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

Director: Corr. Member of the RAS Alexey V. Kochetov

Academic Advisor: Professor, Full Member of the RAS Nikolay A. Kolchanov
Academic Secretary: Candidate of Science (Biology) Galina V. Orlova
Phone: +7 (383) 363 4985 ext. 1336, email: gorlova@bionet.nsc.ru

The Institute was founded in 1957, among the first institutions of the Siberian Branch of the Russian
Academy of Sciences. It is situated in the Novosibirsk Akademgorodok. Presently, ICG SB RAS is an
interdisciplinary biological center, which ranks among the leading biological institutions in Russia. The
second step of the restructuring of the Federal Research Center Institute of Cytology and Genetics was
completed in May 2017. Presently, ICG includes three affiliated branches:

«  Siberian Research Institute of Plant Production and Breeding (SibRIPPB). The institute is located in
Krasnoobsk Village and the Novosibirsk rural area. It conducts academic, prospective, and applied
studiesincluding the collection, examination, preservation, and utilization of plant genetic resources
for obtaining new biological knowledge; expansion and improvement of crop gene pools;

«  Research Institute of Clinical and Experimental Lymphology (RICEL);
. Research Institute of Internal and Preventive Medicine (RIIPM).

RICEL and RIIPM are situated in the Sovetskiy and Oktyabr'skiy districts of Novosibirsk. They conduct
academic, prospective, and applied studies in molecular medicine and human genetics. They also
provide medical care.

The branch “Kurchatov Genomic Center”, ICG SB RAS became one of the divisions of the Federal Research
Center.

Tasks of ICG SB RAS: Solution of top-priority problems in the development of the Russian science and
technology sector in plant genetics and breeding, animal genetics and breeding, human genetics,
biotechnology, and fundamental medicine by applying methods of molecular genetics, cell biology, and
computational biology.

Strategic goal: Integrated studies in plant genetics and breeding, animal genetics and breeding, human
genetics, fundamental medicine, and biotechnology by applying methods of molecular genetics, cell
biology, and computational biology from the generation of academic knowledge to the solution of top
priority problems set by Russian agricultural, biotechnological, biomedical, and pharmaceutical industries.

Staff: As on May 1, 2021, ICG included 119 scientific units, which employed 1483 members; of them
503 researchers, 2 RAS Advisors, 6 Full Members of the RAS, 4 Corresponding Members of the RAS,
96 Doctors of Science, and 307 Candidates of Science. ICG trains 83 postgraduates and 26 ordinators.

Publications: The Institute ranks among acknowledged leaders in Russian biology. Numerous works of
its researchers are published in Russian and foreign academic journals. In 2020 the overall number of
publications in peer-reviewed periodicals is 725. In 2016-2020 the WoS system published 2068 articles
from ICG researchers, and 37160 references to articles of the researchers were made within these five
years.

Journals: Institute of Cytology and Genetics is the founder of the following journals: Vavilov Journal of
Genetics and Breeding, Letters to Vavilov Journal of Genetics and Breeding, Atherosclerosis, Siberian
Scientific Medical Journal, and Live Science.

Auxiliaries: Core facility “Center for Genetic Resources of Laboratory Animals’, which includes the unique
research unit “SPF vivarium’, and seven shared access centers (www.bionet.nsc.ru/uslugi/).

The Federal Research Center Institute of Cytology and Genetics is looking to cooperate with scientific and
commercial enterprises.

Address: Prospekt Lavrentyeva 10, Novosibirsk, 630090 Russia
phone: +7(383) 363 4980; fax: +7(383) 333 1278
URL: www.bionet.nsc.ru; email: icg-adm@bionet.nsc.ru
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Voke Bonee 7 ner  komnarus  SkyGen

—_ocTaB/seT  obopyaoBaHie,  peareHTel U
g pacxodHble MaTepyansl ONa WCCNSOOBaHUA B
Moy oGnactun life sclences, a TaKKe

BUOTEXHOMOMUHECKUX 1 (bapl\/IaKOJ'IOI—M HeCKKX
Moon3BOACTB. 3a 3TO BoemMA HalLMIA

SK Gen KveHTaMn ctann donee 3 000 nabopaTopun
B Poccun 1 cTpaHax CHI,

B HacTodulee BpeMA Mbl SBAAEMCA OKCKIKO3UBHBIM  AUCTRVOLIOTEROM MOOAYKLUMA  KOMMaHIA
New England Blolabs, 10x Genomics, Nimagen, Bio Molecular Systems 11 ouUMansHBIM
OUCTOUOBKOTEPOM  NpoayKUKK - koMiaHni - QIAGEN,  Oxford  Nanopore Technologies, BioSan,
Agilent Technologies, Sigma-Aldrich, Thermo Fisher Scientific.

ﬂﬂﬂ KaKAOro KieHTa Mbl CTREMUMCH ﬂOﬂ@Mp&Tb KOMMIIEKCHOE 1 ONTUMa/IEHOE peLleHl e H’dy‘-{HOIZ
3ajadn. oT ﬂMSaMHa SKCTepPUMEHTa 0O UHTeprnpeTall JaHHBIX,

BakHoe sHaveHre komnaHva SkyGen MpuaaeT HaybHoOW 1 CEPBUCHOW MOANEOMKKE  CBOUX
nokynatenel. Haum KsanupUUMpOBaHHLIE  CNELVanCTsl MNOMOrYT BaM  3alyCTUTh  CIIONHOE
0O0PYAOBaHNE VI DEaIM30RATL HECTaHAADTHBIE MPOTOKONLI MCCNeaoBaHiA. Bocnonb3orarLCE
YCAyramu Halllel CepBUCHOM CMYKObI, Bsl CMOXETE OTKaMOPOBaTE U MOBEPWUTEL BallW CREACTBA
N3MEPEHUA, a TakKe BaNaNOOBaTE YNCTHIE MOMELLEHVS 1 LUMPOKUN CNEKTR MEUOoPROS.

YT00BI Bl MO noayyaTh CBOW TOBaP KakK MOXHO paHblle, Mbl MOCTOAHHO COBEPLUEHCTBYEM
CUCTEMY NOTUCTUKU W CKITa4CKYHO TMPROMoavMMy.

KomMaHaa SWG@H HMKOrga He OCTaHaBIMBaceTCA B CBOEM Das3BUTUM W OTCNEXMBAET BCE HOBLIC
Hay4Hble TeHASHL N, 4TOOL! noefnarate BamM camMble nepelosbie TEXHONOMMW U peLleHnA. Benp Halla
Lens = yorex VMCCNEA0BaHNM HaLX !_IOKyI_\aTeﬂePI.

Hac 3HatoT. Hanv fosepdroT. Hac pekoMeHayroT.

MOﬂeKyﬂﬂpHaﬂ reHeTnka 1
LUnTOreHeTuka

NGS v HaHONOpPOBOE 'eHeTKa MUKPOOPraHu3mMoB
CEKBEHNPOBaHNE

[eHHasa VHXeHepns «—— SKLJGen ——» [IpoTeomunka

BeTepuHapHas v KpuMunHanucTuka

ANarHocTnka BUOTEXHONOMMYECKOE
NPON3BOACTBO



10X

GENOMICS®
OHAOHYKNEa3bl DECTOUKUWM, PeEareHTbl Ana KNOHUDOBaHNA, YHVKansHaa chicTeMa NpotenodroToBKA K
MUP/OT-MUP/pean-Tain NUP, NGS-npobonoaroToskY, BBICOKOMOUUBBOOU-TENEHOMY aHaNM3y reHoMa, 2K30Ma,
DEAAKTUROBAHUA FEHNMA, BbIAENEHNA W 24MCTKW HK, aksnpecoun TeaHckpunToMa, CNY v ap. edyHNHHbBIX KIETOK
OS/IKOB, KNETCYHOro aHaNM3a, rMnkoduonorim 1 ap MeTogoM NGS Ha nnaThopme lllumina
Oxford
NANOPORE. ms
Technolegies bio maleculer systrems
HaHnnoposele cakeaHaTopel AHK 1 PHIK MinlON, MinlON MaTbinayKaHaneHeIl avnavdukaton Mic ons MNUP &
MK1C, GridlONx5, PromethlON 24/48. pacxoaHble DNEANBEHOM BPEMEHN C UHAYKUMOHHBIM HAMDERAM U
Matepuansl v pearel bl ANA NPcGonoaroTOBKA. apToMaTVHecKaa 4osvpylollad cucTema Myra,

-~ Agilent Technologies :.:.:
: QIAGEN

BroaHanM3aTophl HyKNEUHORKIX KUCTOT 1 BeNKoR Hadopr nna rineneHna HK v Genkon, peareHThl Ana
4150/4200 TapeStation, 2100 Bioanalyzer. ZAG, Femto KnoHuposaHus, MUP, PHK-uHTepdepeHLmm, padoTsl ¢
Pulsa, amnnucpuikaTep ons MNUP SuraCyeler 8800 1 GenraMu U ap., ARTOMAETUYSCKUE CTaHLMW AN BLIAANEHNA
pean-TaumM MNUP AraMx, peareHTsl ANsS MONeKy IApHOU QlAcuke 1 QlAsymphony, roMoreHnsaTepbl, aMNIhUKaToR
Buonorn 1 NaHenn Ana uenesoro oforallleHus nepeq nna pean-Taim MNUP Rotor-Gene Q, cucTema 003MpoBaHMS
NGS v ap. skuakocTan QlAglity 1 ap.
MU
l N &L
NimaGen.
ObuwenabopaTopHoe 08PYAOBAHWE, POKEH!, LEVKeph, ANBTEPHATVRHBIE peareHTsl A8 CeksaHaTepos Applied
POTATORbI, ROPTEKCHI, MHKYEATOPH!, UeHTPUGYITW, TepMocTaTtel,  Biosystems: Ha€opbl AnA CEKREHVPYIOLLIN peakUun no CeHrepy,
BOAAHBIC €aHU, YD-B0KChI, CUSTEMBl OHACTKA BOgRl U AR NOAAMCHB], Bydopsl. chIVORCOLCHTHBIC STARAAPRTE U A

analytikjena MicroGEM

An Endress+Hauser Company

PeareHTbl AN BbIASNEHAA U OHNCTKN HYKNSUHOBGIX KUCNCT, Mprécp PDQeX 1 Hadopbl pearsHToB ANd Bblde/ieHns
Habopbl ANA KOHTPRONA KavecTBa MULLEBLIX MPOOYKTOB, HYKNEWHOBbIX KACOT HE QCHOBE TEXHONCI N
CcrekTpodoTeMeTR U Tepmolelikspel, MNUP 1 pean-TaiM PEOMEHTETVEHON TEMNSDATYRHO-33BUCAMON
[LP-ami invdukaTopel 1 ap. SKCTPAKLMN.
7 v
7% ToolG (hanil
777 100iIaen AAnan
WHeTpymal IThl ANA peNakTpoRal s relioMa no NpoToKony Llel mpudyrnt HacTenml ke
CRISPR/CasQ: onzaiH U cunTes rPHK, Hykneasa Cas9 v eé BbICOKOMPOUZBOANTENBHbIE, BEIGOKOTKCPACTHBIS,
MOAUDUKALMA, KOHTRCIM, TOTOBLIE HAB0PLI, DeNOpTEPHLIE YILTRALBHTPUMYIY, BAKYYMHLIE KCHUEHTPATORL,
CUCTEMBI, & TAKKE FOTOBbIE KNaTOYHbIS IMHUK, MBI 1 pacTeHus) thepmMeHTaTopbl, SWopeaTopbl, CO - UHKyGaTop:,
C FreHHOW MoaMdUKaLMear Mo KoY, MOROBUITBHVIKA.
fﬂ). R
Y BioPointe Scientific SIGMA-ALDRICH
[MNaCTUKOBBIS PETXOAHBIE MaTSPUATL HEKOHSYHIKK ANA KAMUHECKUE PeareHTsl, aHTUTeNa, obopyaoBanne 1
L038TOPOB, MUKPOMROBUPRKY, CTRUML U MNaHweTsl Ana MUP v ap pacXoaHLIC MaTopuans ana lifc scicnces
) S
CELEMICS ’Xy) Technologies
Hatopb! ANs UENEBOrQ 0OOralLEHUS 1 110ArOTOBKN CVHTE3 reHoB, CanT-Hal IPEBNSHHBIN MyTareHas
NGS-6UdIMC 1 8K HA CCHORE 3a11a18H | OBAHHOW 1 2XHOJI0I UK BaKI10D0B, U3l o108 ieH1e CRISPR-ekiopos,
COANAHCUDOBEHHOIC CUHTE3E SOHOOE. OUsaiH 1 cuHTes riPHK v e,

SKL:]GE'H Becnnathas nuHus: § (800) 333-12-26 www.skygen.com



®PparmeHTHbIM aHanu3 [JHK, PHK u 6enkos

Cucrembl KanunnspHoro anektpogopesa Qsep

Bi@pftic
Ckpununr MNUP-npoaykToB. leHoTMNMpoBaHue. KonMuecTBeHHbI U Ka4eCTBEHHbI aHanu3
6ubnuotek ana NGS 1 HaHONOpoBOro ceKkBeHMpoBaHUSA. AHann3 PparMeHTUPOBAHHOCTH
reHomHon [IHK. Avanus BHekneTouHoi [IHK. AHanu3 onuroHykneotnpos. AHanus
NPOAYKTOB PeCTPUKTA3HOro pacwienneHus. AHanu3 KoHueHTpauum u uenoctioctu PHK
(RNA Quality Number)

ABTOMaTMYeCKME CUCTEMBI KAMMANSAPHOro 3nekTpodope3a Qsep CKOHCTPYMpPOBaHbI Ans GbicTporo dpar-
MEHTHOrO aHann3a HyKeMHOBbIX KUCIOT. Bce aTanbl anekTpodopesa — 3anuBKa rens, HaHeceHne 06pasLoB,
pasneneHve dparMeHToB, BU3yanusaLms U aHanu3 pesynbTaToB — B OAHOM npubope B 0f4Hy cTaauio!
nekTpodopes NpoUCXoauT B KapTpUAXKE, BHYTPU KOTOPOrO HaXOAMTCS Kamuaasp, 3anofHeHHbIN renem c
dnyopodopom ans petekumm 6uomonekyn. lMpouecc pasneneHns GparMeHTOB OTPAXKAETCS B peanbHOM Bpe-
MeHu. AHanu3 pesynbTaToB Npon3soamnTcs ¢ nomoubio N0 Q-Analyzer (B komMnnekTe NnocTaBky).

e ABTOMaTMyeckas nogaya obpasuos (o1 1 no 96);
HEeCKO/IbKO TMMOB KapTpuaxken Ang pasHbix Monekyn (pparmeHTupoBanHaa OHK, reHomHas AHK,
PHK, 6enku), paccuntanHbix Ha aHann3 100-300 o6pa3uios;

e BpeMs aHanM3a 04HOro obpasua — o1 2 A0 7 MUHYT,;
e paspewenne — 1-4 Hykneotnaa (B omanasoxe aauH ot 100 go 500 Hykneotnaos);
e yyBCTBUTENbHOCTL — OT 100 nr/mkn;
e 00béM 06pasua — 1 unm 20 MKN, U3 KOTOpPbIX B Kanunnap sBeoautcs 1 nn;
e BM3yanu3aLms, KONMYECTBEHHDbIV M KA4eCTBEHHbIN GparMeHTHbI aHanus ¢ nomolypto M0;
e HM3Kas CTOMMOCTb aHanu3a — ot 15 py6neii 3a o6paseu,.
Qsepl Qsep100 Qsep400
Tun npnubopa NopTaTUBHbIN | CTaLMOHAPHbIV
Metekuus dnyopecLeHTHas
Cesa3b ¢ MK Wi-Fi USsB
Tok paspeneHus 1-8 KB 1-15 KB
Kaptpuax 1-KanunnspHbli 4-KanunnspHbli
AsTocamnnep 1-12 obpasuos 1-96 o6pasuoBs

0 0 0 (( n M a3 M )) yn. Marapauckas, 8.7, K. 3 = ren./l‘;g:cl:(zzﬁ) 745-0508 m sales@dia-m.ru WWW. di a - m .]Tﬂﬂ

HoBocu6upck Kasanb C.-Netepbypr PocrtoB- Mepmb BopoHex ApmeHus V36ekucrau
np. Akagemuka yn. Napuxckoit yn. Mpodeccopa Ha-floHy Mpeacrasutens MNpepcrasutens Mpeacrasutens Mpepcrasutens
NaspenTbesa, 4. 6/1 KommyHbl, 4. 6 Monosa, a. 23 nep. Cemawko, . 114 Ten. Ten. Ten. Ten.
Ten. Ten. Ten. — (342) 202-2239 (473) 232-4412 (094) 01-0173 (90) 354-8569
(383) 328-0048 (843) 210-2080 (812) 372-6040 (863) 303-5500 perm@dia-m.ru  voronezh@dia-m.ru  armenia@dia-m.ru uz@dia-m.ru

.Tu .ru spb@dia-m.ru md@dia-m.ru



QDepepanbHbI CCNeaoBaTeNIbCKUN LLEHTP
UHcTuTYT untonornu v reHetukn Cnébmnpckoro
oTaeneHna Poccuinckom akagemmm Hayk

Hunpektop - HayuHbIln pykoBogutens —
uneH-koppecnoHaeHT PAH akagemuk PAH

Anekceli Bnadumuposuy Hukonal AnekcaHoposuy
Kouemos KonuaHos

WHcTuTyT co3gaH B 1957 I B uucie nepBbiXx MHCTUTYTOB CUBMPCKOro OTAeneHus
AH CCCP. B HacToswee Bpems LT CO PAH — mynbTuancLmnaMHapHblii, MHOronpoouibHbIz
61ONOIMUYECKNI MHCTUTYT, KOTOPbIV MO MPaBy CYMTAETCA OLHUM U3 BEAYLLUX HAYUHbIX YUpeK-
ZeHuin 6ronornyeckoro npoduna B Poccun. B mae 2017 r. 3aKoHUYMNCA BTOPOW 3Tan peopra-
Hu3aummn OepepanbHOro NCCNefoBaTeNbCKOro LeHTpa VIHCTUTYT umTonorum un reHetnkn Cu-
6upckoro otaenexusa PAH.

Ha cerogHawHun gpeHb QUL BkntoyaeT Tpu punnana:

«  CnbupCKUN HayYHO-NCCNEROBATENbCKUI MHCTUTYT PAacTEHMEBOACTBA

n cenexkummn (CM6HUNPC),

«  HayuHo-mccnepoBaTenbCKUM MHCTUTYT KIMHNYECKON 1 SKCNepUMeHTanbHOM

numoonorun (HUNKIN),

«  HayuHo-uccnepoBaTenbCKUM MHCTUTYT Tepanuu 1 NPoounakTMYeCcKom MegmnLmHbl

(HAUTIIM).

Muccus. PelueHne NpnopuTeTHbIX 3aay Pa3BUTKA HAYYHO-TEXHONIOMMYECKOrO KOMIIeKca
PO B 06M1acTVi reHeTVKM 1 CeneKkuny pacTeHNIN, FeHETUKN 1 CeNeKUMM XKUBOTHbIX, FEHETUKM
yenoBeka 1 OMOTEXHOMOIM Ha OCHOBE METOOB MONEKYNAPHOWN reHeTUKM, KNeToYHol 61o-
noruv n GnonHopmaTmKu.

Cmpamezuueckas 3adada. NpoBefeHVie MOJHbIX LUMKIOB UCCIEA0BaHUA OT reHepauumn
byHOAMEHTANbHbIX 3HAHUIA JO NMPUKMAAHbIX Pa3paboToK B 06GNACTU FEHETVKM U CENEKLMM
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pacTEHWI, TEHETUKN 1 CENEKLUN XKMBOTHBIX, FEHETUKM YenoBeKa 1 GUOTEXHONOMMU Ha OCHO-
BE METOA0B MOJNEKYNSAPHOWN FreHeTUKM, KNeTOYHOWN 6ronornv n 6MoMHPOpPMaTUKN, NMELLNX
NPYOPUTETHOE 3HaUeHMe ANA pelleHna 3aay arponpoMbILLIEHHOIO, GBUOTEXHONOTMYECKOTO,
MeAunKo-bronornyeckoro 1 papmaneBTUUYECKOro Kommniekcos Poccun.

Kadposwili cocmas. Ha 1 mas 2021 r. 8 ®UL MLuT CO PAH 119 HayuHbIX nogpasfaeneHuii, B
KoTopbIX paboTaeT 1483 yenoseka, B ToM uncie 503 Hay4HbIX COTPYAHUKA, 2 COBETHUKa PAH,
6 akagemunkoB PAH, 4 uneHa-koppecnoHgeHTa PAH, 96 fokTtopoB Hayk, 307 KaHAMAATOB Hayk.
B OUL, ULl CO PAH obyuatotca 83 acnvpaHTa 1 26 OpAUHATOPOB.

My6nukayuu. VIHCTUTYT akTUBHO NMyONMKYeTCA B POCCUNCKUX U 3apyBexHbIX XKypHanax v
ABNAETCA B POCCUNCKON BLMOIOTMN OAHMM M3 NPU3HaHHbIX nugepos. ObLiee KONMYecTBo CTa-
Ten B peueH3npyemblx KypHanax B 2020 r. coctasuno 725. B 2016-2020 rr. B cucteme WoS
6bin0 ony6nvkoBaHo 2068 ctatenn cotpyaHukoB VLM CO PAH, 3a natuneTHWin neprog cTa-
TbW COTPYAHMKOB UHCTUTYTa uutmposanucb B WoS 37160 pas. OUL NUul CO PAH asndaetca
nugepom cpean HAW n By3oB PO no konuuectBy ctaternn B WoS no HanpasneHuto Genetics/
Heredity.

VmywiecmeeHHbIlU Komnsiekc. 3eMenbHbI YYacTOK naowaabio 35 TbIC. ra, 3aKpensieHHbIN
Ha MpaBe MOCTOAHHOIO MoJsIb30BaHuA; 85 TbiC. M? paboumnx Maowage, PacnooKeHHbIX Ha
TeppuTopun COBETCKOrO paioHa r. HoBocnbrpcka, bapbiweBcKoro cenbckoro copeta Hoso-
cnbupckon obnactu, B Ickutumckom 1 YepenaHoBCKOM palioHax 1 B noc. KpacHoo6ck Hoso-
cnbupckor obnacTu.

QepepanbHbii uccnegosatenbckuii LeHTp VLUml CO PAH npurnawaet K coTpyaHUYecTBy
Hayu4Hble 1 KOMMepyecKre opraHusauum!

Appec: 630090, Poccusa, HoBocnburpck, npocnekt Akagemunka JlaBpeHTbeBa, 10
Ten./dakc: +7(383) 363-49-80/+7(383) 333-12-78
www.bionet.nsc.ru, email: icg-adm@bionet.nsc.ru
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O6beKTbl MHGPACTPYKTYPbI

[maBHaA nnowagka MUul CO PAH

SPF-BuBapui

MamAaTHmK
1abopaTOPHOI MbiLLK
«Mbiwb, BAxywan JHK»

¥

MamATHMK
aKajeMuky
[.K. benaesy

KypuaTtoBcKuii reHomHbIv LeHTp VLinl CO PAH
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HayuHo-nccnefoBaTenbCkuin UHCTUTYT
Tepanuv n NPodUNaKTNYECKON MegULIMHBI —

KnuHnueckas
dunvan ULl CO PAH

nHdpacTpyktypa HUUTMIM

HayuHo-nccnefoBaTenbCKuin UHCTUTYT
KJIVIHUYECKOW 1 SKCNepUMeHTanbHoM
numoonorun — ununan NUnl CO PAH KnnHunyeckas

nHdpacTpyktypa HANKIN

CrbMpPCKUIN HayYHO-MCCNeaoBaTeNbCKUIA
WHCTUTYT PacTEHNEBOACTBA U CeNeKLmn —
dunman ULl CO PAH

OnbITHOE CeNIbCKOX03AM-
CTBEHHOE MPOU3BOACTBO
«En6awwm», 10 ThiC. ra

CeneKkLMOHHbIe yyacTKu, 585 ra OnbITHOE CeNIbCKOXO3ANCTBEH-

BO», 20 TbiC. Ta

L

Hoe rnpoun3soAcTBo «besmeHo-
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LjeHmpebl KosinekmugHo20 nonb3osaHus. B ctpykTtype MLul CO PAH cywecTeyet
HEeCKONbKO LIEHTPOB KOJIEKTUBHOrO NOJIb30BaHNA BHYTPU- Y MEXUHCTUTYTCKOIO
cTaTyca, ycyraMmm KoTopbix Nonb3ytoTca Kak labopatopun NHCTUTYTa, Tak 1 apyrue
NHCTUTYTbl CO PAH:

LIKM «LleHTp reHeTnYeCKrX pecypcoB 1abopaToOPHbIX XUBOTHbBIX».
LIKM MrKpockonmnyeckoro aHanvsa 61Monormyeckrx 0O beKTos.
LIKIMN «feHOMnKa».

LIKIM «bronHdpopmaTtmkan.

LIKIM «JTabopaTopuna NCKYCCTBEHHOIO BblpalMBaHNA pacTeHNIA».
LIKMN «CeneKumnoHHo-reHeTnYecKasn nabopatopms».

LIKIMN no npoToyHon LnTodnioopomMeTpun.

