tissues and organs during ontogenesis. A sys-
tematic study of translation control in plants during ontogenesis, as well as tissue and organ specificity of trans-
lation control, can clarify many fundamental issues and are necessary to clarify the mechanisms that ensure the
uniqueness of each organ and tissue. In addition, compiling lists of tissue-specifically translated mRNAs has an
important practical goal: determining target genes for exposure to genetic manipulations in order to increase
economic productivity.

Research has been supported by the grants the Russian Science Foundation, RSF 22-14-00057
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The role of genetics technologies in plant breeding

Karlov G.l.

All-Russia Research Institute of Agricultural Biotechnology, Moscow, Russia
E-mail: mail: karlovg@gmail.com

In recent years, genetic technologies have developed rapidly and play an important role in modern
plant breeding. The modern plant breeding requires the effective use of recent innovations in genetics tech-
nologies and involves some of the world’s most sophisticated technologies for the rapid and precise devel-
opment of new crop varieties. In this context, recent advances in GM crops, genome editing, gene transfer
using distant hybridization, genomic selection, marker assisted selection (MAS), digital phenotyping, speed
breeding and other genetic technologies will be discussed.

The main publications of authors on the subject of the abstract:

Miroshnichenko D, Timerbaev V, Klementyeva A, Pushin A, Sidorova T, Litvinov D, Nazarova L, Shulga
O, Divashuk M, Karlov G, Salina E and Dolgov S (2022) CRISPR/Cas9-induced modification of the conservative
promoter region of VRN-A1 alters the heading time of hexaploid bread wheat. Front. Plant Sci. 13:1048695. doi:
10.3389/fpls.2022.1048695

Bazhenov, M.S.; Chernook, A.G.; Bespalova, L.A.; Gritsay, T.1; Polevikova, N.A.; Karlov, G.I; Nazaro-
va, L.A.; Divashuk, M.G. Alleles of the GRF3-2A Gene in Wheat and Their Agronomic Value. Int. ]. Mol. Sci.
2021, 22, 12376. https://doi.org/10.3390/ijms222212376
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Genetic technologies-based development and assessement
of novel lines of crop plants

Khlestkina E.K.", Ukhatova Yu.V.", Agakhanov M.M.",

Antonova E.V."?, Glagoleva A.Yu."3, Gordeeva E.l."3,
Gerasimova S.V."3, Egorova A.A.">, Erastenkova M.V.",

Zykova T.1.", Inozemtseva A.V.", Kolosovskaya E.V."3,

Krylova E.A.", Kumlehn J.%, Mikhailova A.S.", Popov V.S.",
Putina O.V. ', Rakhmangulov R.S. ', Rozanoval.V.", Semilet T.V.",
Sokolova D.V.", Tikhonova N.G.", UPyanov A.V.", Khatefov E.B.",
Hertig C.W., Shvachko N.A.", Shimalina N.S."?, Shoeva 0.Yu."?

'N.I. Vavilov All-Russian Institute of Plant Genetic Resources, St. Petersburg, Russia
“Institute of Plant and Animal Ecology, UB RAS, Yekaterinburg, Russia
*Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia

“|PK-Gatersleben, Germany
E-mail: mail: director@vir.nw.ru

The aim of the study is CRISPR/Cas-based modification of cereal, legume, vegetable, fruit and berry
plants in order to improve grain/ fruit quality or plant architecture, to control yield or ripeness period. In di-
cots, target genes (BvDODAI (beet), SBEI u SBEII (peas), TFL1 (cowpea), E4 (soybean), MybA 1 (actinidia and
grapes), IdnDH (grapes), CIFS1 (watermelon)) were selected and re-sequenced in cultivars chosen. Constructs
for their editing were developed. In monocots, (1) the constructs for maize waxy endosperm (wx) u amylase
extender (ae) genes editing were developed and tested by protoplast transfection; (2) barley mutants with
edited genes Myc2, Cle3 and Ant2 were obtained; (3) the complex phenotyping of the earlier obtained barley
mutants with the Nud and WinlI genes knockouts was performed. Therefore, the work on modification/ prepa-
ration for modification of the number cultivated species varieties was carried out in order to obtain genotypes
with desired traits, as well as pleiotropic effects of some mutations were tested using the precise isogenic lines
obtained by genome editing.

The research is supported by Russian Science Foundation (project No 21-66-00012).
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Application of genetics and genomics in innovative plant
breeding

Korzun V.

KWS SAAT SE & Co. KGaA, Einbeck, Germany
E-mail: viktor.korzun@kws.com

Ensuring a sustainable global supply of high-quality food and renewable biomass is a key priority for
both European and global society. Plant breeding will play a central role in accomplishing these challenges in
the coming decades and achieving this goal will depend heavily on the generation and use of new knowledge
as well as the use of innovations in crop breeding.

In this context, genomics, and particularly its related molecular genetic technologies, play an important
role in developing new plant varieties that optimally combine high and stable yields with resistance to abiotic
stresses and biotic growing conditions. The availability of new molecular tools and technologies has a signifi-
cant impact on the planning and development of critical steps in breeding to speed up this long and time-con-
suming process. The targeted use of plant genetic resources, examples of applications of molecular markers in
cereal breeding, the potential of genomic selection and gene editing in cereal breeding will be presented and
discussed.

The main publications of authors on the subject of the abstract:

Miedaner T. and V. Korzun (Book Editors): Applications of Genetics and Genomics Research in Cereals. Wood-
head Publishing Series in Food Science, Technology and Nutrition, Elselver (2018), 1-349

Rabanus-Wallace T. M., ... V. Korzun et al. (2021). Chromosome-scale genome asse bly provides insights
into rye biology, evolution, and agronomic potential. Nature Genet 53:564-573 https://doi.org/10.1038/s41588-
021-00807-0
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Dendrogenomics - a new interdisciplinary
field of research integrating dendrochro-
nology, dendroecology, dendroclimatology
and genomics

Krutovsky K.V.

Georg-August University of Gottingen, Gottingen, Germany
E-mail: kkrutovsky@gmail.com

Dendrogenomics is a new interdisciplinary field of research that integrates dendrochronology, dendroe-
cology, dendroclimatology, genetics and genomics. This novel approach allows joint analyses of dendrological
and genomic data and opens new ways to study temporal dynamics of forest treelines, to delineate spatial and
temporal population structure and, most of all, to study the adaptive genetic potential of forest tree popula-
tions. These problems are especially relevant to predicting how climate change will shape distribution of boreal
forest species.

The main publications of authors on the subject of the abstract:

Krutovsky K. V. Dendrogenomics is a new interdisciplinary field of research of the adaptive genetic potential
of forest tree populations integrating dendrochronology, dendroecology, dendroclimatology and genomics // Rus-
sian Journal of Genetics (2022) 58(11): 1273-1286. https://doi.org/10.1134/8S1022795422110059

Take-home message:

Dendrogenomics is a new interdisciplinary field of research that allows joint analyses of dendrological and
genomic data and opens new ways to study individual response of trees to the abiotic and biotic stresses.
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Generation of multiple mutations in genes responsible for
starch accumulation in hexaploid triticale using CRISPR/Cas9

Miroshnichenko D.*, Timerbaev V.*, Pushin A.**,
Alekseeva V.***, Kroupin P., Bazhenov M., Samarina M.,
Ermolaev A., Karlov G.****, Divashuk M., Dolgov S.*

Kurchatov Genomic Center — All-Russia Research Institute of Agricultural Biotechnology, Moscow, Russia,
*Kurchatov Genomic Center — All-Russia Research Institute of Agricultural Biotechnology,
Shemyakin-Ovchinnikov Institute of Bioorganic Chemistry RAS, Moscow, Russia,

**All-Russia Research Institute of Agricultural Biotechnology,

Shemyakin-Ovchinnikov lInstitute of Bioorganic Chemistry RAS, Moscow, Russia,
***Shemyakin-Ovchinnikov Institute of Bioorganic Chemistry RAS, Moscow, Russia,

***All-Russia Research Institute of Agricultural Biotechnology, Moscow, Russia
E-mail: miroshnichenko@bibch.ru

Hexaploid triticale (x Triticosecale), is a hybrid of rye and wheat that combines the yield potential of
wheat with the disease/environmental resistance of rye, but is characterized by a lower grain quality. Starch is
an important component of cereal seeds, and changing its composition could make triticale a more desirable
crop. We have achieved an efficient CRISPR/Cas9-mediated mutagenesis of genes involved in grain starch
composition such as GBSSI, SBEIIa, SSIla, ISAI and RSRI. To ensure knockout, polycistronic constructs were
designed consisting of four sets of three guide RNAs targeting A, B and R alleles of each target genes. The vec-
tors were delivered by a gene gun into embryogenic cells together with the vector encoding the Cas9 nuclease
(Miroshnichenko et al., 2022), and a number of genome-edited triticale plants were generated. The combina-
tion of HRFA and NGS methods confirmed the successful editing of native sequences, and simultaneous mu-
tations in two, three and four target genes were found in various plants. The described approach can be used to
create polyploid cereals with various combinations of new alleles of functionally related or unrelated candidate
genes.

The main publications of authors on the subject of the abstract:

Miroshnichenko D. et al. CRISPR/Cas9-induced modification of the conservative promoter region of
VRN-ALI alters

the heading time of hexaploid bread wheat // Frontiers in Plant Science (2022) 13:1048695.

doi: 10.3389/fpls.2022.1048695
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Transcription factors involved in plant cell
wall regulation

Mokshina N., Gorshkova T.

Kazan Institute of Biochemistry and Biophysics, FRC Kazan Scientific Center of RAS, Kazan, Russia
E-mail: natalali@list.ru

The modern boost in genome technology essentially affects plant biology. The published genomes and
increased number of transcriptomic data for numerous plant species made the analysis of gene expression
routine from one side and demanded the systematization and conceptualization of the obtained data from the
other. Moreover, there is a switch to studying gene coexpression and regulators rather than actors (structural
proteins and enzymes). The biosynthesis of the cell wall, one of the key plant cell compartments, is regulated
by a complicated network of transcription factors. This network is well described for secondary cell walls,
which comprise the bulk of wood. Among transcription factors regulating the primary cell wall, only ethyl-
ene-responsive factors were described (see poster by Syrchina N). Transcription factors regulating tertiary
cell wall formation in plant fibers are not known at all. We used Arabidopsis and poplar mutants to search for
potential factors involved in tertiary cell wall formation. Our approach allowed us to reveal factors (members
of the NAC, WRKY, and bZIP families) involved in thickening cell walls; those functions were not described
previously.

The main publications of authors on the subject of the abstract:

This work was supported by grant from the Russian Science Foundation, Project #20-44-07005 (RNA-Seq
data analysis)

Take-home message:

Arabidopsis and poplar mutants lacking secondary cell walls in fibers are efficient models for studying
transcription factors regulating cell wall formation; potential regulators of tertiary cell wall induction in plant
fibers were revealed.
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3D genomics

Razin S.V.

Institute of Gene Biology RAS, Moscow, Russia
E-mail: sergey.v.razin@inbox.ru

B nexiyu 6yznet npencrasieH 0630p COBpeMEHHBIX IIPefICTaBIEHMIT O TOM, Kak popmupyetcs 3D renom
U KaKOBBI OCHOBHBIE CTPYKTypHbIe aneMeHThl 3D renoma (metmm JHK, TAIlpr m xomnapTmeHTsl). byger
IIOKa3aHa PO/b NPOCTPAaHCTBEHHBIX KOHTAKTOB MEXIY yHAaJ€HHBIMU Y4aCTKaMM I€HOMa B YCTaHOBJIEHUM
KOMMYHMKAallM¥ MEXJYy SHXaHCepaMM M IpoMOTOpamu. bynyT mpencraBneHpl HOBBIE pPe3yIbTaThl,
[eMOHCTpUpYIOLYe, YTO [/ OOJBUIVMHCTBA OSKCIIEPMMEHTAJIbHO IIOATBEPXKICHHBIX IIAp 9HXaHCcep-
IIPOMOTOP XapaKTepPHO MPOCTPAHCTBEHHOE COMDKEHME ITUX 3/IEMEHTOB, OCYLIECTBJIsIEMOE ITOCPENCTBOM
BBINET/IBAHUSA Pa3Ae/AIONIer0 UX CerMeHTa XpoMaruHoBoi ¢puobpwmiiel. [IpegmeroM obcyxeHus Oyper
TaK>kKe PO/Ib KOHTAKTHBIX JOMEHOB XpOMAaTHHa (TOMOIOTMYECKY aCCOLMMPOBAHHBIX JOMEHOB) B OTPAaHNYEHUN
cepbl melicTBUA SHXAaHCEpOB. B 3TOM KOHTeKcTe OymeT pacCMOTpeHa SBOJIIOLVIS IPENCTaBICHUI O
JIOMEHHOJI OpraHU3aIVM 9yKapMOTUIECKOro TeHoMa. Taxke OymyT NpencTaBlieHbl COOCTBEHHbIE [JaHHBIE,
IleMOHCTpUpyolye BapuabenbHOCTh 3D reHOMa B MHAVBUAYaJIbHBIX K/IETKaX. B 3aKIH0uMTeNbHOI 4acTn
NeKIyM OYAyT oOCY)X/[IeHbl paslM4Hble CTpaTeruy HalpaBleHHON Momudukanyy 3D reHoma, Takue, Kak
IPUHYAUTENbHOE 3aMbIKaHME XPOMATMHOBBIX II€T€/Ib VM CO3[laHME HOBBIX I'PaHMI] KOHTAaKTHBIX JJOMEHOB

XpOMaTyHa.

Plenary Talks

23




Allopolyploidization as a driving force of
chromosome reorganization of Triticum
species

Salina E.A.

Institute of Cytology and Genetics, Siberian Branch of the Russian Academy of Sciences (ICG SB RAS),
Novosibirsk, Russia

E-mail: salina@bionet.nsc.ru

Allopolyploidization is one of the basic processes leading to an increase in genetic diversity and contrib-
uting to the domestication of plants. The genus Triticum is the most significant in terms of domesticated al-
lopolyploid species. The study of the structural organization of the chromosomes of common wheat (BBAADD
genome) and its progenitors was carried out by genetic and physical mapping, genotyping and sequencing of
individual chromosomes.

It is shown that the integration of diploid species genomes in one nucleus is accompanied by deletions
of repeated DNA sequences and chromosome loci, the transfer of mobile elements, translocations, and chro-
mosome inversions.

The main direction in the reorganization of chromosomes A, B and D genomes during evolution and
breeding were noted. The influence of chromosomal rearrangements on the manifestation of agricultural im-
portant traits is discussed.

This work was done within the framework of State Assigment Kurchatov Genomic Center of ICG SB
RAS (Ne 075-15-2019-1662)

The main publications of authors on the subject of the abstract:

Salina, E., Muterko, A., Kiseleva, A., Liu, Z., Korol, A. Dissection of Structural Reorganization of Wheat 5B
Chromosome Associated With Interspecies Recombination Suppression // Frontiers in Plant Science, 2022, 13,
884632

The International Wheat Genome Sequencing Consortium (IWGSC), <...>, 5BS BAC sequencing and as-
sembly: Elena Salina et al. Shifting the limits in wheat research and breeding using a fully annotated reference
genome //SCIENCE, 2018, Vol. 361, Issue 6403, eaar7191.

Take-home message:

Allopolyploidization of Triticum species is accompanied by deletions of repeated DNA sequences and
chromosome loci, the transfer of mobile elements, translocations, and chromosome inversions.
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Identification of QTL for agronomic traits to enhance regional
wheat and barley breeding projects in Kazakhstan

Turuspekov Y.K.

Institute of Plant Biology and Biotechnology, Aimaty, Kazakhstan
E-mail: yerlant@yahoo.com

The success of crop production is largely dependent on local breeding projects that focus on developing
high-yielding cultivars using novel molecular tools. Genome-wide association study (GWAS) and biparental
mapping (BM) are two powerful approaches for the identification of QTLs (quantitative trait loci) for key ag-
ronomic traits. Our multiyear and multi-environment GWAS and BM projects of wheat and barley allowed
the identification of over 100 stable QTLs for plant adaptation traits, abiotic and biotic stress resistances, grain
quality, and yield components in each of these crops. Identified SNP markers in marker-trait associations were
converted to KASP assays and successfully tested in local breeding projects.

This research was partially funded by the Ministry of Agriculture of the Republic of Kazakhstan (grants
number BR10765056, KATY-project) and the Ministry of Science and Higher Education of the Republic of
Kazakhstan (grant number AP14871383, KASP-project).
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The creation of genetically modified plants
is just another effective way of breeding

Yemelyanov V.V., Matveeva T.V.

Department of Genetics and Biotechnology, Faculty of Biology, St. Petersburg State University,
St. Petersburg, Russia
E-mail: bootika@mail.ru

Genetically modified organisms (GMO) are organisms whose genetic material has been altered using
genetic engineering techniques. They range from genome-edited organisms to metabolically engineered ones.
But in any case, target gene can be carefully controlled by the organ- and stage-specific expression. More than
430 varieties of 32 GM crops are grown on the field, demonstrating increased resistance to herbicides, diseases
and pests, or improved yield quality. GM plants also can be used as bioreactors for the synthesis of pharma-
cologically significant compounds and biopolymers [1]. The appearance of GM crops on the market formed a
negative attitude towards GMOs in public opinion, which was largely inflated by mass media. Most of the scan-
dalous studies on GMO dangers have methodological inaccuracies. DNA transformation is a natural process
commonly widespread among prokaryotes. More than 50 years of use of GM bacteria was harmless to humans
and environment, and did not cause any significant objections from society. An analysis of sequenced genomes
shows about 6% of dicots are natural GMOs that have been used by humans throughout their history [2].

Supported by RSF 21-14-00050

The main publications of authors on the subject of the abstract:

1) Saveleva N.V., Burlakovskiy M.S., Yemelyanov V.V., Lutova L.A. Transgenic plants as bioreactors
to produce substances for medical and veterinary uses. Russ. ]. Genet. Appl. Res. 2016. 6(6): 712-724. doi:
10.1134/582079059716060071

2) Matveeva T.V., Otten L. Widespread occurrence of natural genetic transformation of plants by Agrobac-
terium. Plant Mol. Biol. 2019. 101(4-5): 415-437. doi: 10.1007/s11103-019-00913-y

Take-home message:

The creation of genetically modified crops is a high-tech, relatively safe and targeted breeding method that
allows to speed up and diversify obtaining of new cultivars. Do not be afraid of GMOs, which are naturally
common among bacteria and plants.
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In vitro micropropagation of Pomegranate

Abdurazzakov K., Yakubov M., Utkurova V., Alikulov S.

Scientific Research Institute of Plant Genetic Resources, Tashkent region, Uzbekistan
E-mail: abdurazzakovkenza@gmail.com

[paHaT — 9TO Lie/IbIil BUTAMIHHO-MUHEPaIbHbII KOMIUIEKC. B coke rpaHaTa 0OHapy>keHbl YHUKAIbHbIE
aMMHOKMCJIOTBI, KOTOPbIe COREPKATCs ellle TONbKO B MsiCe U He3aMEHVMBI I YeJIOBEYeCKOr0 OpraHMu3Ma.

HasBaHme "rpaHatr" IpOMCXOANT OT TATMHCKOTO granatus — 3epHuUCTHIL. B [IpeBHeM Pume y Hero 6110
ele ofHO MMs — malum granatum, To ecTb "3epHuCTOE A670KO". SI6I0KOM €ro [0 CMX ITOp HA3bIBAIOT U Ha
IPYTUX sA3bIKax: Ho-HeMewku — Granatapfel, mo-uranbsacku — melograna (apfel, mela - s670K0). VTanpsauisr
CUMTAIOT, YTO IMEHHO T'PaHaT OBUI TeM paiiCKM s10/I0KOM, KOTOPBIM cobasHmIach EBa.

B nmporjecce KybTUBUPOBaHMS PACTeHMsI B HUX HAKAIIMBAETCS BUPYCHI ¥ OAKTepyM, KOTOPbIE BIUAIOT
Ha YPOXKaTHOCTD 1 >KM3HECTIOCOOHOCTI PaCTEeHMIL.

B cBsA3M ¢ 3TVIM HaMM OBIJIO HAYaTO BBEJieHNE B KY/IbTYPY I'paHaT 6e3 KOCTOYeK in vitro 1 BOCCTaHOBJIEHNE
COPTOB I'PaHaT, TPAAULIMOHHO KY/IbTUBUPYEMbIX B Y30eKycTaHe.

Il ONyYeHMst Y3/IOBBIX 9KCIUIAHTOB JICIIO/Ib30BA/IN MOJIOAbIE BeCEHHYe Moberu 6 JeTHOTO copTa
rpaHaTa 6e3 KOCTOYeK.

[TpumeHeHMe 6MIOTEXHOMOIMYECKIX METOOB II03BOJIUT ITOJIYYUTh II0CAaOYHBIII MaTepyal, CBOOOIHBII
OT I'pUOHBIX, GaKTePMATbHBIX M BUPYCHBIX MH(EKLMII 32 KOPOTKOE BpeMs ¥ B JOCTATOYHOM KO/IMYECTBE.

The main publications of authors on the subject of the abstract:

Yakubov M., Abdurazzakov K., Xasanov X., Nasirova G., Halmuratov E. Getting of sterile material depend-
ing on the growing conditions of the source material // Abstracts Book of International Conference Plant Cell &
Tissue Culture in Vitro IV July 4 - 5, 2022, Vienna, Austria, P43-44.

Axy6os M.[., A6nypassakos K. BeemeHue B KynbTypy in vitro m BOCCTaHOBIEHVE JUKUX (POpM
BuHorpaga //COOpHMK MeXX-0i Hay4HOil KOoH(]-uym monoppix ydueHsix «HAYKA VI MHHOBAIIMNM», 20
oKTs6ps 2022, TamkeHt, Y36ekncrasn, C.177-178

Take-home message:

Hamu 65110 HauaTo BBefieHNME B KYIBTYPY in Vitro copra rpaHaT TPaJUIIIOHHO KY/IbTYBYPYEMBIX B
Y36ekucTaHe. ITO MO3BOIAT MOTTYYUTH OCAJOYHBIV MaTepuasl, CBOOONHBIN OT IPUOHBIX, OaKTepuaaIbHbIX U
BUPYCHBIX MHQEKINIT 32 KOPOTKOE BpPeMs U B JOCTATOYHOM KOTMIECTBe.
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Synthetic amphiploids - a potential source of common
wheat genetic diversity in economically valuable traits

Adonina . G.*, Zorina M.V., Mehdiyeva S.P.**, Leonova L.N.,
Komyshev E.G., Timonova E.M.*, Salina E.A.*

Federal Research Center Institute of Cytology and Genetics, Siberian Branch of Rus-
sian Academy of Sciences, Novosibirsk, Russia,

*Kurchatov Genomic Center, Institute of Cytology and Genetics SB RAS, Novosibirsk,
Russia,

**Genetic Resources Institute of ANAS, Baku, Azerbaijan

E-mail: adonina@bionet.nsc.ru

Synthetic amphiploids combine the genetic potential of several species, which can be used to expand
the genetic diversity of wheat. Line 1102 was isolated from a population obtained by crossing a triticale (AAB-
BRR) and a synthetic amphiploid (AADDSS). It was shown that her karyotype corresponds to hexaploid wheat
(AABBDD). Breeding important characteristics of this line are short stem, spherical grains and high micronu-
trient, in particular, iron and zinc. To map the loci associated with plant height, grain shape, and microelement
content, line 1102 was crossed with the common wheat cultivar Lutescens 85, which is contrasting according
to these traits. Analysis of the F2 population revealed three QTLs for grain shape Qsp.icg-5A, Qsp.icg-3B and
Qsp.icg-6B on chromosomes 5A, 3B and 6B. The Qht.icg-4A locus associated with the plant height was mapped
to chromosome 4AS. Loci on chromosomes 5A, 6B and 4A were described for the first time. Short-stemmed,
micronutrient-rich lines with spherical grains, obtained from crossing 1102xLutescens 85, will be used in
breeding. Acknowledgment: The work was supported by the Kurchatov Genomic Center of the ICG SB RAS
(Agreement No. 075-15-2019-1662).

The main publications of authors on the subject of the abstract:

Adonina I.G., et al. Genetic features of triticale—-wheat hybrids with vaviloid-type spike branching // Plants
(2022), 11, 58. https://doi.org/10.3390/plants11010058
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Study of grain shape, color and pre-harvest sprouting
in population of winter bread wheat cultivated in Russia

Afonnikova S.D., Kiseleva A.A., Fedyaeva A.V., Afonnikov D.A.,
Salina E.A.

Federal Research Center Institute of Cytology and Genetics, Siberian Branch of Russian Academy of Sciences, Novosibirsk, Russia
E-mail: svetaafonnikova@gmail.com

Grain color and shape of bread wheat can affect yield, quality of flour characteristics and the nutritional
value of the final product. Moreover, it was shown that grain color correlates with tolerance to pre-harvest
sprouting (PHS), a process leading to a loss of yield and product quality decrease. Hence, the search for genetic
variants responsible for grain color and shape is an urgent task of modern breeding.

We have analyzed single nucleotide polymorphisms and characteristics related to grain properties in win-
ter wheat plants cultivated in Russia, Europe and America from the ICG SB RAS collection: grain size, shape
and color, Growth index, a-amylase activity and Falling Number. The correlation analysis of traits showed
significant correlation between a-amylase activity in mature grains and some both size and color traits. Popu-
lation structure analysis showed that European and American genotypes form several distinct genetic groups.

The results obtained will be used in genome-wide association analysis to find candidate genes linked to
traits of interest.

Funding: The reported study was funded by the RSF (Russian Science Foundation) projects Ne 21-76-
30003 andNe075-15-2019-1662

Take-home message:

In population of winter bread wheat significant correlations between pre-harvest sprouting estimates
and grain color and shape were observed only for a-amylase activity.

The studied population (170 samples) genetic structure is heterogenous.

Study of grain shape, color and pre-harvest sprouting in population of winter bread wheat cultivated in Russia
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New genes which are involved in the
regulation of the telomere length in model
plant Arabidopsis thaliana

Agabekian L.A., Lushnenko A.U., Valeeva L.R,
Abdulkina L.R., Shakirov E.V.*

Kazan Federal University, Kazan, Russia,
*Marshall University, Huntington, USA
E-mail: agabekian.inna@gmail.com

Temomepbl - 3TO HYK/IEONPOTEMHOBbIE CTPYKTYpbl Ha KOHIAX 9YKAPMOTUYECKUX XPOMOCOM,
KOTOpbIe 3aIIMIIAI0T XPOMOCOMBI OT IIporpeccupympouero ykopodeHus. Tenomepnas ITHK cocrour us
KOPOTKNX HYK/ICOTMJHBIX IOBTOPOB. VI3BeCTHO, YTO OIpefeNleHHOe KOMMYECTBO TEIOMEPHBIX ITOBTOPOB
IpefonpeyenseT ClOoCOOHOCTh OOBIIMHCTBA COMAaTUYECKUX KIETOK K mpomudepanuu. [aBHas 3apada
HAINX MCC/IENOBAHNUI - MIOVCK M aHAIN3 TeHEeTUYeCKNX (aKTOPOB, OTBETCTBEHHBIX 32 PETY/IALMIO JINHBI
terfoMep pacteHuit Arabidopsis thaliana. IIpoBeneHHBIe HaMV paHee SKCIEPUMEHTHI IO M3YYEHNIO [IVHBI
TelIoMep NMO3BO/IMIN UAeHTUGuULMpoBaTh reH OLI2, KoHTponupyrommuit yHy Tenomep. Ien OLI2 panee 6b11
TaKXKe MAeHTU(UIMPOBAH KaK 4acTb renerndeckoro nytu OLIGOCELLULA (OLI). OgHako BKIaj APYIUX
OLI reHOB B pery/ALuIo INHBI TeJIOMep paHee He M3y4ajica. AHaIM3 TOMO3UTOTHBIX MyTaHTOB 110 TeHy OLI1
TII0Ka3aJI, YTO J/IHA TeJIOMep MyTaHTHBIX PaCTeHNI! YBe/IN4MBa/Iach. AHA/IN3 J/INHBI TeJIOMepP TOMO3UTOTHBIX
MYTaHTOB 110 TeHy OLI5 mokasaj, 4To JJIMHa TeJIOMeP y MyTaHTOB OblIa CTaOVJIPHO KOpOYe, YeM y AMKOTO
tuna. [Innna reromep MyTanToB 110 TeHy OLI7 yMeHbIIanach HE3HAYMTENbHO U3 IIOKOJIEHUE B IIOKOJIEHUE.
ViccnepoBanue BbinonHeHo B pamkax nporpammbl K(IT)@Y (ITPMOPUTET-2030) 3a cuet rpanta PH® 21-
14-00147.

The main publications of authors on the subject of the abstract:

Abdulkina LR et al, Components of the ribosome biogenesis pathway underlie establishment of telomere
length set point in Arabidopsis. Nat Commun 2019 https://doi.org/10.1038/s41467-019-13448-z

Jae YC et al, Natural variation in plant telomere length is associated with flowering time. The Plant Cell
2021https://doi.org/10.1093/plcell/koab022

Valeeva LR et al, TELOMERE BIOLOGY AND RIBOSOME BIOGENESIS: STRUCTURAL AND FUNC-
TIONAL INTERCONNECTIONS. Biochem Cell Biol. 2023 doi: 10.1139/bcb-2022-0383
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Effectiveness of Leaf rust resistance in the
north Caucasus in 2011-2020

Agapova V.D., Volkova G.V., Kudinova O.A.,
Vaganova O.F.

Federal State Budgetary Scientific Institution «Federal Research Center of Biological Plant Protection», Krasnodar, Russia
E-mail: agapovaleraa@ya.ru

Leaf rust, caused by Puccinia triticina, is the most common rust disease of wheat. In this report was re-
searched the effectiveness of 52 NILs of cv. Thatcher with Lr genes in field trials and 41 NILs - in the juvenile
phase in a glasshouse during 2011-2020. In this work, we studied the efficiency of NILs of cv. Thatcher with Lr
genes in different phases of ontogeny during 2011-2020. The disease was registered according to the CYMMIT
(2018) scale in the adult plant phase and according to the Mains and Jackson (1926) scale in the juvenile phase.
Therefore, the lines with Lr9, Lr42 and Lr43+24 genes remained immune in the juvenile and adult phases dur-
ing ten years of research and NILs with Lr genes: 19, 24, 29, 36, 37, 38, 43, 45, 47, 50 showed efficiency in field
tests. The line with the Lr9 gene was immune up to 2020; Lr19 and Lr41 - up to 2015; Lr42 - up to 2018, and
Lr50 - up to 2019. A increase in the frequencies of virulent isolates was recorded in 2018-2020 due to unfa-
vorable weather in the growing seasons. This indicates the ability of a dangerous pathogen to rapidly evolve in
response to biotic and abiotic stresses.

The main publications of authors on the subject of the abstract:

Volkova G, Kudinova O, Vaganova O, Agapova V. Effectiveness of Leaf Rust Resistance Genes in the
Adult and Juvenile Stages in Southern Russia in 2011-2020 // Plants (2022) 11(6):793. https://doi.org/10.3390/
plants11060793
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Growing Maize Root: Lectins Involved in Consecutive Stages
of Cell Development

Aglyamova A., Gorshkova T.

Kazan Institute of Biochemistry and Biophysics of Kazan Scientific Center of Russian Academy of Sciences, Kazan, Russia
E-mail: aliaglyamova@yandex.ru

The abundance of various polysaccharides in the plant kingdom matches the great diversity of carbohy-
drate-binding proteins (lectins) that are represented in plant organisms. The great bulk of carbohydrates are
concentrated in plant cell wall, and alterations in the polysaccharide backbone of cell wall are characteristic of
elongation growth of plant cells.

In order to investigate the role of lectins in this process, we performed a genome-wide screening of lec-
tin motifs in the genome of maize (Z. mays). We identified 306 genes putatively encoding proteins with lectin
domains from 12 different families. Additionally, we analyzed the differential expression of these genes in the
maize root whose cells were at different growth stages.

A bunch of differentially expressed genes encoded lectin receptor-like kinases (mainly malectin-like
proteins) whose extracellular domain has direct access to the cell wall. Differential expression was also charac-
teristic of a group of extracellular proteins (like jacalins or EULs). These various proteins are presumed to be
potentially involved in the early stages of root morphogenesis.

The study was partially supported by RSF grant #20-64-47036.

The main publications of authors on the subject of the abstract:

Aglyamova A. et al. Growing Maize Root: Lectins Involved in Consecutive Stages of Cell Development //
Plants (2022) 11: 1799. https://doi.org/10.3390/plants11141799

Take-home message:

306 genes putatively encoding proteins with lectin domains from 12 different protein families were iden-
tified in maize genome

Their differential expression was analyzed in different zones of maize root, where cells were at different
growth stages.

Proteins with lectin domains with upregulated
gene expression in different 2ones of maize root
and their predicted subcellular localization.
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The source material for the selection of soft spring wheat for
resistance to pre-harvest germination of grain in the ear

Aitbaeva R.N., Novohatin V.V., Shelomentseva T.V.

The Research Institute of Agriculture of the Northern Trans-Urals is a branch of the Federal State Budgetary Institution of Science of the Federal Re-
search Center of the Tyumen Scientific Center of the Siberian Branch of the Russian Academy of Sciences, Tyumen, Russia

E-mail: regina-6087@mail.ru

BraxHble ycmoBMA CHIDKAIOT —Quandeckue, OMOXMMMUYECKVMe IIOKasaTemy 3epHa. OrTMedaeTcs
OTpUIIaTeTIbHAS KOPpeALA IMpOopacTaHMs 3epHa C ypoxaeM — r = -0,57; -0,602, maccoit 3epHa (-0,394;
-0,518), ozepréHHOCTBIO KOomoca (-0,382; -0,419), maccoit xonoca (-0,540; -0,578), Harypoit 3epHa (-0,494;
-0,629), noneranuem (-0,394; -0,490). IIpopacTaHue CBsI3aHO C aKTMBHOCTBIO M30QepMeHTa -aMMIa3bl
(r = 0,735-0,816). Hamume B KpacHBIX KOMOCKOBBIX YENTyAX KaXeTWHA M KaXeTeMHa MHIMOMPYeT CUHTe3
a-ammnassl. CeGapuH, CeMEHHOM O0OONIOYKY KPAaCHOTO 3€pHA IPEIATCTBYeT BO3AYIIHO-BOLHOMY OOMEHY.
BenosépHbie copTa OTIMYAIOTCS BBICOKMM COfep>KaHMeM a-amuiaassl. VI3 362 copToo6pasiioB KOMIEKINN
BUP, ycTolunBOCTBIO K Ipefy0OpOYHOMY IPOpAcTaHNUIO 3epHA B Kojoce, Boiiemmntoch 15: KWS Torridon
(x-66273), Atmant (k-66352), Toronit (k-66032), Greina (x-66031), Maxop (x-65271), Aletch (x-65011),
Crpyna Muponosckas (x-65016), Libertina (x-66401), Calispero (k-66393), KW 240-3-13 (x-66375), Odeta
(x-66394), Heines Peko (k-38429), Weibulls 5583 (x-44786), Pompe (x-46563), Monactbipckas (k-65001) n
7 MmecTHbIX copToB: JIorecnienc 70, Pukc, [penaga, ABMA]la, AtnanTa-1, Kpuctuna, Opurpocnepmym 1119.
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Bacterial endophytic community of the aerial part of pea
(Pisum sativum L.): patterns of formation and plant
growth-promoting activity

Akhtemova G.A., Vasileva E.N., Afonin A.M., Kichigina N.E.,
Sulima A.S., Zhukov V.A.

All-Russia Research Institute for Agricultural Microbiology (ARRIAM), Pushkin, St. Petersburg, Russia, Saint-Petersburg, Russia
E-mail: ahgulya@yandex.ru

The patterns of formation of the bacterial endophytic community inhabiting the tissues and organs of the
aerial parts of pea plants (Pisum sativum L.) have been studied. Diagnostic fragments (16S-rRNA gene) were
sequenced on the [llumina MiSeq system. Analysis of the 16S-rRNA gene sequences revealed the “core micro-
biome” of stems of pea plants. Both pure bacterial cultures and consortia dominated by bacteria of the genus
Rahnella were isolated from tissues of various genotypes of pea. The studied consortia had different effects on
plants. Genotype K-8274 responds positively to inoculation with a pure culture of Rahnella sp. (KV13) and the
KV17 consortium. Plants of the K-3358 genotype demonstrated an increase in growth parameters when inocu-
lated with the KV72 consortium. Joint inoculation of plants with nodule bacteria and endophytic consortiums
KV17 or KV72 did not have any synergistic effect, since rhizobia masked the growth-stimulating activity of
endophytes. This work was supported by the Grant of RFBR Ne 19-016-00194

The main publications of authors on the subject of the abstract:

1.Vasileva EN, Akhtemova GA, Afonin AM., et al. Culturable endophytic bacteria from stemsand leaves of
garden pea (Pisum sativum L.). Ecological genetics. 2020: 18(2):169-184. https://doi.org/10.17816/ecogen17915

2.Vasileva, E.N., Akhtemova, G.A., Zhukov, V.A., Tikhonovich, I.A. Endophytic microorganisms in
fundamental research and agriculture // Ecological Genetics, Volume 17, Issue 1, 2019, Pages 19-32, doi:
10.17816/ecogen17119-32
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Comparison of the level of PIP2 aquaporins
and their gene transcripts in an ABA-defi-
cient barley mutant and plants of its
original genotype

Akhtyamova Z.A., Arkhipova T.N., lvanov R.S.,
Sharipova G.V., Nuzhnaya T.V.*,
Kudoyarova G.R.

A Ufa Institute of Biology, Ufa Federal Research Centre, Russian Academy of Sciences, Ufa, Russia,
*Institute of biochemistry and genetics UFRC RAS, Ufa, Russia
E-mail: akhtyamovazarina@anrb.ru

ABA is able to influence the water relations of plants not only by closing the stomata, but also through
the regulation of the hydraulic conductivity of the roots. It has been shown that exogenous ABA increases the
expression of aquaporin genes, as well as their activity due to phosphorylation/dephosphorylation and translo-
cation from the cytoplasm to the plasmolemma, which explains the effect of ABA on hydraulic conductivity. To
confirm the relationship between the change in the level of this hormone and the level of aquaporins, as well as
the level of hydraulic conductivity of plants, the Az34 barley mutant with a reduced level of ABA and plants of
its original Steptoe genotype were used. Immunolocalization of aquaporins showed higher amount of PIP2;1,
PIP2;2, PIP2;5 proteins in Steptoe plants compared to the mutant. These data are consistent with the increased
expression of PIP2;1, PIP2;2, PIP2;5 and a high level of hydraulic conductivity in Steptoe plants. The obtained
information confirms the importance of ABA in the regulation of water relations.

This work was supported by the RSF grant Ne 21-14-00070.

The main publications of authors on the subject of the abstract:

Akhtyamova Z., Arkhipova T., Martynenko E., Nuzhnaya T., Kuzmina L. et al. Growth-Promoting Effect of
Rhizobacterium (B. subtilis IB-22) in Salt-Stressed Barley Depends on ABA Accumulation in the Roots // Int. ].
Mol. Sci. (2021) 22. 10680

Arkhipova T, Sharipova G., Akhiyarova G., Kuzmina L., Galin 1. et al. The Effects of Rhizosphere Inocu-
lation with P. mandelii on Formation of Apoplast Barriers, HyPIP2 Aquaporins and Hydraulic Conductance of
Barley. Microorganisms (2022) 10: 935.

Take-home message:

In Steptoe plants, a more pronounced expression of PIP2 genes and immunolocalization of PIP2 proteins
were observed than in its ABA mutant Az34. Wild-type plants showed high hydraulic conductivity, which
confirms the role of ABA in water relations.
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Phytochemical composition and antioxidant status
of Humulus lupulus L with different processing methods

Al Hussein D., Aimughraby E., Mostyakova A.A., Timofeeva O.A.

Kazan Federal University, Kazan, Russia
E-mail: dalal.matar91@gmail.com

Xmenb o6bikHOBeHHBII Humulus lupulus L. — pBymoMHOe MHOrojeTHee Bblollieecss pacTeHMNe,
oTHocsIeecs K ceMelicTBy Cannabaceae. XMeb COIEP>XXUT MHOTO OMO/IOTMYECKMX aKTUBHBIX COEVHEHMWIT,
Omarofapss 4yeMy ero IepBOHa4YajbHOE INpPYMEHEHMe OBbIJIO B JI€4eOHBIX LeIIX Y TOJABKO IIO3KE Hadalu
VICTIO/Ib30BA/IN B IIPOM3BOJCTBE INBA.

Llenb paboThI COCTOSIIA B BBLABIEHNI OCOOEHHOCTEN! JIeVICTBISI PEry/IsATOPOB pocTa (rnbbepcn6d u snmH-
9KCTpa) U TaKkXKe 61oynobpenns (Iyaper) Ha PUTOXMMIYECKUII COCTAB Y aHTMOKCUIAHTHYIO aKTVBHOCTD B
mucThax v mmnikax Humulus lupulus L.

[TocaiKy KOpHEBUIHBIX YepeHKOB XMeJIsl IPOBOAYIN B Hayaste Mast 2022 rofja B 3aINIIEHHOM I'PYHTe.
Yepes 4 Heien Bce BapMAHTbI ITepeCcaiy/ii B OTKPBITBIN IPYHT. JIMCThs [y aHamm3a oToupanm yepes 4,8,12,16
HeJle/b, IIVIIKY - Yepes 12 Heflenb.

DUTOXVIMIYECKUIT COCTAB IUCTHEB O/ CIIeKTPOPOTOMETPUYECKIM METOOM.

B KOHTpPO/NBHBIX pacTeHMIX cofiep)KaHue (PeHONMbHBIX coemyHeHmit 1 BuTaMuHa C JOCTUranyM caMbIX
OonmpIIMX 3HAYEHNII Ha ABEHAZLIATON Hemerme mocie mocagku. Ilygper B Gonbliee CTeNeHM MOBBIIIAT
cofiepKaHe BUTaMIHOB 1 6€/IKOB, B TO BpeMsI KaK Pery/LATOPbI pOCTa yBEeINYMBA/IM COfiep>KaHue PeHOMbHBIX
COeITHEeH NI 1 CaXapoB, 0COOEHHO TIOf] BIusiHMeM rnbbepcuba.
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Search for perspective endophytic bacteria
for the protection of wheat plants against
Greenbug (Schizaphis graminum)

Alekseev V.Y., Rumyantsev S.D., Sorokan A.V.,
Burkhanova G.F., Veselova S.V., Maksimov 1.V.

Institute of biochemistry and genetics UFRC RAS, Ufa, Russia
E-mail: valentin-1994@yandex.ru

Beneficial endophytic bacteria can suppress the development of pests through direct antagonism, with
the help of metabolites, or indirectly by the induction of systemic resistance through the regulation of hor-
monal signaling pathways. In this work, we studied nine isolates of bacteria isolated from the internal tissues
of cultivated and wild wheat, potatoes, and parsley. Sequencing of the 16S rRNA gene showed that all isolates
belong to the genus Bacillus. The genes of lipopeptide synthetase—phosphopantheteinyl transferase (BsSfp),
surfactin synthetase (BsSrf), iturin synthetase (BsItuA, BsItuB, BsItuD) and fengycin synthetase (BsFenD)—
were identified in all bacterial isolates using PCR. All isolates were aphicidal activity against Greenbug (Schiza-
phis graminum). Four isolates of Bacillus sp. Tas1, Tas8.2, Ttl2, St17, which showed high aphicidal activity, and
the reference strain B. subtilis 26D were tested for the ability to induce systemic resistance against Greenbug,
which manifested itself in the regulation of redox metabolism and the transcripts accumulation of genes PR1,
PR2, PR3, PR6, PRY. The study was supported by grant MK-2543.2022.1.4.

The main publications of authors on the subject of the abstract:

Rumyantsev, S.D. et al. Additive Effect of the Composition of Endophytic Bacteria Bacillus subtilis on System-
ic Resistance of Wheat against Greenbug Aphid Schizaphis graminum Due to Lipopeptides // Life (2023) 13, 214.
doi: 10.3390/1ife13010214

Take-home message:

Bacteria of the genus Bacillus producing lipopeptides are able to protect plants against aphids due to the
insecticidal effect and indirectly through the induction of systemic resistance.
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Creation of doubled haploid lines of bread wheat with
different alleles combination of waxy genes

Alkubesi M., Blinkov A.O., Olajide O.,
Igonin V.N., Divashuk M.G.

All Russia Research Institute of Agricultural Biotechnology, Moscow, Russia

E-mail: malak.alkupisy@bk.ru

One of the most important technological properties of wheat grain is starch formation, which is influ-
enced by the waxy genes encoding the enzyme granule-bound starch synthetase I (GBSSI). The waxy genes are
located in each of the three wheat subgenomes. Doubled haploid technologies can be an effective method to
help manipulate the combination of these alleles to create new wheat lines with different starch characteristics
suitable for different food productions.

In our work, four Fi1 hybrids of winter bread wheat developed by crossing parent plants with different
waxy alleles were used for anther culture. The flow cytometry analysis shows that plants have different ploidy
levels: haploids, plants with typical ploidy levels, aneuploids and polyploids. After regeneration, adaptation in
vivo and colchicine treatment, 46 viable lines were obtained. The genotyping of Waxy allele was done using dif-
ferent pairs of primers for each of the three subgenomes. The produced lines are valuable material for breeders
and geneticists to create new high-quality wheat cultivars.
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Activation of TADHN dehydrin gene by NO-treatment in wheat
plants under dehydration

Allagulova Ch.R., Plotnikov A.A., Safina l.l., Avalbaev A.M.,
Yuldashev R.A.

Institute of Biochemistry and Genetics — Subdivision of the Ufa Federal Research Center of the Russian Academy of Sciences, Ufa, Russia
E-mail: allagulova-chulpan@rambler.ru

Nitric oxide (NO) is a signaling molecule functioning in plant ontogenesis and adaptation to stress fac-
tors, in particular to drought. An important role in the plant drought resistance belongs to the dehydrins pro-
teins. However their participation in the NO-induced drought tolerance is poorly studied. We investigated the
TADHN dehydrin gene activity in two wheat (Triticum aestivum L.) varieties differing in drought tolerance:
Salavat Yulaev (SY - susceptible) and Ekada-70 (E-70 - resistant) under NO-pretreatment (200 uM SNP) fol-
lowed by dehydration (PEG 12%). Dehydration activated TADHN gene, especially in E-70 plants, in which the
3-fold increasing of TADHN transcript content were detected by 6 h and maintained at this level until 9 h. In
SY-plants expression of TADHN gene increased about 2- and 2.5-fold by 6 and 9 h, respectively. SNP contrib-
uted to additional accumulation of TADHN transcripts so their content by 9 h increased 3- and 4-fold in SY-
and E-70 plants, respectively. These results may indicate the TADHN dehydrin involvement in NO-induced
drought tolerance of different wheat cultivars. The work was supported by the Russian Science Foundation
grant No 22-24-00196.

The main publications of authors on the subject of the abstract:

Annaeynosa Y. P, Asanvbaes A. M., /ly6sinosa. A P, Jlacmouxuna O. B., Illakuposa @. M. Cospemertvie
npedcmasieHuss 0 MEXAHU3MAX 00pa3o8anus okcuoa asoma 6 pacmernusx. Qusuonoeus pacmenuii. 2022. T. 69.
C. 339-351

Annaeynosa 4. P, FOndawes P. A., Asanvbaes A. M. Yuacmue okcuda azoma 8 pezynsiuuu pazeumus
pacmenuii u ux ycmotiuusocmu k oegpuyumy énaeu. dusuonozus pacmenuii. 2023. T. 70. C. 115-132.

Participants' Talks

TN
[N



Genetic analysis and population structure of winter wheat
accessions from Central Asia

Amalova A.Y., Morgounov A.*, Abugalieva S., Turuspekov Y.

Institute of Plant Biology and Biotechnology, Almaty, Kazakhstan,
*S. Seifullin Kazakh Agrotechnical University, Astana, Kazakhstan
E-mail: yerlant@yahoo.com

Despite the importance of winter wheat in Central Asian countries, there are limited reports describing
their diversity within this region. The population structures of 115 winter wheat cultivars from four Central
Asian countries (Kazakhstan, Kyrgyzstan, Tajikistan, and Uzbekistan) were compared to 552 accessions from
six other geographic origins using 10,746 polymorphic SNP (single nucleotide polymorphism) markers. Ap-
plication of the STRUCTURE package showed that accessions from Kazakhstan and Kyrgyzstan were grouped
with samples from Russia, while Tajikistan’s and Uzbekistan’s accessions were clustered with samples from Af-
ghanistan. The mean value of Nei's genetic diversity for the germplasm from four groups from Central Asia was
0.261, which is comparable to that of the six other groups studied: Europe, Australia, the USA, Afghanistan,
Turkey, and Russia. The Principal Coordinate Analysis showed that samples from Kyrgyzstan, Tajikistan, and
Uzbekistan were close to samples from Turkey, while Kazakh accessions were positioned near samples from
Russia.

This research was funded by the Ministry of Science and Higher Education of the Republic of Kazakh-
stan (grant AP09259168).
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Physiological and genetic bases of pea
breeding of agricultural crops: an example
of pea

Amelin A.V.

Orel State Agrarian University named after N.V. Parakhin, Orel, Russia
E-mail: amelin_100@mail.ru

At present, in plant breeding in addition to traditional descriptors, it is necessary to take into account
many physiological properties and characteristics of plants. Due to this, comprehensive long-term studies were
carried out on the material of more than 100 varieties of peas, corresponding to the period of the crop breeding
from wild forms to the best contemporary varieties. The methodological basis of the research was a complex
approach. The aim was to develop physiological methods and techniques for increasing the efficiency of selec-
tion.

The experimental data obtained made it possible to conclude that the physiological basis for the breeding
of agricultural crops is a well-developed system of compensatory mechanisms that allows to achieve the result
required, i.e. the increasing yield of the crop in various growing conditions, using variability of morphophys-
iological organization of the production process of plants. However, the effectiveness of the chosen direction
in each case will be different, since any compensatory mechanisms act in a certain frame, and, therefore, they
cannot always provide the required level of strength of the biological system.

The main publications of authors on the subject of the abstract:

Amenun A.B. Dusuonozuueckue acnexmol co30aHUs 8bICOKONPOOYKIMUBHBIX COPINOB 20pOXA Ycamozo muna.//
Becmnux PACXH. - 1998. - Nel.- ¢. 54. (Amelin A.V. Physiological aspects of the creation of highly productive
varieties of mustachioed peas.// Bulletin of RASKHN. - 1998. - No. 1.- p. 54.)

Amenun A.B. Qusuonozuueckue 0cobeHHOCMU ceNleKUUU 3ePHOB020 20POXA TUCMOUK08020 MOpPomuna.//
Becmuux PACXH. - 2001. - Ne4. - c. 29.

Take-home message:

The physiological basis of breeding is a well-developed system of compensatory mechanisms, which, due to
the variability in morphophysiological organization of the production process of plants, allow to increase the
crop productivity.
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Flavonoid synthesis genes in rye Secale cereale L.

Andreeva E.A., Zykin P.A.*, Tsvetkova N.V.*, Bulanov A.N.*,
Voylokov A.V.

Vavilov Institute of General Genetics, Moscow, Russia,
*Saint Petersburg State University, Saint Petersburg, Russia
E-mail: elena.alex.andreeva@gmail.com

Sequencing of rye genome in 2021 gave research community a great opportunity for identifying spe-
cific genes underlying previously described mutations. Our interest is in flavonoid biosynthesis in rye grain.
Previously, six mutations causing absence of anthocyanins color in grain and other organs and also different
flavonoid content in rye grains were identified. Based on genomic sequences of two published rye genomes a
new annotation and search for genes involved in flavonoid synthesis were performed. To confirm functionality
of the genes trancriptomic data were also used in research. Resulting map of flavonoid synthesis genes on rye
chromosomes is a powerful tool for identifying candidate genes for anthocyaninless mutations.

The work was supported by the Ministry of Science and Higher Education of the Russian Federation in
accordance with agreement No. 075-15-2022-322 date 22.04.2022 on providing a grant in the form of subsidies
from the Federal budget of Russian Federation.

The main publications of authors on the subject of the abstract:

Zykin PA, Andreeva EA, Lykholay AN, Tsvetkova NV, Voylokov AV. Anthocyanin Composition and Content
in Rye Plants with Different Grain Color. Molecules. 2018 Apr 19;23(4):948. doi: 10.3390/molecules23040948M.

Timothy Rabanus-Wallace, Bernd Hackauf, .., Natalia Tsvetkova, Anatoly V. Voylokov,.. Nils Stein. Chro-
mosome-scale genome assembly provides insights into rye biology, evolution and agronomic potential. Nat Genet.
2021 53, 564-573. https://doi.org/10.1038/541588-021-00807-0

Take-home message:
Chromosome map of flavonoid synthesis genes was constructed based on published rye genomes.
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A methodology for assessing wheat grain asymmetry
to improve phenotyping programmes

Aniskina T.S., Baranova E.N.

Tsitsin Main Botanical Garden, Russian Academy of Sciences, Moscow, Russia
E-mail: tatianiskina@gmail.com

Wheat is one of the most important crops for mankind, and increasing its yields remains a priority.
Grain number, shape, colour, length and width have a significant role in wheat yield-oriented phenotypes. To
date, software has been developed for phenotyping grains according to these traits (Smart Grain, Grain Scan).
However, it is possible to improve them by adding transverse grain size and asymmetry parameters, which will
allow estimating the degree of distortion of parts of the object from ideal shapes due to stress effects. The aim
of this work is to develop a methodology for estimating the asymmetry of wheat grains. It was found that grain
depth, perpendicular length (PL) from the top of the endosperm fold to the symmetry axis (SA), PL from grain
edge to SA through the wide part of the grain, PL from grain edge to the endosperm cavity have significant
relationships with grain weight, area, perimeter, length and width. Grain symmetry and fullness in the experi-
ments with low salt concentrations are higher than in the control variant. These parameters can be useful in the
study of the genetics of yield components, in breeding and for analysis of response to stress.

