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Foreword

On 22 - 23 January 2019, the 2" annual student conference Life Sciences in the 21st Century:
Looking into the Future took place at the Faculty of Biology of Lomonosov Moscow State University.
The conference was organized and conducted by the Department of English for Natural Sciences of the
Faculty of Foreign Languages and Area Studies in collaboration with the Faculty of Biology and with
active participation of a number of other MSU faculties, namely those of Soil Science, Fundamental
Medicine, Biotechnology, Fundamental Physical and Chemical Engineering, and Chemistry.

As at the 1%t conference in 2018, the overwhelming majority of conference presenters and
participants were Master’s degree and PhD students of the Faculty of Biology whose Dean, academician
Mikhail P. Kirpichnikov, in one of his interviews has once called the Faculty a “nature reserve”, “the only
place in the country and, possibly, in the whole world where the full range of the life sciences are explored,
from a scientific understanding of Earth's system to most complicated problems of molecular biology”
(http://www.ras.ru/news/shownews.aspx?id=3ch7c36f-8fbc-4a0c-b53e-d4be8c5aflle).

The forum provided young life science researchers with a much-needed opportunity to discuss the
results of their work with the peers and seniors, to exchange views and ideas on key issues in focused
subject areas and to enhance the existing interdisciplinary, interdepartmental and interfaculty research
network in Moscow University. With English being the only working language of the conference, its
crucial pragmatic objective consisted in closely imitating the authentic format of professional
communication at international scientific conferences, thus testing the adequacy of the students’
operational knowledge of English as the global language of science and building their self-confidence.

The conference brought together about 180 participants. The organizing committee received 129
submissions, 120 presentations were made by students from the following 6 Moscow University faculties:
Biology, Fundamental Physical and Chemical Engineering, Soil Science, Fundamental Medicine,
Chemistry and Biotechnology. The plenary session encompassed 7 topics as diverse as plant species
distribution and carpenter ant nest’s microbiological characteristics, pacemaking of the mammalian heart
and cavernous fibrosis, genetics, vaccination and biochemistry.

The work of the conference proceeded in the following sections:

e General biology

e Biochemistry and molecular biology
e Genetics, embryology, histology

e Bioengineering and biophysics

e Physiology and neurobiology

e Ecology

It is not for nothing that the conference title emphasized its focus on the future: in their
presentations, the new generation of life scientists most convincingly demonstrated to their proud teachers
and all those present their vast scientific potential. From the plethora of wide-ranging conference
materials, however, the present volume only contains abstracts of 7 plenary and 15 sectional papers
whose authors scored the most points for their English (from 91 to 100).



The work of the conference was covered in the newspaper Moscow University, 2019, Ne2
(February), p. 4.

In conclusion, | would like to thank many people, students and professors, who have provided
help, support and advice during the conference.

Professor Lydia Polubichenko

Dr. habil. in Philology

Head of the Department of English for Natural Sciences
Faculty of Foreign Languages and Area Studies
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January 23

Morning session 10.00-14.00

Session 3. Biophysics, bioengineering, biotechnology
Session 4. Physiology and neurobiology
Session 5. Genetics, histology, embryology

Subsession 3.1 Subsession 3.2 | Session 4 | Session 5
Biophysics, Biophysics, Physiology and | Genetics, histology,
bioengineering, bioengineering, neurobiology embryology
biotechnology biotechnology
N.Glinskaya 0.Kozlova
L.Shevyrdyaeva N.Morgoun A.Khakimova A.Foursova
S.Agadzhanyan T.Cherezova L.Frolova A.Ziyatdinova
V.Ignatenko
Room 398 Room 389 Room 464 Room 4981
January 22
Morning session 10.00-14.00
Subsession 1.1 General biology
Moderators: L.Polubichenko, L.Frolova
Room 389
Name Name Faculty, Title of paper in English Title of paper in Russian
department

11




l'onoBneB Anexcanap Alexander Biology, Migratory behavior of the froglets of the | MurparronHoe MOBE/ICHUE
Golovlev Vertebrate common frog (Rana temporaria L. 1758) | cerosietok tpaBsiHoi jsrymku (Rana
zoology temporaria L. 1758)
JlyopoBckas AHHa Anna Biology, Stream frogs of the genus Odorrana: | PyuseBsie ssarymiku poga Odorrana:
Dubrovskaya Vertebrate phylogeny, taxonomy and biogeography | ¢umorenus, TAKCOHOMHUS u
zoology ouoreorpadus
3apurnos [laBen Pavel Zaripov | Biology, Effect of surfagon on rheoreaction and | Peopeakiuss kymku Salmo trutta
Ichthyology | state of gonads of Brown trout Salmo | (Linn.) u cocTtosHue €€ MOJOBBIX
trutta (Linn.) ’KeJie3 MoJ] BO3CHCTBHEM CypdaroHa
Kpymunkas Hems Nellya Biology, A new species of predatory flagellates | HoBerii BUJ XHITHBIX
Krupitskaya Invertebrate | from the family  Colpodellidae | xryTtukoHociier  cemelicTBa
zoology (Alveolata: Chrompodellida): | Colpodellidae (Alveolata:
laboratory cultivation, morphology, | Chrompodellida):
ultrastructure, and molecular phylogeny | naboparopuoe
KYJIbTHUBUPOBAHUC,
MopdoIorHs,
YIBTPACcTPyKTypa 51
MoJIeKyJsipHas (PUIOTeHUS
Kynaesa Jlapbst Daria Kupaeva | Biology, Folding morphogenesis during | Mopdorene3 CckIaaKd BO BpeMms
Vertebrate anchoring disc formation of Dynamena | ¢hopmupoBaHus NPUKPENUTEILHOTO
zoology pumila stolon nucka croioHa Dynamena pumila
Menpank Hukomai Nikolai Melnik | Biology, The first evidence of sympatric | [lepBbiii mpUMep CHMITATPUYCCKOTO
Ichthyology | divergence in riverine conditions of high | BunooOpa3oBanusi B pekax BBICOKHX

latitudes — Stone charr and Dolly Varden
form the Kamchatka River basin

mupoT — KameHHslii rTONIEl U
Peunoii romen u3 Oacceiina Pexu

Kamuartku

12




7 [Ipo3opos [lanuna Danila Biology, Features of rheoreaction of juvenile | OcobeHHOCTH peopeakiiu y MOJIOIH
Prozorov Ichthyology | cyprinidae in autumn migration period | kapmoBeIXx pbIO B IEPUOI OCEHHEH
MUTpaLuni
8 CamoxBasioBa Anastasiia Biology, The structure and variability of Moscow | Ctpykrypa u HW3MEHYHUBOCTh
Amnacracus Samokhvalova | Vertebrate dialect in wurban and suburban | BokaneHOrO AMAaNeKTa MOCKOBCKOIA
zoology population of the Thrush Nightingale MOMYJSIUA  BOCTOYHOTO  COJIOBBS
(Luscinia luscinia)
9 dunenko Biagucnas Vladislav Biology, The structure of populations and | Ctpykrypa OIS u
Filenko Ichthyology | morphological features of the Dolly | mopdonorudeckue 0COOCHHOCTH
warden Salvelinus malma (Valbaum) | Manbmer Salvelinus malma
from the rivers of Bering Island. (Valbaum) pek octpoBa bepumnra.
10 | IlIapoBa Mapus Maria Sharova | Biology, Effect of thiourea on behavior of | Bousaue THOMOYEBUHBI Ha
Ichthyology | Climbing perch Anabas testudineus in | moBeneHue anabaca Anabas
water flow testudineus B IIOTOKE BOJIbI
January 22
Morning session 10.00-14.00
Subsession 1.2 General biology
Moderators: A.Foursova, S.Agadzhanyan
Room 3A
Name Name Faculty, Title of paper in English Title of paper in Russian
department
1 | ArronoB Esrenwmii Evgeny Antonov | Biology, Revision of the Talaromyces collection | Pepu3us KOJUICKIIUH poxa
Mycology by molecular-genetic methods. Talaromyces MOJIEKYJISIPHO-
and algology TCeHETHYECKUMH METOIaMH.

13




boptaukos denop Fedor Bortnikov | Biology, Myxomycetes of the Kedrovaya Pad | MuUKCOMUIICTBI — TOCYIapCTBEHHOTO
Mycology State Nature Biosphere Reserve IPUPOIHOIO ornocdepHOro
and algology 3anoBeanuka «Kemposas [1aap»
Bonogsmikua Poman Roman Biology, Description of novel alkaliphilic betaine- | Onrcanne HOBBIX anKaI0(UIBHBIX
Volodyashkin Microbiology | decomposing strains OeTanH-pa3ararorx IMTaMMOB
[oyOesa Anekcangpa | Aleksandra Biology, Fatty acid profile of Parietochloris sp. | [Tpoduis JKHUPHBIX KHCJIOT
Golubeva Mycology under different culturing conditions Parietochloris sp. mpu  pa3HbIX
and algology YCIOBHSX KYJIbTHBHPOBAHUS
J6ap Capust Sariya Dbar Biology, Probiotic strains of Lactococcus lactis | IIpooroTudeckue [ITAMMBI
Microbiology | ssp. lactis and their ability to synthesize | Lactococcus lactis ssp. lactis u ux
neurotransmitters. CIIOCOOHOCTH K CHHTE3Y
HEUPOMEIUATOPOB.
EmenbsnoBa Oinbra Olga Biology, Bat quadrupedalism and its place in | YerBeponoroe nepeIBIKEHUE
Emelianova Evolutionary | locomotor adaptations of flying | pykokpeuisix u ero mecto B
biology mammals KOMIIJIEKCE JIOKOMOTOPHBIX
aZanTalui TPyIbl
XKypasnesa Enena Elena Biology, Isolation and characterization of a new | BeigeneHue u onrcaHue HOBOTO BHJIA
Zhuravleva Microbiology | species of a new genus of syntrophic | HoBoro posa cuHTpO(dHOM GakTEpHH
bacteria Thermocaenobacter | Thermocaenobacter saccharolyticus.
saccharolyticus.
HkcanoBa Acust Asiya lksanova | Biology, Serum antimicrobial peptides: effect | AuTumMIKpOOHBIC MENTHIBI
Microbiology | towards the fungal and bacterial | ceiBOpoTKH KpOBH: JcilicTBHE Ha

infectious agents

BO30OyIUTENICH TPUOKOBBIX u
OakTepuanbHbIX HHPEKIIHHA

14




9 MenseneBa Anacracust | Anastasia Biology, Role of cytokinin receptors in regulation | Pons perientopoB IUTOKHMHUHOB B
Medvedeva Plant of Arabidopsis thaliana response to high | perynsuuun ~ orBera  Arabidopsis
physiology light stress thaliana na cBetoBoii cTpecc
10 | Heymaxuna Mapus Mariia Biology, Desmids of small-size bog and nearby | JlecmuaueBsie BOIOPOCIM Majaoro
Neudakhina Mycology water-logged land in the vicinity of | 6osota u GiM3IEKAIIUX BOAOSMOB B
and algology | Lobnya (Moscow region) OKPECTHOCTSX ropoja JloGus
(MockoBckas 0071acTh).
11 | Xpamos Jmutpuii Dmitry Biology, Expression of P-type ATPase genes of | Okcrpeccust renos AT®a3 P-tuma
Khramov Plant marine green microalgae Dunaliella | mopckoii 3eeHol MHKPOBOIOPOCIH
physiology maritima under hyperosmotic salt shock. | Dunaliella maritima B ycmoBusx
TUIICPOCMOTHUYCCKOI'O COJIEBOI'O
10Ka.
January 22
Morning session 10.00-14.00
Subsession 1.3, 6 General biology, Ecology
Moderators: N.Morgoun, T.Cherezova
Room 398
Name Name Faculty, Title of paper in English Title of paper in Russian
department
1 BacwmibeBa Anekcannpa | Aleksandra Biology, Associations of functional | Accormarun
Vasileva Anthropology | morphology and some psychological | mopdodyHKIHOHATBHBIX

15




characteristics of people with genetic
variation in dopamine and serotonin
systems

ocoOeHHOCTEH u HEKOTOPBIX

IICUXOJIOTHYCCKHUX XapaKTCPUCTUK

JIMYHOCTHU C BapI/Ia6eJ'IBHOCTBIO I'CHOB

n0(haMHHOBOM ¥ CEpOTOHMHOBOMU
CHUCTEM
HynopoBa Anactacus Anastasia Biology, The relationships between adult males | BzaumooTHoIeHUS MEXTY
Dudorova Vertebrate and infants in the group of the Nile | B3pocibiMu caMIiaMK U I€TCHBIIIIAMA
zoology fruit bats (Rousettus aegyptiacus, | B rpymnmax HHJIBCKHX KpPbLUIAHOB
Geoffroy, 1810) (Rousettus aegyptiacus, Geoffroy,
1810)
Komuccapos Hukwra Nikita Biology, Ecological and physiological | Dxomoro-husnonornueckas
Komissarov Mycology and | characteristics of  micromycetes | xapakTeprcTHka MHKPOMHIICTOB U3
algology derived from the White Sea sediments | nonusIx rpyHTOB bemnoro mops
KopxaBuna OkcaHa Oksana Biology, A review of reef-dwelling microscopic | O63o0p MHUKPOCKOITHYECKUX
Korzhavina Evolutionary copepod crustaceans associated with | Becmonorux PaKooOpasHEbIX,
biology corals, echinoderms and sponges of | oGurarommx Ha KopaJliax,
the Caribbean Sea UTJIOKOXKHMX M TYyOKax KOPaJJIOBBIX
pucdos Kapubckoro mops
KproukoBa Maprapura | Margarita Soil  science, | How do the fungal communities from | Kax rpubHbIe cooOriecTBa
Kriuchkova Soil biology desert soils react to the impact of high | mycTelHHBIX MOYB pearupyrT Ha
energy electrons (HEE) irradiation? 00JIly4eHHE BBICOKOIHEPTEeTUIHBIMU
3JIEKTpOHAMHU?
Mopo3oBa AHHa Anna Morozova | Soil Science Internal cavities of the fruit bodies of | BHyTpeHHHE M0OTOCTH TUIOIOBBIX TEI

some macromycetes as a possible
habitat of yeasts.