LIKM «feHodOHAbI MYLIHBIX M CENIbCKOXO3ANCTBEHHbIX XUBOTHbIX.
LIKIM «feHOodOHbI 1TaB0PaTOPHbIX XKUBOTHbIX».

O ONOUL A WN =
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Bnarofaps 3TUM CTPYKTYpPHbIM NogpasaeneHnam chopmrpoBaHa
coBpemMeHHas nprbopHas 6asa, UTO CyLLeCTBEHHO PaCLUMPUIIO SKC-
nepuMeHTanbHble BO3MOXHOCTY 1 06ecrneyumnsio BbICOKMI YPOBEHb
BbINONHEeHWA nccnegosaHuii. C ncnonb3oBaHMeM NpUGOPHOro nap-
Ka LeHTPOB KOJIEKTVBHOIO MOMb30BaHMA MOJyYeHbl pe3ynbraThl,
ony6/MKOBaHHbIE B BbICOKOPENTUHIOBbIX MEXAYHAPOAHbIX N34aHW-
AX. B LeHTpax KONNeKTBHOrO MOJsib30BaHMA NPUOOPEeTaloT HaBbIKY
npoBeAeHNA 3SKCNepMEeHTaNbHbIX UCCNefoBaHUN CTygeHTbl HIY,
a Takxke HIFAY n HIMY. OyHKLMOHNPOBaHNE XOPOLLO OCHALLEHHbIX
LLleHTPOB CMOCOOCTBYET MPUBAEUYEHUIO MOMOAbIX YUYEHbIX, MOMyYato-
LLMX YHUKANbHBIN OMbIT paboThl.

enien

BioSpec 117/1@ i
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O6pasosamenvHas desmesnbHOCMb. HCTUTYT umTonorum u reHetmkn CO PAH saBnsetcs
KpymnHbIM 06pa3oBaTeNbHbIM LIEHTPOM: MPOBOAMT OOyUeHMe No Nporpammam acnvpaHTypbl
WU OpAUHATYpPbl, B3aUMOZENCTBYET C By3aMmu, MOMynApU3MpYyeT HayKy CPeau LUKOJIbHUKOB,
OCYLLEeCTBNAET HeMPepPbIBHOCTb B MOATOTOBKE HaYUHbIX KagpoB. ExkeroiHo B HayuyHo-nonyns-
pu3aumoHHbIx meponpuatuax UUul CO PAH npuHumatoT yyactne 6onee 400 LWKONbHNKOB.
CoTpyaHVKM TabopaTopumn 3KONOTMYECKOro BOCNUTaHWA MHCTUTYTa LMTONOMN U FTEHETUKN
CO PAH pa3BuBaloT y MONofexun NHTepec K Hay4yHO-NCCnefoBaTenbCKor 1 NPOEKTHON fes-
TesIbHOCTW.

B HoBOM MHTepakTMBHOM My3ee uctopum reHetrkm B Cnbupm MLl CO PAH opraHm3oBaH
Hay4HO-NOMYNAPHbIN NEKTOPUI ANA MONOAEXN, KOTOPbIA 3HAKOMUT C COBPEMEHHBIMUN AOCTU-
MKEHNAMM HaYK O XKMU3HU.

B NLul CO PAH ¢yHKLMOHMPYIOT AiBa ANCCEPTALMOHHBIX COBETa.

HenpepbiBHOCTb B cucteme noarotoBkn Kagpos OUL ULiml CO PAH

CoTpyAHNYECTBO C By3aMu

AcnimpaHTypa (HOBble MEXAUCLMNINHAPHbIE Bba3oBble Kadenpbl B By3ax
1 OpAnHaTypa o6pa3oBaTesibHble (3 kadpenpbl B HIY, 1 — B HIAY)
nporpammbi)

WHTepaKTVBHasA nnowaaka
My3esa nctopuu reHeTnKm
B Cnbvpu 1 HayyHo-
NonNynAPHbIA IEKTOPUN
(LUKONBHUKNM 1 CTYAEHTbI)

[1Ba anccepTauMOHHbIX
coBeTa

Jlabopatopus COTpyAHNYECTBO CO LLKONaMn
LLIkonbl-cemrHapbl
3KOJOrMYEeCKoro N yupexaeHnaMm
1 KOHdepeHLn
BOCMMTAHUA JOMOJIHATENBHOTO
IN1A MOJIOAEXN
(LWUKONIBHUKM 1 CTYLEHTbI) o6pasoBaHuA

B HacToswee Bpema B acnmpaHType 1 opauHatype OUL ALnT CO PAH

obyuaetca 6onee 100 yenoek: 83 acnupaHTa U 26 OPANHATOPOB.
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B nabopamopuu skonoeuyeckozo sBocnumanus. Crieea Hanpaso: 2aaga aomuHucmpayuu Cosemckozo
patioHa 20poda Hosocubupcka .M. OneHHukos, pykosooumesns J13B VLjul CO PAH A.W. CmekneHesa,
3amecmumens dupekmopa VLul CO PAH I1.K. KyueHoaudi, m3p 2opoda Hosocubupcka A.E. Jlokome,
oupexkmop ULjul CO PAH un.-kop. PAH A.B. Kouemos, 3amecmumens dupekmopa Ljul" CO PAH

A.E. Tpybayesa, semepuHapHsiti spay VLjul CO PAH B.J1. Xaycmoea,

Hay4HbIl compyoHuk Mul CO PAH C.O0. bamypuH

Omkpbimue H08020 UHMepakmugHo2o0 My3es ucmopuu 2eHemuku 8 Cubupu 31 okmsabpsa 2019 2.
lMpusemcmaeeHHoe c/1080 oupekmopa MLjul CO PAH uneHa-koppecnoHOeHma PAH A.B. Kouemosa
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ﬂeKL{Uﬂ Ha nnou4a6Ke UHMepakmueHo20 My36‘ﬂ ucmopuu eeHemuku e Cu6upu

NUul CO PAH siBnsieTca 6a30BbIM HAyYHO-UCCIEA0BATENbCKUM YUpEXAEHEM ANA TPpex
Kadenp dakynbTeTa ectecTBEHHbIX HayK HOBOCMOUPCKOro rocyfapCTBEHHOMO YHUBEpPCUTE-
Ta (HI'Y): kadegpbl LuuTonorum n reHetTukm, Kadeapbl dprsnonornm n Kabegpbl MHGopmaL -
OHHo 6ronorun. CtyaeHTbl GaKysbTeTa eCTECTBEHHbIX HayK 1 daKyibTeTa MHGOPMALIMOHHbBIX
TexHonoru H'Y TpaguumMoHHO NPUBAEKAIOTCA K MCCNefoBaTeNbCKo paboTe B HayUHbIX KO-
nektuax VLl CO PAH v BbINOMHAOT KBanndUKaLMOHHbIE AUMNIOMHbIe PaboTbl B abopa-
TOPUAX NHCTUTYTA (exerofgHo 6onee 50 ctypeHToB HIY). LnI CO PAH coTpyaHuyaeT Takxe
¢ HoBocrbupcknm rocynapcTBeHHbIM arpapHbiM yHuBepcutetom (HIAY), HoBocnbupckum
rocyfapCcTBEHHbIM MeANLMHCKM YHUBEPCUTETOM, ANTaCKMM rOCyAapCTBEHHbBIM YHUBEPCU-
TETOM U APYrMU BbICLIMMU y4ebHbIMK 3aBefeHnAMr Poccumn. HaumHasa ¢ 2020 r. coctoanca
3anyck HOBbIx Maructepckux nporpamm ULl CO PAH B HI'Y n HIAY no temam: «[eHeTunKa pac-
TeHu», «[eHeTuKa 1 cenekuma» n «<buonHpopmatukay.

...o NHCTUTYT
S e TEHETUHECKMX (M
e\.¢ TEXHOMOrMM

[ HI'Y - Ulurr CO PAH

HoBocrbupcKum rocysapcTBEHHbIM YHUBEPCUTETOM COBMECTHO € IHCTUTYTOM Lutonorum
n redetnkmn CO PAH B 2020 r. co3gaH VMIHCTUTYT reHeTnyeckmnx TexHonorun HIY — Nlnl CO
PAH (nanee — HOU UI'T) pna peanusaumyn COBMECTHbIX 3afay, HanpaB/ieHHbIX Ha NpoBege-
HVe HayYHO-MCCNejoBaTeNIbCKUX PaboT 1 MOATrOTOBKY KaZlpOB BbiCLIeN KBanudukaLum no Ha-
NpaBreHNIo <reHOMHbIE NCCIeAOBaHMA 1 FTeHETUYECKE TEXHOOMUN» B COOTBETCTBMM C MPU-

16 sBB-2021 - PlantGen School 2021



opuTeTaMM HayYHO-TeXHoornyeckoro passutua Poccunckon Oepepaunn. Mpoekt HOL UI'T
HOCUT KOMIJIEKCHbIN XapaKTep 1 BK/OUaeT B cebs, B TOM Yncsie, MOATOTOBKY U NpoBefeHne
MeXANCLUUNANHAPHbBIX 06pa3oBaTeNbHbIX NPOrpamMm Mo reHeTrke u GronHpopmaTke Ans
ctyneHToB HI'Y Ha 6a3e HayuHO-06pa3oBaTenbHoro kKopnyca MLl CO PAH, a Takxe pa3Butme
LIKIM coBmecTHOro nonb3oBaHua ana cotpyaHnkos HI'Y n NUwnl CO PAH. OcHoBHasA 3agava —
obecneyeHre 06pa3oBaTesIbHOrO NpoLecca Ansi CTYAeHTOB reHeTUKOB, 611010roB U GUOVH-
$OopMaTMKOB, a TaKXKe NPOBefeHVEe HAayYHO-NCCNIE[0BATENbCKIMX PAbOT.

Peub nget o HoBbIx 06pa3oBaTenbHbIX GopmaTax, korga Knaccmyeckue dakynsteTbl HI'Y ¢
dyHOameHTanbHOM HayuyHol 6a3oi NpuBeKanTca ANA peLleHrsa 3ajlady B COBPEMEHHOW re-
HeTUKe C NCNONb30BaHMEM HOBbIX TEXHONOMUIA 1 nabopaTopHoro obopyaoBaHus. Y cTyaeH-
TOB «HenpoduNbHbIX» dakynbTeToB HI'Y Npr 3TOM NOABNAETCA BO3MOXXHOCTb MPOXOXKAEHNA
MPaKTVKM B HAyUYHO-MCCIefoBaTenbckux nabopatopusx ALUnI CO PAH B HI'Y. Tak, B ceHTAGpe
2020r. paH CTapT HOBOW MEXAVCLMMIMHAPHON MarmcTepckon nporpamme «AnroputMmbl
aHanu3a 6onbWKX GUONOIMYECKMX OaHHbIX» MO HanpaBneHWo NoAroToBkK «lpuknagHas
MaTemaTuka u nHbopmaTtuka», pa3paboTaHHON B pamkax KypuyaToBCKOro reHOMHOrO LieHTpa
NUnI CO PAH, ana oTo6paHHbIX MO KOHKYPCY MarmcTpaHTOB MeXaHMKO-MaTeMaThyecKoro
dakynbreTa HI'Y.

O6pa3zoBaTenbHasa geatenbHoctb HOLL UIT 3akntouyaetca B pa3paboTke 1 BHeAPeHWM
MEXANCLUMIIMHAPHbBIX 06pa3oBaTe/ibHbIX MPOrpaMM, 6yaeT KOOpAMHMPOBATLCA C 3auHTe-
pecoBaHHbIMM pakynbTeTamn U UHCTUTYTamn HI'Y n npoBogmTbca Ha nx ocHose. OgHUM 13
KroyeBbix MoaxoaoB B obpasosatenbHol featenbHoctn HOL T ctaHeT npoekTHoe 0byue-
Hvie. B panbHelwem pa3paboTka 1 BHeJpeHMe MEXANCLUMINHAPHbBIX 06pa3oBaTefbHbIX NPO-
rpamm HOLL UI'T 6ypeT ocylecTBNATbCA COBMECTHO € Kadenpamu dpakynbTeTa eCTeCTBEHHbIX
HayK, MexaH/Ko-maTemaTmyeckoro dakynbTteta, dakynbreTa MHGOPMaALNOHHbBIX TEXHONOTNIA,
NHcTnTyTa MeanumHbl 1 ncnxonorun B. 3enbmana, apyrvx GakynbTeToB 1 UHCTUTYTOB HIY,
acnupaHTypoi n opauHatypon MLl CO PAH, a Take ¢ HayuyHO-06pa3oBaTesibHbIM LIeHTPOM
MupoBoro yposHa (HLIMY) no matemaTtnueckum nccnegosaHnam v HLIMY no reHOMHbIM urc-
cnepoBaHuam NLnl CO PAH.

Ycnex B COBPEMEHHbIX MCCNIeOBaHNAX B FreHeTUKe onpeaenseTca npopeccroHanbHbIM
NPYMEHEHEM HOBbIX TEXHOJSIOTUIA, COOTBETCTBYIOLLMX HEMMOBEPHbBIM CJIOXKHOCTAM 6Uonoru-
yeckmx cuctem. B HOL UI'T nprBnekatoTca 61onorv, reHeTUKKU, MaTeMaTUKU, MEAVIKN, XUMUKM,
WNT-cneumanuctel n gpyrue yyeHble. lNpeactaBieHHble NPOEKTbl U TEXHONOTMW B NMepcrneKkTriBe
6ynyT npeobpa3oBaHbl B COOTBETCTBYIOLLME LIEHTPbI KOMMETEHLNI, @ TaKKe LIeHTPbl OKa3aHusA
BbICOKOTEXHOMOMMYHbIX YCNYyT B 061acTi MeanLmnHbl Ha 6a3e HOL, UIT, uto 6ygeT cnocobcTBo-
BaTb YKPEMNNEHUIO 1 Pa3BUTUIO CBA3EN C paboTodaTensmMm, HayuHbIMU UHCTUTYTaMu U Apyri-
MU 3aUHTEPECOBAHHBIMU OPraHU3aLMAMY, B TOM YUCTIE 3apyOeXXHbIMM NapTHEPAMU.

B pamkax nporpammbl LIFTMIMY «KypuaTtoBcKmin reHomHbin ueHTp ALmI CO PAH»

cotpyaHukamu NUnI CO PAH pa3paboTtaHbl HOBble 06pa3oBaTenbHble
NPOrpammbl Mo reHeTUKe N FreHETUYECKUM TEXHOJTOTUAM.
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MUTINAIED 1 MMMLAHAL VHAAK UHNOEOUHEVE
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VAVILOV JOURNAL OF GENETICS AND BREEDING
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M30ameneckas desmensHocme. VLI CO PAH asnsaetca yupe-
avtenem cnepytowmx CMU: «BaBnnoBCKUI XypHan reHeTUKn 1 ce-
nekymm», «Atepocknepos», «CMONPCKUIA HayUHbI MeaULNHCKINA
XKypHan», «[ncbMa B BaBUNOBCKUI XKypHan reHeTUKK 1 ceneKkumnmn»
1 «KunBas HayKay; BblnyckaeT COOPHUKM KOHdepPeHLUIA, anbmMaHax
«Mos Cnbrpb» 1 Apyryto neyaTHyo NPoAYyKLUMIO.
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Effect of Cc2dl1a gene reduction the expression in hippocampus
on behavior of BTBR mice — the model of autistic-like behavior
of mice

Belokopytova I.*, Kondaurova E., Kulikova E., lichibaeva T., Naumenko V.
Institute of Cytology and Genetics, SB RAS, Novosibirsk, Russia
* belokopytovaii@mail.ru

Key words: autism, BTBR, Freud-1, behavior

Motivation and Aim: Autism spectrum disorder is a term used to describe a constellation
of early-appearing social communication deficits and repetitive sensory—motor
behaviours associated with a strong genetic component as well as other causes [1].
BTBR mice are known to model traits consistent with pathological behaviors in human
autism [2]. We showed that in these mice expression of Cc2dla gene encoding Freud-1
in the hippocampus is increased. Cc2dla gene independently regulates many
intracellular signaling pathways. Cc2d1a gene has been shown to play an important role
in brain development by regulating the differentiation and survival of neurons.

Methods and Algorithms: Adeno-associated viral construct carrying pAAV SynH1-
2_shRNA Freud-1, providing a decrease in expression of Cc2d1a gene, were injected in
hippocampus of BTBR strain mice, which are a generally recognized model of autistic-
like behavior. The effectiveness of the viral construct effect on behavior was assessed
after treatment 6 weeks using the software for registration and computer analysis of
behavior of laboratory animals, EthoStudio.

Results: Testing in an elevated cruciform maze showed that mice injected with viral
particles with the pAAV SynH1-2_shRNA Freud-1 plasmid spent less time in closed
arms of the maze and more time in open ones compared to mice from the control group.
The results of this test show that a decrease in the expression of the Cc2dla gene leads
to a decrease in anxiety in BTBR mice. The stereotypical behavior was assessed by the
number of balls buried in the litter, and the level of social interaction was measured as
the percentage of being in a cell with a mouse in a three-chamber social test. The results
of these two tests did not show significant differences between the control and
experimental groups. According to the results of testing in the Morris water maze, the
introduction of the construct did not affect the spatio-temporal memory.

Conclusion: Anxiety is one of the accompanying symptoms of autism. This problem is
common among people with this disease, and the usage of anxiolytics helps the disease
easier. Reduction the expression of the Cc2d1a gene in the hippocampus reduced anxiety
in BTBR mice.

Acknowledgements: The study is supported by the RSF No. 19-15-00027.
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QTL mapping of oil-related traits in sunflower
from VNITIMK collection

Gubaev R.**, Boldyrev S.t, Chernova A.1, Martynova E.!, Kovalenko T.2, Goryunova S.%,

Goryunov D.}, Peretyagina T.2, Ben C.%, Gentzbittel L., Demurin Y .2, Khaitovich P.
1 Skolkovo Institute of Science and Technology, Moscow, Russia

2 All-Russia Research Institute of Qil Crops, Krasnodar, Russia

* rim.gubaev@skoltech.ru

Key words: oil oxidative stability, genotyping-by-sequencing, genetic linkage maps, QTL mapping

Motivation and Aim: Tocopherols and oleic acid are components of sunflower oil that
protect it against thermooxidation and significantly affect its quality. The tocopherol
complex in plants includes four different forms, namely, a-tocopherol, B-tocopherol, y-
tocopherol, and o&-tocopherol. Oleic acid is a monounsaturated fatty acid that in
combination with tocopherols significantly increases oil thermostability. Therefore, one
of the pressing tasks in sunflower breeding is the creation of plants that would allow
producing oil with balanced tocopherol composition and oleic acid content. To facilitate
the identification of new loci connected with these traits, we performed QTL mapping
based on the high-throughput sequencing data for sunflower plants.

Methods and Algorithms: Two F2 populations were obtained from two independent
crosses of parents contrast in tocopherol composition and oleic acid content. Tocopherol
composition was measured using thin-layer chromatography while the oleic acid content
was measured by means of gas chromatography followed by mass spectrometry. The
genotyping-by-sequencing was performed using the Illumina HiSeq platform. The
Tassel-GBS pipeline was used to find genetic polymorphisms. For genetic map
construction, the Kosambi mapping function was used to order the markers. For QTL
mapping of loci associated with tocopherol composition and oleic acid content
composite interval mapping approach was applied.

Results: Using the GBS approach and QTL mapping loci associated with a-, y-, and 8-
tocopherol were located on chromosome 8 while loci associated with B-tocopherol
content were found on chromosomes 8 and 1. For oleic acid, a locus located on
chromosome 14 was shown to be significantly associated.

Conclusion: The QTLs and corresponding SNPs identified will facilitate the marker-
assisted selection of sunflower as well as bring new knowledge on the genetic control of
tocopherol composition and oleic acid content of the sunflower oil.

Acknowledgements: The reported study was funded by RFBR projects number 20-316-
90051.
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ICBrainDB: database with EEG activity and associated
gene mutations

Ivanov R.A.2*, Kazantsev F.V.1 23 Klimenko A.1.1 23 Zavarzin E.A.%,

Saprigyn A.E.4, Matushkin Y.G.> 2, Savostyanov A.N.»: %5, Lashin S.AL2%3

! Novosibirsk State University, Novosibirsk, Russia

2 Institute of Cytology and Genetics, SB RAS, Novosibirsk, Russia

3 Kurchatov Genomic Center of the Institute of Cytology and Genetics, SB RAS, Novosibirsk, Russia
4 Laboratory of Psychological Genetics of the Institute of Cytology and Genetics, SB RAS,
Novosibirsk, Russia

5 Institute of Neuroscience and Medicine, Novosibirsk, Russia

* jvanovromanart@bionet.nsc.ru

Key words: depression, database, EEG, SNP, questionnaires

Motivation and Aim: In the past decade, there has been a significant increase in the
number of studies looking for associations between genetic factors and brain activity
data from fMRI and EEG technologies. A considerable number of genes and
polymorphisms associated with features of brain activity, which are related to depression
susceptibility, have been found. However, so far there has been no systematization of
this information in a convenient form for the subsequent analysis. We have developed
an Internet resource — ICBrainDB that includes a database with information about
patients, their mutations in genes, the results of test questionnaires, and EEG data of
these patients.

Methods and Algorithms: The database is implemented with PostgreSQL. Data access is
implemented in Python by REST API technology using FLASK and SQLAIchemy
libraries. The APl is available by the next address: http://icbraindb.cytogen.ru/api-v2/
Results: The database contains data about 1000 subjects, over 6300 mutations in
133 genes that associated with brain activity. The results of 17 test questionnaries in
addition to more than 40 000 files related to EEG analysis are available too. These data
one can access by the software tools that are widely used in Artificial Neural Networks
analysis (Python, R, Matlab).

Conclusion: Thus, ICBrainDB is a unique source of biomedical data that is extensively
used for the search of associations between genotype and phenotype on both
neurophysiological and behavioral levels. Moreover, it can be utilized for machine
learning while solving various problems such as classification, regression and decision
making based on the data available at the resource.

Acknowledgements: The research was partially funded by the RFBR Grant 18-29-13027
and the Budget Project 0259-2019-0008.
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Motivation and Aim: A polygenic risk score (PRS) approach directed toward identifying
the best models explaining variance in different cognitive domains in European cohorts
have been conducted. However, PRS studies of non-verbal intelligence (NV1) in Russian
population remain scarce. The aim of the study was to estimate whether PRS based on
SNPs and environmental parameters could predict individual differences in NVI in
mentally healthy young adults from Russia.

Methods and Algorithms: The study included 1011 mentally healthy individuals (80 %
women; 19.79+1.69 years) of Caucasian origin from Russia (Russians, Tatars, Udmurts,
and mixed ethnicity). NVI score was assessed via Raven’s progressive matrices.
Genotyping of examined 20 SNPs in the NGF rs63330, NRXN1 rs1045881, rs4971648,
KIBRA rs17070145, NRG1 rs6994992, BDNF rs6265, GRIN2B rs3764030, APOE
rs7412, rs429358, SNAP25 rs363050, IL1b rs16944, IL1A rs1800587, CRP rs3093077,
TNF rs1041981, rs1800629, P2X7R rs2230912, C3AR1 rs7842, DNMT1 rs10418707,
DNMT3a rs1550117, DNMT3b rs2424932 genes was performed using PCR-based
KASP genotyping. The sample was divided into training (N = 711) and testing sets
(N = 300). Statistical analysis included multiple linear regressions with genotypes and
various social parameters (specificity of child-parent relationships) as predictors for the
training sample. PRS assessment was conducted in the testing sample with linear
regression (PLINK v.1.09, R).

Results: A series of linear regression analysis identified the best PRS model (f = 0.79;
P = 0.031, r%g = 2.02 %), which was based on the inclusion of minor alleles of all
examined SNPs, sex (B =-0.86; P = 0.082), ethnicity (8 = 1.32; P = 0.072) and bilingual
rearing (B = —0.65; P = 0.287) and explained about 2 % of variance in non-verbal
intelligence. According to identified model, men and individuals without bilingual style
of rearing (in non-Russian ethnic groups) demonstrated higher NVI.

Conclusion: Our findings established the best PRS model based on genetic and
environmental predictors, which successfully explained ~2 % of individual differences
in non-verbal intelligence in young adults from Russia.

Acknowledgements: The study is supported by the Russian Science Foundation (17-78-

30028).
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Motivation and Aim: Elongation translation is an important stage of protein synthesis.
The efficiency of translation elongation depends on the codon bias, amount and energy
of secondary structures in mRNA. EloE (Elongation Efficiency) [1] tool uses these
parameters in several combinations to form five elongation efficiency optimization types
and to list protein-coding genes according to the predicted efficiency of the translation
elongation stage estimated by corresponding Elongation Efficiency Index (EEI). In this
study we assessed the applicability of this tool for prokaryotic protein abundance
prediction and used EIoE for a comparative analysis of translation elongation efficiency
optimization in the evolution of the Ralstonia species complex. Ralstonia is a widespread
bacterial genus that consists of phytopathogenic bacteria and soil bacteria which also act
as opportunistic human pathogens. Due to the recent taxonomic revision of the Ralstonia
species complex, it is of interest to study the evolution of this group.