The main publications of authors on the subject of the abstract:

* Aniskina, T.S., Baranova, E.N. et al. Unexpected Effects of Sulfate and Sodium Chloride Application on
Yield Qualitative Characteristics and Symmetry Indicators of Hard and Soft Wheat Kernels. Plants 2023, 12, 980.
doi: 10.3390/plants12050980

* Baranova, E.N., Aniskina, T.S. et al. Evaluation of the Heterogeneity of Wheat Kernels as a Tradition-
al Model Object in Connection with the Asymmetry of Development. Symmetry 2022, 14, 1124.doi: 10.3390/
sym14061124

Take-home message:

A number of transverse grain dimensions and asymmetry parameters have been proposed that may be useful
for improving wheat grain phenotyping programmes.
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The Role of methylation of CpG-dinucle-
otide promoters of glutamate dehydroge-
nase genes in the Functional Regulation of
Energy and Plastic Metabolism during Plant
Cell Adaptation to Salt Stress

Anokhina G.B., Eprintsev A.T., Oya P.S.

Voronezh State University, Voronezh, Russia

E-mail: dowi2009@mail.ru

Aminating GDH activity was determined spectrophotometrically. The analysis of the relative level of
transcripts of the GDHI and GDH2 was carried out by Real time PCR. Methyl-specific PCR was performed
with DNA converted in the presence of NaHSO3.

An increase in GDH activity under salt stress is due to the changes in genes expression:the increase in
GDH]1 expression from 6 h of salt stress is associated with promoter demethylation;the increase in the relative
level of GDH2 transcripts in the first 6 h was accompanied by a demethylation.The inactivation from 12 h of
GDH?2 was due to the increase in the degree of methylation.

In salinized maize leaves, the change in the degree of methylation of the promoters of the GDHI and
GDH?2 genes plays the key role in the regulation of GDH activity,which switches the flow of 2-oxoglutarate
beetween TCA and GABA shunt.

Take-home message:

In salinized maize leaves, the change in the degree of methylation of the promoters of the GDHI and
GDH?2 genes plays the key role in the regulation of GDH activity, which switches the flow of 2-oxoglutarate
beetween TCA and GABA shunt.
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Identification of polymorphisms in the
elF4E genes of wild potato species

Antipov A.D., Zlobin N.E.

All-Russia Research Institute for Agricultural Microbiology Biotechnology (ARRIAB), Moscow, Russia
E-mail: antipovdm37@gmail.com

Eukaryotic translation initiation factor 4E (eIF4E) is protein that involved in translation in cells. The
elF4E proteins can be used by some viruses to replicate themselves. For the potatoes the Y virus can be con-
sidered as the most dangerous viral disease today. Recent studies of the biodiversity of eIF4E in pepper and
tomato showed the presence of allelic variants of the eIF4E genes, which confer plant resistance to the Y virus.
However there are no published data on the presence of resistant eIF4E alleles in potatoes. The aim of this study
was to sequence all isoforms eIF4E in wild potato species: S.pinnatisectum, S.chacoense, S.phureja and S.sten-
otomum. All 4 isoforms of eIF4E were amplified from genomic DNA by PCR and obtained in a purified form.
Sequencing of full-length sequences was performed using MinION. The results of the analysis of consensus
sequences of exon regions of 4 eIF4E isoforms of all wild species showed that in addition to the presence of a
small number of polymorphisms in individual plants, there are polymorphisms that occur in all plants of the
same species. The study was supported by the RSF project Ne21-76-10050
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Developing genome annotating pipeline and database for ag-
riculturally important bacteria

Antonets K.S., Nesterenko M.A., Shikov A.E., Nizhnikov A.A.

All-Russia Research Institute for Agricultural Microbiology (ARRIAM), Saint Petersburg, Russia
E-mail: k.antonets@arriam.ru

The bacterium Bacillus thuringiensis and some other strains from the Bacillus genus are actively used
in biotechnology due to their ability to protect crops from insects, bacteria and fungi. The usage of biologi-
cal agents decreases the ecological burden of agriculture. Despite the significance of these bacteria, genomic
regions responsible for their properties are poorly characterized, which makes it difficult to determine the
properties of newly isolated bacteria by their genome sequences. To facilitate the screening of bacteria from
the Bacillus genus, which might be suitable for agriculture, we have developed the pipeline BacPack. This
pipeline can process the raw sequencing data including short and long reads, and already assembled genomes.
As a result, it identifies the potential insecticidal, bactericidal and fungicidal activities which the strain might
possess. BacPack has been also integrated into the online available database, collecting information about Ba-
cillus strains. The instruments developed will facilitate the genome annotation process and make it available
to a wide range of investigators.

This work was supported by the Russian Science Foundation (20-76-10044).

Take-home message:

Bacteria are actively used in biotechnology as plant protection agents. Developing the pipeline for an-
notating their genomes and collecting the data regarding the bacteria facilitates screening for new bacterial
strains suitable for agriculture.
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Germination and growth characteristics of the
nud knockout and win1 knockout barley lines
under salt stress

Antonova E.V., Shimalina N.S.*, Korotkova
A.M.**, Kolosovskaya E.V.**, Gerasimova S.V.**,
Khlestkina E.K.

N.I. Vavilov All-Russian Institute of Plant Genetic Resources, Saint-Petersburg, Russia,

*Institute of Plant and Animal Ecology Ural branch of Russian Academy of Sciences (IPAE), Ekaterinburg,
Russia,

**Federal Research Center Institute of Cytology and Genetics, Siberian Branch of Russian Academy of Scienc-
es, Novosibirsk, Russia

E-mail: selena@ipae.uran.ru

The genes NUD and WINI play a regulatory role in cuticle organization in barley. A knockout (KO)
of each gene may alter plant mechanisms of adaptation to adverse environmental conditions. Our aim was
to evaluate early stages of development of the NUD or WINI barley KO lines under salt stress (50, 100, 200
umol/l). Approximately 30 physiological parameters were evaluated, combined into groups: (1) viability, (2)
salt tolerance, and (3) mutability of barley seed progeny. Seed germination and seedling survival were similar
for all barley lines. In terms of growth characteristics, nud KO lines were inferior to winl and wild-type (WT)
lines, while the root lengths of all winl KO lines were maximum. According to the majority of growth char-
acteristics, the lines nud 01-4 and nud 05-4 were the tolerant to salinity. At the same time, a stimulating effect
was observed in these lines at the minimum dose (50 pmol/l). The WT line turned out to be the most sensitive
to salt stress.

The experiments and data analysis were supported by the Russian Science Foundation (21-66-00012).

The main publications of authors on the subject of the abstract:

Antonova E.V., Khlestkina E.K. Radiosensitivity and mutability of wheat seed progeny cultivated under
adverse environments Plant Physiology and Biochemistry 2019; 137: 162—168. https://doi.org/10.1016/j.pla-
phy.2019.02.011

Antonova E.V. et al. Seedling biometry of the nud knockout and winl knockout barley lines under ionizing
radiation. Plants 2022; 11: 2474. https://doi.org/10.3390/plants11192474

Participants' Talks

49




Evaluation of the efficiency of computational approaches to
identify epitopes on the surface of globular proteins for the
binding of sulphated polysaccharides

Antonova M.I.

Kazan Institute of Biochemistry and Biophysics of Kazan Scientific Center of Russian Academy of Sciences, Kazan, Russia
E-mail: antonovami.work@gmail.com

Cynpdatuposannsle nomucaxapuabl (CII) B demoBeueckoM OpraHmsMe OIpPeReNAioT pPasBUTHE U
MOpP}OIOrnIo KJIeTOK, KaK B HOpMe, TaK I IIPY IIaTOIOT MY, PeTyINPYIOT B3aMOAEIICTBIUA ¢ OaKTepyaaIbHbIMU
u BupycHbiMu naroreHamu. lImpoxuit cextp ¢ynknuit CII ykaspiBaeT Ha NOTEeHIMATbHYIO 3HAYMMOCTD
VX WUCTOYHMKOB. Bonbmoe pasHoo6bpasme CII (pykaHbl, KapparMHaHbl, YIbBaHBI) INPENCTABICHO B
BOZIOPOC/IAX, 2 MMEHHO B KOPMYHEBBIX, KpacHbIX 1 3eneHbIX. CII 13 Bogopoceit y>xe IpogeMOHCTPUPOBaIn
CUIbHble AHTUOKCUIAHTHBIE, IIPOTMBOOIYXOJIeBble ¥ MMMYHOMOAYIMPYIOLI/E CBOMCTBAa B MeAMLMHE.
Insa ucnonbzoBanys CIT HeoOX0O[MMO TOYHOE IIOHMMaHVEe MOJIEKY/IIPHBIX MEXaHM3MOB, JIeXKAIINX B OCHOBE
IIPOLIeCCOB, B KOTOPBHIX OHM Y4aCTBYIOT. DTH MPOIIECCHI OCYILECTBIAIOTCA Yepe3 B3ayMOMIeICTBIA ¢ OeTKaMIL.
OpHako B HacTosA1Iee BpeMs SKCIIEpPMMEHTATbHBIX JaHHBIX O TAKMX KOMIIIEKCAX MAJIO B CBA3Y CO C/IOKHOCTDBIO
nony4eHus. IIpeoyonennio sKCIiepyMeHTaIbHBIX OTPAaHNYeHNIT CIIOCOOCTBYIOT METOABI OMOMHPOPMATUKY U
in silico gu3aiina. Ha ocHOBaHMY aHHOTVPOBAHHBIX 0a3 JaHHBIX C TeHETUYECKVMI IIOCTIEOBATENbHOCTAMIA,
KOZIMPYIOLIMMM COOTBETCTBYIOIe Oe/KM, Obl/Ia CO3/laHa MOJie/Ib MAIIVHHOTO OOy4YeHMs “CTydailHbIi 1ec”
IS TIpefcKa3aHysA MMOTeHIMaIbHBIX CaiiToB cBA3bIBaHMA CII Ha TOBEpPXHOCTM O€/IKOB.
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The Expression Response of Carbohydrate Metabolism
Genes to Cold Stress in Zea mays Inbred Lines

Arkhestova D.H., Anisimova O.K., Shchennikova A.V.

The Federal Research Centre “Fundamentals of Biotechnology” of the Russian Academy of Sciences, Moscow, Russia
E-mail: khavpacheva.dzhenet@mail.ru

Carbohydrate metabolism genes are among the first to be activated in plants in response to cold stress,
resulting in an increase in the sugar content in tissues, which contributes to plant adaptation to low temper-
atures. In the study, the expression of key carbohydrate metabolism genes (starch synthase SSIIb, f-amylase
BAM3, a-glucan water dikinase GWD, and sucrose-phosphatase 1 SPP1) was determined in the leaves of four
maize inbred lines in response to cold stress (1, 12, and 24 h; +4°C) and during recovery (24 and 48 h; +22°C).
All analyzed genes were found to be upregulated in response to cold. The genes differed in response rate: SSIIb
and SPP1 were characterized by a rapid increase with an expression maximum after 1 h at +4°C and a subse-
quent decrease in the transcription level, while BAM3 and GWD were activated later (after 12-24 h, +4°C).
All genes were characterized by a repeated increase in expression 24 h after returning to normal conditions
(+22°C). Sequential activation of carbohydrate metabolism genes may be related to the efficiency of maize lines
adaptation to cold stress.

This work was supported by the RSF grant 21-16-00008.
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Glume pubescence classification of wheat using computer
vision techniques

Artemenko N.V., Genaev M.A., Kruchinina Y.W.

Federal Research Center Institute of Cytology and Genetics, Siberian Branch of Russian Academy of Sciences, Novosibirsk, Russia
E-mail: n.artemenko@g.nsu.ru

Pubescence is an important phenotypic feature of plants. Plants with pubescence have increased resist-
ance to drought, frost, insect pests and other adverse environmental conditions [1], which can be an important
morphological marker in particular for wheat. The problem requires to involve an expert, moreover methods
without using a microscope are quite subjective.

In this paper, we will propose alternative methods for determining the feature of pubescence using con-
volutional neural networks. Deep learning has already been used, for example, to classify plants based on hair-
iness. The article [2] considered the classification of soybean plots into different types of pubescence. At the
same time, it should be emphasized that the problem of predicting the presence or absence of the feature itself
has not been previously studied.

Final results: efficient-net_b1, accuracy: 0,85; precision 0,81; auc: 0.85;

The work supported by RSF project Ne 23-14-00150.

The main publications of authors on the subject of the abstract:

[1] Johnson H.B. Plant pubescence: an ecological perspective // The Botanical Review, 1975, Vol. 41,
pp.-233-258.

[2] Robert W. Bruce. Istvan Rajcan. John Sulik. Classification of Soybean Pubescence from multispectral
aerial Imagery // Plant Phenomics, 2021.

Take-home message:

Pubescence is an important phenotypic feature of plants. Plants with pubescence have increased resistance to
adverse environmental conditions. How good could neural networks distinguish wheat by that feature? Better
than expert? We've found out!
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Study of the effect of GMESR1
overexpression on somatic embryogenesis
in Medicago truncatula

Artemiuk A.M., Tvorogova V.E., Lutova L.A.,
Jiao Y.*

Saint-Petersburg State University, Saint-Petersburg, Russia,
*Peking University, Beijing, China
E-mail: nastyaart2004@gmail.com

Somatic embryogenesis (SE) is the formation of embryos from a plant’s somatic cells. It is widely used in
biotechnology for the transformation of plants and their reproduction. The search and study of SE stimulators
are important for improving the methods of obtaining somatic embryos.

We investigate the effect of overexpression of the Glycine max gene ESR1 and its homologue in Medica-
go truncatula - ERF74, on the SE in Medicago truncatula. For their orthologue, the ESRI Arabidopsis thaliana
gene, a stimulating effect on the regeneration of shoots has been shown. We assume that these ESR genes can
stimulate SE in Fabaceae.

At the moment, we have created constructions for overexpression and transformed explants.

To simplify the search for regulators of SE, we are also developing a system for cultivating explants in a
liquid medium for the transformation and formation of somatic embryos for Medicago truncatula. It should
allow the use of petioles as explants, simplify the renewal of the medium, and also replace disposable cultiva-
tion containers with reusable ones.

According to our preliminary results, the 1 mg/l concentration of hygromycin (selective agent) is suffi-
cient.

The main publications of authors on the subject of the abstract:

Tvorogova, V.E. et al. The WUSCHEL-related homeobox transcription factor MtWOX9-1 stimu-
lates somatic embryogenesis in Medicago truncatula // Plant Cell Tiss Organ Cult (2019) 138: 517-527.
doi: 10.1007/s11240-019-01648-w
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Assessment of resistance to powdery mildew in Indian dwarf
wheat varieties

Askhadullin Danil, Askhadullin Damir, Vasilova N., Khusainova l.,
Khairullina A., Lysenko N.*

Tatar Scientific Research Institute of Agriculture, FRC Kazan Scientific Center RAS, Kazan, Russia,
*FRC N. I. Vavilov All-Russian Institute of Plant Genetic Resources (VIR), Saint-Petersburg, Russia
E-mail: tatnii-rape@mail.ru

When breeding for quality and productivity, one of the important indicators is the resistance of plants to
diseases. A long-term study of the specimens of dwarf Indian wheat Triticum sphaerococcum (TSph) from the
VIR collection, endemic to Hindustan, showed high susceptibility to powdery mildew (PM) in the conditions
of the Middle Volga region. An epiphytotaxy of powdery mildew was observed in 2022 and the degree of plant
infestation was 10-100%. In the course of the evaluation, the lines weakly susceptible to powdery mildew in
both mild and shorofert wheat were identified and used in most crossing combinations. Prospective lines of
dwarf wheat with "weak" Blumeria graminis infestation were obtained. In field trials, the lines obtained by us
showed lesions on internodes and leaves of the lower tier, while similar specimens of TSph showed "moderate”
and "strong" lesions on the upper internodes and leaves. Thus, the created hybrid lines, retained morphological
and technological traits from TSph and inherited resistance to PM from the lines of spring type of soft wheat
development.

The research was performed within the frameworks of the state tasks: 122112500039-4 and FGEM-
2022-009.
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Sources of spring bread wheat resistance to leaf
and stem rust

Askhadullin Damir, Askhadullin Danil, Vasilova N.,
Tazutdinova M., Gayfullina G., Zuev E.*

Tatar Scientific Research Institute of Agriculture, FRC Kazan Scientific Center RAS, Kazan, Russia,
*FRC N.l.Vavilov All-Russian Institute of Plant Genetic Resources (VIR), Saint-Petersburg, Russia

E-mail: trulik@ya.ru

Leaf and stem rust are the most dangerous fungal diseases of spring bread wheat in the Republic of Tatar-
stan. For a number of years, 704 wheat accessions of the collection nursery were studied, represented mainly by
samples from the VIR collection. In the conditions of the region, during the years of epiphytotic, leaf rust, 19%
of the samples remained weakly susceptible to the disease. During the epiphytotic years of stem rust, 17% of
the collection samples of spring bread wheat remained weakly susceptible to the disease. Screening of samples
with known genes of resistance to brown rust showed that samples carrying the genes Lr19, Lr47, LrAg#1 (T6A-
£i.6D) and LrAg#2 genes are not susceptible to the disease for a long time. Samples bearing the Sr31 and Sr24
genes widely used in breeding program for bread wheat breeding continue to remain immune to stem rust.

The research was performed within the frameworks of the state tasks according to the theme plans of:
Tatar RIA-FRC KazRC RAS Project No.122011800138-7 and VIR, Project No. FGEM-2022-0009
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In vitro rooting of microshoots
and acclimatization
of Scrophularia umbrosa Dumort

Asomani Antwi N., Khusnetdinova L.Z.,
Timofeeva O.A.

Kazan Federal University, Kazan, Russia
E-mail: nasoant@yahoo.co.uk

Successful acclimatization of plantlets obtained from in vitro cultures plays a crucial role in a micropro-
pagation protocol. For the transfer of plants cultivated in vitro to ex vitro conditions, a well-developed root
system and the selection of an optimal substrate for acclimatization are necessary. In this work, the effect of
phytohormones on in vitro rooting of Scrophularia umbrosa microshoots and their acclimatization ex vitro
was analyzed.

Microshoots obtained from S. umbrosa under in vitro conditions were cultivated on full and half strength
MS media (Murashige and Skoog) containing 20 g/l sucrose, 0.5 mg/l BAP, as well as indoleacetic acid (IAA)
and indolebutyric acid (IBA). Rooted microshoots were transferred to the following substrate: soil: vermicu-
lite: perlite (2: 1: 1); soil:vermiculite (2:1) and soil:perlite to acclimatize them to in situ conditions.

The highest number of roots (0.5 mg/l IAA combined with 1.0 mg/1 IBA) and the development of longer
roots were observed on full-strengthMS medium compared to half MS. Acclimatization of plantlets in ex vitro
conditions was mostly successful (91%) on the soil:perlite substrate (2:1).

Take-home message:

A protocol for rapid in vitro propagation of Scrophularia umbrosa has been developed.
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New molecular markers to assist the breeding process aimed
at improving the quality of fruits in the Solanaceae

Babak 0.G., Drozd E.V., Nekrashevich N.A., Anisimova N.V.,
Yatsevich K.K., Kilchevsky A.V.

Institute of Genetics and Cytology of National Academy of Science of Belarus, Minsk, Belarus

E-mail: O.Babak@igc.by

Development of DNA markers based on the polymorphism of pigment synthesis genes enhancing an-
tioxidant properties of fruits is important in the crop breeding to obtain functional food products. Our study
aimed to search for the polymorphisms of new genes that affect carotenoid and anthocyanin accumulation, the
total number of pigments at the mRNA expression level, as well as post-transcriptional regulation.

The study included PCR analysis, gene sequencing, DNA markers’ development, and the phenotypic
assessment of manifestation of fruit pigment accumulation traits. Antl and An2 genes of R2ZR3Myb transcrip-
tion factors regulating anthocyanins accumulation were resequenced. Three new markers were developed to
type known alleles of An2 in S lycopersicon. The SCAR marker An2-2 was developed to type the An2 allele in
S. peruvianum.

DNA and ¢cDNA sequencing of the GLK2 GARP TF gene in S. lycopersicon allowed identifying a new
U-del52 allele. Splicing is disrupted and the 2nd exon dropout is observed in the allele. Its phenotypic manifes-
tation was revealed: light green fruits with slightly increased chlorophyll concentration at the stalk compared
to the normal U allele of the GLK2 gene.

The main publications of authors on the subject of the abstract:

O.I' Babax u 0p. Hoeviii annenv eena Golden 2-Like, eco peromunuueckoe nposiénerue u ceneKyuoHHoe
3Hauerue y Solanum lycopersicum // Monexynapras u npuknaouas eesemuxa, 2023 T . 34, cmp. 19-29.
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Assessment of morphometric parameters of A. thaliana
plants of the cml 39 line after exposure to one or two stress
factors

Babina D. D., Korol M. Yu., Blinova Ya. A., Prazyan A.A.,
Bondarenko E.V.

Russian Institute of Radiology and Agroecology, Obninsk, Russia
E-mail: babinadd@gmail.com

The study investigated the influence of abiotic stress factors, such as radiation, salinity, high tempera-
ture, oxidative and osmotic stress, and their combinations, on the morphometric parameters of juvenile plants
Arabidopsis thaliana mutant line cml39 in comparison with wild type Col-0. Seeds of both genotypes were
exposed to y-radiation at 25 Gy, hyperthermic treatment at 50 °for 2 hours, osmotic stress with polyethylene
glycol (PEG) at 1%, oxidative stress with methyl viologen (MV) at 0.001 uM, salinity with NaCl at 5 mM, as
well as pairwise combinations of stress factors. To assess morphometric parameters, leaf surface area (LSA),
primary root length (PRL) at 5 and 7 days after germination, and the average weight of one seedling on day 18
were measured. The results confirm the important role of the calcium sensor CML39 in signal transduction
and induction of physiological processes in response to various abiotic factors, including y-radiation.

The main publications of authors on the subject of the abstract:

Babina D., Podobed M., Bondarenko E., et al. Seed gamma irradiation of arabidopsis thaliana aba-mutant
lines alters germination and does not inhibit the photosynthetic efficiency of juvenile plants // Dose Response.
2020. Vol. 18(4). 1559325820979249. doi:10.1177/1559325820979249

Assessment of morphometric parameters of A. thaliana plants
of the cml 39 line after exposure to one or two stress factors
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The study of the content of inulin
in common chicory Cichorium intybus
hairy roots by spectrophotometric method

Baimukhametova E.A., Musin Kh.G.,
Shvets D.Yu.*, Kuluev B.R.

Institute of Biochemistry and Genetics — Subdivision of the Ufa Federal Research Centre of the Russian
Academy of Sciences, Ufa, Russia,

*Bashkir State Medical University, Ufa, Russia
E-mail: elvina.baimuhametova@yandex.ru

Inulin is a natural polysaccharide with anticarcinogenic, immunomodulatory and bifidogenic

properties. Obtaining inulin by the plantation method from natural sources - the roots of Jerusalem
artichoke and chicory, is associated with a number of characteristic difficulties. An alternative way to obtain
valuable metabolites is biotechnological, based on the cultivation of hairy roots. The purpose of this study was
to obtain hairy roots of chicory, followed by a study of the content of inulin in them. For this, 12 lines of wild
chicory roots and Kofeek variety were obtained by agrobacterial transformation with bacteria of the species
Agrobacterium rhizogenes strain A4. The content of inulin in the roots was determined by the spectrophoto-
metric method, which showed the presence of inulin in them, the content of which increased during cultiva-
tion, at least for 90 days. The results of the study indicate that hairy roots are able to preserve the biosynthesis
of a root-specific metabolite. Average content of inulin in hairy roots of wild C. intybus was 1.46+£0.46% and
the variety Kofeek — 1.34+0.34%.

Take-home message:

Spectrophotometric analysis showed that the hairy roots of chicory contain inulin in amounts compara-
ble to the content of inulin in the lateral roots of plants growing on the soil.
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Genetic protection of wheat against stem rust
in the Volga region

Baranova O.A., Sibikeev S.N.*, Konkova E.A.*

All-Russian Institute of Plant Protection, Saint Petersburg, Russia,
*Federal Center of Agriculture Research of the South - East Region, Saratov, Russia
E-mail: baranova_oa@mail.ru

Recently, harmfulness of wheat stem rust caused by Puccinia graminis f. sp. tritici has increased in the
Volga region (the main grain-producing region of Russia). In this regard, the analysis of the resistance and
diversity of the Sr genes in the wheat cultivars and breeding lines is very important. In this work 126 wheat
cultivars, approved for use in the Volga region and 150 spring bread wheat introgression lines developed by
FCARSER were evaluated for resistance to stem rust at the seedling stage and analyzed for the presence of re-
sistance genes (Sr24, Sr25, Sr26, Sr28, Sr31, Sr32, Sr36, Sr38, Sr39 and Sr57) using molecular markers. Highly
resistant cultivars (30 from 126) and lines (100 from 150) were identified. In wheat cultivars and introgression
lines the genes Sr31 (in 19 cultivars and 51 lines), Sr24 (in one cultivar and 12 lines), Sr25 (in 16 cultivars and
80 lines), Sr28 (in 6 cultivars), Sr38 (in 2 cultivars and 18 lines), Sr57 (in 15 cultivars and 5 lines), Sr39 (in one
line) and their combinations were identified. The obtained results may be used in Russian breeding programs
for immunity. This research was funded by Russian Science Foundation grantNe 22-26-00172.

The main publications of authors on the subject of the abstract:

Baranova O.A., Sibikeev S.N., Konkova E.A. Analysis of resistance to stem rust and identification of Sr
genes in introgressive lines of spring bread wheat // Proceedings on Applied Botany, Genetics and Breeding (2023)
184(1):177-186. doi:10.30901/2227-8834-2023-1-177-186

Baranova O.A. et al. Evaluation of Resistance to Stem Rust and Identification of Sr Genes in Russian Spring
and Winter Wheat Cultivars in the Volga Region // Agriculture (2023) 13:635. doi:10.3390/agriculture13030635
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Regulation of illumination and temperature ranges
in the synergotron experimental system for accelerated
selection by epigenetic susceptibility of plant biosensors

Baranova E.N., Lutushkin V.V., Gavrilov S.V., Novikov V.B.,
Zelenkov V.N., Sudarikov K.A., Vernik P.A.

Independent NPO Institute for Socio-Economic Strategies and Development, Moscow, Russia
E-mail: ekaterinanbaranova@gmail.com

Sugar beet and common wheat plants were grown under complete climate control in the closed system
Synergotron ISR1. A wide range of spectrum changes were investigated (far red, blue, ultraviolet and green).
This changes the metabolism of plant cells, affecting transport, changing the habitus of individual parts of the
plant. For accelerated selection, the regulation of the formation of large reserves of metabolites in the desired
organs is important. In the absence of light regulation, this task is unattainable. Previously, it was not possible
to accumulation of seed nutrients during accelerated cultivation, due to the fact that immature seeds were
collected. The maximum results, for early-ripening wheat varieties are up to 6, for plants with a long cycle,
up to 2-3 generations per year. Closed climate control systems allow you to take the next step in accelerating
generation. With the help of modulations of light and temperature, it is possible to “deceive” nature for several
more days or even tens of days. It's a first steps. We offer to join the experiments. Now, we present a system for
regulation plant development through the use of their climate-light biosensors.

The main publications of authors on the subject of the abstract:

Zelenkov, V. N., Vernik, P. A., Latushkin, V. V. (2021). The Software Digital Complex “Sinergotron” for Re-
search and Development: Breakthrough Technologies in the Cultivation of Agricultural Crops. In Complex Systems:
Innovation and Sustainability in the Digital Age: Volume 2 (pp. 483-491).

Bonkos, M. IO., 3enenxos, B. H., /lamywxun, B. B., & Bepuux, II. A. (2019). Cnoco6 Oesurgexyuu
3AMKHYMBLX A2POOUOMEXHOCUCIIEM.

Take-home message:

The synergotron closed system mmytem using the possibilities of adjusting the parameters of illumination
and regulating the spectrum, temperature and humidity, can provide a significant breakthrough in accelerated
selection and targeted plantzoning.

Participants' Talks

(0))
[N



On the question of the selection of grain crops
for the north-eastern territories of Russia

Batalova G.A., Lisitsyn E.M.

Federal Agricultural Research Center of the North-East named N.V. Rudnitsky, Kirov, Russia
E-mail: g.batalova@mail.ru

In breeding, various technologies are used to obtain new breeding forms: hybridization in the field on
plants, on cut stems and stems selected with a root system in the laboratory, hybridization on plants grown in
vessels with pruning of scales and substitution of vessels with a paternal component to maternal plants. Bio-
technologies are used to create stable genotypes — obtaining regenerants on selective media based on signs of
resistance to drought, soil acidity, the presence of heavy metals, and molecular biology research is being devel-
oped in immunity breeding. Molecular technologists shorten the period of obtaining new breeding forms, but
not dramatically, as is often indicated in publications and reports, since these breeding forms in the field for
the most part do not give the expected result in productivity, quality, efficiency of photosynthesis, and growing
in a number of years in the field against the background of the formative process of pathogens leads to loss of
resistance to biostressors, while maintaining resistance to stressors of inanimate nature. It is necessary to pay
attention to obtaining genotypes capable of maintaining resistance to diseases for a long period.
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Clonal micropropagation of technical grape varieties

Batukaev A., Palaeva D., Batukaev M.

Chechen Research Institute of Agriculture, Grozny, Russia
E-mail: batukaevmalik@mail.ru

The purpose of the research is to study the effect of growth regulators in vitro. The research was carried
out on grape varieties: Gift of Magarach and Cabernet Franc. At the end of May, two-eyed shoot tops were cut
off, sterilized, meristems were isolated and introduced into in vitro culture. Growth regulators were introduced
into the modified MS nutrient medium: 6-BAP (1 mg/l; 1.5 mg/l) - at the first planting of meristem apexes,
6-BAP (1 mg/l) in combination with GK3 (0.5 mg/l; 1 mg /1) - at the stage of actual micropropagation of clones
and IAA (from 0.2 mg/]; 0.5 mg/l) - at the stage of rooting of test-tube plants. The growth with the addition of
6-BAP in both grape combs is significantly higher than in the control. At the next stage of micropropagation
of grapes, it was added to its composition together with 6-BAP and GK3 at concentrations of 1.5 mg/l and 1
mg/l. The combination of 6-BAP with gibberellin strongly stimulates the growth of stems, by lengthening the
internodes, and by increasing their number, since cytokinin growth regulators promote cell division and dif-
ferentiation, and gibberellin affects cell elongation and division.

The main publications of authors on the subject of the abstract:

Batukaev A.A., Palaeva D.O., Batukaev M.S. Optimization of the main elements of grape propagation by the
biotechnological method - Monograph. Makhachkala. 2021. 151p.

Batukaev A.A., Mukailov M.D., Batukaev M.S., Minkina T. Sushkova S. Use of growth regulators in
grapes grinding by in vitro method.. // International Multidisciplinary Scientific GeoConference SGEM. T.18.
Ne6.2. P.783-790.

DOI:10.5593/sgem2018/6.2/525.103

Take-home message:

Growth regulators and minerals have a positive effect on the determination of grape varieties in vitro. Inclu-
sion in the composition of the nutrient medium of increasing incidence, stimulating the growth and develop-
ment of grape plants in vitro.
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Genetic editing of the genes involved in flowering initiation in
Capsella bursa-pastoris

Batyreva A.M., Omeilchenko D.O.*, Logacheva M.D.

Skolkovo Institute of Science and Technology, IITP RAS, Moscow, Russia,
*IITP RAS, Moscow, Russia
E-mail: anastasia.batyreva@skoltech.ru

Transition to flowering is a crucially important process determining reproductive success of plants. A
good model for studying it is Capsella bursa-pastoris, a recent polyploid of hybrid origin, a cosmopolitan spe-
cies with remarkable phenotypic plasticity. The purpose of the study was to identify the role of differentially
expressed homeologous genes responsible for flowering time in C. bursa-pastoris in the context of polyploid
genome evolution. We identified the orthologs of regulators of flowering initiation in C. bursa-pastoris (CO,
FT and SVP). To learn about the influence of these homeologous genes on flowering and unravel whether they
did undergo sub- or neofunctionalization, we introduced knockout mutations in the open reading frame of se-
lected genes. For this purpose, we used the CRISPR/Cas9 genome-editing system. Also we analyzed the natural
diversity of C. bursa-pastoris and found some variation in these genes, in particular, the accession lel4 carries
frameshifting deletion in CO-O gene.

The study is supported by the project #075-15-2021-1064

The main publications of authors on the subject of the abstract:

Kasianov, Artem S., et al. "High-quality genome assembly of Capsella bursa-pastoris reveals asymmetry of
regulatory elements at early stages of polyploid genome evolution.” The Plant Journal 91.2 (2017): 278-291

Take-home message:

The purpose of the study was to identify the role of differentially expressed homeologous genes respon-
sible for flowering time in C. bursa-pastoris in the context of polyploid genome evolution.
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Investigation of the structural and
functional state of Hordeum vulgare L.
with dark-colored grains

Bazyuk D.A., Belozerova A.A., Bome N.A.

Federal State Autonomous Educational Institution of Higher Professional Education Tyumen State
University, Tyumen, Russia

E-mail: bazjukdenis97@yandex.ru

The most important source of genetic diversity of cultivated plants is the formation of collections for
basic research and implementation of breeding programs. Of special interest are varieties of barley (Hordeum
vulgare L.) originating from Ethiopia with dark-colored ears. The dark pigmentation gives the plants a number
of advantages (resistance to drought, diseases, low and high temperatures). In the barley collection represent-
ed by 35 accessions, 6 accessions (var. rubrum, griseinudiinerme, macrolepis, steudelii, nigripallidum) have
dark coloring of the ear and grains. In field trials, these accessions had relatively high biological resistance, the
manifestation of quantitative traits (height and plant resistance to lodging, the change of chlorophyll in the
leaves, ear productivity) were at the level of the standard varieties. However, the selection of valuable genotypes
cannot be complete without studying the morphological variability of the ear and grains qualitative features
(color variation, pubescence, shape) in relationship with environmental factors. The studied accessions showed
significant morphological variations depending on the origin and belonging to the variety.

Pabora BbImONHeHa B paMkax l[ocymapcTBeHHOro 3afaHus MUHMCTEPCTBA HAayKM M BBICIIETO
obpazoBanys PO «AfanTuBHas1 CHOCOOHOCTD CETbCKOX03s/ICTBEHHBIX PACTEHMII B 9KCTPeMaIbHBIX YCTTOBUAX
CesepHnoro 3aypanbsa» (Ne FEWZ-2021-0007).

The work was carried out within the framework of the State task of the Ministry of Science and Higher
Education of the Russian Federation "Adaptive ability of agricultural plants in the extreme conditions of the
Northern Trans-Urals" (No. FEWZ-2021-0007).

Take-home message:

Morphological variability of quantitative and qualitative characteristics of Hordeum vulgare L. in the
Northern Trans-Urals
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Creation of a hybrid material of spring
barley and its use for testing DNA markers
for the Run genes that control infection
with Ustilago nuda (Jens) Kell. Et Sw.

Behtold N.P.,, Orlova E.A., Glagoleva A.Yu.*,
Kukoeva T.V.*, Shoeva O.Yu.*

Siberian reserch institute of Plant Production and Breeding - Branch of Federal State Budget Scientific
Institution "The Federal Research Center Institute of Cytology and Genetics of siberian Branch of the Russian
Academy of Sciences", Novosibirsk, Russia,

*Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia
E-mail: telichkinanina@mail.ru

At present, more and more attention is being paid to the genetic protection of barley varieties from the
pathogen Ustilago nuda. One of the effective methods for analyzing stable structures is the widespread use of
classical techniques based on hybridization of gene donors, the stability with recipient methods of analysis,
and the creation of selection methods using molecular markers. In the work for hybridization a were chosen
he varieties Bioma, Tanai, Zeus and sensitive to the pathogen variety Grace. Varieties with identified genes Run
3+ Run 6 (Jet, Bonanza) and Run 8 (Effendi, Vestnik, Elf and Raushan) are used as donor stability. As a result
of crossings, 9 hybrid combinations were obtained. Using PCR performed on the DNA of the selected samples,
allelic polymorphism was detected in the tested markers. Subsequent testing of the resistance of hybrids to the
dusty brain and their genotyping using polymorphic DNA markers makes it possible to evaluate the diagnostic
efficiency of the use of markers.

This work was supported by the budget project No. FVNR-2022-0018 of the ICG SB RAS and the Kur-
chatov genomic centre of the ICG SB RAS (agreement No. 075-15-2019-1662).

The main publications of authors on the subject of the abstract:

Bekhtold N.P,Orlova E.A. Genetics of resistance of spring barley to the agent Ustilago nuda//PlantsGen
2021-017. doi 10.18699

Behtold N.P, Orlova E.A., Grigoriev Yu.N. Virulence of the pathogen of covered smut of oats Ustilago kolleri
in the Novosibirsk region. Pisma v Vavilovskii Zhurnal Genetiki i Selektsii = Letters to Vavilov Journal of Genetics
and Breeding. 2023;9(1):15-20.DOI 10.18699
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New variety of spring bread wheat Sigma 5 based on
a doubled haploid line

Belan I.A*", Rosseeva L.P. ', Blokhina N.P.", Muhina Y.V.,
Trubacheeva N.V?, Pershina L.A.?

Omsk Agrarian Scientific Center, Omsk, Russia,
*Institute of Cytology and Genetics, SB RAS, Novosibirsk, Russia
E-mail: belan@anc55.ru

The variety is one of the main factors in the sustainable production of wheat grain. Climate change in
Western Siberia, the emergence of new virulent biotypes and races of pathogens requires the accelerated cre-
ation of new varieties of spring bread wheat that can adapt to changing growing conditions. It takes 12 to 15
years to develop a commercial variety. The use of DH lines in breeding can significantly reduce the breeding
process. The spring bread wheat variety Sigma 5 was derived from the DH line 48-3, which carries a combina-
tion of resistance genes to fungal pathogens Lr26/Sr31/Yr9/PmS8, as well as the Lr and Pm genes introgressed
into bread wheat from T. diccocoides. The Sigma 5 variety was created in 6 years and in 2021 it was submitted to
the state variety trial and is being tested in 9-11 regions of the Russian Federation. The main advantage is high
yield (> 6.0 t/ha), resistance to leaf and stem rust, powdery mildew and uniformity in morphological charac-
teristics, high grain quality: grain size 749 g/1, weight of 1000 grains 38.7 g, crude gluten content 32.6%, protein
16.21%, flour strength 446 a.u., total baking score 4.4 points.

The main publications of authors on the subject of the abstract:

Development of varieties of spring bread wheat using DH lines in Western Siberia/I.A. Belan, L.P. Rosseeva,
N.P. Blokhina et al. The 6th International Scientific Conference; Abstracts. DOI 10.18699/PlantGen2021-018.

Alloplasmic recombinant lines (H. vulgare)-T. aestivum with 1RS.1BL translocation: initial genotypes for
production of common wheat varieties /L.A. Pershina, L.I. Belova, N.V. Trubacheeva et al. Vavilov Journal of Ge-
netics and Breeding. 2018. DOI 10.18699/V]18.393.

Take-home message:

Copr murennipl MArkor Curma 5 cos3fan 3a 6 jeT myTeM ncnonb3oBaHusA [T-muamit. OcHOBHOe
IOCTOMHCTBO —BBICOKAsA YPOXKAMHOCTD (> 6,0 T/Ta), yCTOMYMBOCTD K MCTOBBIM ITATOT€HAM, OGHOPOIHOCTD
110 MOPOIOTMYECKIM IIPYM3HAKAM M BBICOKME TIOKa3aTe/ln KauyeCcTBa 3epHa.

Participants' Talks

(9)}
N



The role of rhizobacteria in adaptation of plants to toxic
aluminum and acid soils

Belimov A.A., Shaposhnikov A.l., Azarova T.S., Yuzikhin O.S.,
Sekste E.A., Safronova V.l., Tikhonovich L.A.

All-Russia Research Institute for Agricultural Microbiology, Saint-Petersburg, Russia
E-mail: belimov@rambler.ru

Aluminum (Al) is a major negative factor in acid soils responsible growth inhibition of agricultural
crops. Plant growth-promoting rhizobacteria (PGPR) increase tolerance of plants to abiotic stresses, however
counteraction of Al toxicity received little attention. The effects of PGPR were investigated using pea geno-
types contrasting in Al tolerance, cultivar Sparkle and its Al-sensitive mutant E107(brz). The PGPR promoted
growth of plants cultivated in hydroponics and in soil in the presence of toxic Al, immobilized Al in the root
zone and decreased Al concentration in plant roots. The mutant E107(brz) showed upregulated exudation of
organic acids, amino acids and sugars in the absence or presence of Al. Bacteria actively colonized root surface.
Exudation of tryptophan and the production of IAA by PGPR in the root zone of the Al-treated plants were
observed. Aluminum disturbed concentrations of nutrients in plants, but inoculation partially restored such
negative effects. Thus, PGPR play important role in protecting plants against Al toxicity and the mechanisms
involved into these plant-microbe interactions are discussed. The work supported by the RSF (19-16-00097;
22-26-00341).

The main publications of authors on the subject of the abstract:

Belimov A.A. et al. Rhizobacteria mitigate the negative effect of aluminum on pea growth by immobilizing
the toxicant and modulating root exudation. Plants 2022, 11(18), 2416. https://doi.org/10.3390/plants11182416.

Shaposhnikov A.1 et al. Beneficial aluminum immobilizing microorganisms inhabiting the rhizosphere of
pea. Biological Communications. 2023, (in Press).

Take-home message:

Rhizobacteria counteract Al toxicity for plants via immobilization of Al and modulation of root exuda-
tion, hormonal status and nutrient uptake of plants.
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Varietal features of resistance
of subtropical plants to hydrothermal
stressors

Belous 0.G., Lagoshina A.G., Omarova Z.M.,
Platonova N.B., Kunina V.A.

Federal Research Centre the Subtropical Scientific Centre of the Russian Academy of Sciences,
Sochi, Russia

E-mail: oksana191962@mail.ru

[TpoBOASATCS MCCIEHOBAHMS YCTOMYMBOCTY CYOTPONMIECKNUX PACTeHMII K abrotudeckuM (akropam
B YCIOBMSAX BIQKXHOTO CYOTPONMYECKOTO K/IMMAra, OIpPeeseTcss BO3MOXKHOCTD JVCIIOTb30BAHMS
arpOXMMMKATOB PETY/LSITOPHOTO [IEVICTBNUS, M3Y9AeTCsl 3aBUCUMOCTD CTEMEHU YCTONYMBOCTY KYIBTYP OT
ypOBHsI G131OIOr0-61OXMMIYEeCKIX apaMeTpoB. II0ka3aHo M3MeHeHe B 3Pe/IbIX IMCThSIX Yast COffePXKaHMs
TAHMHOB ¥ aCKOPOMHOBOI KMCIOTHI, IPMHMUMAIOIINX YYacTVe B afalTALMIOHHBIX PeaKLMAX PAacTeHMIl Ha
ctpeccoBblit pakTop. O6pabOTKY pacTeHMit MaHAAPUHA IIPUBOAVIINA K CHYDKEHIIO BOFHOTO AeUINTA TICThEB
VI TTOBBIIIEHNIO YMCTOI IPORYKTUBHOCTU poTocuHTe3a. O6pabOTKa OMBITHBIX PACTEHNIT Yasi aKTUBUSUPYET
IPOAYKIMOHHbIE IIPOLIeCCH, TPUOaBKa ypoyXKast COCTABIISAET 2,6 11/Ta [0 CPaBHEHNUIO C KOHTPOJIEM. Y pacTeHMit
MaH/japuHa Ha BapuaHTe ¢ o6paboTkamu mpubaBKa coctasuna ot 1,04 1o 2,66 kr/mep. (Ha koTpone 0,32 kr/
mep.).

Anamus puHaMuKM  QIyOpecleHIMM JUCThEB Pa3HBIX COPTOB (efixoa BBIABUI 3aBUCUMOCTD
CIIeKTPOB (IyOpeCLeHI[UI He TONbKO OT COREP)KaHWs XI0pOGIUIIOB, HO M OT abMOTHYeCKUX (aKTOPOB.
KoppensAioHHbIit aHa/MN3 IOKa3a/I TECHYIO 3aBUCUMOCTD II0OKa3aTeielt OT BIKHOCTY BO3[yXa M KOJIMYeCTBa
OCaJKOB U He BBIBUJI CBS3M COCTOSHMSI (POTOCMHTETIYECKOTO aIlllapaTa PacCTEHNUIT OT TEMIIEPaTyphl BO3AyXa.

The main publications of authors on the subject of the abstract:

Belous O., Lagoshina A., Pchihachev E. Accumulation of biological active substances in Camellia sinensis
(L.) Kuntze under the influence of innovative forms of fertilizers // Acta Horticulturae (2022) 1333: 255-260.
doi:10.17660/ActaHortic.2022.1333.33

Kynuna B.A., Benoyc O.I. Vamenerue nucmosuix napamempos Kapauko80zo MaHOapuHa noo enusHuem
peeynamopos pocma// Cybmponuueckoe u dexopamueroe cadosoocmeo (2022) 82: 145-157. doi: 10.31360/2225-
3068-2022-82-146-157

Take-home message:

PaspabarsBaoTCs  CIOCOOBI  PEryIMpoOBaHMs — (QYHKIMOHATBHOTO  COCTOSIHMs — PacTeHWUIL,
obecrieqnBaoIIe TOBBIIIEHNE YPOXKATHOCTH 11 €€ CTaOM/IBHOCTH B BAPBUPYIOLINX KINMATHIECKIX YCTOBYIX;
OIpefenseTCsl COPTUMEHT, a/JAlITUBHBII B YCITOBUSAX BIIaXKHBIX CyOTpormkoB Poccun.
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Liverworts as producers of neuroactive
amines

Belyshenko A.Y., Morgunova M.M.,
Malygina E.V., Dmitrieva M.E., Imidoeva N.A.,
Shelkovnikova V.N., Axenov-Gribanov D.V.

Irkutsk State University, Irkutsk, Russia
E-mail: al.belyshenko@gmail.com

While the chemistry of plants is widely researched, there has been relatively little study of the natural
products found in mosses. Mosses show great promise as a source for the biosynthesis of known natural prod-
ucts as well as the discovery of new biologically active compounds.

We used moss explants obtained from Marchantia polymorpha L. Samples were collected
from both explants that grew in their natural habitat and from mosses cultured in a 10% Tamiya liquid medi-
um. Secondary metabolites were extracted from the samples. We analyzed the extracts to determine the pres-
ence of neuroactive amines including dopamine, histamine, tryptamine, and tyramine. Neuroactive amines
were identified via HPLC-MS in MRM mode using the Agilent Infiniti II complex and a mass-spectrometric
detector QQQ 6470B.

We observed that M. polymorpha moss produces dopamine, tryptamine, and tyramine both in its natural
habitat and under liquid cultivation. Furthermore, histamine was detected in the metabolome of M. polymor-
pha that was cultured in a liquid environment.

The study was supported by the Ministry of Education and Science of the Russian Federation, Project ID
FZZE 2021-0013.

Take-home message:
This study demonstrated the ability of moss plants to produce neuroactive biogenic amines.
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Responses to combined biotic/abiotic stresses: effect
of increased temperature and salt stress on response
to Verticillium wilt in Medicago spp

Ben C.*, Djouider S.1.**, Mazurier M.**, Boldyrev S.*, Sbeiti A.**,
Fartash A.H.**, Djébali N.***, Von Wettberg E.****,
Rickauer M.**, Gentzbittel L.*

Skoltech Agro, Moscow, Russia,

*Project Center for Agro Technologies (Skoltech Agro), Skolkovo Institute of Science and Technology, Moscow, Russia,
**Laboratoire Ecologie Fonctionnelle et Environnement, Université de Toulouse, CNRS, Toulouse, France,

***Centre of Biotechnology of Borj Cedria, Hammam-Lif, Tunisia,

****Department of Plant and Soil Science, University of Vermont, Burlington, USA
E-mail: c.ben@skoltech.ru

To better understand interaction between biotic and abiotic stresses in plants, we assessed resistance to
Verticillium wilt under increasing temperature and salinity in Medicago sp.

Experimental adaptation of V. alfalfae to higher temperature in M. truncatula resulted in increased ag-
gressiveness, even in crop-relative alfalfa, suggesting root pathogenic interactions are influenced by global
warming, with hot-adapted pathogens posing potential threats due to wider host range and increased aggres-
siveness. GWAS revealed a shift towards higher susceptibility and mostly different genetic control in response
to a ‘warmy’ Iranian strain versus a ‘temperate’ French strain at 2 temperatures. Salinity also affected plant re-
sponse to Verticillium. GWAS showed different genetic architectures for the response to infection alone and
combined with salt stress, with no overlap between both conditions.

Plant response to combined stresses is not only additive but depends on the interaction between plant
genotype and stress conditions. Exploring ecologically-relevant germplasm and adapted pathogenic strains is
essential to discover new sources of resistance and guide breeding for future conditions.

The main publications of authors on the subject of the abstract:

Sbeiti A. et al. Temperature increase modifies susceptibility to Verticillium wilt in Medicago spp and may
contribute to the emergence of more aggressive pathogenic strains. // Frontiers in Plant Science (2023) Volume 14.
doi: 10.3389/fpls.2023.1109154

Fartash A.H. et al. Medicago truncatula quantitative resistance to a new strain of Verticillium alfalfae from
Iran revealed by a Genome-wide association study // Frontiers in Plant Science (2023) Volume 14. doi: 10.3389/
fpls.2023.1125551

Take-home message:

Plant response to combined stresses is not only additive but depends on Genotype X Stress interaction.
Exploring ecologically-relevant germplasm and newly adapted pathogens is essential to find new sources of
resistance and guide breeding for future.
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QTL analysis for heading time and grain-filling period
in Triticum aestivum L.

Berezhnaya A.A., Kiseleva A.A.*, Stasyuk A.l.,, Leonova L.N.,
Salina E.A.*

Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia,
*The Federal State Budgetary Institution of Science Federal Research Center Institute of Cytology and Genetics, Siberian Branch of the Russian Acad-

emy of Sciences (ICG SB RAS) & Kurchatov Genomics Center, Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia
E-mail: berezhnayaaa@bionet.nsc.ru

The study of the heading time and maturity in wheat is a topic of pivotal importance because these traits
influence the adaptability and yield of the crop. The aim of the present study was to apply the QTL analysis to
map the loci underlying the heading time, grain-filling period and maturity. The F2 mapping population was
created from a cross between late wheat line 124-1 and early wheat cultivar Novosibirskaya 31 and evaluated
in glasshouse. The experiment was then repeated in field conditions in two years using the F2:3 population.
The F2 population was genotyped using the Illumina Infinium 25k Wheat array and the linkage map was con-
structed. A total of 17 QTLs were mapped on 10 wheat chromosomes. The QTL found on the 7B chromosome
was detected in both glasshouse and field and it most likely corresponded to the VRN-B3 gene (FLOWERING
LOCUS T). The studied population segregated for the SNP G/C within the first exon of this gene, resulting in
2.2 days difference (p <0.001). The other probable candidate genes are an SPL family gene and an ortholog of
the CHE transcription factor.

Funding: The reported study was funded by the RSF (Russian Science Foundation) project Ne21-76-
30003.

Take-home message:

The heading QTL corresponding to the VRN3 gene is defined by a non-synonymous SNP.

17 QTLs were mapped on 10 chromosomes. The probable candidate genes for the most environmentally
stable QTLs are a SPL family gene and a CHE transcription factor.
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Perspective methods for increasing the productivity
of transgenic plants-producers of recombinant proteins

Bityukova O.V., Oriova V.A, Burlakovsky M.S., Timonin V.D.,
Lutova L.A, Padkina M. V.

Saint Petersburg State University, St. Petersburg, Russia

E-mail: 792926932550@gmail.com

In recent years, there has been a growing interest in the use of transgenic plants as sources of valuable
recombinant proteins. Plants as producers of immunomodulators have several advantages over alternative ex-
pression systems. Direct insertion of a foreign gene into the plant expression system often leads to an insuf-
ficient yield of recombinant proteins and to a product with low or undesirable activity. Many improvements
of expression systems have been made to solve this problem. A popular way to improve transcription is by
combining two promoters in tandem. Combining the two terminators also provides a significant increase in
target protein production by reducing end-to-end transcription, resulting in reduced gene silencing. Codon
optimization of recombinant protein sequences in favour of codons used by the expression hosts prevents the
occurrence of translation pause or translation interruption.

A method for enhancing the productivity of transgenic plants based on the use of double terminators
and a bovine interferon gene sequence obtained by codon optimization will be demonstrated.

The main publications of authors on the subject of the abstract:

Burlakovskiy, M. et al.//The Structure of T-DNA Insertions in Transgenic Toba co Plants Producing Bovine
Interferon-Gamma. Appl. Sci. 2022, 12, 761.d0i:10.3390/app12020761 Beyene, G. et.//Unprecedented enhance-
ment of transient gene expression from minimal cassettes using a double terminator. Plant Cell Rep 30, 13-25
(2011). doi:10.1007/s00299-010-0936-3

Take-home message:

The use of two terminators in a transgene and codon optimization provides a significant increase in the
production of the target protein.

To refine the methods we have created plant transformation vectors based on previously tested con-
structs.
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Float culture of triticale anthers: features, embryogenesis,
application

Blinkov A.O., Alkubesi M., Kroupina A.Yu., Kozar E.V.*,
Rubets V.S.**, Feodorova T.A.***, Divashuk M.G.

All-Russia Research Institute of Agricultural Biotechnology, Moscow, Russia,
*Federal State Budgetary Scientific Institution Federal Scientific Vegetable Center (FSVC), Moscow region, Russia,
**Russian State Agrarian University- Moscow Timiryazev Agricultural Academy, Moscow, Russia,

**M.V. Lomonosov Moscow State University, Moscow, Russia
E-mail: aoblinkov@gmail.com

Haploid technologies are useful tools for different breeding, genetics, and biotechnology methods. Un-
fortunately, haploid production is linked with difficulties such as dependence on the genotype, low regen-
eration capacity, and mortality after chromosomes doubling. So it is important to investigate approaches to
increase the efficiency of methods.

Some parameters influencing float culture's success have been researched: basal medium, maltose con-
centration, adding plant growth regulations, anther density, and time of transferring embryos.

From the first day of anther cultivation, pollen sacs begin to dehiscence and microspores are released
into the liquid medium. After nine days of anther cultivation, almost all microspores leave pollen sacs. Micro-
spores are with high viability. In the liquid medium, microspores start dividing and usually develop through
direct embryogenesis. A few embryos are polyembryoids.

Regenerated plants with different ploidy levels were obtained: 21, 42, and more than 42 chromosomes.
Seeds from doubled haploid plants are sown in the field for estimation. All lines were aligned according to
morphological features.
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Selection of pea interspecific hybrids with introgressive
alleles of convicilin

Bobkov S.V., Selikhova T.N.