HCKOTOPBIX MaKpOMHUICTOB KakK

BO3MOYKHOE MECTOOOUTAHUE

TPOKKEBBIX TPUOOB

16




7 ITamkrHa Bukropus

Viktoria
Pashkina

Biology,
Geobotany

Spatial structure of flora within
agricultural landscapes: a case study
of Samoylovsky district, Saratov
region.

IIpocTpancTBEeHHAs CTpYKTypa
(bI10pBI ¢ YCIIOBUAX arpojaHaa(ToB
(1a mpumepe CaMoilsioBCKOTO paifoHa

CaparoBckoit o0nacT).

8 CemeHnoBa ApuHa

Arina
Semenova

Soil science

CORRELATION BETWEEN
ECOLOGICAL PARAMETERS OF
PLANT  COMMUNITIES  ON
PAYARINSARI ISLAND AND
THEIR POSSITION IN THE RELIEF

B3ANUMOCBA3b
OKOJIOTTMYECKUX
ITAPAMETPOB PACTUTEJIbHBIX
COOBILECTB OCTPOBA
I[TAAPUHCAPHU C
I[TOJIOXKEHMEM B PEJIBEDE

9 CmupnoBa Exkarepuna

Ekaterina
Smirnova

Biology,
Hydrobiology

Simulation of a spatially distributed
predator-prey system with periodic
predator migrations

MopenupoBaHrue NPOCTPAHCTBEHHO-
pacnpeeTIeHHON CUCTEMbI «XUITHUK-
JKEPTBA» c MEPUOINYECKUMHU

MUT'pAlUAMU XUITHUKA

10 | CmupHoBa Huna

Nina Smirnova

Biology,
Entomology

The study of the natural focus of tick-
borne encephalitis virus in the territory
of Moscow

Hccnenosanue oyara BHUpYyCa

KJIEIEBOTO sHIe(amuTa Ha

TEPPUTOPUU TOpoa MOCKBBI

11 | IIkypko AHHa

Anna Shkurko

Biology, Higher
plants

Paleoreconstruction of the Kindo
Peninsula vegetation in the Holocene
by pollen analysis

Pexoncrpykums pacTUTEIBHOCTH
nonyoctpoBa KunHao B rojoiueHe
METOJI0OM CIIOPOBO-TIBUIBLIEBOTO

aHaJInu3a

January 22

Morning session 10.00-14.00

Subsession 2.1 Biochemistry and molecular biology

Moderators: L.Shevyrdyaeva, N.Glinskaya

17




Room 462

Name Name Faculty, Title of paper in English Title of paper in Russian
department
1 AnbakoBa 3apema Zarema Biology, The effect of Ouabain on NLRP3 | Ddpdexr VYabamHa Ha aKTHBAIUIO
Albakova Immunology inflammasome activation NLRP3 unpnammacomsr
2 bapkosa Jlapbs Daria Barkova Biology, Selection of a DNA-aptamer to | [lony4yenue u xapakrepusauus JJHK-
Bioorganic glutamic acid anramepa K TJIyTaMHHOBOM KHCIIOTE
chemistry
3 Bakynenko FOmus Yulia Vakulenko | Biology, Evolution of VP1 gene in non-polio | DBomorus reHa VPI y
Virology enteroviruses HETIOJTMOMHUEITUTHBIX YHTEPOBUPYCOB
4 | I'apudynuna Aleksandra Biology, Nicotine  analogs, azemiopsin | MccnenoBanue CBOWCTB aHAJIOroOB
Anekcanjapa Garifulina Bioorganic polypeptide and amyloid-p peptide | HukoTHHa, TMIOJIUTICTITU A
chemistry isoforms as ligands of nicotinic | asemuoncura u  um3odopm Oera-
acetylcholine receptors aAMHJIOWJTHOTO TICTITHAa B KadecTBE
JIUra"nioB HHUKOTHUHOBBIX
AICTUIXOJUHOBBIX PEUCIITOPOB
5 ["onbioBa Aekcanapa Aleksandra Biology, CRISPR/Cas9-mediated CCR5 delta | MoxgenmupoBanue CCR 5 delta 32
Goltsova Virology 32 mutation in human cells MyTallid B KIETKAaX YeIOBEKa IpH
IIOMOIIM CUCTCMbI PCAAKTHUPOBAHUSA
renoma CRISPR/Cas9
6 Kopotkosa Jlapbs Daria Korotkova | Biology, Gene c-Answer, lost in vertebrate | YTpauennsiii B Xome 3BONIONUH
Bioorganic evolution, controls brain | mo3BOHOYHBIX r'eH c-Answer
chemistry development and regeneration in | peryaupyer pa3BUTHE MO3ra |

Xenopus laevis

perenepanuio y Xenopus laevis

18




7 Jly6oBa Kcenus Kseniya Lubova | Biology, Site-directed mutagenesis of the | CaiiT-HanpaBieHHbIN MyTareHe3
Bioorganic TRPV1 reveals amino acid residues | ocratrkoB TRPV1, 3HauMMbIX mjst
chemistry crucial for receptor gating yIpaBICHHS PEIEITOPOM

8 ManyxoBa TaTbsiHa Tatyana Biology, Structure  and  properties  of | CtpykTypa ¥ CBOMCTBa BUPHOHOB U

Manukhova Virology Alternanthera mosaic virus Virions | BUpycomnogo0HbIX YacTHI[ BHpYyca
and virus-like particles MO3aMKH albTEepPHAHTEPHI

9 [TonykonoBa AHHa Anna Biology, Expression analysis of potential | Ananus sxcnpeccuu MOTEHIMATBHBIX

Polukonova Virology stroma-specific markers in mouse | crpoma-crieliU(UUHBIX MapKEpOB B
allograft tumor models atorpaTHBIX MOJEISAX OITyXOJei
MBIIITN
101G demopuna AHacracus Anastasiya Biology, HSP70 lowers the local level of IL-4, | BTII70 cumxaer yposenb WJI-4,
Fedorina Bioorganic affects neutrophil/eosinophil balance | Biuser Ha Heirpodu-
chemistry and prevents allergic airway | 03UHOpUIBHBIIA OanaHc "
inflammation MPeIOTBpAIacT aJlJIepPruvecKoe

BOCHAJICHHUEC AbIXATCIIbHBIX HYTCﬁ

January 22

Morning session 10.00-14.00

Subsession 2.2 Biochemistry and molecular biology
Moderators: O.Kozlova, V.lgnatenko

Room 4981

Name

Name

Faculty,
department

Title of paper in English

Title of paper in Russian
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baxenosa [lapes Daria Bazhenova | Fundamental Use of contrast-enhanced spectral | Bo3amoxxHOCTH JBYX3HEPreTUYECKON
Medicine mammography  for  differential | koaTpacTHoi CIIEKTpaIbHOM
diagnosis tumor for breast MaMMorpapuu B
middepeHInanbHOil  TMAarHOCTUKE
O6paSOBaHHI>'I MOJIOYHOH JK€ENEe3bI
bsizpoBa Mapust Maria Byazrova Biology, In vitro B lymphocyte stimulation —a | In vitro crumymsiiust B-mumdoruron
Immunology new era in monoclonal antibody |-~ HoBas spa B  co3maHUU
generation? MOHOKJIOHQJIbHBIX aHTUTEN?
["onoBaues Spocias laroslav Biology, Analysis of the influence of reaction | Anamu3 BITHSTHUS YCIIOBHIA
Golovachev Biochemistry | conditions on the branched-chain | peakumnonHoit cpensl Ha
amino acid transaminase enzymatic | pepMeHTaTHBHYIO AKTHBHOCTH
activity TpaHCaMHHA3bI pa3BEeTBIEHHBIX
AMHWHOKUCIIOT
Honrosa CHexana Snezhana Fundamental Idiopathic  generalized  epilepsy: | Unuonaruueckasi reHepain3oBaHHAs
Dolgova Medicine, evaluation of the effectiveness of | smunencus: ouenka >dhdexTuBHOCTH
Neurology treatment (prospective clinical and | neyenus (MIPOCHEKTHBHOE KIMHHKO-
electrophysiological study) 3MEKTPOU3UOIOTHICCKOES
HCCJICIOBAHHE)
Kypamenko Anekcannp | Alex Kurashenko | Biology, DNA topology research Uccnenosanne Tononoruu JJHK
Molecular
biology
HamakanoBa Osbra Olga Biology, Effects of pharmacological inhibition | DddexTs (bapMaKoIOrHIecKoit
Namakanova Immunology of TNF and IL-6 in murine model of | 6ioxkupoBku TNF u IL-6 B MbIiiHOM

asthma

MOACIN aCTMbI
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T cell frequencies estimation.

7 Coxonunckas Enena Elena Biology, The insect gustatory receptors as an | BkycoBble penentopsl HaCEKOMBIX
Sokolinskaya Molecular instrument for manipulation of ion | kak ~ WHCTpyMEHT  ympaBicHHUS
biology currents in mammalian cells HOHHBIMM  TOKaMH B  KJIETKax
MIICKOIIUTAOIIUX
8 YBapoBa AKCHHbBS Aksinya Uvarova | Biology, RNA-mediated chromosomal | PHK-omocpenoBantbie
Molecular translocations XPOMOCOMHBIE TPAHCIOKALUU
biology
9 VimakoBa Exatepuna Ekaterina Biology, Combination  immunotherapy of | KomOuHupoBaHHass MMMYyHOTEpAIHs
Ushakova Immunology TLR3 and TLR4 agonists improve | aronucramu  TLR3 u  TLR4
survival in the model of metastatic | perentopos YBEIUYUBACT
4T1 breast cancer. MPOJIOJDKUTENILHOCTh  JKHU3HH Y
MBIIIIEH B MOJICIM METACTaTHUECKOro
paKa MOJIOYHOM JKeJe3bl
10 | lutukos Capenuit Savely Sheetikov | Biology, Unraveling the minor | Ouenka UMMYHOTE€HHOCTH
Immunology histocompatibility antigen | MHUHOPHBIX AHTHTCHOB
immunogenicity through naive CD8 | rucrocoBMecTUMOCTH myTemM

onpeneneHus: yactoT HauBHbIX CD8
T-xneTok

January 22

Morning session 10.00-14.00
Subsession 2.3 Biochemistry and molecular biology

Moderators: O.Egorova, A. Ziyatdinova

Room 464
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Name Name Faculty, Title of paper in English Title of paper in Russian
department
Antununa Anacracus | Anastasia Fundamental Development of methods of | Paspabotka MeTOMOB BBIACICHHUS,
Antipina Medicine, extraction,  standardization  and | crangapTuzanum u
Pharmaceutical | pharmacological study of the | papmakonoruueckoe H3yYeHHe
Chemistry, substance of polyprenols derived | cyocranmmm TIOJTUIIPEHOJIOB,
Pharmacognos | from Ginkgo biloba leaves MOJIy4EeHHOMN u3 TUHKTO
y neynomnactHoro  (Ginkgo  biloba)
JIUCTBHEB
bacamosa Hartanus Nataliya Basalova | Fundamental The evaluation of the role of | Onenxka poH ceKpeToMa
Medicine, mesenchymal stromal cells secretome | Mme3eHXHMaIIBHBIX CTPOMAJIbHBIX

Biochemistry

in restoration of spermatogonial stem

KJIICTOK B BOCCTAHOBJICHMHN HHIIHN

PhD Program | cell niche CIIEPMATOTOHHATBHBIX  CTBOJIOBBIX
KIJIICTOK

BboromsikoBa Margarita Biology, Derivation and characterization of | [Tonydyenue u  XapakTepHCTHKA
Maprapura Bogomiakova Immunology induced pluripotent stem cells lines | nunuii WHIYLIHPOBAHHBIX
with inactivation of the beta-2- | mmropunoTeHTHBIX KJICTOK c
microblogulin gene by CRISPR/Cas9 | unaktuBarueii reHa Oera-2-
genome editing MHKpOTJIO0YTHHA METOIOM
T'€HOMHOI'O PEOAKTUPOBAHHUA

CRISPR/Cas9
3a00s10TCKHiT APTYp Artur Zabolotsky | Biology, Production of alpha-fetoprotein | [TonyueHue nmenTuaa CBS3BIBAIOIICTO
Bioorganic receptor binding peptide in acid labile | penentop aneda-deronporenna B
chemistry tandem repeats BHJIC KHCJIOTO-JTa0MIBHBIX

TaHACMHBIX ITOBTOPOB.
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3opaukoBa Kcenus Ksenia Zornikova | Biology, Cell-to-cell communication  of | TIpsimoe MEKKIICTOYHOE
Immunology mesenchymal stromal cells: effects | B3aumoneiicTBre Me3eHXMMaIbHBIX
and importance CTPOMAJIbHBIX KJIETOK: 3(dexTsl u
Ba>XHOCTbH

[Monumyk Anekcanapa | Aleksandra Biology, Selective slow-wave sleep | BiusiHue CeneKTHBHOW CyNMpeccUu
Polishchuk Institute of | suppression affects glucose tolerance | Tpetbeii CTaIuu CHa Ha
Higher and melatonin secretion TOJCPAHTHOCTh K  TJIIOKO3€ U

Nervous CEKPEIMIO MeJIaTOHUHA

Activity  and

Neurophysiolo
ay

Crpenenkas AneHa

Alena Streletskaia

Fundamental
Medicine,
Biochemistry
and Molecular

Regulation of functional activity and
splicing of MCL-1 to combat tumor
resistance to apoptotic cell death

Perymsimus (GYHKIIMOHATIBHOU
aKTUBHOCTH M cIutaiicuara Mcl-1 s
CHIKEHHS PE3UCTEHTHOCTH

OITYXOJICBBIX KJICTOK K aIlOIITO3Yy

Medicine
YerepukoB Hukonait | Nikolai Biology, Cell | Neurocytotoxicity thymoquinone in | HelipolluTOTOKCHYHOCTh
Chetverikov biology  and | cerebellar granule neurons culture THMOXHHOHA B KYJbTYypaX 36pPHUCTHIX
histology HEHPOHOB MO3KEUKa
SIpemenko Cremnan Stepan Fundamental Comparison of the dual energy | ComocraBnenue JTAHHBIX
Yaremenko Medicine computed tomography (DECT) with | nByxsHepreruueckoit
PET-CT for tissue characterization in | komneloTepHOil ~ TOMOrpaduu ¢

lung cancer.