Methods and Algorithms: The Spearman correlation coefficients between EEI indexes
and protein abundance (corr(EEI|PA)) which is obtained by MS-MS spectroscopy were
calculated for 26 prokaryotes. The dependence of this parameter from other factors
(EE type, doubling time, mean (M) and standard deviation (R) EEI for ribosomal
protein-coding genes) was estimated by the Pearson’s correlation coefficient test with
bootstrapping. To analyze the Ralstonia genus translation elongation efficiency,
116 publicly available genomes of 6 Ralstonia species and an outgroup Cupriavidus
necator were obtained. Genes with high EEI, which are also potentially highly expressed
genes, were obtained for each group (phytopathogenic, soil bacteria, the outgroup) and
then analyzed using clusters of orthologous groups of proteins (COG), MinPath, and
Gene Ontology.

Results and Conclusion: A linear regression model for accuracy of protein abundance
prediction was constructed using parameters which highly correlate with corr(EEI|PA)
values. Ralstonia strains split into two elongation efficiency types corresponding to the
phylogeny of this group. Soil bacteria contain less amount and energy of secondary
structures on mRNA than phytopathogenic bacteria. Differences in potentially highly
expressed genes between phytopathogenic and soil bacteria were found for genes which
are associated with pathogenesis (highly present in phytopathogenic bacteria) and for a
few genes associated with membrane and cell wall (highly present in soil bacteria) which
corresponds with environmental conditions.
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Barley (Hordeum vulgare L.) is an important food crop in the world and in Russia in
particular. Naked barley provides some benefits in terms of human nutrition and health.
The Nud gene encodes a transcription factor involved in the formation of a lipidic layer
at the grain surface of hulled barley. If the Nud gene function is lost, lemma and palea
do no longer adhere to the grain's pericarp, which entails the non-adherent hull (i.e.
naked) phenotype. In a recent study, we obtained nud loss-of-function lines by site-
directed mutagenesis using customized RNA-guided Cas9 endonuclease in the spring
barley cultivar 'Golden Promise'.

One of the obtained Nud mutant barley line (05-4) showed the best results in analysis of
agronomically relevant properties has been chosen for transcriptome analysis. The
purpose of the experiment is to obtain a set of genes involved in the formation of the
nakedness property in barley. Isogenic lines with contrasting phenotypes are a perfect
experimental model system for the elucidation of gene function. For the experiment, two
isogenic lines (differing only in one Nud gene) were taken: control Golden promise and
mutant 05-4. Grain's pericarp were collected from the grain at two stages of spike
development:

I. After the end of flowering (early milk development),

I1. After filling the grain (dough development — the scales begin to adhere to the grain).
RNA was isolated from the samples and transferred for transcriptome analysis. The
results of the experiment are in the process of being analyzed.

Acknowledgements: This work is carried out with the support of the Russian Science
Foundation No. 21-66-00012.
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Motivation and Aim: The human gut is a habitat for a complex microbial ecosystem of
trillions of bacteria. It has been shown that certain changes in the taxonomic structure of
the microbial community can be associated with the pathogenesis of numerous diseases
[1]. However, since natural microbial communities consist of a large number of species,
where different taxonomic groups can perform similar functions, it is rather difficult to
identify ecological links between different bacteria. These problems force researchers to
pay attention to trait-based approaches. Such approaches can reduce the complexity of
system analysis by shifting the focus from taxonomy to ecological function.

Methods and Algorithms: We used publicly available data on a synthetic microbial
community of 14 species, which served as a model for the human gut microbiota [2].
The developed pipeline includes the use of the Trinity platform [3] and the Kallisto
program [4], as well as scripts written in the Python programming language.

Results: We have developed the method for computer reconstruction of the ecological
structure of microbial communities. As part of its implementation, we carried out an
expert reconstruction of the ecological structure of the microbial community,
highlighting the following functional groups: butyrate-producers, mucin-decomposing
bacteria, acetogens and sulfate-reducers. For each functional group, trait-determining
genetic features were identified that were used to assess the activity of functional groups
in the community based on metatranscriptome data. Subsequently, we verified the
developed method by comparing changes in the activity of functional groups with
changes in taxonomic abundance assessed using 16S rRNA sequencing data for a
community under different conditions.

Conclusion: Further application of this method for the analysis of the ecological structure
of natural microbial communities is of great interest.
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Motivation and Aim: Healthy lifestyle and a correctly balance diet constitute one of the
main trends in development of the modern society. Colored antioxidant-rich products
due to its high flavonoids content reduce the risks of oncological, cardiovascular and
age-related neurodegenerative diseases. Such a product may be colored seeds which
pattern is one of important feature for consumers. So that the colored seed coats of
cowpea (Vigna unguiculata (L.) Walp.) from VIR collection play a potential important
role as basic dietetic products for millions of people. Nowadays very little is known
about regulatory MBW complex (R2R3-Myb, bHLH-Myc and WDR genes) involved in
anthocyanin biosynthesis in colored cowpea seed coats.

Methods and Algorithms: The structural organization of Myb was established with help
in silico analysis using LIS (Legume Information System, https://legumeinfo.org) and
Pfam databases. We used the chloroform-isoamyl alcohol extraction protocol to isolate
genomic DNA from the cowpea young seedlings of accessions that have various seed
coat color (white, beige, purple and black). PCR with the Myb-specific gene primers was
conducted to reveal the gene deletion sites among all investigated samples. PCR
amplification products were size-separated by horizontal electrophoresis in 1 % agarose
gels. The PCR products were excised and purified for further Sanger sequencing. The
resequencing results were analyzed using UGENE software.

Results: In silico analysis revealed that Myb gene has two conservative R2 and R3
functional domains, which are typical for R2R3-Myb gene family. The Myb gene was
conservative among all studied accessions with the anthocyanin-rich black seed coat
accessions. At the same time only for some non-anthocyanin seed coat samples (white,
beige and purple) the PCR-products were observed. During the resequencing data
analysis we detected two nucleotide insertion in intron for the purple seed coat accession.
In addition, the two SNPs in untranslated region for beige and purple colored seed coat
samples were detected. The minor differences of Myb gene sequences point out at
conservative character of Myb among all investigated samples. The non-anthocyanin
phenotype can be result of possible mutations in gene sequence coding the bHLH
transcription factor.

Conclusion: We propose the complementary interaction of Myb and bHLH genes in
formation of anthocyanin-rich black seed coat in cowpea. These achievements can be
useful for further marker-assisted selection of cowpea varieties with the high dietary
value.
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Motivation and Aim: The regulation of gene expression is important in bacterial life,
since for most genes it can change dramatically in response to environmental variations.
In recent years, a huge amount of whole-genome sequencing data has been accumulated.
The potential of these data in terms of analyzing the regulation of gene expression is far
from being fully disclosed. Moreover, the amount of data relevant to the study of
expression increases every year. Despite the successes achieved in the study of
regulatory interactions in bacteria, there are still many gaps in this field. For example,
for the most studied model organism, Escherichia coli, it has been estimated that only
portion between 10 % and 30 % of the real regulatory interactions are well studied by
now [1]. There is even less information available for other bacterial organisms.
Therefore, the construction of transcriptional regulatory networks (TRNSs) based on
genomic information is an essential task of modern systems biology. The study presents
an algorithm for constructing such TRNs for bacterial genomes and its software
implementation.

Methods and Algorithms: We used data on transcription factors and their binding sites.
These data were obtained using the algorithm and pipeline we developed earlier [2]. The
pipeline includes external programs: Operon-mapper, BoBro2.0, Tomtom from MEME
Suite, as well as our own script written in Python using the pandas, re and Biopython
libraries. The regulatory networks were constructed using Python and the pandas.
Cytoscape was used to visualize TRNS.

Results: We reconstructed several TRNs of bacterial genomes from the database of the
Kurchatov Genomic Centre of ICG SB RAS. The functionality of the program allows
one to choose to build a network with or without an operon structure.

Conclusion: The obtained TRNs can be used both for further structural analysis and for
creating mathematical models on their base.

Acknowledgements: The study is supported by the Kurchatov Genomic Centre of the
Institute of Cytology and Genetics, SB RAS (075-15-2019-1662).
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Motivation and Aim: Resistance to mildew is an important agrobiological trait for
winegrowers. However, most cultivated grapevine varieties do not carry resistance
genes, while their wild relatives have such genes. The most promising solution is
interspecific crosses between cultivated and wild species of Vitis. The North American
species of Vitis rotundifolia is a good source of grapevine resistance to pathogens and
pests. However, the problem of interspecific crosses within Vitis is the different diploid
set of chromosomes (2n = 38 for V. vinifera and 2n = 40 for V. rotundifolia). Despite
this, as a result of several successful attempts, some interspecific hybrids were obtained.
One of them is the NC6-15 hybrid that was used as a resistant parent for pseudo-
backcrosses with V. vinifera varieties. Our goal is to construct a genetic map of the
hybrids and recover their progeny to see how resistance loci are inherited. For this goal
three interspecific crosses were investigated.

Results: We generated genetic maps for different interspecific crosses using female
genotype M.N.31-77-10 (‘Nimrang’ x ‘Seibel 13666’) and two male parental genotypes
2000-305-143 and 2000-305-163. In total 139 progeny genotypes (66 + 43 + 30) and
parental genotypes (female M. No. 31-77-10; male 2000-305-143, 2000-305-163) were
genotyped using the double-digest RADseq approach. In total, 309,762,340 high-quality
reads were obtained. For the female parent, which was common for all of the hybrid
populations, 6,717,571 reads were generated; for male parents 2000-305-143 and 2000-
305-163, 4,414,422 and 9,010,505 reads were obtained, respectively. The progeny of
population 2-11 provided 140,445,297 reads, the progeny of population 3-11 provided
97,219,515 reads, and the progeny of population 4-11 provided 51,955,030 reads. Reads
were aligned against reference genomes (V. vinifera, V. rotundifolia), SNP calling was
performed using different pipelines: Stacks, GATK, Tassel5 and genetic maps were
constructed using rqtl2 software.

Conclusion: The genetic maps were constructed for three hybrid populations. This
allows to investigate heritability of resistant loci in this populations.
Acknowledgements: The research was funded by the Russian Science Foundation (project
No. 20-16-00060).
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Motivation and Aim: The goal of this project is to investigate the role of RNA-binding
protein FUS in DNA repair mechanisms. FUS (FUS/TLS, Fused in Sarcoma) is a
member of FET family. It is one of the most enriched protein factors recruited in DNA
damage regions and one of the most highly poly(ADP-ribosyl)ated nuclear RNA-binding
proteins after oxidative stress. Moreover, FUS is known to form membraneless
compartments through interactions occurring between its low complexity domains. It
was previously demonstrated that FUS in the presence of poly(ADP-ribose) (PAR)
generates dynamic compartments in which damaged DNA accumulates [1]. We
hypothesize that the formation of such compartments at DNA damage sites may also
help to concentrate DNA repair factors where they are needed the most. However, which
DNA repair factors can be recruited to FUS-rich membraneless compartments is yet to
be determined.

Methods and Algorithms: We utilized a new “microtubule bench” method to analyze the
mixing/demixing of two different phases in a cellular context [2]. The principle is the
following: HeLa cells are transfected by plasmids encoding the sequence of the protein
of interest fused to Tau (a microtubule-associated protein) and to the sequence of GFP
or RFP. Through their fusion to Tau the proteins are confined on microtubules and
guantitative parameters defining their spatial segregation are measured along the
microtubule network in cells.

Results: We obtained 10 mammalian expression vectors encoding the sequences of DNA
repair proteins (PARP1, XRCCI1, APE1, POLp, Ligl, Lig3, TOP1, PPla, PSPCI and
NONO) fused to the sequences of RFP and Tau proteins. Then we performed a co-
transfection of HelLa cells with both FUS-GFP-Tau vector and RFP-Tau vector
containing the sequence of DNA repair protein, fixed the cells and prepared the samples
for fluorescence microscopy. We observed that two DNA repair proteins PARP1 and
APE1 are mixed with FUS on the microtubules.

Conclusion: The results suggest that PARP1 and APEL can be brought to FUS-rich
membraneless compartments. It means that PARP1 can interact with FUS directly or via
interaction of FUS with PAR attached to PARP1. The mixing between APE1 and FUS
probably originates from the interaction of both proteins with PAR.

Acknowledgements: The study is supported by RSF (project No. 20-14-00086).
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Motivation and Aim: Structural maintenance of chromosomes (SMC) proteins which
form condensin and cohesin complexes are crucial for the three-dimensional
organization of the animal genome and cell division [1, 2]. Besides, disruption of their
work can affect the shape and size of an interphase cell nucleus while the ploidy remains
unaltered [3]. We have depleted SMC complexes in human and mouse cells to determine
how this affects the size of the cell nucleus and how significant the change is.

Methods and Algorithms: Three experiments were performed on cell cultures of mouse
embryonic stem cells (MESC) and human HAP1 cells with modified proteins SMC2 and
Rad21, parts of condensin and cohesin complexes respectively. In these cells, the
proteins named above are fused with an auxin-inducible degron system. Cell nuclei with
auxin added were observed after different periods, stained with DAPI, and captured on
a fluorescence imaging system. Cells without auxin added took the role of the negative
control. The area of the projection of the nucleus was calculated using the ImageJ
program with 40-100 nuclei taken in the sample. The data was visualized using a violin
plot on the Plotly online graph maker.

Results: According to the data, an increase in the area of nuclei is observed: the mean
value increases with time, reaching a maximum value 24 hours after the addition of
auxin, ranging from 132 to 247 % of the original projection area. Rates of increase in
size during the degradation of the SMC2 protein and decay of condensins are similar in
both mouse embryonic stem cells and human HAPL1 cells.

Conclusion: Obtained results confirm the fact of a significant increase in the size of cell
nucleus in response to the decomposition of condensin and cohesin complexes. Since
reasons for this phenomenon remain enigmatic, its further study is of great interest and
may help to discover new mechanisms of the cell nucleus structural regulation.
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Motivation and Aim: Double-strand break repair (DSBR) is an important process that
keeps genome integrity and integrates transgenic constructs into the genome. Two main
pathways can resolve DSBR — Non-homologous end joining (NHEJ) and Homologous
recombination (HR). Understanding reparation pathways in the early stages of
mammalian development is vital for progress in the generation of transgenic organisms.
Previously in our lab, we performed pronuclear microinjection into mouse zygotes with
barcoded transgenic constructions [1]. It was shown that the majority of integrated copies
formed concatemers (multiple copies chained together), and those copies were arranged
into head-to-tail orientation along with noticeable barcode switching between fragments
which indicated a work of HR pathway. In the present work, we performed a similar
experiment on mouse embryonic stem cells (MESC) and compared results with data on
mouse zygotes.

Methods and Algorithms: We performed Lipofectamine transfection of mESC with 6 kb
double-stranded barcoded DNA constructions with mCherry reporter gene, previously
generated in our lab [2]. Transfected cells were sorted for mCherry positives by FACS.
Transgene copy number was evaluated by digital droplet PCR. Libraries for Oxford
Nanopore sequencing were prepared from high molecular weight DNA with LSK-109
kit. Sequencing was performed on ONT MiniON platform with R9.4.1 flow cell. Read
data was analyzed by using minimap2 and in-house tools.

Results: After two runs on the same flow cell, we managed to acquire 8 Gb output. Over
80 unique reads mapped on the transgene sequence. All found fragments were organized
in chains of concatemers. 45 % of transgene fragments were in forward orientation and
55 % were in reverse with no significant pattern in order. 17 % of fragments were
severely truncated by over 3000 bp, mostly from one side.

Conclusion: Based on our observations, we can assume that mouse embryonic stem cells
have different preferences in DSB reparation pathways than zygotes, with NHEJ being
dominant. However, it is possible that differences in transfection methods can lead to
different results, so additional experiments are required.

Acknowledgements: This project was supported by the RFBR grant 20-34-70087.
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Motivation and Aim: The pattern of genetic diversity in populations with sexual
reproduction is shaped by the recombination and independent segregation of genetic
material in several generations. This leads to the formation of new combinations of
alleles. Some of the new alleles that have arisen as a result of spontaneous mutations are
fixed or eliminated from the population due to gene drift and/or natural selection. In
vegetatively propagating populations, the process of recombination and segregation of
alleles is absent. For this reason, during vegetative reproduction, the genotype is
transferred from one individual to another completely. In this case, genetic diversity is
formed only due to the mutational process [1, 2] and competition/drift of clones.
Methods and Algorithms: In our work, we tried to investigate how the transition from
sexual reproduction to vegetative reproduction will affect the population of diploid
organisms with a neutral character of molecular evolution. At the same time, special
attention was paid to the specificity of microsatellite markers. We described the general
picture of violation of the Hardy-Weinberg principle using the methods of object-
oriented simulation modeling.

Results: According to the tables of the stored intermediate results for the populations,
the indicators of the expected heterozygosity of He were calculated. The observed
heterozygosity — Ho was estimated directly as the proportion of heterozygous
individuals in the sample. The population parameter 6 and average He/Ho values were
also estimated.

Conclusion: From all of the above, we can conclude that the analysis should take into
account the effective population size, the lower the value of the mutation probability, the
greater the difference between the observed and expected heterozygosity. The
differences are more pronounced in asexual sexual reproduction. The average values of
the 6-parameter in apomixis populations are much higher than the average values in
sexually reproducing populations. The more states at a locus, the stronger the difference
between the scatter of expected and observed values. Asexual reproduction helps
preserve genetic diversity in a population.

References

1. Page R.D., Holmes E.C. Molecular Evolution: A Phylogenetic Approach. John Wiley Sons,
2009;1(1):120-125.
2. Wang 1.J., Bradburd G.S. Isolation by environment. Mol. Ecol. 2014;23(23):5649-5662.
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The role of barley cuticular wax in disease resistance

Rozanova I. 2*, Gerasimova S.% 2, Lasina N.2, Afanasenko O.3, Khlestkina E.*

! Federal Research Center the N.I. Vavilov All-Russian Institute of Plant Genetic Resources (VIR),
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2 Institute of Cytology and Genetics, SB RAS, Novosibirsk, Russia

3 All-Russian Institute of Plant Protection, Saint Petersburg, Russia

* i.rozanova@vir.nw.ru

Key words: wax, barley, disease resistance

Motivation and Aim: The improvement of plant protection against biotic stress became
a trend in modern agriculture. From one side the resistance is provided by receptor
proteins in the plasma membrane, intracellular receptors of the immune response, and
loci of quantitative traits. From another side, it can be provided by physical barriers when
pathogen spores do not penetrate into the plant. The first physical barrier between plants
and pathogens is the cuticle protecting plants against water loss and desiccation, and
other abiotic and biotic stresses. The cuticle is composed of a polyester scaffold, cutin,
which is covered with cuticular waxes. It was found that there is likely to be
interdependence between the microstructure and chemical composition of the host plant
surface and the initial signals that trigger the development of pathogenic fungi. The aim
of this work is to find out how the presence/absence of certain cuticle wax components
affect the barley resistance to fungal diseases.

Methods: Three isogenic mutant lines derived from a double haploid barley line of the
Golden Promise variety were taken as a model. All the lines lack ketone wax components
at the surface of leaf sheaths. The plants were sown in pots in a phyto room. Infection
was carried out with three pathogens: (Cochliolobus sativus), (Pyrenophora teres
f. teres) and (Puccinia graminis), causing spot blotch, net blotch and stem rust deseases
respectively. Inoculation was carried out by spraying the plants at the stage of the
beginning of heading. The innoculated plants were covered with plastic bags and kept at
20-22 °C for 24 hours in the dark at 100 % relative humidity, then grown at 20-22 °C
and 16h day/8h night photoperiod at 70 % relative humidity. Accounting for the
development of the disease is carried out in the phase of milky-wax ripeness according
to the percentage of the affected area of leaves of the upper and lower tiers.
Conclusion: The results obtained in the study help us to understand whether the cuticular
wax composition affects plant protection against pathogens.

Acknowledgements: The study is supported by Russian Science Foundation (21-66-
00012).
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Comparison of the conformational dynamics of structurally
different AP-endonucleases APE1 and Nfo during
AP-endonuclease activity

Senchurova S.%2*, Kuznetsova A.%, Ishchenko A.3, Saparbaev M.3,

Fedorova 0.1, Kuznetsov N.!
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Key words: DNA repair, apurinic/apyrimidinic endonuclease, damaged DNA, abasic site, conformational
dynamics, stopped-flow enzyme kinetics

Motivation and Aim: Apurinic/apyrimidinic (AP) endonucleases Nfo (Escherichia coli)
and APE1 (human) represent two conserved structural families of enzymes that cleave
AP-site—containing DNA in base excision repair. Nfo and APE1l have completely
different structures of the DNA-binding site, catalytically active amino acid residues and
catalytic metal ions. Nonetheless, both enzymes induce DNA bending, AP-site backbone
eversion into the active-site pocket and extrusion of the nucleotide located opposite the
damage. All these stages may depend on local stability of the DNA duplex near the
lesion.

Methods and Algorithms: We analysed effects of natural nucleotides located opposite
a lesion on catalytic complex formation stages and DNA cleavage efficacy. Several
model DNA substrates that contain an AP-site analogue [F-site, i.e., (2R,3S)-2-
(hydroxymethyl)-3-hydroxytetrahydrofuran] opposite G, A, T or C were used to monitor
real-time conformational changes of the tested enzymes during interaction with DNA
using changes in the enzymes’ intrinsic fluorescence intensity mainly caused by Trp
fluorescence. The extrusion of the nucleotide located opposite F-site was recorded via
fluorescence intensity changes of two base analogues.

Results: Our stopped-flow Trp data suggest that catalytic-complex formation in most
cases proceeds through a two-step kinetic mechanism of binding. These findings permit
the conclusion that kinetic parameters of the binding steps resulting in a catalytically
competent enzyme—substrate complex are significantly different among the tested F/N-
substrates, indicating the importance of the opposite-base nature. Initial-DNA-binding
constants and total binding constants typically decrease in the order F/G > F/A _ F/T >
F/C. The catalytic rate constant slightly depended on the opposite-nucleotide nature.
Conclusion: Thus, structurally different AP endonucleases Nfo and APE1 utilise a
common strategy of damage recognition controlled by enzyme conformational
transitions after initial DNA binding.

Acknowledgements: This work was funded by Russian Science Foundation grant
No. 19-74-10034.
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Investigation of structure differences between archaeal
and human translation initiation factor 2

Tarabarova A.G., Nikonova E.Y., Nevskaya N.A., Nikonov S.V., Nikonov O.S.

Institute of Protein Research, RAS, Pushchino, Russia
* alik@vega.protres.ru

Key words: elF2, alF2, protein structure, translation

Motivation and Aim: Genetic analyses of patients with MEHMO syndrome have
identified a homozygous missense variant 1222T in the X-linked EIF2S3 gene encoding
the human (Hsa) IF2y subunit which is a part of translation initiation factor 2 (e/alF2) in
eukaryotic and archaeal protein synthesis. The pathogenic mechanism of the mutation is
unknown. To resolve it, we introduced the corresponding mutation (1181T) in the
archaeal SsolF2y subunit, but this did not change structure of the SsolF2y and its affinity
to SsolF2P. The analysis of the human By interface in theoretical model has shown that
such interface is less accessible to the solvent in contrast with the SsoIF2fy. Our study
is aimed to investigate the effects of the introduced mutation and to specify the features
of HsalF2.

Methods and Algorithms: Mutations were introduced by QuikChange method and
verified by Sanger sequencing. Recombinant proteins were synthesized using the E. coli
BL21(DES3) strain, and purified by series of chromatography. SPR method was used to
measure the kinetics of the proteins interaction in vitro.

Results: We established the effects of the studied mutations at the interaction sites
between the proteins: (1) replacement of Ilel81Thr in SsolF2y impairs binding to
HsalF2B; (2) replacement of Glyl97Tyr improves the interaction of SsolF2y with
ScelF2pB, HsalF2pB, and SsolF2f; (3) both mutations Gly197Tyr and 11e181Thr in
SsolF2y improve the interaction with ScelF2p, HsalF2f. These results helped us to come
closer to understanding of the mechanism of HsalF2y-HsalF2f interaction. The stronger
disrupting effect of the 1le181Thr amino acid substitution was in the interaction with the
human beta-subunit. The positions of the alpha helix, which mediates interaction
between the two subunits, differs in the human and the archaeal beta-subunits. In the
archaeal protein it is at the N-terminal, while in humans it is in the middle of the protein.
Probably these sites are unstructured in solution, and take on the alpha helix structure
only after binding with the gamma-subunit. Thus, the archaeal N-terminal site has more
degrees of freedom and can adapt to new conditions caused by the mutation, in contrast
to the human beta-subunit site, which is located in the middle of the polypeptide chain
and has more steric restrictions.