Federal Scientific Center of Legumes and Groat Crops, Orel, Russia
E-mail: svbobkov@gmail.com

Convicilin, vicilin and legumin are the main storage proteins in pea. Conservative convicilin isoforms
of cultivated pea hinder gel formation in protein isolates restricting their use in food industry. There are no
pea accessions without convicilin. But early we revealed light convicilin isoforms in two accessions of pea wild
species Pisum fulvum. Objective of current study consisted in introgression of convicilin light isoform coding
alleles from wild parents into germplasm of cultivated pea for use in breeding on high protein quality. Inter-
specific hybrids were obtained in crosses between plants of pea varieties and P. fulvum accessions k-2523 and
k-6070 from VIR collection. For conducting marker-assisted selection each seed of interspecific hybrids was
divided into two cotyledons. Cotyledon with attached axis was marked and sown into soil. Second cotyledon
was used for extraction and separation of storage proteins in polyacrylamide gel (SDS-PAGE). Three pheno-
typic patterns of convicilin isoform bands allow selection interspecific hybrids with “wild” and “cultural” alleles
of specified protein in homozygotic and heterozygotic state.

The main publications of authors on the subject of the abstract:

Selikhova T.N., Bobkov, S.V. Polymorphism of Storage Proteins in Accessions of Pea Wild Taxa // (2013) 39:
428-430. https://doi.org/10.3103/S1068367413060177

Bobkov 8.V, Selikhova T.N. Obtaining of Interspecific Hybrids for Pea Introgressive Breeding // (2015) 13(3):
40-49. https://doi.org/10.17816/ecogen13340-49

Bobkov S., Selikhova T. (2022). Marker-assisted Selection of Pea Interspecific Hybrids with Introgressive
Alleles of Convicilin. https://doi.org/10.1007/978-981-16-8731-0_28

Take-home message:

Light isoform of convicilin revealed in Pisum fulvum accessions could improve pea protein complex for
use in food industry.

Interspecific hybrids with introgressive alleles of convicilin selected with use of biochemical markers.
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The study of the nature of the introgression
of alien chromosomes into the cotton ge-
nome G.hirsutum L.

Bobokhujayev Sh.U., Sanamyan M.F.

National University of Uzbekistan named after M. Ulugbek, Tashkent, Uzbekistan
E-mail: sanam_marina@rambler.ru, bobohujayev@mail.ru

Substitution of specific chromosomes of cotton G.hirsutum L. with chromosomes of G.barbadense L.
has a positive effect on fiber quality and length. To create new lines of cotton G. hirsutum with chromosome
substitution, it is necessary to analyze the nature of the introgression of alien chromosomes during backcross-
ing. As a result of a molecular genetic study of backcross hybrids obtained from crossing monosomic lines of
cotton G.hirsutum with different monosomic hybrids, genetic differences were found in the profile of chro-
mosome-specific SSR markers. The predominant introgression of chromosomes 4, 6, 12 of the At-subgenome
and 22 of the D - subgenome of G. barbadense was revealed, while chromosomes 2, 7 of the At-subgenome
and 18 of the D - subgenome were characterized by elimination, among them chromosomes 7 and 18 were
already eliminated in BC1F1, and chromosome 2 is in BC2F1. Chromosomes 4 and 6 of the At-subgenome were
eliminated only in some backcross variants of BCsF1, which indicated the peculiarities in the introgression of
chromosomes of the cotton G. barbadense into the G. hirsutum genome.

The study was financially supported by the Ministry of Higher Education, Science and Innovation of the
Republic of Uzbekistan within the framework of the F-OT-2021-155 project.

The main publications of authors on the subject of the abstract:

Sanamyan M.E, Petlyakova J., Rakhmatullina E.M., Sharipova E. World Cotton Germplasm Resources. Chapter
10. Cytogenetic Collection of Uzbekistan. — Intech. — Croatia. - 2014. - P. - 247-287.

Sanamyan M.E, Bobokhujaev Sh.U., Abdukarimov Sh.S., Makamov Kh.A., Silkova O.G. Features of Chro-
mosome Introgression from Gossypium barbadense L. into G. Hirsutum L. during the Development of Alien Sub-
stitution Lines.//Plants. 2022. 11(4):542. https://doi.org/10.3390/ plants11040542

Take-home message:

The predominant introgression of chromosomes 4, 6, 12 of the At-subgenome and 22 of the Dt-subge-
nome of G. barbadense was revealed, while chromosomes 2, 7 of the At-subgenome and 18 of the Dt-subge-
nome were characterized by elimination.
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Development of a computational pipeline to search
and analyze genes of multidomain protein families in plant
genomes

Bocharnikova M.E., Afonnikov D.A.*

Kurchatov Genome Center of the ICG SB RAS, Novosibirsk, Russia,
*Federal Research Center Institute of Cytology and Genetics, Siberian Branch of Russian Academy of Sciences, Novosibirsk, Russsia

E-mail: m.bocharnikova@g.nsu.ru

Modern sequencing technologies have led to a huge flow of data on plant genome sequences. This data
requires a high-performance computer annotation to determine protein functions. In this paper, we propose
the OrthoDom computational pipeline, which is aimed at searching for orthologous proteins taking into ac-
count their domain composition. The pipeline is implemented based on the Snakemike system. Protein se-
quences of genomes, sets of reference proteins for which functions and domains are known, as well as HMM
profiles for the domains of these proteins are fed to the input of the pipeline. The pipeline outputs a list of or-
thologous sequences for these reference proteins, as well as information about their domain composition and
phylogenetic trees for the identified orthologous families. The pipeline was used to identify orthologs in the
genomes of cereals.

The work was funded by the Kurchatov Genome Center of the ICG SB RAS (project no. 075-15-2019-
1662).

The main publications of authors on the subject of the abstract:

Turnaev I. I, Bocharnikova M. E., Afonnikov D. A. Human phospholipases A2: functional and evolution-
ary analysis //Vavilov Journal of Genetics and Breeding. - 2023. - T. 26. - Ne. 8. - C. 787-797.

Take-home message:

We propose the OrthoDom computational pipeline, which is aimed at searching for orthologous pro-
teins taking into account their domain composition. We tested the systems accuracy and implemented it for
plant protein analysis.
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Complex system for comparative evaluation of tomato
genotypes by salt tolerance in vitro

Bogoutdinova L.R., Kononenko N.V., Chaban I.A., Smirnova E.A.*,
Gulevich A.A., Shelepova O.V.**, Baranova E.A.**,
Khaliluev M.R.***

All-Russia Research Institute of Agricultural Biotechnology, Moscow, Russia,

*M.V. Lomonosov Moscow State University & All-Russia Research Institute of Agricultural Biotechnology, Moscow, Russia,

**All-Russia Research Institute of Agricultural Biotechnology & N.V. Tsitsin Main Botanical Garden of Russian Academy of Sciences, Moscow, Russia,
**All-Russia Research Institute of Agricultural Biotechnology & Moscow Timiryazev Agricultural Academy, Russian State Agrarian University, Moscow,

Russia
E-mail: bogoutdinova_Ir@rambler.ru

A necessary part of many studies is the study of the mechanisms of salt tolerance of plants as a complex
trait. The aim of the work was a comparative assessment of tomato genotypes in terms of salt tolerance by a
complex method using seedlings with regenerated roots. The object of research were 8 genotypes of tomato
differing in salinity regions: Central and Nizhnevolzhsky. Plants were cultivated on Murashige-Skoog agar
nutrient medium supplemented with 150 mM NaCl. The experiment included three repetitions of 30 plants
each. An analysis was made of the content of secondary metabolites in the shoot part of seedlings, as well as a
cytological analysis of hypocotyls and cotyledons.

The results of the experiment were evaluated after 7 days of cultivation by a set of indicators - morpho-
metric; biochemical and cytological. Differences were shown in biomass as well as in the percentage of second-
ary metabolites. Scanning electron microscopy revealed differences at the cellular level in transverse sections of
the hypocotyl. Thus, the proposed methodological approach can be used to screen promising varieties at early
stages of development for resistance to abiotic factors.

The main publications of authors on the subject of the abstract:

Khaliluev, Marat R., et al. A simple and effective bioassay method suitable to comparative in vitro study of
tomato salt tolerance at early development stages.Methods and Protocols 5.1 (2022):11. https://doi.org/10.3390/
mps5010011

Bogoutdinova, Liliya R., et al. Characteristics of Root Cells during In Vitro Rhizogenesis under Action of NaCl
in Two Tomato Genotypes Differing in Salt Tolerance. International Journal of Plant Biology 14.1 (2023): 104119.
https://doi.org/10.3390/ijpb14010010
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Genetic composition of wheat leaf rust
population in Western Siberia in 2022

Boiko Natal'ya*, Sochalova Lyubov,
Morozova Evgeniya, Skolotneva Ekaterina,
Piskarev Vyacheslav, Shcherban Andrey

Federal Research Center Institute of Cytology and Genetics, Siberian Branch of Russian Academy of
Sciences, Novosibirsk, Russia,

*Siberian reserch institute of Plant Production and Breeding - Branch of Federal State Budget Scientific
Institution "The Federal Research Center Institute of Cytology and Genetics of siberian Branch of the
Russian Academy of Sciences", Novosibirsk, Russia

E-mail: n.bojko@mail.ru

Virulence survey of leaf rust population is a preliminary and necessary procedure before

identifying effective wheat genes. Infectious material was collected on the fields of the Western Siberia
in 2022. The infection types of pathogen on wheat was assessed using the Mason E.B. and Jackson H.S. scale
(1926) on seedlings. Most of the isolates were virulent on wheat lines with genes Lr1, Lr14a, Lr14b, Lr15 and
were avirulent on lines with Lr9, Lr47. Some genes differentiated regional populations of the fungus, these are
the following: Lr24 and Lr45 (ineffective only in the Novosibirsk region), Lr11 (ineffective against isolates from
the Tomsk and Omsk regions). According to the literature data, the gene Lr9 lost effectiveness in the region, but
no virulent isolates were found in the screening samples. Virulent isolates to the line with Lr19 were found, but
the gene was effective in the region earlier. In relation to Lr19, there is a change in the genetic structure of the
leaf rust population in the region in 2022. The line with the gene Lr45 was affected by only single isolate from
the Novosibirsk region.

This work was supported by FWNR-2022-0018

The study was funded by the RSF grant Ne 23-16-00119

The main publications of authors on the subject of the abstract:

Skolotneva E.S. et.al. Effectiveness of leaf rust resistance genes against puccinia triticina populations in West-
ern Siberia during 2008-2017// Journal of Plant Diseases and Protection (2018) T.125.Ne6: 549-555. doi:10.1007/
s41348-018-0191-3

Cronomnesa E.C. u 0p. Pacosuiti cocmas H080cubupckoti nonynsyuu puccinia graminis f. sp. tritici//
Muxonozus u pumonamonoeus (2020) 54Nel: 49-58. doi:10.31857/50026364820010092
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Induction of Genetic Variability of Triticum aestivum L.

by a Chemical Mutagen
Bome N.A., Saleh S., Utebayev M.U.*, Weisfeld L.1.**

*A.l. Baraev Research and Production Center for Grain Farming, Shortandy, Kazakhstan,
**N.M. Emanuel Institute of Biochemical Physics after Russian Academy of Sciences, Moscow, Russia

E-mail: bomena@mail.ru

Search continues for chemicals that have mutagenic properties and can effectively change the hereditary
nature of cultivated plants. We study the regularities of the mutagenic action of phosphemide (sin. phosphaz-
ine, diethyleneimide of 2-amidopyrimidyl-phosphoric acid).

Seeds of spring wheat cultivars Cara (Mexico), Scant 3 (Russia), hybrid F4 (Cara x Scant 3) were treated
with a solution of phosphemide (0.002; 0.01%), exposure 3 hours. In the M2 generation, a wide range of mu-
tations (12 types) was revealed: with a frequency of 30% in the hybrid and 15-29% in the cultivars. Field trials
at the experimental site of the biological station of the Tyumen State University "Lake Kuchak" (57°20'57.3"N
66°03'21.8"E), 29 mutant samples Ms , M revealed significant variations in quantitative characteristics.

Electrophoretic analysis of gliadin in mutant samples showed the predominance of blocks controlled by
the Gli-Alc and Gli-D2b alleles. Attention should be paid to the gliadin block controlled by the Gli-B1lI allele
and being a marker of the wheat-rye translocation 1RS.1BL, which may be associated with wheat resistance to
powdery mildew (Pm8), yellow (Yr9), stem (Sr31), leaf rust (Lr26).

Pabora BbImONHeHa B paMkax l[ocymapcTBeHHOro 3afaHus MUHMCTEPCTBA HAayKM M BBICIIETO
obpazoBanus PO «AfanTuBHas1 CHOCOOHOCTD CeTbCKOX035/ICTBEHHBIX PACTEHMII B 9KCTPeMaIbHBIX YCTIOBUAX
CesepHnoro 3aypanbsa» (Ne FEWZ-2021-0007).

The work was carried out within the framework of the State task of the Ministry of Science and Higher
Education of the Russian Federation "Adaptive ability of agricultural plants in the extreme conditions of the
Northern Trans-Urals" (No. FEWZ-2021-0007).

The main publications of authors on the subject of the abstract:

Bome N.A. et al. Agrobiological characteristics of spring soft wheat (Triticum aestivum L.) during seed treatment
with chemical mutagen phosphamide // Agricultural biology. — 2017, Vol. 52, No. 3, pp. 570-579.
doi.org/10.15389/agrobiology.2017.3.570rus

Saleh S., Bome N.A., Weisfeld L.1. Evaluation of mutant genotypes of Triticum aestivum L. under conditions
of water and temperature stress // Agro-food policy of Russia. 2022. No. 2-3, pp. 20-24.

Take-home message:

The adaptation potential of spring common wheat (Triticum aestivum L.) in the extreme conditions of the
Northern Trans-Urals can be increased by using the genetic variability of mutant populations created using
the chemical mutagen phosphemide.

Participants' Talks

(0]
o



Annotation of the Siberian larch

(Larix sibirica Ledeb.) reference genome
and prediction of transcription start sites
in giant genomes of conifer species

Bondar E.l., Tatarinova T.V.*, Putintseva Y.A.**,
Miroshnikova K.A., Sharov W.V., Oreshkova N.V.,
Kuzmin D.A.**, Krutovsky K.V.***

Federal Research Center Krasnoyarsk Science Center of SB RAS, Krasnoyarsk, Russia,
*University of La Verne, La Verne, USA,
**Siberian Federal University, Krasnoyarsk, Russia,

***Georg-August University of Gottingen, Gottingen, Germany
E-mail: bondar.zhenya.iv@gmail.com

The Siberian larch (Larix sibirica Ledeb.) is one of the primary boreal tree species in Eurasia. We will
present our data for this species, including the annotations of its chloroplast, mitochondrial, and nuclear ge-
nomes and a comprehensive repeatome analysis. We also improved the existing genome annotations of the
three conifer species, Pinus taeda, Picea glauca, and Picea abies, by predicting transcription start sites (TSSs)
and delineating 5’-UTRs.

Among the predicted gene models, 87% had homology to the Arabidopsis annotated proteins, and 78%
had at least one GO term assignment. About 66% of the larch genome consists of repeats, and the wave of
retrotransposon insertions into the larch genome was estimated to occur around 4-5 MYA. A comprehensive
repeat library was generated and is available for free use to identify and mask repeats in other tree species. The
availability of the draft reference assembly of the Siberian larch genome allowed us to identify microsatellite
loci (SSRs) and develop a set of 14 reliable polymorphic nuclear SSR markers that can be used for further pop-
ulation genetic studies, breeding programs, and timber origin identification.

The main publications of authors on the subject of the abstract:

Kuzmin D.A. et al. Stepwise large genome assembly approach: A case of Siberian larch (Larix sibirica Ledeb.)
// BMC Bioinformatics (2019) 20: 37

Bondar E.I et al. Annotation of Siberian larch (Larix sibirica Ledeb.) nuclear genome—one of the most
cold-resistant tree species in the only deciduous genus in Pinaceae // Plants (2022) 11(15): 2062

Bondar E.I et al. Genome-wide prediction of transcription start sites in conifers // Int. ]. Mol. Sci. (2022)
23(3): 1735

Take-home message:

The sizes of the both nuclear and mitochondrial genomes of Siberian larch are huge — 12 Gb and 11.7
Mbp, respectively. We sequenced and annotated them, developed a set of polymorphic SSR markers, and pre-
dicted TSS in several conifer species genomes.
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The biological and agronomically-important
traits of sorghum plants

Borisenko N.V., Elkonin L.A., Kenzhegulov O.A.,
Sarsenova S. Kh., Selivanov N.Yu.*

Federal Center of Agriculture Research of the South-East Region, Saratov, Russia,
*Institute of Biochemistry and Physiology of Plants and Microorganisms — Subdivision of the Federal State
Budgetary Research Institution Saratov Federal Scientific Centre of the Russian Academy of Sciences

(IBPPM RAS)., Saratov, Russia P
E-mail: borisencko-n.v@yandex.ru

Among biotechnology methods, genetic transformation with RNAi-inducing constructs is one of the
most effective approaches to regulate synthesis of the seed storage proteins. We used this approach to modify
the synthesis of sorghum kafirins, which resistance to proteolytic digestion reduces the nutritional value of
this crop as a source of feed and food protein. In the grain sorghum variety Avans (digestibility 63-67%), we
obtained stable transgenic lines carrying the NRKAFSIL construct for RNA-silencing of the y-kafirin gene
(gKAF1I), which are distinguished by improved digestibility of endosperm proteins (up to 90%), an increased
proportion of lysine (by 75%), and a modified endosperm type with suppressed development of the vitreous
layer. Segregation for the marker gene bar and for the endosperm type indicates the presence of two copies of
the RNA-silencing construct. Field experiments have shown that the introduced construct has a number of
pleiotropic effects, reducing plant height, weight of 1000 grains and grain yield per panicle. The T3 line was
selected with high protein digestibility (81%) and a minimal decrease in agronomically-important traits (by
5-7%).

The main publications of authors on the subject of the abstract:

Elkonin L.A., Panin V.M., Kenzhegulov O.A., Sarsenova S.Kh. RNAi-Mutants of Sorghum bicolor (L.) Moench
with Improved Digestibility of Seed Storage Proteins // In: Grain and Seed Proteins Funct. Intech Open Ltd.,
2021.

DOI:10.5772/intechopen.96204

Borisenko N., Elkonin L., Kenzhegulov O. Inheritance of the genmetic construct for RNA-silenc-
ing of the y-kafirin gene (gKAF1) in the progeny of transgenic sorghum plants // BIO Web of Conf. 2022, 43,
03015.//doi.org/10.1051/bioconf/20224303015

Take-home message:

The genetic construct for RNAI of sorghum y-kafirin gene improves grain protein digestibility, reduces plant
height, 1000 grain weight and grain yield per panicle. The Ts line was selected with a minimal decrease in
agronomically-important traits.
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Inositol phosphates’ biosynthesis in pea Pisum sativum L.
root seedlings at the early stages after rhizobial inoculation

Bovin A.D., Shirobokova S.A., Karakashev G.V.*, Dolgikh E.A.

All-Russia Research Institute for Agricultural Microbiology, Saint-Petersburg, Pushkin, Russia,
*PenepanbHoe rocyaapCTBEHHOE yHUTapHOe NpeanpusTie "HayyHo-uccneoBaTenbCkuii UHCTUTYT MMMMeHbl, NponaTonorum 1 SKonorun Yenoseka

depepansHoro meguko-6uonoruyeckoro arentctsa (PryM «HUN M34Y» ®MBA Poccum), Leningrad districtict, Kuz'molovskiy, Russia
E-mail: dol2helen@yahoo.com

The investigation of the inositol phosphates (IPs)' role in the signal exchange between legume plants
and rhizobia is of great interest, since these compounds can affect the calcium metabolism in roots upon rec-
ognition of symbiont signal molecules. The regulation of this process is one of the key events in the control of
symbiosis development but remains poorly understood. In our work, a significant increase of IP6 content in
response to Nod factor perception was found, therefore in plants, unlike animals, this form may be important
for signal transduction. This is consistent with the data that the receptor for IP3 has not been found in plants.

Gene expression analysis showed stimulation of the PsITPKI gene expression involved in the phospho-
lipid-independent pathway. Previously, phospholipid-dependent IP biosynthesis pathway was evidenced by
the stimulation of phospholipase C genes identified by analyzing the Pisum sativum and Medicago truncatula
transcriptomes of the roots treated with Nod factors. Thus, in plants, in contrast to animals, IP synthesis path-
ways may be more diverse that indicates the plasticity of signal pathways.

The work was supported by RSF grant 21-16-00106

The main publications of authors on the subject of the abstract:

Bovin A.D., Shirobokova S.A., Karakashev G.V., Dolgikh E.A. Inositol phosphates’ synthesis in pea Pisum
sativum L. root seedlings at the early stages after Rhizobium leguminosarum bv. viciae inoculation // Ecological
genetics. - 2023. - Vol. 21. - N. 1. doi: 10.17816/ecogen117412

Take-home message:

A significant increase of IP6 content in response to Nod factor perception was found.

Gene expression analysis showed stimulation of the PsITPKI gene expression involved in the phospho-
lipid-independent IPs synthesis pathway.
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Analysis of phenolics synthesis gene
expression in blueberry leaves, calluses,
and suspension cells

Brilkina A.A., Ismailova A.A., Zdobnova T.A.,
Rybin D.A., Beresina E.V.

Lobachevsky State University of Nizhny Novgorod (UNN), Nizhny Novgorod, Russia
E-mail: annbril@mail.ru

Tomybuka - W3BeCTHBII WCTOYHMK (EHONBHBIX COENVMHEHMII, IIpeXfe BCEro KaTeXVHOB U
IPOAaHTOLVIAHNAVHOB. HaMmy mpoBeleH CpaBHMTENbHBIN aHA/NMN3 YPOBHA TPAHCKPUIITOB TEHOB
¢denmnanannaamMmuakmmassl (PAL), xankoHcuuTassl (CHS) m nmelikoantoumanupuupenykrassl (LAR) B
JIACTBSAX, KaJUTyCaX M CYCIIEH3MOHHBIX KileTKax Vaccinium corymbosum L. Kayrycbl MHUIIMMPOBAIN U3 TUCThEB
MaTOYHBIX pacTeHmii Ha cpege WPM c 2,4-J1/BAII 0.5/0,5 Mr/n, cycrieH3MOHHbIE K/IETKM — U3 Ka/UTYyCOB B
JKUJIKOJI Cpefie TAaKOTO YK€ COCTaBa. JKCIPeCcCUIo reHoB olleHuBanu ¢ nomoupio [I11P B peanbHOM Bpemenn,
metonoM RQ=2-AACt. B kauecTBe pedepeHCHOTO TreHa MCIOMb30BaICsA aKTUH. [10 cpaBHEHUIO C TUCThAMMU
ypoBeHb akcnpeccunt PAL, nepexmouaroleii mepBUYHBI 00MeH Ha CUHTe3 (eHO/MOB, B Ka/UTycax CHIDKEH B
10 pas, a y CyCIIeH3MOHHBIX K/IeTOK - 16,6. dxcnpeccuss CHS - xmoueBoro ¢pepMenTa crHTe3a (prraBOHOUTOB,
npeobnagaoIyX B (eHOTbHOM KOMIUIEKCEe TOTyOMKM, HAIPOTUB, 3HAYMTETbHO BO3pacTaeT B KajIycax
B 29 pas, B CYCIIEH3MOHHBIX KJIeTKaxX B 14 pas, ypoBeHb TpaHckpumiuu reHa LAR, oTBedaromieit 3a cuHTe3
KaTeXHOB, HAIIPOTUB IafaeT B 4 pa3a. BepoATHOI NpUYMHON TaKUX M3MEHEHUI SKCIIPECCUN T€HOB MOXKET
ObITh enuddepeHIPOBKa KIETOK, BbI3BaHHAs (GUTOTOPMOHAMIA.

Pa6ora noppep>xana rpantom PH® 23-24-00403.

The main publications of authors on the subject of the abstract:

Berezina E.V,, et all // Scientia Horticulturae. (2017) 218: 139-146. doi.: 10.1016/j.scienta.2017.01.020

Bepesuna E.B. u 0p. // Quauonoeust pacmenuii (2019) 66.1: 35-45. doi:10.1134/51021443718050035

Take-home message:

Okcnpeccusa reHoB xankoHcyHTasbl (CHS) ycmnmBaercs B KamaycaXx M CYCHEH3MOHHBIX K/I€TKaxX
TOTyOMKY IUTKOBOJ, YTO OTKPBIBAET IIEPCIIEKTYBBI /15 TOBBIIIEHHOV IPOAYKLMY (PeHOTBHBIX COeVIHEHNIL.
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Study of the MYC family genes regulating flavonoid
biosynthesis in rye Secale cereale L.

Bulanov A.N., Andreeva E.A., Zykin P.A., Tsvetkova N.V.,
Voylokov A.V.*

Saint Petersburg State University, Saint Petersburg, Russia,
*Vavilov Institute of General genetics, Russian Academy of Sciences, Saint Petersburg, Russia

E-mail: an.bulanov20002014@gmail.com

Rye, Secale cereale L., is an important cereal crop that has received increased attention due to its wide
natural variety, including anthocyanin pigmentation of different organs and tissues. Flavonoids, including an-
thocyanins, perform a set of important functions in plants and are widely used by humans. However, genetic
control of the biosynthesis of flavonoids in rye is not yet well understood. We have found the evidence that Vs
(Violet seed) gene controlling purple anthocyanin pigmentation of caryopsis codes MYC family protein. It is
known that flavonoid biosynthesis in plants is regulated by MYC, MYB and WDR transcription regulators. We
have analyzed five alleles of Vs differ in their pigmentation phenotype. For better understanding of this gene
properties and traits associated with it we have performed the study of 13 closely related transcriptionally ac-
tive MYC coding genes of rye. Thus, we have firstly described the gene of MYC transcription factor regulating
flavonoid biosynthesis, Vs, and have compared it with other rye MYC family genes.

This work was supported by the Government of the Russian Federation in accordance with agreement
No. 075-15-2022-322 date 22.04.2022.

The main publications of authors on the subject of the abstract:

Voylokov A. V. et al. Peterhof collection of rye and its use in genetic studies // Ecol Genet (2018) 16(2):40-49.
doi:10.17816/ecogen16240-49

Zykin PA. et al. Composition and content in rye plants with different grain color // Molecules (2018) 23(4):948.
doi:10.3390/molecules23040948

Rabanus-Wallace M.T. et al. Chromosome-scale genome assembly provides insights into rye biology, evolu-
tion and agronomic potential // Nature Genetics (2021) 53:564-573. doi:10.1038/s41588-021-00807-0
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Adaptive value for common wheat (Triticum
aestivum) of the gene HI2?°°P |eaf hairiness
introgressed from Aegilops speltoides

Bulatov 1.0., Simonov A.V.,
Pshenichnikova T.A.

Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia
E-mail: bulatovngkS@mail.ru

Morphological features of leaf pubescence in common wheat have a significant impact on its photosyn-
thetic activity (Pshenichnikova et al. 2019). The present study is devoted to the HI2#¢P gene introgressed from
Aegilops speltoides that forms rare trichomes over 400 pm long on the leaf surface. The gene was introduced
into the line 102/00i (Arsenal collection) on chromosome 7B(7S)of cv. Rodina which lacks leaf pubescence.
When crossing this line and the original variety the recombinant lines were obtained with and without pu-
bescence. The selection was accompanied by a control for Xgwm400 microsatellite marker associated with
HI2€Pgene. Tt was shown that when grown under conditions of controlled drought, the line rec:Rodina
HI29€3P the line evaporates water 20% less, but also absorbs carbon dioxide one third more slowly. With suffi-
cient watering, the difference in CO:2 uptake and transpiration is not so contrasting. The germination-heading
period is delayed by 3-4 days in the line with pubescence and it is more productive under normal watering and
filed growing. Financial support: Russian Science Foundation (23-24-10029) and Novosibirsk Region (p-63).

The main publications of authors on the subject of the abstract:

Pshenichnikova T.A., et al. Quantitative characteristics of pubescence in wheat (Triticum aestivum L.) are asso-
ciated with photosynthetic parameters under conditions of normal and limited water supply // PLANTA (2019)
3(243): 839-847
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Genotyping of apricot cultivars from the Nikitsky Botanical
Garden collection using SSR markers

Bulavin 1.V., Tsyupka V.A., Ibadullaeva E.L., Korzin V.V.,
Vodiasova E.A.

Federal State Funded Institution of Science “The Labor Red Banner Order Nikita Botanical Gardens - National Scientific Center of the RAS”, Yalta,
Russia
E-mail: cellbiolnbs@yandex.ru

The results of studying the genetic structure of apricot cultivars with different ecological and geographi-
cal origin from the collection of FSFIS “NBG-NSC” using SSR markers were presented. Investigation relevance
is due to the poorly studied gene pool collection of apricot at the genetic level and the need to develop genetic
passports for cultivars as domestic breeding. Twenty apricot accessions were included in the study. Nine nu-
cleotide SSR markers were used for analysis. According to our results, all primers were polymorphic. Based on
obtained data, polyploidy is also supposed for some cultivars. However, the analysis revealed the difficulty of
using only di-nucleotide SSR markers due to the error in estimating the amplicon length and, as a consequence,
incorrect determination of alleles. The data obtained show the necessity of using three-, and tetra-nucleotide
motifs in genetic passporting, as well as obligatory preliminary ploidy level determination. The study was
supported by the Kurchatov Genomic Center of Nikitsky Botanical Garden -National Scientific Center of RAS
(075-15-2019-1670).

Take-home message:

The work on the creation of a database of DNA passports of stone fruit crops of the South of Russia was
started. 20 apricot cultivars from the “NBG-NSC” collection were examined using nine SSR markers. Possible
polyploids were detected.

Participants' Talks

(0¢]
N



Hyperspectral Image Analysis Pipeline

Busov 1.D., Genaev M.A., Komyshev E.G., Zykova T.E.,
Afonnikov D.A.

Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia
E-mail: i.busov@g.nsu.ru

The analysis of hyperspectral images is of great interest in the problems of plant research. Hyperspectral
technologies are used to assess the concentration of mineral elements in wild barley grain (Herzig P. et al,,
2019), to classify viable and non-viable wheat seeds (Zhang T. et. al., 2018), to identify barley germinated at an
early stage (Arngren M. et al,, 2011). This work presents a hyperspectral image analysis pipeline. The Python
pipeline includes: basic statistical analysis, visualization of a multichannel hyperspectral image, solving a clas-
sification problem using classical machine learning methods. Methods for constructing a confidence interval
for the difference in sample means, checking the equality of distributions of two classes of hyperspectral images
based on Pearson's chi-square test, visualization in two-dimensional space using PCA and Umayp, classification
using logistic regression or ridge regression, random forest and catbbost were implemented. The developed
pipeline was tested in the task of determining the pigment composition of barley grains. The results of the
analysis showed significant differences in the studied target groups.

The work was supported by the Russian Science Foundation, the project 22-74-00122, https://rscf.ru/
project/22-74-00122/
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Peroxidases in peach: gene expression change in response
to low temperature stress

Chelebieva E., Tsyupka V., Uppe V., Meger Y., Ibadullaeva E.,
Smykov A., Vodiasova E.

Nikita Botanical Garden — National Scientific Center of RAS, Yalta, Russia
E-mail: elina.chelebieva@gmail.com

Peroxidase (POD) is the antioxidant enzymes and plays a huge role in the response to stress. 60 genes
encoding this protein was identified in the peach genome. As the temperature is limiting factor in growing
this crop, the aim of our work was to analyze the expression of all PODs based on transcriptomic data and the
relative expression of three PODs by RT-PCR in different cultivars under cold stress.

The transcriptomic data revealed the down-regulated peroxidase genes which were expressed at normal
temperature and the up-regulated peroxidase genes which were not expressed at normal temperature occurred
when crossing the cold threshold. As well analysis of the relative expression shown the decreasing of POD
expression in cold-tolerant cultivars, while in cold-sensitive cultivars the increasing of POD expression was
observed after 24-h cold stress.

We hypothesize that the expression of PODs is switched between different genes upon reaching cold
thresholds. In cold-sensitive cultivars, the temperature thresholds are lower, so we observe an increase in POD
expression already in the 1-st day.

The study is supported by the Kurchatov Genomic Centre of the NBG-NSC (075-15-2019-1670).

Take-home message:
The study revealed the mechanism of expression switching between peroxidase encoding genes in peach
when temperature thresholds are reached. It explains the differences in the POD expression pattern in peach

cultivars with different cold tolerance
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Results of wide-genome sequencing and
assembly of the de novo genome
of the Siberian silkworm

Chemezova A.A.

Secondary school No. 24, Irkutsk, Russia
E-mail: chemezova_2006@mail.ru

The paper considers whole genome sequencing and de novo assembly of the Siberian silkworm genome.

At the first stage, a method for determining the sex of an insect, based on morphological features, was
studied. only females have WZ chromosomes, males usually have only two ZZ chromosomes.

At the second stage, DNA was isolated from a Siberian silkworm pupa, purified, the quality of the iso-
lated DNA was assessed, and it was sent for sequencing to BGI (Hong Kong). The sequencing results were
obtained on the DNBSEQ platform and amounted to 3.97 GB by paired reads, short reads up to 150 bp.

At the third stage, the analysis of the assemblers used to assemble the genomes was carried out, which
made it possible to stop at the SPAdes genomic assembler.

The genome of the Siberian silkworm was assembled, about 420 Mb in size. Work is underway on the
annotation of the genome. Having deciphered the genome, we will be able to study the expression of those
genes that contribute to the adaptation of the pest to new unfavorable conditions. As a result, we will be able to
develop approaches to the fight against the Siberian silkworm using genetic technologies.

The main publications of authors on the subject of the abstract:

Chemezova A.A. Whole genome sequencing and assembly of the De Novo genome of the Siberian silkworm
// School section: Mathematics. Physics. Chemistry. Biology. Humanitarian sciences. Engineering design. Infor-
mation Technology. Digital technologies: Proceedings of the 60th Intern. scientific stud. conf. April 10-20, 2022 /
Novosib. state un-t. - Novosibirsk: CPI NGU, 2022. - P. 252.
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Analyzing influence of the TaGrf3-2B gene on agronomically
valuable traits in semi-dwarf spring triticale

Chernook A.G., Bazhenov M.S., Kroupina A.Yu., Divashuk M.G.

All Russia Research Institute of Agricultural Biotechnology, Moscow, Russia
E-mail: irbis-sibri@yandex.ru

Wheat, rice and corn are “the main breads of mankind”, recently scientists have added triticale (wheat-
rye hybrid) to them. Growth regulation factors (GRF) are transcriptional proteins that play an important role
in plant growth regulation and development (Knaap et al,2000). It has been shown in rice and corn that an in-
crease in Grf genes expression leads to an increase in grain and leaves size (Che et al,2015; Nelissen et al,2015).
Reducing height of plants, to prevent lodging, is achieved by introducing dwarfing genes. In triticale, Ddwl is
a common such gene (Kroupin et al,2019). However, this gene negatively affects some economically valuable
plant traits (Divashuk et al,2018).

We sequenced the TaGrf3-2B gene and created a co-dominant molecular marker. In semi-dwarf triticale
plants TaGrf3-2B(188) allele increased number of grains per spike by 5 pc, thousand grains weight by 3.2 g, and
reduced number of days from sowing to flowering and heading by 2 days (compared to allele 161). This and our
previous works show the promise of studying Grf genes in cereals and provide a rationale for their inclusion in
breeding process. Study was supported by State Assignment FGUM-2022-0007.

The main publications of authors on the subject of the abstract:

Chernook A.G.et al. Compensatory effect of the ScGrf3-2R gene in semi-dwarf spring triticale(xTritico-
secale Wittmack)//Plants(2022)11(22):3032.d0i:10.3390/plants11223032

DivashukM.G.etal. TaGRF3-2Aimprovessomeagronomicallyvaluabletraitsinsemi-dwarfspringtriticale//
Plants(2021)10(10):2012.d0i:10.3390/plants10102012

Kroupin P.Yu.et al. Allele mining of TaGRF-2D gene 5'-UTR in Triticum aestivum and Aegilops tauschii
genotypes//PloSOne(2020)15(4):€0231704.doi:10.1371/journal.pone.0231704

Take-home message:

The positive compensatory effect of TaGgf3-2B gene on important semi-dwarf spring triticales agronom-
ically valuable traits was shown (DdwI gene presence).

An accessible co-dominant molecular marker for TaGgf3-2B has been created.
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Development of fiber-like cells in moss
gametophytes

Chernova T., Gorshkov O., Ageeva M.*,
lvanov O.**, Lev-Yadun S.***, Gorshkova T.A.

The Laboratory of Plant Cell Growth Mechanisms, Kazan Institute of Biochemistry and Biophysics, FRC
Kazan Scientific Center of RAS, Kazan, Russia,

*Microscopy Cabinet, Kazan Institute of Biochemistry and Biophysics, FRC Kazan Scientific Center of
RAS, Kazan, Russia, **Lebedev Institute of Physics of Russian Academy of Sciences, Moscow, Russia,
**Department of Biology and Environment, Faculty of Natural Sciences, University of Haifa-Oranim, Tivon,

Israel
E-mail: chernova.t@mail.ru

iy

With the beginning of land colonization on Earth, plants had to specialize their cells and develop tissues.
To characterize the first steps in the evolution of mechanical tissues in terrestrial plants, we used extant bryo-
phytes and analyzed the cell walls of seven taxonomically distant true moss species (Polytrichum juniperinum,
Dicranum sp., Rhodobryum roseum, Eurhynchiadelphus sp., Climacium dendroides, Hylocomium splendens and
Physcomitrium patens). In all of them, the outer stem cortex of the leafy gametophytic generation had fiber-like
cells with a thickened cell wall. Such cells had a spindle-like shape with pointed tips, which could arise from in-
trusive elongation. The cell walls of such cells are mannan-based and contain additional cell wall sublayer that
differ in cellulose microfibril orientation and specific polymer composition, including 1,4-p-galactans. Finally,
we compared the transcriptomes of Physcomitrium patens and Linum usitatissimum (a plant that produces long
fibers with a thickened cell wall), which allowed us to outline further steps in studying the evolution of plant
fiber growth mechanisms.

The work was supported by the RSF, project 19-14-00361.
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Development of Pinus sylvestris L. megagametophytes
depending on the genotype of the donor plant and the
content of growth regulators in the cultivation medium

Chirva 0.V., Ignatenko R.V., Ershova M.A., Pomeranets A.K.

Department of Multidisciplinary Scientific Research of Karelian Research Centre Russian Academy of Sciences, Laboratory for Plant Biotechnology,
Petrozavodsk, Russia
E-mail: tchirva.olga@yandex.ru

Scots pine is one of the most economically valuable woody plants. However, this species is difficult to
propagate using somatic embryogenesis. The key factors on which the initiation success depends are the nu-
trient medium containing optimum growth regulators amount and genotype of the explant donor plant. There
were five variants of MSG media with different phytohormone content studied: 1) 13,6 pM 2,4-D+9 uM BA; 2)
13,6 uM 2,4-D +2.2 uM BA; 3) 15,8 uM 2,4-D +9 uM BA; 4) 18 uM 2,4-D+9 uM BA; 5) 2,7 uM NAA+9 uM BA.
A total of 764 megagametophytes with mature embryo, collected from 4 plus tree clones (1026; 876; 864; 856)
growing in the Petrozavodsk seed orchard (PSO), were cultured. Callus formation was most frequently record-
ed on medium Ne5 (5.7£1.7%), less frequently callus was formed on substrate Ne4 (1.4+£1%). Explants collected
from clone 864-1 initiated callus formation on all media, but from tree 1026-2 only on medium Ne5.Thus, sub-
strate containing 2,7 uM NAA and 9 pM BA is the most optimal for callus induction from explants collected
from Pinus sylvestris clones in PSO. Donor plants have been identified that are probably more responsive to the
somatic embryogenesis initiation.

The main publications of authors on the subject of the abstract:

Pinus sylvestris L. mature seeds megagamethophytes cultured in vitro. Influence of the genotype and the
growth regulators content in nutrient medium on the initiation of callus formation Chirva O. V., Ignatenko R. V,,
Ershova M. A. Plant Cell, Tissue and Organ Culture (PCTOC). 2022.

OITUMM3ALNSA YCIIOBUI CTEPVIN3ALIVN 1 KYJIBTUBVIPOBAHMA 9KCIIJIAHTOB
PINUS SYLVESTRIS (PINACEAE) EpmioBa M.A., Virnarenko P.B., HoBnuonok E.B., Ynpsa O.B., [anu6una
H.A. Pactutenbnsle pecypcsl, 2022, T. 58, Ne 4. 2022.

Take-home message:
*Both genotype and culture medium content have significant influence on SE initiation success.
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Effects of interaction between alleles of
Vrn-A1 and Vrn-B1 loci on the heading time
of bread wheat lines of the winter cultivar
Bezostaya 1

{

Chumanova E.V., Efremova T.T.

=
S

Federal Research Center Institute of Cytology and Genetics, Siberian Branch of Russian Academy of
Sciences, Novosibirsk, Russia
E-mail: chumanova@bionet.nsc.ru

The allelic diversity of Vrn genes largely determines the broad adaptation of wheat to environmental
conditions. It is important to study the effect of VRN-1 alleles and their combinations influencing the heading
time. This work presents the results of studying the heading time and duration of development phases of Be-
zostaya 1 (Bezl) lines with different combinations of dominant alleles Vrn-Ala, Vrn-AlL, Vrn-Bla and Vrn-
Blc. The combination of Vrn-Ala, which determines early heading, with Vrn-Bla and Vrn-Blc, and Vin-AIL,
which determines late heading, led to a decrease in the period to the first node and ear emergence relative to
the initial NILs. The lines with the combination of Vrn-Ala and Vrn-Bla/Vrn-Blc did not difter from each
other in the duration of the phases studied, whereas Bezl Vrn-AIL Vrn-Blc was more precocious than Bezl
Vrn-AIL Vrn-Bla. At the same time, Bezl Vrn-A1L Vrn-Blc was virtually indistinguishable from Vrn-Ala.
Thus, Vrn-A1L can be successfully used in selection for precocity as a result of combination with dominant
alleles of Vrn-BI locus.

This study was supported by the Russian Science Foundation (Grant No. 22-26-00085).

The main publications of authors on the subject of the abstract:

Chumanova E.V. et al. The effect of different dominant VRN alleles and their combinations on the duration
of developmental phases and productivity in common wheat lines // Russian Journal of Genetics (2020) 56:
822-834. doi: 10.1134/51022795420070029

Chumanova E.V. et al. Characterization of the VRN-Al allele introgressed from T. aestivum
ssp. petropavlovskyi that influences the heading time in bread wheat // Euphytica (2023) 219:53.
doi: 10.1007/s10681-023-03178-1

Take-home message:

The Vrn-AIL allele, which determines the late maturity of wheat, can be successfully used in selection for
early maturity as a result of combination with the dominant alleles of the Vrn-BI locus.

Effects of interaction between alleles of Vin-A7 and Vrn-B1 loci on the heading time of common
wheat lines of the winter cultivar Bezostaya 1
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Interaction model between Nicotiana taba-
cum elF4E factors and Potato virus Y VPg
protein

Criollo Delgado L., Lebedeva M.*, Taranov V.*

Moscow Institute of Physics and Technology, Moscow, Russia,
*All Russia Research Institute of Agricultural Biotechnology, Moscow, Russia

E-mail: kriollodelgado.l@phystech.edu

Potato virus Y (PVY) is a crop pathogen that affects Nicotiana tabacum L. and other members of the Sola-
naceae family. PVY infection relies on the interaction between viral genome-linked protein (VPg) and host-en-
coded eukaryotic initiation translation factors (eIF4E). Tobacco possesses an eIF4E multigene family, however
it is unknown which tobacco factors can interact with VPg. In this study, we used the yeast two hybrid (YTH)
assay to test the interaction between 10 tobacco factors eIF4E and 11 VPg obtained from PVY - resistant tobac-
co cultivars. The results showed that VPg interacts mainly with eIF4E-1, therefore mutagenesis PCR was used
to introduce missense mutations in this factor and generate three mutant factors: eIlF4E-1 FL, eIF4E-1 PS and
elF4E-1 GR. The functionality of these factors was tested through complementation assay and YTH assay was
used to assess their interaction with VPg. As result all mutant factors were functional, however only eIF4E-1
PS was able to disrupt the interaction with VPg, thus this factor may provide resistance to PVY. In conclusion,
eIF4E-1 is a promising target to increase the resistance of Tobacco to PVY using gene editing technology.

Take-home message:

The tobacco eukaryotic initiation translation factor eIF4E-1 is a promising target to increase the resist-
ance of Nicotiana tabacum to PVY using gene editing technology.

This work was funded by State Task no. FGUM-2022-0004.
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Bioinformatics search for bacilli genes responsible for the
induction of systemic resistance (ISR) in plants

Danilova lu.V., Pudova D.S., Gilmutdinova A.l., Vasilyeva Yu.A.,
Sharipova M.R.

Kazan Federal University, Kazan, Russia
E-mail: danilova146@mail.ru

Bacillus spp. cnocOOHBI CHHTE3MPOBATh SK30IONMNCAXAPULBL, CUAePOdOPDI, CYppaKTaHThI, UTPAlOIIe
0COOYI0 pOJIb B )KM3HM PacTeHMIT. broornuecknit KOHTPOIb MOXKET OBITh JOCTUTHYT ITyTeM HallpaBIeHHOI
reHeTNYeCKOoi MOV (UKaIVY OMOKOHTPOIBHBIX IITAMMOB.

Tenomer mtamMmoB B. pumilus 7P, B. intestinalis GM2 u B. subtilis GM5 fenionnpoBaHb! B 6a3e JaHHBIX
NCBI. Ienom mramma B. subtilis 168 ucnonp3oBamy Kak KOHTPOJIbHBI. AHHOTAIMIO TeHOMOB BBITIOJTHSIIN C
oMol b0 aBToMaTideckoro annoraropa NCBI PGAP u nporpammer Prokka v.1.12. Vicionb3yst 6a3bl ZaHHBIX
IMG ER_v5.0, RAST_v2.0 u cepBep antiSMASH Bo Bcex reHomax ObUI MeHTU(PULMPOBAH I'eH OMOCHHTe3a
oamumobakunHa (dhbF). B renome mramma B. pumilus 7P 611 mpeHTMOUIMPOBAH K1acTep OMOCHHTe3a
muxeHnsyHa (IchA). B ocTanpHbIX TaMMax HalifieH KacTep 0MOCKHTe3a CypaKTIHa, COCTOSALINIL U3 TPeX
reHOB (stfAA, srfAB, srfAC). [Ins oLileHKM BK/Iafia HajiIeHHbIX TeHOB B MHAYKIMIO ISR pacTenuit, mianupyercs
IIPOBECTU PeAKTMPOBaHME TeHOMOB UCC/IeyeMbIX IITAMMOB, ITyTeM yZa/IeHN A HaliIeHHbIX TeHOB C IOMOLIbIO
cucreMmbl CRISPR/Cas9.

VccnenoBaHue BBITTOTHEHO 3a cueT cpenctB rpanta PH® Ne22-16-00138 Ha uccmenoBaTenbckoit 6ase
[IporpaMMBbl CTpaTerM4eckoro axajeMmdeckoro muaepcTsa Kasanckoro demepanbHOro yHuUBepcuTeTa
(ITPMOPUTET-2030).
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The use of a genome substituted form of Avrodes to expand
the genetic diversity of common wheat

Davoyan R.O., Bebykina 1.V., Davoyan E.R., Zubanova Y.S.,
Boldakov D.M., Zinchenco A.N., Salina E.A.*, Badaeva E.D.**,
Adonina L.G.*

National Center of Grain named after P.P. Lukyanenko, Krasnodar, Russia,
*Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia,

**Vavilov Institute of General genetics, Russian Academy of Sciences, Moscow, Russia
E-mail: davoyanro@mail.ru

The synthetic form of Avrodes (BBAASS) and secondary synthetic recombinant forms (RS- forms) was
used to obtain of the lines with resistance to diseases. Using the C-banding and FISH methods 50 lines have
been studied to date. Rearrangements mainly affected the chromosomes of the D genome. In four lines ob-
tained using RS-forms the transfer of genetic material from two species simultaneously was established. Trans-
locations of T2DS.2DL-2UL from Ae. umbellulata, translocation T7SS.7SL-7DL, T5BS.5BL-5SL and substitu-
tion 1S(1B) from Ae. speltoides has been determined in line 4626. Line 3379 has translocation T7DL.7DS-7US
from Ae. umbellulata, translocations T1DS.1DL-1SL, T2DS.2DL-2SL, T5BS.5BL-5SL and the substitution of
45(4D) from Ae. speltoides. Translocations of T5BS.5SL from Ae. speltoides and T5DL.5DS-5US from Ae.
umbellulata were detected in line 4938 p-17. Substituted chromosomes 6D(6Dt) from Ae. tauschii and 7D(7S)
from Ae. speltoides were found in the 5791n17 line. The resulting translocations and chromosome substitution
are new. Translocations on chromosomes 2A, 1D, 2D, 3D and 5D obtained from Ae. speltoides also belong to
the new ones.

The main publications of authors on the subject of the abstract:

Hasosn, PO. u dp. Co30anue u usyueHue UHMPOPeccUsHblX TUHUL MALKOL NUUeHULbI, NOTYUEHHbIX HA
ocHose cunmemuueckoti popmot RS7 // Basunosckuti scypran eenemuxu u cenexyuu. 2019. T. 23. Ne 7. C. 827-
835.

Hasosn, PO. u dop. Vicnonv3osanue cunmemuueckoii popmuvt RS5 07151 nosyueHuss Ho8vixX UHMPOZPeCcCUBHBIX
JUHUTE mAzKOU nuenuybt // Basunosckuil sypran eenemuxu u cenexyuu. 2021. T. 25. Ne 7. C. 770-777.
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The study of an introgressive common wheat line with the
T3DS.3DL-3SL translocation from Ae. speltoides

Davoyan E.R., Boldakov D.M., Zubanova Y.S., Basov V.I.,
Kresamova A.A., Zinchenco A.N., Davoyan R.O., Davoyan R.O.,
Adonina L.G.*

National Center of Grain named after P.P. Lukyanenko, Krasnodar, Russia,
*Institute of Cytology and Genetics SB RAS, Novosibirs, Russia
E-mail: davayan@rambler.ru

A selection and genetic study of the introgressive line of common wheat 4567RD obtained using a syn-
thetic genome-substituted form Avrodes (BBAASS) was carried out. Using the method of fluorescent in situ
hybridization (FISH), the wheat-rye translocation 1RS.1BL was identified in the line, as well as the previously
unstudied translocation T3DS.3DL-3SL from Aegilops speltoides Tausch. Presence of 1RS.1BL confirmed by
molecular methods using the SMC9 DNA- marker. Along with this, the line consist markers Lrk10 and S30-
13L/AGA7-759R linked to leaf rust resistance genes Lr10 and Lr51 respectively. The leaf rust resistance level
ranged from 1 (resistant) to 2 (moderately resistant) over the years. The line differed from the recipient culti-
vars in the spindle shape of the spike and had significant differences in such characteristics as the length of the
spike and the number of spikelets in the spike. The yield components were at the level of the values obtained for
the high yielding variety Krasnodarskaya 99. The line has high protein and gluten content of 15.9% and 32.4%,
respectively. The score of bread maiking cvoliti was 4.5 points.

The main publications of authors on the subject of the abstract:

lasosn, O.P. u 0p. V3yuerue uHmpozpeccusHoLX TUHULE MALKOL NUEHUbL C 2eHEMUYECKUM MAMEPUATION
Aegilops tauschii no ycmotiuusocmu k 1ucmosoil prasuune // Basunosckuil sypHan 2eHemuKuy u cenexyuu.
2018. T. 22. Ne 1. C. 97-101.

Davoyan, E.R. et al. Allelic variants for Waxy genes in common wheat lines bred at the Lukyanenko nation-
al grain center // Vavilov Journal of Genetics and Breeding. 2019. T. 23. Ne 7. C. 910-915.

Participants' Talks

O
(0¢]



Mechanism and genetic origin
of stress-induced electrolyte leakage from
plant cells

Demidchik V.

Belarusian State University, Minsk, Belarus

E-mail: dzemidchyk@bsu.by

Electrolyte leakage is a marker of plant stress, such as salinity, pathogen attack, drought and extreme
temperatures. Together with elevation of cytosolic Ca>Tand accumulation of ROS, this reaction is the earliest
stress response of the plant. Recent research shows that electrolyte leakage induced by non-lethal stressesis
related tothe ion-channel-mediated processes rather than non-specific permeabilization of the cell membrane.
This study presents evidence that root cell electrolyte leakage is associated with activation of Kt channels en-
coded by Gork gene and anionic channels encoded by Almt1 gene. Using reverse genetic approach and electro-
physiology, we show a molecular mechanism of GORK opening,in the presence of ROS. We also report for the
first time the properties of root ALMT1 channel, demonstrating that this channel is well permeable to malate,
citrate and ascorbate, but poorly permeable to propionate, gluconate and fumarate. ALMT]1 also revealed low
permeability to chloride, suggesting that plant stress-responsive electrolyte leakage machinery mainly relies on
organic anions. Overall, our study sheds the light onto the origin of the fundamental stress reaction in plants.
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HoBble TecTbl RT-PCR ana vaeHtndmnkaumm
Pseudomonas fuscovaginae

Desyaterik A.A., Bondarenko G.N.,
Slovareva O.Y.

The Federal State Budgetary Institution All-Russian Plant Quarantine Center (FGBU “VNIIKR”), Bykovo, Russia
E-mail: anastasiya.10.00@mail.ru

Knrouesple cnoBa: Pseudomonas fuscovaginae, I11IP B peanbHOM BpeMeHH, pa3paboTKa MOJIEKY/ISIPHO-
reHeTNYeCKIX MEeTOJO0B AMArHOCTUKINL.

AxryanpHOCTB: BosOymutens 6ypoit THWIM MUCTOBOM 000/M0YKY mIneHunsl Pseudomonas fuscovagi-
nae MpefCTaB/IsIeT Cepbe3HYI0 OIIACHOCTD 3/1AKOBBIM KY/IbTYpaM. bakTepnos perymmpyercs TpeOOBaHUAMU
VIMIIOPTEPOB OTedecTBeHHOI mmeHunbvl — Ermnra u Ilakmcrana. [I1g aHanmsa pacnpoCTpaHEHHOCTU
¢uronarorena HeobxoxyMa ero upgeHTUPMUKanMA. OfHUM U3 MeTofoB sBysiercs [I1IP B peanbHOM BpeMeHN.
Ilenpio mccmenoBanys OBUIO ONpefeneHre CHelUUIHOrO y4acTKa reHoma Pseudomonas fuscovaginae n
non0op cucteMsl npaiiMepos u 3oua st [TLP.