JAHHBIMU TIO3UTPOHHO-OMHUCCHOHHOU
KOMIIBIOTEPHOWH ToMorpaguu mpu
pake JIErkoro
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January 23
Morning session 10.00-14.00

Subsession 3.1 Biophysics, bioengineering, biotechnology

Moderators: L.Shevyrdyaeva, S.Agadzhanyan

Room 398
Name Name Faculty, Title of paper in English Title of paper in Russian

department

1 benosa Anna Anna Belova Fundamental Synthesis of porphyrazines and their | Cuate3  mopdupasuHoB ©  HX
Physical and | metal complexes METAJIJIOKOMILIIEKCOB
Chemical
Engineering

2 I'puruenko Bapsapa Varvara Biology, Functions of electrospun isotropic

Grinchenko Bioengineering | collagen structures

3 Jo3mopos Cepreit Sergey Dozmorov | Fundamental Synthesis, spectral and | Cunres, CIEKTPaJIbHBIC u
Physical and | photochemical properties of 1,10- | poroxumuyeckue cBoiictBa 1,10-
Chemical bis[(2-styrylquinolin-8-yl)-oxy]- owuc[(2-cTUpHUIXUHOTHH-8-11)-
Engineering decane OKCH |-JIeKaHa

Island: identification and detection of

4 3aMayTIHHOB Aleksey Biotechnology | Co-expression of mammalian | Ko-skcopeccust 0eJIKOB
Anexceit Zamalutdinov steroidogenesis proteins in | cTepouoreHe3a MIICKOIUTAIOIINX B
Methylobacterium extorquens. KJIETKax Methylobacterium

extorquens
5 | 3amanytaunoBa Codes | Sofia Biotechnology | New psychrophilic strain  from | Unentuduxaius HOBBIX
Zamalutdinova permafrost of West Spitsbergen | mcuxpodunpHbIx  mITAMMOB W3

BEYHOM MEp3J0Thl 0. 3amajHbli

nuubepren u omnpeAeneHUe HX
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their ability to transform sterols and
cholic acids.

CIOCOOHOCTH K  TpaHC(OpMaLuu

CTCPHUHOB M XOJICBBIX KHUCJIOT.

6 3apyOun Muxaun Mikhail Zarubin Plasmonic nanoprobes for | IlmasMoHHBIE HAHO30H/IBI TS
multimodal optical microscopy on | MyabTHMOAATBHOMR ONITHYECKOM
live cells MHUKPOCKOIIUH B KUBBIX KJIETKaX

7 KotoB Anekcanip Alexander Kotov | Biology, Searching for the CLAMP protein | ITouck gomenoB Oenka CLAMP,

Bioengineering | domains  responsible  for  itS | oTBeTcTBEHHBIX 3a ero
interaction with the MLE using yeast | B3aumoneiictBue  6enkom  MLE,
two-hybrid system. UCIIOJIB3Y I JBYTHOPUIHBIN

JPOKIKEBOM aHaJIu3.
8 | OuneBa Anekcanjpa Aleksandra Biotechnology | Hemostatic-active proteolytic | IIpoTeonuTrueckue (bepMeHTBI
Ochneva enzymes produced by Aspergillus | Aspergillus sclerotiorum, akTHBHbIE B
sclerotiorum OTHOIIIEHUHN 0enKoB CHCTEMBI
remMmocrTasa

9 [Tepecanura ApuHa Arina Peresadina | Biotechnology | Activation of modified swine | AkruBarus MO (DUITUPOBAHHON
procaspase-3 by S273R protease of | mpokacna3ei-3 CBHHBM TPOTEa30it
ASFV in mammalian cells S273R Bupyca AUC B KieTKax

MIICKOIIUTAOIIUX

10 | Cnatunckas Ounbra Olga Slatinskaya | Biology, Study of the state of photosynthetic | MiccnenoBanue COCTOSIHUS

Biophysics pigments of hybrid maize seeds | poToCuHTETHYECKUX TUTMEHTOB TIPU
exposed to ultraviolet radiation BO3EUCTBUH yibTPaduoIeTa

11 | TperwsikoB borman Bogdan Fundamental Investigation of stabilization of the | MccnenoBanue cTaOWIN3aluu

Tretyakov Physical and | tetranitrosyl iron complex with | TerpaHUTPO3UIBHOTO KOMILIEKCa

Chemical thiosulfate ligands by albumin and | sxenesa c THOCYJIb(aTHBIMH

Engineering hemoglobin JUTraHIaMu aTb0yMHUHOM u

reMOTJI00MHOM
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12 | V3yn Mapus Maria Uzun Biology, Revealing of new taxonomic groups | BeisiBiienue HOBBIX
Biotechnology |using  novel  approaches  of | TakcoHoMHUECKHX rpyImn c
magnetotactic bacteria investigation | ucrogp30BaHHEM HOBBIX IIOXO0/I0B
HCCIICA0BAHUA MAarHUTOTAKTHUYCCKUX
OakTepuii
13 | IlleOmaeBa AHHa Anna Sheblaeva MSEC MSU Evaluation of the limit angles of | Ouenka npenenbHBIX YIJIOB HAKIIOHA
inclination of the implant in the jaw | ummmanTara B KOCTH c
bone using 3D modeling. HCIIO0JIb30BAHNUEM 3D
MOACIINPOBAHUA.
14 | llemmyp Tarpsina Tatiana Shemshur | Fundamental Cathode materials for solid state | Karoausie MaTepHabl TSt
Physical and | batteries based on polyiodide based | TBepmoTensHBIX OaTapeii Ha OCHOBE
Chemical [IOJIUHAOIUIOB
Engineering
15 | Hl&nokoB JAmutpuit Dmitry Biology, Physiologically based | ®usnonornyecku 000CHOBaHHOE
Shchelokov Bioengineering | pharmacokinetic modeling of anti- | MmogenupoBanue (apMaKOKHHETHKH
PD-1 therapeutic antibodies TEPANICBTHUCCKUX AHTHTEI K
peuentopy PD-1
January 23

Morning session 10.00-14.00

Subsession 3.2 Biophysics, bioengineering, biotechnology

Moderators: N.Morgoun, T.Cherezova, V.lgnatenko

Room 389
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Name Name Faculty, Title of paper in English Title of paper in Russian
department
BeBuopckuii Alexander Biology, Small molecules DNA intercalation | MccnenoBanue JTHK-
Anekcanap Veviorskiy Bioengineering | capability model applied to potential | uaTepkanupyromeit  crocoOHOCTH
DNA repair inducers HU3KOMOJIEKYJISIPHBIX ~ COEIMHEHUI
JJIA IIOHUCKa IIOTCHIOUAJIBHBIX
nHaykropos penapanuu JHK
I'pubkoBa AHHa Anna Gribkova Biology, Construction and analysis of an | [loctpoenne u ananu3 WHTEpaKTOMa

Bioengineering

interactome between nucleosomes
and chromatin proteins

HYKJICOCOM H 0enaKoB XpoMaTrhuHa

Jonrux Exatepuna Ekaterina Dolgikh | Fundamental The self-organization of water- | Camoopranu3arust
Physical and | soluble derivatives of fullerene from | BomopacTBOpUMBIX ~ MPOU3BOIHBIX
Chemical pulsed field gradient NMR bymnepena mo gaHHbIM SIMP ¢
Engineering UMITYJIbCHBIM TpaeHTOM
MAarHuTHOT' O I10JIA
JyOununa TatbsiHa Tatiana Dubinina | Fundamental Passivation of zinc oxide and tin | [TaccuBanus AIIEKTPOH-
Physical and | oxide electron transport layers by | TpancmopTHOro Cilost OKCHIa ITUHKA U
Chemical [6,6]-phehyl-C61-butyric acid for | okcuma omoBa  [6,6]-bernn-C61-
Engineering highly efficient perovskite solar cells | macnsiHO# KHCIOTOM I TOTyYeHHS

BBICOK03(D(PEKTUBHBIX
MIEPOBCKUTHBIX COJTHEYHBIX OaTapei

3axapoBa Exarepuna

Zakharova E.V

Biotechnology

In silico modeling of human
peroxiredoxin VI complexes with
thiolic ligands reducers

In silico MOJICIIMPOBAHUE
KOMILJIEKCOB THOJIOBBIX
BOCCTaHOBUTEIEH c OeJIKOM

nepokcupeokcuHoM VI denoBeka
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6 Kanuaun Jlanmn Danil Kalinin Biotechnology | Obtaining recombinant light chain of | [Tonyuenue PEKOMOMHAHTHBIH
human enteropeptidase (L-HEP) as | merkoii 1emu  SHTEpPONENTHIA3BI
part of a hybrid construct genoBeka (L-HEP) B  cocraBe

TUOPUIHON KOHCTPYKITUU
7 Kuwm Jle6opa Deborah Kim Biology, Cell wall glycopolymers of some | ['mukomonauMepbl KJIETOYHBIX CTEHOK
Microbiology | representatives of the genus | HekoTopbIX TmpenacTaBUTENEH pojaa
Clavibacter Clavibacter
8 KosioB Poman Roman Kozlov Fundamental Polyamidoacids as a promising | I[ToaxaMugOKHUCIOTHI KaK
Physical and | materials for Li-organic accumulators | mepcriekTuBHbIE  MaTepuaibl  UIs
Chemical JIuTUi-OpraHMYecKuX
Engineering aKKyMYJISTOPOB
9 KpusoBa Bukropus Victoria Krivova | Fundamental Polymer membranes: stabilization of | Crabunuszamuss  ra3oTpaHcIOpTHBIX
Physical and | gas transport properties CBOMCTB MOJIMMEPHBIX MEMOpaH
Chemical
Engineering
10 | KypbaHoB Punat Rinat Kurbanov Fundamental Synthesis of transition metals clusters | Cuate3  kgacTepoB  MepexoaHBIX
Physical and | based on cobalt and ruthenium with a | metanoB Ha ocHOBe KoOaibTa W
Chemical paramagnetic cation. pyTeHUs c napamMarHUTHBIM
Engineering KaTHOHOM.
11 | JlamanbkoBa Anactacus | Anastasia Chemistry Synthesis of the rod-shaped magnetic | Cunte3 cTep>KHEBUIHBIX MATHUTHBIX
Lapankova faculty nanoparticles of magnetite modified | HanouacTuir MarHeTHTa,
by dopamine MOJM(DUITIPOBAHHBIX OPAMUHOM
12 | IletnmeHko AHTOHHHA Antonina Biotechnology | Devitalization of bovine jugular veins | JIeBuranu3arus spéMHBIX BeH ObIKa C
Petlenko using supercritical CO2 oMotk scCO2
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13 | XowmsxkoBa Upuna Irina Biotechnology | A Passive Immunization Approach | [Toxxon k macCMBHONW UMMYyHHU3AIHH
Khomyakova Against S.aureus Associated | mporus HHEKIHA,
Infections ACCOITMUPOBAHHEIX C S.aureus
14 | Haperopoauesa Jlapes | Daria Biotechnology | Application of biopolymers for post- | [IpuMeHeHre OHOMONIUMEPOB IS
Tsaregorodtseva operative adhesion prevention npeaynpexacHus  (GOpMUPOBAHHUS
MOCT-OIICPALIMOHHBIX CITACK
January 23

Morning session 10.00-14.00

Session 4 Physiology and neurobiology

Moderators: N.Glinskaya, A.Khakimova, L.Frolova

Room 464
Name Name Faculty, Title of paper in English Title of paper in Russian

department

1 AxyTtun UBan Ivan Akutin Biology, Mechanism of acetylcholine quantal | Mexanu3m  yBeiauueHHss — pa3Mmepa
Human  and | size increase caused by activation of | kBaHTa aneTHIXOJIMHA PU aKTHBALUU
animal PAR1 receptors in mouse motor | PAR1 penentopoB B MOTOpPHBIX
physiology synapses CHHAIICaX MBIIIN

2 Boiiko JIro60Bb Lyubov Boyko Biology, High | Visual-motor integration at sight- | 3purenbHO-MOTOpPHAs HHTErpanus y

nerves activity

reading music by professional
pianists: eye movement and working
memory

MpopECCHOHAIBHBIX  MMHAHUCTOB  BO
BpEMS UTEHUS C JIUCTA: IBUKEHHUS IJ1a3
1 pabouasi TamsITh
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I'onsko MBan Ivan Goliako Biology, Diabetes mellitus and hyperglycemia | Yuactue TpOMOHMHA u
Human  and | change the effects of thrombin and | aktuBupoBannoro mnporemna C B
animal activated protein  C on the | perymsamuu QyHKIMHA TYyYHBIX KJIETOK
physiology proinflammatory secretion of mast | mpu nuabere U rUNEPrIMKEMHH Y KPBIC

cells

I'py3nes ['ne6 Gruzdev G.A. Biology, Effects of selective serotonin | BnusiHue mnpeHATaIbHOTO BBEIACHUS
Human  and | reuptake inhibitor  fluvoxamine | payBokcamuHa Ha CHOCOOHOCTH K
animal prenatal administration on anxiety | oOy4eHHI0O ¥ YPOBEHb TPEBOXKHOCTH
physiology and cognitive function of rat offspring | motomcTBa GenbIX KpbIC

3UrMaHTOBUY Alexandra Biology, Wavelet-synchronization research of | MccienoBanue BEUBIIET-