Conclusion: The study identified new potential features of the interaction between the
beta- and gamma-subunit of the human translation initiation factor 2.
Acknowledgements: This study was supported by Russian Ministry of Education and
Science state project AAAA-A19-119122490038-8.
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Onpez{e.ﬂemle IIUIMEHTHOI'0 COCTaBa 3€PEH AYUMECHHA
Ipu IOMOIIA CBEPTOYHBIX HeﬁpOHHLIX cerei

Apremenxo H.B.L, Bycos M./, 3aBapsun E.A.2*, Wenesa A.1.% Koxexun M.B. 2,
I'naronesa A.YO.2, 'enae K.A.4, Tenaes M.A.1'2, Kosasis B.C.2, Kombimes E.I'.- 2
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KaroueBble cjoBa: sUMEHb, 3epHa, (EHOMHKA, KOMITBIOTEpPHOE 3peHHe, 00paboTKa H300pakeHHi,
ueiiponnsie cetir, CNN, cermenranusi, knaccudukanus

Momusayus u yeny: Hanmuuue WM OTCyTCTBHE MUTMEHTOB, 8 UMEHHO MEJIAaHWHA WU
aHToIlMaHa, B O00O0JIOYKaX 3€peH SAYMEHS BIMACT HAa HX TEXHOJOTHMYECKHE U
(yHKIMOHANBHBIE CBOMCTBA, KOTOPBIE BayKHBI JJISl TPOMBIIUICHHOTO IPUMEHEHUS U JJIs1
notpeourenst. CyIlecTBYIOIIME METOIBl pEIICHHsT STOH 3aaadd 00NajgaroT psIoM
HEIOCTATKOB, TAKUX KaK CyOBEKTHBHOCTb, OOJbIIAs CTOMMOCTb, TPYI03aTPaTHOCTD,
BpPEMS3AaTPATHOCTh M, KakK CJIEICTBHE, HEBO3MOXHOCTb HCCIECI0BAaTh OOJBILIOE
KOJINYeCTBO 00pa3noB. B HamieM mpoekTe peanu3yercsl albTepHATUBHBIA METO]
OTIpENeNICHUs COJEPXKAaHMS AHTOLIMAHOB M MEJIAHMHOB B OOOJIOYKE 3€pEH SUMEHS,
KOTOPBI OCHOBAaH Ha aHAIM3€ JABYXMEPHBIX N300paKeHUH, MOTYIEHHBIX HU(PPOBBIMU
KaMepamH.

Memoowvr u ancopummei: B pabore wncnonb3yroTcs ¢ororpaduu 3epeH sSUMEHs,
pasnoxxeHHbIX Ha vamke llerpu. s pemeHuss 3agad CerMeHTAlMM, a TaKXKe
KJaccu(UKAIMA  HCIOJb30BAINCh CBEPTOYHBIE HEHPOHHBIE CETH Ha OCHOBE
apxutekTypsl Unet [1]. Taxke 1ist 3aqaun KiaccuUKaIUU UCIIONb30BAJICS AJITOPUTM
Random Forest. Metpruka cermentaru — loU. Metpuka kiaccudukarmn — accuracy.
Pezynomamor: HanbopIIyro TOUHOCTH U3 TIOIYYEHHBIX MOJIETIeH I0Ka3ana CBEepTOUHas
CeTh CerMEHTalMK ¢ royoBoit i kinaccudukamuu (Unet with head [2]). Monens
CerMEHTUpPYeT H300pakeHne Ha aBa cios: 3€pHa U QoH. ['onoBa knaccudukanumn npu
3TOM OIpeeIIsIeT MUTMEHTALHIO 3ePeH Ha n300paxkeHnu. ACCUraCy MOAEIH COCTABIISIET
95.6 %.

bracooapnocmu: Marepuan ObIT TIONy4eH W3 KOJUIEKIMH sAMeHs Bcepoccuiickoro
MHCTUTYTa FeHETUYECKUX pecypcoB pacTteHuii umenn H.J. Basumnosa.

Cnucox aumepamypbi

1. Ronneberger O. et al. U-net: Convolutional networks for biomedical image segmentation.
2015;arXiv preprint arXiv:1505.04597.

2. Yakubovskiy P. Segmentation Models Pytorch}. GitHub repository
https://github.com/qubvel/segmentation_models.pytorch
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AHAaJN3 BIUAHUA AMUHOKHCJIOTHBIX 3aMeH R177A, R181A,
Y171F u H309A na B3aumoneiicrsue AP-3HI0HYKJI€a3bl
yesaoBeka ¢ [IHK-cyocTparamu

Bbakman A.C.*, Ky3uenos H.A.
Hnemumym xumuueckou buonoeuu u pynoamenmanvrot meouyunvr CO PAH, Hosocubupck, Poccus
* art-bakman@yandex.ru

KnroueBsbie cioBa: APE], sxcum3noHHast penaparysi OCHOBaHHMI, METO OCTaHOBIICHHOH CTPYH

Momusayusa u yenv: AP-3HI0HYKIIea3a denoBeka (APE1) ygacTByeT B 3KCIM3HMOHHON
pemnapanuu ocHoBanuit JJHK (BER), ocymectsnsist ruaponus dhochonudgpupHoii cesizu
B JIHK ¢ 5'-cropons! ot amypuHoBoro/anmupuMmuauHoBoro (AP) caifra. [lommmo AP-
caiitoB, APEl cnocobHa pacrmo3HaBaTh B KadecTBe CyOCTpaTa HEKOTOpEIE
MoudunupoBannsie Hykiaeo3uabl (NIR-akTuBHOCTE). Kpome Toro, pepmeHT obnanaer
3'-docharaznori, 3'-pochommdcrepasnoit, 3'-5'-d3k30HYyKIICa3HONH U IHIOPUOO-
HyKJIEa3HOH aKTUBHOCTAMHU. llempio maHHO#W paboThl OBUIO yCTAHOBIIEHHE POIHU
AMHHOKHUCIIOTHBIX ocTaTKkoB pepmenta R177, R181, Y171 u H309 B pacno3naBanuu u
nporneccupoBannu paznnuneix JJHK-cyOcTpaTos.

Memoowr u aneopummer: KuHeTnky B3amMoaelcTBuss MyTaHTHBIX ¢(opm APEL,
comepkammx 3amensl R177A, R181A, Y171F u H309A, ¢ JHK-mymmekcamwu,
coJiepKalluMy cuHTeTH4Yeckuil anamor AP-caifta (F-caiiT), mcciemoBanu MeTOJIOM
OCTaHOBJIGHHON CTpPYyHW ¢ JeTeKuueil ¢uryopecleHluy OCTaTKOB TpunTodana Oeska u
ocraTtka 6-kapOokcupayopecuenna B coctaBe FRET-maper B momekyme JIHK-
cyoctpara. CpaBHEHHE aKTHBHOCTEH MyTaHTHBIX (OpPM (epMEeHTa MO OTHOIIECHHIO K
paznuunbiM JIHK-cyOcTparaM mNpoBOAMIIOCH € TOMOIIBIO 3JIEKTPO(HOPETHUESCKOTO
pa3zesneHns peaklMOHHOM CMeCH B IOJIMAKPUIIAMUIHOM TeJie.

Peszynomamer: beuto nmokazano, uto 3ameHsl Y171F u H309A 3HaunTenbHO CHMKAIOT
AP-san0HyKT€a3Hy0 akTHBHOCTH APE] 3a cuer pe3koro ymeHbieHus Keat, TIPH 3TOM y
(epmeHTa ocraercsi cOoCOOHOCTH 3(PPEKTHBHO CBSA3BIBATHCSA C CyOCTpaToM. 3ameHa
R181A npuBOIUT K CHUKEHUIO Kear B 3 pasa, a Takke K CHIKEHHUIO CTaOMIbHOCTH
KOMILIEKCOB (pepMeHTa ¢ CyOCTPaToOM U C MPOILYKTOM, B PE3yJIbTaTe Yero HadIoaaeTcs
HeOompmoe cHmkenne ooOmer axtuBHoctd APELl. 3amena R177A He wu3sMmenser
3HaueHue Keat, HO 0OJIEryaeT qUCCOMAIMI0 (PepPMEHTA U3 KOMIUIEKCA C IPOLYKTOM, YTO
MPUBOJUT K HEOOJBIIOMY NOBBIIMIEHWIO 00mel AP-3HI0HYKIea3HOW aKTHBHOCTH.
Nzyuenne axtuBHOCTEel mo oTHomennio k apyruMm JIHK-cybcrparam mokaszano, 9to
3amensl R177A u R181A 3ameTHo cHmXKaroT 3'-5'-5K30HYKII€a3HYyl0 aKTUBHOCTD
(dbepmenta u HeMHOTO cHIKAOT NIR-akTHBHOCTB.

3axnouenue: TlpencTannoHAPHBIA KHHETHYECKUH aHAITN3 B3aUMO/ICHCTBHS MYTaHTHBIX
¢opm APE1 ¢ IHK-cyberparamu, copepkamumu F-caiiT, mo3BOIMI IPOSICHUTD POJIb
aMUHOKHCIOTHBIX ocTaTkoB R177, R181, Y171 n H309 B oTnenbHbBIX cTagusx GepMeHT-
cyOcTpaTHOTro B3anMoseicTusl. Taxoke mpoBeneH cpaBHUTENbHBIN anamu3 NIR- u 3'-5'-
9K30HYKJICa3HOW aKTHBHOCTEH, TO3BOJISIONIMNA CYIUTh O POJIM JIAHHBIX OCTATKOB B
cyoctpaTtHoli cnermduunoct APEL.

bnazooaprnocmu: Pabora nonaepskana rpantom PH® Ne 19-74-10034.
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BhbisiBiIeHHE FreHETHYECKHUX JIOKYCOB, aCCONMMPOBAHHBIX
CO BPEMEHEM CO3pEBaHUA MATKOM MIIeHUIbI

Bepexnas A. AL 2 Kucenésa A.A.Y, Cammna E.A !

L Huemumym yumonoeuu u cenemuxu CO PAH, Hosocubupck, Poccus
2 Hosocubupckuii 2ocyoapemeennwiii ynusepcumem, Hosocubupcx, Poccus
* al.berezhnayal@gmail.com

KiroueBble ci1oBa: Msirkas HIICHHIA, Bpems co3peBanus, QTL

Momusayua u yenvb. YpOXKaWHOCTh 3CPHOBBIX KyJIbTYp, HX ajanrtaimus K
HEeOIaronpuATHBIM YCIIOBUSM CPEJlbl BO MHOTOM OIIPEACIISIOTCS IPOIODKUTEIBHOCTHIO
OCHOBHBIX CTaJU{ pa3BUTUSA. BaXHEHIIMM 3TaloM SIBISIETCS BPEMsI CO3PEBaHUs
(mepuoa OT BCXOIOB JI0 CO3PEBAHUS CEMSH B KOJIOCE, BKJIIOYAIOLIUHN BpeMs KOJIOLICHUS
W BpeMs co3peBaHusl 3epHa). [eHermueckue (HAaKTOPBl, KOHTPOJIUPYIOLIHE
MPOIOJKUTENBHOCTD 3TOU (Pa3bl pa3BUTHS Y MSATKOHN MIIEHHIIBI, B HACTOSIINN MOMEHT
MPaKTUYeCKH He Wu3y4yeHbl. Llemb wuccienoBaHWs — BBIABICHUE JIOKYCOB/TCHOB,
OTIPEIEIISIOINX BPEMS CO3PEBAHMUS MATKOM MIICHHLIBL.

Memoovt u ancopummol: 17151 BEISIBICHHS HOBBIX JIOKYCOB U aCCOLIMUPOBAHHBIX C HUMH
TCHOB  NPUMEHSIM  BbIcOKompousBoauTensHoe SNP  reHorunmpoBanme ¢
ucnonp3oBanrem uuma lllumina Wheat 25K. T'eHoTHIMpOBaHHE OCYIICCTBICHO B
kommanuu TraitGenetics GmbH (I'epmanwust). [Toctpoenne renetndeckoi kaptsl 1 QTL
aHaJIM3 MPOBOJAUTCS C MCIOJIb30BaHHEM makeToB nporpamm MultiPoint UltraDense u
MultiQTL.

Pezynomamur:  Kaprupytomas  momymsinust  F2  momydeHa — cKpellMBaHHEM
HoBocubupckoii 31 u nmuanm 124-1. CamoonbuieHneM ObUTH TIONTy4YeHbl pacteHust F3.
Hnst pactenuii nokoneHust F3 ot ckpemuBanus HoBocuOupckast 31 X Jluaums 124-1
OIIpeleNiCHbl  MPOJOKUTEIBHOCTH CPOKOB  BCXOJBI—KOJIOIIEHHE, KOJOLICHHE—
CO3peBaHME M BCXOJbI—CO3peBaHHe B TedeHue AByX Jjer (2020 u 2021). [lepuox ot
BCXOJIOB 10 KousomeHust y rubpuaos F3 (2020) B cpemnem coctaBui 47.8 cyTok,
MUHHMMAJbHAS MIPOAOJLKUTEIBHOCTE 3TOTrO Iepruoja coctaBuia 39 nHel, MakcuMmalb-
Hasi — 63. CpenHsis IJMHA NEepUoJa KOJIOIIEHHEe—CO3peBaHue cocTaBuia 38.6 CyToOK,
JaHHAs BETMYMHA BapbUpoBaia B mpeaenax ot 29 mo 50 gaeit. MuHNMabHAS TPOI0I-
KHUTEIBHOCTh BETETAIMOHHOTO Iepuojia cocTtaBmiia 78 jHel, makcumanbHas — 98.
[Momyuensr mannbie o coctossHuu 24146 SNP B uccnemyemol TOMyNSIUHM, U3 HUX
nonmMop(HBIMH OKa3aiuch 6752 mapkepa. Kocerperupyromue Mapkepbl 00beTHHEHBI
B rpynmsl. J{ist pa3ouBku Ha rpymmnbl ObiT BbiOpaH mapametp rf = 0.275 (pairwise
recombination fractions), KoTopslii 103BOJISLT chopMHpOBaTH 24 Kiacrepa (IPyIIbI
cuerienus). Janee Oyner 3akoH4YeHa pa3padoTKa cTaOMIBHBIX T€HETUYECKUX KapT AJIs
KaXJIOM XPOMOCOMBI M BBISIBIICHBI JIOKYCHI KOJHYECTBEHHBIX Npu3HakoB (QTL) mis
BPEMEHHU CO3pEeBaHMsl MATKOM miueHUnbl. [lomyuyeHHble pe3yibTaThl MOXKHO OyIer
UCTONB30BaTh B HM3YYCHHWH  B3aUMOACUCTBHS  TI'€HOB,  KOHTPOJIMPYIOIINX
MPOJIOJDKUTENIHOCTh CTAJMK PAa3BUTHS TIIEHWIIBI, a TaKKe JJIs CO3JIaHHWS COPTOB
MIICHUIIBI, TPUCTIOCOOJIEHHBIX K Pa3IMYHBIM YCIOBUSM KYJIbTHBUPOBAHUSI.
bnazooaprnocmu: Pabota Beimonnena npu noaaepxkke PODU Ne 20-016-00059.
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IToxoop mapkepon xuopomactaoi JJHK
1 aHaJIM3a u3MeHYnBocTH Caragana jubata

Bbecconona B.A.
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Vpanvckuii ghedepanvhuiii ynusepcumem um. nepgozo llpesudenma Poccuu b.H. Envyuna,
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KiaroueBnie caopa: Caragana jubata, MosexyisipHO-TeHETHYECKHE MapKephl, THOETCKOoe IuIaro,
(UITOTeHETHKA, TATUIOTHIT

Momusayus u yeav. O0mHOCTH TuOeTCKO-I'MManalickoit u JlalbHEBOCTOUYHBIX (IIOp
HEOIHOKPAaTHO OTMeJalach OOTaHWKaMH Ha BHJIOBOM W POJOBOM YpoBHsX [1].
Caragana jubata (Pall.) Poir. — spkuii npumep (GIOPUCTHYECKHX CBSI3EH MEKIY
JaHHBIMU peruoHamu. [lIupokoe ucnosib30BaHHME KaparaHbl 'PUBAacTONM B HapOJIHOMN
Meauimrae Boctounoit CuOMpH BeleT K MCTOIEHUIO MPUPOIHBIX MOMyJIsiui. [loaToMmy
OYCHb BA)KHO 3HATh TI'CHETHMYECKYI0 H3MEHYMBOCTH AaHHOro Buza [2]. 3HaHUS O
TeHETHYECKOM Pa3HO00pa3uy MOMyJSIUMH HEOOXOAUMBI AJIsl PEKOHCTPYKLIUH HCTOPUU
pacceneHus BUja, BeIsIBICHUS renesnca Cubupckoii u JJansHeBocTouHOM (iiop, a Takxke
pa3paboTKu mporpaMM MO COXPAHEHUI0 OMOPa3HOOOPA3HsL.

Memoowr u aneopummel. Bceero mpoanamusupoBaHo 47 o6pas3mos: 29 ocobeil u3
TynkuHCcKoOrO paiiona Bypsaruu, 16 — u3 Onbckoro paiioHa MarajgaHckoil o0yactu u
IBa— ¢ 1oro-soctoka TuOerckoro Haropbs. Taxke u3 Genbank ObuLiH B3STHI
COOTBETCTBYIOLIME TocienoBaTenbHocT C. jubata kuraiickoro mpoucxoxaeHus. Ha
MEPBOM 3Tale MNPOBOAWIM TECTUpOBaHHE 16 yHHBEpCANbHBIX Map MIpaiMepoB K
MEXTeHHBIM creiicepam  xjoporuiacTHoro reHomMa. C  mapamMu  mpaiiMepoB,
00HApYXHUBIIUX CTAOMIIBHYIO aMIUTH(UKALNIO, IPOBOAMIN CEKBEHUPOBAHHE.
Pezynomamui: B pesynpraTe BBISBICHO I1Ba NOIMMOPGHBIX Mapkepa, atpH-atpl u
yuactok TabEF permoma trnT-trnL. CoueTaHne W3MEHYHMBOCTH 10 HHUM BBISIBHIIO
7 rarmoTunoB. Beibopka n3 bypsatun otanyaercst moBBIIIEHHBIM pa3HO00pasreM, 31eCh
oOHapyxeHo 4 ramorumna. B oOpasmax u3 MaragaHckoil BBIOOpKHM — 2 TaruioTHIIA.
V¥ tuberckux oOpas3noB — 1 rammorun. Okaszanoch, uTo Tomynauuu U3 bypstun u
Maramana 6au3ku kK THOSTCKOM TOMyYJISIINHN, HO TIPH 3TOM OTIUYAIOTCS APYT OT ApyTa.
B Cubupckoii u J|anbHEBOCTOYHOH YaCTSAX apeasia HaOIIIo1aeTCsl MOIUMOP(U3M.
3axnrouenue u docmynnocms. B xome paboThl 0TOOpaHBI MOJICKYJISIPHO-TEHETUICCKIE
MapKepbl, IEPCIIEKTUBHBIE /ISl O0Jiee MeTATbHBIX HCCIEOBAHUN Ha OONbIIeM 00beMe
MaTepuaia. Beisinena quddepennumanus BBIOOPOK U3 Tpex reorpaduuecKux peruoHoB.
OOHapy>keHa MyTalusi, KOCBEHHO yKa3blBalOIlas Ha CBS3b MOMYJSIMHA MOOEpEKbs
OXOTCKOT0 MOPS C TOMYJISIUSME U3 BOCTOYHOHN 9acTH THOETCKOro Harophs.

Cnucok numepamypui
1. Duan L., Yang X. A molecular phylogeny of Caraganeae (Leguminosae, Papilionoideae) reveals
insights into new generic and infrageneric delimitations. PhytoKeys. 2016;70:111-137.
2. UYyprommna A.T'., Bouapankos M.B., Orypeesa I'.H. I'eorpadus xaparansr rpuBacroii (Caragana

jubata (Pall.) Poir.) u ee duroreHoTHYECKAs! POJIb B PACTUTEIBHOM MIOKPOBE rop. Becmu. Mock.
yu-ma. Cep. 5. I'eoepagpua. 2020;3:108-117.
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CpaBHeHHe PeryJiTOPHOl AKTUBHOCTH T'€HOB AHTHPECTPUKTA3
ardA XxpoMoOCOMHOI0 ¥ IJIA3MHIHOTO MPOUCXOKICHHUS

I'magsrmesa-Asrapu M.B.*, EpreeBa M.A., KyBeipuenkoa A.Il., Pactopryes C.M.
Hayuonanvuviii uccnedosamenvckuil yenmp « Kypuamogckuii uncmumymy, Mockea, Poccus
* marglader@gmail.com

KiroueBble cj10Ba: aHTHPECTPHUKIMSA, PECTPHKLMOHHBIC CHCTEMBI, PETYJISIUS SKCIPECCUU

Momusayua u yenv. Cuctembl pecTpukuuu-moaudukanun (PM-cuctemsl) co3pator
«PECTPUKLUMOHHBIA Oapbep» Uil MPEAOTBPAICHUS MEKBHUAOBOIO TOPHU30OHTAIBLHOTO
MepeHoca TeHEeTHYECKOro Mmarepuana B OakTepusx. Panee ObIIO W3BECTHO, HYTO
KOHBIOTAaTUBHBIE TJIA3MHIBl U OakTepruodarn MOTYT MPOTUBOCTOSITH JAeHCTBHIO PM-
cucreM Onaromapsi — aHTUpecTpuKuuH. lccienoBaHue — aHTUPECTPUKIIMOHHBIX
MEXaHH3MOB BBIABHIO ydacTue reHa ardA. T'eHbl aHTHUPECTPHKLMK B IUIA3MUAAX
3aMIIAIOT WX OT PM-cHCTEM KIIETKH-XO35IMHA M TIOMOTAal0T MM PaclpOCTPaHSATHCS
yepe3 OakTepuanbHbIe KIETKH, 3amuuieHHble PM-cuctemamu. [loMuMo miia3MuIHBIX
AHTHPECTPUKTA3, MBI ONIPEACIUIHN T'eHbl ardA B OaKTepHaIbHBIX XPOMOCOMaX, KOTOPbIE
HUMEIOT ONpENENICHHBIH YpOBEHb TOMOJOTHM C IUIa3MUAHBIME TreHamu — ardA.
Nudopmaniun o peryisuuu dKCIPECCHU TUIA3MHUIHBIMU U OaKTepHaIbHBIMUA T'€HAMH
ardA panee mpejcTaBiIcHO He ObLIO.

Memoowvr u ancopummer: Jins TIa3MHIHOTO W XPOMOCOMHOTO TeHa ardA Mer
noarotroBuin mecth oubnmorek PHK: tpu kiona ardA+ u tpu kinona ardA—. J{ns
Boienennst PHK 6butn oTo6pans! mo 0.8 Mt HOUHBIX KyibTyp Kietok Escherichia coli.
Ocankn pecycnenaupoBanu B peareHte EXtractRNA («EBporen», Poccus) u
skcrparupoBanin  PHK cormacHo mnporokony mnpousBoiutens. bubmuoreku ObLIu
MOJITOTOBJIEHEI ¢ Mcmop3oBanreM Habopa NEBNext Ultra Il auist lllumina. BubnwoTtexu
cekBenuposand Ha lllumina NovaSeq 6000 ¢ nHo# cuuthiBanus 150 HYKJICOTHIOB Ha
KaXI0M KOHIle. MBI cOMOCTaBMIN JaHHble ¢ pedepencHsM renomom E. coli K12 ¢
MOMOIIBI0  MporpaMMHOro Takera bowtie2. CunTaHHbIE HYKJIEOTHABI OBUIH
npeobpa3oBansl B (aiin *.bam, oTCOPTUPOBAHBI M MPOMHICKCUPOBAHBI C MOMOLIBIO
samtools. OxBar Kkaxmoro reHa OLEHMBAJICA C IMOMOIIpI0 Tmakera Bedtools.
Hubdepenimanbhplii ananu3 ObuT BbINOHEH naketoM R edgeR ¢ wucrnonb3oBanueM
tecta umiepa i oueHKH JuddepeHInanbHO 3KCIIPECCUPYIOLINXCS TEHOB.
Pesynomamur: Ilpu noporosom P-value = 1 % wmbl momydmim 782 peryaupyembix reHa
At tiasmuHoro ardA u 1552 s 6akrepuanbHoro, 400 reHOB peryIupyroTcs 00eHMu
aHTHUpecTpuKTazamMu. VI3MeHeHus ypoBHEH 3KCTIpecCHy B IPUCYTCTBUU UCCIIETOBAHHBIX
reHoB  ardA  UMEIOT  JOCTOBEPHYK)  OTPHLATENBHYIO  KOppeimsauuio.  Mbl
WACHTU(QUIIMPOBAIA  TeHbI, W3MEHEHUS  OJKCIOPECCHM  KOTOpPBIX  HaumboJjee
«ITPOTHBOTIONIOKHBDY B IPUCYTCTBHH TUIA3MHUTHON ¥ OaKTepHaIbHOW aHTHPECTPUKTA3.
3aknouenue: IlokazaHo, 4To perynsTopHbiii 23pdexT reHoB ardA sBusercs alanTUBHBIM
U BeleT ce0sl B COOTBETCTBHM C IpoHcxokaeHueM reHa ardA. Ilnasmuanble u
OakTepHuaNbHbIe AHTHUPECTPHUKTA3bl PETYJIHUPYIOT aKTHBHOCTh OaKTepUAILHBIX T'€HOB,
YTO MOXET BIIHSTH Ha MEPEHOC TEHETUYECKUX DJIEMEHTOB B OAKTEPHAJBbHYIO KIETKY.
[Mnazmuasenii ardA perynupyer reHOM JUIs OOJIETYeHMsI STOTrO MEepeHoca, TOraa Kak
reHOMHas Bepcus ardA, Hao0OPOT, YCIOKHSIET STOT MPOIECC.
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JAu¢pepeHunanys monyasiui eJid eBponecKon u eu
CHOMPCKOI M0 OJJTHOHYKJICOTHAHBIM NOJUMOpdu3mMam:
B IIOMCKAaX alallTUBHON M3MEHYMBOCTH

['peunesukosa J[.J1.1*, Benokons M.M.!, Benokons 10.C.1, Mynpuk E.A L
[Tatoxuna A.B., ITonsikosa T.A.L, Cammueon A2, Kpyrosckuit K.B.1 34,
IMonuTos JI.B.!