OCHOBHBIE MeTOAMYECKNE MOAXOMbL: CPaBHMBAIM CIELVPUIHOCTb MUILIEHeil reHoMa Pseudomonas
fuscovaginae npu ucnonpzoBannu nparimepos F3/B3, PfF3/PfR3 u Pfs207-F/Pfs207-R. [TocnegoBarenbHOCTI
[TIIP-MumeHeil cpaBHUBAMU C IIOCIENOBATENbHOCTAMM, pasMemiéHHbiMM B GenBank. Ha crnenuduunyio
MMIIEHb TOAOVpa paiMepsl ¥ 30HbL.

Pesynbrarel uccnenoBanys: Ha ydyacTke reHoMa TunoBoro mramma 6akrepun LMG 2158 (chrom I)
ObM TIOKOOpaHbl opurnHaabHble HpariMepsl Pfs207-F/Pfs207-R u 3oupsr Pfs207-P1, Pfs207-P2, kxoTopsie
MOTYT MCIIONIb30BaThCA i feTeKuun Pseudomonas fuscovaginae merogom II1IP B peanbHOM BpeMeHN.

Take-home message:
[IIIP B peampHOM BpeMeHU sBsgeTcs 9(pPeKTUBHBIM MeTOROM A/ upaeHHTHMMKauuu Pseudomonas fus-
covaginae. Hamn 6butn mopo6panbl opurmHanbpHble npaiimeps! (Pfs207-F, Pfs207-R) un souper (Pfs207-P1
P£s207-P2) pna perexuym Pseudomonas fuscovaginae meropmom ITLIP.

PaapaboTka MNUP-Tecta B pexuMe 4peansHoro BpeMeHts Ana oeHTHdMkaumnn Pserdomonas fuscovaginae
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Development of a plasmid for CRISPR/Cas9 editing
of phytocyanin gene in Marchantia polymorpha

Diadkina 1.V., Valeeva L.R.

Kazan Federal University, Kazan, Russia
E-mail: ilonadiadkina@gmail.com

Phytocyanin (PC) gene family are plant-specific blue copper proteins which function as electron trans-
porters but also are involved in processes which explicitly characterize multicellular organization: cell differen-
tiation, plant reproductive structures formation, and somatic embryogenesis. However, the evolution of regu-
latory pathways in which PCs could be involved are not deeply studied yet. Liverworts, including well known
Marchantia polymorpha, are a great model systems for evolutionary and molecular genetics. The long term aim
of this study was to analyze the role of PCs in the development of M. polymorpha. We developed the binary
plasmid for PC gene (Mapoly0037s0115) mutation via CRISPR/Cas9 genome editing method. gRNA coding
sequences were inserted into the pMpGE_En03 vector under the control of MpU6 promoter. The MpU6:gRNA
sequence were subcloned into the binary vector pMpGEO11 for the transformation of plants. The following de-
velopment of knockout plants will allow us to find out the role of PCs in developmental processes in multicel-
lular plants. This work was supported by the President Scholarship PS-3391.2021.4 under the PRIORITY-2030
Program of Kazan Federal University.

Take-home message:

Previous studies have indicated that phytocyanins are involved in cell differentiation and reorganization.
The aim of this study was to generate the plasmid for a phytocyanin CRISPR/Cas9 mediated muation for the
further plant transformation.
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Practical experience in acceleration of plant
development under controlled
growing conditions

Divashuk M.G., Blinkov A.O., Kocheshko-
va A.A., Kroupin P.Yu., Svistunova N.Yu.,
Radzeniece S.B., Karlov G.l.

All-Russia Research Institute of Agricultural Biotechnology, Moscow, Russia
E-mail: divashuk@gmail.com

Speed breeding, a combination of genetic technology and controlled growing conditions (temperature,
light, humidity, gas environment composition), allows scientists to accelerate the shift of developmental stages
of plants (ontogenesis) and produce several generations per year. The technology is increasingly in demand
in plant science not only as an applied breeding tool, but also as an accelerated way to develop recombinant
inbred lines, pre-breeding, hybridological analysis and other research. We engineered the unique speed-breed-
ing facility FSD-1 which provides controlled lighting (including far-red), duration of dark and light period,
humidity, COz2 level and other parameters, being equipped with sensor systems and remote access. Preliminary
pilot studies on spring wheat, spring triticale, soybean, maize, and sunflower were carried out using FSD-1.
Positive results were obtained for all tested crops, except for maize, which makes the use of FSD-1 promising
for the implementation of scientific and applied projects in the field of speed breeding. The work was supported
by the Ministry of Education and Science of Russia (Government Assignment FGUM-2022-0008).

The main publications of authors on the subject of the abstract:

Miroshnichenko, D. et al., CRISPR/Cas9-induced modification of the conservative promoter region of
VRN-A1 alters the heading time of hexaploid bread wheat//Frontiers in Plant Science , 2022, 13, 1048695
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Biodiversity and ecology of fungi associat-
ed with wilt disease of alfalfa in the oases
of Southern Tunisia

Djebali N., Ben Alaya A., Khiari B., Ben
Slimene l., Chaouachi M., Badri M.,
Gentzbittel L.*, Ben C.**

Centre of Biotechnology of Borj Cedria, Tunisia, Tunisia,
*Project Center for Agro Technologies (Skoltech Agro), Skolkovo Institute of Science and Technology,
Skolkovo, Russia,

**Laboratoire Ecologie Fonctionnelle et Environnement, Université de Toulouse, CNRS, Toulouse, France
E-mail: dnaceur@yahoo.fr

This study aims to identify the causal agents of alfalfa wilting disease in the oases of the south region of
Tunisia, along with their ecology of infestation. Seventy nine fungal strains were isolated from roots, collars,
and stems of alfalfa. The inoculation of the fungal strains on alfalfa cultivar El-Hamma, Medicago truncatula
lines A17 and F83005.5 induced different reactions in plants depending on the inoculated Medicago species
and accession. The majority of the strains did not affect plant growth (59-86 %), the second group enhanced
plant growth (6-16 %), and the third group induced disease symptoms associated with a reduction of seedlings
growth (8-24 %). The results showed that alfalfa wilting disease is caused by a complex of four Fusarium com-
plexes, associated with secondary pathogens of Alternaria, Rhizoctonia, and Aaosphaeria species. In addaition,
the pathogenicity tests on date palm seedlings showed that Rhizoctonia solani and Fusarium acutatum species
reduced the growth of plants, with this later species reported for the first time infecting date palm seedlings,
suggesting that alfalfa constitute an alternate host for these pathogens.

Take-home message:

Alfalfa wilting disease is caused mainly by four Fusarium complexes i.e. E oxysporum, E solani, F. Fuji-
kuroi, and E incarnatum-equiseti. Alfalfa constitute an alternate host for some root pathogens of date palm in
the Tunisian oases.
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Shiny R Application for Distributed Gene
Regulatory Network computing:
ACase Study in Grapevine

Dolgaleva D.S., Pelagalli C.*, Pilati S.**,
Blanzieri E.***, Cavecchia V.****,
Astafiev S.N., Rumyantsev A.S.

Institute of Applied Mathematical Research of the Karelian Research Centre, Russian Academy of Sciences,
Petrozavodsk, Russia,

*DISI, University of Trento, Trento, ltaly,

**Research and Innovation Centre, Department of Genomics and Biology of Fruit Crops, Fondazione Edmund
Mach, Trento, Italy,

**CNR-IMEM & DISI, University of Trento, Trento, ltaly,

****CNR-IMEM, Trento, Italy
E-mail: abcdi_do@mail.ru

The ever increasing availability of transcriptomic data and analytical software for data mining allowed the de-
velopment of in-silico gene regulatory network (GRN) studies. These models can effectively support the biologist in
gene function discovery, metabolic pathway regulation and the molecular description of physiological events. GRN
computation based on causal relationship discovery (CRD) allows to produce a directed graph of GRN starting from
a set of genes, identified as the most associated ones. A big limitation of this approach is the computational power
required. A parallel CRD resource available to wide number of researchers is Distributed Computing (DC).

In this talk we briefly review the software and methods of in-silico CRD. We present an approach to distribut-
ed CRD processing by means of Shiny web application, R package for the PC algorithm of CRD, RBOINC interface
to BOINC-based DC system and virtualization. A case study of the CRD in grapevine (Vitis vinifera) is presented,
based on the gene expansion lists from a genome-wide BOINC-based (TN-Grid platform https://gene.disi.unitn.it/
test) CRD project called OneGenE (http://vitis.onegenexp.eu) and VESPUCCI projects.

The research described in this publication was made possible in part by R&D Support Program for under-
graduate and graduate students and postdoctoral researcher of PetrSU, funded by the Government of the Republic of
Karelia.

The main publications of authors on the subject of the abstract:

Dolgaleva D. et al. Distributed Computing for Gene Network Expansion in R Environment. 2022
DOI: 10.1007/978-3-031-22941-1_47

Pilati S. et al. Vitis OneGenE: A Causality-Based Approach to Generate Gene Networks in Vitis vinifera Sheds
Light on the Laccase and Dirigent Gene Families. 2021 DOI: 10.3390/biom11121744

Blanzieri E. et al. A Computing System for Discovering Causal Relationships Among Human Genes to Improve
Drug Repositioning. 2021 DOI: 10.1109/TETC.2020.3031024

Take-home message:

Gene Regulatory Network computation based on Causal Relationship discovery can be performed in parallel using
Distributed Computing. Our solution: Shiny + R + PC + RBOINC + BOINC + VirtualBox. Case: grapevine. Data:
OneGenE (from TN-Grid) + VESPUCCI.

Causality research In grapevine gene network
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The Role of the BELL1-2 transcription fac-
tor in the control of nitrogen-fixing nodule
development in legumes

Dolgikh A.V., Dymo A.M., Kantsurova E.S.,
Dolgikh E.A.

All-Russia Research Institute for Agricultural Microbiology, Saint-Petersburg, Russia
E-mail: sqgshadol@gmail.com

Single three-amino acid loop extension (TALE) homeodomain proteins regulate different developmental
processes. In plants this group of proteins includes the KNOTTED-like (KNOX) and BEL-like (BELL) families.
Whereas the role of KNOX transcription factors in the control of symbiosis was studied early, BELL transcrip-
tion factors have received less attention. We found out that among all BELL genes, BELLI-2 gene is the most
significantly upregulated in the inoculated roots and nodules of such legume plants as Medicago truncatula
G. and Pisum sativum L. We detected the ability of the PsSBELL1-2 transcription factor to form complex with
PsKNOXO9. In addition, we showed that PsBELL1-2 can interact with the PSDELLA1 (LA) protein-regulator of
the gibberellin pathway, which has a previously demonstrated important role in symbiosis development. Look-
ing for possible target of BELL1-2 we found that expression of GA20o0x and IPTI can be possibly regulated by
this transcription factor.Taken together, these data indicate the important role of BELLI-2 in the control of the
symbiotic nodule formation.

This work was supported by grant RSF 22-26-00279

The main publications of authors on the subject of the abs tract:

Dolgikh A.V. et al. Identification of BELL Transcription Factors Involved in Nodule Initiation and Devel-
opment in the Legumes Pisum sativum and Medicago truncatula // Plants (2020) vol. 9,12 1808. doi:10.3390/
plants9121808

Take-home message:

BELL1-2 can possibly influence of gibberellic acid metabolism through interaction with DELLA1 or
through regulation of GA200x expression.

BELLI1-2 can influence on expression of genes associated with cytokinin metabolism.
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Regulation of the immune response in legume-rhizobial sym-
biosis development

Dolgikh E.A., Dymo A.M., Kozyulina P.Y., Paviova O.A.,
Kantsurova E.S.

All-Russia Research Institute for Agricultural Microbiology, Saint-Petersburg, Russia
E-mail: dol2helen@yahoo.com

Recent studies of the effect of nodule bacteria signal molecules, the Nod factors, revealed their ability to
suppress the immune response in a wide range of plants. However, the receptors and regulators of this process
in legume plants still remain unknown. It has been suggested that the suppression of immune response by
Nod factors may be related to their effect on stability of the pattern-recognizing receptors (PRR) and activity
of main regulators of signal pathways, the mitogen-activated protein kinases (M AP kinases). Using transcrip-
tomic approach, the several candidates for the role of PRR and MAP kinases’ stability regulators such as E3—-
ubiquitin ligase and two phosphatases were identified. It is known that the AtLYK3 receptor is involved in the
recognition of Nod factors and immunity suppression in Arabidopsis, so its closest homologues in legumes
were searched. As a result, a new LysM-containing receptor was identified as well as its effect on immunity
suppression during symbiosis development in Pisum sativum and Medicago truncatula composite plants was
investigated.

The work was supported by a grant from RSF (grant 21-16-00106).

The main publications of authors on the subject of the abstract:

Kozyulina PY., Pavlova O.A., Kantsurova (Rudaya) E.S., Bovin A.D., Shirobokova S.A., Dolgikh A.V,
Dymo A.M., Dolgikh E.A. Transcriptomic analysis of pea plant responses to chitooligosaccharides’ treatment
revealed stimulation of mitogen-activated protein kinase cascade // Front Plant Sci. (2023) 14: 1092013. doi:
10.3389/fpls.2023.1092013.

Take-home message:

Using transcriptomic approach, the several candidates for the role of PRR and MAP kinases’ stability
regulators were identified.

A new LysM-containing receptor involved in immunity suppression was found.
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Identification of functional transcription factor binding motifs
in the Arabidopsis thaliana ChlP-seq data

Dolgikh V.A., Zemlyanskaya E.V., Levitsky V.G.

Institute of Cytology and Genetics of the Siberian Branch of the Russian Academy of Sciences & Novosibirsk State University, Novosibirsk, Russia

E-mail: dolgikh@bionet.nsc.ru

Transcription factors (TFs) regulate the expression of target genes by binding to cis-regulatory elements
(CREs) in their promoters. Such regulation is controlled by several types of mechanisms, including (I) physical
interactions between TF and DNA and oligo-/multimerization of TFs. For correct binding of TF complexes
with DNA, gene promoters contain complex CREs. Thus, promoters contain cis-regulatory modules (CREs)
of two or more CREs. In addition, one TF can bind several alternative CREs. The intricate structure of CRMs
makes it difficult to systematic experimental research. Bioinformatics integration of ChIP-seq data (that rep-
resents the CRE of the TF under study and its partners) with RNA-seq data (reflecting the transcriptional
response of potential TF targets) can facilitate such researches. In this work, we have developed a pipeline SF-
Motif for identifying functional CREs and CRMs based on the integration of ChIP-seq and RNA-seq data. We
used genome-wide ChIP-seq data on binding the key phytohormone ethylene TF EIN3, and the ethylene-in-
duced transcriptome data, to assess the functionality of the pipeline.

This work was supported by the RSF grant no. 20-14-00140

The main publications of authors on the subject of the abstract:

Dolgikh VA, Wiebe DS, Levitsky VG, Zemlyanskaya EV Integration of ChIP-seq and RNA-seq data in struc-
ture-function analysis of cis-regulatory elements // Bioinformatics of Genome Regulation and Structure/Systems
Biology (BGRS/SB-2022) Abstracts — Novosibirsk: ICG SB RAS, 2022. - 599 p DOI 10.18699/BGRS/SB-2022-000.

Take-home message:

Our pipeline SFMotif is able to determine the major transcription factor binding motif, its alternative
structural variants, binding motifs of potential partner transcription factors, and functional cis-regulatory
modules between them.
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Effect of Gene Silencing of Translation
Initiation Factors elF(is0)4G and
elF(iso)4E on Sour Cherry Rootstock
Resistance to Sharka Disease

Dolgov S.V.*, Mourinets L.Yu.*, Pushin A.S.**,
Khmelnitskaya T.**, Timerbaev V.R.*

Nikita Botanical Garden — National Scientific Center of RAS, Yalta, Russia,
*Nikita Botanical Garden — National Scientific Center of RAS Branch of Shemyakin and Ovchinnikov Insti-
tute of bioorganic Chemistry RAS, Yalta, Russia,

**Branch of Shemyakin and Ovchinnikov Institute of bioorganic Chemistry RAS, Pushchino, Russia

E-mail: dolgov@bibch.ru

Sharka disease, caused by the Plum pox virus (PPV), is one of the most harmful viral diseases that affect
stone fruit crops. The absence of natural resistance to the virus in stone fruits has become a decisive factor for
the use of genetic transformation methods to obtain stable forms. The eIF(is0)4G and elF(iso)4E genes encode
translation initiation factors used in the PPV life cycle. In the presented study, the effect of silencing these genes
using the RNA interference method on the resistance of sour cherry rootstock 146-2 plants (Prunus pumila L.
x Prunus tomentosa Thunb) to the sharka disease was studied. The silencing of the elF(is0)4G and elF(iso)4E
genes in transgenic plants was confirmed by the quantitative PCR. The presence of specific small interfering
siRNAs was confirmed by the method of Northern blotting.. The ELISA results showed that silencing the
elF(is0)4G gene did not lead to increased resistance while silencing the elF(iso)4E factor gene led to increased
resistance to the PPV. The work demonstrates a approach in which the creation of stone cultures resistant to the
plum pox virus can be achieved by suppressing the genes of translation initiation factors.

The main publications of authors on the subject of the abstract:

Mourenets, L.; Pushin, A.; Timerbaev, V.; Khmelnitskaya, T.; Gribkov, E.; Andreev, N.; Dolgov, S. Effect of
Gene Silencing of Translation Initiation Factors elF(is0)4G and elF(iso)4E on Sour Cherry Rootstock Resistance
to Sharka Disease // Int. ]. Mol. Sci. 2023, 24, 360. https://doi.org/10.3390/ijms24010360

w
=
<
~
%)
2z
=i
<
B
Q
=
=]
A

108




Evolution of leaf development in land
plants: a bioinformatic approach

Domashkina V.V., Romanova M.A.,
Maksimova A.l.*, Pawlowski K.**,
Voitsekhovskaja O.V.*

Department of Botany, St. Petersburg State University, Saint-Petersburg, Russia,
*Laboratory of Molecular and Ecological Physiology, Komarov Botanical Institute, Russian Academy of
Sciences, Saint-Petersburg, Russia,

**Department of Ecology, Environment and Plant Sciences, Stockholm University, Stockholm, Sweden

E-mail: st055296@student.spbu.ru

Origin of specific photosynthetic organs - leaves, that greatly influenced the ecology of Earth is enig-
matic. Leaves of angiosperms develop via specific meristems. Transcriptional polarization of adaxial (ARP,
C3HDZ) and abaxial (YABBY, KANADI) determinants is prerequisite for the origin of marginal and plate
meristems that are in turn regulated by the members of T3 clade of WOX TFs. To address regulation of leaf
development in evolutionary context we have searched the homologs of abovementioned TFs in the available
genomes and transcriptomes of bryophytes, lycophytes and ferns. We have revealed that two adaxial and two
abaxial determinants are present in bryophytes; ARP was likely lost in Lycopodiales and YABBY in Selaginel-
lales; both ARP and YABBY were likely lost in ferns. T3 clade of WOX TFs has independently originated in
Polypodiopsida and seed plants. Incorporation of anatomical data into molecular context suggests that ARP,
C3HDZ, YABBY and KANADI likely do not act as polarity genes in lycophytes and supports independent or-
igin of marginal meristem in Polypodiopsida and spermatophytes.

Research is supported by RSF, project 22-24-20049 and St-Petersburg Science Foundation.

The main publications of authors on the subject of the abstract:

Romanova M.A., Domashkina V.V., Maksimova A.L, Pawlowski K. and Voitsekhovskaja O.V. All together
now: Cellular and molecular aspects of leaf development in lycophytes, ferns, and seed plants Front. Ecol. Evol. Sec.
Evolutionary Developmental Biology. 2023, Vol 11 https://doi.org/10.3389/fev0.2023.1097115

Take-home message:

The leaf development toolkit composed of ARP, C3HDZ, YABBY and KANADI transcription factors
was already present in the common ancestor of land plants; different components of this toolkit were lost in
Lycododiales, Selaginellales and Polypodiophyta.
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Analysis of some Asteraceae plants microbial activity
towards brown rot of potato pathogen

Domoratskaya D.A.

The Federal State Budgetary Institution All-Russian Plant Quarantine Center, Moscow, Russia
E-mail: danadomoratskaya@mail.ru

Ha ceropusimHuii feHb B MUpe eCTb MOTPeOHOCTb B COXpAaHEHNM ypO)XKaeB, Ha KOTOpPbIe HeraTMBHO
BIMAIOT (UTONATOTEHHbIE OPraHM3MBI, IIOCTOSIHHO IPUCIIOCAONMBAIOIMecs K yXKe MCIOMb3YIOLUIVIMCS B
IpaKTyKe IpenapaTaM. Pa3paboTka TeXHOIOIMM MONTyYeHNs IPUPORZHOrO aHTMOAKTepUaIbHOTO IIpernapara
MO>XET IOMOYb IIPOPUIAKTIKE U YHUUTOXKEHIIO 049aroB 00jIe3Hell CebCKOX03SICTBEHHBIX KY/IBTYP.

Beito mokasaHo, 4TO coenvHeHUs psifa THO(EHOB, BbIpabaTbiBaeMble PACTEHUSAMU CeMeNCTBa
AcTpoBble, yrHeTaolIle AeICTBYIOT Ha BO3OYANTe/sI KAPAaHTUHHOTO 6aKkTepno3a 6ypoil GakTepyaabHO THUIN
Ralstonia solanacearum.

B MoeM mcciemoBaHUM CpaBHUBAETCS [EVICTBUE SKCTPAKTOB M3 PA3IMYHBIX PAaCTEHUI CeMelicTBa
AcTpoBble Ha YNCTYIO KYIBTYPY R. solanacearum B yCTOBUSIX in Vivo C TOMOIIBIO METOJIA TIOCEBA ITyaCCOHEPOM
Ha IUVIOTHYIO CPefy ¥ MeTOJja JVICKOB C Ja/IbHENIIVM aHa/IM30M 30HbI ITOJaBIeHNs pocTa. PaspabarbiBaeTcst
MeTop Hanbosee 3G deKTUBHOI IKCTPAKIUY TMO(EHOB U3 HaJJ3eMHBIX I TIOf[3EMHBIX YacTell pacTeHMIL.

O>xmpaeTcsi, 9YTO IKCTPAKT KOpHeil MoppoBHuKa wuraporonoBoro Echinops sphaerocephalus 6ynet
obnagarh Haubojee CWIbHOM aHTMOMOTMYECKON aKTUBHOCTBIO, MCXOfA M3 JUTEPATYPHBIX HAHHBIX IIO
COflep>KaHMIO B HeM THO()EHOB, XOTs BIIepBble TAKYI0 aKTVBHOCTD 3aMeTI/IM Ha paCTeHMAX OapXxaTlieB.
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DNA-technologies in rice and vegetable
crops breeding

Dubina E.V., Makukha Yu.A., Korzh S.0.,
Lesnyak S.A., Gorun O.L., Yavceva E.l.

FSBSI «Federal Scientific Rice Centre», Krasnodar, Russia
E-mail: lenakrug1@rambler.ru

Sustainable growth of competitive agricultural products is possible due to the acceleration of the breed-
ing process. In this regard, biotechnological approaches are becoming relevant. In the laboratory of the IDB
of the FNC of Rice, work is underway to create rice varieties resistant to pyriculariosis using MAS. Together
with the breeders of the center and the ANC "Donskoy", a number of varieties with Pi genes have been created
that ensure the resistance of rice to pyriculariosis. Scientific research is underway to develop and implement
marker systems that provide control of target genes and their allelic state in the hybrid material of rice and veg-
etable crops. Marker systems for the identification of Sub genes for rice responsible for tolerance to prolonged
flooding and SSR for the Waxy gene responsible for the nutritional and technological qualities of cooked rice
are identified. A methodology has been developed for evaluating white cabbage for resistance to vascular bac-
teriosis and fusarium on the basis of DNA labeling. Scientific work has been carried out on the identification of
genes for resistance to TMYV, fusarium, late blight, tomato alternariasis using marker systems.

The main publications of authors on the subject of the abstract:

Korzh S.0. et al. Molecular genetic evaluation of tomato breeding material for resistance to late blight, fusarium
and tobacco mosaic virus. Agrophysics.-2023.-No.1,P8-14

Dubina E.V. et al. The study of polymorphism of SSR loci of resistance to Xanthomonas campestris pv.
campestris in white cabbage.-Rice growing.-2021-No.3(52).-P43-48

Dubina E.V. et al. The use of SSR-markers in rice breeding for resistance to blast and submergence tolerance.
Agronomy Research.-2022.-vol.20.Ne3.-P.531-548

Take-home message:

A search was made for DNA-markers for identifying genes of resistance to diseases of tomatoes, white cab-
bage; genes of resistance to blast and tolerance to prolonged flooding on rice.
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Simultaneous application of five
exogenous dsRNAs for the regulation of
anthocyanin metabolism-related genes and
anthocyanin biosynthesis in Arabidopsis
thaliana

Dubrovina A.S., Suprun A.R., Aleynova O.A.,
Kiselev K.V.

Federal Scientific Center of the East Asia Terrestrial Biodiversity, Far Eastern Branch of the Russian Acade-
my of Sciences, Vladivostok, Russia
E-mail: dubrovina@biosoil.ru

Exogenous application of double-stranded RNAs (dsRNAs) to plant surfaces has emerged as a promising
tool for gene silencing in plants. However, regulation of plant endogenous

genes via external dsRNA treatments has not been sufficiently investigated. In this study, we targeted
5 genes in Arabidopsis thaliana, including 3 transcription factor (AtCPC, AtMybL2, AtANAC032), a calmod-
ulin-binding protein (AtCBP60g), and an anthocyanidin reductase (AfANR) genes, which are all known as
negative regulators of anthocyanin accumulation. dsSRNAs encoding these 5 genes were exogenously applied
both separately and simultaneusly to the foliar surface of A. thaliana. Expression of the target genes was ana-
lyzed by qRT-PCR, and anthocyanin levels were monitored by HPLC-MS. All exogenous dsRNAs considerably
downregulated the 5 genes and induced anthocyanin accumulation. Simultaneous application of the dsSRNAs
activated the accumulation of anthocyanins more efficiently than any one of these dsRNAs separately. The data
are important for plant biotechnology and gene functional studies. This work was supported by a grant 23-26-
00253 of the Russian Science Foundation.

The main publications of authors on the subject of the abstract:

Kiselev, K.V.; Suprun, A.R.; Aleynova, O.A.; Ogneva, Z.V.; Kalachev, A.V.; Dubrovina, A.S. External dsR-
NA downregulates anthocyanin biosynthesis-related genes and affects anthocyanin accumulation in Arabidopsis
thaliana // Int. J. Mol. Sci. (2021) 22: 6749.

Nityagovsky, N.N.; Kiselev, K.V.; Suprun, A.R.; Dubrovina, A.S. Exogenous dsRNA induces RNA interfer-
ence of a chalcone synthase gene in Arabidopsis thaliana // Int. ]. Mol. Sci. (2022) 23: 5325

Take-home message:

The gene-specific exogenous dsRNAs considerably downregulated 5 target genes and induced antho-
cyanin accumulation in Arabidopsis both separately and simulaneously. Simultaneus application was more
efficient.
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Study of spring triticale glutenin genes

Dudnikov M.V., Kirov L.V., Soloviev A.A.*, Saenko K.Yu.*

All-Russia Research Institute of Agricultural Biotechnology, Moscow, Russia, Moscow, Russia,
Moscow Institute of Physics and Technology, Moscow, Russia,

*All-Russia Research Institute of Agricultural Biotechnology, Moscow, Russia
E-mail: max.dudnikov.07 @gmail.com

Today, the main efforts of triticale breeders are aimed at obtaining varieties with flour quality indicators
close to wheat. In particular, special importance is attached to the study of high-molecular glutenins, which are
important in the field of bakery production due to their influence on the elasticity of bread.

We conducted a screening of the spring triticale collection to study the diversity of the collection for
high-molecular-weight gluten. Approaches have been developed for sequencing variable regions of glutenin
genes in order to identify allelic variants of Glu Bx. Thanks to this, we were able to distinguish alleles that have
an important baking value, namely: BX7, Bx14, Bx7. When studying the structure of genes, we revealed a high
level of polymorphism in the promoter region of this gene.

We conducted a study of the triticale collection on the genetic diversity of the promoter region of the Glu
Bx1 gene, among which four screening variants were found, which we designated: L, M, MS, S.

Thus, the study of allelic variants and the relationship of the promoter region of the Glu Bx1 gene will
allow us to identify and evaluate their relationship with the baking qualities of triticale.

Funding: This research was funded by the Ministry of Education and Science of Russian Federation (Go-
szadanie No. FGUM-2022-0005)

The main publications of authors on the subject of the abstract:

Dudnikov M. et al. Identification and variation analysis of long non-coding RNA genes expressed at early
stages of seed development in Triticale //PlantGen2021. - 2021. - C. 43.

Polkhovskaya E. et al. Long-Read cDNA Sequencing Revealed Novel Expressed Genes and Dynamic Tran-
scriptome Landscape of Triticale (x Triticosecale Wittmack) Seed at Different Developing Stages //Agronomy. -
2023. - T. 13. -Ne. 2. - C. 292.
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SAD and FAD genes expression in seeds of Linum
usitatissimum L.

Dvorianinova E.M., Pushkova E.N., Rozhmina T.A.*,
Povkhova L.V., Novakovskiy R.O., Dmitriev A.A., Melnikova N.V.

Engelhardt Institute of Molecular Biology, Russian Academy of Sciences, Moscow, Russia,
*Federal Research Center for Bast Fiber Crops, Torzhok, Russia
E-mail: voca-on@mail.ru

Linseed (Linum usitatissimum L.) is a source of valuable oil. Fatty acid synthesis in flax seeds is regu-
lated by the SAD and FAD genes. At five time points after flowering, seeds were collected from typical rep-
resentatives of nine varieties planted under different conditions of temperature (16, 20, 24°C) and irrigation
(abundant, normal, poor). On sequencing, 8 million Illumina reads per sample were obtained on average. We
established expression profiles of SAD2-1, SAD2-2, SAD3-1, SAD3-2, FAD2a-1, FAD2a-2, FAD2b-1, FAD2b-2,
FAD2c-1, FAD2c-2, FAD2d-1, FAD2d-2, FAD2e-1, FAD2e-2, FAD2f-1, FAD2f-2, FAD2g-1, FAD2g-2, FAD2h,
FAD3a, FAD3b, FAD3c-1, FAD3c-2, FAD3d-1, and FAD3d-2 genes. The SAD3-1 gene had increased expression
compared to the other SAD genes. Among the FAD2 genes, FAD2b-2 had the highest expression. Expression of
FAD3a and FAD3b was the greatest of the FAD3 genes. The analysed genes with the highest expression within
each group might have the greatest impact on the synthesis of oleic, linoleic, and linolenic acids in flax seeds.
Our data contribute to understanding processes regulating the conversion of linseed oil fatty acids. The work
was funded by RSE, grant 21-16-00111.

MDS plot for gene expression in flax

seeds (orange) and capsules (blue) Heatmap for FAD3a and FADZb expression in flax seeds

(green - lowest expression, red - highest expression)
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Regulation of the immune response during development of
the legume-rhizobial symbiosis

Dymo A., Kozyulina P., Paviova O., Kantsurova (Rudaya) E.,
Dolgikh E.

All-Russia Research Institute for Agricultural Microbiology, Saint-Petersburg, Russia
E-mail: dymoalina@yandex.ru

Recent studies of the influence of nodule bacteria signal molecules, the Nod factors, revealed their abil-
ity to suppress the immune response in a wide range of plants. However, the receptors and regulators of this
process in legume plants still remain unknown. It has been suggested that the suppression of immune response
by Nod factors may be related to their effect on stability of the pattern-recognizing receptors (PRR) and activ-
ity of main regulators of signal pathways, the mitogen-activated protein kinases (MAP kinases). Using tran-
scriptomic approach, the several candidates for the role of PRR and MAP kinases’ stability regulators such as
E3-ubiquitin ligase and two phosphatases were identified. It is known that the AtLYK3 receptor is involved in
the recognition of Nod factors and immunity suppression in Arabidopsis, so its closest homologues in legumes
were searched. As a result, a new LysM-containing receptor was identified as well as its effect on immunity
suppression during symbiosis development in Pisum sativum and Medicago truncatula composite plants was
investigated

The work was supported by RSF grant 21-16-00106

The main publications of authors on the subject of the abstract:

Kozyulina PY., Pavlova O.A., Kantsurova (Rudaya) E.S., Bovin A.D., Shirobokova S.A., Dolgikh A.V,
Dymo A.M., Dolgikh E.A. Transcriptomic analysis of pea plant responses to chitooligosaccharides’ treatment re-
vealed stimulation of mitogen-activated protein kinase cascade // Front Plant Sci. 2023. V. 14: 1092013. doi:
10.3389/fpls.2023.1092013.

Take-home message:

1. The new receptor is a possible regulator involved in the control of the immune response in peas.

2. Possible targets of the action of Nod factors in peas have been identified - E2-ubiquitin-conjugating
enzyme and two phosphatases.
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Extracellular secondary metabolites of the moss Ceratodon
purpureus as a source of new antibacterial compounds

Dzhabrailova S.M., Shakirov E.V., Valeeva L.R.

Kazan Federal University, Kazan, Russia
E-mail: penguinaz00@gmail.com

The uncontrolled increase in antibiotic resistance among pathogenic microorganisms is a major global
health threat, required the search for new antibacterial compounds. Thereby, Bryophytes are of great inter-
est due to their potential as a source of bioactive compounds with antibacterial, antifungal, antioxidant and
anticancer activity. The goal of the current study was to analyze the moss Ceratodon purpureus’ metabolites'
antibacterial activity.

Low molecular weight metabolites from moss exudates was purified using ion-exchange resin. Metabo-
lites of both C. purpureus lines, R40 and GG1, inhibited the growth of gram-positive S. aureus ATCC25923 at 5
mg dry matter/disc, while no antibacterial activity was observed against gram-negative S. marcescens SM6. The
minimal inhibitory concentration for the R40 line’s metabolites against S. aureus was 12.5 mg/ml.

Thus, we have found new moss-derived low molecular weight secreted compounds with antibacterial
activity against Gram-positive bacteria S. aureus.

This work was supported by the President Scholarship PS-3391.2021.4 under the Strategic Academic
Leadership Program of Kazan (Volga Region) Federal University (PRIORITY-2030).

Take-home message:

The antibacterial properties of extracellular metabolites secreted by a moss C. purpureus were studied.
The inhibitory activity of purified low molecular weight metabolites against gram-positive S. aureus was shown.

Extracellular secondary metabolites of Ceratodon purpureus moss

as a source of new antibacterial compounds.

Dzhabrallova SM., Shakdroy EV, Valesva LR
Foazan Federal University, Kazan, Rusaia
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Genetic diversity in Amaranthaceae species
in stress-tolerance context

Erbay M., Khapilina O.N.*, Magzumova S.*, Turzhanova A.S.*,
Terletskaya N.V.**

Faculty of Biology and Biotechnology, Al-Farabi Kazakh National University, Aimaty, Kazakhstan,
*National Center for Biotechnology, Astana, Kazakhstan,

**Institute of Genetic and Physiology, Aimaty, Kazakhstan
E-mail: malika.isa99@mail.ru

In the arid conditions the adaptive potential and biochemical properties of the Amaranthaceae sp. can
contribute to their introduction into agricultural industry and promotion in the market. The analysis of mo-
lecular genetic polymorphism is one of the most significant tools for analyzing plant resources. Our work
aimed to look at the polymorphisms of allelic variations of the auxin response factor (ARF) and superoxide
dismutase (SOD) gene families, as well as the genetic diversity of six Amaranthaceae species, using the retro-
transposons-based fingerprinting approach. We implemented the multi-locus exon-primed intron-crossing
(EPIC-PCR) profiling approach we used to examine allelic variations in the ARF and SOD gene families. The
inter-primer binding site (iPBS) PCR amplification technique was used for genome profiling, which demon-
strated a differences in genetic diversity of the Amaranthaceae samples studied. It is shown that the genetic
diversity of Amaranthaceae sp. is a factor in their increased tolerance to adverse environmental conditions.
Further studies of gene flow in the context of abiotic factors may be useful in understanding the observed pat-
terns of genetic diversity.

The main publications of authors on the subject of the abstract:

Terletskaya, N.V.; Turzhanova, A.S.; Khapilina, O.N.; Zhumagul, M.Z.; Meduntseva, N.D.; Kudrina, N.O.;
Korbozova, N.K.; Kubentayev, S.A.; Kalendar, R. Genetic Diversity in Natural Populations of Rhodiola Species of
Different Adaptation Strategies. Genes 2023, 14, 794. https://doi.org/10.3390/genes1404079

Take-home message:

We studied the polymorphisms of the ARF and SOD gene families, as well as the genetic diversity of six
Amaranthaceae species, using the retrotransposons-based fingerprinting approach. It's interesting for under-
standing of stress-tolerance.
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NpoeHTudmnkauma BbICOKOOSIEUHOBbIX
reHOTUNOB siAep NoacONMHeYHUKa B
cerpervpyroLuieM noToMmcTBe C MOMOLLbIO
MUK-cnekTpomeTpumn

Efimenko S.G., Efimenko S.K.

V.S. Pustovoit All-Russian Research Institute of Qil Crops, Krasnodar, Russia
E-mail: biohim@uvniimk.ru i

CopepXKaHue O/IEMHOBONM KUCAOTBI B IIOICOIHEYHOM Macle B BBICOKOOJIEMHOBBIX T'€HOTUIIAX
KOHTPOMPYETCA MyTaHTHBIM HOMMHAHTHBIM reHoM Ol. BbI1o mokasaHo, 4TO Ha 9KCIIPECCUIO 3TOTO TeHa
BIMAIOT TeH-MOAM(UKATOP, TeH-CYIIPeccop M MO3aldHOe pacIpefie/ieHNe OJIEMHOBO KUCTOTHI B TKaHAX
ceMsioNell TOACONMHeYHKA. VfeHTnuKanys MyTaHTHBIX T€HOTUIIOB CeMsTH He0OXO1IMa JIs IOBBILIEHVIS
3¢beKTUBHOCTH CemeKI[ BBICOKOOTEMHOBBIX POPM. ATbTepHATUBHBIM METOZIOM OIPefie/IeHIsI COTeP>KaHNUs
OJIEMHOBOJ KUCTIOTbI B IOCOTHEYHOM Macie ABjsAeTcsa ucnonb3obanme VK-ananmmsatropa MATRIX-I. B
JTabopatopunbuoxnmun BHUVIMK 6b11apaspaboranakaanbpoBodHas MOJIEb/ IS OTIPeieIeH U COfleP>KaHUs
OJIEVIHOBOJ KJC/IOTBI B IIO[ICOJTHEYHOM Macye. VICIIONb3ysl 9Ty TeXHMKY, MBIl OTOOpanu sifipa ¢ pasIMuHbIM
Cofiep>KaHMeM OJIEMHOBON KMCIOTBI B Ayamna3oHe oT 36 mo 91%. 3areM Afpa pasgenman Ha TPU YacTU: [Be
CEMANIONN ¥ OFHY TeMMy/Ty. XMMWYECKNI aHa/IN3 CEMAMOJEN ITOKa3as, YTO HEMO/IHAA IIEHETPAHTHOCTD I'eHa
Ol cocrapmsana ot 45 10 91% 0/1eMHOBOJ KMCIOTHI, @ MO3aMYHOCTD focturana 22%. CopepxaHue 0JIeTHOBOM
KUCTIOTBI B TeMMYJIe Haxoauaoch B npepenax 80-90%. Vicnonbsys VK-crekTpoMeTpuio, MOXKHO OTOMpaTh
BBICOKOOJIEVIHOBbBIE 3€pHA C XOPOUIVM IIPOsAB/IEHNEM NIPU3HAKA IIPY BBICOKOJ CKOPOCTH.

The main publications of authors on the subject of the abstract:

Aeagponos O.C., Bumiok B.IO., ITopenuxosa M.A., Epumenxo C.I, 3eepes JI.B., IIpyonuxos C.M.
B8bICOKOONIEUHOBYILL NOOCONTHEUHUK U COBPEMEHHbIE MeO0bl KOHMPOS COOEPHAHUS 0/IeUH080Li Kucromol //
ITuwiesas npomviuinenHocmy: Hayka u mexuonozuu. — 2013. - Ne 4 (22). - cmp. 91-94.

E¢pumenko C.I', Epumenko C.K. Ixcnpecc-oueHKa co0epianus 0n1euHo80w U IUHONEB01 HUPHBIX KUCTIOM
68 Macse 8 usmenveHHvX A0pax nooconHeuHuka memooom MK-cnexmpomempuu // Macnuutvle Kynvmypol. —
2018. - Tom 4 (176). — cmp. 58-63.

Take-home message:

Ins VK-ananusatopa MATRIX-I 6buta paspaboraHa KanmOpOBOYHAs MOJeTb /I OIpemeneHs
cofiep>KaHNsA ONIEMHOBOV KMC/IOTBI B Macjle KOCTOYeK mojconHedyHmka. Vicnonbsya VK-cnekrpomerputo,
MOYKHO OTOMpPATh BBICOKOOIEMHOBBIE 3epHA C XOPOLIMM IMPOsBIeHMEM IIPU3HAKA IIPU BHICOKOI CKOPOCTH.

T
WE, Pustovoit Al-Russian Research Institute of Ol Crops
Ehmanko 5.0, Ehmanko S.H
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Influence of environmental conditions on the duration
of ontogenesis phases in wheat-rye 5R(5A) substituted lines

Efremova T.T., Chumanova E.V., Khristenko .M.

Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia
E-mail: efremova@bionet.nsc.ru

Homoeologous group 5 chromosomes of wheat and rye possess genes that have a significant influence on
the time of earing, growth habit and frost tolerance. The aim of this study is to investigate the effects of dom-
inant and recessive alleles of the rye VRN-R1 gene in the wheat-rye 5R(5A) substituted lines on duration of
interphase periods, growth habit and winter hardiness. The lines were growth in greenhouse, spring and winter
sowing in the forest-steppe conditions near Novosibirsk. It has been established that by replacing chromosome
5A with chromosome 5R, depending on the genetic background of wheat can change the growth habit and
influence winter hardiness. It has been shown that spring lines differ from the recipient varieties in the rate of
development in ontogenesis and significantly differ in the duration of "tillering-first node" stage.

The research work was supported by the Russian Science Foundation (grant Ne 22-26-00085).

The main publications of authors on the subject of the abstract:

Efremova T.T., Chumanova E.V., Zhukova 1. M. Winter hardiness analysis of wheat-rye 5R(5A)-substitut-
ed lines in Western Siberia // Cereal Research Communications (2022) 50: 25-35 doi.org/10.1007/s42976-021-
00147-z
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The WOX genes in the regulation
of somatic embryogenesis in the Medicago
truncatula

Efremova E.P., Tvorogova V.E., Lutova L.A.

Saint Petersburg State University, Saint-Petersburg, Russia
E-mail: elenaefrd5@gmail.com

Plant somatic cells can be reprogrammed into totipotent embryonic cells that are able to form differenti-
ated embryos in a process called somatic embryogenesis (SE). SE can occur naturally in some plant species and
it is widely used for plant biotechnology. This process is regulated by hormone treatment and many proteins,
among which WUSCHEL-related homeobox (WOX) transcription factors are believed to play crucial roles.
Our previous studies have shown that Mt WOX9-1 stimulates SE in Medicago truncatula. The aim of the present
research is to search for new MtWOX genes regulating SE. Using transcriptomic data and literature analysis,
we selected several genes with an increased expression level during SE or in the generative organs and have ob-
tained calli with the overexpression of these MtWOX. At the moment we examine their effect on capacity to SE.

Acknowledgements: The research was supported by the grant from the Ministry of Science and Higher
Education of the Russian Federation for the creation of the NCMU “Agrotechnologies for the Future” no. 075-
15-2022-322.

The main publications of authors on the subject of the abstract:

Tvorogova V.E. et al. The WUSCHEL-Related Homeobox Transcription Factor MtWOX9-1 Stimulates
Somatic Embryogenesis in Medicago truncatula // Plant Cell, Tissue and Organ Culture (2019) 3: 517-527.
https://doi.org/10.1007/s11240-019-01648-w

Kudriashov A.A. et al. MtCLE08, MtCLE16, and MtCLE18 Transcription Patterns and Their Possible
Functions in the Embryogenic Calli of Medicago Truncatula // Plants (2023) 3: 435. https://doi.org/10.3390/
plants12030435.
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RAPD analysis of variability
and relationships of representatives of the
genus Thymus L. Yakutia.

Egorov Y.A., Okhlopkova Z.M.

Federal State Autonomous Educational Institution of Higher Education "M. K. Ammosov North-Eastern
Federal University", Yakutsk, Russia
E-mail: egorov.y.a@s-vfu.ru

One of the topical areas is the study of phylogenetic relationships of plants, where RAPD analysis is
actively used. The genus Thymus L. is an important source of biologically active compounds. We collected
aboveground phytomass of wild Thymus species growing in different regions of Yakutia and species introduced
in the Botanical Garden. Genomic DNA was isolated using DNeasy Plant Kit, sample quality and purity was
determined on SpectroStar and Qubit. RAPD analysis was performed using a selected nonspecific primer. In
the electrophoregram of PCR-products of DNA samples of the Thymus species examined 86 RAPD-bands
were detected, 93.02% of which were polymorphic. The dendrogram obtained by PyElph UPGMA clustering
showed a close kinship between Thymus sibiricus and Thymus extremus, as well as between Thymus karavaevii
and Thymus pavlovii, respectively. Conducted RAPD-analysis and UPGMA clustering allowed to obtain im-
portant data on genetic variability of different species of the genus Thymus. The results can be used to better
understand the biological history of the genus Thymus L., as well as to develop strategies for conservation and
improvement of cultural forms.

2]
=
<
~
%)
Z
=
<
o
S
B
=
<
(W)

121




Effect of salicylic acid on the expression of the jasmonate
signaling genes in pea roots

Egorova A.

Kazan Institute of Biochemistry and Biophysics, Federal Research Center "Kazan Scientific Center of RAS", Kazan, Russia
E-mail: egorova@kibb.knc.ru

Salicylic acid (SA) can effect jasmonic acid (JA) signaling at the level of its synthesis, signaling and tran-
scription factors that regulates expression of JA dependent proteins. Transcriptome analysis of the effect of SA
on the expression of genes encoding JA pathway members was conducted. Analysis ot the expression of key
genes involved in the synthesis of the JA - 13-LOX, AOS, AOC, OPR3 and JAZ1 catalyzing formation of JA and
its active form J-Ile, showed that the SA does not inhibits its synthesis. SA also do not effect on the expression
of the COI1 - JA receptor. MYC2 transcription factor regulates expression of the JA-dependent VSP2 gene. SA
upregulates expression of the MYC2 gene more than two times. This led to increased expression of VSP1 gene
under the action of SA. Thus, transcriptome analysis of the SA effect on the JA signaling genes showed that
one cannot talk about the inhibition of the JA signaling pathway in the pea roots at the level of its synthesis,
reception and signal transmission and regulation of the marker genes expression.
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The development of potato with reduced
cold-induced sweetening facilitated by
genome editing

Egorova A., Zykova T., Kostina N., Saboiev 1.,
Koeppel I.*, Hertig C.*, Hiekel S.*,

Chamas S.*, Kumlehn J.*, Chalaya N.**,
Rogosina E.**, Kochetov A., Gerasimova S.

Federal Research Center Institute of Cytology and Genetics, Siberian Branch of Russian Academy of Sciences,
Novosibirsk, Russia,

*Leibniz Institute of Plant Genetics and Crop Plant Research (IPK), Gatersleben, Germany,

**Federal Research Center the N.I. Vavilov All-Russian Institute of Plant Genetic Resources, St. Petersburg,

Russia
E-mail: egorova@bionet.nsc.ru

Storing potatoes at low temperatures results in the accumulation of reducing sug-
ars, known as cold-induced sweetening (CIS). When these sugars react with free amino acids
during high-temperature processing, they produce brownish and bitter-tasting substances. Here, two strategies
have been pursued to develop new varieties resistant to CIS. The first is to knock out the vacuolar invertase
(PAIN1I) gene in the potato variety Symfonia. Vacuolar invertase contributes to the accumulation of reducing
sugars. Multiplex cas9/gRNA vectors were created and used for Agrobacterium-mediated DNA transfer to leaf
explants, which resulted in 10 PAIN1-mutant lines. Tubers from three knockout lines showed reduced levels of
glucose and fructose after 90 days of cold storage. The second strategy is to develop CIS-resistant donors from
wild potato genotypes. Screening of our collection showed that Solanum chacoense has strong resistance to CIS
but is toxic due to high levels of steroidal glycoalkaloids (SGAs). Several candidate genes were selected for the
reduction of SGAs in potato. The use of respective cas9/gRNA vectors was demonstrated to result in targeted
mutagenesis in S. chacoense cells.

The study is supported by the ICG Kurchatov Genomics Centre (075-15-2019-1662).

The main publications of authors on the subject of the abstract:

Egorova A.A. et al. Genotype-Specific Features of Cold-Induced Sweetening Process Reg-
ulation in Potato Varieties Nikulinsky, Symfonia, and Nevsky // Mol Biol (2023) 57, 193-203.
https://doi.org/10.1134/50026893323020061

Egorova A. A. et al. De Novo Domestication Concept for Potato Germplasm Enhancement // Agronomy
(2022) 12 (2) 462. https://doi.org/10.3390/agronomy12020462

Take-home message:

Two strategies have been pursued to develop new varieties resistant to cold-induced sweetening (CIS).
The first is to knock out PAIN1 gene in the elite potato variety. The second strategy is to develop CIS-resistant
donors from wild potato genotypes.
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Use of CRISPR/Cas technology to improve the nutritional
value of grain sorghum

Elkonin L.A., Gerashchenkov G.A.*, Borisenko N.V., Kenzhegulov
O.A., Sarsenova S.Kh., Rozhnova N.A.*, Panin V.M.

Federal Center of Agriculture Research of the South-East Region, Saratov, Russia,
*Institute of Biochemistry and Genetics - Subdivision of the Ufa Federal Research Centre of the Russian Academy of Sciences, Ufa, Russia

E-mail: lelkonin@gmail.com

In the context of global warming, one of the main tasks of plant breeding is to increase the drought and
heat tolerance of cereal crops. Sorghum is one of such crops, which is a reliable source of food grain for millions
of people and fodder production in dry regions of the Globe. However, compared to other cereals, most of the
currently cultivated sorghum cultivars and hybrids have a low nutritional value. This problem can be solved
using genome editing technology. For this purpose, we have created a series of binary vectors (p1C-p3C) car-
ried genetic constructs for inducing mutations in the nucleotide sequences encoding signal polypeptides of
22kDa a- and 28kDa y-kafirins (kI1C5 and gKAFI genes). By Agrobacterium-mediated genetic transformation
these constructs were introduced in genome of grain sorghum cv. Avans. Sequencing of 6 regenerants revealed
5 plants with mutations. T1 progeny of these mutants had higher in vitro digestibility of endosperm proteins
(76%-92%), in comparison with the donor cultivar (63%-67%). Some of these plants lacked the cas9 and bar
genes that indicate the production of mutants, which did not carry the genetic constructs that induced these
mutations.

The main publications of authors on the subject of the abstract:

Elkonin L.A., Gerashchenkov G.A, Borisenko N.V. et al. Development of sorghum mutants with improved
in vitro protein digestibility by CRISPR/Cas9 editing of kafirin genes. // The Crop Journal, 2023, doi:10.1016/j.
¢j.2023.02.005 Gerashchenkov G.A., Elkonin L.A., Gerashchenkov K.G. et al. Binary vector construc-
tion for site-directed mutagenesis of kafirin genes in sorghum // Amer. . Plant Sci. 2021. V. 12. P1276-1287.
doi:10.4236/ajps.2021.128089

Take-home message:

Using CRISPR/Cas technology we obtained sorghum mutants with mutations in the nucleotide sequenc-
es encoding signal polypeptides of 22kDa a- and 28kDa y-kafirins. Some of them are characterized by im-
proved in vitro digestibility of endosperm proteins.
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Prospects of vegetable beans (Phaséolus vulgaris L.)
breeding for resistance to the bean common mosaic virus
(Potyviridae, Potyvirus) in the conditions of the Moscow
region

Engalycheva L.A., Kozar E.G., Domblides A.S., Antoshkin A.A.

Federal State Budgetary Scientific Institution Federal Scientific Vegetable Center (FSVC), Moscow, Russia
E-mail: engirina1980@mail.ru

Stability of Phaséolus vulgdris L. Bean common mosaic virus - BCMV is controlled by seven resistance
genes - strain-nonspecific dominant gene I and six strain-specific recessive genes bc-u, be-1, be-12, be-2, be-22
and bc-3. Research on the search for sources of sustainability was carried out in 2016-2022. DNA labeling of
resistance genes using the appropriate markers SW13, SBD5 and ROC11 according to the developed protocols.

The study of the biological features of the Moscow region BCMYV isolate made it possible to establish the
influence of temperatures above 26°C in conditions of artificial infection and high precipitation combined with
low temperatures - in natural conditions. A high level of resistance to the virus was provided by the combined
combination of the dominant gene I with recessive bc-12 and bc-3. Recessive resistance without a dominant
gene also provided resistance. The virus enters the cell, causing mosaic symptoms, but its systemic spread does
not occur. The analysis of compliance with criterion X2 revealed a more significant effect of the bc-17? gene on
the level of field resistance of common bean samples to BCMV in the conditions of the Moscow region.

The main publications of authors on the subject of the abstract:

Engalycheva 1. A., Kozar E.G., Domblides A.S., Antoshkin A.A., Pivovarov V.E, Ushakov A. A., Ushakov V.
A. Development peculiarities of bean common mosaic virus (Potyvirus, Potyviridae) in Moscow region and initial
material for resistance breeding//Agricultural Biology (2020) 5: 901-919. doi: 10.15389/agrobiology.2020.5.901rus

Take-home message:

For the first time in the Russian Federation, modern varieties of Phaseolus vulgaris L to Bean common
mosaic virus were evaluated using molecular labeling and phenotyping methods.
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XapakTtep HacrieaoBaHUA XO3ANCTBEHHbIX
NnPU3HaKoB OBCa Npu CKpeLwmmBaHNU
MECTHbIX U 3apyOeXHbIX COPTOB

Eremin D.Il.