AJsekcanapa Zigmantovich Neurobiology | event-related potentials to naturalistic | cHHXpOHHOCTH BBI3BaHHBIX OTBETOB

music stimuli in patients with brain | mo3ra Ha HATYPaJTHCTUICCKUE

injury in vegetative state and mutism | My3bIKaJbHbBIC CTUMYJIBI Y TAIIHEHTOB C
YepenHO-MO3TOBOM TpaBMOit B
BETCTATUBHOM COCTOSAHUU U MYTH3MC

Mopapecky Codust Sofia Moraresku | Biology, High | Brain reactive changes during | PeaktuBHble TepecTpOiKH MO3ra BO

nerves activity | movements in traumatic brain injury | Bpemss JgBUraTeiIbHBIX HArpy3ok y
patients (fMRI and EEG studies) MAllMEHTOB € YEPErHO-MO3TOBOM
TpaBMOM (pMPT " 20T

HCCIIEIOBAHMS)

[TonmmuBanoBa Elizaveta Biology, PROTECTIVE PROPERTIES OF | UBYUEHUE ITPOTEKTOPHBIX

EnuzaBeta Podshivalova Human and | THE MITOCHONDRIA- | CBOMCTB
animal TARGETED ANTIOXIDANT | MUTOXOHIPUAJIBHO-
physiology SKQ1 IN MOUSE MODEL OF | HAIIPABJIEHHOI'O

MK®801-INDUCED ACUTE | AHTUOKCHUJIAHTA SKQI1 TIIPU
NEURODEGENERATION HEMPOJETEHEPATUBHBIX

[NOBPEX/IEHWAX, BbI3BAHHBIX
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OCTPBLIM BBEJIEHMEM MKS801, V
MBILIEN

8 [TonkoBuukoBa Mapust | Polkovnikova Biology, Effects of alcohol consumption | Hapymenus noBeaeHus M SKCIIPECCHH
M.V. Human  and | during pregnancy on dopamine- | reHoB g0hbaMHHOBOM CHCTEMBI MO3Ta Y
animal related gene expression and behavior | moroMcTBa BTOpPOro TMOKOJECHUS OT
physiology in F2 rats CaMOK KpBIC, aTKOTOJIM3UPOBAHHBIX BO
BpeMsi OEpEeMEHHOCTH

9 CenesneBa Anekcanzapa | Alexandra Biology, Effect of chronic neonatal injection of | Baustaue XPOHHYECKOTO
Selezneva Human  and | AVP(6-9) and its analogue Ac-D- | HeonaramsHOro BBeneHuss ABII(6-9) u
animal SPRG on social behavior of rats ero ananora  Ac-D-SPRG  Ha

physiology COIIHAITbHOE TTOBEJCHHUE KPBIC

10 | Cemuna AHHa Anna Semina Biology, Effects of short-term compression of | Biaustue KPaTKOBPEMEHHOM
Human  and | dorsal nerve root in spinal cord on | koMnpeccun ~ 3aaHero  KOpeIka
animal median nerve function in rats CIIMHHOTO MO3Ta Ha (PyHKIIMOHAIEHOE
physiology COCTOSIHAE CPEJMHHOTO HEPBA y KPBIC

11 | CraxaHoBa AHHa Anna Stakhanova | Biology, Delayed effects of chronic neonatal | OrcraBnenHbIe s ekt
Human  and | injection of arginine-vasopressin (6- | XpoHHYECKOTO HEOHATAIBHOTO
animals 9) analogue, Ac-D-MPRG, on | BBemenus anaigora ABII (6-9) Ac-D-
physiology training and degree of depression in | MPRG Ha oOyueHue W CTCNEHb

rats of different age groups. JETIPECCUBHOCTH OENIBIX KPBIC Pa3HBIX
BO3PACTHBIX PYIIIL.

12 | CrypoBa AnHa Anna Sturova Biology, Parkinson’s disease modelling in | MoaenupoBanue 00JIe3HI
Human  and | vitro to test potential neuroprotectors | ITapkuncoHa in vitro ISt
animal TECTHPOBAHUS MOTEHIHATLHBIX
physiology HEHPOTIPOTEKTOPOB
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information processing in healthy
subjects and schizophrenia patients

13 | Tpomes Amutpuit Dmitry Troshev Biology, Association between context and | AktuBanus dkcmpeccun  c-fos B
Neurobiology | unconditioned stimulus and | peTpocIieHHANBHON KOpe, HO HeE
subsequent retrieval of this memory | runmokamrre, COITPOBOKIAET
involves  retrosplenial but not | dopMupoBaHue accouuanu MEXITy
hippocampal c-fos expression in mice | od6cTaHoOBKOi u 0e3yCI0BHBIM
CTUMYJIOM n €e mocJIcayromece
W3BJICYCHHE Y MBILIEH
14 | ®enoroBa AnHa Anna Fedotova Biology, High | Effects of COMT Vall58Met | Biusuaue nonumopduzma Vall58Met
nerves activity | polymorphism on auditory | rena  karexon-O-MeTuinTpaHchepasbl

(KOMT) nHa o00paboTKy CIIyXOBOWM
uHbpopManMd B HOPME U TIpU

3o peHun

January 23
Morning session 10.00-14.00

Session 5 Genetics, histology, embryology

Moderators: O.Kozlova, A.Foursova, A. Ziyatdinova

Room 498x
Name Name Faculty, Title of paper in English Title of paper in Russian
department
1 AnemacuieBa Ekaterina Biology, Assessment of gene kdin-1 role in | HccnenoBanue posiu rena kdin-1 B
Exarepuna Alemastseva Genetics learning and memory in Caenorhabditis | mporieccax 00ydYeHHS W MaMATH Y
elegans Caenorhabditis elegans
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AHnucumoBa Jlapbs Daria Anisimova | Biology, Pros and cons of mass selection of | [Imtocki W MHHYCHI  CO3JIaHUS
Genetics varieties of leading crops OOJIBIIIOTO  KOJIIMYECTBA  COPTOB
BEIYIIUX CEIbCKOXO3SMCTBEHHBIX
KyJIbTYp
[anmnaxbepoBa Anens | Adelia Biology, In vitro modeling of neurogenesis using | MoaenupoBanue Heiiporenesa in
Galiakberova Embryology Human Induced Pluripotent Stem Cells | vitro npu TTOMOIIIH
WHIYLIUPOBAHHBIX
IJTFOPUITOTCHTHBIX CTBOJIOBBIX
KJICTOK Y€JIOBCKA
["aneeBa Mpuna Irina Ganeeva Biology, Cell | Analysis of the age-related changes in | AHanu3 BO3pacTHBIX HW3MEHCHUU
biology  and | the myocardium of different chambers in | Mmuokapaa pasHbIX OTHEIOB cepala
histology Japaneese quails STIOHCKOTO Tepererna
Joponnna TatbsiHa Tatiana Doronina | Biology, Cell | Life and Death of Antipodal Cells of | )Kusup u cMepTh aHTHIIOJATBHBIX
biology  and | Wheat Embryo Sac KJICTOK  3apOJBIIMICBOTO  MEIIKa
histology IIIIEHUI[BI
Emen EnuzaBera Yelyzaveta Biology, Obtaining and analysis of mutants of | [TonyueHre W aHaaTM3 MYTaHTOB
Yemets Genetics cyanobacterium Anabaena variabilis | mmanobakTepuun Anabaena
ATCC29413  tolerant to high | variabilis ATCC29413,
temperature in heterotrophic cultivation | TonepaHTHBIX K  MOBBIIICHHOM
conditions TeMIeparype B TIeTepoTPODHBIX
YCIIOBUAX KYJIbTUBUPOBAHUA
3anamunckas Kcenus | Kseniia Biology, The role of electron transport chain | Pors T'CHOB, KOJIMPYIOLTIX
Zapadinskaia Genetics components' coding genes in regulation | koMOHEHTBI JIBIXaTEIbHOM

of  electron transport  through
photosystem | in  cyanobacteria
Synechocystis sp. PCC6803

AIIEKTPOH-TPAHCIIOPTHON IENH, B
PeryJIsliH TPAHCTIOPTA IEKTPOHOB

gyepes dborocucremy I y

33




nuaHoOakrepun Synechocystis sp.
PCC6803

8 MBanoBa AHHa Anna Ivanova Biology, A research of development potential in | MccnenoBanue MOTEeHIINHA K
Embryology early mosaic human em-bryos on the in | pa3BUTHIO paHHHX MO3aHYHBIX M-
vitro implantation model OpHOHOB UEJIOBEKa Ha MOJENHU
AMILIAHTAIMH 1N Vitro
9 JlaBpyikuHa Svetlana Biology, Cell | The role of nuclear lamina organization | Poinp  opranuzanum  siiepHOM
Caersiana Lavrushkina biology  and | in the regulation of cell motility JaMHAHBI B PEryJISIHNA KJIETOYHOU
histology HOJIBHYKHOCTH
10 | MatBeeBa /Ilnana Diana Matveeva | Biology, Cell | The  characteristics  of  fibrillar | Xapakrepuctika GuOpHLIAPHBIX
biology  and | extracellular matrix of multipotent | kommoneHTOB BHEKJICTOYHOT'O
histology mesenchymal stromal cells in vitro MaTpHUKca MYJIbTHIIOTEHTHBIX
ME3CHXUMAJIbHBIX CTPpOMAJIBHBIX
KJIETOK in Vitro
11 PsOunun Arnpeit Andrei Riabinin Biology, Cell | Differentiation of human pluripotent | TuddeperuupoBka
biology  and | cells into epidermal and dermal lineages | mOpUIIOTEHTHBIX KJIETOK YEIOBEKa
histology for skin equivalent’s engineering B DIHAECPMAIBHOM H JEPMAIbHOM
HaITpaBJICHUAX B paMKax IMMOJTYyYCHHA
KOXXHBIX 3KBUBAJICHTOB
12 Tapan Asekcanpa Aleksandra Taran | Biology, Cell | Cellular bases of pathogenesis of the | Kierounbie o0CHOBBI —maroreHes3a
biology  and | Huntington's disease 6ose3nu I'eHTHHITOHA
histology
13 | Typumesa Exarepuna | Ekaterina Biology, Cell | THE INFLUENCE OF | BIUAHUE ®UTOI'OPMOHOB
Turishcheva biology and | PHYTOHORMONES ON THE | HA CEKPETOPHO-
histology BIOSYNTHETIC SYSTEM OF | CUHTETUYECKYIO CUCTEMY
HOPMAJIbHBIX "
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NORMAL AND TUMOR HUMAN
FIBROBLASTS

OITYXOJIEBBIX
OUBPOBJIACTOB YEJIOBEKA

14 | Yepeneena Bukropus | Victoria Biology, Investigation of the expression of the | MccnenoBanue skcrnpeccuu TIeHa
Cheredeeva Genetics Gagr gene, a genomic homolog of the | Gagr, remomHOro romosora reHa
gag gene in the Drosophila | gag y Drosophila melanogaster, B
melanogaster, in response to stressful | oTBer Ha cTpecc
effects
15 | Yepussckwuii Januua | Daniil Biology, Cell | The role of mild uncoupling of oxidative | Posb cimaboro pazo0IeHus
Chernyavsky biology  and | phosphorylation in the regulation of the | okuciurensHOrO
histology barrier function of the endothelium. dochopunupoBaHus B Pperyisiiuu
OGapbepHOH (HYHKIIMH dHIOTEITHS
16 | IlleBuoBa AHHa Anna Shevtsova | Biology, MOLECULAR-GENETIC ANALYSIS | MOJIEKVYJISIPHO-
Genetics OF THE PREVALENCE OF VIRUSES | TEHETUYECKUI1 AHAJIN3
OF BEES IN THE WESTERN | PACITPOCTPAHEHHOCTHU
TERRITORY OF THE RUSSIAN | BUPYCOB IMYEJI HA
FEDERATION 3ATIAJHOM TEPPUTOPUN
POCCUIMICKOU ®EJEPAITNN
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Plenary presentations

Modelling plant species distribution: an overview of current approaches
MozenupoBanue pacipocTpaHeH s BUIOB PACTEHUI: 0030p CYLIECTBYIONIMX IOAXO0I0B

Tatiana Gavrilova

Faculty of Biology, Department of Ecology and Plant Geography

Keywords: plant geography, plant species distribution modelling, presence-absence data, presence-
only data

Plant species distribution modelling allows to establish correlations between sampling sites and
environmental factors and to analyze them. These models are highly useful to gain ecological insights
and to predict species occurrence across landscapes. Therefore, plant species distribution modelling
remains a considerable challenge for modern plant geography.

The major approaches to modelling plant species distribution differ in the type of data they require.
When the data on plant species occurrence are collected systematically, for instance, in formal
biological surveys, a set of sites are studied and the presence, absence and abundance of species at
each site are recorded. The data of this type are usually referred to as "presence-absence data".
However, for most regions systematic biological survey data tend to be sparse and limited in coverage.
Plant species occurrence data are generally represented by presence-only records in herbaria and
museum databases. The desire to maximize the utility of such resources has resulted in a range of
different methods for modelling plant species distribution based on presence-only data.

To model plant species distribution two types of data are required: the geographical coordinates of
species records and the environmental data. Current sampling techniques include obtaining the
coordinates via GPS navigator during the field work. Thus, if a herbarium specimen was collected in
the late 20th or in the 21st century, the coordinates are labelled on it. In contrast, older specimens lack
the coordinates. To determine the exact coordinates of the sites where the specimens were collected
topographic maps and Internet resources such as Wikimapia or Google maps were used.

The environmental data for modelling represent the distribution of variables across a particular area.
The calculation of these variables is based on climatic parameters such as temperature and precipitation
or remote sensing data. Thus, the environmental data are independent of the data on species records.

Different approaches and software may be utilized to combine the two types of data and to obtain
models of plant species distribution. These approaches have been successfully applied in various
projects both on regional and global scale.