1HHcmumym obweii eenemuxu umenu H.U. Basunosa PAH, Mockea, Poccus

2 Kagheopa sxonoeuu u sxono2uueckux nayx, Yuueepcumem Ymeo, Ymeo, llseyus

8 Jlabopamopus necuoii 2enomuxu, Hayuno-o6pazoeamenvlil yenmp 2eHOMHBIX UCCICO0BaAHUI,
Hnemumym ¢ynoamenmanvroti 6uonocuu u buomexnonoeuu, Cubupckuii ghedepanvHuiii yHugepcumen,
Kpacnospck, Poccus

4 Omoenenue necroii 2enemuxu u cenexyuu, I'émmuneenckuil yuusepcumem, I émmuneen, I'epmanus

* Dgrecnevikova@gmail.com

KnrodeBble c10Ba: IOMyIISIMOHHAS TEHETHKA, €1b €BPOMEHCKas, ellb CHONpcKas, Tud GepeHIranus

Momusayua u yenb. B COBpeMEHHBIX YCIOBHAX OBICTPO MEHSIOMIEHCS Cpebl
MOHUTOPHHT TEHETHYECKOTO PAa3HOOOpa3usi B TPUPOTHBIX MOMYJSIIUAX JIECHBIX
IPEeBECHBIX pacTeHuil TpebyeT mpumeHeHwss HOBbIX JIHK-mapkepoB, B ToM umcie
CBSI3aHHBIX C Pa3NWYHBIMA KOMIIOHEHTAMH IPHUCIIOCOOJIEHHOCTH. 3ajadell HaIlero
MUWJIOTHOTO  WCCIIeJOBaHMsl ObUla  OIEHKAa TapaMeTpOB  HM3MEHYMBOCTU  TIO
OJHOHYKJIEOTHIHBIM TonuMopduzMam (OHII) B momynsiusx BHAOBOTO KOMILIEKCA
eneit eponeiickoii (Picea abies (L.) Karsten) u cubupckoit (P. obovata Ledeb.),
BKJIFOUAst 30Hy UX MHTporpeccuBHoii rudpuamusanuu (P. x fennica (Regel) Kom.).
Memoowvr u aneopummut. WccnenoBanmum 10 BBIOOPOK W3 TPUPOJHBIX MOIYJISIHH.
Brinenenue JJHK u3 BbICYILIEHHOH CHUIIMKareaeM XBOU MPOBOJIUIIN C IOMOIIBIO METOAA
CTAB. Hccnenosana mamenunBoctb CAPS-mapkepoB, pa3paOOTaHHBIX AJsl AEBATH
OHII ©na ocCHOBaHWMM TOJHOTEHOMHBIX JHaHHBIX [l1]. ®parMeHTHBIH aHAIW3
PECTPUKIMOHHBIX MPOAYKTOB JAJISI pa3feieHus ajuiesiell ¢ HaJIuYhueM U OTCYTCTBHEM
caifTa pecTpUKLUHI IPOBOAMIM C OMOLIBIO AekTpodopesa B BepTukaisHoM [TAAT ¢
nocnenyromiein  okpackot EIBr m Busyammszamumeit B Y®-cere. HcciemoBamm
pacrmpejielieHle 4acTOT B 3aBUCHMOCTH OT TreorpauuecKux KOOPAWHAT BBIOOPOK,
JIMHEMHBIE KOPPETALMH OLIEHUBAJIM C TOMOIIBIO paHroBoro kputepus CnupMeHa.
Peszynomamur. Koppensiuu pacnpeneneaus dacror amnened CAPS ¢ mmpotoit He
BBISIBIEHO. BpusiBnensl poctoBepHsie (P < 0.05) knMHaNbHBIE W3MEHEHHS YacTOTHI
ajesel ¢ JoJIroTo ¢ 3araja Ha BOCTOK I10 IECTH JIOKYyCaM U3 JEBSATH UCCIICOBAHHBIX.
3axnouenue: Takum 00pa3oM, Mbl BEISIBHIIN KIMHAJIBHYIO H3MEHUYMBOCTh B KOMILJIEKCE
P. abies-obovata o 6osbimHCTBY HccnenoBanabix OHIL.

Cnucox aumepamypbi

1. Sullivan A.R., Fagernis Z., Zhao W., Meng J., Polyakova T.A., Shatokhina A.V., Shilkina E.A.,
Cherosov M.M., Zakharov E.S., Krutovsky K.V., Mudrik E.A., Politov D.V., Wang X.-R.
Genomic insights on migration and hybridization in the Norway — Siberian spruce complex.
Genetics Population: Progress Perspectives. 2017:286.
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OneHka reHeTHYeCKOi H3MEHYHUBOCTH KJIOHOB TJIHOCOBBIX
nepesbeB Pinus sylvestris L. B kyabType in vitro

I'ynsea E.H.*, KopxeneBckmit M.A.

Omoen komnnekcHvlx Hayunvlx ucciedosanuti KapHIL] PAH, ®UL] «Kapenvckuii Hayunviii yenmp PAH»,
Tlempo3zasoock, Poccus

* gIn7408@gmail.com

KiroueBble cj10Ba: COMakIoOHaNIbHas M3MeHYnBoCcTh, EST-SSR, Pinus sylvestris

Momusayusa u yerp: OIHAM W3 TIEPCIIEKTUBHBIX METOJOB B JIECHONH OMOTEXHOJOTHU
SIBIISIETCSI pAa3MHOKEHHUE C HCTI0Ib30BaHHEM TEXHOJIIOTHH COMAaTHIECKOTO SMOpHOreHe3a
[1], mo3BoOMSIONIEH MAacCcOBO MONYy4YaTh COMAKIOHBI DIUTHBIX TEHOTHUIIOB XBOMHBIX
pacternii. OJHAKO COMaKJIOHANBHBIE BapHWaHTHL, KaK IMPABIIO, OTIMYAIOTCS OT
MaTEpUHCKUX PACTEeHHH-AOHOPOB TO psAAy (EHOTHIMHUYECKHX W TEHETHIECKUX
npusHakoB [2]. llens maHHOW pabOTBI COCTOSJIa B H3YYCHUHM T'€HETHYCCKOMH
crabuinbHOCTH JIoKycoB EST-SSR B kynbType in vitro y Pinus sylvestris L.

Memoowr u ancopummul: B xadecTBe Marepwaina sl WCCIENOBAHUN HCIIOIB30BATH
KJIOHBI IDTFOCOBBIX JiepeBbeB P. sylvestris, mpouspacratomiue Ha ITerposaBoackoii JICTI
| mopsiAka M BBIJCTICHHBIE M0 CENEKIIMOHHO-TCHETHUECKUM TPU3HAKaM B DIUTHBIC. B
KauecTBE HKCIUIAHTOB U MHIYKIUHM KaJuTyca HWCIONB30BAIM IMOYKH, COOpaHHBIE B
MepHo, BBIHYXKICHHOTO TOKOsl (cepenmHa—konenr mapra 2020r.). MHMnumamuio u
CyOKyJIbTUBUPOBAaHUE Kajlyca B TEUEHUE Mecslla NpoBoawiM Ha cpexe MS ¢
momudukanued. [lomrorenomuayro JIHK Bbigensmum w3 XBOM H KaJUTyCOB METOIIOM
HUTAB [3]. Avmmmdukamuio ¢parmenToB JHK npoBogumm IIIP amamuzom ¢
ucnojib3oBanueM At EST-SSR mapkepos Ha amrundukarope BioRad T100 (BioRad,
CIIA). ®parmentssiii ananus [P mpoayKkToB MPOBOAMIN ¢ TOMOIIBIO KaTMIIISIPHOTO
anextpodopesa CEQ 8000 (Beckman Coulter, CILIA).

Pesynomamut. TecTupoBaHue CTAOMILHOCTH aMIUTM(HUKAIIMN JIOKYCOB M UX OTOOp Ha
OCHOBaHUH KPUTEPHS MOJTUMOP(H3Ma MO3BOJIMIN BBIICIUTD TPH Jiokyca lw-isotig07383,
Iw-isotig05123, Iw-isotig04195, wHambosice MEPCHEKTUBHBIX IS  HCCIIEAOBAHUSL.
CpaBHUTENBFHOE HCCIIEIOBAHNE PACTEHUH-IOHOPOB M WX KIETOYHBIX KYyIbTYp HE
BBISIBUJIO TEHETHUECKUX Pa3IMYUil HU IO OTHOMY M3 TPEX MapKepOB.

3axnouenue: Pe3ynbTaThl CBUAETENBCTBYIOT 00 OTCYTCTBUM U3MEHEHU B KOIUPYIOLIEH
YacTH TEHOMa Ha pPaHHUX CTaIusX COMaTHYeckoro smoOpuoreHesa. OmHako Uis
MOJITBEPIKICHHS JTAHHOTO BBIBOJIA TPEOYIOTCS OoJiee TIaTeIbHbIC HCCIIEIOBAHUSI.
brazooaprocmu: Paborta BBITIOJHEHA B paMKax rocynapctBeHHoro 3aaanust KapHI|
PAH (Otnen xoMIieKcHBIX Hay4yHbIX UccaenoBanuii KapHL] PAH).

Cnucox aumepamypbi

1. TperpskoBa U.H. u np. [lepcnekTHBB MUKPOKIOHAIBHOTO Pa3MHOKEHHSI XBOWHBIX B KYJIBTYpe
in vitro uepe3 comaruueckuit amoprorenes. Xgotinvie 6opeanvhoti 30uwi. 2012;29:1-2.

2. Bairu M.W. et al. Somaclonal variation in plants: causes and detection methods. Plant Growth
Regulation. 2011;63(2):147-173.

3. Devey M.E. et al. Inheritance of RFLP loci in a loblolly pine three-generation pedigree. Theor.
Appl. Genet. 1991;83(2):238-242.
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IIpumenenne uHruOUTOPOoB MTOR KaK MOAX0/ K CHUKEHUIO
HEraTHBHOI'O BJIMSIHHUS TJIIOKOKOPTHKOHI0B HA PEryJasiliuio
MEKKJIETOUYHBIX KOHTAKTOB KJIETOK paKka MOJIOYHOI KeJjie3bl

JIémuna J1.B.**, Kungkosa E.M.2, JIemosa E.C.2, I'puropsesa J1.11.2

1@I'BY BO « MUPAA — Poccuiickuil mexHoio2uieckuil yHugepcumemy, Mockea, Poccus
2 @I'BY «HMHI] onxonoauu um. H.H. Bnoxuna» Munzopaea Poccuu, Mockea, Poccus
* 99.dasha.demina@mail.ru

KiroueBble ci10Ba: pak MOJIOYHO#H XkKeje3bl, MtokokopTukouasl, MTOR, panamurms, LY 294002

Momusayus u yenv: I'mokokoptukonnsl (I'K) mupoko mpuMeHSIOTCS B KIMHHUYECKOU
MpaKTUKE, B TOM YHCJE U1 CHIDKCHHS MOOOYHBIX 3()h()eKTOB XMMHOIIPENapaToB IpH
Tepamiy CONHUAHBIX omyxoiieid. OJHAKO WX MPUMEHEHHE B KadeCTBE aIBIOBAHTOB IIPU
Tepanmud paka MoJoyHod okene3pl (PMXK), Moxker mnOpuBOAUTH K pa3oOIICHUIO
MEXKIICTOUHBIX KOHTAKTOB ¥ MOBBIIICHHON BEPOSTHOCTH MeTacTa3upoBaHusi [1]. Teuenune
PMX dacto compoBoxxiaercs HapymieHHeM curHanbHOro myth MTOR. Panee ObLIO
MOKa3aHo, 4To mpuMeHeHne nHruoutopoB MTOR B kombOunanuu ¢ I'K cHmkaet mobouHbIe
3¢ dexTsl cucteMHoro npuMeHenns 'K B OTHOIIEHNH OITyXxoJieil KPOBETBOPHOM CHCTEMBI
[2]. B oTHOIICHUY CONMIHBIX OMYXOJIeH MOMOOHBIX UCCIICIOBAaHHH paHee He TPOBOIIIOCE.
enb paboThl — M3yueHHe BIUAHUS HHTHOUTOPoB MTOR MHIUBHIYaTEHO U B KOMOWHAIIUH
¢ 'K Ha ypoBeHb 3KCIpeccuu psjia reHOB, OTBEYAIOIINX 32 (HOPMUPOBAHNE MEKKIETOUHBIX
KOHTakToB Ha Mozemsax PMOK in vitro. Memoowt u ancopummer: B pabore Obuin
HCIIOJIB30BaHbI KJIETOUHbIE TUHUH ToMuHATEHOTO (MCF-7) 1 6asainsaoro (MDA-MB-231)
PM2X, unruburopsr mTOR panmamurmmz, LY294002 (0.1 mxM) n I'K nexcameraszon
(100 MmxM). Knerkm pacceBanu B 6-ITyHOYHBIE IUTAaHmeETsl 1m0 500 THIC. KIIETOK, IMOCHIE
MIPUKPETUICHNS K TIOJUTOKKE BHOCWIM HccieayeMbie HHrHOnTOpel MTOR, nHkyOupoBamm
4 4, a 3aTeM B yacTh JiyHoK BHOcwiIH ['K. YpoBHHM skcnipeccun psina I'K-3aBUCHMBIX TEHOB,
CBS3aHHBIX C (HOPMHUPOBAHHEM MEXKJIeTOUHBIX aare3uit kierok PMXK (ICAM1, CDH1,
FIBL1, SK1, IL1B, RHOB, IL6), onpenemsnu merogom IIP B peanrsHOM BpeMeHH depe3
24 4 nocne obpadotku I'K. Pesyrvmamui. beino mokaszano, yto naruoutopsl MTOR u I'K
CHIDKAIOT 3kcrpeccuto e-kaaxepuHa (CDH1), omHako mnpu TpUMEHEHHH panaMHIIMHA
coBmectHO ¢ 'K HaOmonaercs moswimienue dkcnpeccnd CDH1 B kimeTkax 6a3anbHOTO U
momuHansHoro PMIK. B 10 ke Bpemst nuaruouropsl mTOR unrubupytot aeiictsue I'K Ha
akcrpeccuto reHoB ICAM1, FIBL1 u SK1 B kierkax PMXK. Bwi6oowi: Uaruburopsr mTOR
CIIOCOOHBI ~ PETYIMPOBaTh JKCIPECCHIO TCHOB, CBS3aHHBIX C  MEKKICTOYHBIMU
B3aUMOJICUCTBUSIMH U MHUIPALMEH OIyXOJIEBBIX KIETOK, TOHUXKAas METacTaTHUECKHUH
norenuuai kiaerok PMIK. ITpu aToM oHu MoryT HuBenuposars Aeiicrsue I'K Ha psia reHos,
CBSI3aHHBIX C akTuBanueidl MetactasupoBanuss PMJK. Takum o06pa3oMm, NnpuMeHEHHUE
uaruouTopoB MTOR B xoMOuHaIwu ¢ 'K MokeT cTaTh MOAX00M K CHH)KEHHIO ITOOOYHBIX
appexroB I'K mpu teparmmu PMIK. @uuancosas noodepocka: PaboTta BbINONHEHA TpU
¢bunaHcoBO# momuepxke Poceuiickoro Hayunoro ¢onma (rpant Ne 17-75-20124).

Cnucox aumepamypbi

1. Zhidkova E.M. et al. A brief overview of the paradoxical role of glucocorticoids in breast cancer.
Breast Cancer: Basic Clinical Research. 2020;14:1178223420974667.

2. Lesovaya E.A. et al. A novel approach to safer glucocorticoid receptor—targeted anti-lymphoma
therapy via REDD1 (regulated in development and DNA damage 1) inhibition. Molecular Cancer
Therapeutics. 2020;19(9):1898-1908.
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OneHka aHTHPECTPUKIINOHHOI aKTHBHOCTH reHoB ardA
XPOMOCOMHOT0 M TUIA3MH/IHOTO NPOUCXO0KIEHUS

EBteeBa M.A.*, 'manpimeBa-Asrapu M.B., KyssipuenkoBa A.Il., bopucosa A.A.,
Pacropryes C.M.

Hayuonanvuviii uccnedosamenvckuil yenmp « Kypuamosckuii uncmumymy, Mocksa, Poccus
* evteevamarta@gmail.com

KirwueBrle ciioBa: AHTUPECTPUKI U, PECTPUKIIMOHHBIE CUCTEMBI, PETYIIANUNA SKCIIPECCUN

Momusayus u yenv. CucreMsl pecTpukIuu-Moaupukanuu (PM-cucTeMsl) 3aluarT
0aKkTepun OT Yy>KEpOIHOI'O TEHETHYECKOoro martepuana. Ho cCyliecTBylOT TIeHbI
AQHTUPECTPUKIMH, TIO3BOJISAIONINE TOMaBUTh jeiictBue PM-cucrem. I'ennr ardA
SIBIISTIOTCS. MTHTUOUTOPaMU )epPMEHTOB PECTPUKIMU-MOTUPHUKALNY [-TO THITA, TOBTOPSIS
crpykrypy JHK caiita, ¢ KOTOpBIM CBSI3bIBa€TCS IIEIE€BOH Oe€lOK, W HeoOpaTumo
CBSI3bIBAs €ro. OTH IeHbI 3aLIUIIAIOT TIA3MHIBI OT PECTPUKLUOHHBIX CUCTEM KIIETKH-
XO3MHA W TIOMOTAIOT UM PpaCIpOCTPAHATHCA uepe3 OakTepHabHbIC KIETKH,
3alIUIICHHBIC PECTPUKIIMOHHBIMHU CHUCTEMaMH. OpnHako byHKIHS u
AHTUPECTPUKLUOHHAS AaKTUBHOCTh T€HOB, PACIIOJIOKCHHBIX HEMOCPEACTBEHHO B
OaKkTepHuanbHOM XPOMOCOME, U3BECTHA HE 10 KOHLIA.

Memoowl u ancopummer: I'erbl ardA ObLIM TONYYECHBI C TIOMOIIBIO aMILTH(DUKAIUK C
JIHK, Beimenennoii m3 mrammoB BKIIM  (https://vkpm.genetika.ru/), u manee
3aknoHupoBanbl B BekTop pKAN-T  («EBporem», Poccus). Ilpoepka
AHTUPECTPUKIUOHHOTO 3 (deKTa OCYIIECTBIsUIaCh 3a CYET CpaBHEHUS TUTPOB
Oaktepuodara Ao B oOpasmax kierok ABI1157, conepkammx KOHCTPYKIUH C
AHTUPECTPUKIMOHHBIMHI OellkamMu, ¥ HeMoau(puimpoBaHHBIX KieTkax AB1157 mo
MeToxy arapoBbiX cioeB (Meron ['pamma). B kadecTBe KOHTPOJBHOrO IITaMMa
ucnonb3oBasicsi TG-1 E. coli K-12, xoTopblii 00BIMHO HCIOJIB3YyeTCs Al (haroBoi
nH}EKIUH, TaK Kak y Hero orcyrcTByeT PM-cuctema.

Pesynomamur:. Tlpu HanbosnbiieM passegennn dara Ao ardA u3 B. bifidum mokaseiBaer
52 konoHuy Ha yamky IleTpu, 4To OYeHb OJU3KO K 3HAYCHHSM JUIS TUIA3MHJI C TEHOM
ardA u3 xowblorupoBaHHON Mia3Muael pKMI101 u pesynbraram Juis IiTamMma
Escherichia coli TG1. beuio nokazaHo, 4To HaIMYUE TeHa AHTHPECTPUKIMHU MTOTHOCTHIO
cHuMaeT 3amuTHbI 3ddext PM-cucrem wietku. B mpucyrcerBum ardA tutp ¢ara
«BOCCTaHABIIMBACTCS» MOYTH J0 YPOBHs «0e3 orpanmueHwmiiy, mramMm TGl. B To ke
Bpems ardA u3 xpomocomsl B. bifidum Bener ce0st Tak ke, kKak COOTBETCTBYOLIAs
aHTUpECTpUKTa3a M3 IUIa3Muabl KoHbtoramuun pKM101, mpakTudecku MONMHOCTBIO
cHuMast 3 (HeKT peCTPUKITMOHHON 3alTUTHl OaKTEPHATFHON KIETKH.

3axnouenue: BriepBble MOATBEP)KICHA aHTUPECTPUKLUMOHHAS (QYHKIIMS XPOMOCOMHOTO
Bapuanta reHa ardA w3 Oakrepunm B. bifidum, oOmamaromas moaHBIM
AQHTUPECTPUKIIMOHHBIM JICHCTBHEM, HECMOTpPS Ha CIIa0blii YpOBEHb T'OMOJIOTHH U
pa3HyO JJIMHY.
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CoOopka u anau3 renomMa Hedrepasaarapuero MTaMmmMa
Rhodococcus erythropolis BKIIM Ac-1659

Mzorosa A.O.*, baxmyrosa E.JI.1, Kopxenkos A.A.%, Tomakos C.B.%,
Cunopyk K.B.2, Baprymmnsiit A.A.2, ITatpymesa E.B.} 2, TTarpynies M.B.!

Y Hayuonanonwiii uccnedosamenvcruti yenmp «Kypuamoeckuii uncmumymy, Mockea, Poccus

2 Hayuonanvmwlii uccnedosamensckuii yenmp «Kypuamoescxuii uncmumym — FocHUHzenemuxay,
Mocxea, Poccus

* anu.izotova@mail.ru

KuroueBble ciioBa: cO0pka reHOMa, aHaIU3 FeHOMa, IECTPYKTOPBI YTIICBOIOPOIOB

Momusayus u yens: IlpencraButenu suma R. erythropolis mmpoko ucmonssyrores B
TEXHOJIOTHIX OMopeMeInalyi Kak On0dIMYIIBraTopsl U IECTPYKTOPHI YTIIEBOA0POI0B. B
JaHHOM paboTre ObLT ceKBeHHpOBaH reHoMm mrtamma R. erythropolis BKTIM Ac-1659,
BBIICTICHHBIH U3 3arps3HeHHON HeThio mo4Bbl B Cubupu. Llenpio paboThl OBLITH MTOMCK
Y UICHTU(UKAINS TEHOB, OTPEACISIONINX CIOCOOHOCTh IITaMMa pasiiarath HeQTh.
Memoowr: T'enomuyto Oubnmmoreky roroBwin ¢ nomompio KAPA HyperPlus™ Kit.
CexBenupoanue npooawitn Ha lllumina MiSeq ¢ uconszoBannem MiSeq Reagent Kit
500 v2. KoHTpoib KayecTBa CHIPBIX MPOUYTEHUH OCYIIECTBIIICS C MOMOIIBIO TaKeTa
fastp v0.20.1. CGopka reHoMa TPOBOAMIACE C TMOMOINBIO Takmiaiina ZGA
(https://github.com/laxeye/zga/). KauecTBO cOOpKH OIIEHHBAIOCH C TIOMOIIBIO MMaKeTa
CheckM. Aunoranus reroma 6bu1a poseena npu oMo NCBI Prokaryotic Genome
Annotation Pipeline.

Pesynomamur: Coopka reHoma coctosiia u3 170 koHTHrOB 0011Ie#H AynHoM 6612324 11.H.
u metpukoit N50 664755 n.H. AHanmu3 KadecTBa COOPKH 110 MaPKEPHBIM I'eHaM ITOKa3ajl
ypoBeHb NOJHOTHI 99.94 % u ypoBeHb KoHTamuHAIMU 3.24 %. TakCOHOMHUYECKHUI
aHanu3 ompeaenwi mraMm kKak R. erythropolis. AHanu3 TreHEeTHYeCKHX IyTei
Jerpagandd He(TH BBISBHJI JBa KiacTepa TEHOB, OTBEUAIOIIMX 3a TEPBBIH dTar
YTWIN3alMU  QJIKaHOB M  BKIIOYAIONIMX Te€H pyOpeIOKCHHOB, TeH aikaH 1-
MOHOOKCUT€HAa3bl M TE€H peryisaropa TpaHckpunimu cemeiictBa TetR. Anamus
METa0OJMMUECKUX MyTeH TMOoKa3zal Haluuue IyTed Jerpajalud >KUPHBIX KHCIOT,
CTepouIoB, OeH30aTa, a Takke OMOCHHTE3a reMa U KoOajlaMuHa, aCCHMUIIALMOHHOTO
BOCCTaHOBJIEHHs cyinbdaToB. [Ipu 3ToM myTH MeTaboiM3Ma MOJIHAPOMATHYCCKUX
YTJIEBOJIOPOJIOB BEHISIBIICHBI HE OBLITH.

Buisoowr: Coopka u ananus remoma mramma R. erythropolis Ac-1659 no3sonmiu Ha
OCHOBaHUM IOJYYEHHBIX JAHHBIX MPOU3BECTH TAKCOHOMHYECKYIO HACHTU(DHKALUIO
mramma. OYHKIIMOHATIBHBIA aHAJM3 T€HOB TIO3BOJIMII BBISBUTH J[BA KJIacTepa I'€HOB,
OTIPEIENSIONINX  CIIOCOOHOCTh mTaMMa J(GQGEKTHBHO pasiiaraTh alupaTHIecKue
YTIIE€BOIOPOIBI.