The Research Institute of Agriculture of the Northern Trans-Urals is a branch of the Federal State Budgetary Institution of Science of the Federal Re-
search Center of the Tyumen Scientific Center of the Siberian Branch of the Russian Academy of Sciences, Tyumen, Russia
E-mail: soil-tyumen@yandex.ru

Vicrionb3oBaHMe B CeEKIIOHHOM IIPOLiecce B KayeCTBe POAUTENbCKIX POPM COPTOB MECTHOI CETIEKITNI
¥ 3apy0OeXXHBIX CTPaH VIMeeT HeOCIIopyMOoe IIpeyMyLecTBO. MecTHble COPTa MaKCMMaIbHO afjallTUPOBAHBI
K YCTIOBUAM PETMOHA, HO 3a4aCTYIO, IPOUTPLIBAIOT MHOCTPAHIIAM II0 YPOXKATHOCTY U KauyeCTBY IIO/Ty4aeMoit
nponykiuy. OcCoOOeHHO 3TO CH/IBHO IPOSBIAETCA Y 3€pPHOBBIX KYIBTYpP, B TOM 4NC/Ie M OBca. B ombiTe
ObUIN MCIONMBb30BAHbBI COpTa OBca MecTHoI cenekuum: Otpaga, Tamueman n @oma. 3apybexxnsie — Ensiler
(CIIA), Sang (IlIBenns), Solidor (fepmanns). CreneHb JOMUHMPOBAHVS ONIPeRe/LIN /IS TMOPUOB BTOPOTO
IIOKOJIEHNs. YCTaHOBJIEHO, YTO Ipy ckpemuBanun Ensiler ¢ mecTHpIMU copTamm, noroMcTBo F2 Hacnenyer
nosgHecnenocts (hp = 1). Ilpu ckpenuBanum paHHeCHeTbIX MHOCTPAHHBIX COPTOB, F2 craHOBsATCS GO0ree
CKOPOCHENBIM NPV OTPUIATE/IbHOI CTeIeH! JoMuHupoBaHuA. CKpelyBaHMe MECTHBIX COPTOB ¢ Sang, He
IPUBOIUT K MI3MEHEHMIO BETETAI[MIOHHOTO ITePHOJia, HO OTMEYaeTCs CBEPXOJOMUHMPOBaHNE IT0 Macce 3epHa
B IJIaBHOI MeTenke. B kombuHanmax Otpana, @oma ¢ panHecnensiM coptoM Solidor BeisiBIeHa renpeccus 1mo
3/IeMeHTaM CTPYKTYPBI ypoxKasi, TOTAA KaK IIpy ckpemuBannu ¢ Ensiler —-mposBnsaeTcsa cBepXgoMHIpOBaHye
10 YPOXXKaHOCTM.
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Role of B-glucosidase

in isosuccinimide-B-glycoside
metabolization of pea plants
(Pisum sativum L.)

Ershova A.N., Barkalova O.N.

Voronezh State Pedagogical University, Voronezh, Russia
E-mail: profershova@mail.ru

Pea plant specific isosuccinimide-b-glycoside was discovered (IS-glycoside). Applying quantum-chem-
ical methods including molecular orbitals and MOL MOD and HMO4.BAS software packages the spatial
structure of IS-glycoside molecule was created. It was shown that O-glycoside bond between aglycone and
D-glucopyranoside collapsed first under metabolization of IS-glycoside. Activity and properties of b-glucosi-
dase in pea plants breaking down O-glycosidic bond were studied. By salting out and column chromatogra-
phy methods electrophoretically homogenous samples of b-glucosidase were obtained. It was shown that the
enzyme constitutes monomer with molecular mass 63kDa, optimum pH 5.6 and temperature +300C. Under
highest speed the enzyme hydrolyzed IS-glycoside (Km 0,58MM) and also was able to break down other aryl-
and alkyl-glucopyranosides (pNPG, methyl-b-D-glucopyranoside, salicin) but not a- and b-D-galactopyrano-
sides compare to other plant glucosidases. Releasing glucose can fast enter into respiratory metabolism while
aglycon - into organic and amino acids exchange. The data obtained broadens understanding of IS-glycoside
metabolization ways in pea cells and the role of b-glucosidase.

The main publications of authors on the subject of the abstract:

Ershova A.N., Barkalova O. Identification of catalytically active groups of pea (Pisum sativum L.) 3- gluco-
sidase//Applied Biochemistry and Microbiology. 2011.Vol.47.No3,P.234-238 DOI:10.1134 S0003683811030057

Ershova A.N. et al. Effect of Phytohormones of Kinetin and Epibrassinolide on Content and Intracellular
Localization of Glucosides and Free Amino Acids in Pea Plants Cells (Pisum sativum L.)//International Journal of
Secondary Metabolite. 2018.Vol.5.No.2,P.156-162 DOI:10.21448/ijsm.422077

Take-home message:

By applied software a spatial structure of specific isosuccinimide-b-glycoside in pea plants was created
and lability of bonds in its molecule was estimated.

Activity and properties of b-glucosidase participated in its metabolization were studied.

2
=
<
~
%)
Z
=1
<
o
S
B
=
<
(W)

127




Novel cellular factor of Nicotiana benthamiana susceptibility
to tobamoviral infection

Ershova N., Sheshukova E., Kamarova K., Komarova T.

Vavilov Institute of General Genetics, Moscow, Russia
E-mail: ershovanatalie@gmail.com

Viral infection begins with virion penetration into the cell through the damaged cell wall. After the entry
the virion uncoats and synthesis of non-structural viral proteins begins. Further steps include active repro-
duction, intercellular and systemic spread of the infection. Due to the restricted genome size and thus limited
coding potential, viruses are to exploit cellular factors of their hosts at all stages of infection. Nicotiana ben-
thamiana Kunitz peptidase inhibitor-like protein (KPILP) is one of the cellular factors that is involved in the
regulation of chloroplast retrograde signaling and intercellular transport during potato virus X infection. The
aim of the current study is to elucidate KPILP role in the development of tobamoviral infection. It was shown
that N. benthamiana KPILP expression suppression leads to (1) an increase in plant lifespan and a decrease
in the severity of symptoms of tobacco mosaic virus (TMV) and cruciferous-infecting tobamovirus (crTMV)
infection; (2) development of resistance to TMV. Thus, KPILP could be regarded as one of N. benthamiana
susceptibility factors to tobamoviral infection.

This work was supported by the RSF grant no. 19-74-20031.

The main publications of authors on the subject of the abstract:

Ershova N. et al. Nicotiana benthamiana Kunitz peptidase inhibitor-like protein involved in chloro-
plast-to-nucleus regulatory pathway in plant-virus interaction // Front Plant Sci. (2022) 13:1041867. doi: 10.3389/
1p15.2022.1041867

Take-home message:

Nicotiana benthamiana Kunitz peptidase inhibitor-like protein is a cellular susceptibility factor to to-
bamoviral infection
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Retention and evolution of centromeric histone paralogs in
rye: essential for the organization of chromosomes in rye
meiosis

Evtushenko E.V., Gatzkaya S.S., Elisafenko E.A.*, Vershinin A.V.

Institute of Molecular and Cellular Biology of the Siberian Branch of the Russian Academy of Sciences, Novosibirsk, Russia,
*Institute of Cytology and Genetics of the Siberian Branch of the Russian Academy of Sciences, Novosibirsk, Russia
E-mail: evt@mcb.nsc.ru

The functional centromeres of eukaryotic chromosomes are responsible for the assembly of the mi-
crotubule binding kinetochore and faithful segregation during cell division of sister chromatids and homol-
ogous chromosomes, respectively. The centromeric histone H3, called CENH3 in plants, is a key component
of centromeres functioning. Most of studied cereal species have only one copy of the CENH3 gene. However,
similarly to other Triticeae species, two genes, aCENH3 and BCENH3, were revealed in rye (Secale cereale L.).
We determined the organization of the CENH3 locus in rye, using the rye genome assembly. We compared
the expression of these genes at different stages of plant development using quantitative real-time PCR. The
transcription of both variants CENH3 reaches its highest in the generative tissue. Using CENH3 variant-spe-
cific antibodies, we revealed that meiotic nuclei had much brighter BCENH3 fluorescence compared with the
smaller signals in mitotic nuclei from. It is possible that the advantage of having two functional CENH3 genes
is to increase the loading of CENH3 proteins into the centromeric chromatin to ensure chromosome clustering
during the first meiotic division.

This work was supported by the Russian Science Foundation (project Ne 19-14-00051-IT).

The main publications of authors on the subject of the abstract:

Elisafenko E.A. et al. The origin and evolution of a two-component system of paralogous genes encoding the
centromeric histone CENH3 in cereals // BMC Plant Biol. (2021) 21:541. doi: 10.1186/s12870-021-03264-3

Evtushenko E.V. et al. Expression of Two Rye CENH3 Variants and Their Loading into Centromeres //
Plants (2021) 10:2043. doi:10.3390/plants10102043

2]
]
<
~
%)
Z
=
<
o
g5
B
=1
<
(W)

129




CopTa o3nmom nweHuubl ona pecnyonukmn TatapcrtaH

Fadeeva 1.D., Ignateva l.Y.

Tatar Scientific Research Institute of Agriculture Federal Research Center "Kazan Scientific Center of the Russian Academy of Sciences, Kazan, Russia

E-mail: fad-ir2540@mail.ru

Osumas niieHuIa — ofgHa 13 ypoxKallHbIX 3€PHOBBIX KY/IbTYp Ha nmojAx Tarapcrana. [Ina nmomydeHns
CTaOWIbHBIX YpOXKaeB 3epHa HEOOXOAUMBI COpPTa, MPUCIHOCOONIEHHblE K YCIOBMAM KOHKPETHOTO
pernona. IIpoBeneHa onjeHKa ypOXKailHOCTM M KadeCcTBa 3€pHa 17 COPTOB 03MMOJ NIIEHMIBI Pa3INYHOTO
IPONCXOXIEeHNA. YpoxaliHocTh B 2018-2022 r BappupoBana or 4,01 T/ra mo 6,23 T/ra. Bpigenensr
BBICOKOYPO)KallHble COPTa C HaMMEHbIIEN M3MEHYMBOCTBIO INpM3HaKa oT 2,5 mo 10%: YHuBepcmuapa,
Hapuna, MockoBckas 39, OpurpocnepmyM 2200. Coneprkanne Oenka B 3epHe BapbypoBaio ot 12,1 no 14,0
%. MakcuManbHOE Coflep)KaHMe KIEeMKOBMHbI B 3epHe 32% mnomy4eHo y copra MockoBckasa 39. 3HaumMble
3¢ exThI Ha TOKa3aTeb MpU3HAKA «YPOXKANTHOCTb» OKasbIBanu reHoTntI (27,7 %) u ycnosus cpenst (39,8%).
B KOHTpacTHBIX M€TEOYCNIOBMAX B TOAbl M3Y4YE€HMA B3aMMOJEIICTBIE «T€HOTUI X Cpefja» Ha YPOXKallHOCTb
OKa3bIBaJIo 3HaYMTenbHOe BausaHue (31,8 %). [TokazaTenu kadecTBa 3epHa B OOJIbIIEN CTENIEHN TeHeTUYEeCKI
IeTepMIHIPOBAHBI: COPTOBBIE pasnmuua Ha 65,1% ompenmensamn GopMupOBaHUE KadeCcTBA KJIEMKOBUHBI
(MOK); na 52,1% — maccer 1000 3epen; Ha 49,4% — MaccoBoiit fonu Oenka B 3epHe; Ha 48,1%. — MaccoBast Ko
KJIE/IKOBUHDI B 3€pHE.

The main publications of authors on the subject of the abstract:

Qaoeesa J1./I., Tacupos M.III, Tasuzos M.H. Ouerka a0anmueHvix c601cmMe cOPos 03UumMoi MAKOL
nuwenuybl Tamapcxozo HUMCX// Jocmuncenus nayxu u mexruxku AIIK.- 2018.-T.32.- Ne6.-C.46-48

®aoeesa J1./1., Taeupos M. 1L, Iasuzos V.H., Huxugpoposa V.IO., Catigpymounrosa [1.[1. VI3yuerue copmos
U TUHUTE 03UMOTI NUWEHULbL N0 X03AUCMBEHHO yeHHbIM npusHakam// Becmuux Kas['AY - 2019. - 3(54)- C.65 -
70. DOI 10.12737/article_5db95d3a953f93.66947300
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Glycosylated peroxidases
of gravistimulated flax fiber

Fedina E.O., Larskaya L.A.

Kazan Institute of Biochemistry and Biophysics of Kazan Scientific Center of Russian Academy of Scienc-
es, Kazan, Russia
E-mail: solo_nika@mail.ru

The study of the stem N-glycoproteome after gravistimulation of flax plants (Linum usitatissimum L.)
was carried out. The evaluation of the amount of glycosylated proteins in different tissues of the stem revealed
their higher content in the phloem part compared to the xylem part. After electrophoretic separation and pro-
cessing with PNGases, the proteins were identified using mass spectrometry (ESI- MS). Among the identified
proteins, peroxidases were prevailed having a molecular mass range from 33 to 38 kDa. At the same time,
peroxidases with molecular masses of 33-34 kDa were specific for proteins of the phloem part of the stem as-
sociated with the cell wall. The content of these peroxidases in the xylem part was insignificant. Analysis of dif-
ferential gene expression under gravistimulation of flax seedlings revealed 38 peroxidase genes the expression
of which changes during exposure. It was noted that the tissue-specific expression of the genes of the identified
enzymes correlated ambiguously with the level of their glycosylation. The reason may be related to the large
variability of the isozyme composition of peroxidases.
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The study of the influence of various factors
on the germination index in the collection of
soft winter wheat (Triticum aestivum L.)

Fedyaeva A.V., Afonnikova S.D., Afonnikov
D.A., Deeva V.N.*, Pryanishnikov A.l.**,
Salina E.A.

Institute of Cytology and Genetics of the Siberian Branch of the Russian Academy of Sciences, Novosibirsk,
Russia,

*LLC NPO «Betagran-Semenan, vil. Dobryy, Russia,

**Department of Breeding and Seed Production of Agricultural Crops, Schelkovo Agrohim, Schelkovo, Russiati-
tute of Cytology and Genetics of the Siberian Branch of the Russian Academy of Sciences, Novosibirsk, Russia

E-mail: fedyaeva.anna@mail.ru

Pre-harvest sprouting leads to significant economic losses. The red-grain varieties wheat are more resist-
ant pre-harvest sprouting than white-grain varieties wheat. Red color in wheat is controlled by the dominant
alleles of the grain color genes (Tamyb10). The purpose of this study is to investigate 169 varieties of soft winter
wheat for pre-harvest sprouting resistance. In this study were used different methods, such as determination
of the germination index (GI), a-amylase (AA) activity, and falling numbers (FN); assessment of grain color
using the SeedCounter application, PCR analysis to determine Tamyb10 alleles.

The analysis showed that there is a negative correlation between GI and FN, as well as between FN and
AA activity. The study of allelic variants of the Tamyb10 gene showed that the presence of even one dominant
allele in one of the three wheat subgenomes A, B and D leads to a significant decrease in the germination index,
and thus pre-harvest sprouting resistance.

This research was funded by the RSF (Russian Science Foundation) project No. 21-76-30003.

The main publications of authors on the subject of the abstract:

Qeosesa, A.B., Canuna E.A. Ouenka nonumopPusma KonneKyuu 03uUmotl nueHUybl no YCmouuueocmu
K npopacmanuio 3epHa Ha KopHio // Tenoono u cenexyus pacmenuti : CoopHux mamep. 6-ii Mexco. koHgp.,
Hosocubupcx, 23-25 nosabps 2022 e00a. — C. 202-205.

Qeosesa, A.B., Canuna E.A., lymuoui B.K. ®axmopol, énusiousue Ha npopacmariue 3epHa Ha KOPHIO Y
msexoti nuenuuypt (Triticum aestivum L.), u memoowt ux oyenxu // Ienemuxa. — 2023. - T. 59, Ne 1. - C. 5-17. -
DOI 10.31857/50016675823010058.

Take-home message:

The relationship between the germination index (GI), a-amylase activity, falling numbers (FN) and the dom-
inant alleles of the gene Tamyb10 (Tam) which determining wheat grain red color in 169 wheat varieties was
studied.
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Differences in expression and metabolomic
responses in garlic (Allium sativum L.)
cultivars, contrasting in Fusarium rot
resistance, to Fusarium proliferatum
infectionn

Filyushin M.A., Anisimova O.K., Kochieva E.Z.,
Shchennikova A.V.

Federal State Institution «Federal Research Centre «Fundamentals of Biotechnology» of the Russian
Academy of Sciences», Moscow, Russia

E-mail: michel7753@mail.ru

Fungi of the genus Fusarium are the most harmful garlic pathogens, causing bulb rot and leaf wilt.
In this work, for the first time, genes of various families related to the biotic stress response were identified
in the A. sativum genome and characterized: Pathogenesis-Related (PR1, PR2, PR3, PR4, and PR5 families),
flavin-containing monooxygenases (FMO), monodehydroascorbate reductases (MDHAR), soluble sugar uni-
porters (SWEET) and DREB transcription factors. In garlic cv. Sarmat and Strelets, contrasting in Fusarium rot
resistance, the expression response of the studied gene families to E proliferatum infection was determined. It
was found that in the resistant cv. Sarmat, the expression of most of the genes is significantly (100-3000 times)
upregulated by the infection, while in the susceptible cv. Strelets, gene expression does not change or signifi-
cantly decreases. A number of DEGs were characterized in terms of coding and regulatory sequence variability.
Metabolome profiling showed a change in the content of organosulfur compounds in garlic roots in response
to E proliferatum infection.

This work was supported by the RSF grant no. 21-76-00007.

The main publications of authors on the subject of the abstract:

Anisimova et al. Thaumatin-like Protein (TLP) Genes in Garlic (Allium sativum L.): Genome- Wide Identifi-
cation, Characterization, and Expression in Response to Fusarium proliferatum Infection // Plants (2022) 11: 748.
10.3390/plants11060748

Anisimova et al. Pathogenesis-Related Genes of PR1, PR2, PR4 and PR5 Families Are Involved in the Response
to Fusarium Infection in Garlic (Allium sativum L.) // Int. ]. Mol. Sci. (2021) 22: 6688. 10.3390/ijms22136688
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Effect of salt stress on succinate dehydro-
genase: enzyme activity, gene expression,
and promoter analysis in leaves of Triticum
aestivum and Zea mays

Florez Caro 0O.X., Fedorin D.N, Eprintsev A.T.

Voronezh State University, Voronezh, Russia
E-mail: florezorlandoj@gmail.com

The effect of short-term salt stress on the activity of the succinate dehydrogenase (SDH) enzyme and the
expression of its genes in leaves of Triticum aestivum and Zea mays was studied. Changes were observed in
the activity of SDH and in the expression of the genes that encode SDH after 6, 12, and 24 h of incubation in a
150 mM NaCl solution. The rate of SDH functioning in wheat leaves increased significantly after 6 h in NaCl,
remaining stable after 24 h with a 175%increase. SDH activity increased more slowly in maize leaves, being
almost double in stressed plants after 24 h. The expression of the ZmSdh1-2 and ZmSdh2-3 genes increased
2-3 times after 12-24 h of incubation. ZmSdh3-1 increased significantly in the first 6 h, while ZmSdh4 showed
no significant changes. For the TaSdh1 gene, a strong 12-fold increase was observed at 24 h, while for TaSdh2
the increase was double after 12 h. A bioinformatic review was carried out to detect cis-regulatory regions in
the promoter region of the studied genes, 900 bp upstream, finding binding sites for transcription factors bZIP,
C2H2, WRKY, MYB, NAC, AP2, ERF involved in gene regulation under biotic and abiotic stress conditions.

The main publications of authors on the subject of the abstract:

Fedorin DN, Eprintsev AT, Florez Caro O], Igamberdiev AU. Effect of Salt Stress on the Activity, Expression,
and Promoter Methylation of Succinate Dehydrogenase and Succinic Semialdehyde Dehydrogenase in Maize (Zea
mays L.) Leaves. Plants. 2023; 12(1):68. https://doi.org/10.3390/plants12010068
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Tissue-specific translation in Arabidopsis thaliana

Fridman V.A., Tyurin A.A., Goldenkova-Paviova I.V.

K.A. Timiryazev Institute of Plant Physiology RAS, Moscow, Russia
E-mail: vikafridman@gmail.com

Pabora HampaBreHa Ha wuaydeHue pauddepeHIVanbHON TpaHCALMKM y pacteHuit A.thaliana B
pa3HBIX KOMIIAPTMEHTAX U B MaciTabe Bcero reHoma. IIyte or [JHK k 6e/Ky — MHOroaTamHbIil mpolecc ¢
perynAnmeii Ha KaxaoM aTame. Ocobyio 3HAUMMOCTDb MIMeeT PeTy/IALA 9KCIPeccuy Ha ypoBHE TPaHCIALUN,
IIOCKO/IbKY MIMEHHO TI0CTIe Hee popMupyeTcs MpoTeoM KIeTKu. PaspaboTaHO HECKOTbKO BayKHBIX METOOB
aHanM3a TPAHC/IALUY, OCHOBAHHBIX Ha CPaBHMUTENbHOM aHajM3e TPAHCIATOMA U ero (ppakimii ¢ pasHOI
TPAHC/IALVOHHON 3((eKTUBHOCTBIO, KOTOpble IPUMEHEHBl I aHajusa Ouomarepyana pas3INYHBIX
opranoB pacteHuit A.thaliana. O6pasiipl mogBepram MOMMCOMHOMY NMPOPUINPOBAHNIO, TOTyYasd PpaKIUu
TPAaHCKPUITOMA, Pa3IMYaoNINecs 0 YPOBHIO TPAHC/IALNY, a TaKXKe 00pasIibl CyMMapHOI TPaHCIMPYeMOit
MPHK ynbrpanentpudyrupoanueM Ha caxaposHoi nopymke. MPHK u HopmanusoBaHHBIe 6MOMMOTEKN
kJHK cexBenumpoBamm Ha mmardopmax Illumina m ONT, cooTBeTcTBeHHO. DTM HAaHHBIE ITO3BOJIMIN
ycTaHOBUTH Habopel TpaHcmupyeMbix PHK 1 oneHUTh UX ypoBeHb TpaHCIALMY /I Pa3IMYHBIX OPraHOB
pactenuit A.thaliana. B goxmage 6ynyT npepcrasieHbl pe3ynbTarhl moucka TpancmpyeMmbeix PHK o6mux n
YHUKA/IbHBIX [/ Pa3HBIX OPTaHOB I YacTell pacTeHMII C OL[eHKOM 9(PPEeKTUBHOCTY UX TPAHCIIALUNL.
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Intensive cultivation of microalgae in
flat-panel photobioreactors: from
a laboratory to an industrial scale

Gabrielyan D.A., Sinetova M.A., Gabel B.V.,
Gabrielian A.K., Markelova A.G.,
Leusenko P.A., Shcherbakova N.V., Los D.A.

K.A. Timiryazev Institute of Plant Physiology RAS, Moscow, Russia
E-mail: gabrielyanda@ifr.moscow

Since the 1940s algal biomass was considered as a source for food supplements, animal foods, and phar-
maceuticals. Nowadays, microalgae are widely applied for wastewater treatment, CO2 utilization, and the pro-
duction of biofuels. The main point is to develop a technology of intensive cultivation in controlled conditions
for effective biomass production. This work is devoted to photobioreactors (PBRs) designed at the IPP RAS
in recent years and shows the technological line for the production of microalgae biomass from vessels to in-
dustrial volumes in flat-panel PBRs. The main advantage of the PBRs is the variability and mobility in creating
conditions for the cultivation of microalgae and cyanobacteria according to the specified parameters: ambient
temperature, intensity and spectral composition of the light, CO: content in the gas-air mixture and etc. The
results of intensive cultivation of microalgae Chlorella sorokoniana IPPAS C-1, Neochlorella semenenkoi IPPAS
C-1210 and mutant strain of the cyanobacterium Synechococcus sp. PCC 7942 producing polyunsaturated fatty
acids are presented. This research was funded by the Russian Science Foundation (RSF grants no. 21-74-30003).

The main publications of authors on the subject of the abstract:

Gabrielyan, D.A. et al. Cultivation of Chlorella sorokiniana IPPAS C-1 in Flat-Panel Photobioreactors:
From a Laboratory to a Pilot Scale. Life 2022, 12, 1469.

Gabrielyan, D.A. et al. Optimization of CO2 Supply for the Intensive Cultivation of Chlorella sorokiniana
IPPAS C-1 in the Laboratory and Pilot-Scale Flat-Panel Photobioreactors. Life 2022, 12, 1469.
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Cambium stem cells functioning and their
derivatives differentiation programs at dif-
ferent stages of woody plant ontogenesis

Galibina N.A., Moshchenskaya Y.L.,
Tarelkina T.V., Nikerova K.M.,
Korzhenevskii M.A., Serkova A.A.,
Afoshin N.V., Semenova L.l., lvanova D.S.

|

Forest Research Institute, Karelian Research Centre of the Russian Academy of Sciences, Petrozavodsk, Russia
E-mail: galibina@krc.karelia.ru

Wood is the most important renewable energy source, and it is also becoming increasingly important
as an industrial raw material for the production of many products. On a planetary scale, the wood formation
is of great importance for climate regulation. Elements of the CLE41/44-PXY-WOX signaling module, are in-
volved in regulating cambial activity, organization of "vascular pattern” and xylem differentiation, have been
identified in several angiosperm and gymnosperm species of woody plants. Scientists usually study seedlings
that form one or two rings of juvenile wood. In our work, we selected as objects of study two forms of Betula
pendula (silver birch, Karelian birch) and adult Pinus sylvestris trees aged from 30 to 180 years, growing under
natural conditions. The level of CLE41/44-PXY-WOXs gene transcripts in a radial row «the conductive phloem/
the cambial zone - the differentiating xylem» considered depending on (1) xylogenesis scenario, (2) cambial
growth stage, (3) ontogeny stage, (4) cambial age (within one trunk).

Acknowledgments: The work is supported by the grant from the Russian Scientific Foundation (project
No. 21-14-00204)

The main publications of authors on the subject of the abstract:

Galibina NA, Moshchenskaya YL, Tarelkina TV, Nikerova KM et al. Identification and expression profile of
CLE41/44-PXY-WOX genes in Pinus sylvestris L. trunk tissues as a pattern of the cambial activity // Plants2023
https://doi.org/10.3390/plants12040835

Galibina NA, Moshchenskaya YL, Tarelkina TV, Chirva OV, Nikerova KM et al. Changes in the Activity
of the CLE41/PXY/WOX Signaling Pathway in the Birch Cambial Zone under Different Xylogenesis Patterns //
Plants2022 DOI:10.3390/plants11131727

Take-home message:

The expression maximum of CLE41 precedes the maximum PXY.

The auxin-deficient phenotypes of trees show high levels of WOX4 expression and a decrease in xylem

growth, as well as the formation of xylem with a lower vessel density.

CLEAN44-PXY-WOX signaling module in woeody plants
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New chelating agent for micronutrient
fertilizer improves lettuce yield and does
not significantly alter endophytic
microbiome

Galieva G., Galitskaya P.

Kazan Federal University, Kazan, Russia
E-mail: goolnaz0708@gmail.com

Use of EDTA-chelates leads to many significant negative environmental effects. New alternatives to sub-
stitute EDTA have been searched. This study is dedicated to GLDA effects, which is known chelating agent but
not previously used in agriculture, on growth and endophytic microbiome of lettuce grown on hydroponics.
It was demonstrated that both GLDA- and EDTA- complexes increase the lettuce biomass by 7 and 6 fold. The
number of bacterial OTUs revealed in control, GLDA and EDTA samples was 231, 256, 187 for hydroponic
water, 93, 77, 120 in root endosphere and 25, 8, 25 in leaf endosphere.In control variant, bacteria of the genus
Sphingomonas were dominant in the hydroponic water, root and leaf endosphere of lettuce. The use of GLDA
and EDTA led to the dominance of the bacterial genera Pseudarthrobacter in the water, Anticatalyst in the root
endosphere. The use of GLDA led to an abundance increase of bacteria from genus Sphinhomonas and Lac-
tobacillus up to 67 and 15% in the endosphere. It can be concluded that GLDA is a promising chelate for mi-
croelemental fertilizer since it improves the yield but does not lead to significant changes in plant endospheric
bacterial community.

The main publications of authors on the subject of the abstract:

Galieva, G. c coasm Monitoring Soil Bacteria with Community-Level Physiological Profiles Using BiologTM
ECO-Plates in the Republic of Tatarstan (Russia). IOP Conference Series: Earth and Environmental Science. 107,
(2018)

Galieva, G. ¢ coasm Lipopeptides Produced by Bacillus mojavensis P1709 as an Efficient Tool to Maintain
Postharvest Cherry Tomato Quality and Quantity. Agriculture (Switzerland). 12, 609 (2022).
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The identification of immune peptides in
plant stress transcriptomes

Ganaeva D.R., Lyapina L.S., Fesenko lL.A.

Shemyakin-Ovchinnikov Institute of Bioorganic Chemistry of the Russian Academy of Sciences, Moscow, Russia

E-mail: ganaeva.dasha@gmail.com \*—-—H

Signal peptides play a crucial role in both plant development and the stress response to pathogen in-
vasion. Their small size and mode of action make them a promising environmentally friendly alternative to
chemical plant protection products. However, it is still a challenging task to search for novel biologically active
peptides and to study their diversity in various plant taxa.

Based on the analysis of transcriptomic data obtained from plants infected with pathogens, we devel-
oped an algorithm for searching for signal peptides involved in the regulation of plant immune response. This
algorithm was applied to the model organism moss Physcomitrium patens and several crops such as Zea mays,
Brassica napus, Solanum tuberosum. Our pipeline includes the prediction of open reading frames that may
encode short proteins and the search for conserved motifs associated with the activity of known signal peptide
families. We identified peptides belonging to known families that are involved in the regulation of the plant
immune response, as well as novel candidates that may play a role in the plant's response to biotic stress.

The main publications of authors on the subject of the abstract:

Lyapina, 1.S., et al. Possible role of small secreted peptides (SSPs) in immune signaling in bryophytes // Plant
Mol Biol (2021) 106:123-143. doi: https://doi.org/10.1007/s11103-021-01133-z

Take-home message:

Signal peptides play a crucial role in plant immunity by controlling defense responses. Using the analysis
of plant stress transcriptomes, our research focuses on identifying novel immune peptides.

The identification of immune peptides in plant stress transcriptomes
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Nitrogen-mediated CLE4 peptide regulates
shoot apical meristem development and
tuber initiation in potato

Gancheva M., Lutova L.

Saint Petersburg State University, Saint-Petersburg, Russia
E-mail: ganchovai@gmail.com

High levels of nitrogen in potato can cause excessive vegetative growth instead of tuber development,
leading to lower yield and poor quality tubers. Our research shows that N-mediated CLE4 has a positive effect
on root length in nitrogen-deficient conditions and has negative effect on normal shoot apex development.
By analyzing the transgenic plant's transcriptome, we discovered that overexpression of CLE4 represses IT1,
a regulator of potato tuber initiation, in the leaves. Futhermore, during tuber initiation, overexpressing CLE4
stolons did not swell but instead transformed into branches. In addition to this, based on motifs described in
the other studies we found that CLE4 could be regulated by NIN-like transcription factors, which are key reg-
ulators of nitrate signaling. Our data suggest that CLE peptides could be potentially involved in nitrogen-de-
pendent regulation of tuberization.

The work was supported by the Russian Science Foundation (grant no. 22-76-00022).

The main publications of authors on the subject of the abstract:

Gancheva M., Dodueva ., Lebedeva M., Lutova L. CLAVATA3/EMBRYO SURROUNDING REGION (CLE)
Gene Family in Potato (Solanum tuberosum L.): Identification and Expression Analysis // Agronomy (2021) 11, 984.
doi: 10.3390/agronomy11050984.

Take-home message:

The expression of CLE4 was induced by nitrogen supply.

The CLE4 overexpressing stolons were converted into branches, instead of swelling.

Overexpression of CLE4 represses IT1, a regulator of potato tuber initiation.

/
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Plasmodiophorol A: obtaining and studying
of antibacterial activity

Garaeva D.l., Smirnova E.O.*, Lantsova N.V.*,
Toporkova Y.Y.*, Grechkin A.N.*

Kazan Federal University, Kazan, Russia,
*Kazan Institute of Biochemistry and Biophysics, Federal Research Center "Kazan Scientific Center of RAS",

Kazan, Russia
E-mail: garaeva.diana05@gmail.com

The lipoxygenase cascade is a source of oxidized derivatives of PUFAs — oxylipins. The key enzymes of
lipoxygenase cascade are lipoxygenases and nonclassical cytochromes P450 of CYP74 clan.

Two genes encoding cytochromes P450 are expressed in the genome of the clubroot desease pathogen
Plasmodiophora brassicae, which belong to the CYP74 clan. The cDNA of CYP50918A1 was cloned and protein
was obtained in E.coli cells. The recombinant enzyme was purified by metal affinity chromatography. The pre-
ferred substrate is 13-hydroperoxide a-linolenic acid. The enzyme has been characterized as a hydroperoxyde
bicyclase and produced three oxylipins, the main one was plasmodiophorol A.

The aim was to verify the presence of antimicrobial properties in plasmodiophorol A. It was shown that
at concentration of 0.5 mM, plasmodiophorol A has a bacteriostatic effect during the first 24 hours. Bacillus
subtilis cells proved to be the most sensitive. Using this microorganism, an experiment was conducted to deter-
mine the dynamics of cell growth during the 12 hours.

Work on the production of recombinant enzyme CYP50918A1 was supported by grant from the Russian
Science Foundation project No.23-14-00350.

Take-home message:

Plasmodiophorol A is an incubation product of CYP50918A1 and a-linolenic acid 13-hydroperoxide.

Plasmodiophorol A is a new bicyclic oxylipine that has bacteriostatic action against some Gram-positive
and Gram-negative bacteria.
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Isolation and cultivation of sunflower protoplasts

Garibian Ts.S., Soloviev A.A.

All-Russia Research Institute of Agricultural Biotechnology, Moscow, Russia
E-mail: tsovinar1980@mail.ru

Sunflower (Helianthus annuus L.) is one of the valuable agricultural crops. For a wider use of sunflower,
it is necessary to create new and genetic improvement of already known varieties, lines and hybrids, including
methods of molecular biotechnology. Due to the low regenerative capacity of sunflower, obtaining regenerat-
ing plants using isolated protoplasts seems to be an urgent task. The sunflower variety SPK was selected for the
study. Young leaves of 3-week-old aseptic plants were used as explants for isolating protoplasts. The regenera-
tive ability of plants in vitro depends not only on the genotype, the type of explant, but also on the composition
of the nutrient medium, several variants of nutrient media were used for the cultivation of the obtained proto-
plasts, including basic nutrien ts, osmotic stabilizer and plant growth regulators 2,4-D, 6-BAP, IAA, zeatin and
NAA in concentrations of 0.2; 0.5 and 1 mg/l.

After 2 months of cultivation in a liquid nutrient medium, callus formation was observed, and after 4
months on an agarized nutrient medium including zeatin (1 mg/1) and IAA (0.1 mg/1), the formation of regen-
erants from morphogenic callus.
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Preconditions and methods of precision engineering of the
endophytic microbiome of cultivated plants

Garipova S.R.

Federal State Budgetary Educational Institution of Higher Education «Ufa University of Science and Technology», Ufa, Russia
E-mail: garipovasvetlana@gmail.com

A common strategy in the breeding of growth-promoting bacteria is to look for super-producers of
phytohormones or plant growth promoters. In our study, it was found that B. subtilis strains with a high level
of indolyl-3-acetic acid (IAA) production and activating the growth of wheat plants, when interacting with
pea plants, were ineffective or stimulated growth and yield only when inoculated in strictly defined low doses.

The revealed differences in the reaction of different plant species and varieties to inoculation with en-
dophytic bacteria necessitate the identification of physiological mechanisms of such specificity, the markers of
which can be indicators of phytoimmune reactions, for example, the content of proline, malondialdehyde etc.

Treatment with B. subtilis strains which produce different levels of IAA/ cytokinins, change the root and
shoot architecture, which have a selective advantage under different conditions of moisture ability. It seems
promising to use a "smart capsule” that would "unarchive" exactly those components of the microbiome that
are in demand under certain conditions of environment.

The work was supported by a grant from the Russian Science Foundation 23-24-00602.

The main publications of authors on the subject of the abstract:

Ivanchina N.V. et al. Effect of cell doses of Bacillus subtilis endophytic strains producing indolyl-3-ace-
tic acid on growth and productivity of pea (Pisum sativum L.) // Agrohimia (2018) 4: 39-44. DOI: 10.7868/
S0002188118040051

Garipova S.R.et al. Malondialdehyde and proline content in bean cultivars following the inoculation with
endophytic bacteria // Acta Physiologiae Plantarum (2022) 44 (7): 89. doi.org/10.1007/s11738-022-03427-1

Take-home message:

A lot is not always good. Less is better. Find the optimum exogenous intake of IAA

An effective symbiosis should not cause a surge in immune defenses

From universal biologics to individualized microbiome, packaged in a "smart" capsule
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Mechanisms underlying the compensation
effect upon the suppression
of mitochondrial alternative oxidase

Garmash E.V.

Institute of Biology, Komi Science Centre, RAS, Syktyvkar, Russia
E-mail: garmash@ib.komisc.ru

Alternative oxidase (AOX) maintains redox balance in the mitochondrial electron transport chain there-
by alleviating the production of reactive oxygen species (ROS). AOX1a knockout is an effective approach to
study AOX function. Triggers of genetic compensation for gene knockout at the transcriptional level are DNA
lesions and mutant mRNAs that induce the expression of other “defense” genes. AOX1a suppression leads to
decrease in functionally active AOX in mitochondria. The latter can be the reason of an increase in levels of
ROS, a decrease in the mitochondrial membrane potential and a decline in ascorbate synthesis in mitochon-
dria. All of these events can be possible triggers of retrograde signaling pathways from mitochondria to induce
the ROS scavenging system. Compensation for AOX deficiency by enhancing cellular antioxidant defense leads
to a decrease in ROS production. On the other hand, reaching a certain threshold of ROS formation provokes
oxidative stress. A decrease in the relative amount of reduced ascorbate at stable levels of ROS as a result of
compensation in AOX-suppressed plants may be a sign of stress development.

This research was funded by the RSF (22-24-01082).

The main publications of authors on the subject of the abstract:

Garmash E.V. Suppression of mitochondrial alternative oxidase can result in upregulation of the ROS scav-
enging network: some possible mechanisms underlying the compensation effect// Plant Biology. 2022. doi:10.1111/
plb.13477

Garmash, E.V.; Dymova, O.V.; Silina, E.V. et al. AOXla expression in Arabidopsis thaliana affects the
state of chloroplast photoprotective systems under moderately high light conditions // Plants. 2022, 11, 3030.
https://doi.org/10.3390/plants11223030

Take-home message:

A decrease in the relative amount of reduced ascorbate, namely the ascorbate/dehydroascorbate ratio of
at stable levels of reactive oxygen species due to a compensatory effect in plants with AOX1a suppression may
be a sign of stress development.

A hypothetical scheme of mechanisms
during compensation of AQOX deficiency in plants under stress
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Disorder in auxin transport in Arabidopsis
genome uncoupled mutant plants grown in
the chloroplast biogenesis arrest
conditions

Garnik E.Yu., Shmakov V.N., Vlasova A.A.*,
Tarasenko V.l., Konstantinov Yu.M.**

Siberian institute of plant physiology and biochemistry of SB RAS, Irkutsk, Russia,
*Irkutsk State University, Irkutsk, Russia,

**Siberian institute of plant physiology and biochemistry of SB RAS, Irkutsk State University, Irkutsk, Russia
E-mail: elga74@yandex.ru

Genome uncoupled (gun) is a plant molecular phenotype with relatively strong expression of photosyn-
thesis associated nuclear genes in young plantlets grown in chloroplast biogenesis arrest conditions (lincomy-
cin, norflurazon, etc.). There are six genes in Arabidopsis genome named GUNI to GUNG6 that may lead to
gun phenotype when mutated. Earlier we have described a root growth retardation in two Arabidopsis mutant
lines with mutation in GUNI gene. Now we show that gunl plantlets grown on lincomycin or norflurazon
demonstrate signs of auxin transport disorder: (a) lower IAA and higher TIBA sensitivity, (b) no induction of
auxin marker genes ARF7 and LBD33 in the roots, (c) changes in expression patterns of auxin basipetal trans-
port genes PGP in the shoots. Also, we found much higher induction of AOX1Ia gene expression and increase
of cyanide resistant respiration pathway up to 70% in the gunl Arabidopsis plantlets grown on lincomycin or
norflurazon, without so much changes in the wild type plantlets in the same conditions. The data obtained
prove auxin transport disorder in Arabidopsis gunlI plants and indicate their higher sensitivity to lincomycin
and norflurazon stress.

The main publications of authors on the subject of the abstract:

Garnik E.Y. et al. Genome uncoupled (gun) phenotype is associated with root growth retardation in Arabi-
dopsis seedlings grown on lincomycin // Theoretical and Experimental Plant Physiology (2019) 31(4): 445-454.
DOI: 10.1007/540626-019-00157-7

Take-home message:

We found evidence of auxin transport disorder in Arabidopsis gunl mutant plants grown on lincomycin
or norflurazon:(a) lower IAA and higher TIBA sensitivity, (b) no induction of some auxin marker genes, (c)
rise in auxin transport genes expression.

Disorder in auxin transport in Arabidepsis genome uncoupled mutant plants
grown In the chloroplast blogenesis arrest conditions
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Development of faulty leaf disease causes
on winter wheat varieties of different
susceptibility depending on weather
conditions

Gasiyan K.E., Kremneva O.Yu.

Federal State Budgetary Scientific Institution «Federal Research Center of Biological Plant Protection»,
Krasnodar, Russia

E-mail: gasiyankkk@mail.ru

[l cBOeBpeMeHHOrO BBIABIEHMsI BO30ynmreneil 6onesHell HeOOXOAVMO IIONy4YaThb HaHHBIE O
¢uTOCAaHUTAPHOI OOCTAaHOBKE arpoLieHO30B B MAaKCUMaJbHO KOPOTKME CPOKM, YTO BO3MOXKHO 3a CYeT
VICHIO/Ib30BaHMsI TEXHUYECKMX CPEeNCTB MOHUTOpPUHTA. 1]e/ibio paboThl CTano maydeHue pa3BUTHUS IPUOHBIX
JIACTOBBIX 0O/Ie3Hell NIIEHNIIBI B 3aBUCUMOCTM OT IMOTOJHBIX YCIOBUII M (akTopa BOCIPUMMYMBOCTYU
coprTa C IpYMeHeHyeM NPUOOPHOro MeToAa GUTOCAHUTAPHOTO MOHUTOPUHTA. [I/1 onpefienieHyst BUJOBOIO
cocTaBa IpMOHBIX 0OJIe3Hel INILIEHWIbI JICIO/Nb30Ba/lIOCh YCTPOJICTBO IS OIpefeeHNsi 3aClIOPEeHHOCTH
pacTeHuI! 1 KIaccudecKkas BU3ya/lbHasl OLleHKa CTelleH) pasBUTHsA Oone3Heil. B pe3ynbrare, ycTaHOBIIEHO 1
CTAaTUCTUYECK!U TOKA3aHO BIMAHME IOTOAHBIX YC/IOBMIT M paKTOpa COpTa Ha Pa3BUTHE U PacIpOCTpaHeHNe
IPUOHBIX JIMCTOBBIX O0/Ie3Hel MieHnIbl. [IpoBeieHHbIe UCCIeOBaHMsI IO3BOIAIOT 3aK/TIOUNTh, YTO MOMEHT
IIEPBMYHOTO IIPOsIBIeHNs OOJe3Hell Ha IIOCeBaX O3MMOJ IILIIEHVIIBI BO3MOXXHO BBIABUTH C IIOMOIIBIO
CIIOPOY/IaB/IMBAIOIIETO YCTPOJICTBA U IIPeIONIPeeNTD IaTbHelIIIee pa3BUTIE TATOTEHOB C y4eTOM (PAaKTOpOB
COpTa ¥ MOTOJHBIX YCIOBUIL.

VccnenoBaHue BBIIONHEHO 3a CYeT CPeAcTB rpaHTa Poccuiickoro HayuHoro ¢onma u Kybanckoro
Hay4qHOTO poHma N 22-26-201109.

The main publications of authors on the subject of the abstract:

Kremneva, O.; Danilov, R.; Gasiyan, K.; Ponomarev, A. Spore-Trapping Device: An Efficient Tool to Manage
Fungal Diseases in Winter Wheat Crops // Plants (2023), 12,391. https://doi.org/10.3390/plants12020391

Kpemnesa O.10., [ucusn K.3. [Ipumererue cnopoynasnusaiouseti annapamypol 0715 00HaApyxceHus 6one3Hetl
3epHosvix Kynomyp (0630p) // 3eprosoe xo3siicmeo Poccuu (2023); (1):94-98. https://doi.org/10.31367/2079-
8725-2023-84-1-94-98

Take-home message:

MoMeHT HepBUYHOTO NpOsIBeHNUA 60/Ie3Hell Ha ITOCeBaX O3MMOJ IIIEHMUIIBI BOSMOXKHO BBIIBUTH C
IIOMOIIBIO CIIOPOY/IAB/IMBAIOIIETO YCTPONCTBA, YTO IIO3BO/IAET IIPEfONpPeNeNNTh [anbHellee pasBUTHE
IIATOT€HOB C Y4eTOM (paKTOPOB COPTA ¥ MOTOfJHBIX YCIIOBUIA.
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Phylogenetic analysis of maize malate
dehydrogenases from different cellular
localization

Gataullina M.O., Eprintsev. A.T.

Voronezh State University, Voronezh, Russia
E-mail: marina.gataullina@gmail.com

ITocTpoeHye (pumIOreHETNYECKOTO ApeBa MO3BOMISET YCTAHOBUTD IPOUCXOXK/EHNE U3ydaeMbIX OeIKOB
VI IPEATIONOXKUTD X CBOJICTBA. B CBA3M ¢ 3TVM OBUI IPOBEeH aHAIN3 ITOCIEOBATEIbHOCTEN, KOAMPYIOIIUX
pasmunabie M/T.

[TocnenoBaTeNbHOCTY TeHOB pacTeHus Zea mays 6butu B3sithle U3 GenBank. BeisgBnenue romonornn
renoB npoBopumu ¢ nomoupio BLAST u Clustal Omega. ®uorenernyeckoe ApeBo OBIIO IMOCTPOEHO €
IIOMOIL[bIO IIPOrpaMMBI Seaview MeTozioM Haubonbuiero npasponono6us (PhyML (GTR)).

Beim o6Hapy>KeHBI 4 IVUTOIIA3MAaTUYECKUX, 2 MUTOXOHAPUABHBIX ¥ IIMOKCUCOMA/IbHBIN TeHBbI,
kopupyromue HAJl+-3aBUCMMYI0 ManaToerniporeHasy KyKypysbl.

CreneHb TOMONIOIMM LUTOIIA3MaTUYECKUX TE€HOB cocTaBuna 82%; MUTOXOHIPUATbHOTO U
IIMOKCUCOMaNbHOTO — 41%. [Tomy4yenHnble pe3ynbTaThl HO3BOMAKT PA3feIUTh MaTaTAEIM/IPOr€Ha3Hble T€HBI
Ha JBe OOJbIIVe IPYNIBL 1) IMTO30/MbHBIE U LUTOIUIa3MaTHdecKue GOpMbl U 2) MUTOXOH[pPMATbHBIE U
rmokcucomaabable MJIT.

TakyM 06pa3oMm, 3BOMIOL A T€HOB MaJIaT/ieI M APOreHasbl, IOy YeHHas IIPY CPaBHEHWY AMVHOKVICIOTHBIX
IIOC/IeIOBATENIBHOCTEN, XOPOIIO BIIMCBHIBAETCS B TEOPUIO IHJOCUMOMOTHYECKOTO IPOVCXOXKIEHUS

MUTOXOHJPUI ¥ XJIOPOIUIACTOB. DTO OOBACHSET PA3/INyys B IEPBUYHOI ITOCTIEOBATEIbHOCTI AMUHOKIICIIOT,
cOOpKe 1 CBOJICTBAaX M3y4aeMbIX (epMEHTOB.
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Genetic and epigenetic mechanisms of
Scotch pine adaptation to chronic radiation
exposure

Geras’kin S., Bitarishvili S., Bondarenko V.,
Vasiliev D., Bondarenko E.

Russian Institute of Radiology and Agroecology, Obninsk, Russia
E-mail: stgeraskin@gmail.com

The main results of long-term observations on Scots pine populations inhabiting sites affected by the
Chernobyl accident are presented. Populations growing for many years under chronic radiation exposure are
characterized by the enhanced mutation rates, increased genetic diversity, changes in the gene expression and
in the level of genome-wide methylation, alterations in the temporal dynamics of cytogenetic abnormalities
and genetic structure of populations. However, significant changes at the genetic level had no effects on enzy-
matic activity, and morphological abnormalities of pine trees. The seed progeny of chronically exposed Scots
pine populations is characterized by an increased frequency of cytogenetic abnormalities and abortive seeds,
as well as reduced germination. At the same time, these seeds are characterized by increased resistance to addi-
tional y-irradiation. Thus, the current levels of radiation exposure at the Chernobyl exclusion zone can inhibit
the reproductive capacity of Scots pine and serve as a selection factor for increased resistance to radiation.
This study was funded by Russian Science Foundation (grant number 21-16-00004)

The main publications of authors on the subject of the abstract:

Geras’kin S. et al. Multifaceted effects of chronic radiation exposure in Japanese red pines from Fukushima
prefecture // Science of the Total Environment (2021) 763: 142946. doi.org/10.1016/j.scitotenv.2020.142946

Geras’kin S. et al. Scots pine as a promising indicator organism for biomonitoring of the pollut-
ed environment: A case study on chronically irradiated populations // Mutation Research (2019) 842: 3-13.
doi.org/10.1016/j.mrgentox.2018.12.011

Take-home message:

The current levels of radiation exposure at the Chernobyl exclusion zone enhance mutation rates, increase
genetic diversity, inhibit the reproductive capacity of Scots pine and serve as a selection factor for increased
resistance to radiation.
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ApaGMHOKCUNaHbI PXU — LLeneBON NoKasaTesnb AN cenekuum

MrMnsmynnuHa J1.®., MoHnomapesa M.J1., MoHomapes C.H.,
Unanosa J1.B.

TaTtapckuit Hay4YHO-MCCrefoBaTeNbCKUIA MHCTUTYT cenbekoro xosancTea YL Kasanckui HayuHbin ueHTp PAH TatHUCX ®WL, KasHL| PAH, KasaHb,
Russia

E-mail: lilya-muslima@mail.ru

IuddepeHnupyommM mokasaTesneM, ONpee/AIoIM Ka4eCTBO 1 HallpaBJIeHle VICIIOIb30BaHM 3€pHA
03MIMOJI P>KI, CITY>KaT CTPYKTYpa, COCTaB 1 copepkanue apabunokcunanos (AK). AK copepyxarcsa Bo Bcex
YaCTSIX 37TaKOBBIX PACTEHUI U COYETAIOT B cebe OMOaKTMBHbIE /IS 3M0POBbsSI Ye/I0BEKa CBOVICTBA U Ba)KHbIE
TexHonorndeckue QyHknuyu. CosgaHue COpTOB PasHOOOPA3HOTO HAa3HAYEHMs SABIAETCSA IPUOPUTETHOIN
3afiayeil B CeJIEKLIMY O3VMO PXKIL.

[nsa  peammsanyy 3TOro HampaBleHUs TMpoBefeHa (QeHOTUNMYecKas OleHKa COfep>KaHMs
BozopactBopuMont ¢pakuyym AK B 3epHe M BA3KOCTM BOJZHOTO OSKCTPAaKTa Ha IIMPOKON IaHEIN
HI3KOIIEHTO3aHOBBIX CaMOOIBIIEHHBIX JIMHUI, COBPEMEHHBIX IONY/IALMOHHBIX COPTOB COOCTBEHHON I
poccuiickoit cenekuuny, reukoekuuy BVII'PP nm. H.VI.BaBunosa. BeiienieHbl JOHOPBI BBICOKOTO U HU3KOTO
Cofiep>KaHMs IEHTO3aHOB.

Yposenb copiep>xanus AK 06yc/ioB/IeH Kak reHe TUYe KM, TaK ¥ cpefoBbIiMu pakTopamu. HaymMenbIne
BermuuHbl AK 1 pasMax ux BapbMpOBaHMsI OTMEUYEHBI B TObI C M3OBITOUHBIM yBIa)KHEHVEM. YCTaHOBJ/ICHO,
4TO 00IIas ¥ BOJOpAcTBOpUMas (Ppakiysa apaOMHOKCUIAHOB XXM IPOSAB/AET OONBLIYI0 CTPYKTYPHYIO
reTepOreHHOCTD B pasHble peHoIorndecKre pasbl pa3BUTUA PACTEHNI M B Pa3HBIX YaCTAX POPMUPYIOIETOCs

3epHa. Co3flaH pasHOOOPA3HBIIl CeTIEKIMOHHBII MaTepya JJIA CO3aHNsI COPTOB O3UMOI PXXI Pas3NIHOTO
HaIlpaBJIeHN MICIIO/Ib30BAHMA.
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Assembly and annotation of the Far-East-
ern Actinidia species chloroplast genomes

Gladysheva-Azgari M.V., Slobodova N.V.,
Sharko F.S.*, Petrova K.O.*,

Boulygina E.S.*, Molkanova O.l., Tsygankova
S.V., Mitrofanova L.V.

Tsitsin Main Botanical Garden of the RAS, Moscow, Russia,
*National Research Center "Kurchatov Institute", Moscow, Russia
E-mail: marglader@gmail.com

[TpencraButenu pona Actinidia sIBIAIOTCSA LIEHHBIMM IVIOOBBIMM KY/IBTYPaMU, M3BECTHBIMYU BBICOKVM
copepkanueM BuramuHa C, aHTMOKCUJAHTOB Y IPYTUX IIO/e3HBIX BelecTB. OOLIMpHast KOJUIEKIVsI BULOB U
coproB akTuHUAMYU cobpana B DI'BHY OHII CagoBoacTBa 1 He OL[eHMBAIACh C TeHETUYECKON TOYKY 3PEHMSL.