Development of normal and pathophysiological pacemaking of the mammalian heart

PazBurue Hef/iCMeKepa cepana MJICKOMUTAOUX B HOPMC U TaTOJIOTHHN

Alexandra lvanova

Faculty of Biology, Department of Human and Animal Physiology

Keywords: heart electrophysiology, pacemaker, development, myocardium of thoracic veins, atrial
fibrillation

The development of a normal heart pacemaker during embryonic and early postnatal ontogenesis is a
fundamentally important point which determines functioning of the heart throughout the subsequent
life. Developmental abnormalities of the pacemaker lead to the disturbances in the heart rhythm and a
number of cardiovascular diseases.

In early embryogenesis the heart tube does not possess a single pacemaker and all cardiomyocytes of
primary myocardium are able to produce spontaneous action potentials. The so-called «pacemaker
phenotype» of primary cardiomyocytes is determined by high expression of ion channels that provide
spontaneous depolarization and low expression of potassium channels that provide hyperpolarization
of the cell membrane. During further stages of the development the major part of primary myocardium
loses the pacemaker properties and transforms into the working myocardium which can by
characterized by hyperpolarized resting membrane potential and inability to spontaneous
depolarization. Only a small part of cardiomyocytes remains spontaneously active, localizes in a small
region — sinoatrial node (SAN) that becomes the main heart pacemaker.

Interestingly, the inheritors of primary myocardium can be found beyond the heart. In mammals,
cardiac tissue extends in thoracic veins which include caval and pulmonary veins. It is known that
thoracic vein myocardium develops from the same precursor cells that have pacemaker properties. But
in contrast to the SAN cells, under normal development thoracic vein cardiomyocytes must acquire
working myocardium characteristics and are not expected to be spontaneously active.

However, under pathological conditions cardiomyocytes of caval and pulmonary veins are able to
manifest their own automaticity and form the ectopic region of electrical excitation. The ectopic firing
originated can initiate and maintain arrhythmias, in particular, atrial fibrillation (AF). In our
experiments we investigate different factors that can trigger the spontaneous vein activity such as
adrenergic stimulation. In addition, we aim to uncover the electrophysiological mechanisms of the
transformations in caval vein myocardium at early stages of ontogenesis. According to our
observations, the influence of sympathetic nerves and the redistribution of adrenergic receptors can
play a role in this process.
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Nowadays, in clinical practice the most common way to eliminate AF is the separation of vein
myocardial tissue from the heart through the use of risky surgical procedures. The investigation of
heart pacemaker development can contribute to the recognition of arrhythmia mechanisms and
elaboration of new non-invasive, safe and effective therapy of cardiovascular diseases.
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Search for transcription factors presumably influencing the induction of the naphthalene and
salicylate destruction genes in Pseudomonas

ITouck TPAHCKPHUIITUOHHBIX @)aKTOpOB, MMPCAIIOJIOXKUTCIBHO OKAa3bIBAIOIIUX BJIMAHNUEC HA HHAYKIHUIO
I'CHOB ACCTPYKIHUU Ha(I)TaJ'II/IHa U cajinnuiiata y MUKpOOPraHnu3MoOB poJda Pseudomonas

Kseniya Skulkina
Faculty of Biotechnology

The intensification of the oil and petroleum industry results in increased waste generation. The ability
of some microorganisms to use oil as an only or primary carbon source is well known and can be used
for bioremediation of contaminated areas.

Biological preparations containing living cells of individual strains or bacterial consortia are used as
the instrument for purification from oil or petroleum products. The main disadvantage of the currently
existing preparations is their homogeneity: the presence of one or two species of microorganisms
requires a narrow range of optimal environmental conditions.

The efficiency of biological preparations can be half-reduced while transferring experiments from
laboratory to field conditions. It can be caused by a variety of factors. In order to solve the problem
of biological preparation transfer to real ecological conditions it is necessary to understand exactly
which factors can affect the intensity of the polyaromatic hydrocarbons (PAH) and their derivative
destruction. Nowadays, there is not enough information about interactions between petroleum
conversion processes and global metabolic processes at a regulatory level.

The aim of the project is to find out the impact of various global regulators and regulatory proteins of
two-component systems on specific mechanisms regulating the expression of salicylate destruction
genes. Salicylate is the key metabolite and an inducer of the transformation process of the most
common PAH for the Pseudomonas putida species.

Using the Virtual Footprint tool the comparison of the regulatory regions of a dozen of operons which
encode the naphthalene and salicylate conversion enzymes has been made. As a result repeating
binding sites for global regulators and regulatory proteins of two-component systems have been found,
including proteins responsible for the DNA condensation (IHF, H-NS, Fis), quorum-sensing (Ppur),
surviving in conditions of oxygen (OxyR), nitrogen (NtrC, NasT), iron (Fur, Pvds) and amino acid
(ArgR, Lrp) starvation. To measure the expression activity of the genes we selected the housekeeping
genes (16S, rpoD, rpoC, proC) and the “controlled” genes (gnlA, rpoN, rpoS, ppsD, PP1183, kat,
aphC, arcA, Idh, lapA) which are needed to confirm that culturing conditions really create nutrient
component deficiency.
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For experiment various databases (NCBI, UniProt, KEGG) and tools (SnapGene viewer) were used to
annotate the target strain selected genes by sequence similarity. To check the specific annealing and
confirm the results primer sequences for qPCR have been created (PRIMER-BLAST, BlastX).

The research was supported by RFBR (project No.18-29-05071)
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Experimental assessment of protectivity of specific inactivated vaccines against
neuroinvasion of virulent tick-borne encephalitis virus

DKcrepuMeHTaIbHAs OlleHKa 3PPEKTUBHOCTH CeNU()UISCKUX MHAKTUBUPOBAHHBIX BAKLIUH JIJIS
3alIUThI OT IPOHUKHOBEHHUS BUPYJIIEHTHOTO BUpYca KiemnieBoro sHuedanura B LIHC

Viktor Volok

Faculty of Biology, Department of Virology

The tick-borne encephalitis virus (TBEV) is a major cause of acute neurological infections in Northern
Eurasia with manifestations ranging from a mild flu-like disease to severe meningitis and encephalitis.
Cases of persistent TBEV infection have also been documented. Four inactivated vaccines against
TBEV have been in use for several decades and have proven their efficacy, but rare cases of
breakthrough infections have been described. As has been shown by detection of antibodies to non-
structural proteins, vaccination against TBEV prevents the disease, but may not prevent the replication
of the virus. Since the viral replication is a prerequisite for neuroinvasion and consequent viral
persistence in CNS, the aim of this study was to attempt to detect the TBEV in the brain of immunized
mice after infection with virulent TBEV strains. A series of experiments was conducted to assess the
influence of different factors on the efficacy of vaccination.

During the experiments inbred and outbred mice of different sex and age were immunized twice using
commercialy available vaccines against TBE. Two weeks later, all animals were infected with different
strains and doses of the virus and monitored for disease progression and death. Samples of the brain
tissue were collected and studied for the presence of TBEV RNA using RT-gPCR. Passages in cell
culture and brains of suckling mice were used in an attempt to isolate the infectious virus.

Vaccination successfully protected inbred BALB/c mice from the disease after inoculation with a high
dose (1600 LDso) of the TBEV strain Vasilchenko. More heterogenous outbred ICR mice showed
lower susceptibility to 85 LDso of this strain than inbred mice, but were less protected by the vaccine.
Then, three different vaccines were tested against three subtypes of the virus and demonstrated variable
levels of protection. Viral RNA was detected in the brains of all survived non-immunized mice and in
38% and 26% of samples from immunized mice with and without clinical symptoms, respectively.
Thus, the vaccination provided a significant level of protection against neuroinvasion (p<0.01), but the
virus was detected in the CNS of some healthy immunized animals. We were not able to isolate the
infectious virus from any sample.

The obtained results support the overall efficacy of inactivated vaccines against an array of strains of
TBEV and show that vaccination confers significant protection against neuroinvasion, but may not
always prevent the virus from entering the CNS even in the absence of clinical symptoms.
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The hydrolytic potential of actinomycetes associated with carpenter ants Camponotusvagus
and other nest’s microbiological characteristics.

['uaponuTryecknii NOTEHLMAA AKTHHOMULIETOB, aCCOLIMUPOBAHHBIX C MYypPaBbsIMU-JPEBOTOULIAMHI
Camponotusvagus, u 1pyrue MUKpoOHOJIOTHYECKUE XapaKTePUCTHKH THE3/a.

Andrey Zaytsev

Soil Science Faculty

Keywords: Actinomycetes, Camponotusvagus ants, cellulose decomposition

Actinomycetes are widely known as a reliable and productive source of different enzymes, including
hydrolases. Thus, many cellulolytic strains of Streptomyces genera were isolated from composts, soils
and sedimentary materials. Such interest to the new hydrolytic microorganisms lies in the perspective
of their usage in biotechnology and industry.

It is well known that the enzyme hydrolysis of diverse polymers has many advantages over the most
popular acid hydrolysis. Moreover, microorganisms’ hydrolytic complex study in different ecosystems
has an ecological aspect. It is especially true for soils because the soil is a niche for the decomposition
of various polymers, such as cellulose and chitin. Assays on such hydrolytic complex might reveal its
role in the global carbon and nitrogen cycle.

The aim of the present study was to compare microbiological activity and the actinomycete cellulolytic
complex of Camponotus vagus ant nest as a unique ecological niche with the background soil. As an
object of our study, we took the samples of nest material, situated in the Ryazan region, and the samples
of background soil presented by pine sands.

The microbiological activity was evaluated by means of enzyme activity, total bacteria count, level of
nitrogen fixation, denitrification and carbon dioxide emission. Isolation of cellulolytic actinomycetes
was processed by seeding the diluted material from enrichment media, containing cellulose, on solid
media, represented by either cellulose agar or Getchinson media with filter paper. The screening of
cellulolytic activity was determined on a solid medium, containing a soluble cellulose analogue —
carboxymethylcellulose (CMC) with further Petri dishes dyeing with Congo-red solution. The dye has
the ability to bind with cellulose, coloring the media. However, it does not interact with glucose,
cellulose monomer. The dye having been washed out, the size of colorless zones permitted to estimate
the cellulolytic activity of isolates strains.

It was determined that the examined microbial community parameters (nitrogen fixation,
denitrification, etc.) in the ant nest material are noticeably higher than the ones in the background
soil. It was especially explicit for carbon dioxide emission values. Actinomycete communities,
associated with ants and with background soils were also compared to decompose cellulose, using
the CR method. Our work revealed that among actinomycetes, isolated from the nest, a higher
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number of cellulolytic actinomycetes was observed, compared to those from soil strains. Such results
may lead to the conclusion that ant nests’ microflora possesses a higher cellulolytic ability, alongside
with total microbiological activity and bacteria abundance.
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DFT study of metallocene catalyst system activation as influenced by its components’
structure

DFT-uccnenoBanue BIUsHUS CTPYKTYpPbl KOMIIOHEHTOB METAJJIOLIEHOBOM KaTaIMTUYECKON
CHCTEMBI Ha YHEPreTUKY 00pa30BaHUs KaTAIUTHUECKN aKTUBHBIX KOMIIJIEKCOB

Sergei Zhukov

Faculty of Fundamental Physical and Chemical Engineering

Homogeneous metallocene catalyst systems are widely used for various alkene polymerisation
processes. Ethylene-propylene rubber production is among them. The traditional technology for the
manufacture of this material is based on ecologically hazardous catalyst systems and hence is being
gradually phased out by metallocene-based one. Spectacular progress has been made in the molecular
design of the first principal component of such systems, that being precatalyst, containing a group 4
transition-metal center (M) coordinated to two ligands (L, L*) and two alkyl groups (R, R*):
LL*MRR*. However, the second component, a metylalumoxane cocatalyst, remained largely
unaltered, causing multiple drawbacks associated with its high practical cost and ambiguity of its
chemical nature. Recently, alkylaluminium aryloxides were proposed as viable alternatives for the role
of metallocene cocatalysts system. Well-defined chemical structures of such species call for theoretical
investigation on their interaction with precatalysts.

The crucial step of the interaction is established to be ion-pair formation (cocatalyst assumes negative
charge) followed by ion-pair separation with precatalyst M-R bond cleavage. Thus the process will be
discussed in terms of ion-pair formation and separation energies. A number of alkylaluminium
aryloxides were considered as cocatalysts for rac-Et(2-Melnd)2ZrMez. lon-pair separation energies
were found to increase in the row (2,6-'Bu, 4-NO2)Ar-O-Al'Buz < [(2,6-'Bu)Ar-O]2-Al'Bu < (2,6-
‘Bu)Ar-O-Al'Buz < (2,6-'Bu)Ar-0-Al"Oct2 < (2-'Bu,6-Me)Ar-O-Al'Buz < (2,6-Ph)Ar-O-Al'Buz. The
ability of a cocatalyst to form catalytically active species should decrease according to that row. For a
single cocatalyst, (2,6-'Bu)ArO-Al'Buz, different metallocene precatalysts were considered and ion-
pair separation energies were found to increase in the row rac-EtInd2TiMez ~ rac-Et(2-Melnd)2ZrMe:
< rac-MezSi(2-Melnd)2ZrMez < rac- Etind2ZrMe: < rac-EtInd2HfMe2 < Ph2CCpFluHfMe2. The ion-
pair separation energies are in the range of 60-75 kcal/mol in toluene (100-115 in the gas phase), but
are significantly lowered to ~ 45 kcal/mol in the presence of alkene, that is in line with known
estimations of only 8% of a catalyst to form active species.