Hocmynnocms  Odannwix: Tenom poctymen B NCBI GenBank mom womepowm
JAGVVT000000000.1. Heobpaboranusie mpourenus noctymasl B NCBI SRA mon
HomepoMm SRX109105309.

bnacooaprnocmu: Cornamenne ¢ MunoOpuayku Ne 075-15-2019-1659 ot 31.10.2019.
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Penpe3eHTATMBHOCTH Pa3JIMYHBIX MUKPOHHUII OMOTONA
POTOBOIi MOJIOCTH VISl AHAJIN3a CYMMAPHOT0 MUKPOOHOMA

Kmumenxko E.C.*, benskosa H.JIL., UrymuoB U.A., Cytypuna JI.B.
Hayunvii yenmp npobnem 300posvs cemvbu u penpodykyuu weiosexa, Upxymcek, Poccus
* klimenko.elizabet@gmail.com

KuiroueBble ci10Ba: MUKPOOMOM, CITIOHA, 3yObl, CHHAPOM IOIHKHUCTO3HBIX SHUHUKOB

Momusayus u yenv: Vicxoas M3 MPOTHOCTHYECKOTO aHann3a (QPyHKIHMOHAIHHOTO
pa3zHOOOpa3wsi, MHUKPOOWOM pOTOBOW TIONOCTH TPEACTABISET EAWHBI OHOTOIL
MuKpoOHOM CITIOHBI MOXKET OTPaKaTh TOT K€ MPOGUIb GYHKIUOHAILHOW aKTHBHOCTH,
YTO U CyMMapHBIH MHUKPOOHOM IMOJIOCTH pTa (3yOoAecHEeBbIe KapMaHbI, JecHa, HEOO,
meKkn W s3bIK). Llenmpro nmaHHOW pabOTHI CTANO0 CpaBHEHHWE TAaKCOHOMHYECKHX U
(hYHKIIMOHANBHBIX MPOo(UiIe MUKPOOHUOTHI Pa3TUYHBIX MUKPOHHUII OMOTONA POTOBOM
HOJIOCTH.

Memoovl u aneopummul: Y IBYX MaIlHEHTOK C CHHAPOMOM IOJMKHUCTO3HBIX SIMYHUKOB
(CIIKS$) OBt B3ST MaTeprall U3 CEMU JIOKAIUH POTOBOH MTOJIOCTH (IIECTh 3y00IECHEBBIX
KapMaHOB U CIIIOHA B JBYX NOBTOPHOCTAX). CeKBEHHpPOBaHHE AMILTUKOHOBBIX
oubarorex nposoawan Ha miarpopme lllumina MiSeq. Inst 00paboTku pe3yabTaToB
CEKBEHHPOBAHHS AMIUTHKOHOBBIX OMOJIMOTEK W MPOTHO3HPOBAHUS (YHKIIHOHAIEHOTO
MOTEHIMaTa 0aKTEepUaTbHOTO COOOIIECTBA UCIOIb30BAIH MTAaKeThl MporpaMm (iime2-
2020.2 u PICRUSt2 v2.4.1 cOOTBETCTBEHHO.

Pesynomamur: B uccnenyempix 6uoronax ObIo0 0OHApYKEHO AECSATh OaKTepHAIbHBIX
¢wun. JlomunaupyommmMe  GuiaMu  SBISUTMCH  Firmicutes (cpemnee OTHOCHTENbHOE
obmmne 34.6 +£14.42 %), Bacteroidetes (32.85+13.14%) wu Proteobacteria
(16.27 + 13.5 %). Haubonee mupoko mpeactaBieHHbIME pojaMu Obiin Prevotella
(21.85 + 17.35 %), Streptococcus (16.02 + 14.56 %), Haemophilus (10.02 + 11.99 %) u
Veillonella (10.59 +9.96 %). CooTHollleHHE BHIOB B COOOIIECTBE CIIOHBI YETKO
OTJIMYAJIOCh OT COOTHOIIECHUS BHJIOB B COOOIIECTBE 3y0OJECHEBBIX KapMaHOB. B
MHKpPOOHOM coo0riiecTBe citoHbl Jomuauposaau Prevotella u Veillonella, Torna xak B
OMoLIeHO3aX, aCCOLMMPOBAHHBIX C 3yOOJECHEBHIMM KapMmaHamu, — Streptococcus m
Haemophilus. C nmomormpsto nporpammbl PICRUSE2 Obiia mostyuena unpopmaims o
(yHKIMOHANBHOM Tpoduiie MUKPOOHOTHI 3y00/E€CHEBBIX KapMaHOB U CIIOHBI 00EHX
MalMeHTOK. Bce MUKpOHMIIM, NpH pa3iMyaromieMcsi TaKCOHOMHUYECKOM Mpoduie,
MOKA3bIBAIM CXOAHBIE (YHKIMOHAIbHbIE OCOOEHHOCTH. BpICOKkme mOKa3arenun
OnocHHTETHYeCKUX (QYHKIMH B MHUKPOOMOTE YKa3bIBalOT Ha aKTUBHBIA MeTabOoIU3M
OakTepuii B pOTOBOH 1MOJIOCTH 00EUX NAUEHTOK.

3aknouenue u docmynnocms: B pa3HBIX MUKPOHHIIIAX POTOBOH MOJOCTH MTPE0OIalatoT
pasHble OaKTepHANbHBIC BHUBI, HO OHHU BBIOJNHIIOT CXOJHBIE MeTabONUYecKue
(GYHKLIMH, 4YTO TMO3BOJISIET CYMTAaTh aHAJIW3 MHUKPOOMOMa CIIOHBI JOCTaTOYHO
penpe3eHTaTUBHBIM AJIS1 XapaKTEPUCTUKA MUKPOOHOMA POTOBOM MOJIOCTH.
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MeToabl TpaHchopManuy HUAHOOAKTEPHUIl U X MPUMEHEHHUE

KyBeipuenkosa A.Il.
Hayuonanvuviii uccneoosamenvckuil yenmp « Kypuamosckuii uncmumymy, Mocksa, Poccus
* kuvyrchenkova@phystech.edu

KiroueBrble cjioBa: TeHOMHOE PEAaKTUPOBAHUE, III/IaH06aKTepI/I${, WTaMM-IIPOAYHEHT

Momueayusa u yenv. 1lnaHoOakTepuu — 3TO EAMHCTBEHHBIC OaKTEpHUH, CIIOCOOHBIC
OCYILECTBIATH KUCIOPOAHBINH PoTOCHHTE3. 1151 ®KU3HH UM TpeOyeTCsl JIUIIb CONMHEYHBIN
cset, CO2 1 HeOpraHWYeCKHe SIIEMEHTHI, YTO JleNlaeT IMAHOOAKTEPHH MOMYJIIPHBIMH
00BEKTaMH IS CO3JaHUs [ITAMMOB-IIPOAYLIEHTOB. VX nprMeHeHne A1l IPOU3BOJACTBA
MPOMBIIIJICHHO BaXXHBIX MPOJYKTOB SBISIETCS HanOoJiee KOJIOTUYECKH YHCTBIM, a
WCTIONB30BaHHE WX BMECTO PACTEHHWH MO3BOJISIET CHU3UTH TPeOOBaHUSA K 3eMile H
CHIYKAeT KOHKYPEHILIMIO C IPOJOBOJILCTBEHHBIMH KYJIBTYPaMU.

Memoowvr u ancopummur. T'enermueckuii mepeHoc uyxkeponnord JHK B xmerkn
MAaHOOAKTEpUl BO3MOXKEH pPa3jIMYHBIMUA CIIOCOOAMHU: €CTECTBEHHBIM miyTeM [1],
anekTpornopanueit [2], korbstoranueii [3]. CymecTByeT Takxke METO]T TpaHC(OPMAIIHH C
MOMOIIBI0 TE€HHOH MymKH [4], HO OH HE MOJIyYWJ IIUPOKOTO HPUMEHEHHS IS
TpaHcopmanmuu nuaHoOakrepuii. Kpome Toro, Ha JaHHBIH MOMEHT IS
HCCIICIOBAHHBIX LMAHOOAKTEpUH HE MPHUMEHSIOTCS TPAaHCAYKUMS, HECMOTps Ha
M3y4eHUe Pa3IUnIHbIX THaHo(haros [5], © METO XUMHUIECKOH TpaHC)OpMAaIIHH.

OpHO W3 HampaBiIeHWHA NMPUMEHEHHS ITMAHOOAKTEpPHUIl — XUMHUYECKOE MPOU3BOICTRO.
BaxHoii 001acThi0 XMMHYECKOTO MPOM3BOACTBA I[HMAHOOAKTEPHU  SIBISIETCS
MIPOM3BOJCTBO NPOAYKTOB, KOTOPbIE MOTYT MCIOJIb30BAaThCsl B KauecTBE OMOTOIIMBA.
Kpome Toro, moiydeHne nuaHOOAKTEPHAJIbHBIX MITAMMOB-TIPOAYLIEHTOB Pa3IHMYHBIX
MPE/IIECTBEHHNKOB IJIACTHKA CIIOCOOHO CHU3HUTH MOTPEOJIEHHEe HCTOYHUKOB HEPTH JUIsI
MIPOM3BOJCTBA ILIACTMACC M MoauMepoB. [loMrMO 3TOro, MONMyYeHHBIE C ITOMOILBIO
MOIUGHUUMPOBAHHBIX  [MAHOOAKTEpUH MPOAYKTHI MOTYT  HCIOJb30BaThCSI B
(dapManeBTHKe, KOCMETHUECKOW M TMHIIEBOH MPOMBIIUIEHHOCTH, 8 TaKKe BO MHOTHX
JpYyTUX cdepax YenoBeuecKon )KU3HEACATEILHOCTH.

3aknouenue: LlnanoGakTepun SBISIIOTCS MPUBJIEKATEIBHBIM PECYPCOM ISl TTOJTyYSHHUS
Pa3IMYHBIX MPOMBIIIICHHO 3HAYMMBIX MPOAYKTOB. [IpuMenenne MoauduImpoBaHHbIX
MaHOOAKTEpU /7Sl POU3BOJCTBA OMOTOIINBA, XUMUYECKUX MPOAYKTOB, TPOAYKTOB
Ha OCHOBE HEe()TH SBIAETCS XOPOLIEH «3esleHON» anbTepHaTHBOM. [IpocTora crioco6oB
KyJIbTHBHPOBaHHA M  JOCTYNIHOCTb  METOJIOB TI€HOMHOIO  PEIaKTUPOBAHUS
MUaHOOaKTEpUi O3BOJISIOT HAUTH UM ITPUMEHEHNE B (papMalleBTHKe, KOCMETUIECKOM
W THUIIEBOH NPOMBIIUIEHHOCTH, a TaKKe JIsi NPOM3BOACTBA MHOTHMX JIPYTUX
HEOOXOIUMBIX IPOILYKTOB.

bnazooaprnocmu: Uctounnk ¢uaancuposanus — Cornamenne ¢ MunoOprayku Ne 075-
15-2019-1659 ot 31.10.2019.

Cnucox aumepamypbi

Nies F. et al. PLoS One. 2020;15(6):€0234440.

Bruns B.U., Briggs W.R., Grossman A.R. PNAS. 1984;81(5):1561-1565.
Takeyama H. et al. Biotechnol. Techniques. 1995;9(5):355-360.

Rimon A., Oppenheim A.B. Virol. 1975;64(2):454-463.

Hu N.T. et al. Virol. 1981;114(1):236-246.
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DeHOTHINTHYECKHE XAPAKTEPUCTUKH pacTeHuid Tadaka,
MYTAHTHBIX 10 T€HAM CeMEeHCTBA
XUHOJUHAT pochopudosnaTpancdepas

JIeixuna A.b 2% Koctuna H.2, Jlompaues J1.3, Cnacensuukosa A.%, Tomumun M.12,

Pomanosa A.!, 'epacumosa C.- 2

L Uuemumym yumonoauu u 2enemuxu CO PAH, Hosocubupck, Poccus

2 Hosocubupckuii 2ocyoapcmeennviti ynusepcumen, Hosocubupck, Poccus
3 Unemumym opaanuueckoii xumuu CO PAH, Hosocubupck, Poccus

* a.lykhina@mail.ru

KiioueBble ci10Ba: reHbl OHOCHHTE3a HHUKOTHHA, Tabak O6BIKHOB€HHLIﬁ, HaHpaBJ’IeHHLIfI MYyTarcHes

Momusayus u yenv. HakomnneHne HUIKOTHHA B JTUCTHSAX Tabaka OOBIKHOBEHHOT'O YacTO
ABIAETCS ~ HEONAronmpusTHHIM  (aKTOpOM TP €ro  HUCIOJNB30BaHHHM B
OMOTEXHOIIOTHYECKUX IeX. HokayT KIIO4eBBIX TEHOB OMOCHHTE3a HUKOTHHA MOXKET
MPUBECTH K CHW)KEHUIO €ro YpOBHA. B HacTosiem ucCClelTOBaHUU TEXHOIOTHUS
Cas9/gRNA 06buta MCroNb30BaHa JIsi HANMPaBACHHOTO MyTareHe3a r'eHa XHHOJHHAT
thocdopudoznnrpanchepassr 2 (QPT2), KOTOpPEI y4acTByeT B CHHTE3€ THPUIAMHOBOTO
KOJIBLIA MOJIEKYJIbl HUKOTHHA.

Memoowr u ancopummer: Ha ocuoBe Bekropa RGEN (RNA-guided endonuclease),
Hecymero kaccery Cas9/gRNA, ObuM co3gaHbl T€HETHUECKHE KOHCTPYKLHH,
Harpasisone Hykieasy Cas9d k cailTaM-MHUIIEHSM, KOHCEPBAaTHBHBIM BO BCEX ABYX
romosiorax reHa QPT2 (LOC107820078 u LOC107829122). DTH KOHCTPYKIHMH
WCTIONB30BAIMCh COBMECTHO il OMOOayumMcThdeckoil TpaHcdopmarnmu Tabaka.
HomomauTensHo kK RGEN BekTopam B kiteTkn Tabaka BBOAMIACH TUTa3MHJIa HA OCHOBE
pBl121, comepxamas reH yCTOWYMBOCTH K KaHaMUIMHY W pernoprepHbiii reH GUS.
Cenekuuio TpaHCPOPMHUPOBAHHBIX PACTEHHI TPOBOJIUIIY C TPUMEHEHNEM KaHAMHUIIHA.
Pe3synomamur. Bpun nOy4YeHBI TPU KIOHOBBIE THHUH T (0, B KOTOPBIX 002 TOMOJIOra reHa
QPT2 okazamuce MyTHpOBaHHBIMH. PacteHuss Ta0aka, TOJBEPTIIMECS CaWT-
HanpaBieHHOMY MyTareHe3y 1o reny QPT2, mposBisiu cepbe3Hble GpeHOoTHIIYEeCKHe
aHOMaJIM¥, TaKhue KaK MHTUOMpPOBAaHHE POCTA, YMEHBILICHHE KOJIMYECTBA M pa3Mepa
JIUCTHEB, IOHTOCTUJIMA U CHIKEHUE (epTHILHOCTH NbUIbLEL. CofiepkaHue HUKOTHHA B
JUCThSX ATHX MYTaHTOB ObLIO B 6.5 pa3a HIDKE, YeM B JIUCThSIX PACTECHUHN JIMKOTO THIIA.
3axnmiouenue: TlpenBapuTeIbHO MOXXHO 3aKIHOYUTh, uT0 reH QPT2 HeobOxoaum He
TOJIBKO U151 OMOCHHTE3a HUKOTHHA, HO M JJI HOPMAJILHOTO POCTa U Pa3BUTHS PaCTEHUH
Tabaka OOBIKHOBeHHOTO. llody4eHHbIE  pacTeHHsT TPEACTABISAIOT  BBICOKHH
(dyHIaMEHTANbHBI WHTEpEC Kak MOJICNb JIISl MCCIEAOBaHHUS (DYHKIUH OTAEINBHBIX
reHoB cemeiictBa QPT.

bnazooaprnocmu: Pabota BbInonHEeHa TpU MOJAEPKKE MPOeKTa 6a30BOro OI0KETHOTO
¢bunancupoBanust Munoopuayku P® (Ne 0259-2021-0012).
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DOUIOTPAHCKPUIITOMHBIH AHAJIM3 T'€HHbIX CeTel
caxapHoro auadera 2 tumna

Maptromesa T.A.} 2% Mycrapun 3.C.1 2, Knumonros B.B.3, JlTamun C.A.L 2

L Huemumym yumonoauu u 2enemuxu CO PAH, Hosocubupck, Poccus

2 Hosocubupckuii 2ocyoapcmeenmniii ynusepcument, Hoeocubupck, Poccus

3 Hayuno-uccnedosamensCkuil uHCmumym KIuHUYeckotl u 9KCnepuMeHmansHotll iumgponozuu — guauan
ULul” CO PAH, Hosocubupck, Poccus

* martusheva@bionet.nsc.ru

KnroueBble cioBa: caxapHsbIil quabeT 2 THIIa, TeHBI, pritocTpaTurpadus, SKCIpeccus

Momusayus u yenv: HWccrenoBanue caxapHoro nuabera 2 TWOA B HACTOSIIEE BpeMs
CTaHOBHUTCS Bce Ooyiee BOCTpeOOBAaHHBIM, TaK KaK YUCIO 3a00JeBIIUX, IO JaHHBIM BO3,
JIaKe CPe/iu IeTeH U MOJPOCTKOB CTPEMUTENBHO yBennuuBaeTcs. dunoctparurpadudaeckuit
aHaNIN3 — 3TO aHAJIM3 MAKPOIBOJIOLHOHHBIX OCOOCHHOCTEW, OCHOBAHHBIH Ha OICHKE
pachperesieHusi OPTOJIOTUYHBIX T€HOB B TEHOMAX OPraHU3MOB M3 Pa3HBIX TAKCOHOMHUYECKUX
rpymn [1]. Ucnonp3yst punoctparurpaduueckuil moaxo/1, MOXHO OTCIICIUTh XapaKTEPHBIE
BpeMEHA BO3HMKHOBEHHUS T'CHOB, B YaCTHOCTH, OTBETCTBCHHBIX 3a Pa3BUTHE OOJIC3HCH.
OUITOTPaHCKPUTITOMHBIN aHAJIN3 KOMOMHHPYET B ceOe (pritocTpaTurpadhuIeckuii aHaAIU3 1
aHaJM3 KCIPECCUOHHBIX NAaHHBIX. C €ro MOMOIIBI0 MOXKHO ONPENEIUTh TAK HA3bIBACMBIi
SBOJIIOIMOHHBIN BO3PACT TpaHCKpUnToMa [2].

Memoovl u anecopummsi: Hamu ObUIM OTOOpaHBI ITOJIHOTGHOMHBIC JaHHBIC W3 0a3bl
GEODataSets no skcrpeccruy IeHOB B MATH Pa3IMYHBIX TKAHIX JIFOJICH, OOJBHBIX CaXapHBIM
quabeToM 2 TWMa, a UMEHHO B B-KIETKaX MOKETYIOYHOM JKeJe3bl, KIETKaX CKEIEeTHON
MYCKYJATYpBhl, CEPACYHO-COCYAUCTON CUCTEMbI, )KUPOBOH TKaHH W nedeHH. C MOMOIIBI0
Orthoscape, npumoxkennsi Cytoscape, ObLIM MOJydYEHBI OLIEHKH YPOBHS T'€HETHYECKOM
W3MEHYHUBOCTH M 3BOJIIOIIMOHHOTO BO3pacTa mccienyeMbix reHoB [3]. Ha ocHoBe ananusa
JIUTEpPaTypbl ObLIM 0TOOPAHBI [eHBI, ACCOIMUPOBAHHBIC C CAXapHBIM AUabeTOM 2 TUIIA, U IS
HUX ¢ ToMomIbio 0a3bl maHHBIX STRING mnonydena wHpoOpManus o B3aUMOJICHCTBHSIX, Ha
OCHOBE Y€ro MOCTPOCHA FCHHAS CETh.

Pesynomamor: JIns NaHHBIX MO 3KCIPECCHHM TE€HOB VIS MATH Pa3IMYHBIX TKAHCH JIIOICH,
CTPAJAIOIINX OT CaxapHOro nuabera 2 THUIA, TONYYEHbI 3HAYCHUS HHJCKCOB BO3pacrta
TPAHCKPUIITOMA U MHACKCOB JIMBEPIeHIUH Jisi TeHOB. [10 3HaUSHHMSAM MHICKCOB BO3pacTa
TPAHCKPUIITOMA P-KJICTKU TOKETYIOUHOM JKEIe3bl CYIICCTBCHHO Pa3IMYalOTCsS U UMEIOT
Ooyiee JPEBHUI ¥ JBOIIOIMOHHO KOHCEPBATHBHBIA TPAaHCKPUIITOM, MPU ITOM U BCEX
TUTIOB TKaHEH TmpeoliagaeT OSKCIPEeCCHs OTHOCUTEIBHO JPEBHHX H  DBOJIOLUOHHO
KOHCEPBATUBHBIX T'eHOB. [IpH aHajIM3e IeHOB, ACCOLMHUPOBAHHBIX C CaxapHBIM JUAOCTOM
2 THIa, YCTAaHOBIICHO, YTO OONBINAS WX YaCTh SBISIFOTCS DSBOJIOIMOHHO JPCBHUMH U
KOHCEPBAaTUBHBIMH.

Frazooaprnocmu: Vicenenosanue noauepxkano rpanrom PODU Ne 20-04-00885 (A).

Cnucox aumepamypol

1. Domazet-Loso T., Brajkovi¢ J., Tautz D. Trends Genetics. 2007;23(11):533-539.

2. Domazet-Loso T., Tautz D. A phylogenetically based transcriptome age index mirrors ontogenetic
divergence patterns. Nature. 2010;468(7325):815-819.

3. Mustafin Z.S. et al. Orthoscape: a cytoscape application for grouping and visualization KEGG
based gene networks by taxonomy and homology principles. BMC Bioinform. 2017;18(S1):1-9.
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IIpoucxoxaeHne pocCUCKMUX ABTOXTOHHBIX COPTOB BUHOIPaaa

[lerpora K.O.*, KopxenkoB A.A., ®enocos JI.1O., Tomaxos C.B.
Hayuonanvuoiii uccneoosamenvckuii yenmp « Kypuamosckuii uncmumymy, LIIUMY Kypuamosckuii

cenomHulll yeump, Mockea, Poccus
* Petrova_KO@nrcki.ru

KirwueBrle ciioBa: BHUHOI'paJ, OTHOHYKJICOTUAHLIC HOJ'II/IMOp(bI/I?)MI)I, CEKBCHUPOBAHUC, q)HJIOl"eHeTI/IKa

Momusayus u yenv. COBpEMEHHBIE METOIBI ONpeNeNieHHS BUAOBOW M COPTOBOM
NPUHAIISKHOCTH BUHOTpaaa VitliS Jiernu B OCHOBY HECKOJIBKUX 0a3 JIaHHBIX, KOTOPbIC
NMEIOT NPaKTHYECKOe NPUMEHEHHE AJsi BHUHOTpazapeil M ceneKuuoHepos. Llenbio
JaHHOW paboTHI SIBIsIETCA pa3pabdOTKa MaHeNHu MpaiMepoB JJIsl aBTOMATU3UPOBAHHON
BepH(UKAIIUK COPTOB BUHOTPAa, MACIIOPTU3ALH aBTOXTOHHBIX POCCHUCKUX COPTOB,
YCTQHOBJICHUSI MPOMCXOXKICHHUA WU BBIIBICHHUS (UIOT€HETHYECKHX B3aUMOCBSI3EH Ha
ocHOBe nHpopManuu 00 OMHOHYKJICOTHIHBIX mouMopdu3Max (SNP).