Nsyuenne xnopomnactaornn JHK (xnIlHK) mmpoxo wucmonbsyeTca I aHamm3a TeHOMHOTO
pasHOO00pa3yisi, OLeHKY reTepOreHHON MISMEHYMBOCTH U YTOYHEHVSI QYIOTeHeTMYeCKMX B3aVIMOOTHOILIEHNIA.

[l Iomy4YeHns IIaCTUAHBIX T€HOMOB ObIIV OTOOpaHbI YeThlpe Bupa: A. arguta, A. kolomikta, A. po-
lygama, A. purpurea. BubIMOTEKM CeKBEHMPOBAHBI KaK ISl IIMHHBIX uyTeHu 1 (Ha mpubope ONT), Tak u ps
KOpOTKuX (Ha mprb6ope MGI).

Cob6paHHble TeHOMBI XJIOPOIIACTOB IMEIOT JINHY ~156 T.I1.H., cocTosT u3 6onporo (LSC, ~110 T.1.H.),
manoro (SSC, ~40 T.II.H.) Y4aCTKOB ¥ MHBEpPTMPOBaHHBIX MOBTOPOB (IR, ~6 T.m.H.). ®uIoreHeTIyecKmit
aHanmM3 Imokasan, 4to A. kolomikta w A. arguta obpasyroor opumH knactep ¢ A. kolomikta us GenBank.
[TocnemoBartenbHOCTb A. polygama mokasana Hanbonbiee cxonctso ¢ xnJHK A. valvata n A. polygama us
GenBank. [Tnacrom A. purpurea Ha ¢pumoreHeT4eCKOM fepeBe chOPMIUPOBAI OT/ETTbHYIO BETBb.

Pa6ora BeInONHeHa py nopep>xke rpanTa PH® Ne22-16-00074.
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Buckwheat callus induction and plant regeneration: culture
media optimisation and selecting a variety for genetic
transformation

Glagoleva E.S., Omelchenko D.O.*, Logacheva M.D.

Skolkovo Institute of Science and Technology, Moscow, Russia,
*Laboratory of Plant Genomics, Institute for Information Transmission Problems, Moscow, Russia

E-mail: glagoleva.elena@gmail.com

Transformation using plant cell cultures and isolated tissues is commonly employed to obtain genet-
ically modified plants. The selection of optimal cultivation conditions at different stages, including in vitro
culture obtainment, induction of morphogenesis, and regeneration of whole plants, is critical for successful
plant transformation. We evaluated the callus formation ability and regenerative capacity of 10 varieties of
Fagopyrum esculentum and Fagopyrum tataricum and selected the most promising ones for regenerated plant
production: Batyr, Shinano, and KK8. The optimal medium for callus formation contained 2 mg/L 2,4-Di-
chlorophenoxyacetic acid and 2 mg/L Kinetin. The medium for plant regeneration contained 6-Benzylami-
nopurine (2 mg/L), Kinetin (0.2 mg/L), and Indole-3-acetic acid (0.2 mg/L). Regenerated plants of the Batyr
variety were successfully acclimated to non-sterile soil conditions. This protocol can be used for the genetic
transformation of buckwheat in future studies. Supported by the Ministry of Science and Higher Education,
project #075-15-2021-1064

Take-home message:

We evaluated the callus formation ability and regeneration capacity of 10 varieties of Fagopyrum esculen-
tum and Fagopyrum tataricum and selected the most promising ones for regenerated plant production: Batyr,
Shinano, and KK8.
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Transcriptomic landscape and
metatranscriptomes of pathosystems

Gogolev Y.V., Gorshkov V.Y., Gogoleva N.E.,
Osipova E.V., Konnova T.A., Hamo H.*,
Balkin A.C.**

Federal Research Center Kazan Scientific Center of Russian Academy of Sciences, Kazan Institute of
Biochemistry and Biophysics, Kazan, Russia,

*Institute of Fundamental Medicine and Biology, Kazan (Volga Region) Federal University, Kazan, Russia,
**Institute for Cellular and Intracellular Symbiosis Ural Branch of Russian Academy of Sciences, Orenburg,
Russia

E-mail: gogolev.yuri@gmail.com

The study of bacterial RNA showed that bacterial transcriptomes have a very complex structure. A sig-
nificant proportion of them is non-coding RNA (ncRNA). Bacterial ncRNAs have been shown to act as neg-
ative regulators of gene activity and may also serve as immunity factors. However, the functional role of most
of the ncRNAs remains unclear.

The difficulty in studying pathosystems lies in the fact that the proportion of bacterial RNA in total
preparations is less than a few percent. The development of the Capable-Seq method provides additional op-
portunities for the study of complex transcriptomes. We have performed RNA sequencing of pathogenic bac-
teria Pectobacterium atrosepticum and Salmonella enterica directly in tissues and cells of eukaryotic host organ-
isms — Nicotiana tabacum L. and Acanthamoeba castellanii Neff, respectively. As a result, the differential activity
of bacterial RNA transcription during infection development was characterized. Transcription start sites (TSS)
were mapped with an accuracy of one nucleotide. More than 20,000 new TSSs have been identified and classi-
fied according to their position relative to the regulatory elements of genes and operons.

The main publications of authors on the subject of the abstract:

GogolevY.V.etal. OMICs, Epigeneticsand GenomeEditing Techniquesfor Foodand NutritionalSecurity// Plants
(2021) 10: 1423. doi: 10.3390/plants10071423

Tsersl.etal. Plant Soft Rot Development and Regulationfromthe Viewpoint of Transcriptomic Profiling// Plants
(2020) 9: 1176. doi: 10.3390/plants9091176
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Recombinant plasmids for the synthesis of
dsRNA elicitin genes inf1 and inf2 for plant
protection against Phytophthora infestans

Golubeva T., lvanov A.

Federal Research Center Institute of Cytology and Genetics, Siberian Branch of Russian Academy of
Sciences, Novosibirsk, Russia
E-mail: frolova@bionet.nsc.ru

Spray-induced gene silencing (SIGS) is a promising approach for plant protection against pathogens.
dsRNAs trigger degradation their complementary mRNA. This effect allows turn off the genes of both the plant
and the pathogen at the level of translation.

We have selected Phytophthora genes, elicitins, the switching off of which will potentially
lead to reduce pathogenicity, and tested various methods of processing potato exogenous dsRNA. The ques-
tion of the effectiveness of SIGS against Phytophthora is being actively investigated, therefore determination of
promising targets and processing parameters is our current task.

For the production of dsRNA genes infl and inf4 we constructed two expression vectors based on the
plasmid L4440, dsRNA was developed in E. coli HT115. For processing, we used potato plants 6 weeks old.
Control plants were treated with water, experimental ones with a solution of dsRNA of one of the genes or their
combination. It has been shown that the treatment of plants protects them from phytophthora

The work supported by a grant from the President of the Russian Federation (MK-4311.2022.5).

The main publications of authors on the subject of the abstract:

Ivanov A.A.; Ukladov E.O.; Golubeva T.S. Phytophthora infestans: An Overview of Methods and Attempts
to Combat Late Blight // J. Fungi (2021) 7: 1071. doi:10.3390/jof7121071

Ivanov A.A.; Tyapkin A.V.; Golubeva T.S. How Does the Sample Preparation of Phytophthora infestans
Mycelium Affect the Quality of Isolated RNA? // Curr. Issues Mol. Biol. (2023) 45: 3517-3524. doi:10.3390/
cimb45040230

Take-home message:

Two expression vectors based on the plasmid 14440 were constructed for the production of dsRNA
genes infl and inf4

The treatment with dsRNA of infl and inf4 protects plants from Phytophthora infestans
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Study of the effect of physiological
parameters on a prolonged submergence
tolerance of rice

Golubova V.A., Kostylev P.l.

FSBSI “Agricultural Research Center “Donskoy”, Zernograd, Russia
E-mail: valya_I7@rambler.ru

The report presents the results of the study of physiological parameters (germination, germination pow-
er, growth rate, as well as assessing the degree of development of the conducting system of the flag leaves of
rice plants.) that affect a prolonged submergence tolerance of rice.A number of the studied samples revealed
the potential to grow rapidly, overcome a large layer of water and accumulate vegetative mass. As a result of
the evaluation of the conducting system of the flag leaf of rice plants, it was found that in plants with the Subl
flood resistance gene, the conducting bundles were smaller in size compared to other samples, which means
that stable samples use the restructuring of the conducting system as a resistance mechanism.The purpose of
the study was to estimate the physiological parameters that affect a prolonged submergence tolerance of rice
and vigorous emergency from under a layer of water.For the study there have been selected 180 rice varieties
and samples, which were identified during crossing domestic varieties with Asian flood resistance genedonors
in the laboratory of rice breeding and seed production of the ARC “Donskoy”.

The materials were prepared within the framework of the competition of the Russian Science Founda-
tion in 2021 "Conducting fundamental scientific research and exploratory scientific research by small individ-
ual scientific groups" (Agreement No. 22-26-00246 of 12/21/2022).

The main publications of authors on the subject of the abstract:

II. 1. Kocmuines, B. A. Iony6osa, H. B. Kanununa, H. H. Bowxosa Bnusnue ¢usuonoeuueckux
napamempos pacmeHuti puca Ha mMonepanmHoCmy K OIUMeNbHOMY NozpyieHuro 6 600y, Jocmusenue Hayku u
mexuuxu 8 AIIKNel, 2023, cmp. 4 doi: 10.53859/02352451_2023_37_1_4
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Comparative study of germination of wheat grain
distinguished by pericarp anthocyanin coloring under
conditions of natural and induced aging

Gordeeva E.l.", Shoeva 0.Yu.", Khlestkina E.K.?

" Institute of Cytology and Genetics of the Siberian Branch of RAS,
Novosibirsk, Russia

2 N.l.Vavilov All-Russian Institute of Plant Genetic Resources, St.
Petersburg, Russia

E-mail: elgordeeva@bionet.nsc.ru

Anthocyanins are biologically active secondary metabolites of plant. As natural antioxidants, anthocy-
anins neutralize cell-damaging reactive oxygen species under the influence of adverse environmental factors.
In wheat (Triticum L.), despite the relevance of research, the relationship between the synthesis of secondary
metabolites with protective adaptive functions and the molecular and genetic mechanisms of seed viability af-
ter long-term storage remains unstudied. To date, there is a well-characterized set of wheat genotypes based on
the model variety Saratovskaya 29, which presents a different combination of alleles at the loci Pp3 and Pp-D1
(Purple pericarp), determining anthocyanin coloring of coleoptiles and pericarp. Such lines, which differ from
each other only in anthocyanin coloration (and are similar in all other traits), are best suited for comparative
physiological studies. The results showed a neutral role of anthocyanins in long-term seed longevities for 7-9
years under natural conditions of +20°C and +25°C. It was differ from the results obtained after artificial in-
duced aging with elevated temperature of 48°C and 100% humidity for 72 hours (ISTA seed testing), where
germination of anthocyanin-stained seeds was 20% higher than that of lines without anthocyanin pigment.

The study was supported by RSF 21-76-10024.

The main publications of authors on the subject of the abstract:

Gordeeva, E. I, Shoeva, O. Y., & Khlestkina, E. K. Marker-assisted development of bread wheat near-isogenic
lines carrying various combinations of purple pericarp (Pp) alleles // Euphytica (2015) 203: 469-476. doi:10.1007/
s10681-014-1317-8
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Effect of single amino acid substitutions on the catalytic
properties of asparagus divinyl ether synthase (AoDES)

Gorina S.S., Mukhtarova L.S., Toporkova Y.Y., Grechkin A.N.

Institute of Biochemistry and Biophysics, Federal Research Center "Kazan Scientific Center of RAS", Kazan, Russia
E-mail: gsvetlana87@gmail.com

Divinyl ether synthases (DESs) are the enzymes catalysing the dehydration of fatty acid hydroperoxides
to divinyl ether oxylipins, which exhibit antimicrobial and fungicidal activity. DESs, along with three other
enzymes, namely allene oxide synthases (AOSs), hydroperoxide lyases (HPLs) and epoxyalcohol synthases
(EAS:s), are members of the CYP74 clan of unusual P450 monooxygenases. AoDES is the first DES to biosyn-
thesize the (1'Z)-isomers of divinyl ethers. Bioinformatic analysis allowed us to determine the hypothetical de-
terminants of AoDES catalysis. Mutant forms with single substitutions retained DES activity, but the spectrum
of divinyl ether isomers changed, and minor amounts of EAS and AOS products appeared. The combination
of both mutations dramatically changed AoDES catalysis. Divinyl ethers were not detected. One of the main
products was LTB4-like diol.

Bioinformatics analysis was carried out with financial support from the state assignment of the Federal
Research Center "Kazan Scientific Center of the Russian Academy of Sciences". Catalytic studies of the AoDES
mutant forms were performed under support of grant 23-14-00350 from Russian Science Foundation.

The main publications of authors on the subject of the abstract:

Gorina S.S. et al. Detection of divinyl eth er synthase CYP74H2 biosynthesizing (11Z)-etheroleic and
(1'Z)-colnelenic acids in asparagus (Asparagus officinalis L.) // Phytochemistry (2022) 200:113212. doi:
10.1016/j.phytochem.2022.113212.
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The induced susceptibility of plants to phytopathogens:
physiological bases, regulation, consequences

Gorshkov V.Y., Parfirova O.l., Tsers 1.D., Petrova O.E.

Kazan Institute of Biochemistry and Biophysics, Federal Research Center Kazan Scientific Center of Russian Academy of Sciences, Kazan, Russia

E-mail: gvy84@mail.ru

Plant susceptibility to pathogens is usually considered from the perspective of the loss of resistance.
However, susceptibility cannot be equated with plant passivity since active host cooperation is required for the
pathogen to propagate and cause disease. This cooperation consists of the induction of reactions called sus-
ceptible responses (SRs). Based on multiple transcriptome profiling studies, we predicted a set of plant SRs to
the soft rot-causing phytopathogenic bacterium Pectobacterium atrosepticum and then verified some of these
responses using biochemical, physiological, and molecular approaches. Based on the obtained results and sys-
temic analysis of the literature, we highlighted two main categories of SRs according to their consequences. The
SRs of the first type improve pathogen fitness in planta without promoting symptom manifestation, whereas
those of the second type facilitate symptom development. Thus, we developed a theory of plant susceptible
responses and clarified that their exogenous control is a promising disease management strategy. The work was
supported by RSF (19-14-00194) and a government assignment for FRC KSC RAS.

The main publications of authors on the subject of the abstract:

Gorshkov V. et al. Host plant physiological transformation and microbial population heterogeneity as im-
portant determinants of the Soft Rot Pectobacteriaceae—plant interactions // Seminars in Cell & Developmental
Biology (2023). doi: 10.1016/j.semcdb.2023.01.002

Gorshkov V. et al. Plant susceptible responses: the underestimated side of plant-pathogen interactions //
Biological Reviews (2022) 97 (1): 45-66. doi: 10.1111/brv.12789

Take-home message:

1. Plant susceptibility to pathogens arises only when a specific set of susceptible responses is induced.

2. Understanding susceptible responses in greater depth has high potential for the development of novel
plant-protection approaches.

2]
]
<
~
%)
Z
=
<
o
g5
B
=1
<
(W)

157




Comparative analysis of the transcriptome
profiles of oilseed flax CDC Bethune and its
mutant rdf1 with reduced fibre growth

Gorshkov O., Petrova A., Chernova T.,
Gorshkova T.
The Laboratory of Plant Cell Growth Mechanisms, Kazan Institute of Biochemistry and Biophysics, FRC

Kazan Scientific Center of RAS, Kazan, Russia

E-mail: gorshkov@kibb.knc.ru

The identification of the molecular actors that carry out and regulate the key stages of plant

fibre (PF) development - intrusive growth (IG) and cell wall thickening - is extremely relevant for un-
derstanding the growth and specialization processes of plant cells. In this regard, a comparative analysis of the
transcriptomes of oilseed flax (CDC Bethune), and its mutant - reduced fibre 1 (rdf1), with reduced growth
of PFs in both phloem and xylem is of considerable interest. Samples of different tissue types and stages of
PF development were used to generate RNAseq data followed by bioinformatics analysis (HiSat2/StringTie/
DESeq2). The intrusively growing phloem and xylem fibres were also characterized using immunochemis-
try and AFM techniques. The results of transcriptomic analysis combined with data on the composition and
structure of fibre cell walls made it possible to form a pool of potential triggers affecting the growth and devel-
opment of PFs. The data obtained provide a promising basis for further analysis of the functional specificity of
gene products exhibiting differential expression in the rdfl mutant.

Supported by the Russian Science Foundation (project Ne21-74-10131).

The main publications of authors on the subject of the abstract:

Gorshkov, O., Mokshina, N., Gorshkov, V. et al. Transcriptome portrait of cellulose-enriched flax fibres at
advanced stage of specialization. Plant Mol Biol 93, 431-449 (2017). https://doi.org/10.1007/s11103-016-0571-7

Gorshkova, T., Chernova, T., Mokshina, N. et al. Transcriptome Analysis of Intrusively Growing Flax Fibers
Isolated by Laser Microdissection. Sci Rep 8, 14570 (2018). https://doi.org/10.1038/541598-018-32869-2
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Transcriptomics as a basis to choose
perspective genes for manipulations
to improve crops

Gorshkova T., Mokshina N., Gorshkov O.

Kazan Institute of Biochemistry and Biophysics, FRC KazRC RAS, Kazan, Russia, Kazan, Russia
E-mail: gorshkova@kibb.knc.ru

The goal of any plant breeding program is to improve the quality of a target crop. Crop quality is a com-
prehensive feature largely determined by biological background. The toolbox is suggested to search for genes
suitable for the effective manipulation of crop quality parameters. A key step is to identify the genes with spatial
and temporal pattern of expression that suits the development of the targeted parameter. The whole pipeline
includes: a) identification of the temporal and spatial localization of the key stages of the target crop parame-
ter development; b) transcriptomic analysis of the corresponding tissues and stages; ¢) identification of genes
with tissue-and/or stage-specific expression patterns, d) characterization of the relationship between target
parameters of crop quality and expression of genes important at the key stages in the process development
on a statistically justified number of genotypes over several seasons, e) characterization of the selected gene
polymorphism in different genotypes and chromosome mapping for breeding purposes; f) modification of the
set and level of gene expression using traditional breeding or genomic editing approaches. Supported by RSF
grant #19-04-00361.

The main publications of authors on the subject of the abstract:

Galinousky D., Mokshina N., Padvitski T., Ageeva M., Bogdan V., Kilchevsky A., Gorshkova T. The Tool-
box for Fiber Flax Breeding: A Pipeline From Gene Expression to Fiber Quality // Frontiers in Genetics. — 2020.
doi:10.3389/fgene.2020.589881

Mokshina N. et al. FIBexDB: a new online transcriptome platform to analyze development of plant cellulos-
ic fibers. New Phytologist, 2021;231:512-515.
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CuO nanoparticles in clonal
micropropagation of woody plants

Grodetskaya T.A., Fedorova O.A.,
Eviakov P.M., Eprintsev A.T.*

Voronezh State University of Forestry and Technologies named after G.F. Morozov, Voronezh, Russia
*Voronezh State University, Voronezh, Russia
E-mail: tatyana.pokusina@yandex.ru

B03MOXXHOCTD UCTIO/Ib30BaHMA HAHOYACTHL] B TEXHOJIOTM KJIOHA/IbHOTO Pa3MHOKeHNA IPOMKTOBaHa
VIX BBICOKOJT aHTMOAKTepyUaIbHOI U aHTU(YHIaTbHOI aKTVBHOCTBIO B OTHOLIEHUY MHOTUX IIPEACTaBUTeNIeN
aMMPUTHOI MUKPOPIOpPHI pacTeHuIt. bbto mokasaHo, 4To BHeceHne HaHoYacTul CuO B COCTaB MUTATE/TbHOI
cpenst WPM B 2 mncnbpITyeMbIX KOHLIEHTpauuAXx 5 1 10 Mr//1 Ha aTane BBe[leHNUA B KY/IbTYPY in1 Vifro MOTOABIX
no6eros Ttomonsa I[IOK (ITmpammpanbHO-ocoKopeBblli KaMbIINIMHCKMII) O3BOMAET NOAYYUTh 70 90%
CTepPWIbHBIX 3KCIUIAHTOB (B KOHTpore 65%). Ilpu KynbTMBMpOBaHMM SKCIUIAHTOB Ha IMTATENTbHON Cpefe
WPM, cogpepxartieit 5 mr/n CuO, 4ncIo pacTeHMII ¢ XOPOLIO pa3BUTHIMY MA3YIIHBIMYU ITOOEraMy COCTaBIIIO
70% (B xoHTpOne 40%). Vicmonb3oBaHue HAHOYACTHI IIPK IIepeBOfe PACTEHUI TOIMO/A B YC/IOBUA ex Vitro
(Termmia) CtoCOOCTBOBAIO YIYYLIEHNIO TIOKa3aTesIell pOCTa ONBITHBIX PACTEHMII TOIONS 3a CYET CHYDKEHMS
Ha 5% KO/IM4eCcTBa MOPAXKEHHBIX (PUTONATOTeHAMY PACTE€HNII V1 TOBBIIIEHNS VX IIPYDKMBAEMOCTI. YCTAaHOBJIEH
aHTHN(dyHranpHIX 9¢¢ext HaHouacTuy CuO, Ipy 3TOM [eiiCTBIE Ha IIPeACTaBUTeNeN T0/Ie3HON II0YBEHHOI
MUKPOGIOPBI OBUI MUHVIMATIBHBIM.

The main publications of authors on the subject of the abstract:
Grodetskaya TA, Evlakov PM, Fedorova OA, Mikhin VI, Zakharova OV, Kolesnikov EA, Evtushenko NA, Gusev
AA. Influence of Copper Oxide Nanoparticles on Gene Expression of Birch Clones In Vitro under Stress Caused
by Phytopathogens. Nanomaterials. 2022. Vol. 12. No. 5. P. 864. doi: 10.3390/nano12050864 (Q1)

Take-home message:

HaHowacTunp! oKcria MefM YBeIMYMBAIOT MPOLEHT CTePUIbHBIX I JKM3HECIIOCOOHBIX 9KCIVIAHTOB B
YCIIOBUAX in Vitro ¥ IIpY NepeBOfie MMKPOK/IOHOB B 3aKPBITbIN IPYHT
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Genetic diversity of oil crops of the
Russian breeding for the development of
new varieties and hybrids which is deter-
mined using molecular markers

Guchetl S.Z., Savichenko D.L.,
Golovatskaya A.V.

V.S. Pustovoit All-Russian Research Institute of Oil Crops, Krasnodar, Russia
E-mail: saida.guchetl@mail.ru

Genetically diverse germplasm containing gens controlling valuable for breeding traits is necessary to
develop new varieties of oil crops characterized with high productivity, resistance to biotic and abiotic stresses.
The systems of DNA markers were developed to estimate the genetic diversity and the marking of appropriate
gens of sunflower and oil flax in the VNIIMK. Sunflower and flax developed in the different ecological zones
of cultivation, which were estimated using microsatellite markers are characterized with the genetic diversity.
The results of estimation of AMOVA flax showed the most part of the total dispersion 71%, is conditioned by
the differences between cultivars, 29% by the differences between individuals within cultivars. Concerning
sunflower samples, the most part of the total dispersion 91%, is conditioned by the differences between lines
within each collection, 3% by the differences between collections. Sunflower samples, which were estimated
using markers of mutation of high oleic oil, resistance to the different races of the most dangerous pathogens,
to herbicides, showed the wide diversity and have a potential for the development of promising hybrids.

The main publications of authors on the subject of the abstract:

Guchetl S. Z. et al. Analysis of the structure of linseed flax varieties based on polymorphic microsatellite loci //
Agricultural Science Euro-North-East (2022) 23: 184-193. doi: 10.30766/2072-9081.2022.23.2.184-193

Guchetl S.Z., Savichenko D.L. A linkage of gene of resistance to a broomrape race G with microsatellite loci
of a sunflower line-donor RGP1 of VNIIMK'S breeding // Oil crops (2021) 2: 3-9. doi: 10.25230/2412-608X-2021-
2-186-3-99

Take-home message:

Sunflower and flax were estimated using markers that reveal genetic diversity, high oleic oil mutations, resist-
ance to different races of the most harmful pathogens, herbicides, showed the wide diversity for the develop-
ment of varieties and hybrids

Genetic diversity of oil crops of the Russian breeding for the development of new varieties and hybrids which is determined using molecular markers
pil Guchetl 5.4, Savichenko D.1. Golovatskava A V.5, Postovelt All-Russlan Research Institute of Ol Cry
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Molecular approaches in the study of the racial composition
of the causative agent of wheat yellow rust

Gultyaeva E.l., Shaydayuk E.L.

All Russian Institute of Plant Protection, Saint Petersburg, Pushkin, Russia
E-mail: eigultyaeva@gmail.com

Yellow (stripe) rust is the damaging diseases world-wide on wheat. Puccinia striiformis f.sp. tritici (Pst)
is a fungus caused this disease. The pathogen is highly mobile, either through the movement of people, trade
intensification, or areal dispersion. The fungus has the capability to rapidly spread to new regions and crop va-
rieties. Molecular markers, particularly microsatellites, have been reported to be important tools for decipher-
ing pathogen population structure, invasion sources, and migration history (Ali et al., 2017). In these studies,
microsatellite analysis was used for genotyping of Russian populations of the yellow rust pathogen. Twenty SSR
markers were used. Eighty two isolates obtained from common and durum wheat and triticale in 2019-2020
from European, Asian and North Caucasuian regional (Pst) populations were tested. Most of the markers were
polymorphic and revealed from 2 to 4 alleles. No significant differentiation beetwen regional pathogen popu-
lations was revealed, which is consistent with the results of virulence studies (Gultyaeva et al., 2022).

This study was funded by the Russian Science Foundation (project number 19-76-30005).

The main publications of authors on the subject of the abstract:

Gultyaeva E., Shaydayuk E., Kosman E. Virulence Diversity of Puccinia striiformis f. sp. tritici in common
wheat in Russian regions in 2019-2021. Agriculture (2022) 12(11):1957. doi.org/10.3390/agriculture12111957

Shaydayuk E.L., Gultyaeva E.I. A highly aggressive invasive race group PstS2 in Russian populations of the
wheat yellow rust pathogen. Mikologia I Fitopatogogia (2023) 57(1):60-66 DOI: 10.31857/50026364823010129
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Genetic regulation of seed shattering in Fagopyrum
esculentum

Gunko E.M.*, Logacheva M.D.*, Fesenko I.N.**, Fesenko A.N.**

Skolkovo Institute of Sciece and Technology, Moscow, Russia,
*IITP RAS, Moscow, Russia,

**BCepOCCUICKNIA HaYYHO-UCCIIEA0BATENbCKUI MHCTUTYT 3epHO6060BbIX M KpynsiHbIX KynbTyp, Orel, Russia
E-mail: elizaveta.gunko@skoltech.ru

Seed shattering in buckwheat is almost unstudied, although his knowledge could be very useful for im-
proving buckwheat as a crop. We studied the processes which happen in the pedicels during abscission and
suggested a list of candidate genes which could be responsible for abscission breakage (non-shattering pheno-
type) in cultivars. Transcriprome analysis of shattering and non-shattering buckwheat allowed us to describe
the dynamics of AZ development. In buds we see that ABA response genes are upregulated and its degradation
is downregulated. In flowers and fruits we didn’'t observe the genes, which could directly affect ABA biosynthe-
sis or degradation, but we see the genes providing stress response. Cell wall biosynthesis is intensified on the
bud stage, when AZ is being build. Then cell wall biosynthesis reduces, providing evidence of meristem nature
of AZ composing cells. In fruits we observed the activation of particular cell wall hydrolyzing enzymes, which
are supposed to activate abscission. The most candidate to be a regulator of fruit abscission in buckwheat is
JOINTLESS, which was previously described in tomato.

The main publications of authors on the subject of the abstract:

Take-home message:
Transcriprome analysis of shattering and non-shattering buckwheat allowed us to describe the dynamics

of AZ development. The most plausible candidate responsible for seed shattering in buckwheat is JOINTLESS.
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The role of symbiotic rhizobacteria in drought resistance of
tomato plants (Solanum lycopersicon)

Gurina Anastasia, Frolova Nadezhda*, Lukasheva Elena,
Kuznetsova Alena, Shumilina Julia*, Alhajje Katrina*, Bilova Ta-
tiana**, Orlova Anastasia®*, Silinskaya Svetlana*, Cherevatsakya
Maria, Shaposhnikov Alexander***, Syrova Daria***,

Frolov Andrej*, Belimov Andrey***

Saint Petersburg State University, Saint Petersburg, Russia,

*K.A. Timiryazev Institute of Plant Physiology, Russian Academy of Sciences, Moscow, Russia,
**Saint Petersburg State University, Saint Petersburg, Russia,

& K.A. Timiryazev Institute of Plant Physiology, Russian Academy of Sciences, Moscow, Russia,

***All-Russia Research Institute for Agricultural Microbiology (ARRIAM), Pushkin, St. Petersburg, Russia
E-mail: gnastyakO@gmail.com

Natural tolerance mechanisms bring new opportunities in agriculture due to its efficiency in growth
promotion and enhanced stress tolerance. One of the natural mechanisms employing symbiosis of plants with
Plant Growth Promoting Rhizobacteria, was shown to be able to reduce the negative effects of drought on plant
biomass productivity. The observed protective effect could be attributed to the activity of ACC desaminase,
the enzyme, which stimulates outflow of this 1-aminocyclopropane-1-carboxylate from plant roots, leading to
decreased level of ethylene and it's hormonal inhibitory effect on plant biomass under stress conditions.

To address this problem, we investigated the effect of ACC deaminase expression in PGPRs on the dy-
namics of the tomato leaf proteome and metabolome in response to drought. The inoculation-specific plant re-
sponses to drought were comprehensively characterized at the levels of physiology and proteome. The obtained
proteomics data were also integrated with the obtained data of identified metabolites and their dynamics.

Acknowledgment: Agreement No. 075-15-2922-320 dated 04/20/2022

The main publications of authors on the subject of the abstract:

Belimov A.A et al. Pseudomonas brassicacearum strain Am3 containing 1-aminocyclopropane-1-carboxy-
late deaminase can show both pathogenic and growth-promoting properties in its interaction with tomato. J. Exp.
Bot., 2007, 58, 1485-1495.

Belimov A.A et al. ACC deaminase-containing rhizobacteria improve vegetative development and yield of
potato plants grown under water-limited conditions. Aspects of Applied Biology, 2009, 98, 163-169.
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Polimorphism of Rpi-vnt1 gene in landrac-
es of genus Solanum sect. Petota

Gurina A.A., Alpatieva N.V., Rogozina E.V.

N.1. Vavilov All-Russian Institute of Plant Genetic Resources, St. Petersburg, Russia
E-mail: veggurina@gmail.com

Primitive potato cultivated species or landraces are early domisticated forms of potato. Accoding to
some researcher, landraces are intermediate link between wild potatoes and S. tuberosum L. Rpi-vnt1 - is late
blight resistance gene discovered in South American wild species S. venturii Hawkes & Hjert. Possibly these
gene is homologues of unsequenced gene Rpi-phul, which was early founded in S.phureja Juz et Buk. - one of
landraces species. But none of sequences homologues from landraces were functional, although previously po-
sitional markers showed correlation of late blight resistance with loci of Rpi-phul gene. We research Rpi-vntl
polimorphism within group of landraces using in silico analysis of genomes and sequenced markers fragments
of Rpi-vntl from samples contrasting in resistance to late blight from VIR collection. In landraces genomes we
found several copies of Rpi-vnt1 gene and analysing sequences of markers fragment in VIR collection we found
different allelic variants. We suppose that one allelic variant is functional and preliminary genetic analysis of
hybrid population confirmed correlation of developed CAPS marker wwith field resistance.

This research was supported by Russian Science Foundation, project No 22-26-00111

The main publications of authors on the subject of the abstract:

Gurina A.A., Alpatieva N.V,, Chalaya N.A., Mironenko N.V., Khiutti A.V., Rogozina E.V. Homologs of
Late Blight Resistance Genes in Representatives of Tuber-Bearing Species of the Genus Solanum L. // Russ ] Genet.
2022; 58(12):1473-1484. DOI: 10.1134/81022795422120043.

Take-home message:

Rpi-vntl is the most likely candidate late blight resistance genes among potatoes landraces

Several homologues of these gene were found in landraces genomes.

One of homologues have presumably functional allelic variant
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Genomic and post-genomic technologies in the improvement
of apricot assortment

Ibadullaeva E., Seitmamutova E., Khvatkov P., Timerbaev V.*,
Sinchenko A., Uppe V., Dolgov S.*

Nikita Botanical Gardens—National Scientific Centre, Yalta, Russia,
*Branch of Shemyakin and Ovchinnikov Institute of Bioorganic Chemistry, Yalta, Russia

E-mail: khvatkov1987@gmail.com

Industrial apricot production has recently faced serious economic problems due to the widespread
spread of plum pox virus (PPV), which causes Sharka disease.

It is impossible to obtain completely tolerant forms of apricot to this disease by traditional breeding
methods. The technology of integrating the RNA interference cassette to the virus envelope protein gene into
the plant genome makes it possible to increase plant resistance to PPV.

Were obtained by genetic modification with transformation efficiencies of 32.2% for Kioto variety, 47.5%
for Krokus, 13.8% for Spark Tavrida and 30.7% for Yuzhanin 75 independent transgenic lines of chimeric apri-
cot plants by forming a rooting system expressing RNA interference sequences to the virus envelope protein
gene of Sharka using pCam-PPV-rolB-dsRed vector.

Of the 75 chimeric lines obtained, 52 were analyzed by PCR. Of these, 7 lines were contaminated with
agrobacterial vir - group genes, 46 lines contained a heterologous DNA insertion (hptll gene), and 41 lines
contained the aPPV -pdk intron - sPPV target sequence. The research is supported by the Kurchatov Genomic
Center of the NBG - NSC of the RAS (075-15-2019-1670).

Take-home message:

In the course of the studies, was developed a protocol to obtain chimeric apricot plants possessing a root
system expressing RNA interference sequences to the plum pox virus envelope protein gene.

)
=
<
~
n
Z
=i
=3
Q
=
]
o

166




Gravity response and metabolism of flax
fiber callose at the level of gene expression

lbragimova N.N., Mokshina N.E.

Kazan Institute of Biochemistry and Biophysics, FRC Kazan Scientific Center of RAS, Kazan, Russia
E-mail: nibra@yandex.ru

JIBuraTenbHbIe peaKIy PACcTeH!I, OTHOCAIIMMCS K TPOIM3MaM, OCYIeCTBIAIOTCS C MICTIOIb30BaHIEM
MEXaHM3MOB pOCTa pacTsDKeHNMEeM. B [JaHHOM WMCCIefoBaHMM IpU TPAaBMOTBETE M3YYAINMCh KIIETKHU,
3aKOHYMBIINE CBOM POCT U ¢opmupyoomne TpeTndnyo kneroynyio creHky (TKC). Panee mamm 6bu10
II0Ka3aHO, 4TO peabMINTalys NPOCTPAHCTBEHHOTO IIOJIOXKEHWs CTeO/sA pacTeHMsl JjIbHA CBs3aHA C
MopuduKanyeil BOMTOKOH, (GOpMUPYIOINX KOHCTUTYTUBHO ¥ MHAynmbenbHo TKC, uro mpepmomaraer
B)XHYI0 PO/Ib TaKMX K/IETOK B TPaBMOTBeTe. BBIIO [TOKa3aHO, YTO BOJIOKHA IpUOOpeTamy 4eTKOOOpasHyIo
dopMy - paciiMpeHHbIe y4acTKY KIeTKY YepefjOBaTNCh ITePeTsHKKaMU, B 06/1acTi KOTOPBIX 0OHApyX1MBaIach
Kajyo3a — 1,3-I/I0KaH, po/ib KOTOPOTo He MCCeR0BaNach. 3eChb MbI OLJeHMBA/IV SKCIIPECCHUIO T€HOB Ka/I030-
cunTas (CALSs) u B-1,3-rmokanas (BGs), oTBedaromux 3a MeTabonmmaM Kauo3sl. AHaIu3 TPaHCKPUIITOB,
pasMelljeHHBIX B 6a3e faHHBIX FIBexDB, 1151 BOTOKOH KOHTPO/IBHBIX U IPaBUCTUMY/IMPOBAaHHBIX (8, 24, 96
q) pacTeHMIT BBIABII He3HaUNTe/bHOE KommaecTBO reHoB CALSs u BGs, akcripeccrst KOTOPBIX M3MEHS/IACh.
[Tocne 8 4 rpaBUCTUMYIALNMM IPUMEPHO B 2 pa3a Bo3pacTana skcrpeccys renos Lus10042478 (AT3G14570,
CALS8) u Lus10033689 (AT4G03550, CALS12), Torma kak skcupeccus reHoB Lus10002807 (AT3G57240,
BG3) n Lus10027860 (AT3G57260, BG2) nHorma (244) Bo3pacTana Ha nopsAmoK. CoITacHO MUTepaTypHBIM
IQHHBIM TOMOJIOTMYHBIE T'€HBI IPOSB/IS/IN TOBBIIIEHHYIO 9KCIIPECCUIO IIPY IATOTeHe3e V/VUIN PeTyIALnn
$yHKUMM TTa3MOZECM.

Hccnedosarue svinonmero npu noodepicxe epanma PHO Ne 23-24-00612

The main publications of authors on the subject of the abstract:

Ibragimova NN, Ageeva MV, Gorshkova TA. Development of gravitropic response: unusual behavior of flax
phloem G-fibers // Protoplasma. 2017. V. 254. P.749-762.
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Biogenic cilica in fruits of Boraginaceae

lkkonen E.N., Chazhengina S.Y.*, Nikolaeva N.N.**, Teteryuk
L.V.***, Sibelev 0.S.*, Prokopovich P.F.*,

Fedorov A.A*, Setin V.N.****, Vasjukov V.M.***** Bondareva
V.V.***** Malov D.N.*****, Chuvashov A.V.*****

Institute of Biology of the Karelian Research Centre, Russian Academy of Sciences, Petrozavodsk, Russia,
*Institute of Geology of the Karelian Research Centre, Russian Academy of Sciences, Petrozavodsk, Russia,
**Forest Institute of the Karelian Research Centre, Russian Academy of Sciences, Petrozavodsk, Russia,
**|nstitute of Biology of the Komi Research Centre, Russian Academy of Sciences, Syktyvkar, Russia,
****Scientific Research Institute of Medicinal and Aromatic Plants, Moscow, Russia,

*****|nstitute of Ecology of Volga baisin RAS, Tolyatti, Russia
E-mail: likkonen@gmail.com

The understanding of biomineralization in plants is critical in designing new biomimetic materials for
biomedical, optical and other applications. This study focused on Boraginaceae family, in some species of
which mineralization of the pericarp cells of erem was noted. Scanning electron microscopy with energy-dis-
persive X-ray spectroscopy and Raman spectral studies were used to identify minerals for a wide range of spe-
cies and to study their spatial distribution as well as co-location with organic substance and metal ions. Analyt-
ical studies showed that silicification ocurres in the pericarp of most but not all studied species. The silica was
presented as a dense layer on the outer surface of erem with variation in the size of this layer depending of plant
species. Elemental analysis of pericarp cross sections showed that structured silica deposits with a high specific
area and porosity are located behind the surface layer. In each arrangement the silica particles are chemically
pure and crystallographically amorphous. Biosilica present ordered hierarchical porous structures giving the
material specific properties with possible application in industry including nanotechnologies.

The main publications of authors on the subject of the abstract:

Minerals in plants: case study of lithospermum arvense and celtis fruits Chazhengina S.Y., Ikkonen E.N.,
Prokopovich PE, Nikolaeva N.N. Biogenic - abiogenic interactions in natural and anthropogenic systems. VII
International Symposium. Saint-Petersburg State University. 2022. C. 96-97.

Take-home message:

Biosilica formed in erem pericarp sells of Boraginaceae family present ordered hierarchical porous struc-
tures giving the material specific properties with possible application in different types of industry including
nanotechnologies.
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Level of lipid-transporting protein and
MRNA encoding it in pea plants inoculated
with rhizosphere bacteria

Ivanov R.S., Martynenko E.V., Arkhipova T.N.,
Akhiyarova G.R., Sharipova G.V.,

Galin I.R., Seldimirova O.A., Nuzhnaya T.V.,
Finkina E.l.*, Ovchinnikova T.V.*,
Kudoyarova G.R.

Ufa Institute of Biology, Ufa Federal Research Centre, Russian Academy of Sciences, Ufa, Russia,
*Institute of Bioorganic Chemistry, Russian Academy of Sciences, Moscow, Russia
E-mail: ivanovirs@mail.ru

The plant-growth-promoting (PGP) bacteria in the rhizosphere stimulate plant growth and
increase their productivity. These bacteria induce changes in the formation of the apoplast
barriers and thereby affect water transport in plants. Lipid transfer proteins (LTPs) are known to be involved in
suberin deposition in the Casparian bands of pea roots thus reinforcing apoplast barriers. We investigated the
effects of PGP bacteria P. mandelii IB-Kil4 on LTPs, formation of the Casparian bands, hydraulic conductance
and activity of aquaporins (AQPs) in pea plants. Real time PCR showed a 1.6-1.9-fold up-regulation of the
PsLTP-coding genes and an increase in the abundance of LTP proteins in the phloem of pea roots induced by
the treatment with P. mandelii 1B-Kil4. We also have shown that P. mandelii IB-Kil4 stimulates deposition of
suberin, in the biosynthesis of which LTPs are involved, and increases aquaporin activity, which in turn pre-
vents a decrease in hydraulic conductance due to formation of the apoplast barriers in pea roots.

This research was funded by the Russian Scientific Foundation (grant number 21-14-00070).

The main publications of authors on the subject of the abstract:

Martynenko E.V. et al. Effects of a pseudomonas strain on the lipid transfer proteins, appoplast barriers
and activity of aquaporins associated with hydraulic conductance of pea plants // Membranes (2023) 13: 208. doi:
10.3390/membranes13020208

Akhiyarova G.R. et al. Effects of salinity and abscisic acid on lipid transfer protein accumulation, suberin dep-
osition and hydraulic conductance in pea roots // Membranes (2021) 11: 762. doi: 10.3390/membranes11100762

Take-home message:

P. mandelii IB-Kil4 stimulates deposition of suberin, in the biosynthesis of which LTPs are involved,
and increases aquaporin activity to compensate for decrease in hydraulic conductivity due to formation of the
apoplast barriers in pea roots.
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World collection of common hops
(Humulus lupulus L.)

lvanova 1.Y., Fadeev A.A.

Chuvash Agricultural Research Institute 8" Branch of FARC of North-East, Chuvash Republic, Opytny
settlement, Russia

E-mail: m35y24@yandex.ru

The collection of the gene pool of ordinary hops (Humulus lupulus L.) is a source of valuable source ma-
terial for the creation of new highly productive varieties in demand in agricultural production.

This collection consists of populations of female plants with a set of phenological, morphological and
economically important features, has been preserved since 1981 and is maintained in the Chuvash Research
Institute of Agricultural Sciences — a branch of the FGBNU FANC of the North-East. It is a living variety and
consists of 244 varieties: 74 from various regions of Russia and 170 from foreign countries. This is a large gene
pool of breeding, local and wild forms in the fourth tab, which is on a par with the collections of research in-
stitutions of foreign countries of the world.

Basic research:

- targeted introduction search and attraction of new samples from the Russian Federation and foreign
countries;

- documentation of samples by creating and maintaining an information database using unified descrip-
tors;

- comprehensive study of gene pool samples, identification of sources of economically valuable traits for
breeding research;

- creation and maintenance of a collection of valuable ex situ samples.

The main publications of authors on the subject of the abstract:

Osipova Yu. S., Leontieva V. V., Ivanova I. Yu. Features of the hop breeding process //Gene pool and plant breed-
ing. - 2020. - pp. 82-85.

Osipova Yu. S., Ivanova I. Yu., Leontieva V. V. Assessment of ecological sustainability of hop varieties //

Siberian Bulletin of Agricultural Science. - 2020. - Vol. 50. - No. 1. - pp. 32-39.
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Stress-resistance of plants as strategy
and tactics: genomic super-molecular-proteomic nature of
developmental biology

lvanova E.A.

Ufa Institute of Biology, Ufa Research Centre, Russian Academy of Sciences, Ufa, Russia
E-mail: fiona_belobor@mail.ru

From the perspective of eco-genomic adaptation of plants, from the position of interdisciplinary sci-
ence -supramolecular physical chemistry, the dynamics of topologically associated supra-blocks of the total
chromatin matriciel (TChrM) is considered: nucleoplasm,(eu-, hetero-, chromatin) and nuclear matrix. On
the interface of which, an analysis of the proteo-supermolecular reorganization of the ensembles: "linker",
“core" histones and non-histones in the genetic subsystems of individual plant organs (root > mesocotyl >
coleoptile) is presented, in the process of initiating a coordinated-regular growth, collection mature embryos
of wheat seeds , when switching development routines. The original donor phenotype (spring) - transferred
to the winter phenotype > transferred again to the spring phenotype. Based on the distribution of nucleoso-
mal arginine-rich "core" histone (H3-H4)" on the interface of TChrM supra-blocks of genomic subsystems:
donor (spring-mesocotyl) > winter donor (root) > again spring-phenotype (highly differentiated embryo), the
combinatorial-barrier principle of the formation of proteomic ensembles is possible, in the role of potential
epigenetic networks of the "histone code", in the conditions of the environmental ecosystem.

The main publications of authors on the subject of the abstract:

Ivanova E.A. Genetic-Proteomic Basis as a Morpho-Dynamic System, Strategies and Tactics of Plant Ecogenetic-
Stress Resistance // Journal of Stress Physiology & Biochemistry, Upxymck — 2022 - 18, Ne4 - 73-88.

Meanosa 3.A. DKo-ceHemuueckas cmpecc-ycmotivusocmy pacmenuil, Kax cmpamesus U makmuka:
cynep-moneKynsApHO-npomeomHo20, MoOpPOOUHAMUHECKO20 OU3ALIHA PUSUKO-XUMUUECKOTE NPUPOObL 6UOT02UU
paseumus //Hayunuviii xypran AkmyanvHole sonpocul 6uonoeuteckoii pusuxu u xumuu. Cesacmononv. — 2022
-7, Nel - 166-175.
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DNA binding properties of Nicotiana benthamiana protein
encoded by a methanol-inducible gene 21

Kamarova K.A., Sheshukova E.V.,
Ershova N.M., Komarova T.V.

Vavilov Institute of General Genetics, Moscow, Russia
E-mail: kamila.kamarova@gmail.com

Plant cell wall damage results in the emission of multiple volatile organic compounds including gase-
ous methanol (MeOH). MeOH was demonstrated to be a signal molecule launching plant defense reactions.
Although the mechanism of MeOH action is unknown it was shown that it activates the expression of metha-
nol-inducible genes (MIGs) among which is MIG21. MIG21 encodes MIG21 which does not share any homol-
ogy with annotated proteins. MIG21p affects the intercellular and nucleocytoplasmic transport of macromole-
cules. Using transient expression in Nicotiana benthamiana and fluorescent microscopy we have demonstrated
that MIG21p fused with fluorescent protein has nuclear localization predominantly occupying nucleolus and
other subnuclear structures. To clarify MIG21p function we performed protein in vitro binding with several
known promoter sequences followed by in-gel retardation assay. MIG21p was shown to bind various promoter
regions including its own promoter. Taking into account MIG21p nuclear localization and its ability to interact
with DNA we could speculate that it performs regulatory functions during plant defense reactions.

The study was supported by RSF grant Ne22-24-00895

DN A binding properties of Nicofiama benthamiana protein
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The role of cytokinins and regulatory do-
mains of the NIN transcription factor in the
control of nodule morphogenesis

in legumes

Kantsurova E.S., lvanova A.N.*, Kozyulina
P.Yu., Dolgikh A.V., Paviova O.A., y
Dolgikh E.A. )\

All-Russia Research Institute for Agricultural Microbiology (ARRIAM), Pushkin, St. Petersburg, Russia,
Saint-Petersburg, Pushkin, Russia,

*Saint Petersburg State University, Saint-Petersburg, Russia
E-mail: rudaya.s.e@gmail.com

The development of legume-rhizobial symbiosis results in the formation of a special organ called a nod-
ule. Previous studies revealed the nature of the infection process and early stages of organogenesis in nodula-
tion. However, the later stages remain poorly understood. Our work was focused on elucidating the structural
and molecular changes, occurring in the mature nodule.

It was suggested that nodule morphogenesis involves cytokinins and a complex of master regulators of
legume-rhizobial symbiosis development, including the IPD3 and NIN transcription factors. Based on the
comparative analysis, some specific structural motifs in NIN transcription regulator were found and analyzed.
The role of NIN promoter elements regulated by cytokinins in the control of morphogenesis was also investi-
gated.

To analyse the role of cytokinins in regulation of morphogenesis, treatment of ipd3 pea mutant plants
with 6-BAP was done and revealed significant transcriptomic and cytological changes. As a result of this work,
some new target genes activated by IPD3 and NIN in the control of later stages of nodule morphogenesis were
identified and analyzed.

Was supported by the RSF grant 22-26-00279

The main publications of authors on the subject of the abstract:

Rudaya E.S. et al. Regulation of the Later Stages of Nodulation Stimulated by IPD3/CYCLOPS Transcription
Factor and Cytokinin in Pea Pisum sativum L. // Plants (2022) 11(1), 56. https://doi.org/10.3390/plants11010056

Kantsurova (Rudaya) E.S. et al. Exogenously Applied Cytokinin Altered the Bacterial Release
and Subsequent Stages of Nodule Development in Pea Ipd3/Cyclops Mutant // Plants (2023) 12(3), 657.
https://doi.org/10.3390/plants12030657

The role of cytokinins and regulatory domains of the NIN transcrlptlon factorin the
control of nodule morphogenemsm legumes (3 . = e

Kantsurov Jvanava A N *, Kazyuling P.Y¥u., Dolgikh A \ cigug 0.A

All- RusslaPesearchInsmutefor grlcukural”lqoblology L-\PPIAI']I Pushkln St Petersburg,Russla
*Saint PetersburgState University, Saint-Petersburg, Russia

E-mail: rudaya.s. @ gmail.com
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Assessment of introduced species

of Miscanthus in the conditions of the con-
tinental climate of the forest-steppe

of Western Siberia

Kapustyanchik S.

Siberian Research Institute of Plant Growing and Breeding — the branch of the Federal Research Center
the Institution of Cytology and Genetics of the Siberian Branch of the Russian Academy, Novosibirsk,

Russia
E-mail: kapustyanchik@bionet.nsc.ru

Plants were planted in the Novosibirsk region in 2017. They showed resistance to a combination of local
ecological factors. They were not affected by diseases and pests during 3 years of introduction. All introduced
Miscanthus plants were found to be resistant to local winter temperatures during the study period. M. sinensis,
M. Sacchariflorus differed in flowering rhythms (end of August - September), M. giganteus did not bloom dur-
ing the years of observation. The productivity of M. sinensis and M. Sacchariflorus ranged from 210 to 332 g/
m2 during biomass harvesting in the fall in the dying phase. The productivity of M. giganteus was within 168
g/m2 in the growing phase. This confirms the best adaptive function of M. sinensis and M. Sacchariflorus to
growing conditions. Assessing the quality of the obtained raw materials, the following promising samples with
the maximum content of cellulose (49-53%) and low content of lignin (17-19%) stand out - M. sinensis and
M. Sacchariflorus. The biomass of M. giganteus contains 47% cellulose. M. sinensis and M. sacchariflorus are
among the promising specimens with high productivity and for use in the pulp and paper industry.

This work was supported by the budget project Ne FVNR- 2022-0018 of the ICG SB RAS.

The main publications of authors on the subject of the abstract:

Kapustyanchik S.Yu., Burmakina N.V., Yakimenko V.N. Assessment of the ecological and agrochemical state
of agrocenosis with long-term cultivation of miscanthus in Western Siberia // Agrochemistry. - 2020. - No. 9. - P.
65-73.

Yakimenko VN, Kapustyanchik S. Yu., Galitsyn G. Yu. Cultivation of miscanthus in the continental regions
of Russia //Agriculture. -2021. - No. 2. - S. 27
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Non-invasive whole-plant imaging of salicylic acid activity

Karataeva T.A., Balakireva A.V., Shakhova E.S., Sarkisyan K.S.,
Yampolsky 1.V., Mishin A.S., Mitiouchkina T.Yu.

IBCh RAS, Moscow, Russia
E-mail: karat1989@yandex.ru

Plant hormone salicylic acid acts as a key player in the regulation of signalling networks involved in the
reaction of plants to pathogens. Despite the utmost importance of this molecule for plant physiology, molecu-
lar tools for non-invasive visualisation of its activity in vivo are still lacking. Previously, we demonstrated that
fungal bioluminescence pathway could be integrated into plant metabolism, creating plants with self-sustained
luminescence (Mitiouchkina et al. 2020). In this study, we have developed a salicylic acid biosensor by con-
trolling luciferase expression with the salicylic acid-responsive promoter pWRKY70 (Lehmann et al. 2020)
while the rest of the fungal bioluminescence genes were constitutively expressed. We showed that luminescence
response was activated by salicylic acid in transient expression assays. We then created Nicotiana benthamiana
lines stably expressingthe sensor. We showed that transgenic pWRKY70-nnLuz plant lines began to glow in
response to treatment with salicylic acid, proving that the luminescent biosensor was functional. The study was
funded by RFBR and GACR, project number 20-54-26009.

The main publications of authors on the subject of the abstract:

Mitiouchkina T et al. Plants with genetically encoded autoluminescence// Nat Biotechnol (2020)
Aug;38(8):944-946. doi: 10.1038/s41587-020-0500-9.
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Analysis of the genome structure and its variations in potato
cultivars grown in Russia

Karetnikov D.l., Vasiliev G.V., Toshchakov S.V.*, Shmakov N.A.,
Genaev M.A., Nesterov M.A., Ibragimova S.M., Rybakov D.A.**,
Gavrilenko T.A.**, Salina E.A., Patrushev M.V.*, Kochetov A.V.,
Afonnikov D.A.