Having compared the calculated energies with the known ethylene and propylene polymerization
activities of the systems of interest, no direct correlations were observed. Nevertheless, it is the systems
with high ion-pair separation energies that demonstrated the lowest activities, so qualitative
estimations take place.
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Prevention of cavernous fibrosis in patients after nerve-sparing radical prostatectomy
[MpodunakTika KaBepHO3HOTO (GUOPO3a y MAIMEHTOB, MEPEHECITNX PAUKATBEHYIO HEPBO-
cOeperaroiryo NpoCcTaTIKTOMUIO

Marat Zhumataev

Faculty of Fundamental Madicine, Department of Urology and Andrology

Keywords: cavernous fibrosis, erectile dysfunction, prostate cancer, radical prostatectomy

Prostate cancer is the most common noncutaneous cancer in men in the United States. Currently, most
cases of prostate cancer are identified by screening in asymptomatic men. The vast majority of cases
is diagnosed by oncomarker PSAestimated in patient’s blood. Elevation of PSA level in blood above
4,0 ng/ml allows to suspect prostate cancer. Biopsy establishes the diagnosis of prostate cancer. After
the diagnosis is verified by prostate biopsy, other diagnostic modalities such as MRI and bone
scintigraphy are applied to identify the spreading of prostate tumour inside or outside organ (T),
involvement of lymphatic nodes (N) and presence or absence of metastasis (M). Based on radiological
findings prostate cancer is staged as localized, locally advanced and metastatic.

Treatment option of prostate cancer depends on the stage of this disease. Radical prostatectomy is the
gold standard of operative treatment of localized prostate cancer. Removal of prostate within tumour
tissue provides the oncological outcome of treatment. Damage of nerves and vessels leads to disorder
of vascular supply and innervation of penis. Consequently, the patients after radical prostatectomy
suffer from the erectile dysfunction dramatically decreasing their quality of life.

Currently the development of laparoscopic and robot-assisted techniques allows to save the prostatic
nerves and vessels. Although the manipulations in prostatic area during nerve-sparing radical
prostatectomy affect the nerves innervating penis. Erectile dysfunction in some cases occurs even in
the patients after nerve-sparing technique due to fibrosis of cavernous tissue. Clinical research of
cavernous tissue of operated patients has demonstrated the decreased level of smooth muscle cells and
endotheliocytes, as well as the accumulation of collagen and activation of fibroblasts in the cavernous
bodies. Prevention of cavernous fibrosis presents an important purpose to save sufficient quality of life
in this group of patients.

There are several oral and injectable medications prescribed to treat erectile dysfunction in these cases.
Moreover, shock wave therapy and autoplasma are reported as potential approaches to prevent fibrosis
of penile tissue. The main goal of our research at Department of Urology and Andrology, MSU is to
develop an optimal clinically proven algorithm of cavernous fibrosis prevention in patients after nerve-
sparing radical prostatectomy. Comparison of groups treated by different methods will be based on the
information derived from questionnaires, analysis of cavernous tissue density and blood velocity in
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penile arteries measured by elastography and Doppler echography. Optimal dosage, regimen and
combination of treatment options are expected as the main results of the present investigation.
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Sectional presentations

Evolution of VP1 gene in non-polio enteroviruses
Dposrorus reda VP y HeMmoIHOMHETUTHBIX SHTEPOBUPYCOB

Yulia Vakulenko
Faculty of Biology, Department of Virology

Keywords: Evolution, virus, capsid, emerging infections

Enteroviruses are amongst the most rapidly changing viruses. PThe poliovirus is known to accumulate 1%
of substitutions in VP1 per year. Enteroviruses are also an important source of emerging infections. We did
a parallel analysis of 30 EV types to study common trends and variation in the evolution of VP1. All
enterovirus types represented by at least 50 partial VP1 sequences (3’ terminal 300 nt) were analyzed by the
Bayesian phylogenetic approach using BEAST software.

The inferred nucleotide substitution rates in non-polio enteroviruses were on average 0.9% per year and
varied between 0.6-1.2% in most of the types. The rate estimates for the type were reproducible and almost
not affected by the sample bias. In all types, the age of the most recent common ancestor of the type was
between 55-200 years. This age was significantly affected by the presence of a prototype strain in a sample.
Without the prototype strain, common ancestors of the types appeared up to 40 years younger. Moreover,
the topology of phylogenetic trees suggested that the global populations of VVP1 region sequences of roughly
half of the most common types underwent global population bottlenecks. This resulted in very recent
common ancestor ages of contemporary isolates and extinction of most lineages that hypothetically existed
in the mid-20th century. On the other hand, diversification of the known types was inferred to have occurred
within the last 500 years. The analysis of 2657 complete VP1 sequences of 33 types indicated that the type
criterion based upon 75% nucleotide sequence identity remains generally valid, despite a high substitution
rate and the exponential growth of the number of sequenced isolates.

VP1 genes of the Enterovirus type exist as global populations that undergo global expansion-extinction
cycles. At the same time, none of the types that existed in the 1950s was extinct to date. Therefore there must
be long-term reservoirs of enterovirus genes. Generally, poor surveillance and common detection of rare
genetic variants of VP1 in Africa suggest that rare enterovirus variants can be preserved on this continent.
Reports of known and novel enterovirus types in non-human primates call for further studies of this potential
reservoir of enterovirus genes. The stability of types despite the rapid accumulation of substitutions supports
a hypothesis of types as fitness peaks, where viruses drift around, but cannot normally jump to another fitness
peak because of unacceptable fitness penalty for going off the current state.
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Description of novel alkaliphilic betaine-decomposing strains
Onucanue HOBBIX aTKATOPHIBHBIX OETanH-pa3Iaralyux MTaMMOB

Roman Volodyashkin
Faculty of Biology, Department of Microbiology

Keywords: betaine, soda lakes, alkaliphilic organisms

Betaine is one of the most common cellular osmoprotectors on Earth. Its accumulation inside the cell
allows microorganisms to survive in environments with high salinity. Despite the wide distribution of
betaine in soda lakes, little is known about the pathways of its degradation in these ecosystems, as well
as about the bacteria carrying out this process. This work aims at the isolation and characterization of
betaine-decomposing strains from soda lakes located in Altai region.

Sampling for the isolation of microorganisms was carried out in Tanatary lake system. A medium with
betaine as the sole carbon source was utilized to isolate the bacteria of interest. The inoculation of
selected water samples in this medium was performed, followed by the isolation of pure cultures using
Pasteur method. To establish the taxonomic position of the isolated strains, the 16s rRNA gene analysis
and the total DNA hybridization method were applied. The determination of cell morphology was
conducted via light and electron microscopy. Assessment of microbial growth under different
conditions was based on optical density; if such approach was not appropriate, growth was evaluated
by the concentration of metabolic products measured by gas chromatography. The metabolic products
of betaine were separated using cation-exchange high-performance liquid chromatography.

As aresult of the isolation, two strains capable of utilizing betaine were obtained. Analysis of the 16s
rRNA genes and DNA-DNA hybridization data indicate that the microorganisms represent the same
species and form a new genus belonging to the family Halanaerobiaceae. The cells of both strains are
rod-shaped, motile and manifest peritrichous flagellation. The maximum growth of bacteria was
observed under the following conditions: 37 °C, pH 8.6; salinity 10 % NaCl. Unlike the closest
relatives, the cultures are not strict anaerobes and grow at oxygen concentrations of up to 3% in the
gas phase. Microorganisms ferment simple sugars and polysaccharides, as well as amino acids along
with betaine. Products of betaine metabolism have been identified as acetate and trimethylamine. The
activity of extracellular proteases is insignificant; therefore, the studied strains are likely to live in
association with proteolytic microorganisms.

The formation of trimethylamine, which is the major substrate for methanogenesis in soda lakes,
confirms the important role of the studied organisms in natural ecosystems; however, more detailed
investigations are required to establish their relationships with other members of the microbial
community.
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Diabetes mellitus and hyperglycemia change the effects of thrombin and activated protein C
on the proinflammatory secretion of mast cells

VYyacTtre TpoMOMHa U aKTUBHUPOBAHHOTO npoTenHa C B perymsaiuu QyHKIMA TyYHBIX KJIETOK MpH auadere
U TUIIEPTIMKEMHHU Y KPBIC

Ivan Goliako
Faculty of Biology, Department of Human and Animals Physiology Department

Keywords: Protease-activated receptors, mast cells, hyperglycemia, diabetes, thrombin, activated protein C

In this study, we focus on the influences of diabetes and inflammation on the effects of thrombin (Th) and
activated protein C (APC) on mast cell secretion. According to World Health Organization, over 422
million people have diabetes. This disease has many complications such as retinopathy, nephropathy,
diabetic foot ulcers, etc [1]. Mast cells (MC) are important participants of the inflammatory response
accompanied with these complications. Serine proteases of hemostasis have been shown to be able to
regulate the activity of mast cells via the protease-activated receptors (PAR) [2]. However, it is not clear
what role Th and APC play in the regulation of mast cell functions at diabetes, therefore the aim of this
work is to study the influence of diabetes on the Th- and APC-regulated secretion of MC at inflammation.

The experiments were performed in vivo, on the mast cells obtained from male Wistar rats (250-300g), and
in vitro, on a rat basophilic cell line (RBL-2H3). Models of diabetes and inflammation were induced by an
injection into rats’ peritoneal cavity of streptozotocin (60 mg/kg) and 4% thioglycolate, respectively. A
week after diabetes induction MC were obtained. To induce the analogues models in vitro, the cell line was
incubated in high-glucose medium (25 mM) or in the presence of calcium-ionophore (50 nM). Histamine
and B-hexosaminidase levels were measured and considered as an indicator of mast cell activation.

In the present study we found that low concentrations of Th (50 nM) and APC (10 nM) led to a decrease
in the diabetes-inflammation-induced secretion of the mast cells, while a high concentration of Th (100
nM) stimulated secretion of diabetic rats’ mast cells at inflammation. The inflammation alone did not
affect actions of proteases. These results were confirmed by experiments on cell cultures where a high
glucose level promoted pro- and anti-inflammatory actions of Th and APC, respectively. Proteases did not
change their effects at the calcium-ionophore-induced cell activation.

The results obtained indicate the unidirectional action of high glucose concentration and diabetes on the
effects of APC. The mechanism by which APC limits the secretion of MC in these conditions has not been
understood yet. At the same time, the effect of Th at these conditions depends on its concentration that
might be caused by a decline in the sensitivity of PAR-1 to thrombin at diabetes. We argue that diabetes
and hyperglycemia significantly change protease-mediated regulation of mast cells activation in contrast
to the inflammation.

References:
[1] World Health Organization. Global report on diabetes. (2016).
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Construction and analysis of an interactome between nucleosomes and chromatin proteins
[TocTpoeHune u aHamu3 HHTEPAKTOMA HYKIIEOCOM M OEJTKOB XpOMAaTHHA

Anna Gribkova

Faculty of Biology, Department of Bioengineering

Keywords: nucleosome, chromatin, protein-protein interactions

One of the major factors that regulate the cell fate is histone turnover from canonical histones to variants.
These events define nucleosomal protein-protein interactions, which change chromatin condensation and
modulate access to DNA for transcription machinery. Despite the fact that histones are highly conserved
evolutionarily, they have their own set of chromatin-associated proteins. However, the nucleosome
recognition mechanism by its interactors and further influence on chromatin organization remain open
questions.

In this work, the list of all known human histone genes and pseudogenes and their corresponding proteins
with splice-isoforms was downloaded from MS_HistoneDB database [1] and updated. To provide available
search in protein-protein interaction databases information conversion about genes and proteins between
HGNC and Ensembl identifiers was implemented. The initial data about nucleosome interactions,
including known and predicted protein-protein associations, integrated and transferred across organisms,
was downloaded from STRING database [2]. However, the data contain imbalance in the count of
interactors for canonical histones that could be caused by the inaccuracy in the identification of histones
with similarity in sequence and structure. To eliminate the identified imbalance we varied the probability
score from the experimental channel (including experiments transferred from other organisms) and the
score that is computed by combining the probabilities from the other channels. The following functional
types of proteins were chosen for interactor classification: chromatin remodelers, histone chaperones, post-
translational modifiers, post-translational modification readers, transcription factors and a minor group
with other functional activities.

The result of research is the constructed nucleosome interactome that contains information about both
physical and functional interactions between histones and chromatin-associated proteins. Criteria for
probability score selection were identified in order to ensure high quality of data. For any histone set with
selected probability thresholds three types of interactors (common for histone type, unique for histone and
other) are presented in an interactive histogram. The categorization of interactors is carried out in
accordance with the designed functional hierarchical classification. The next stage of our research will be
the qualitative and quantitative analysis of nucleosome interactors.
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One of the potential applications of our code would be the choice of proteins for further identification of
physical principles of nucleosome interactions using molecular dynamics simulation methods. The
knowledge about unique interaction between histone variants and chromatin-associated proteins would
identify new targets for anticancer therapies.
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Life and Death of Antipodal Cells of Wheat Embryo Sac
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Polytene choromosomes are formed in the nuclei of cells that require intense synthesis of substances. Details
of the plant polytene chromosome organization are not currently well known. It is not clear what substances
plant cells with polytene chromosomes produce, how they function and die. The antipodal cells of the embryo
sac of Poaceae are a unique model that allows answering these questions. The antipodal cells are located at
the edge between the maternal tissues and the emerging endosperm. The antipodal complex consists of three
cell layers. The main function of antipodals with polytene chromosomes is synthesis of substances necessary
for the formation and protection of endosperm syncytium. During ontogenesis, the antipodal cells of Poaceae
pass through consecutive stages of proliferation, differentiation and death. In the course of their
differentiation, antipodal cells nourish the emerging endosperm and the endosperm cellularization induces
antipodal cells death.

The aim of this work is to study structural and functional features of the antipodals during the process of their
differentiation and death.

The work was performed on total specimens of embryo sacs isolated from fixed wheat ovules. We used
methods of light microscopy (DAPI staining, acridine orange staining, Ag-Nor staining,
immunocytochemical staining by the antibodies to fibrillarin, cyt ¢, KDEL and 58K) and transmission
electron microscopy.
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In the process of differentiation, antipodal basal layer cells have small round nuclei with diffuse chromatin
and a low ploidy. Middle and apical layer cells have large nuclei, clearly differentiated chromosomes and a
high ploidy. The nuclei contain from two to four large nucleoli and mini-nucleoli. The cytoplasm reveals
numerous ER cisterns, dictyosomes, mitochondria, plastids. During the process of death, nuclei of cells
become flattened and elongated. The chromatin changes, the chromosomes come together, cavities appear in
chromosomes. Nucleoli segregate into individual protein complexes moving to the surface of chromosomes
and into the cavities of the chromatin. Cytochrome c is released from mitochondria into the cytoplasm. The
number of ER cisterns and dictyosomes decreases.