Memoovr u ancopummwr: Jna ammumdukanuu pernonos ¢ SNP  mpoBogumu
mynbrauiekcHyio TTLP. CeksenupoBanu Ha npubope Illumina NovaSeq 6000. [{ns
BeipaBHUBaHus Ha reHoMm (GCF _000003745.3) ucnoms3oBanu bowtie2, st mowmcka
BapuanToB — DCftools. [y oreHKH 3BONIOIMOHHOTO PACCTOSIHUS MEXIy OOpasiamu
WCTIONB30BAIM paccTOsiHUSL XOMMHHTA. llomapHble paccTOSHUS KIACTEPU30BAIU C
MTOMOIIBI0 OMOIHOTEKH SCIPY ¢ ucmoms3oBanneM MeToaa average (UPGMA).
Pezynemamur: B paboTe Mcmonb30Baiu 7 JOHCKUX COPTOB, KOTOPHIE T€HOTHUITMPOBAIN
1o 524 noxycam ¢ SNP, u 783 copra BuHOIrpaja, JOCTYNHbIX B 0a3e naHHbIX [1]. Takoe
KOJIMUYECTBO JIOKYCOB OBLIO MONy4eHO U3 paHee omyonnkoBaHHOro Habopa 10000 SNP
myteM otoopa SNP ¢ wacToTolt MuHOpHBIX ayenei Oonbiie 0.45, ynaaeHus TOKYCOB,
koopauHatel SNP B KOTOpBIX HE COBNAJAIM C KOOpAWHATaMH B COOpKe I'eHOMa H
pacroyioKeHHbIX MeHee 4eM B 150 I.H. OT MOBTOPEHHBIX IOCJIEAOBATEIbHOCTEH.
HccnenoBanusi mokasajid, 4T0 4acTh COPTOB 3aBe3eHa u3 EBpomel — [lyxiskoBckuid,
uaeHTHuHbld copty Koapus annba (Pymbiams), m CHOMPBKOBBIHA, SIBISFOIIUIACS
pe3yabTaTOM CKpeliuBaHus copra [IyXISKOBCKWE ¢ JIOHCKAM aBTOXTOHHBIM COPTOM
Bypsrii. pyrue copra — Kpacnocton 3onotoBckuil, [L{lumissHcknii uepHsbIil, Bapromkus,
[Mneunctuxk w  Kymmankuit — Genblif — TOpAMBIX  CBS3eM € H3yYEHHBIMH
3aI1aITHOEBPOIIEHCKIMH, KABKA3CKHMH M OalTKaHCKMMU COPTaMH HE UMEIOT.
3axnouenue: B sroil pabore Obuim npoananusupoBaHbl SNP BuHOrpaga C 1enbio
CO3JIaHMA TaHeNu HpaiiMepoB Ui Bepu(UKau cOpTOB BUHOTrpana. OrpaHrYeHHBINA
Habop SNP oka3ajncst HajeXHBIM HHCTPYMEHTOM HE TOJBKO ISl MISHTU(UKAIMN
COPTOB, HO U JUISI OTIPEJICIICHHST PACCTOSTHIA MEKIY COPTAMH U POJICTBEHHBIX CBSI3EH.
bnazooaprnocmu: Pabora BeimonHeHa B LleHTpe reHOMHBIX HCCIEIOBAaHMA MHPOBOTO
ypoBHSI «Kyp4aTOBCKMH TE€HOMHBIA ILIEHTP» B pamKax npukaza «O NpoaoHKEHHUN
Hay4YHO-UCCIICJ0BATEIbCKON paboThl 1o TeMe “HaHoOHMOCEHCOpHBIE CHCTEMBI H
ouosnepreruka”» Ne 1056 ot 02.07.2020.

Cnucox aumepamypbi

1. Laucou V. et al. Extended diversity analysis of cultivated grapevine Vitis vinifera with 10K
genome-wide SNPs. PLoS One. 2018;13:20192540. DOI 10.1371/journal.pone.0192540.
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IHoabop reHOB-KAHAUIATOB /sl PeJAKTHPOBAHMS C LEJIbIO
MOJIyYeHus1 cTepuabHbIX (hopMm ocuubl (Populus tremula L.)

Cadponsraesa E.JI.1 2*, Kapxaes JI.C.1 2

L Canxm-Ilemepbypackuii 2ocyoapcmesennviii iecomexnuyeckuii ynusepcumem umenu C.M. Kupoea,
Canxm-Ilemep6ype, Poccus

2 Canxm-Ilemepbypeckutl HayuHO-UCCIEO06AMENbCKUL UHCIMUMYN IeCHO20 XO3ALICMEaA,
Canxm-Ilemepbype, Poccus

* esafronycheva@mail.ru

KirwueBrle ciioBa: OCHHaA, CTCPUIIBHOCTD, I'€HBI-MUIIICHU, TCHOMHOC PEIaKTUPOBaHUE

Momusayusa u yenv. B HacTodIee BpeMs HcCel0BaTed OrPaHUYEHbl B TPOBEACHUN
9KCHEPUMEHTOB IO TOJYYEHHIO TI'€HHO-MOAU(DHULIUPOBAHHBIX PACTEHUH APEBECHBIX
MOpPOJ, TaK KaK IPUCYTCTBYET OMACHOCTh IOMAJAaHUSl WX NbUIBLBI WIN CEMSH B
OKPY)KAIOIIYI0 Ccpeay. DTO MOXKET IOBJeYb 32 C000i HeoOpaTHMble M3MEHECHUS B
OMoIIeHO3aX M JaXKe LENbIX 3KochcTeMax. Takum o0pa3oM, CTepHIBHOCTH SBISIETCS
HEOOXOIUMBIM YCIIOBHEM [UI BBIPALIMBAHUS MOIM(HUIMPOBAHHBIX PACTEHHH B
YCIOBHSAX OTKPBHITOrO TpyHTa. sl momydeHHs KOJIOTWYEeCKH Oe30MacHBIX KIOHOB
JPEBECHBIX MOPOJ C M3MEHEHHBIM T€HOMOM B KadecTBE MOJEIBHOTO O0OBbeKTa Oblia
BeiOpana ocuna (Populus tremula L.), Tak kak Ha Teppuropuu P® stot Bux Populus
SIBIISIETCS. TPEO0JIaIa0IHM.

Memoowt u areopummut: Ha mepBom atare peJaKTHPOBaHHUS HEOOXOAUMO OTPE/ICIUTh
LIEJIEBOW T'eH, KOTOPBIH OyzeT mojaBeprathcsi u3MeHeHusM. COTJIacHO JIUTepaTYPHBIM
JaHHBIM, KIIIOUYEBYIO POJIb B Pa3BUTHU T€HEPATUBHON C(Eepbl Y OCHHBI MIPAIOT T'€HBI
Leafy u Agamous. CornmacHo teopun ‘ABCDE’ dopmupoBanusi 1BeTKa, MEpBbIii
CHOCOOCTBYET TMOSBICHUIO T€HEPATHBHON IMOYKM BMECTO BETETaTHBHOM, a BTOPOIl
oTBeYaeT 3a (HOpMHUPOBAaHUE MECTUKOB U THIUMHOK B IBeTKE. IIpu moBpekaeHun reHa
Leafy Ha MecTe 1BeTKa MOSIBIISETCS. OOBIYHBIN MOOET, MPU HEMPaBHIIbHOM paboTe reHa
Agamous Ha MecTe MECTUKOB U THIYWHOK (DOPMHUPYIOTCS YAIIEIUCTHKH.

Pezynomamur: B xone paboT ObuiM 0TOOpaHBI LENEBbIE I'€HbI Ui MOCIEAYIOIIETO
PEeIaKTUPOBAHHUS C IIEIIBIO TOJyIEeH s CTEPHIbHBIX 0co0eit ocunbl (Populus tremula L.).
PazpaboTtaHbl npaliMepsl, MO3BOJISIOIINE AMILTU(QHIIMPOBATH MTEPBBIN AK30H KAXKJOTO U3
otux reHoB. llomyuennsie mpoxyktel III[P O cexBenmpoBansl 1Mo CoHTEpy.
CpaBHeHHe MOJTyYeHHBIX TociiegoBarenabHocTel ¢ pedepercroii JIHK nokazano monxoe
WX COOTBETCTBHUE MEPBBIM IK30HAM OTOOPAaHHBIX TEHOB.

3axnouenue u Odocmynnocmys:. llomydeHHBIE pPE3yIbTAThl TO3BOJIAIOT TEPEUTH K
CIICAYIOIIEMY OJTaly MpOLEAYyphl TMOJIYYEHHUS CTepWIIBHBIX (OPM OCHHBI C
ucnons3oBanueM texnonorun CRISPR-Cas9.

bnacooapnocmu: ViccnenoBaHue BBITIOJHEHO B paMKax TOCYAAPCTBEHHOIO 3aJaHUS
CII6HUMJIIX Ne 053-00012-21-00 ot 22.12.2020.
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OnTuMu3sanus BeIsIBJICHHUS 3apaKeHust 0aKyJ10BHPYCaAMH
¢ nomousio IIIP B peasbHOM BpemeHH

Cewmenosa I1.*, Pynprit ., biimaos K., Kapramos M.1O., Bopornna E.H.
Pecuonanvrulii yenmp vlsgnenust u noodepircku odapenuvix demetl « Anomaupy, Hoeocubupck, Poccus
* soyuz@ngs.ru

KimoueBsbie cioBa: calcium overload, rhythm disturbances, cardiac mechanics

Momusayua u yenv: bakynoBHpychl — IIMPOKO paclpOCTpaHEHHBIE B MPUPOAC
MaTOTeHBl HACEKOMBIX, HaWOOJiee YacTo 3apaKarollne YelTyeKpPhUTBIX (PUTO(haros.
[TpuMenstroTCsl Kak MPOYIEHTH MUKPOOHOIOTHIECKUX MTPETapaToB, JIEMEHTHI OOPHOBI
C BpPEIUTENIAMU CEIbCKOTO U JIECHOTO XO3sIMCTBa, MHCTPYMEHTHI T€HHOW MHXKEHEpPHUH,
910 00YyCJOBIMBAET AKTYalbHOCTh NAHHOrO HccienoBaHus. llenbro Hameil paboThl
SIBIISIIACH ONTHMU3ANS BRIABICHUS OakynoBupycoB Metogom [11IP. MaTtepuanamu mms
paboThl mocy>Kuiu 23 TyceHuIsl, coopannblie B KeimroBckoM paiione HoBocnbupckoit
obmactu, Kpbuto 0abouku KamycTHuibl (nmat. Pierisbrassicae) u sxyxenuma (rar.
Carabidae), coopannsie 8 CoBeTckom paiione ropoaa HoBocubupcka.

Memoovl u ancopummsi: B uccnenoBaHuM MBI TOJIB30BAUCH TAKUMH METOAAMH, Kak
[P (monumepasnas nenHas peakius), [ILP B peasibHOM BpeMeHU U 3IeKTpodopes.
st nocTrkeHust ey ObIUTH ITOCTABJICHBI CIICAYIOIIUE 3aJa4uu:

1) cobpatk MaTepuai u BieauTh u3 Hero JTHK;

2) BHIOpaTh MOAXOSIINE Maphl MPaiMEPOB MyTeM MOAOOpa Ul HUX ONTHMATbHOW
TEMIIEpaTyphl OTXKUra, a Takke 308 Uit [1LIP B peaibHOM BpeMeHH;

3) mytem npoBenenus [P ¢ anexTpodopernueckoii netexmueit u [1L[P B peanmsHoM
BpPEMEHH BBISIBUTH 0aKyJIOBHPYCHI B COOpaHHBIX 00pa3iax.

B nauane paboThl BeIOMpasiach mapa NpaiMepoB W ONTHMAIbHAS TeMIIepaTrypa HX
omkura. Mel BeIOMpanu u3 Tpex map npaiimepos: Entero, AZVih, AzCh. TIpaiimepst
Entero moxkazanmu cebs Jsyume Bcero. Jlajiee Mbl MHOAOMpaid  MaKCHMAJIbHYHO
TeMIeparypy OTXKHra 3Tod mapsl npaiimepoB. OHa moka3anu cBOK 3PPEKTUBHOCTH B
nmuara3one temmepatyp ot 65 1o 70 °C. D10 mo3BOIMIIO HAM 00BETMHUTH ITAITbI OT)KHUTA
npaiimepos u 3noHranuu. Ilocie storo mel nposenu 1P u [IIIP B peansHOM BpemMeHU
¢ obpasuamu JJHK.

Pezynomamui:  bonee 70 % wuccnenyemsix obpasunoB  JHK Obutn  3apaskeHbl
OakynoBupycoM, 16 % mokasaiu OTpULATEIbHBIA PE3yNbTaT U OKoJIo 8 % OKa3aauch
coMHurenbHbIMU. I[P B peasibHOM BpeMEHHM Ha MOJIOKUTEILHOM KOHTpPOJIE Mpolia
YCHEIIHO.

3axnouenue: lpaiimepsl ENtero u cootTBeTcTBYIOUIMIA 30H] MOTYT OBITh UCIIOJIB30BAHBI
Ut netekrun Oakysnosupyca B I[P B peasbHOM BpemMeHH.

Cnucox aumepamypol
1. Mansiu FO.M., Kononuyk A.I'., ®ponos A.H., Tokapes 10.C. JKugvie u 6uoxocuvie cucmemui.
2014;9.

2. Genus: Alphabaculovirus — Baculoviridae — dsDNAViruses — ICTV (ictvonline.org) (Genus:
Alphabaculovirus ICTV (ictvonline.org).

3. OxmonkoBa O.B. OHTI/IMI/BaHI/ISI KYJIbTUBHUPOBAHUSA HEIIAPHOTO MICJIKONpAAa AJid IMOJYyUCHUS
BHpYCAa SICPHOTO MOJIM3APO3a U KCcieoBanue 3G HeKTHBHOCTH BUpYca B Kommo3uuuu ¢ Bacillus
thuringiensis: Asroped. auc. ... kaua. 6uoi. Hayk. Konbioso, 2019.
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SNPs renos 1L10, IL4, TGFB1, TNFRSF11B, CRP, EDNI,
CYP1A1, NOS3, MMP1 B nporno3se pucka pa3BuTus
COLMAJILHO 3HAYHMBIX 3200J1eBaHUIi

Tarapkosa E.A.*, Tyry3 A.P., llymunos /1.C.
Aowieetickuil cocyoapcmeennuiii ynusepcumem, Maiikon, Poccus
* warmwild@yandex.ru

KroueBsie cioBa: PMXK, BA, UBC, TGFB1, TNFRSF11B, CRP, EDN1, CYP1A1, NOS3, MMP1

Momusayua u yenv: OQHOHYKIEOTUIHbIE NOTUMOP(GHU3MBI B PETYIISITOPHBIX Y4acTKax
TCHOB BIMSIOT HAa YPOBEHb OJKCIIPECCHH, OMOCPEAys CIEHU(PHUKY OHOIOTHYECKUX
3¢ HEKTOB KOOUPYEMBIX MPOTEUHOB, MO3TOMY THIMPOBAaHHE AJUIECIBHBIX BApHAHTOB
SNPS reHoB MOXKeET OBITh UCTIOIH30BAHO MIPH ONPEISIICHUHN MUIIIeHeH 1115 3 peKkTHBHOM
CTpaTeruu jieueHus 3abosyieBanuii [1]. B pabore mccnemoBaHa accolpanus CIeKTpa
renoB nutokuHoB (1L10, IL4, TNFa) u ux pactBopumsix perientopoB (TNFRSF11B),
poctoBeix (aktopoB (TGFB1), mMomexyn anre3mm, BHEKIETOYHBIX ZN-3aBHUCHMBIX
suponentuaas (MMP) u npyrux MeauaTopoB, BOBJICUCHHBIX B MATO()HU3HOIOIHYECKUE
MEXaHM3Mbl pPa3BUTHs wuieMuueckoi Oonesnn cepana (MBC), OponxuanbHOR
actmbl (BA), paka momounoii xene3sl (PMIK) 1 recTarimoHHBIX OCIOKHEHUN.

Memoowt u ancopummer: O6pasipl JJTHK HepoacTBEeHHBIX JOHOPOB U 00IbHBIX (N = 74)
¢ auarHo3amu BA (n = 13), UbC (n = 10), PMX (n = 10), yrpo>karoniiuM BBIKHIBIIIEM
B | Tpumectpe GepemenHoctu (N = 8) tumuposaHel MetonoMm 1P ¢ amexrpodope-
TUYECKON JIeTeKiueil pe3ynbTatoB Ha TecT-cuctemax HIID «Jlurex» (Mocksa). Cuna
accollMaliii olleHNBajIach B 3HAUECHUSIX MoKa3aresel oTHomeHus maHcoB (OR), 95 %
noeeputenbHoro uHTepBana (95 % CI) mpu p < 0.05. C moMomp0 HporpaMMbl
STRING 10.0 in silico mpoanain3upoBaHbl 6I0K-0STIKOBbIE B3aHMOICHCTBHS.
Pezynomamur: Y xutenein PecniyOimkn Anpires ¢ pa3BUTHEM OpPOHXMAJIBHON ACTMBI
JOCTOBEPHO aCCOIMHPOBAaH «HOPMAaNbHBINY» Arg25 — monuMop(dHBIA BapHaHT TeHa
TGFpB1 (p < 0.05; F = 0.038; OR = 3.231; 95% CI = 1.081-9.656). PacnpezeneHue
4acTOT ayuienbHbIX BapuanToB TeHoB IL-10 (C819T u C592A), CRP (C3872T), IL-4
(C589T), NOS3 (C786T), TNFRSFI11B (G1181C), EDN1 (G925T), CYP1Al
(A2454G) u MMP1 (1607insG) y o6cietoBaHHBIX OOJBHBIX U B KOHTPOJIBHOW IpyTITie
noctoBepHO He paznmmyatotcs (P > 0.05). AHanu3 GyHKIIMOHAIBHBIX B3aMMOICHCTBUHN B
STRING database BbIsiBHI, 9TO 9 OEIKOBBIX MPOAYKTOB IIEJEBBIX TEHOB yYaCTBYIOT B
24 B3aMMOJICHCTBHUSX, YTO 3HAYUTEIHHO TPEBBINIACT 3 CIyYaHBIX B3aUMOJCHCTBHSI.
[Ipornosupyemble GyHKIMOHAIBHBIE TAPTHEPHI AJs 1aHHOH ceTu BKmoyaroT EDNRA,
EDNRB, IL4R, TNFSF11 u AKT]1.

3axnouenue u docmynnocmy: IlomydeHHBIE TaHHBIE MTO3BOJISIOT BBIABUTH KOHTHHTEHT
JUIl C TPEApacloyiOKEHHOCThIO K BA W pekoMeHIoBaThb  YUpeKACHUSIM
3paBOOXpaHEHUs pa3padoTaTh KOMIUIEKC NPO(UIaKTHIECKUX MEPOTIPUATHH.

Cnucox 1umepamypol

1. Huxonaesa A.M., ba6ymkuna H.I1., Ps6os B.B. HekoTtopsie mpo- 1 MpOTHBOBOCIATHTEIHHEIE
LUTOKUHEI, TTOJMMOP(HBIE BApHAHTHl UX I'CHOB M INOCTUH(APKTHOE PEMOJECIHPOBAHIE CEPILa.
Poc. kapouon. acypn. 2020;25(10):4007.
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BoisiBileHNe TeHOB AHTHOMOTHKOPE3UCTEHTHOCTH Yy OaKTepuii

TumamkoB M., 'opaeea M., Boponuna E.H.

Cneyuanusuposannwiil yueOHo-HayuHulii yenmp Hosocubupckozo eocyoapcmeennozo yHusepcumema,
Hosocubupck, Poccus

Pecuonanvrulii yenmp vlagnenuss u nooodepoicku ooapennvix demetl « Anomaupy, Hoeocubupck, Poccus

KiroueBrle ciioBa: aHTI/I6I/IOTI/IKOpe3I/ICTeHTHOCTI;, T'CHBEI, 6aKTepI/II/I

Momusayus u yenv: B coBpeMeHHOM MHpE MOBCEMECTHOE MTPUMEHEHNE aHTHUOMOTHKOB
OpUBOIUT K (OPMHUPOBAHUIO Y OakTepUil PE3UCTEHTHOCTH K HCIOJIb3yEeMbIM
npemapaTtaMm. baktepun ¢ yxe cHopMHpPOBABIIEHCS MHOKECTBEHHOW JIEKAPCTBEHHOMN
YCTOWYHBOCTBIO MPECTABISIFOT 0COOYIO OMACHOCTh, TaK KaK B CBA3H C U3MEHEHUEM HX
OMOJIOTUYECKUX CBOWCTB MHOTHE JIeKapcTBa TepecTaroT ObITh d((EKTUBHBIMH.
[lomagas B OKpy’KaloIIyio cpeny, Takue IITaMMBbl OakTepuil HampsMYIO y4acTBYIOT B
TpoHUECKHUX LETSX U, IPOHUKAS B OPraHU3M, MOT'YT OCJIOXKHSATh T€UEHUE 3a00JICBaHUA.
dopmupoBaHre aHTHOMOTHKOPE3UCTEHTHOCTH BO3MOXKHO B HECKOJIBKUX CIYYasx: MpH
BO3HUKHOBEHUHM CIIOHTaHHbIX MyTauuid B XpomocoMHod JHK wumum xe npu
prOoOpPETEHNH HOBBIX I€HOB YCTOWYMBOCTH MPH IMIOMOIIX TOPH30HTAIBHOTO IEpeHoca
reHoB. Llenb JaHHOTO HCCIelOBaHUS — BBISABICHHE B MpoOax BOJBI W MOYBBI TEHOB
PE3UCTEHTHOCTH K OeTa-TakTaMHBIM aHTHOMOTHUKAM TIO0 TMPHYMHE WX HIMPOKOH
HCTIOJIBb3YEMOCTH B Pa3HbIX cepax.

Memoowt u ancopummur: Ins uccnenoBanus ObLTH 0TOOpaHbI IPOObI Boabl 13 OOCKOTO0
BOJOXPAHWINIIA, @ TaKXe HECKOJBKHUX CTOSYHUX BOJOEMOB HEAAJIEKO OT >KHIIBIX
MaccuBoB HoBocuOupcka u bepacka. Bony wneHtpudyrupoBann u IpOBOAWIH
Beienenue JJHK u3 ocanka n HenocpenctBeHHO BoaHOM (ppakimu. Beinenenne JIHK u3
00pa3loB OCYHIECTBISUTM copOnueld Ha cuiukarene. Jlnsi BBISBICHHS T'€HOB
AHTUOMOTHKOPE3UCTEHTHOCTH Hcnoib3oBanu [IL[P B peansHOM BpeMeHM Ha TI'EHBI
CTX1, CMY, Vim, KPC, TEM, SHV-1.

Pesynomameur:  Ilo  pe3ynbprataM HUCCIEAOBAaHUS MOXKHO OTMETHTh  BBICOKYIO
MPEJCTaBICHHOCTh T€HOB PE3UCTEHTHOCTH K OeTa-lakTamMaM B oOpaslax BOJBI U3
CTOSTYMX BOJIOEMOB BHYTPH >KWUJIBIX MaccuBoB B HoBocnOMpcke — B HUX OOHapy>KEHBI
MIPaKTHYECKH BCE I'eHBI, KOTOPHIE BKJIIOUYEHBI B icciefoBaHue. B To jxe BpeMs B BOJE U3
OO6cKOoro BOAOXpaHWINIIA TEHOB PE3UCTEHTHOCTH He OOHApYy>KEeHO. DTO MOXET OBITh
CBSI3aHO ¢ OONBIIMM 00BEMOM BOJBI, B PE3yJIbTaTe YEro KOHIEHTPALUS OPTaHU3MOB C
JaHHBIMU F€HaMH HUXKE YPOBHS UyBCTBUTEIBHOCTH PUMEHIEMOIO METOAA.
3axnouenue: B cTogumx BomoeMax HENANEKO OT JKHJIBIX PalOHOB CKAaIUIMBAETCS
JOCTaTOYHO 3HAYUTENbHAs KOHIIEHTPAHS MHUKPOOPTAaHU3MOB, HECYIIMX T€HBI
PE3UCTEHTHOCTH K OeTa-JIaKTaMHBIM aHTHOHMOTHKAM.
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HccnenoBanue posan GUTOropMOHOB B 0OHOBJIEHUU KJIETOK
KOpHeBoOro uexJjuka y Arabidopsis thaliana

Vo6oroesa E.B.2*, 3emmnsnckas E.B.12

L Huemumym yumonoeuu u 2enemuxu CO PAH, Hosocubupck, Poccus

2 Hosocubupckuii 2ocyoapemeennwiii ynusepcumem, Hosocubupcx, Poccus
* ubogoeva@gmail.com

KiioueBble ci10Ba: ayKCHH, KOPHEBOH YEXJIMK, MAaTEMaTHYECKOE MO/ICIMPOBAaHHE, (PUTOrOPMOHBI, STUIICH

Momusayusa u yenv: Kopreoit yexnuk (KU) — HeOompmiol opraHn Ha caMOM KOHUYHKE
KOpPHSI, KOTOPBIi OOecrneynBaeT MEXaHWYECKYI0 3alllUTy AalHuKaJbHOH MEpUCTEMBI,
o0JieryaeT pocT KOPHS CKBO3b TIOYBY, YYaCTBYET B BOCTIPHSTHH CUTHAJIOB TPaBUTALINU
[1]. KY — mocTosiHHO pacTymuii opraH, KOTOPEI, TeEM HE MEHee, UMEEeT IMOCTOSHHBIN
pa3mep, 4to oOecrmedyuBaeTcsi OaJaHCOM MEXAY IpOLEecCaMH AEICHUS CTBOJIOBOM
KJIETKH U CITYIIMBAHUS TUCTAIBHOTO cJ10s AuddepeHnpoBaHHbIX kieTok KU B mousy.
Hecmotpst Ha BaxkHocTh KU 1711 KOpHSI M pacTeHHsI B LEIOM, JI0 CHX IOpP OCTaeTcs
MaJOWU3Y9YeHHBIM MEXaHU3M CKOOPIMHHPOBaHHOTO oOHOBieHHUs kietok KY. Ilemnro
paboThl SBIISIETCA WCCIEAOBAaHUE POJIM (UTOTOPMOHOB B 3TOM Mporecce. [1ocKombKy
perysius NoAJIepKaHus aTUKAIbHOW MEPUCTEMBI KOPHS — 3TO KOMIUIEKCHBIH MPoIIece
CO MHOKECTBOM OOPaTHBIX CBSI3CH, ISl €ro PEKOHCTPYKLUH Mbl OyJeM HCIIOJIb30BATh
HE TOJIBKO MOJICKYJISIPHO-TEHETUYECKHE METO/Ibl, HO U MaTEMaTH4eCKUE MOJIEIIH.
Memoowt u areopummui: Mbl HCTIOIH30BAIH CBETOBYIO 1 KOH()OKATBLHYIO MUKPOCKOITHIO
1St orieHKH KosmdecTsa cioeB K y mpopoctkos Arabidopsis thaliana mukoro tuma u
Y MYTaHTOB II0 CHUTHaJIBHBIM IIyTAM (UTOrOpMOHOB. Maremarndeckue MOAEIH
paspaboTaHnsl B cpee nporpammupoBanusi MATLAB.