Federal Research Center Institute of Cytology and Genetics, Siberian Branch of Russian Academy of Sciences, Novosibirsk, Russia,
*Kurchatov Center for Genome Research, National Research Center Kurchatov Institute, Moscow, Russia,

**Federal Research Center the N.I. Vavilov All-Russian Institute of Plant Genetic Resources (VIR), St. Petersburg, Russia
E-mail: karetnikovmit@bionet.nsc.ru

Solanum tuberosum L. is one of the most important agricultural crops grown almost all over the world.
Potato genomic sequences pave the way for the study of molecular variation associated with diversification. We
have assembled the genomic sequences of 15 tetraploid S. tuberosum potato varieties growing in Russia. We
have identified protein-coding genes, identified orthologous groups, and characterized conserved and variable
parts of the pangenome and the repertoire of NBS-LRR genes. We have identified copy number variations in
the genomes of Russian varieties and South American varieties, conducted a comparative analysis, and iden-
tified genes associated with CNV. We have reconstructed complete assemblies of potato plastomes. Based on
these assemblies, single nucleotide polymorphisms, insertions and deletions, microsatellites were identified,
and the types of potato chloroplast DNA were determined.

The work was funded by the Kurchatov Genome Center of the Institute of Cytology and Genetics of Si-
berian Branch of the Russian Academy of Sciences, agreement with the Ministry of Education and Science of
the Russian Federation, no. 075-15-2019-1662.

The main publications of authors on the subject of the abstract:

Karetnikov, D.I; Vasiliev, G.V.; Toshchakov, S.V.; Shmakov, N.A.; Genaev, M.A.; Nesterov, M.A.; Ibragimo-
va, S.M.; Rybakov, D.A.; Gavrilenko, T.A.; Salina, E.A.; Patrushev, M.V.; Kochetov, A.V.; Afonnikov, D.A. Analysis
of Genome Structure and Its Variations in Potato Cultivars Grown in Russia // Int. ]. Mol. Sci. 2023, 24, 5713.
https://doi.org/10.3390/ijms24065713
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Modification of elF4E cap-binding pocket
as a way to develop PVY-resistant potato
plants

Karlov V.D., Taranov W.V., Nikonov O.S.*

All-Russian Research Institute of Agricultural Biotechnology, Moscow, Russia,
*Institute of Protein Research, Russian Academy of Sciences, Pushchino, Russia

E-mail: v4slvk@yandex.ru

Potato virus Y is a member of the Potyvirus genus, which is considered as the most noxious pathogen
for potato crops. PVY is a flexuous rod-like particle carrying a 10kb ssRNA(+) genome with covalently linked
VPg protein at 5’-end. For successful infection PVY needs to recruit host translation machinery via interaction
of VPg with eIF4E. There are cases of potyviral resistance driven by eIF4E mutations in different Solanaceae,
except potato. Engineering of functional e[F4E mutants unable to bind VPg is considered a promising way
to obtain resistant potato plants. To design eI[F4E mutants incapable of binding VPg we referred to our spa-
tial model of protein-protein interaction complemented with calculations of e[F4E molecular dynamics and
picked some regions of cap-binding pocket for modification. A number of mutant eIF4E were produced by
site-directed mutagenesis and tested for functionality. The ability to bind VPg was assessed by the Y2H assay.
Obtained results provide a judgment on our eIF4E model performance and help us to confer PVY resistance in
potato. The work was financially supported by the Comprehensive Research Program “Development of Potato
Breeding and Seed Production”

The main publications of authors on the subject of the abstract:

Lebedeva M.V. et al. VPg of potato virus y and potato cap-binding eifde factors: selective interaction and its
supposed mechanism //Biochemistry (Moscow) (2021) 86: 1128-1138. doi: 10.1134/5000629792109008X

Potato virus Y
VPg
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Evolution of expression patterns
in Angiosperm

Kasianova A.M., Klepikova A.V.*, Logacheva
M.D., Penin A.A.*

Skolkovo Institute of Science and Technology, Moscow, Russia,
*Institute for Information, Transmission Problems of the RAS, Moscow, Russia
E-mail: gubaydullina.s@mail.ru

In the course of evolution, many plant genomes have undergone polyploidization, which can lead to
neofunctionalization or subfunctionalization of duplicated genes making it difficult to study gene function.
Expression pattern of a gene can be considered as a proxy to its function at organism level. Thus, a com-
parison of expression profiles of orthologous genes can improve the understanding of the gene function. In
this study, we analyzed the evolution of expression patterns in 16 species of angiosperms that represent main
evolutionary lineages within this group (e.g., Arabidopsis thaliana, Vitis vinifera, Zea mays, etc.). We inferred
gene orthogroups using OrthoFinder and collected publicly available RNA-seq data for these species. The
expressogroups, which are parts of orthogroups with conservative expression profiles, were identified using
the previously developed machine learning approach ISEEML. We analyzed expressogroups and identified
orthologous genes with conservative expression profiles as well as system changes in gene expression patterns
in Angiosperm evolution.
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Studying expression of candidate radiation hormesis genes
in irradiated barley cultivars for further genetic editing

Kazakova E.A., Gorbatova 1.V., Shesterikova E.M., Prazyan A.A.,
Podlutskii M.S., Bitarishvili S.V., Blinova Ya.A., Pishenin L.A,,
Smirnova A.S., Volkova P.Yu.*

Russian Institute of Radiology and Agroecology, Obninsk, Russia,
*Independent researcher, Geel, Belgium
E-mail: elisabethafeb19@gmail.com

The studying of the mechanisms of growth stimulation of agricultural crops after y-irradiation of seeds
is the promising approach for creating new cultivars with increased productivity and resistance to stressors. In
the laboratory experiment we identified in several barley cultivars after low-dose irradiation of seeds three can-
didate radiation hormesis genes, homologous to A. thaliana genes PM19L, CML39, AOS2. Also, we conducted
the greenhouse experiment and validated those genes at different stages of ontogeny. y-irradiation of seeds of
barley cultivars with the contrasting morphological sensitivity to irradiation was carried out at the dose of 20
Gy. The phenological phases of plants we monitored throughout ontogeny. Differential expression of candidate
genes was assessed by RT-qPCR. We found that the shifts in the dynamics of plant growth phases may depend
on the modulation of the expression of the studied genes. For subsequent genetic editing in order to obtain
more productive barley lines, all three studied genes can be used.

Supported by Grant of Federal Scientific and Technical Programme for the Development of Genetic
Technologies for 2019-2027 (No. 075-15-2021-1068).

The main publications of authors on the subject of the abstract:

Gorbatova 1.V.*, Kazakova E.A.%, Podlutskii M.S. et al. Studying gene expression in irradiated barley culti-
vars: PM19L-like and CML31-like expression as possible determinants of radiation hormesis effect // Agronomy.
2020. 10(11). 1837; doi:10.3390/agronomy10111837.

— These authors contributed equally

Take-home message:

For subsequent genetic editing in order to obtain more productive and resistance barley lines homo-
logues of PM19L, CML31, AOS2 can be used as candidate genes.
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BnnaHue npeanoceBHOU o6paboTKu

CeMSH AYMEeHSA canuuuiioBom KMCNOTOMN Ha
aKTUBHOCTb aHTUOKCUAAHTHbIX (hepMeHTOB
MU 3KCNPEeCcCuio KoanpyroLwmx UX reHoB nNpu
HegocTaTke Meau

Kaznina N.M., Repkina N.S., Batova Yu.V.,
Ignatenko A.A.

Institute of Biology Karelian Research Centre Russian Academy of Sciences, Petrozavodsk, Russia
E-mail: kaznina@krc.karelia.ru

ITouck myTeil MOBBINIEHUA YCTOMYMBOCTY PACTEHMII K HESOCTATKy MUKPO3/IEMEHTOB SABJIAETCA
aKTya/IbHOI 3ajladyell COBpeMEHHOCTH. [l ee pellleHUsA INepPCIEeKTUBHBIM CYMTAETCA MUCIONb30BaHUE
perynIaTopoB pocra, Hampumep, camuuunooii kucnotsl (CK). B Hacroseit pabore m3ydeHO BIusAHUE
IpenroceBHON o6Opabotku cemsaH suMeHs copra Hyp CK (10 mMxM) Ha akTMBHOCTb (epMEHTOB
cynepokcupaucmyTassl (COMl) m mepoxcupassl (I1O) n skcnpeccuio kogupyomux ux renos (HvSOD n
HvPRX) B miCTbAX 28-HEBHBIX PACTEHUI, IIPY HEJOCTATKE M.

O6Hapy>keHO, 4TO IIpK HeZOCTaTKe Mefiu Y HeobpaboTanHbIXx CK pacTeHnmit yBemmumBanach SKCIpeccust
M3Y4EeHHBIX reHOB 1 aKTUBHOCTD 10, akTuBHOCTH CO/] He M3MeHAnach. [Ipn 9TOM MOBBIIIANOCH COfIEP>)KaHME
MJIA. ITocne obpaborku cemssH CK y pactenmit B 9Tux ycmoBusax skcupeccus reoB HvSOD u HvPRX n
akTuBHOCTb COJl u ITO He m3meHANMach, HO Impu 3TOM cofiep>kaHne MJIA BospacTaso MeHblIE, 4eM Yy
HeoOpabOTaHHBIX PACTEHMIL.

B memom, nmpu Hepoctatke Memu npenobpaborka cemsH sumeHs CK obecneumBana coxpaHeHue
OKMCIIUTENIBHOTO 0ajaHca KIeTOK Oe3 IOBBINIEHVS aKTMBHOCTM aHTUMOKCHUJAHTHBIX (EPMEHTOB, YTO
CBUJIETE/IbCTBYET O €€ BO3MOXXHOM YYaCcTUY B IIOBBILIEHUY YCTONYMBOCTY PACTEHNUI K 9TOMY CTpecc-(aKTopy.

VccnepoBanue BbIIONTHEHO 3a c4yeT rpaHTa PH® Ne22-26-00168

The main publications of authors on the subject of the abstract:

Ignatenko et al. Influence of presowing treatment of seeds with salicylic acid on growth and photosynthetic
apparatus of barley with different zinc contents in substrate // Russian Journal of Plant Physiology (2023) 70 (3):
251-258. doi: 10.1134/51021443723700115
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MASRUSplants: an online database of DNA markers
associated with rust resistance genes of wheat

Kelbin V.N., Salina E.A.

The Federal State Budgetary Institution of Science Federal Research Center Institute of Cytology and Genetics, Siberian Branch of the Russian
Academy of Sciences (ICG SB RAS), Novosibirsk, Russia

E-mail: kelbin@bionet.nsc.ru

Wheat is a valuable agricultural crop adapted for cultivation in various ecological and climatic condi-
tions. During its life cycle, wheat is subject to various stresses that reduce yield and grain quality. One of these
biotic stresses is rust fungi are the causal agents of plant diseases.

The identification of wheat resistance genes is the most accurate and fastest procedure when use of mod-
ern selection technologies, mainly Marker Assisted Selection (MAS).

For cataloging information on MAS we developed the MASRUSplants database (https://masrusplants.
ru). The main goal of database is to increase the use of the genetic potential of wheat resistance to fungal dis-
eases and to make the MAS technique widely available.

The developed database MASRUSplants provides a large list of protocols for more than 20 molecular
markers of resistance genes in wheat. All molecular markers were verified on an expanded array of Russian
germplasm. The database contains information on molecular markers for genes Sr (stem rust), Lr (stripe rust),
Yr (leaf rust).

The study is supported by the Kurchatov Genomic Center of the Institute of Cytology and Genetics, SB
RAS (075-15-2019-1662).

The main publications of authors on the subject of the abstract:

Kelbin V. N., et al. Diversity of stem rust resistance in modern Siberian bread wheat (Triticum aestivum)
germplasm //Plant Breeding (2022) 141(2): 194-203 doi.org/10.1111/pbr.12999

Cronommnesa E. C., Kenvoun B. H., u 0p. Ien Sr38: 3nauenue 0ns cenekyuu MAzKol NUEHUUbL 8 YCTIOBULX
3anaonoti Cubupu // Basunoscxkuti sypran eenvemuxu u cenexyuu (2021) 25(7): 740-745 doi.org/10.18699/
VJ]21.084

Take-home message:

The developed database MASRUSplants provides a large list of protocols for more than 20 molecular
markers of resistance genes (Sr, Lr, Yr) verified on an expanded array of Russian germplasm.
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Difference of spring common wheat varieties according
to the amino acid composition of grain

Khairullina A.R., Askhadullin Danil F., Askhadullin Damir F,,
Vasilova N.Z.

Tatar Scientific Research Institute of Agriculture, FRC Kazan Scientific Center RAS, Kazan, Russia
E-mail: alsu_85@inbox.ru

The varieties of spring common wheat cultivated in the Republic of Tatarstan, according to the aver-
age test data in 2021 and 2022, are characterized by a similar content of essential amino acids in grain. The
equalization coefficient (B) for the content of most essential amino acids is more than 90%, except for leucine
and methionine, which have B = 85.8 and 87.9%. The highest content of lysine in protein is observed in the
Yoldyz variety 3.54 g/100g of protein, and threonine in the 100letTASSR variety 3.31g/100g of protein, which
is significantly higher, with a 99% probability, than in the Agata, Amir, Ekaterina, Idelle, Nadira, Nikon, Tu-
laykovskaya 10, Chernozemnouralskaya, Ester varieties by 15.7-20.5%. The conditions of arid 2021 are charac-
terized by a higher content of the sum of amino acids in grain compared to a more moisture-rich 2022. When
wheat growing conditions change, there is no total change in the amino acid content in the grain protein, and
individual cases of changes in the amino acid composition require additional research. The research was per-
formed within the frameworks of the state tasks according to the theme plan of: Tatar RIA-FRC KazRC RAS
No.122011800138-7.
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Selection of guide RNAs for modulating the expression
of barley CML39 homologue

Khanova A.S., Shesterikova E.M., Podlutskii M.S., Bondarenko
V.S., Bondarenko E.V.

Russian Institute of Radiology and Agroecology, Obninsk, Russia
E-mail: micenyk-anastasi@mail.ru

The HORVU.MOREX.r3.3HG0322130 gene (homologue of CML39 gene in A. thaliana) is one of barley
genes potentially associated with radiation hormesis. The calcium-binding protein encoded by this gene plays
an important role in various plant development processes and is also involved in the response to various stress
factors. To confirm the role of the target gene in stress tolerance, we decided to develop constructs for modu-
lating the expression of barley homologue of CML39 using the CRISPR activation system.

To analyze the target gene Ensembl Plants, UniProt, CATH, RSAT Plants, and CIS-BP were used. CRIS-
POR, CRISPR-P 2.0, UGENE, and RNAfold resources were applied for the selection and analysis of the sec-
ondary structures of guide RNAs (gRNAs).

gRNAs were evaluated and selected according to standard requirements. The following optimal gRNAs
were chosen for further work: 5'- TGAATTTAACAACTGGGGGT -3'(position 80-99 bp), 5'- ATCCGCTGCT-
TCGTTCGAAA -3' (317-336 bp), and 5'- TATATACTCTGGGCGCGACG -3’ (459-478 bp).

The results were obtained with the financial support of the Ministry of Science and Higher Education of
the Russian Federation (Agreement 075-15-2021-1068 of 09/28/2021).

The main publications of authors on the subject of the abstract:

L.V. Gorbatova, E.A. Kazakova, M.S. Podlutskii, et al. Studying Gene Expression in Irradiated Barley Culti-
vars: PM19L-like and CML31-like Expression as Possible Determinants of Radiation Hormesis Effect // Agronomy
(2020).V10. Nel11. doi: 10.3390/agronomy10111837
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Detection of genetic differentiation

in small-leaved linden populations with the
application of ISSR-markers on the territory
republic of Bashkortostan

Khisamova R.R., Musin Kh.G.*,
Farkhutdinov R.G., Kuluev B.R.*

Federal State Budgetary Educational Institution of Higher Education «Ufa University of Science and Technol-
ogy», Ufa, Russia,
*Institute of Biochemistry and Genetics - Subdivision of the Ufa Federal Research Centre of the Russian

Academy of Sciences, Ufa, Russia
E-mail: r.hisamova@mail.ru

Tilia cordata Mill. is a melliferous woody plant of the Republic of Bashkortostan. Analysis of

DNA markers to determine the polymorphism of linden genomic DNA will reveal their intraspecific ge-
netic diversity. Using DNA markers it is possible to create a genetic profile of linden populations with the ability
to steadily secrete nectar under various climatic conditions. This will be promising for identifying populations
of nectar-producing linden plantations. Genetic differentiation of T. cordata was investigated on the basis of
DNA polymorphism analysis using the Inter Simple Sequence Repeats (ISSR) marker. A modified version of
the classical CTAB method for linden was used for DNA isolation from herbarium samples. For ISSR-PCR
analysis, a standard technique was used. For fractionation of isolated total DNA and analysis of amplicon size
after PCR, 0.8% agarose gel was used and analysis was performed in 1xXTAE buffer. The phylogenetic tree ob-
tained in the Treecon program showed the expected genetic affinity and differences related to the geographical
habitat of the small-leaved linden. Further researches were continued using SSR markers.

The main publications of authors on the subject of the abstract:

Khisamova R.R. et al. The research of populations of small-leaved Tilia cordata Mill. in the Republic of
Bashkortostan, search, genotyping, in vitro propagation of limes with increased nectar production // Actual Bio-
technology. C. 293-294

Application of ISSR-markers to detect and estimate the genetic differentiation of populations of small-leaved
linden in the Republic of Bashkortostan // Modern Problems of Biochemistry, Genetics and Biotechnology. C. 222-
226.

Take-home message:
The results of these researches will further identify populations of small-leaved linden that have a stable

and high nectar-productive potential and use them in reforestation activities
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Development of bioengineering methods
for improving grapes

Khvatkov P."-**, Maletich G."?, Gavrilenko l.",
Dolgov S."?

'Nikita Botanical Garden — National Scientific Centre of RAS, Yalta, Russia
2 All-Russian National Scientific Research Institute of Vine And Winemaking "Maharach", Yalta, Russia
% Branch of Shemyakin and Ovchinnikov Institute of Bioorganic Chemistry, Puschino, Russia

E-mail: khvatkov1987@gmail.com

The regeneration of individual transgenic plants from single transformed cells is a requisite for stable
genetic transformation. In grapevine, a reliable method to accomplish this is through the induction of somatic
embryogenesis. However, due to the high genetic diversity, the physiological aspects of the induction of somatic
embryogenesis in different grape varieties can vary significantly. To date, most work on genetic transformation
or CRISPR/Cas9 genome editing is based on a reliable and simple protocol for the regeneration of Thompson
Seedless grape variety. With regard to vine grape varieties, most publications report about of transformation
of the Chardonnay cultivar. Despite decades of work by scientists around the world, there is still no universal
protocol or stably reproducible individual embryogenesis protocols even for the main commercial grape vari-
eties. Our research team has made significant progress in the somatic embryogenesis and bioengineering of a
number of commercial grape varieties of importance to the global wine industry. The described transformation
system appears to be suitable for application to other V. vinifera cultivars.

The main publications of authors on the subject of the abstract:

Likhovskoi V. V., Zlenko V. A., Khvatkov P. A., Maletich G. K., Spotar G. Yu., Lushchay E. A., Klimenko V.
P, Biotechnological and molecular genetic methods in grape breeding. Sadovodstvo i vinogradarstvo. 2022;6:5-15
doi: 10.31676/0235-2591-2022-6-5-15

Take-home message:

We have developed a protocol of callusogenesis, regeneration and genetic transformation of a number
of grape cultivars.
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TexHonormn4yeckas n nutartesibHasi LEHHOCTb COPTOB MSArNKOM
ApoBou nweHuuybl cenekumn TatHUMNCX ®UL KasHL PAH

Kupunnosa E.C., MoHnomapes C.H.

TaTapckuit Hay4HO-MCCNE0BaTENbCKUIA MHCTUTYT CENbCKOro X03s1UcTBa 060cobneHHoe CTPYKTYpHOe noapasaeneHe GeaepansHoro
rocyAapCTBEHHOrO OHOMKETHOTO yupexaeHns Haykn «deaepanbHbln uccrnenoBaTenbCekuin LeHTp "KasaHckuin HayyHbIn LeHTp Poccuiickomn akagemmu
Hayk», KasaHb, Russia

E-mail: elkir7777@gmail.com

Cenexunsa Ha KadecTBo B Tarapckom HIMMCX BepeTcs B HanpapIeHUN ylTydlIeHNs XIe60oImeKapHbIX
ITOCTOMHCTB ¥ MYKOMOJIbHBIX CBOJICTB 3€pHA, IOBBILIEHN €0 TeXHOTOTMYeCKON ¥ MUTATe/IbHO LIeHHOCTH.
Hanbonee BaKHbBIMM TEXHOTIOTMYECKUMIY CBOJCTBAMM 3€pHA IILIEHVIIBI SB/IAIOTCA BOJOIOITIOTUTENbHAS
CIIOCOOHOCTD MYKM, YCTOMYMBOCTD TeCTa K 3aMeCy, YIPYTOCTb U PACTKMMOCTD TeCTa M UX COOTHOLIEHME,
CIIOCOOHOCTD JlaBaTh apOMAaTHBIN X/1e6 6Oo/mbIIOro obbeMa ¢ Xopouleil CTPyKTypoit Mskuma. CrabuibHO
BBICOKIVE (pM3MIecKe CBOIICTBA TeCTa ¥ XTe0oneKapHble KaueCTBa 3€PHA B YC/IOBUAX PasHON PelpOyKIUN
YCTOMYMBO COXPAHAIT JIMIIb HEMHOTHE COpPTa IIIEHNIBI. VI3ydeHbl (U3MKO-XMMMUYECKMe, XMMUYIecKue
Y TEXHOJTIOTMYECKNE ITOKa3aTe/ly KauyecTBa COPTOB MATKONM sApoBoii mmeHmubl Hapmpa, Xasuns, Caxapa
u Vonmpiz 3a 2019-2022 rr. Copra Xasuns, Cakapa n Vlonmpi3 06/mafaloT CIOCOGHOCTBIO CTAOMIBHO
HaKaIUIMBATh JOCTATOUYHOE KO/MNMYECTBO OelKa M KIIEHKOBMHBI XOPOIIEro KadecTBa, OOyCTaBIMBAIOIIVe
BBICOKJe QU3MUeCKIe KayeCTBa TeCTa M 0O'beMHBIII BBIXOJ, X/1e0a, OTIMYHBIN BKYC U XOPOLIYIO CTPYKTYDY.
Copt Caxapa noKasbIBaeT ce0s KaK CH/IbHBII YIy4IINTeIb 3epHa C1aboil mueHnbl. 3epHo coproB Hapupa

u Xa3MH3 00J1ajjaeT BBICOKOJ NMTATEIbHON LIEHHOCTBIO 32 CYET BBICOKOTO COREPXKaHUs KapOTMHOWJOB U
(UTOIKCTpareHoB.
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Plant mobilome management:
tools and approaches

Kirov I.

VNIISB, Moscow, Russia
E-mail: kirovez@gmail.com

It was more than 70 years ago that Nobel Laureate Barbara McClintock uncovered mobile elements, or
transposons, by studying cytogenetic abnormalities in maiz lines. With the advent of genome sequencing, it
is clear that each plant species has a mobile element zoo consisting of hundreds or thousands non-identical
copies. The transposition of mobile elements is a major driver of plant genome evolution, speciation and ad-
aptation. Although transposons generate many different insertion sites in a genome, those insertions are rarely
passed from one generation to the next. Some strategies are being developed to manage the plant mobilome to
broaden the genetic diversity and add new alleles to modern cultivars. By creating genetic collections of plants,
these approaches make it possible to conduct mobile element studies and open the door for plant breeding.
These methods are coupled with advanced techniques for discovering new insertions and novel transposition-
ally active mobile elements in plant genomes. The latest approaches to manage plant mobilome activity will be
discussed.

This work was supported by the Russian Scientific Foundation (grant Ne22-74-10055).

The main publications of authors on the subject of the abstract:

Kirov, Ilya, et al. "Epigenetic Stress and Long-Read cDNA Sequencing of Sunflower (Helianthus annuus L.)
Revealed the Origin of the Plant Retrotranscriptome.” Plants 11.24 (2022): 3579.

Kirov, Ilya, et al. "Illuminating the transposon insertion landscape in plants using Cas9-targeted Nanopore
sequencing and a novel pipeline.” bioRxiv (2022).

Take-home message:

Artificial induction of mobile element activity allows creating plant genetic collections and open the
door for plant breeding and functional genomics studies.
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Do DEEPER ROOTING 1 (DRO1) genes reg-
ulate the root system architecture forma-
tion of cucumber (Cucumis sativus)

Kiryushkin A.S,, llina E.L., Kiikova T.Y.,
Demchenko K.N.

Komarov Botanical Institute, Russian Academy of Sciences, Saint Petersburg, Russia
E-mail: akiryushkin@binran.ru

DROI gene is known as regulator of the rooting depth in rice and the gravitropic set point angle (GSA)
in Arabidopsis lateral roots. This study focuses on whether cucumber DRO1 regulates the GSA of lateral roots.
Using phylogenetic analysis three putative orthologues, CsDRO1a, CsDRO1b, and CsDROIc, were identified in
cucumber. The auxin plays an important role in formation of root GSA. The quantitative real time PCR results
showed that single gene, CsDRO1a, was auxin sensitive. Study of the promoter-reporter fusions using confocal
laser scanning microscopy revealed that three DROI genes show a partially overlapping expression pattern in
cucumber roots. The CRISPR/Cas9-mediated knockout of single CsDROI gene (CsDRO1a, CsDRO1b or Cs-
DROI¢) did not change GSA of lateral roots. Our data suggest that single CsDROI gene might not be sufficient
to regulate the GSA of cucumber lateral roots. The study was supported by the Ministry of Science and Higher
Education of the Russian Federation (075-15-2021-1056).

The main publications of authors on the subject of the abstract:

Kiryushkin A.S., Ilina E.L., Guseva E.D., Pawlowski K., Demchenko K.N. (2022). Hairy CRISPR: Genome
editing in plants using hairy root transformation. Plants 11(1), 1-39. doi: 10.3390/plants11010051

Gogolev Y.V., Ahmar S., Akpinar B.A., Budak H., Kiryushkin A.S., Gorshkov V.Y, et al. (2021). OMICs,
Epigenetics, and Genome Editing Techniques for Food and Nutritional Security. Plants 10(7), 1-44. doi: 10.3390/
plants10071423

Take-home message:

A putative role of cucumber DRO1 genes in regulation of the lateral root gravitropic set point angle will
be discussed in this report.

Arabidopsis thaliana Cucumis sativus
.

CRISPR/Cas9
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The effect of external treatment of Arabi-
dopsis thaliana with plant-derived stilbene
compounds on plant resistance to abiotic
stresses

Kiselev K.V., Aleynova O.A., Dubrovina A.S.,
Suprun A.R., Ogneva Z.V.

Federal Scientific Center of the East Asia Terrestrial Biodiversity, FEB RAS, Vladivostok, Russia
E-mail: kiselev@biosoil.ru

Stilbenes are a group of plant phenolic secondary metabolites, where trans-resveratrol (3,5,4'-trihy-
droxy-trans-stilbene) is the most famous stilbene. Stilbenes possess a great potential for using in agriculture,
since they possess considerable activities against plant microbial pathogens and have valuable beneficial effects
on human health.

We studied the effects of direct application of stilbene solutions on the plant foliar surface
for increasing Arabidopsis resistance to various abiotic stresses. We also analyzed the stress-protective effects of
stilbene precursors and plant extracts reach in stilbenes.

It has been shown that the treatments improved plant resistance to drought, heat, and soil salinity. Plant
cold resistance was not affected by the stilbene treatments. The present work provides new knowledge on stil-
bene applications for improvement of plant stress tolerance. This work was supported by a grant 22-16-00078
from the Russian Science Foundation.
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The study and modification of wheat heading and maturity
genes using genome approaches including CRISPR/Cas9
gene editing technology

Kiseleva A.A., Timonova E.M., Berezhnaya A.A., Stasyuk A.l.,
Kolozhvari A.E., Nesterov M.A., Kelbin V.N., Leonova IL.N.,
Kochetov A.V., Salina E.A.

The Federal State Budgetary Institution of Science Federal Research Center Institute of Cytology and Genetics, Siberian Branch of the Russian Acade-
my of Sciences (ICG SB RAS), Novosibirsk, Russia
E-mail: antkiseleva@bionet.nsc.ru

The key growth stages of wheat are heading and maturity. The dissection of genetic mechanisms and
modification of these traits are important problems to improve plant adaptation and productivity.

In this work we used genome approaches to study genetics of heading and maturity which are to study
allele variation and regulation of known genes and identification of novel loci and candidate genes for heading
and maturity times. The most promising loci are on 4A, 5B, 6A, 6B, 7B chromosomes, where the most signifi-
cant locus with highest effect is positioned on 7BL with bZIP9 as best candidate gene.

Using the genome editing with CRISPR/Cas9 system we developed a collection of plants with different
mutations in promoter of the Ppd-1 genes, which is to study the regulation of their expression and effect on the
vegetation period.

This work was done within the framework of State Assignment Kurchatov Genomic Center of ICG SB
RAS (Ne075-15-2019-1662).

Take-home message:

« The collection of Ppd-1 mutants obtained in this work will be used to study the heading time genetic
mechanisms in common wheat.

« A number of novel loci for heading and maturity time are identified and candidate genes are proposed.
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Design of a vector system for screening of plant
morphogenic regulators

Kiseleva A.S., Matveenko A.G.*, Tvorogova V.E.**, Lutova L.A.***

Sirius University of Science and Technology, Sochi, Russia,

*Sirius University of Science and Technology, Sochi, Russia,

Saint Petersburg State University, St Petersburg, Russia,

**Saint Petersburg State University, St Petersburg, Russia,

Sirius University of Science and Technology, Sochi, Russia,

N.I. Vavilov All-Russian Research Institute of Plant Genetic Resources (VIR), St Petersburg, Russia,

***Saint Petersburg State University, St Petersburg, Russia
E-mail: anykisely@gmail.com

Invitroregenerationisacritical stepin the production of transgenic plantsand anapproach for studyinggene
functions. However, regeneration remains a highly genotype-dependent process. For plants with low regenera-
tion potential, an increase in its frequency is possible by insertion constructs with morphogenic regulator genes.
We designed a vector for more rapid cloning of genes potentially regulating in vitro morphogenesis. The
work is based on the Golden Gate cloning method which enables assembly of the modules with DNA frag-
ments using class IIS restriction enzymes in a given order into transcription units, and then form mul-
tigene constructs. To create a construct, we replaced the Bpil restriction sites on the pICH41308 plas-
mid with the Esp3I without inserting the PCR product with CDS. This leads to the preservation of the
sites in the final vector intended for Agrobacterium-mediated transformation and allows the inser-
tion of morphogenic regulator genes sequences directly into it. Currently we are constructing vectors.
The work is supported by the Ministry of Science and Higher Education of the Russian Federation, (Agreement
075-10-2021-093, Project [PBB-RND-2243]).

Take-home message:

We designed a vector system for more rapid cloning of genes potentially regulating in vitro plant mor-
phogenesis.
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Two sides of Angiosperm transcriptome: ubiquitous
and tissue-specific genes

Klepikova A.V., Kasianov A.S., Omelchenko D.O.,
Logacheva M.D.*, Penin A.A.

Institute for Information Transmission Problems of the Russian Academy of Sciences, Moscow, Russia,
*Skolkovo Institute of Science and Technology, Moscow, Russia
E-mail: annklepikova@gmail.com

The coordinated expression of multiple genes underlies tissue differentiation of multicellular organisms.
The evolutionary stability of gene expression patterns is a key to understanding both the essence of tissues and
integrity of the organism. We have explored gene expression patterns of five Angiosperm species and identified
tissue-specific genes and ubiquitously expressed (stable) genes. We inferred gene orthogroups for these species
and identified genes with conservative across Angiosperm expression profiles. We found that stable genes tend
to be single-copied, while many tissue-specific genes are unique for plant lineage. We explored structural and
chromatin characteristics of studied genes as well as their regulatory elements, and described functions of both
uniformly and strictly expressed genes.

The main publications of authors on the subject of the abstract:

Kasianov AS, Klepikova AV, Mayorov AV, Buzanov GS, Logacheva MD, Penin AA. Interspecific comparison
of gene expression profiles using machine learning. PLoS Comput Biol. 2023;19(1):e1010743

Penin AA, Kasianov AS, Klepikova AV, Kirov IV, Gerasimov ES, Fesenko AN, Logacheva MD. High-Resolu-
tion Transcriptome Atlas and Improved Genome Assembly of Common Buckwheat, Fagopyrum esculentum. Front
Plant Sci. 2021 Mar 16;12:612382

Take-home message:

Angiosperm-scale stably expressed genes tend to be single-copied.

Plant tissue-specific genes are lineage-specific.
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Breeding value of fasciated forms
in buckwheat breeding for drought
resistance

Klimova L.R., Kadyrova F.Z.*, Kadyrova L.R.**

Tatar Research Institute of Agriculture - Subdivision of the Federal Research Center "Kazan Scientific
Center of Russian Academy of Sciences", Kazan, Russia,
*Kazan State Agrarian University, Kazan, Russia,

**Kazan Federal University, Kazan, Russia

E-mail: li21@mail.ru

B cenmexmuy KpyImHOIUIOAHBIX COPTOB IPEYMXM 3HAYMMOE MECTO IPUHAIEKNUT TaKIM

HAC/TeCTBEHHBIM HOBOOOpasoBaHMAM Kak (acumanun (mepopmanmsm moberos). CenmeKImoHHas
LIEeHHOCTH (pacummpoBaHHbBIX POpM 00yC/IOBIEeHA HAIMYMEM KOMITIEKCA XO35ICTBEHHO-1IeHHBIX ITPJM3HAKOB.
Hanbonee Ba)KHBIM SB/IS€TCS OTPAaHNYEHHOCTb POCTOBBIX IporieccoB. CpemHss BBICOTA TaKMX PacTeHMUI
50-80 cM, 13-3a MEHBIIETO YNC/Ia MEeXA0y3/muil (8-9) 1 OZHOBPEMEHHOTO COKPAIeHN VX [IVHBI B BepXHeil
YacTM pacTeHMs, 4YTO OOyciaaBiaMBaeT Oo0/ee MHTEHCUBHBIE IIPOLECChl IUIOOf000pasoBanua. Copra,
IIO/Ty4eHHble Ha OCHOBe daciyanmii ABIAITCA Oormee 3acyxoycToiuuBbIMU. CpefHAS ypOXKailHOCTb
3epHa nonymanuy K-990 B 3acyuumBele rogbl Obita Ha ypoBHe 0,81 T/ra, y copra baTblp, oTHOCsIErocs K
Mop¢oTuiy «KpacHocTpenenknii», CO3JaHHOTO Ha OCHOBE He (pacpoBaHHbIX pacTeHuii - 0,47 1/ra. [Tnogst
(dacuMMpoBaHHBIX PACTEHUI MMEIT OTYET/IMBYI0 KPBUIATOCTb. Macca ThICAYM IUIOJOB B CpPefHEM 3a TpU
rofia VIcC/effoBanmsA cocTaBmia 31,3 T, yTo Ha 12% 6orblre, 4eM y copta barsip. OnHaKo KpPYIHOCTD I/IOHOB
TOCTUTAETCA 3a CUET yBeMM4YeHe TO/N IJIEHKM 10 23% 1 OffHOBPEeMEHHBIM CHIDKEHIE HAaTYpPbl B CpeffHEM Ha
20 r/n. BelpaBHEHHOCTD 3epHa focTuraeT 95% u Bblllle, COfiepKaHNe ChIpOro MpoTeNHa B 3epHe B 1,14 pasa
BbIIIE, 4eM y baTbipa.

The main publications of authors on the subject of the abstract:

Klimova L.R., Kadyrova EZ. Assessment of productivity and quality of yield of buckwheat varieties in the
conditions of Pre-Kama zone of the Republic of Tatarstan // Vestnik of the Kazan State Agrarian University (2022)
4(68):5-10. doi 10.12737/2073-0462-2023-5-10.

KadyrovaF.Z.etal. Newachievementsinthebuckwheatselection// Vestnik ofthe KazanState Agrarian University
(2018) 4(51): 35-39. doi 10.12737/article_5c3de480b68b41.05234576.

Take-home message:

1. Bxmouenne (acuumpoBaHHBIX GOPM B CeNEKINIO I'PEUYMXM IIOCEBHON IOBBIIIAET afalTHBHbIE
CBOJICTBA pacTEHUII.

2. @acnympoBaHHble GOPMBI B 3aCyLUIVBBIE TOAbI GOPMUPYIOT OONBIIYI0 YPOXKATHOCTh 3€pHA IO
cpaBHeHMIO ¢ Mopdorumnom «KpacHocTpenenknm» B cpegHeM Ha 45%.

CENEKUMOHHAA LEEHHOCTb @ACLIMMPOBAHHBI ©OPM B CENEKLIMM TPEYHXH HA 3ACYXOYCTOMYMBOCTD

XO3ARCTEEHHO-LUEHHBIE NPHIHAKH PacUHMHPOBAHHBIX fopm:

- 3
- 'p & 1. OrpaHHYEHHOCTE POCTOBLIX NPOWECCOB [MaKCUMANLHAR
-, X BRICOTa pacTeduid 50-80 cm);
-. "1Il ;{';‘! 2. Bonee MHTeHCHBHBIE NPOUeCCH NNoAooBpazosaxHMa;
- l‘é. J 3. YBeNWYeHWe aAaNTHEHOMO NOTEHWHANS PACTEHHA,
:ﬂ 4, CpegHan ypoManHOCTs 38pHa NomyasuM« K-990 8

Jacywarese rogs Gewna wa ypoede 0,81 1/ra, v copra Bateip,

CO30AHHOMD HA OCHOBE OBBIMHBIX, HE $aCLMMPOBaHHEIX

pacTeHui - 0,47 Tfra;

NAQAL UMEKT OTHETAHBYH KPBINATOCTE;

. YBEAHYeHHEe KDYNHOCTH NAoA0s Ha 12% u copepwarua Banka

DACUMHPOBAHHBIE HOPMB QUANOMAMOR g 1,14 pasa 8 cpagHEHHK CO CopTOoM BaTmp; 193
TREHIEN 7. BuIpaBHEHHOCTE NADAOB AOCTUrAET 95% W BLIWE,
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Spatial transcription of wheat A-genome
encoded circular RNA in triticale (x Tritico-
secale Wittmack)

Knyazev A.N., Manyuk T.V., Vasilik M.P.,
Belova N.I.

All-Russia Research Institute of Agricultural Biotechnology, Moscow, Russia
E-mail: agrobiotech.knyazev@yandex.ru

Circular RNAs are a class of endogenous single-stranded closed RNA molecules derived from mRNA
precursor back-splicing and ubiquitously expressed in all eukaryotes and prokaryotic archaea. It is known that
circular RNAs play important roles during plant growth and development and the responses to biotic and abi-
otic stress, although the functions of only a few circular RNAs have been reported. Circular RNAs exert their
functions by forming R-loop structures, acting as miRNA sponges, interacting with RBPs, or being translated
into proteins. The aim of our research was to identify circular RNAs in triticale. Using known databases (Plant-
CircBase, circFunBase, PlantcircNet), we selected wheat circular RNA that were located in the genes encoding
transcription factors of A-genome. We evaluated the transcription of parental genes and circular RNAs in the
leaves and roots of seedlings of some varieties of triticale by RT-PCR. In the present studies we discovered the
spatial transcription of circular RNAs in several protein-coding genes in triticale. The function of circRNAs in
plants still requires further study, which may provide new insights for improving the agronomic traits of crops.

The main publications of authors on the subject of the abstract:

Mamaeva A.S. et al. RALF Peptides Modulate Immune Response in the Moss Physcomitrium Patens //
Frontiers in Plant Science (2023) 14. doi: 10.3389/fpls.2023.1077301

Fesenko I.A. et al. A vast pool of lineage-specific microproteins encoded by long non-coding RNAs in plants
// Nucleic Acids Res. (2021) Oct 11;49(18):10328-10346. doi: 10.1093/nar/gkab816

Fesenko I.A. et al. Distinct types of short open reading frames are translated in plant cells // Genome Res.
(2019). doi: 10.1101/¢1.253302.119

Take-home message:

Several wheat A-genome encoded circular RNA transcribed in triticale (x Triticosecale Wittmack).

Transcription of wheat A-genome encoded circular RNA in triticale is spatial and temporal.

Spatial transcription of wheat A-genome encoded circular RNA in triticale (x Triticosecale Wittmack)

Manyuk TV, Vasilik M_F., Belova NI, Knyazev AN
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Genetic basis of apetaly in Capsella bursa-pastoris
Koblova S.D., Logacheva M.D., Penin A.A., Klepikova A.V.

IITP RAS, Moscow, Russia
E-mail: koblovasofya521@gmail.com

Brassicaceae have a rigid floral ground plan that is robust to genetic and environmental changes. While
some genera have variation in petal and stamen number, this variation is not present in Arabidopsis and its
genetic basis is poorly understood. Petal loss is recurrent throughout populations of Capsella bursa-pastoris,
a weed with a global distribution and well-adapted to lab conditions. Studies of apetaly in one of the lepidi-
um-like lines, lel4 from Moscow, revealed that known petal development factors are not compromised, hinting
at a previously undescribed developmental pathway.

We constructed the phylogeny of 63 lines from across Eurasia and North America, and discovered that
apetalous lines belong to different clusters, which are concordant with geography. In lel4, we revealed several
apetaly-linked loci through BSA and confirmed their association with the phenotype trough sequence-based
genotyping. Analysis of F2 population grown from aged seeds revealed a correlation between apetaly and in-
creased seed longevity, which could be the primary driver for positive selection at the corresponding loci.

The study is supported by RSF grant 21-74-20145

The main publications of authors on the subject of the abstract:

Klepikova A.V. et al. lepidium-like, a naturally occurring mutant of Capsella bursa-pastoris and its implica-
tions for the evolution of petal loss in Cruciferae // Frontiers in Plant Science 12 (2021): 714711. doi: Front Plant
Sci. 2021 Nov 25;12:714711. doi: 10.3389/fpls.2021.714711.
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CLE peptide hormones involved in symbi-
otic nodulation in pea (Pisum sativum L.)
and possible mechanisms of their action

Kochetkova L.A., Lebedeva M.A.*,
Lutova L.A.*

Sirius University of Science and Technology, Sochi, Russia,
*Saint Petersburg State University, Saint Petersburg, Russia

E-mail: liliya15kochetkova2000@gmail.com

CLE peptides (CLAVATA3/Embryo Surrounding Region) are important players of autoregulation of
nodulation in legumes. Previously, we have identified four genes encoding PsCLE peptides that were activated
in response to rhizobia inoculation in pea (Lebedeva et al., 2022).

n this study, we constructed vectors for overexpression of the PsCLE12-like and PsNIC-like genes to study
their possible role in nodulation. We found that overexpression of the PsCLE12-like, PsCLE13 and PsCLE12
genes resulted in increased expression level of two pea TOO MUCH LOVE (PsTML) genes. The effect of PsCLE
overexpression on the activity of other possible target genes in the root will be assessed in our study.

Furthermore, we constructed vectors for CRISPR-Cas9-mediated gene editing of two PsCLE genes,
PsCLE12 and PsCLE13, based on the pKSE401 plasmid (Xing et al., 2014). We modified pKSE401 plasmid by
the addition of a GFP-encoding reporter cassette. We are going to analyze nodulation phenotype and symbiotic
effectivity of nodules formed on PsCLE12 and PsCLE13-knockout roots.

This research was funded by the Sirius University of Science and Technology project: PBB-RND-2243.

Take-home message:

PsCLE12 and PsCLE13 are negative regulators of symbiotic nodule development in pea and could me-
diate nitrate-dependent systemic inhibition of nodulation. Knock-out of the PsCLE genes due to gene editing
could have positive effect on nodulation.

CLE peptide hormones involved in symbiotic nodulation in pea ( Pisum sativum L.)

and possible mechanisms of their action
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Genetic model of a variety of agronomically important traits
of oat varieties for the Tyumen region

Kochneva D.A., Eremin D.l., Lyubimova A.V.

Tyumen Scientific Center Siberian Branch of the Russian Academy of Sciences, Tyumen, Russia
E-mail: dar.kochneva6@gmail.com

The breeding work of oats in Western Siberia is aimed at creating varieties with high yields and grain
quality. But at the same time, these varieties should have high resistance to diseases and lodging.

For the genetic diversity of new varieties, hybridization often uses local varieties and varieties from an-
other ecological-geographical zone as parental forms.

One of the priorities is the development of varieties resistant to crown rust, the effectiveness of Pc-genes
of which is associated with the racial composition of the pathogen. On the territory of Western Siberia (Omsk
and Novosibirsk regions), varieties containing the Pc50, Pc58, Pc59 genes may have resistance to crown rust.
The introduction of the PC 58 variety (Pc58 gene) into the breeding process can ensure efficient gene transfer
while maintaining economically valuable properties for the Tyumen region.

The problem of lodging of oats is solved by introducing into the breeding process short-stemmed varie-
ties (Pennline 6571, OT 207, Echidna) with the Dw6 gene, while does not adversely affect such elements of the
crop structure as panicle grain size and grain size.
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Haploids and Doubled Haploids in
Beta vulgaris L. breeding

Kolesnikova E.O., Karakotov S.D.*,
Berdnikov R.V.

LLC « UnionBetaSeed», Voronezh, Russia,
*Schelkovo Agrohim JSC, Voronezh, Russia
E-mail: kolesnikovaeo@souzsemsvekla.ru

[TpuopureTHoit 3apadeit cemexuyy Beta vulgaris L. ABnseTcss co3maHue KadeCTBEHHBIX IMOPUOB
Ha JIMHEHOJ OCHOBe. BakHa Ipy 3TOM ONTMMM3ALMsA IPOLECCOB CO3[AHMA TOMO3UTOTHBIX JMHMIA, Ha
HOJTy4eHe KOTOPbIX YXOAUT 12 j1eT Ipy UCHOIb30BaHUM TPAAMLIMOHHBIX METOROB. [IjIA 3TOi Lie/n MUPOKO
npuMeHs0Tcs: DH-TexHONMOrMM, YTO MO3BOJIAET YCKOPUTH CENEKIMI0 IpUMepHO B 2 pasa. Llempio paboTst
SABUIOCH M3ydeHMe (aKkTopoB, obycmaBnuBamomux 3¢ ¢GeKTUBHOE MONTydeHNe OMO3SUTOTHBIX ¢opM Beta
vulgaris. Viccnepoanus 6pim BbinonHeHsl B OO0 «Coro3CeMCBeka» ¢ IpUMEHEHNEM METOLIOB KY/IbTYPbI
TKaHell. B pabore ucnonpzoBanmu MC-dopmer, O-tumer, OIl. II10MIHOCTD KOHTPOMMPOBAIM IOCPEICTBOM
IPOTOYHON yToMeTpyun. IlokasaHo, 4TO HamboIee pereHepariOHHO CHOCOOHBIMM SABJISUIUCH SKCIUIAHTHI,
pacIonoXeHHbIe Ha IIeHTPabHOM cTeb/te. HeoIlmogoTBOpeHHbIe ceMA3a4aTK Ty4llle pereHepypoBai Iocye
5 [mHell X0/MOoKoBON 00paboTKM OYyTOHOB. BbII yCTaHOBJIEH ONTMMAJIbHBIN COCTaB MUTATENbHOI Cpenbl MS
I/ TIONy4eHUsA TaIllIONIOB. BblAB/IeHbl KOHIEHTpAaLMM arap-arapa, TOPMOHOB U MyTareHa id MOTy4eHNUs
MakcuManbHoro uncina DH-pactennit mpu yactore gumonpusanumu 6omee 50 %, BbpkuBaeMocTu — 82%. Ha
OCHOBaHMM IIOJTy4eHHbIX HAaHHBIX ObIa paspaboTaHa TEXHOIOTW MOTYyYeHUs YABOEHHBIX raiionfios Beta
vulgaris in vitro.

The main publications of authors on the subject of the abstract:

Kolesnikova E.O. et al. Haploid biotechnology as a tool for creating a selection material for sugar beets //
Vavilovskii Zhurnal Genetiki i Selektsii. 2021. Vol. 25. No. 8. P. 812-821. DOI: 10.18699/V]21.094

Konecnuxosa E.O. u 0p. buomextonoeuu y080eHHvIX 2annoudos 6 cenekyuu Beta vulgaris L. // ITpobnemot
cenexyuu - 2022: me3ucol 00Kkn1a008 MeHOYHAP. HAyuHOU KoH., 2. Mockea, 12-15 okmabps 2022 2. M.: V30-60
PIAY - MCXA, 2022 e., C. 102. https://www.elibrary.ru/item.asp?id=4960668

Take-home message:

B cenexunn Beta vulgaris akryanpao npumenenne DH-TexHoMOrMI1, MO3BONMAIIINX ONTUMU3NPOBATDH
CO3flaHVe TOMO3WUIOTHBIX nuHUI. Ha OCHOBaHMM IIONyY4eHHBIX B XOfie VICCIIEHOBAaHMII [AaHHBIX Oblla
paspaboTaHa TEXHOIOTWs ONTy4YeHNs YABOCHHBIX ramionsios Beta vulgaris in vitro.
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Application of SeedCounter app in genetic research

Komyshev E.G., Genaev M.A.*, Afonnikov D.A.*

Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia,
*Institute of Cytology and Genetics SB RAS & Novosibirsk State University, Novosibirsk, Russia
E-mail: komyshev@bionet.nsc.ru

Grain morphometry is an important step in the wheat breeding to develop new high-yielding cultivars.
Counting grains by hand is labor-intensive and time-consuming, while measuring parameters such as grain
length, width, roundness, and color is significantly difficult. For high-throughput phenotyping of wheat grains,
we implemented the Android-based SeedCounter mobile app. The app allows to takeimage of wheat grains
located on a white sheet of standard-sized paper. The program recognizes the sheet of paper, performs per-
spective correction, identify grains in the image, and measures their morphological characteristics (size, area,
roundness, etc.). The app uses OpenCV library [1] to process images obtained from the mobile device camera.
Measurement results are stored on the device and can be used further for statistical analysis.

The workshop is devoted to the practical use of the developed SeedCounter application for data acqui-
sition and analysis.

The app is available at https://play.google.com/store/apps/details?id=org.wheatdb.seedcounter

TheSeedCounter app developing was supported by the Russian Science Foundation, the project 22-74-
00122.

References:

[1] OpenCV (OpenSourceComputerVisionLibrary): software library of algorithms for computer vision,
image processing and general-purpose numerical algorithms with an open source code.
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The role of exogenous auxin in the
regulation of growth and development *:"
of seedlings of Arabidopsis thaliana ﬁ

mutants tir-1 and axr71-3

\
Kondratieva A.V., Romanuck D.A., -

Kirpichnikova A.A., Shishova M.F.

4

S

Saint Petersburg State University, Saint-Petersburg, Russia "{
E-mail: ann.knd17@gmail.com

Exploring the mechanisms of auxin regulation is still relevant for deciphering the fundamental processes
occurring in the plant organism.

In research used mutants of Arabidopsis thaliana tir-1 and axr1-3, defective in TIR1 and AXR1 respec-
tively. AXRI is a component of the E1 ligase, while TIR1 is a component of the E3 ligase. Both proteins are
participants in the transduction cascade of the phytohormone auxin. These proteins are involved in the process
of ubiquitination, which, in the presence of auxin, leads to proteasomal degradation of Aux/IAA repressor
proteins, which induces the expression of early auxin-dependent genes. Therefore, disruption of the coding of
these proteins leads to a decrease in sensitivity to the phytohormone and may mediate changes in the growth
and development of seedlings.

The data obtained indicate that the presence of exogenous auxin (IAA) inhibited development of mu-
tants and appear morphological defects. To identify the cause of that differences in the manifestation of the
action of the exogenous hormone, we analyzed the expression of genes encoding enzymes for the synthesis and
breakdown of TAA, as well as auxin transporters.
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The search for inhibitors of somatic
embryogenesis in Medicago truncatula

Konstantinov Z£.S., Tvorogova V.E.*,
Lutova L.A.*

Sirius University of Science and Technology, Sochi, Russia,
*Saint Petersburg State University, Saint Petersburg, Russia
E-mail: zakhar.konstantinov@mail.ru

The genetic transformation of legumes is limited due to their low regeneration capacity. Plant regenera-
tion can take place both along the path of shoot regeneration and their further rooting, and along the path of
somatic embryogenesis (SE). SE is a method of asexual reproduction, determined by the totipotency of plant
cells, in which embryos are formed from the somatic cells.

SE has some similarities with zygotic embryogenesis, since these developmental pathways involve com-
mon participants in transcriptional, hormonal, and epigenetic control. Like many processes in the plant organ-
ism, SE is determined by the activity of various genes: stimulators or repressors.

As a result of the analysis of transcriptomes of Medicago truncatula embryogenic and non-embryogen-
ic calli at different stages of development, putative genes-inhibitors of somatic embryogenesis were found.
Using the Golden Gate system, vectors for agrobacterial transformation were created to overexpress genes of
interest in embryogenic calli and to assess their effect on SE.

Supported by the Ministry of Science and Higher Education of the Russian Federation, (Agreement 075-
10-2021-093, Project [PBB-RND-2243]).

Take-home message:

We are studying the effect of somatic embryogenesis inhibitors in Medicago truncatula in order to find
targets for knockout with CRISPR/Cas9.

Embryogenic line  Suspected inhibitors of Mon-embryogenic
M. truncatula somatic embryogenesis line M. truncatula
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Identification of elF4E isoforms in the multisubunit
translation initiation complex of the potato virus Y (PVY)

Korchinskaya V.Y., Karlov V.D., Klychnikov O.l.

All-Russia Research Institute of Agricultural Biotechnology, Moscow, Russia
E-mail: korchinskayav@yandex.ru

Potato virus Y (PVY) is an economically important pathogen for the Solanaceaes. A key role in the re-
production of this virus is played by the VPg protein associated with the 5" end of the viral RNA. Interaction
of VPg with translation initiation factor 4E (eIF4E) leads to recruitment of the host cell's translation complex.
For potato plants, it was not established in planta which eIF4E isoforms the Y virus uses. The aim of our study
is to identify the proteins that make up the viral translation complex, since this will facilitate understanding of
the mechanisms of infection and resistance formation.

Recently, mass spectrometry-based proteomics has become a powerful approach to characterize viral
interactomes. Therefore, in our study, tandem mass spectrometry combined with pull-down methods were
used, which made it possible to characterize proteins interacting with viral VPg. As a result of the work done,
the content of eIF4E isoforms in various fractions of potato cells was quantified and the proteins that make up
the potato virus Y translation initiation complex were identified.

This work was supported by the Russian Science Foundation under grant No. 21-76-10050.
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New approaches to increasing the efficien-
cy of strawberry micropropagation

Kornatskiy S.A.