To sum up, the nuclei of the antipodals vary in ploidy, size, location, and, probably, function. The presence
of numerous ER cisterns and dictyosomes indicates an active secretory function of the antipodals. During the
death process the chromatin of the nuclei changes; segregation of nucleolar components and the release of
cytochrome ¢ from mitochondria are observed.

The role of electron transport chain components' coding genes in regulation of electron
transport through photosystem | in cyanobacteria Synechocystis sp. PCC6803

PoJIb TEHOB, KOJMPYIOIIUX KOMITOHEHTBI IBIXaTEIbHOMN 3JIEKTPOH-TPAHCIIOPTHOM 1ETH, B PETYJISIIHH
TPAHCIIOPTa AJIEKTPOHOB Yepe3 Gorocuctemy | y rimanodakrepun Synechocystis sp. PCC6803

Kseniia Zapadinskaia
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Synechocystis sp. PCC6803 is cyanobacteria whose thylakoid membranes contain photosynthetic and
respiratory electron-transport chains which share some compartments: plastoquinone pool, cytochrome-bsf-
complex and plastocyanin. The respiratory electron-transport chain also contains oxidases: Ctal - an aas-
type cytochrome oxidase, and Cyd - a cytochrome bd-type quinol oxidase. The purpose of the research was
to estimate the role of genes that code these oxidases in electron transport through photosystem | of
Synechocystis sp. PCC6803. This research contributes to our understanding of the process of
photosynthesis which could result in improvement of agricultural techniques.

In order to study the role of the genes, mutants lacking genes cyd and ctal separately as well as a double
mutant lacking both genes were created. Mutated genes were also inserted in the chromosome of mutant
Aflvl/flv3 which lacks flavoproteins. This mutant is deficient in transferring electrons from photosystem |
to oxygen. Comparative analysis of the activity of photosystem I in wild type and in created mutants was
conducted by obtaining red-ox state of reaction centre of photosystem | (P700) which was calculated as the
difference in optic consumption in the area between 810 and 860 nm.
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In previously adapted to darkness cells of wild type and mutant lacking oxidase Cyd fast oxidation of P700
was observed when cells were illuminated with far-red light (730 nm) for 5 seconds. Mutants lacking gene
ctal and both genes ctal and cyd showed a much slower increase of the amplitude of the signal from P700*
than wild type cells. Many more light signals were necessary in order that these mutants could reach
maximum oxidation. Oxidation of P700 in previously adapted to darkness mutants simultaneously lacking
flavoproteins and oxidase Ctal was almost suppressed, but the amplitude of the signal from P700" started
slowly increasing after the following cycles of illumination.

Collected data show that cytochrome oxidase Ctal is the main terminal oxidase that is functional in the
thylakoid membrane of the cyanobacteria during respiration. The increased reduction of the plastoquinone
pool of mutants Actal previously incubated in darkness leads to an active transfer of electrons from
plastoquinol to oxidized P700 and a decrease of the amplitude of the signal from it at the beginning of
illumination. Inactivation of flavoproteins Flvl and Flv3 blocks the flow of electrons from photosystem |
and causes an additional decrease of the amplitude of the signal from P700*. Therefore, cytochrome oxidase
Ctal as well as flavoproteins Flv1 and Flv3 are necessary for the activation of photosystem I in previously
adapted to darkness cells.

Polyamidoacids as promising materials for Li-organic accumulators

[TonrnamMuAOKHUCIIOTHI KaK IEPCIEKTUBHBIE MAaTepUalbl 11 JINTUI-OpraHnYeCKUX aKKyMYJIsITOPOB
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Polymeric electrode materials are promising candidates for the next generation of sustainable energy
resources as they have attracted attention for the apparent large-scale applications. The batteries based
on organic structures possess a row of advantages: diversity and subjective design feasibility of
molecular structure, flexibility, light weight, control on the molecular level, resource renewability and
relatively low cost comparing with existing inorganic solutions. However, the accumulators have the
disadvantages, such as low stability, low reversibility and slope voltage.

This work is dedicated to design a new approach to organic accumulators, to test novel substances with
promising electrochemical properties and to reach higher working parameters. Polyamidoacids present
a high theoretical capacity, it is easy to synthesize and recycle them as well. For the last few years a
series of works appealing to carbonyl compounds has been enlarged, indicating an increasing interest
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in the field. The essence of the designed approach is in application of polyamidoacids as active
electrode materials and as binding additives at the same time. At first, target polyamidoacids were
obtained, characterized, and then thin aluminum foil electrodes were prepared. After that, the cathode
mixture consisting of a polyamidoacid, a black carbon additive and Lithium salt of iron, was prepared,
homogenized and then it covered the surface of the electrode. Finally, the accumulator was assembled.
Target polyamidoacids undergo the process of imidization when heated. Hence the cathode mixture
was fixed without utilization of binding additives (a “glue” to fix the active material on the electrode’s
surface), what eventually increased the amount of the active material in the cathode mixture. Another
feature of the work is a combination of a polyamidoacid and a polyimide in the mixture and a further
test. The results of the approach demonstrate good voltage and stability in comparison to the cells
assembled only with a single-component cathode mixture.

These results have an impact on the development of organic electronics. The utilization of organic
structures for modern gadgets will be profitable in a long-term perspective, as soon as they are
recyclable, eco-friendly and easy to obtain. Nevertheless, further research is required for stability and
voltage increase.

Ecological and physiological characteristics of micromycetes derived from the White Sea
sediments

DKoyor O'(I)I/ISI/IOHOFI/I‘ICCKH.H XapPaKTCPUCTUKA MUKPOMHUIICTOB U3 JOHHBIX T'PYHTOB benoro MOpA
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Marine sediments are unique environments characterized by high salinity, pressure, lack of nutrients
and low temperature. Despite this, fungi develop under these harsh conditions. Little is still known
about the role of sediment-derived fungi in marine ecology.

Our work aimed to study the ability of a number of marine-derived fungal strains from the White Sea
sediments to develop, analyze the effect of environmental factors on growth and then identify what
kind of compounds they produce to survive in harsh environment.

20 fungal strains were used in this research, most derived from the White Sea. We investigated their
ability to grow under a wide range of temperatures, salinity levels, on different nutrients common in
marine environments, such as algal extract, starch, chitin, keratin and cellulose. In the second stage of
this study, we selected 12 strains which proved to be the fittest for this environment, and conducted an
experiment aimed to find out whether these strains would successfully develop in sludge. Sterile
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sediment and water were inoculated with fungal spores of these strains and placed in Eppendorf test-
tubes and then were incubated under +5C. Samples of soil from these Eppendorf test-tubes then were
placed on agar plates for 7 days, after which the number of fungal colonies was calculated. Derivation
of fungal strains from the Kara Sea sediments and samples of Arctic ice was conducted. Potato dextrose
agar and malt extract agar were used as media with addition of antibiotics (0,625 mgr/ml of
ceftriaxone) to suppress bacterial growth.

We have determined that most of the studied strains were able to grow on media with high level of
salinity, at low temperatures and use nutrients common in marine environments. Fungal strains
demonstrated the most active growth on agar medium with algae extract, which may mean that in sea
they prefer to develop on dead algae.

At this moment, the experiment with test-tubes is still underway, but preliminary results are that half
of the strains used demonstrate ability to grow and successfully develop at +5C. Several strains were
derived from the deep sea sediments of the Kara Sea and Arctic ice, mostly yeasts.

Further stages will include microscopy of new strains, identification of yeast species, ribosomal DNA-
analysis. After the identification is completed they will undergo the same tests that were described
above.

Polymer membranes: stabilization of gas transport properties

CraOunm3anus ra30TpaHCIOPTHBIX CBOWCTB MOJIMMEPHBIX MEMOpaH
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Physical aging of glassy polymers is the process of rearranging the main polymer chains and reducing
the fractional free volume available for molecular transport. Attempts to solve this problem usually
affect other properties in a negative way. Additives can significantly increase gas permeability, but
they do not inhibit physical aging of super-glassy polymers, while the rigidity of polymer chains
reduces the rate of physical aging due to permeability.

Pure polymers are initially very porous and ultra-permeable, and physical aging leads to rearranging
the main chains into a denser phase (less porous and permeable). Aging of glassy polymers such as
poly(trimethylsilylpropyne) (PTMSP), reduces stability of gas permeability in time and limits PTMSP
gas separation applications. This problem can be solved by addition of ultraporous fillers that maintain
low density, “linking” part of the polymer chains in their pores and thereby keeping the chains in their
open position.
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The introduction of PAF fillers into highly permeable glassy polymers matrix increases gas
permeability and noticeably suppresses physical aging of the hybrid material due to high porosity of
PAF and “physical” cross-linking of polymer matrix (partial penetration of polymer chains into the
pores of PAF). This principle was successfully demonstrated by the introduction of PAF-1 into dense
films of PTMSP, PMP and PIM-1 with thickness of 100-150 um and PAF-11 into thinner films of
PTMSP 30 - 40 microns.

In this work, it was shown that the introduction of 10 wt. % of PAF-FC, which was recently developed
at Moscow State University, into PTMSP matrix made it possible to achieve preservation of the gas
transport characteristics of thin membranes at previously obtained level of values for the analogous
one with the classical PAF-11. Using NMR and IR analysis, the similarity of previously synthesized
PAF-11 and PAF-FC was shown. Besides, low-temperature adsorption-desorption of nitrogen showed
high porosity values of the new material (Seer = 768 m?/g). However, PAF-11 was previously
synthesized by the Suzuki cross-coupling reaction between tetrakis-(p-bromophenyl) methane and
biphenyldiboric acid, requiring large amount of expensive reagents. The advantage of the alternative
method of cross-linking aromatic fragments of monomer molecules using the Friedel-Crafts reaction
is substantially lower costs of reagents and simplicity of synthesis.

How do the fungal communities from desert soils react to the impact of high energy
electrons (HEE) irradiation?

Kak rpubHbie coo01iecTBa myCTHIHHBIX MOYB PearupyroT Ha 00IyueHUEe BRICOKOIHEPT€TUYHBIMU
3JIEKTPOHAMM ?

Margarita Kriuchkova
Soil Science Faculty, Soil Biology Department

Keywords :Astrobiology, HEE, fungi, fungal communities, desert soils, high doses, Martian
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One of the methods of astrobiology is modeling extraterrestrial environments using the natural
microbial communities of extreme Earth habitats as the objects of investigation. The impact of high
energy electrons (HEE) is one of the factors that limit the existence of biological life on Mars.

The aim of this study was to analyse the impact of simulated Martian conditions, viz. HEE radiation
with low temperature and pressure, on the structure of culturable microfungi communities and fungal
biomass in desert soil. Samples from the upper humic horizon of grey soil (Negev desert, Israel) were
the objects of the present research. The samples were irradiated by high-energy electrons (HEE) in
the climatic chamber allowing to maintaining the pressure of 8-9x10-3 Torr and temperature of -
130°C during the whole time of irradiation. The radiation intensity was 2,8 kGy/s. The samples had
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obtained 0,05 MGy; 1 MGy; 2 MGy; 3 MGy; 4 MGy and 5 MGy total doses. One part of the samples
were affected only by temperature and pressure without any irradiation.

For culturing of fungi the method of soil suspensions inoculation was applied using solid Czapek
medium [3] and alkaline agar [1]. Soil suspensions were warmed before inoculation (52°C, 2 min)
[2]. The fungi were cultivated at temperature 5°C, 25°C, 37°C. The amount of fungal biomass in situ
and its morphological structure were evaluated by the method of direct fluorescent microscopy with
calcofluor white dye [3].

The number of fungal propagules in control samples was 1-5x10* colony forming units (CFU) per
gram of soil. The impact of low temperature and pressure had no significant effect on CFU. However,
after the irradiation (0,05 MGy, 1 MGy) CFU significantly increased. After the higher irradiation (>=
2 MGy) CFU slightly decreased.

The change in the number of species had an opposite relation to the dose of irradiation. The structure
of soil fungal communities also changed after the irradiation: the level of biodiversity was lower in
irradiated samples compared to control ones, some species that were quite rare in control samples
became dominants in irradiated samples (Penicillium, Aspergillus, Trichoderma), the number of yeasts
increased significantly.

Biomass measurements showed a negative correlation between fungal biomass and doses of
irradiation. It was shown that fungal communities from desert soil could survive after the influence of
high doses of irradiation by HEE, low temperature and pressure. The irradiation led to the increase of
CFU and the decrease of biodiversity at the same time.
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Site-directed mutagenesis of the TRPV1 reveals amino acid residues crucial for receptor

gating
Caiit-HanpaBiieHHbIH MyTarenes3 octatkoB TRPV 1, 3HaunMBbIX 151 yripaBiieHUs pelenTopoM
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The research is focused on the gating process of TRPV1, probably the main cation channel involved
in pain perception, especially noxious heat. Improper functioning of TRPV1 leads to pain syndromes
with quite challenging treatment. Identification of the specific amino acid residues involved in the pore
domain functioning may allow to take a completely different look at the present approach to
development of new TRPV1-targeted drugs for inflammation and pain syndrome treatment.

To determine functionally important amino acids we examined a set of TRPV1 mutants. Using
molecular dynamics we proposed “hot spot” residues that might be engaged in channel gating. Then
single point mutations of TRPV1 were introduced by site-directed mutagenesis. To test chemical
activation of the channel we expressed TRPV1 mutants in Xenopus laevis oocytes and performed two-
microelectrode voltage-clamp experiments. In addition, we measured thermal activation rate in
Chinese hamster ovary cell line expressing TRPV1 mutant forms.

We identified five amino acid residues crucial for pore domain functioning. The first two residues,
1679 and A680, form the inner pore region. The double mutant TRPV/1'679A+A880G \yag highly toxic
when expressed in Xenopus laevis oocytes suggesting abnormally increased activity of TRPV1.
Indeed, blocking TRPV1!679A+*A680G wwith ruthenium red led to better oocyte survival. Another residue
located in pore domain G643 seems to be involved in thermal sensitivity. The mutant TRPV16643A
demonstrated a significant reduction in thermal-evoked response compared to the wild type, while it
was normally gated in electrophysiological experiments. The last identified residue in pore region is
N676, which was proposed to be responsible for calcium desensitization according to molecular
dynamics. However, the TRPV1N676S turned out to be a non-functional mutant, suggesting this residue
is necessary for channel gating. The next residue K688 located near the pore region appears to be
crucial for channel activation in response to thermal as well as chemical stimuli. Substitution of K688
with G enhanced channel sensitivity to both heat exposure and agonist activation. Mutant TRP\/1K688G
was activated faster compared to wild type and underwent rapid desensitization.

Therefore, we found five residues crucial for TRPV1 gating. These results show the relationship
between structure and function and could provide insight into underlying gating mechanisms of the
key player in pain perception.
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Spatial structure of flora within agricultural landscapes: a case study of Samoylovsky district,
Saratov region

[TpoctpancTBeHHas CTPyKTypa (GIopsl ¢ ycrnoBusx arponanamadTos (Ha mpuMepe CaMORIOBCKOTO
paiiona CapaToBcKoi 001acTH)
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Although the steppe area is not extensive compared to others zones, its value is hard to
overestimate. Because of its great importance for economy the steppe zone of Russia is well studied.
There were multiple studies which focused on steppe flora. However, few researchers have addressed
the issue of its spatial structure.

Samoylovsky district is one of the largest districts of Saratov region. The spatial structure of
its flora was studied via grid mapping method. The whole territory was divided into 22 squares 5’ in
latitude and 10’ in longitude. Each square, in turn, was divided into four segments: 2.5'x5’. The map
of the territory was composed in programs MapSource and OziExplorer. In the field seasons 2017-
2018 I explored, as minimum, one segment of each square with route method. Each route was built out
of necessity to visit maximum habitat types: rivers, ponds, woods, meadows, railways, salt licks, etc.
Special attention was paid to last steppe areas remaining intact.

Annotated checklist and distribution maps of species were made. | marked common species
accurate to square, and rare species — to the exact spot.

515 species of vascular plants are in the checklist now, of which 6 species are gymnosperms (3
horsetails, 1 water fern, 2 conifers), 109 are angiosperms. The full checklist is expected to include no
less than 600 species.

The key families are Asteraceae (88 species), Poaceae (48), Fabaceae (35), and Rosaceae (30). Species
of Lamiaceae (25), Brassicaceae (24), Caryophillaceae (17), Apiaceae (17), Scrophullariaceae (17),
and Liliaceae (15) have noticeable representation in the flora as well. The richest square contains 412
species, which can be associated with both its variety of habitats and its location in the centre of the
investigated territory, since in order to reach distant squares a researcher has to cross central ones, so
naturally they are better examined. Range boundaries of several species (Asarum europaeum,
Euonymus europaeus, etc.) should be specified.

Most rare species prefer habitats which are minimally affected by human activity (Corydalis
marschaliana, Dipsacus strigosus, Lactuca saligna). But there are also weeds which became rare
(Setaria verticillata, Veronica agrestis) and gradually spreading adventive species (Centaurea
diffusa). Many aliens are transferred along railways (Chaenorhinum minus, Collomia linearis), and
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roads (Geranium sibiricum, Phalacroloma septentrionale). Invasion of quarantine weeds (Ambrosia
artemisiifolia, Ambrosia psylostachia) was registered, so appropriate measures must be taken.

Correlation between ecological parameters of plant communities on Payariasary island and
their position in the relief

B3anMOCBsI3b 3KOJOTHUECKUX TTapaMEeTPOB PACTUTEIBHBIX CO00IIeCTB ocTpoBa [laspuHcapu ¢
MOJIOKEHUEM B penbede

Arina Semenova
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Payarinsari island is a part of the national park “Ladoga Skerries”. Ecosystems of that area are known
for the uniqueness of their flora, fauna and varying relief. Unfortunately, this area suffers from frequent
fires causing the risk of loss of these ecosystems. To prevent the loss, it is necessary to carry out fire
damage restoration. However, for rational restoration, it is necessary to know the ecological parameters
of the communities located at different heights above the lake level. The objective of the study is to
identify patterns of changes in the ecological parameters of plant communities, depending on their
position in the relief.

To conduct research on the island, 2 transects 200 meters long each were laid. By leveling along these
transects, terrain profiles were constructed. The description of plant communities was carried out
according to the following method: the species diversity and thickness of the humus layer were
described within 50x50- centimeter plots. In the course of the study 9 plant communities in total were
described: 5 pine forests, 1 birch forest, 1 mixed forest, 1 birch plantation and 1 forb community. The
data on the species composition of these communities were subsequently processed by means of
amplitude scales in the computer program EcoScaleWin, which allows to identify some characteristics
of ecosystems, based on data on species composition. The following environmental parameters were
revealed: soil richness in nitrogen, soil moisture, soil acidity, moisture contrast and the degree of
illumination of the area.

The study revealed the following patterns of changes in soil characteristics with increasing elevation
above the water level:

1. The humus layer depletes.

2. Soil acidity increases.

3. Soil moisture declines.

4. The nitrogen content in the soil declines.

5. Significant changes in moisture contrast and the degree of illumination were not observed.
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Moreover, the following regularities of changes in the plant communities were established: pine forests
are present predominantly on the highlands, birch forests - on the lowlands, mixed forests exist on the
terrains with transitional conditions. The grass-shrub layer, unlike the moss-lichen cover, is widely
represented on the lowlands.

On the basis of the data obtained, some recommendations were drawn up for conducting after-fire
restoration work on the territory of the National Park.

In particular, after a fire in low-lying areas it is recommended to plant birch, on the raises - pine.
Conducting reforestation in areas with transitional conditions is not mandatory, since these ecosystems
are capable of self-restoration. We expect that these recommendations will be used in further
preservation of the National park.

Insect gustatory receptors as an instrument for manipulating ion currents in mammalian cells
BKyCOBBIe PEUCIITOPEI HACCKOMBIX KaK MHCTPYMCHT YIIPAaBJICHUSA WOHHBIMH TOKaMHU B KJICTKaX
MIJICKOITUTAOIINX
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In this work we shall present a novel chemogenetic instrument based on wild-type insect chemoreceptors that
will enable selective activation of neuronal subpopulations.

One of the most promising problems of molecular biology seems to be manipulation of intracellular processes
via external effects. In neuroscience, it is commonly achieved through optogenetics — a technique which
allows to manipulate biochemical processes in cells using stimulation with light of specific wavelengths [1].
In this case, genes encoding light-sensitive proteins — opsins — are expressed in a target cell population to
modulate electric excitability using light. While working with neurons, channelrhodopsin-2, halorhodopsin,
archaerhodopsin or their mutated variants are generally used [2], [3], [4]. However, there are alternative
approaches to the solution of the problem. For example, chemogenetics — a relatively new approach to
manipulation of intracellular activity using chemical stimulation [5]. The method is based on the activation
of ion-conducting proteins by specific chemical ligands. Nevertheless, today's chemogenetics mostly relies
on DREADD family receptors [6], which cannot ensure simultaneous stimulation of several neuronal
subpopulations in a single experiment. In the present study, we have focused on the development of the multi-
channel chemogenetic tool based on the gustatory receptors of the silkworm Bombyx mori.

Bombyx mori larvae were reared at room temperature in our laboratory. Total RNA isolation, cDNA synthesis
and molecular cloning were performed according to the standard protocols. Constucted expression vectors
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were analyzed using Sanger sequencing. BmGr-9 and BmGr-10-expressing vectors were transfected into
HEK293T cells. Electrophysiological analysis was performed using whole-cell voltage-clamp recording.
Fluctuations of Ca?* in cells were imaged using the fluorescent genetically encoded calcium indicator
gCaMP6s.

Electrophysiological analysis revealed the BmGr9 and BmGr10 response to their specific ligands (fructose
and myo-inositol, respectively). Detection of the Ca?* influx confirmed our results. To characterize the
receptors properly, the current-voltage characteristics were also recorded. According to the obtained results,
we can confirm that BmGr9 and BmGr10 successfully localize in the plasma membrane and respond to their
chemical stimuli.

On the basis of these results, we can preliminarily postulate that our chemogenetic tool based on the gustatory
receptors of Bombyx mori works properly in mammalian cells and can be further tested on neuronal
populations.
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Regulation of functional activity and splicing of MCL-1 to combat tumor resistance to
apoptotic cell death
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Contemporary oncotherapy focuses on the induction of apoptosis in tumor cells. However, cancer cells are
able to develop resistance to apoptosis, that is frequently accomplished through the elevated expression of
Bcl-2 family proteins, particularly Mcl-1L. The increased level of Mcl-1L is found in many hematological
and solid neoplasms. A great effort has been made to target Mcl-1L using small molecules; this recently has
culminated in the discovery of Mcl-1L-selective BH3-mimetics. Moreover, a conceptually new approach
has emerged that allows not only to antagonize the antiapoptotic functions of Mcl-1L but also to set Mcl-1
on the apoptotic track — the approach of alternative splicing (AS) switch toward Mcl-1S isoform.

In the study we have evaluated the extent of tumor cells sensitizing to the apoptotic effect of a DNA
damaging agent cisplatin upon Mcl-1L inhibition. The cancer cell lines (ovarian carcinoma Caov-4, cervical
adenocarcinoma Hela) were selected as they are derived from the tumors that demonstrate clinically
significant overexpression of Mcl-1L. The high-affinity BH3-mimetic A-1210477 was used to block the
binding of BH3-motif of pro-apoptotic proteins to Mcl-1L. Besides the small-molecule mediated inhibition,
the level of Mcl-1L was adjusted by siRNA knockdown technique. Analysis of apoptosis and monitoring of
Mcl-1 inhibition were implemented using immunoblotting and flow cytometric Annexin /Pl measurement.
The obtained data points to the significant sensitizing of the studied cell lines to cisplatin under siRNA
knockdown. Namely, the percentage of viable tumor cells after sSiRNA and cisplatin (24h) treatment declined
to 57% for Caov-4 and 35.7% for Hela. Chemical inhibition did not yield comparable effects: after A-
1210477 and cisplatin treatment over the same time frame, alive cancer cells constituted 81.7% for Caov-4
and 64% for Hela. Such a difference in the efficacy of genetic and pharmacological inhibition can be
attributed to the inability of A-1210477 to disrupt protein complexes with remarkably high-binding affinity.

The alternative way to address Mcl-1L-dependent tumors is to cause AS switch of pre-mRNA MCL-1 toward
an exon-2 deficient form MCL-1S. Mcl-1S possesses only BH3-motif, thus acting as a proapoptotic BH3-
only protein. In our work, it was confirmed that the core splicing protein SF3B1 inhibitor FR901464
increases the Mcl-1S/Mcl-1L ratio and triggers significant cell death. However, the compound also changes
splicing of other proteins, such as AURKB. We also demonstrated that mitotic catastrophe upon
microtubule-damaging agents (Nocodazole, Monastrol) and doxorubicin causes the AS switch toward Mcl-
1S. Potentially this effect can be used in oncotherapy for sensitizing tumors to apoptosis.

References

63



[1]. Bruncko M. Structure-guided design of a series of MCL-1 inhibitors with high affinity and selectivity
/1 J. Med. Chem., Vol. 58. 2015. No. 5. P. 2180-2194.

[2]. Kotschy A et al. The MCL1 inhibitor S63845 is tolerable and effective in diverse cancer models //
Nature., Vol. 538. 2016. No. 7626. P. 477-482.

[3]. Moore MJ et al. An alternative splicing network links cell-cycle control to apoptosis // Cell, Vol. 142.
2010. No. 4. P. 625-36.

64



	Foreword
	Programme
	Plenary presentations
	Modelling plant species distribution: an overview of current approaches
	Development of normal and pathophysiological pacemaking of the mammalian heart
	Search for transcription factors presumably influencing the induction of the naphthalene and salicylate destruction genes in Pseudomonas
	Experimental assessment of protectivity of specific inactivated vaccines against neuroinvasion of virulent tick-borne encephalitis virus
	The hydrolytic potential of actinomycetes associated with carpenter ants Camponotusvagus and other nest’s microbiological characteristics.
	DFT study of metallocene catalyst system activation as influenced by its components’ structure
	Prevention of cavernous fibrosis in patients after nerve-sparing radical prostatectomy

	Sectional presentations
	Evolution of VP1 gene in non-polio enteroviruses
	Description of novel alkaliphilic betaine-decomposing strains
	Diabetes mellitus and hyperglycemia change the effects of thrombin and activated protein C on the proinflammatory secretion of mast cells
	Construction and analysis of an interactome between nucleosomes and chromatin proteins
	Life and Death of Antipodal Cells of Wheat Embryo Sac
	The role of electron transport chain components' coding genes in regulation of electron transport through photosystem I in cyanobacteria Synechocystis sp. PCC6803
	Polyamidoacids as promising materials for Li-organic accumulators
	Ecological and physiological characteristics of micromycetes derived from the White Sea sediments
	Polymer membranes: stabilization of gas transport properties
	How do the fungal communities from desert soils react to the impact of high energy electrons (HEE) irradiation?
	Site-directed mutagenesis of the TRPV1 reveals amino acid residues crucial for receptor gating
	Spatial structure of flora within agricultural landscapes: a case study of Samoylovsky district, Saratov region
	Correlation between ecological parameters of plant communities on Payariasary island and their position in the relief
	Insect gustatory receptors as an instrument for manipulating ion currents in mammalian cells
	Regulation of functional activity and splicing of MCL-1 to combat tumor resistance to apoptotic cell death