Peoples Friendship University of Russia (RUDN University), Moscow, Russia
E-mail: kornatskiy-sa@rudn.ru

Hanbomnee akryanbHOI Npo6IEeMOJ KIOHAJIbHOIO MMUKPOPAa3MHOXEHUS SBJAETCA afalTalys
MUKpOpacTeHuit ex vitro. llenpio m3ydeHus: Oblla TeXHOJOTMYeCKas afalTalyMs MeTofa in vitro ms
MacCOBOTO MMKPOPa3MHOXXEHVS 3eM/LTHVKY, IIO3BOJIAIOIAS CTaOMIM3MPOBATh BBIXOJ alallTVPOBAHHBIX
pactenuit. 3¢ eKTUBHOCTD afanTanyy MUKPOPACTEHMII 3eM/IAHMKM Ha ypoBHe 100% momy4ymau B xofe
MacCOBOJ BBICAZIKIL, KOTOPas IPONU3BOAMIACH HETIOCPEACTBEHHO B TEIUINIIE PV OIarONPUATHOI COTHEYHO
aKTMBHOCTY B IIEPMOJ, C alpesis IO MIONb Mecsl. JJo 3TOro MOMeHTa >KM3HEeCIIOCOOHOCTh MUKPOPACTEHNUI
B IIEpPUOJ] C aBTYCTa II0 MapT HNOANEP>KMBAIN B 1a00OpaTOpUM B BUfie BETeTUPYIOMINX MoveK. VIX momydann
B IIpoIlecce yHaJeHuA y yxe cHOpMMUPOBABIINXCH CTEPWIbHBIX MUKPOPACTEHMII KOPHEN M JINCTbEB, YTO
HIepMOANYIeCKY IIOBTOPS/IN ¢ MHTepBanoM 1-1,5 mecana. ITocte aToro Marepuasn nofBepranm peadbunmuranum
Ha MuTaTeNbHOI cpeie Mypacure-Ckyra ¢ 6ensmiamuuonypuaoM (0,05 Mr/iI) Ko BOCCTaHOB/IEHNS KOPHeN
Y JINCThEB. JTO MO3BO/IMIO COXPAHUTD B IIOJTHOM 00'beMe MUKPOPACTEHNS B Te4eHNe YKa3aHHOTO Mepuosia
¥ VICKTIOYMTb HEOOXOMMOCTD aJallTal[uy VX IIPY MCKYCCTBEHHOM OCBEIIEeHNN, @ TAaK)Ke aBTOK/IaBUPOBaHIe
cyOcTpaTta [y 3TOro, 4YT0 OOBIYHO CONPSDKEHO ¢ OONBIINMIY TPYAO3aTpaTaMy U JaeT c1abo MpefcKasyeMblil
pesynbTar.

The main publications of authors on the subject of the abstract:

Koprayxuii C.A. Bonpocvl ¢penomunuueckoii cmabunvHocmu U PU3UON0ZUUECK020 CMAMYca
pacmenuii semnauuku cadosoii (Fragaria x ananassa duch.) npu onumenvHom Kynbmusuposanuu in vitro //
IInooosoocmeo u se000800cmeo Poccuu (2019)59:25-32 https://doi.org/10.31676/2073-4948-2019-59-25-32
Koprnaukuii C.A., Kysomuna M.B., Ionowanosa JI.C. Cnocob evipaususanus pacmeHuil 3eMaAsHUKU C
ucnonv3osaxuem memooa in vitro. Ilamenm na uzobpemenue 2762979 CI, 24.12.2021

Take-home message:

o lTaHHBII TOAXOZ TO3BOMUT IIO-HOBOMY OLIEHUTb BO3MOXXHOCTM M IEPCIEKTUBBI KIOHAJIbBHOTO
MUKPOPa3MHOXXEHNA.

o [IpencraBnenHas mHPOpMAIMA MOXKET ObITb UCIIONIb30BaHA [JIA pean3aluy IPOMBIIIIEHHBIX CXeM
IIO/TyY€eH N MCXOMHOIO MaTepuaa METOIOM in Vitro.
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Screening of spring durum wheat collection for the allelic
state of G/lu-A1 and Glu-B1 genes using KASP-analysis and
SDS-PAGE

Korobkova V.A., Kroupina A.Yu., Arkhipov A.V., Yanovsky A.S.*,
Voropaeva A.D.*, Bespalova L.A.*, Mudrova A.A.*, Nazarova L.A.,
Kroupin P.Yu., Samarina M.A., Ulyanov D.S., Divashuk M.G.,
Karlov G.l.

All-Russia Research Institute of Agricultural Biotechnology, Moscow, Russia,
*National Grain Center named after P.P. Lukyanenko, Krasnodar, Russia
E-mail: bowlingistka@gmail.com

Durum wheat grain, which is used in the pasta and cereal industry, must have high gluten quality. The
quality of gluten depends on many factors, including the allelic state of the genes of high molecular weight
glutenins, which encode various subunits of wheat storage proteins. Therefore, the study of allelic diversity of
HMW-GS genes is an important step for durum wheat breeding.

We assessed the allelic diversity of the HMW-GS genes in collection of spring durum wheat collected in
the National Grain Center named after P.P. Lukyanenko, consisting of 198 varieties and breeding lines, using
SDS-PAGE and KASP molecular markers.

Based on the results of the studies, we identified 3 allele variants of Glu-A1 locus: the predominant allele
Glu-Alc (98%) and alleles Glu-A1b (1.5%) and Glu-Ala (0.5%). 8 allele variants were identified for the Glu-B1I
locus: Glu-Blal (60%), Glu-Bld (17%), Glu-Ble (12%), Glu-B1b (3%), rare alleles Glu-B1h (1%), Glu-B1i (1%)
and Glu-Blz (1%), as well as a new allele designated by us as Glu-B1z* (5%).

The research was supported by the Russian Science Foundation grant No. 21-16-00121.

The main publications of authors on the subject of the abstract:

Kroupina, A.Y.; Yanovsky, A.S.; Korobkova, V.A.; Bespalova, L.A.; Arkhipov, A.V.; Bukreeva, G.I.; Voro-
paeva, A.D.; Kroupin, PY.; Litvinov, D.Y.; Mudrova, A.A.; et al. Allelic Variation of Glu-A1 and Glu-B1 Genes in
Winter Durum Wheat and Its Effect on Quality Parameters. Foods 2023, 12, 1436. https://doi.org/10.3390/foods
12071436
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Production of Hordeum vulgare doubled
haploids by anther culture

Korol M.Yu., Blinova Ya.A., Khanova A.S.,
Babina D.D., Prazyan A.A.,
Bondarenko E.V.

Russian Institute of Radiology and Agroecology, Obninsk, Russia
E-mail: podobedmyu@gmail.com

Barley is a widely used and valuable cereal crop. Hordeum vulgare has many varieties destined for dif-
ferent growth conditions and new genotypes are still required for seed supply and malt quality improvement.
Doubled haploid (DH) is an important tool for molecular breeding and genetic editing of barley.

In this study we used Russian commercial variety Leon and a model variety Golden
Promise for DH generation. We modified and optimized known protocols for production of green DH plants.
In pretreatment phase mannitol was used.

Spikes with optimal stage of microspores were selected based on 4 morphological indicators. Each spike
was revised under a microscope by staining with acetocarmine.

Leon matured first and required an average of 76 days to reach the optimal microspore stage, followed
by Golden Promise (81.5 days). For both varieties amount of albino plants was approximately 50% and the
frequency of deaths following transplanting was less than 20%.

The results were obtained with the financial support of the Russian Federation represented by the Ministry
of Science and Higher Education of the Russian Federation (Agreement No. 075-15-2021-1068 of 09/28/2021)

Production of Herdeum vulgare doubled haploids by anther culture

Varieties: microspare SLaging 1o
Lean & Golden Promise "59'|'ltir_'|' the mid- to late-
uninucleate stage

callug/embryo induction plant regeneraion

growing regenerants to maturity

i

Participants' Talks

205




Heterosis effect in flax hybrids (Linum usitatissimum L.)
in the system of diallel crosses

Korolev K.P., Bome N.A.

Federal State Autonomous Educational Institution of Higher Professional Education Tyumen State University, Tyumen, Russia
E-mail: corolev.konstantin2016@yandex.ru

Diallel analysis provides information on the nature and importance of gene effects affecting quantitative
traits; Valuable forms of fiber flax in early generations can be identified by the influence of ACS and SCS. The
value of flax (Yarok, Grant, Alize, Bertelsdorfer) was determined in the system of diallel crosses according to
Griffing at the biological station of the Tyumen State University "Lake Kuchak" (Niznetavdinsky district of the
Tyumen region). Based on the analysis of variance, differences (p>0.05) were revealed for the studied traits.
In F1 hybrids (Yarok, Grant), the effect of heterosis (relative to the best parental form) was obtained by plant
height (G=103.8%), technical stem length (G=102.1%), stem weight (G=101.1 ). %). Combinations with het-
erosis effect in F3 were classified according to technical stem length ( @ Grantx J Bertelsdorfer, 9 Alizex &
Yarok, @ Grantx J Yarok, @ Yarokx & Grant), stem weight Bertelsdorferx J Yarok, @ Grantx & Yarok, 9
Alize x & Yarok, ¢ Grantx J Bertelsdorfer), fiber ( @ Yarokx & Grant, @ Grantxd Yarok, 9 Alizexd Grant,
?Bertelsdorferxd Yarok). Jarock, Grant and Bertelsdorfer were selected for general (GDR q) specific (SCS 02s)
ability.

Pabora BbImONHeHa B paMkax l[ocymapcTBeHHOro 3afaHus MUHMCTEPCTBA HAayKM M BBICIIETO
obpasoBanus PO «AfanTrBHas CHOCOOHOCTD CETbCKOX03sICTBEHHBIX PACTEHMIT B 9KCTPEMA/IbHbBIX YCTIOBUAX
CesepHnoro 3aypanbsa» (Ne FEWZ-2021-0007).

The work was carried out within the framework of the State task of the Ministry of Science and Higher
Education of the Russian Federation "Adaptive ability of agricultural plants in the extreme conditions of the
Northern Trans-Urals" (No. FEWZ-2021-0007).

Take-home message:

A tool for increasing the genetic diversity of fiber flax in difficult soil and climatic conditions of the
Northern Trans-Urals.
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Investigation of the formation mecha-
nism of hulled barley trait on the model of
isogenic lines obtained by genome editing

Korotkova A.M., Vihorev A.V., Kolosovskaya
E.V., Gerasimova S.V., Khlestkina E.K.*

Federal Research Center Institute of Cytology and Genetics, Siberian Branch of Russian Academy of
Sciences, Novosibirsk, Russia,

*N.I. Vavilov All-Russian Research Institute of Plant Genetic Resources (VIR), Saint Petersburg, Russia
E-mail: korotkova@bionet.nsc.ru

The sign of nakedness is a valuable breeding trait in barley. Naked barley has advantages over hulled
barley for consumption, as it is cheaper to process and contains more valuable nutritional components. The
Nud gene encodes a transcription factor presumably involved in the formation of the lipid layer on the surface
of grain. In the recent study, we generated lines with a disrupted nud gene by site-directed mutagenesis using
guide RNA and Cas9 endonuclease in the Golden promise cultivar [1].

The lines were analyzed of different agronomically significant properties [2] and one was selected for
transcriptomic analysis to identify a set of genes involved in the nudity formation. For the experiment, two
isogenic lines were taken: the control line and the nud mutant line. The seed coats of the grains were collected
at two stages of spike development: early milk development and dough development.

RNA was isolated from samples of aleurons and pericarp and was subjected to transcriptomic analysis. A
group of genes with expression upregulation and downregulation were identified in the mutant line.

The work was supported by the Russian Science Foundation Ne 21-66-00012.

The main publications of authors on the subject of the abstract:

1. Gerasimova, S.V., Hertig, C., Korotkova, A.M. et al. Conversion of hulled into naked barley by Cas endo-
nuclease-mediated knockout of the NUD gene // BMC PLANT BIOL -2020 - 20, 255.

2. Antonova, E.V,; Shimalina, N.S.; Korotkova, A.M. et al. Seedling Biometry of nud Knockout and winl
Knockout Barley Lines under Ionizing Radiation // Plants 2022, 11, 2474. https://doi.org/10.3390/plants11192474

Take-home message:

The nakedness of barley is a valuable agricultural trait. However, how the Nud gene is involved in its sup-
pression remains to be explored. Naked mutants have been obtained. They appear a good model for studying
the nakedness trait.
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Betula pendula Roth sugar transporters genes identification
and characterization in silico

Korzhenevskiy M., Tarelkina T., Galibina N., Moshchenskaya Y.

Forest Research Institute of the Karelian Research Centre of the Russian Academy of Sciences, Petrozavodsk, Russia
E-mail: mkorz@krc.karelia.ru

Sugars are the main assimilates obtained by sink tissues of higher plants play an important role in xy-
logenesis. They are distributed through the plant via sugar transporters. This work is dedicated to sugar trans-
porters genes of Betula pendula. B. pendula was chosen as the object of study because of the different xylogen-
esis scenarios in various birch forms. Blastp search of the B. pendula genome, using the amino acid sequences
of the sugar transporters from Arabidopsis thaliana and Populus trichocarpa as query, allowed the identification
more than a hundred sequences encoding putative sugar transporters in B. pendula. These sequences were
checked for the presence of conserved domains and transmembrane domains. As a result, 65 sequences of
putative B. pendula sugar transporters belonging to three families were obtained. For all families, phylogenet-
ic relationships and exon-intron structure were established. A 2 kb promoter region was identified for all 65
sequences found. Based on a transcriptome published in 2019, genes putatively involved in xylogenesis were
selected.

The work is supported by the grant from the Russian Scientific Foundation (project No. 22-74-00096).

The main publications of authors on the subject of the abstract:

Moshchenskaya et al. The Role of Sucrose Synthase in Sink Organs of Woody // Russian Journal of Plant
Physiology. 2019. Vol. 66. No. 1. P 10-21. DOI: 10.1134/S1021443719010114

Tarelkina et al. In Silico Analysis of Regulatory cis-Elements in the Promoters of Genes Encoding Apoplastic
Invertase and Sucrose Synthase in Silver Birch // Russian Journal of Developmental Biology 51(5). 2020. Pp. 323-
335. DOI: 10.1134/51062360420050082

Take-home message:

65 sequences of putative B. pendula sugar transporters belonging to three families were obtained.

Phylogenetic relationships and exon-intron structure were established.

A 2 kb promoter region was identified for all sequences found.

Fhylegenetic relatiorships of M3T

PlantGen2023

Fhiboge metic

S S He A L T
\ \f t
T T AT,
e WEET
5-3Tz MST FWEETEES
i |

Swce el ¥ sHex  Suc / Hex

Cytosol

Participants' Talks

208

felatbonshipy of SUT

EXPresson of scome foumnd pEnes

sasang & deund genes. bazed on the
rannTpmme daca, several pares tha ww
pestenciaby Irvmolen] [ Kybogeteain e
- o

>>>>>>

AN S e | DO

A

g

£




RUBISCO activity of agricultural crops

Kosogova T.M., Rusinova N.G.*

Lugansk State Pedagogical University, Luhansk,
*Wuctutyt 6roxummm um. A.H. baxa PAH, Moscow
E-mail: kosogova@list.ru

DOTOCHHTE3 — OF{H 113 OCHOBHBIX IIPOL[€CCOB, KOTOPDIIT BIVsIET Ha IPOAYKTVBHOCTD PACTEHWIT 1 3aBUCUT
ot psiga dpaxropos. Tak, mpouecc pukcaruyu CO2 perymmpyercst pex/je BCEro CBETOM, KOTOPBII aKTUBUPYeET
pan depmenTos nukita KanbsuHa, cpenn koTopbix — RUBISCO (K.®@. .4.1.1.39). ®opmuposanue RUBISCO ,
BK/TI0Yast COOPKY CyObennuu (8 60mbIInx 1 8 MajIbIX), KOTOPbIe KOAVPYIOTCS B PA3HBIX KIIETOYHBIX T€HOMaX.
O6BekToM uccinenoBanys Opimm npopoctku C3-pacteHuit (suMeHb, TpuTHKane, pexuc) n C4-pacteHus
(kykypysa). Kapbokcnnasuyto aktusHOCTs RUBISCO ompepensanm paguomMeTpudeckum Meroziom npu 300C
no ckopoctu BxmodeHus *CO2 n3 Na H'*COs B KncIoToycTOM4YMBbIE TIPOLYKTHl PEAKLUY TP HATUIUN
pubynoso-1,5-6ucdocdara. Borsichuny, aktusHocTb RUBISCO (ef./Mr cyMMapHOTo pacTBOPUMOTO 0OefKa,
Bito4ast RUBISCO ) mpopOCTKOB siYMeHs U TpUTHKaje npu ocemeHHocTn 0,12 Br/m? B 2 pasa mpesbliiana
aKTUBHOCTD pepMeHTa IPOPOCTKOB KYKYPY3BI U pefuca.

The main publications of authors on the subject of the abstract:

Kosogova T, Rusinova N., Karapetyan N. Effects of norflurazon on CO?2 fixation and Rubisco activity in
some C3 and C4 plants under different light intensity // Botanica Pacifica, 2016. 5(1): 87-90. DOI: 10.17581/
bp.2016.05110

Kosogova T., Rusinova N., Karapetyan N. Fixation of CO2 and RUBISCO activity of plants under the carot-
enoids biosynthesis blocked by norflurazone // Int. scientific conference “Genetic and Physiological fundamentals
of plant growth. Abstracts. - Vilnius, 2006. 31-32.
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Study of the influence of various genes of
rice breeding samples on resistance
to prolonged flooding

Kostylev P.l., Golubova V.A., Vozhzhova N.N.,
Kalinina N.V.

FSBSI "Agrarian Research Center "Donskoy", Zernograd, Russia
E-mail: p-kostylev@mail.ru

The resistance of rice varieties to prolonged flooding allows you to fight weeds that cannot overcome a
deep layer of water. In Russia there are no resistant varieties, so the problem of their creation is relevant, as it
will reduce the loss of grain, the cost of its production and the pesticide load on the ecosystem. We studied 180
rice samples obtained by crossing our varieties with donors of resistance genes Sub1lA, AG, Sk. To assess the
growth energy during flooding, rice seeds were germinated and the length of plants was measured in dynam-
ics in test tubes and cylinders. As a result of the morphological assessment, some rice accessions revealed the
potential to quickly lengthen the first leaves, overcome a large layer of water and accumulate vegetative mass.
PCR analysis showed the presence of AG, Sk genes in them. Other accessions had the Sub1A flood resistance
gene, which stops plants from growing under water. This allows you to wait out the period of flooding, being
at rest, and then resume vegetation when the water layer decreases. Both rice survival strategies can be used in
breeding. Received the source material, which is of practical importance for improving the breeding.

The materials were prepared within the framework of the competition of the Russian Science Founda-
tion in 2021 "Conducting fundamental scientific research and exploratory scientific research by small individ-
ual scientific groups" (Agreement No. 22-26-00246 of 12/21/2022).

The main publications of authors on the subject of the abstract:

Kostylev PI., Golubova V.A., Vozhzhova N.N., Kalinina N.V. A new method of protecting rice from weeds
by prolonged immersion in water // Biosphere. 2022. V. 14. No. 4. S. 343-346. DOI: 10.24855/biosfera.v14i4.696

Kostylev PI., Golubova V.A., Kalinina N.V., Vozhzhova N.N. Study of the energy of initial growth of rice
plants in laboratory conditions // Grain Economy of Russia. 2022. V. 14. No. 5. S. 77-83. DOI: 10.31367/2079-
8725-2022-82-5-77-83

Take-home message:

Rice can fight weeds with a layer of water. Flooding resistance is determined by genes: rapid growth and
emergence to the surface (AG, Sk), temporary dormancy (SublA). We have created forms of rice suitable for
Russian conditions with these genes.
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Laboratory phenotyping of plants

Koval V.S.

Federal Research Center Institute of Cytology and Genetics, Siberian Branch of Russian Academy of
Sciences, Novosibirsk, Russia
E-mail: kovalvs@icg.sbras.ru

Modern technologies can assist in the precise and rapid assessment of plant phenotypic characteristics.
This study presents approaches to plant phenotyping based on photography in laboratory condition. Digital
cameras were used for plant photography, capturing both visible spectrum (RGB) and hyperspectral images us-
ing the CUBERT camera. To ensure uniform shooting conditions, artificial LED-lighting with diffusing octa-
boxes was used in the studio. The cameras were mounted on tripods to avoid blurred photos. The shooting was
done under the control of software compatible with the corresponding cameras. This allowed for high-quality,
high-resolution two-dimensional images to be obtained for subsequent analysis using computer vision and
deep learning methods. This method can be used for phenotyping various biological objects, which can im-
prove the efficiency of selection processes and accelerate the development of new varieties.

The work was funded by the Kurchatov Genome Center of the Institute of Cytology and Genetics of Si-
berian Branch of the Russian Academy of Sciences, agreement with the Ministry of Education and Science of
the Russian Federation, no. 075-15-2019-1662.
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Wheat yield estimation based on analysis of UAV images
at low altitude

Kozhekin M.V., Genaev M.A., Koval V.S., Afonnikov D.A.

Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia
E-mail: kozhekinmv@bionet.nsc.ru

In the last years many papers were published in order to automate labor intensive manual wheat heads
counting. Recently we proposed a software package WDS (Wheat Detection System) for ears counting in wheat
crops based on RGB images obtained from UAVs. WDS creates the flight plan, for the acquired images carries
out automatic georeferencing to the appropriate fragment of the field, counts ears using the neural network
models, reconstructs the density of ears in the crop and visualizes it as a heat map in the interactive web appli-
cation. Based on the field experiment the accuracy of ears counting in plots was assessed: Spearman and Pear-
son correlation coefficients between the ears density counted manually and using WDS were 0.618 and 0.541,
respectively (p-value < 0.05). WDS available at https://github.com/SI07h/wheat_detection. Further accuracy
improvement can be achieved with the use of rotated bounding boxes detection models.

The work was funded by the Kurchatov Genome Center of the Institute of Cytology and Genetics of Si-
berian Branch of the Russian Academy of Sciences, agreement with the Ministry of Education and Science of
the Russian Federation, no. 075-15-2019-1662.

The main publications of authors on the subject of the abstract:

Kosexun M. B. Cucmema KomnviomepHoeo 3peHust 078 AHANU3A YPOIAUHOCU NOCe808 nudeHUubl //
MHCK-2021. -2021. - C. 89-89.

Kozhekin M. et al. Wheat yield estimation based on analysis of UAV images at low altitude //BIO Web of
Conferences. — EDP Sciences, 2022. - T. 47. - C. 05006.

Kozhekin M., et al. Wheat yield estimation based on analysis of UAV images at low altitude. //In Bioinfor-
matics of Genome Regulation and Structure\Systems Biology (BGRS\SB-2022). - 2022 - pp. 617-618.

Take-home message:

With the use of UAV’s and object detection models tedious procedure of manual wheat spikes count can
be automated. We proposed software package that allows to form a flight mission, detect wheat heads, link
them to map, and visualize the result.
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Colour view on plant transgenic tissue

Kozlov N.V., Krasnoperova E.Y., Potsenkovskaia E.A.*,
Tvorogova V.E., Lutova L.A.

Saint Petersburg State University, Saint-Petersburg, Russia,
*Sirius University of Science and Technology, Sochi, Russia
E-mail: bionkbio@gmail.com

In plant biotechnology, various gene engineering approaches are often used. One of such approaches is
genetic transformation. For the purposes of control of the genetic transformation process, as well as for fur-
ther selection of transgenic organisms, and also for tracking of the the transgene fate in a genetically modified
transformant, various screening platforms are used. These platforms can include blue-white GUS staining and
visualization using fluorescent proteins (e.g. GFP, DsRED) or vital dyes (e.g. anthocyanins, betalains). Our
research group is involved in the adaptation of such coloring platforms for early transgenic tissue detection in
our model objects from the Fabaceae family and their implementation for studying the somatic embryogenesis
process.

This work was supported by the Ministry of Science and Higher Education of the Russian Federation in
accordance with agreement Ne 075-15-2022-322 date 22.04.2022 on providing a grant in the form of subsidies
from the Federal budget of Russian Federation. The grant was provided for state support for the creation and
development of a World-class Scientific Center “Agrotechnology for the Future”.
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On the evolution of plastid sequences in the genus Lotus
(Fabaceae): from markers to whole plastomes

Kramina T.E., Samigullin T.H., Hadziev T.R.

Lomonosov Moscow State University, Moscow, Russia
E-mail: tkramina@yandex.ru

The phylogeny of Lotus by plastid markers shows partial incongruence with the phylogeny by nucle-
ar markers. Plastid data show the division of the genus into two large clades: the "northern” and "southern”
branches, having a Mediterranean origin, but different centers of diversity, Europe and N Asia for the "north-
ern" branch, Africa and S Asia for the "southern". Nuclear markers (ITS, ETS) revealed the disintegration of the
"northern" branch into two or more clades (Kramina et al., 2016).

In the Lotus section, L. corniculatus complex is isolated by all studied markers, and L. angustissimus
complex does not form a monophyletic clade by any marker. Plastid data show the separation of L. parviflorus
from other species of L. angustissimus group. Various phylogenetic relationships of L. subbiflorus may indicate
its hybrid origin. Molecular data confirm some geographical patterns in the L. angustissimus group.

For further study of plastid evolution, plastome sequences of Lotus species (L. herbaceus, L. hirsutus) were
produced and combined with plastomes of other genera of Loteae (Anthyllis, Hippocrepis and Ornithopus). The
study is supported by Russian Science Foundation grant 23-24-00052.

The main publications of authors on the subject of the abstract:

Kramina T. E., Degtjareva G. V., Samigullin T. H., Valiejo-Roman C. M., Kirkbride Jr, ]. H., Volis S., Deng
T. & Sokoloff D. D. Phylogeny of Lotus (Leguminosae: Loteae): Partial incongruence between nrlTS, nrETS and
plastid markers and biogeographic implications // Taxon (2016) 65(5): 997-1018. doi: 10.12705/655.4

Take-home message:

1. The plastid phylogeny of Lotus is partially inconsistent with the nuclear phylogeny.

2. 'The L. angustissimus complex is not a natural group.

3. Studies of complete plastomes will clarify controversial aspects of the evolution of Loteae tribe.
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The study of the spectral characteristics of
winter wheat varieties with different devel-
opment of economically significant
diseases

Kremneva O.Yu., Danilov R.Yu., Sereda 1.1.*,
Zimin M.V.*, Gasiyan K.E.

Federal State Budgetary Scientific Institution Federal Scientific Center of Biological Plant Protection,
Krasnodar, Russia,

*M. V. Lomonosov Moscow State University, Moscow, Russia
E-mail: kremenoks@mail.ru

[Ipumenenus MmerofoB [133 111 MOHUTOPMHIA YpOBHel pPasBUTHsA JIMCTOBBIX OoesHeit
CeJIbCKOXO03sIICTBEHHBIX PACTEHMII, [JO/DKEH YYUTHIBATh 61OMeTpudecKye 1 Gpu31noIorndeckyie 0Co6eHHOCTI
pacTeHui, KOTOpble MOTYT OKa3blBaTh B/IMsHME Ha CIEKTpaJbHble XapaKTEPUCTUKM PACTeHMI IIpu
BO3JIEMICTBUM OOJIE3HEIL.

Llenblo McCIeOBAHMIL ABTISIOCH U3ydYeHYe CIIEKTPaIbHbIX XapaKTePUCTIK FeHeTMYeCK) Pa3HOPOLHBIX
COPTOB O03MMOJ IIIIEHWUIIBI, IOPa)XEHHBIX BO30yAuTensMm OonesHell B pasHON cTemeHu. Meronuka
VICCIEIOBaHMI Obl/Ta OCHOBaHA Ha CPaBHUTE/IbHOM aHa/IM3€ JaHHBIX Ha3€MHOJI CTIEKTPOMETPUI C pe3y/IbTaTaMu
BO3/IYIIHONM CIIEKTPa/JIbHOV ChEMKM, OcylecTBaeHHoM ¢ nmomombio BITJIA. ConocTaBnenne crieKTpanbHBIX
XapaKTePUCTUK IIOCEBOB MCC/IEYEMBIX COPTOB BBLABMIIO, YTO ITOKA3aTeIy OTPaKaTeIbHOM CIIOCOOHOCTH
COPTOB B 3HAYMTETbHOI CTEHEHNU OINpPENe/UINCh UX OMOMETPUYECKVMM OCOOEHHOCTAMMU U PasIMYHBIM
XapaKTepoOM IPOMCXOASALINX B HMUX (U3MOMOIMYIECKUX IPOLECCOB. YCTAaHOB/IEHO, YTO JJAHHbIE Ha3eMHOII
CIIEKTPOMETPUM M Pe3y/IbTaThl JUCTAHIMOHHON CheMKU ¢ momouibio BITJIA 1m03BONAIOT feTeKTHpoBaTh
CXOXXMII XapaKTep U3MEHEHNI! CIIeKTPaTbHBIX XapaKTePUCTHUK MCCIEAYEeMbIX II0OCEBOB 03VIMOJI IIIEHUIBI.

VccnenoBaHue BBIIONHEHO 3a CYeT CPeAcTB rpaHTa Poccuiickoro HayuHoro ¢onma u Kybanckoro
Hay4yHOro (porpa Ne 22-26-20119

The main publications of authors on the subject of the abstract:

Resistance of winter wheat varieties to tan spot in the North Caucasus region of Russia. Saudi Journal of
Biological Sciences. 2021. 28. 3:1787-1794. Spore-Trapping Device: An Efficient Tool to Manage Fungal Diseases
in Winter Wheat Crops. Plants 2023,12,391. Spectral characteristics of winter wheat varieties depending on the
development degree of Pyrenophora tritici-repentis. Precision Agriculture, 2022. https://doi.org/10.1007/s11119-
022-09976-2

Take-home message:

JJaHHbIE HAa3eMHOM CIEKTPOMETPUM ¥ Pe3yAbTaThl AMCTAHIMOHHON CheMKM ¢ nomombro BIDUIA
II03BOJIAIOT NETEKTUPOBATb CXOXWIT XapaKTep M3MeHEHMIT CIIeKTPaIbHbIX XapaKTePUCTHUK IIOCEBOB 03MIMOI
IIIEHNIIBI, B Pa3HOI CTEIIeHV OPaXKeHHOI BO30yauTesiMu O0/e3Hel
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Copy number analysis of satellite repeats in Triticeae by
quantitative PCR

Kroupin P.Yu., Yurkina A.l., Kocheshkova A.A., Ulyanov D.S.,
Karlov G.l., Divashuk M.G.

All-Russia Research Institute of Agricultural Biotechnology, Moscow, Russia
E-mail: pavelkroupin1985@gmail.com

Based on whole-genome sequencing data of Pseudoroegneria species using RepeatExplorer2, 23 new sat-
ellite repeats (SRs) were identified, their abundance were estimated in Pseudoroegneria, Thinopyrum, Elymus,
Secale, Triticum, and Aegilops species using qPCR. CL69, CL101, CL134, CL207, CL185, CL244, CL300, and
CL119 showed high abundance in all or individual studied Pseudoroegneria and Thinopyrum species, and were
almost absent in wheat. CL184 showed specificity for S. cereale, while CL82 was highly abundant in all studied
species. Among Pseudoroegneria species, CL220, CL186, CL190, and CL134 showed high coeflicient of varia-
tion, while among Thinopyrum species, CL101, CL244, and CL134 showed high variability. Two groups of SRs
showed similar copy number profiles: 1) CL220, CL190, CL186, and CL3; 2) CL168, CL207, and CL300. High
similarity in copy number was found in Pseudoroegneria species (>0.9), as well as between Pseudoroegneria
and Th. intermedium (>0.6) due to the presence of a common St genome. The identified variable and specific
SRs can be used in studying the evolution of grasses and wide hybrids. The work was supported by the Russian
Science Foundation grant 21-16-00123.

The main publications of authors on the subject of the abstract:

Kroupin et al. Aegilops crassa Boiss. repeatome characterized using low-coverage NGS as a source of new
FISH markers: Application in phylogenetic studies of the Triticeae // Front Plant Sci. 2022; 13: 980764. doi:
10.3389/fpls.2022.980764

Divashuk et al. gPCR as a Selective Tool for Cytogenetics // Plants 2023, 12(1), 80; doi: 10.3390/

plants12010080
Copy number analysis of satellite repeats
in Triticeae by quantitative PCR Copy number (log,q) of $t-genome satellite
Eroupin P Y. Co-guthors: Yurkina AL, Bocheshbova Ah. Ulyano D5, Xadoy .1 repeats most variable in Psevdoroegrenia species
All-Fussan Resesro stade of Agricaiural Biotemmadogy
137550 Mageow, Russia
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Study of species-specific traits and earliness in wheat of dif-
ferent levels of ploidy

Kruchinina Y.V.

Federal Research Center Institute of Cytology and Genetics, Siberian Branch of Russian Academy of Sciences, Novosibirsk, Russia

E-mail: kruchinina2014@ngs.ru

The efficiency of automated phenotyping of wheat species based on the morphology of spike can be
improved by introduction of IT technologies for digital image analysis.

The purpose of study is to identify the inheritance of taxonomically significant (classification) traits in
di-, tetra- and hexaploid wheat species for a build database (DB).

Materials and methods. As a material were taken 26 wheat species of different ploidy levels. Hybridiza-
tion of tetraploid wheat species was carried out and hybrid forms F1 and F2 were obtained.

Results. The following signs of the studied species were introduced into the DB: speltoidness, compact-
ness, roundness and branchiness, presence of awns, earliness. Most interest are also signs of tetraploid wheat
species that require further study. As a result of the conducted research, algorithm has been compiled that
allows predicting the type of ploidy. Then information was entered into DB and was be basis for development
of a neural network.

Conclusions. By use designed DB, in plans to create a classifier based on the species-specific character-
istics of wheat plants.

Work was supported by the RNF 22-16-20026 and Government of Novosibirsk region.

The main publications of authors on the subject of the abstract:

1. Genaev M.A., Komyshev E.G., Kruchinina Y.V. et al. Morphometry of the wheat spike by analyzing 2D
images //Agronomy ISSN: 2073-4395 20192 (Q1)

2. Komyshev E., Kruchinina Y., Genaev M. et al. Spikes morphometric characteristics analysis of five species
of wheat // Bioinformatics of genome regulation and structure / Systems Biology (BGRS/SB-2020) The Twelfth
International Multiconference Abstracts. 2020 : Institute of Cytology and Genetics, SB RAS - 324
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Identification of molecular mechanisms related to determi-
nate growth habit of Vigna unguiculata (L.) Walp. at high
relative air humidity

Krylova E., Burlyaeva M., Khlestkina E.

N.I. Vavilov All-Russian Institute of Plant Genetic Resources, Saint-Petersburg, Russia
E-mail: e krylova@vir.nw.ru

The expansion of crop production diversity in Russia can be achieved through the successful introduc-
tion of various crops. Cowpea (V. unguiculata) is among such important crops. Many signs (the type of growth
habit, the plant length) depend on the growing conditions.

We studied the variability of 14 morphological features in vegetable varieties of cowpea with different
types of stem growth habit in contrast air humidity conditions. Their comparative transcriptomic analysis was
performed. The search for differentially expressed genes was carried out within the framework of group com-
parisons of same sample but in contrast humidity conditions.

It was shown significant influence of air humidity on the variability of the length, width of the first leaf,
the formation of a curly shoot. The results of RNA-seq analysis revealed significant changes in gene expression
level at high air humidity.

Further search and characterization of genes involved in the genetic control of the determinate type of
stem growth in humid conditions will be as the basis for marker-oriented selection of vegetable varieties of
cowpea.

The work was supported by the Russian Science Foundation (Ne 21-66-00012).

The main publications of authors on the subject of the abstract:

Krylova EA, Khlestkina EK, Burlyaeva MO. Influence of air humidity on variability of morphological
features of Vigna unguiculata (L.) Walp. in artificial conditions. Ecological genetics. 2022;20(3):215-229. DOI:
https://doi.org/10.17816/ecogen108877
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Optimizing soil sample preparation
for lllumina MiSeq microbiome analysis

Kryukov A.A., Gorbunova A.O., Kudriashova
T.R.*, Kovalchuk A.l.*, Yurkov A.P.

All-Russia Research Institute for Agricultural Microbiology, St.-Petersburg, Russia,
*Peter the Great St. Petersburg Polytechnic University, St.-Petersburg, Russia
E-mail: rainniar@rambler.ru

The analysis of the soil microbiome by the Illumina MiSeq method is a common procedure in the study
of biodiversity. In addition to the presence of PCR inhibiting agents in soils, the sorption of nucleic acids on soil
particles is also a problem. The first problem is more significant in chernozem, the second — in sandy soils. The
problem with inhibitors is solved by cleaning samples on columns, using magnetic particles, DNA dilution be-
fore PCR. The problem of DNA sorption on clay components of the soil is solved either by the procedure of ad-
ditional flushing with water from the soil or by using blocking agents of organic or inorganic origin (phosphate
ions, proteins, modified nucleotides, etc.), at the binding centers of clay particles. In our work, the modified
CTAB method using phosphate ions showed the greatest efficiency. This may be especially important for the
detection of rare DNA sequences, for example, when analyzing arbuscular mycorrhiza fungi, the proportion of
which does not exceed 2-3%of other microorganisms in the soil.

This work was supported by the Russian Science Foundation under grant no. 22-16-00064 and the state
task No. FGEW-2021-0004.

The main publications of authors on the subject of the abstract:

Kryukov A.A., Gorbunova A.O., Machs E.M., Mikhaylova Y.V., Rodionov A.V., Zhurbenko P.M., Yurkov
AP, Perspectives of using Illumina MiSeq for identification of arbuscular mycorrhizal fungi. // Vavilovskii Zhurnal
Genet Selektsii 2020, 24(2), 158-167. https://doi.org/10.18699/V]19.38-o.
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Intoduction Lilium pilosiuculum (Freyn)
Miscz. in vitro culture

Kucharova E.V., Okhlopkova Z.M.,
Terentieva S.G.

Federal State Autonomous Educational Institution of Higher Education "M.K. Ammosov North-Eastern
Federal University", Yakutsk, Russia
E-mail: oleneek@mail.ru

An alternative common species is in vitro plant biotechnology. The aim of the work is to introduce a rare
species Lilium pilosiusculum into in vitro culture. The initial explants were bulb scales of a wild plant growing in
Northwestern Yakutia. For cultivation, various ratios and concentrations of auxins and cytokinins were tested.
Cultivation was carried out under phytorack conditions during a light period of 18/6 at 26°C. Murashige-Skoog
(MS) nutrient medium supplemented with benzylaminopurine at a concentration of 0.5 mg/L was the optimal
application for shoot initiation. The resulting microshoots were divided and transplanted for root formation
by adding naphthylacetic acid (NAA) in various concentrations. Active root formation was observed on the
nutrient medium MS with the presence of NAA at a concentration of 1 mg/L. The formed microclones of Lil-
ium pilosiusculum were adapted to the soil substrate (peat, sand) and were transferred for adaptation in open
ground conditions.

The study was carried out at the NEFU at the expense of the Russian Science Foundation Grant No. 22-14-
20031, https://rscf.ru/en/project/22-14-20031.
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Phenotypic diversity of the North
Caucasian P. triticina population
from 2010 to 2020

Kudinova O.A., Vaganova O.F., Agapova V.D.,
Volkova G.V.

Federal State Budgetary Scientific Institution «Federal Research Center of Biological Plant Protection»,
Krasnodar, Russia
E-mail: alosa@list.ru

Leaf rust (pathogen Puccinia triticina Erikss.) is a harmful wheat disease that is common in all grain-pro-
ducing regions of the world. In the North Caucasian region of Russia, which has favorable climatic conditions,
the pathogen is recorded annually. An annual analysis of the virulence of the P. triticina population is essential
for effective leaf rust control. In this paper, we analyzed the phenotypic composition of the North Caucasian
P, triticina population from 2010 to 2020. Phenotypes were determined according to the North American
nomenclature, isolation and differentiation of mono uredinial isolates were carried out according to generally
accepted methods. A total of 1190 isolates were analyzed, of which 877 phenotypes were isolated. 769 P. tritici-
na phenotypes are unique. In 2010, phenotypes PHTS and THTS dominated, In 2011 - FHRQ and KHTQ. In
2012, due to unfavorable conditions, the dominance of avirulent phenotypes was noted - out of 106 P. triticina
isolates, 47 phenotypes from group B were identified. In other years, highly virulent phenotypes such as THTS,
THRQ, PHTT, PHRS, PHTT, and THTT dominated in the population.

The main publications of authors on the subject of the abstract:

Volkova G.V., Kudinova O.A., Vaganova O.E Diversity of virulence phenotypes of the Puccinia triticina
population in different agro-climatic zones of the North Caucasus // Russian Agricultural Science. No. 6. 2019. P,
23-26.

Take-home message:

The virulence of 1190 isolates of the North Caucasian population of P. triticina was analyzed from 2010
to 2020. 877 phenotypes were identified, of which 769 are unique.

In all years except 2012, virulent phenotypes prevailed in the population.
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Marker-assisted selection of new barley
genotypes accumulating anthocyanins
in grain

Kukoeva T.V., Shoeva 0O.Yu., Glagoleva A.Yu.”*,
Khlestkina E.K.**

Federal Research Center Institute of Cytology and Genetics, Siberian Branch of Russian Academy of
Sciences, Novosibirsk, Russia,

Kurchatov Genomic Center of ICG SB,

*Federal Research Center Institute of Cytology and Genetics, Siberian Branch of Russian Academy of F
Sciences, Novosibirsk, Russia,

**N.I. Vavilov All-Russian Institute of Plant Genetic Resources, Saint-Petersburg, Russia
E-mail: kukoeva@bionet.nsc.ru

Marker-assisted selection (MAS) is becoming increasingly important in breeding and genetic studies. It
allows selecting valuable genotypes from hybrid populations precisely. Here, barley lines based on cvs. Tanay,
Aley, Vorsinsky2, Biom, Krasnoyarskyl accumulating anthocyanins in grain were created by MAS. The Bow-
man near-isogenic lines (NILs) PLP (or P18) and BA carrying dominant alleles Ant1/Ant2 (or Ant2 only) and
HvMpyc2 controlling purple pericarp and blue aleurone, respectively, were used as donors. The selection of
homozygote purple- and blue-grained plants by primers specific to Ant1/Ant2 or HvMyc2 was conducted in
the F2 hybrid populations obtained by crossing the parental forms. The purple- and blue-grained Fi: lines and
BCsFsNILs were obtained on Aley, Tanay, Vorsinsky2, while on Biom and Krasnoyarsky1 purple-grained BC1F4
lines were obtained. Black-grained lines homozygous for three genes Ant1/Ant2, HvMyc2 were developed by
crossing purple- and blue-grained NILs. The yield-related traits and content of anthocyanins and antioxidants
in grain were evaluated in the lines developed. The study was supported by Kurchatov Genomic Center of ICG
SB RAS (No. 075-15-2019-1662).

The main publications of authors on the subject of the abstract:

Gordeeva E.IL, Glagoleva A.Y., Kukoeva T.V., Khlestkina E.K., Shoeva O.Y. 2019. Purple-grained barley
(Hordeum vulgare L.): marker-assisted development of NILs for investigating peculiarities of the anthocyanin
biosynthesis regulatory network // BMC Plant Biology (2019). 19(Suppl 1):52. doi: 10.1186/5s12870-019-1638-9.

Take-home message:

For the first time in Russia, a set of the lines, accumulating anthocyanins in pericarp, aleurone and in both
these tissues were developed based on barley cultivars of Siberian breeding.
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Characterization of microRNAs involved in formation of nitro-
gen-fixing nodules and arbuscular mycorrhiza in pea

Kulaeva O.A., Zorin E.A., Zhernakov A.l., Romanyuk D.A.,
Shtark 0.Y., Tikhonovich L.A.*, Zhukov V.A.

All-Russia Research Institute for Agricultural Microbiology, Saint-Petersburg, Russia,
*Saint-Petersburg State University, Saint-Petersburg, Russia
E-mail: okulaeva@arriam.ru

Pea (Pisum sativum L.) is one of the main valuable agricultural crops; however, the molecular genetic
mechanisms underlying the development of pea mutualistic symbioses, in particular, the role of microRNAs
in symbioses, is insufficiently studied. In this study, using Illumina sequencing of small RNA and degradome
libraries, we identified and characterized the conserved and novel pea microRNAs and their targets in roots
inoculated with nodule bacteria and arbuscular mycorrhizal fungi. We identified microRNAs that were differ-
entially expressed during the formation of arbuscular mycorrhiza in different environmental conditions (in
closed and open growth boxes). Mycorrhization changed the expression of several pea microRNAs, including
miR156, miR395, and miR405, and growth conditions influenced the expression of novel and conserved pea
microRNAs, including miR164, miR395, miR156, miR160 and miR166. For differentially expressed microR-
NAs the target genes were predicted; large number of them were involved in sulfate metabolism, ethylene and
auxin signaling during development of symbiosis with arbuscular mycorrhiza fungi in pea. This work was
supported by RSF 22-16-00109.

The main publications of authors on the subject of the abstract:

Zhukov, V.A. et al. Association Study of Symbiotic Genes in Pea (Pisum sativum L.) Cultivars Grown in Symbi-
otic Conditions // Agronomy (2021) 11, 2368.

3opun E.A. ¢ coasm. muxpoPHK pacmenuii: memooOvl usyueHuss u ponv 6 passumuu cumbuo3os ¢
nonesHvimu mukpoopearnusmamu // buomuxa (2021) 13(2): 166-175.

Zorin,E.A.etal. Transcriptome Analysisof AlternativeSplicing EventsInduced by Arbuscular Mycorrhizal Fungi
(Rhizophagus irregularis) in Pea (Pisum sativum L.) Roots// Plants (2020) 9, 1700.

Take-home message:

Pea (Pisum sativum L.) is one of the main valuable agricultural crops. In this study, we identified the
conserved and novel pea microRNAs and their targets in roots inoculated with nodule bacteria and arbuscular
mycorrhizal fungi.
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Dynamics of changes in the expression of carbohydrate
metabolism genes and carbohydrate content in potato tubers
during long-term low-temperature storage

Kulakova A.

Research Center of Biotechnology RAS, Moscow, Russia
E-mail: kulakova_97@mail.ru

Potato (Solanum tuberosum L.) is the most important food, industrial and fodder crop. Low temperature
storage of tubers leads to the degradation of starch and, as a result, the accumulation of reducing sugars. The
response of tubers of cultivars Barin, Utro, Krasavchik, Severnoe siyanie, and Nadezhda, differing in starch
and sugar content, to long-term storage at low temperature (+3°C) was studied. In September, February and
April, the expression of a- and B-amylase (Amy23, StBAM1, StBAMY), amylase inhibitor (StAI), a-glucan-wa-
ter-dikinase (GWD) and vacuolar invertase (Pain-1) genes, which degrade starch and sucrose, was determined.
Biochemical testing showed that from September to April, the starch content decreases (all cultivars) and the
amount of hexoses increases (Nadezhda, Utro). qRT-PCR analysis revealed an increase in the Amy23 and GWD
expression (except for Severnoe siyanie) and a decrease in the StBAM1, StBAMY, StAI and Pain-1 expression.
Differences in the expression profile of the studied genes and the content of starch/sugars in the dynamics of
cold response can be used to assess the sensitivity of potato genotypes to low-temperature stress.
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Electrogenic properties of a new small radish cultivar bred
for growing in a controlled environment with artificial light

Kuleshova T.E., Zhelnacheva P.V., Ezerina E.M., Vertebny V.E.,
Khomyakov Yu.V., Kochetov A.A., Sinyavina N.G.

Agrophysical Research Institute, Saint-Petersburg, Russia
E-mail: kuleshova@agrophys.ru

Bioelectrochemical systems (BES) based on electroactive processes in the root environment are a prom-
ising direction for the combined of green electricity generation and plant production. The use of root crops
in BES has not been previously described. The purpose of this work was to study the electrogenic properties
of small radish which has been breed specifically for growing in a controlled environment with artificial light
(CEAL).

Plants were grown under controlled conditions with the use of developed LED lamps simulating sun-
light. It was shown that the small radish (Raphanus sativus L.) cultivar Petersburgskiy fioletovyy has the best
complex of economically valuable traits in CEAL.

In the developed BES based on radish the generation of electric potential difference in the first 7 days
was 406+36 mV, then it increased to 438+27 mV and after 14 days decreased to stationary 354+40 mV until the
end of the growing season. The power density was 50 uW per m” with an external load of 51 kOhm. The total
weight of the plant was 33.8+3.1 g, the mass of the root crop was 22.5£1.5 g.

The reported study was funded by St.Petersburg Science Foundation and RSE, grant Ne23-26-10050.

The main publications of authors on the subject of the abstract:

Sinyavina N.G. et al. Genetic-biochemical studies and morphobiological assessment of small radish (Rapha-
nus sativus L.) under artificial light culture conditions // Russian Journal of Genetics (2022) 6: 662-670. doi:
10.1134/81022795422060102

Kuleshova T.E. et al. Bioelectrochemical systems based on the electroactivity of plants and microorganisms in
the root environment (review) // Agricultural Biology (2022) 3: 425-440. doi: 10.15389/agrobiology.2022.3.425eng

Take-home message:

Radish cultivar Petersburgskiy fioletovyy was bred specifically for high yield and high quality cultivation
under controlled environment with artificial light and has a potential for use in bioelectrochemical systems.
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Potential of plant growth promoting rhizo-
bacteria for enhancing lignocellulosic
biomass and its utilization for biochar and
biofuel production

Kumar Adarsh, Tripti , Maleva Maria,
Borisova Galina

Institute of Natural Science and Mathematics, Ural Federal University named after the first president of
Russia B.N. Yeltsin, Ekaterinburg, Russia

E-mail: kadarsh@urfu.ru

Soil nutrient deficiency results in limited formation of lignocellulosic biomass and thus becomes a con-
straint for production of beneficial biochar and biofuel. The Pkoreensis SA 10b isolated from rhizosphere soil
of Sinapsis alba, identified by 16S rRNA gene sequencing improved biomass of Amaranthus caudatus L. gib-
bosus alba by producing different PGP attributes (phosphate solubilization, IAA and siderophore production).
SA10b improved pigments and biometric growth parameters(shoot biomass and length and leaf area) com-
pared to control plant. Obtained biomass was pyrolyzed in a self-designed biochar retort at 470 °C for 2h by
novel indirect heating method. The biochar was alkaline, high in EC and water holding capacity with micro-
and macronutrients. SEM-EDS study showed microporous structure of the biochar with high carbon and pres-
ence of K, Ca and Mg. Availability of multiple functional groups for absorption of impurities was confirmed by
FTIR study. High lignocellulosic content further classifies A. caudatus as putative plant for biofuel production.

Funding:The work was funded by the Russian Science Foundation Grant No. 23-26-00292, https://rscf.ru/
project/23-26-00292.

The main publications of authors on the subject of the abstract:

Tripti, Kumar A., Maleva M., Borisova G., Rajkumar M. (2023) Amaranthus Biochar-Based Microbial Cell
Composites for Alleviation of Drought and Cadmium Stress: A Novel Bioremediation Approach. Plants 12(10), 1973.
https://www.mdpi.com/2223-7747/12/10/1973

Kumar A., Tripti, Maleva M., Borisova G. (2022) Amaranthus caudatus as a putative bioenergy plant for
preparation of biochar to enhance biomass production. Agrofor Int ] 7(2). http://agrofor.ues.rs.ba/data/20221122-
09_Kumar_et_al.pdf

Take-home message:

PGPR P. koreensis helps in enhancing lignocellulosic biomassin A. caudatus.

A. caudatus gibbosus alba is a potential plant for biochar and future biofuel production.
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Biochemical patterns of B. rapa resistance to diamondback
moth (Plutella xylostella) and cabbage moth (Mamestra bras-
sicae)

Kurina A., Solovieva A.E., Artemyeva A.M.

Federal Research Center N. |. Vavilov All-Russian Institute of Plant Genetic Resources (VIR), Saint Petersburg, Russia
E-mail: nastya_n11@mail.ru

The widespread expansion of damage by leaf-eating pests of brassicas crops determines the need to
obtain fundamental knowledge about the patterns of accumulation of biologically active substances with pro-
tective properties by plants, the features of their regulation in plant-insect interaction, and the development of
a strategy for creating new Brassica cultivars with complex resistance to insects. The purpose of our study was
to assess the relationship between the damage to plants by diamondback moth (Plutella xylostella) and cab-
bage moth (Mamestra brassicae), and the accumulation of pigments and phenolic compounds during artificial
infection. The material was 29 accessions of four B. rapa crops (Chinese cabbage, pakchoi, wutacai and root
turnip) grown on an artificial infectious background. Biochemical analysis was carried out using the spec-
trophotometric method (pigments) and the GC-MS method. As a result of biochemical analysis, six pigment
compounds and 17 phenolic compounds of various classes were identified. A number of positive correlations
were found between the degree of resistance to diamondback moth and the total content of chlorophylls,
xanthophylls, benzoic acid, querticin and chlorogenic acid. Positive correlations were also found between the
degree of resistance to cabbage moth and the content of lutein, violoxanthin, hydroxyquinone, shikimic acid,
and kaempeferol.

Acknowledgements: The reported study was funded by RFBR and DFG, project number 21-516-12001.
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Comparison of the rhizobiomes of wheat
(Triticum aestivum L.) and its closely relat-
ed species couch grass (Elymus repens)

Kuryntseva P.A., Selivanovskaya S.Yu.

P
|
§ :
Kazan Federal University, Kazan, Russia i

E-mail: polinazwerewa@yandex.ru

The microbial communities of the plant rhizosphere play an important role in the efficient functioning of
the ecosystem, including influencing the morphology, physiology, growth, development, and health of plants.
At the same time, it is known that the soil microbiome diversity is affected by the type of soil, the cultivated
crop, and the tillage. In this study, the diversity of rhizosphere bacteria of wheat (Triticum aestivum L.) and its
closely related species, couch grass (Elymus repens), was assessed. Rhizosphere soil samples were taken dur-
ing the summer of 2022 in fields with 5 different types of soils in Tatarstan (Russia). According to sequencing
data, the wheat rhizobiome included 948 strains (301 families), couch grass - 1241 strains (349 families). The
dominant families were the same for both plants. The plant had a greater influence on the rhizobiome than the
soil type. 209 strains were found only in the wheat rhizobiome, 509 - only in the couch grass rhizobiome, 739
- in both cases. The data obtained will form the basis for the development of a complex biological product to
increase wheat 