Pesynomamul. Panee ObUI0 TIOKa3aHO, YTO TPAJMEHT KOHIICHTPAIlMM AayKCHHA B
KOJIyMEIIJIE MOXKET peryiaupoBarh neieHue u ciaymuBanue KU [2]. Ha ocHoBanuu
ananmm3a (eHorurna KU B oTBeT Ha 3K30T€HHYIO 00pa0OTKY ITUIIEHOM M MYTaHTOB T10
CUTHAJILHOMY IyTH 3TOTO (PUTOTOPMOHA MBI TMOKa3ajd POJb ITWIIEHA B PETYISIIUU
obononenust KU. [IpumeuarensHO, 94TO 1 0TCYyTCTBHE (MYTaHT), U N30BITOK (00paboTKa)
3TUJICHA IPUBOJAT K OJMHAKOBOMY (DEHOTHITY — YBETHUCHHIO KOJINYECTBA CIYIIEHHBIX
cioes KY. C moMoIpi0 MaTeMaTHYECKOTO MOJIETUPOBAHUST MBI TIPEIOI0KHIN, YTO
STWJICH BIIMSIET HAa CKOPOCTH pOCTa KOPHS W HA MHUHHMMAJBHBIA pa3Mep CTBOJOBOU
KJIETKH, TPH KOTOPOM OHa MOXKET HayMHATh AenuThesi. OOpaboTka aykCMHOM U
IMUTOKWHIUHOM HE TPHBOJUT K HM3MEHEHHIO KOJIHMYECTBAa CIyHmIeHHBIX cioeB KU vy
MPOPOCTKOB JIMKOTO THIA, HO HW3MEHSET KOJNUYECTBO CIYIICHHBIX CIIOEB MpH
HapyLEHUU CUTHAJIBHOTO MyTH STHJICHA.

Bui1600vi: Pe3ynbraThl HalllMX MCCIENOBAHUM MO3BOJISIIOT MPEIOIOKUTD, YTO 3TUIICH
o0ecrniednBaeT cTabMIbHOCTD TIporiecca oOHoBieHus KY.

bnazooaprnocmu: Pabora monaepxana rpanrom PHO Ne 20-14-00140.

Cnucox aumepamypbi

1. Kumpf R.P., Nowack M.K. The root cap: a short story of life and death. J. Exp. Bot.
2015;66(19):5651-5662. DOI 10.1093/jxb/erv295.

2. Dubreuil C., Jin X., Gronlund A. et al. A local auxin gradient regulates root cap self-renewal and
size homeostasis. Curr. Biol. 2018;28(16):2581-2587.e3. DOI 10.1016/j.cub.2018.05.090.
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Bausinue moiumopguizmoB rena UGT Ha ckopocTh
BOCCTAHOBJIEHUS] KOTHUTUBHBIX (DYHKIUIH MOCJe BBeAeHUSs
nponogoJia

Vmakosa A.'*, [llamkuna E.*, Boponuna E.H.Y 2, Yepnanues C.B.2 2

! Cneyuanusuposanuwiii yuebno-nayunsiii yenmp Hosocubupckozo 20cyoapcemeenio2o ynusepcumema,
Hosocubupck, Poccus

2 PezuoHanbublii yenmp blA6NeHUs U ROO0epicKy odapentbx oemeil «Anomaupy, Hosocubupck, Poccus
* a.ushakova2@school.nsu.ru

KioueBbie caoBa: Hapko3, YJI®-rmokyponosunrpancdepasa (UDP-glucuronosyltransferase, UGT),
rt-I1LP, snekrpodope3

Momusayus u yenw: B HacTosIIee BpeMst H3BECTHO, YTO MHOTHUE JIFOAX TUIOX0 HEPEHOCAT
olepaluy, BKIOYalONMe B ceds Hapko3. MHOrMe MalHMeHTHl BOCHPUHUMAIOT
XMMUYECKHE BEIIECTBA C pa3HBIMHU TOCIEAYIOIIMMH CHMOTOMaMu. B coBpeMeHHOM
MHpe JIEKapCTBa Ha3HAYAIOT TAK, KaK €CJIM OBl OHM OJJMHAKOBO XOPOIIIO paboTali y BcexX
moneil. Ho wm3-3a pasHOro BO3pacTa, COCTOSHHS 3IOPOBBS, KOHCTUTYLIHH Tena,
TCHETHUECKUX Pa3InYui U IpyTrux (HaKTOpPOB JIOAMU HE BCET/a OAMHAKOBO PEardupyroT
Ha JIEKapCTBEHHYIO TEPAIHIO, MOSBIAIOTCS M0O00UHbIe 3 dekTsl. BaxkHO OCyIIecTBIsATH
MOWICK HACJIEJICTBEHHBIX OCOOEHHOCTEH, KOTOphIe BIHAIOT Ha 3¢ (EKTHl JEeKapCTB,
MOMOTAIOT TPAKTHKYIOIIMM BpayaM MPaBHIbHO MOAOUPATH Mpernapar U JO3UPOBKH K
OTIpE/IeNICHHBIM TalMeHTaM, CO3J/laBaTh HOBBIE JieKapcTBa — Oolee Oe3omacHble U
3¢ (heKTUBHEIE.

Hameit menpto Obio m3yunth monmmopdusmbel u BiusHue reHoB UGT, kotopsie
OTBEYAIOT 3a MeTadoNM3M M BBIBOJI KCEHOOMOTHKOB B OpraHHW3ME 4YelOoBeKa, U
OIIPE/ICIIUTh BIMSHHAE HA CKOPOCTh BOCCTAHOBJICHHSI KOTHUTHUBHBIX (DYHKIIMH.

Memoowr u ancopummur. Jns BeissBneHus noaumopdusmoB rTeHa UGT Ml
ucrnonb3oBanu Meton IIIIP real time. [lns amanmsa u ganmpHedmieir oOpabOTKH
pesynbraros TP real time ucnons3oBanu nporpammy Bio-rad CFX. IIpoBenu ananu3
BBISIBJICHHBIX T€HOTHIIOB C TPEIOCTABICHHBIMU JaHHBIMH O PEAKIMU OINpeeIeHHbBIX
MaIMEeHTOB Ha HAPKO3.

Pesynomamor. Tlocpenctsom mposemenns ITIIP real time rema UGT MBI usyuwian
nomumopdusmel rena UGT B wumerommxcs oOpasuax. B urtore u3 BBIOOpKH
YHCJICHHOCTBIO B 76 4eNoBeK y Hac BRIABUIOCH 40 TOMUHAHTHBIX TOMO3UTOT IO aJUIEIH
JMKOTO THMA, 31 TeTepo3WroTHBIA MpEeJICTAaBUTENb, KOTOPBIH COACPKUT Kak allieib
JUKOTO THIIA, TAK M MYTAaHTHYIO ajjielib, U BCETO 5 TOMO3WUTOTHBIX PELECCUBHBIX
MpeCTaBUTENeH, ComepXKalluX TOJBKO MYTaHTHYIO ajuienb TreHa. MccienoBanu
3aBUCUMOCTh CKOPOCTH BOCCTAHOBIICHWSI KOTHHUTHBHBIX (YHKIWH OT TEHOTHIA
MaIyeHTa.

3axnouenue: Vzyunnm nonumop¢usmsl rena UGT B mmeromuxcs obpasuax. beuio
3aMeueHo, 4To mosuMopdu3Mbl reHoB UGT BIUSIOT Ha CKOPOCTh BOCCTAHOBJICHUS
KOTHUTHBHBIX (PYHKIIMI TTAIIMEHTOB.
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Knacrepuzanusi reHOB MUTOXOH/APHIi TPUOOB 1 pacTeHU i
10 TPUILUIETHOMY COCTABY BBIAIBJIAET CTPYKTYPUPOBAHHOCTH
3THX JaAHHBIX

®denorosckas B.J1.1*, lInaruna T.0.Y, Konecuukosa A.1.}, Cagosckuit M.I".1:2

L Cubupcruii pedepanvnwiii ynusepcumem, Hncmumym @ynoamenmansvhoi 6uono2uu u 6UomexHoIo2ul,
Kpacnospck, Poccus

2 Uncmumym eviuuciumensvrozo mooenuposanus CO PAH, Kpacnospcxk, Poccust

* viktoriia.fedotovskaia@gmail.com

KiaroueBble ciioBa: CTPYKTypa, (YHKIHSA, HYKJICOTHIHBIE IIOCIEJOBATEIbHOCTH, YIPYTHE KapThl,
MHTOXOHPUATbHBIE T€HBI

Momusayus u yenv: BBIIBICHHE CB3H MEXKAY CTPYKTYPOH OMOIOTHYECKON MOJIEKYJIBI
(B mamHOM cnyuyae mnocnenoBarenbHoctd JIHK) u ee ¢yHkumelr — omgHa wu3
(dyHIaMEHTaNbHBIX 3a]ad OMOMH(OPMATHKH, Nalekas oT pemieHus. VcciemoBanws,
MOCBALICHHBIE 3TOM TEME, 3aBUCST OT BEIOpaHHOIr0 Matepuana. Panee ykazanHas cBS3b
HCCIIeIoBallach Ha TeHOMax xjoporutactoB [1] u Ha nocienoBarensHoctd PHK renoB
OakTepuii [2].

Memoowr u ancopummol: B manHo# paboTe CBA3b MEXAY CTPYKTYpoH, (pyHKIuel u
TAaKCOHOMHEHN M3ydann Ha TpUMepe MUTOXOHApHANbHBIX TeHoB AT®d-cuHTa3 TprbdoB
(atp6, atp8 u atp9) u pacrenwmii (atpl, atp4, atp6, atp8 u atp9). Uccnemopanu 223 renoma
rpuboB u 85 reHoMOB pacTeHuil. M3 MONHBIX MHUTOXOHAPHAIBHBIX T€HOMOB OBLIH
BBIJICJIEHBl TOCJIEOBATEIbHOCTH YKa3aHHBIX TeHoB. Kaxnmas mocienoBaTeIbHOCTD
peoOpa3oBeIBaIachk B YaCTOTHBIM CIOBaph TPHUILIETOB C IIarOM PaMKH CUUTHIBAHHUS
t = 1. Jlanee Ha ympyrux KapTax paccCMaTpyuBalioCh pacipeaesieHue TeHOB B 64-MepHOM
MIPOCTPAHCTBE, B KOTOPOM OCSMHU SIBIISUIMCH YacTOTHI TpHUILieToB. IlocienoBatensHOCTH
pacTeHuii u rpudoB pacCMaTPUBAIUCH 110 OTIEIBHOCTH, HAa PAa3HBIX YIPYTHX KapTax.
Pesynomamui: Pacnpenenenye T€HOB Ha YNPYyrol KapTe OKa3aJloCh YHOPSAJIOYEHHBIM:
BBIIETISUTMCH KJIACTEPhI, TOYKH B KOTOPBIX COOTBETCTBYIOT OJAMHAKOBBIM T'eHaM. Takum
00pa3oM, Ha yIIpyrou KapTe ¢ Mocjae10BaTeIbHOCTIMHA FeHOB IT'PHOOB BBLACIHIINCH TPU
KJIacTepa, B K&KJIOM U3 KOTOPBIX OKAa3aJIMCh TOYKH, COOTBETCTBYIOIIUE OJHOMY U TOMY
xe reHy. COOTBETCTBEHHO, Ha YIPYIrodl KapTe C IOCIENOBATEIHHOCTSIMH TE€HOB
pacTeHHii OOHapYXWJIOCh ISTh TeHOCHEUU(HUUYHBIX IO COCTaBy KiactepoB. CBs3u
MEX/1y COCTaBOM KJIaCTEPOB U TAKCOHOMHEN HE HAWJIECHO.

3axnouenue u docmynnocms: 1lpu Kactepusanum nociaenoBarensHocTeil reHoB ATO-
CHHTa3 TPUOOB M PacTEHUH METOJIOM YNPYIHX KapT J0Ka3aHo Npeodiananne QyHKIUN
HajJ TakcoHOMHeW. JlaHHBIH TreHeTW4YecKWd MaTepuan SBISIETCS CHeU(pUIHBIM,
MOATOMY MBI HE MOXEM yTBEPIKIATh, YTO OOHAPYKEHHBIH d3PPEKT yHUBEPCAIICH.

Cnucox aumepamypol
1. Sadovsky M. et al. Genome structure of organelles strongly relates to taxonomy of bearers.
Bioinformatics Biomedical Engineering. 2015:481-490.
2. Top6anp A.H. Kitaccuukanus HyKJICOTHIHBIX TOCIIEI0BATEIFHOCTEH IO YACTOTHBIM CIIOBAPSIM

00HApY)KHBACT CBSA3b MEXAY MX CTPYKTYpPOH M TAKCOHOMHYECKHUM IIOJIOKEHHEM OPTaHH3MOB.
JKypn. ob6wy. 6uonoeuu. 2003:64(1):65-77.
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Peryisinysi reHOMOB KOPOHABUPYCOB

ukynu6 P.3.%*, Pomanos JI.E.2 Tyrys A.P.2

L I'BO JIO Pecnybauxu Advizess «Pecnybaukanckas ecmecmeeHHo-MameMamuyeckas uKoiay,
Maiixon, Poccus

2 Axademus 6uonozuu u buomexnonozuu IOPY, Pocmos-na-Iony, Poccus

8 Aowvieerickuii 2ocydapcmesennviii yuusepcumem, Maiixon, Poccus

* cikunib@gmail.com

Kiouessbie cioBa: PHK-unrepdepenuns, merunuposanue, SARS-CoV, SARS-CoV-2, MERS-CoV

Momusayus: OnacHasi 3MUAEMHOJIOTHUECKAass CUTyallus B CBSI3H C PacIpOCTpaHEHHEM
SARS-CoV-2 onpenensier akTyallbHOCTh TEMBL. B perynsiun skcnpeccuu reHoB BUPYCOB
SARS-CoV, MERS-CoV n SARS-CoV-2, oTHOCAIIUXCS K OJHOMY CEMEHCTBY, BaXKHOE
3Ha4YeHHUE UMEIOT AMUTreHeTHIeckue Mexauu3Mel — PHK-uaTEpdhepenys u MeTuInpoBaHue.
PHK-unTepdepeHnus — cucteMa KOHTPOJIS 3KCIPECCUU I'€HOB 3YKapHUOTHUECKUX KIIETOK
mocpeactsom Mukpo-PHK (MiRPHK, 20-25 HykieoTnmoB), KOTOpas HCIOIB3YETCS IS
00e3BpeKUBaHISI BHPYCHOTO TeHETHYECKOro Marepruana. CHHTE3HpyeMble KIeTKaMH
MiRPHK koMIieMeHTapHO CBsI3bIBAIOTCsI ¢ ydacTkamu reHomoB PHK-comepikarmx
BHPYCOB W BBI3BIBAIOT WX NETPAmaldio. DKCIPECCHS BHPYCHBIX T'€HOB KOHTPOIHPYETCS
MeTHWIIMpoBaHueM — Mogudukarmerd BupycHod JIHK wmmm PHK Oe3 w3meHeHus
HacJIeICTBEHHON HH(OPMALIUH.

Memoowr u anecopummer: |1 TOUCKa BUPYCHBIX HYKJICOTHAHBIX IOCJIEIOBaTEIbHOCTEN,
KOMIUIEMEHTAapHBIX KieTouHbiM MHKpO-PHK, B renome SARS-CoOV-2 u nokanuzanmu
YYacCTKOB C BBICOKOH TMIOTHOCTBIO CpPG-0CTpOBKOB B reHOMax Bcex miyuaemblix PHK-
BHPYCOB HCIOJB30Banbl 6a3s! qanHsix NCBI, miRBase, a Takke s3bIKH MPOrpaMMHPOBAHUS
Python u R.

Peszynomamur. Onpenenensl Mukpo-PHK ¢ HanbonbmM NpoeHToM CX0/ICTBA U MOKPHITHS
(ptc-miR6463, mml-miR-3140, pab-miR11446, hpo-miR-5932-5p, prd-miR-5594-5p, hsa-
miR-8066, pab-miR11409d) wu  ycTaHOBIEHBI  JYKApPUOTHYECKHE  OpPTaHH3MEI,
skcrpeccupyromue >t Mukpo-PHK (Populus trichocarpa, Macaca mulatta, Picea abies,
Heligmosomoides polygyrus, Panagrellus redivivus, Homo sapiens). Amamoru4to
noayuens! nmpemukpo-PHK (nle-mir-320c-2, mle-mir-92b, prd-mir-5594, pal-mir-299b, cin-
mir-4143, oni-mir-10969) u coorBercTByromue uMm opraam3mbl (Nomascus lencogenys,
Melibe leonine, Panagrellus redivivus, Pteropus alecto, Ciona intestinalis, Oreochomis
niloticus). B xoze uccienoBanus mocTpoeHsl rucrorpammbl CpG-octposkoB SARS-CoV,
MERS-CoV u SARS-CoV-2 wu coBmemnieHbl cootBercTBeHHO ¢ PHK BupycoB s
BU3YyaJlu3alluy NOMagaHusA IMMKOB TUCTOIpaMM Ha ITPOMOTOPHBIC YHaCTKU I'CHOB.
3axnrouenue u docmynnocms’ 1. B renome SARS-C0oV-2 BrisiBiens! caiitel 3penoit PHK n
npemukpoPHK. 2. Beicokas miotHocTs CpG-0CcTpOoBKOB 0OHApyXeHA B MPOMOTOPHBIX
yuacTkax TeHoB. 3. HamGompmiee xommdectBO CPG-OCTPOBKOB MPUXOAWUTCS HA TCHOM
MERS-CoV, a nHanmenbiiee — Ha SARS-C0OV-2, 4T0 CBHIETENBCTBYET O €T0 MOBBIIICHHOM
CIIOCOOHOCTH K PEIUIMKALMN X HH(PEKIINOHHOCTH.

Cnucox aumepamypbi

1. Pruimboom L. Methylation Pathways and SARS-CoV-2 Lung Infiltration and Cell Membrane-Virus
Fusion Are Both Subject to Epigenetics. Front. Cell. Infect. Microbiol. 2020;10:290.

58  sBB-2021- PlantGen School 2021


mailto:cikunib@gmail.com

DOI 10.18699/SBB-PLANTGEN-2021-41

Co3znanue IIIP-TecT-cucTEeMBI 1151 BHISIBJEHUS
HEKOTOPBHIX BUA0B a30T(PMKCUPYIOIIUX DaAKTepHid

YepkacoB M.'*, Baiikanos M.}, Augamosa B.!, [Tapamonuk A.H.?, Boponnna E.H.1:2
L Cneyuanusuposanmuiii yuebno-nayunwiii yenmp Hoeocubupckozo 20cy0apcmeentozo ynusepcumema,
Hosocubupck, Poccus

2 Pecuonansiotii yenmp 6bis6aeHUs U NOOOEPAICKU odapenHbix Oemeii «Anomaupy, Hosocubupck, Poccus
* m.cherkasov@school.nsu.ru

KaroueBsbie c10Ba: a30TOQHUKCHPYIOIINE OaKTepUH, IpaiiMephl, OIpeeIeHHe BUaa

Momusayusa u yenv: K HacrosmeMy BpeMEHHM YCTAHOBICHO, YTO MHOTHE
CBOOOTHOXKUBYIIME OaKTEPUU — MPeACTaBUTENN 0K0JI0 30 BHIOB — MOTYT (DUKCHUPOBATH
MOJISKYJISIDHBIA  a30T. bBomblmoe 3HaueHWe B (QUKCAIMA a30Ta WMEET CEMEWCTBO
Azotobacteriaceae, onHako, Kak MOKa3ajaH MOCICIHUE HUCCIIEAOBAHUS, B OUYBE MOTYT
HaxoauThcs aszordukcupyromme Oakrepun poma Klebsiella u poxga Enterobacter
(cemeiicTBo Enterobacteriaceae) u ap. Baxxno ObicTpo 1 3¢ (EKTUBHO ONPEIeIsITh BUIbI
a30TQHUKCUPYIOMHNX OaKTepHil U W3y4EeHUs] MX PACHpPOCTPAHEHHS M IOMCKA HOBBIX
BUJIOB, KOTOpbIC MOTYT OBITh IOJE3HBI JJIsi COBEPLICHCTBOBAHHS TEXHOJIOTHIA
YIIYYIICHHUS YPOXKAWMHOCTH M BOCCTaHOBJICHMsI 1mo4B. Hamielt 1enbio Obu1o mojao0paTh
npaiiMepsl, cnenuduunsie K BHay Azotobacter chroococcum, Bumy Azotobacter
vinelandii, poxy Enterobacter.

Memoowr u ancopummur. J{ns mompbopa mpaiiMepoB MBI HCIIOJIb30BaIM 0a3y JaHHBIX
NCBI BLAST u mporpammy UGENE. Jlns anpoGarmu u fanpHENIe BU3yaln3aiuu
MOJYYSHHBIX pe3ynbTaroB wucnonb3oBain Mertox [IP u remp-amextpodopesa.
[TpoBOIMIIN ONITUMHU3AIIMIO 110 TEMIIEPATyPE OTKHUTA.

Pezynomamur. Tpaiimepsr Ha Azotobacter chroococcum cpabortanu HecHenupHUIHO —
aMIUTMUKALIUS TTPOXOJUIa Ha TNPEJCTABHTENSX Pa3HBIX POJOB, XOTS M MOIydalCs
bparment pasHoit uuHbL Ilpaiimepsr Ha Azotobacter vinelandii cpaboranu
creruduyno, T. e. IMIP mpoxomuna toapko Ha JIHK, BeimenenHoit u3 Azotobacter
vinelandii. TIpaiimepsr miast Enterobacter paGoranu Ha Bcex MNpeACTaBUTENISIX Kak
ceMmelictBa Azotobacteriaceae, rak u cemeiicrsa Enterobacteriaceae.

3axniouenue: V3 Tpex mnpaiiMepoB KOPPEKTHO CpadOTand TOJIBKO MpaiMepbl Ha
Azotobacter vinelandii, B npyrux cimydasx Tpe6GyroTcst JopabOTKa MIIH MCITOJIB30BaHUE
JIPYTHX METOJIOB, HAIIPHMEP PECTPUKIIHOHHOTO aHAIIU3A.
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Pa3pa6oTKa MOJIEKYJISIPHBIX MAPKEPOB /IS CeJIeKIIUU
ckopocnebix popm ryapa (Cyamopsis tetragonoloba (L.) Taub.)

lanpuna B.B.**, Cadponsruesa E.JI.1, Kapxkaes JI.C.1 2, Bonkos B.A.1 2,
I'puropsesa E.A.L2

Y Canxm-Ilemepbypeckuii 2ocyoapcmeennvtii iecomexnuyeckuti ynusepcumem umenu C.M. Kuposa,
Canxm-Ilemep6ype, Poccus

2 Hayuno-mexuonoauueckuii ynueepcumem « Cupuycy, Couu, Poccus

* shadrina.lab@gmail.com

KuaroueBble cioBa: ryap, ckopocrenoctsb, SNP-mapkepst, Banunanus, MAS

Momusayus u yeaw: I'yap UCTIONB3yeTCsl B KAU€CTBE KOPMOBOT'O PACTEHHUSI, UCTOUHHKA
Oenka um Onarojapsi COAEpKaHWIO MMOJHcaxapua TajJaKkTOMaHHaHa B JHIOCIEpPME
CEMEHHU SIBISIETCS BOCTPEOOBAHHOW TEXHMYECKOHW KynbTypod. [ns cenekuuun
ckopocriensix ¢Gopm C. tetragonoloba BeiGopka pacrtenuii Oblla TeHOTHIIHPOBAaHA
meromoM RADseq. B pesysbrare MOJHOrEHOMHOTO aHaiu3a accomumarmii in Silico
npenckazanbl SNP-Mapkepsl, clielieHHbIE ¢ U3MEHYMBOCTBIO CKOPOCIIENOCTH Tyapa.
Brisineno 6 SNP, cooTBeTcTBYOIINX 6 pa3iMYHBIM KOHTHraM B pe)epeHCHON COOpKe
regoMa. Jlms Bammmanmm SNP-mapkepoB ObpLI0 HEOOXOAMMO pPa3padOTaTh IJIOKYC-
cnennuIHble MpaiMepsl Ui monydeHus: npoaykToB [P pasHBIX T€HOTHUIOB H
MOJITBEPANUTH MPEICKa3aHHBIH TOIMMOPHU3M METOJIOM CeKBEeHUpOBaHus 10 CaHTepy.
Memoowt u aneopummsi: llpaliMepsl CIIPOEKTUPOBAHEBI C UCTIONB30BaHNEeM PrimerQuest.
IlocnenoBarensHOCTH MpaiiMepoB ObUTH BEIPOBHEHBI Ha peepeHCHYI0 COOPKY TeHOMa
¢ mpumeHeHneM Bwa V.0.7.3, 4TOOBI HMCKJIIOYUTH OTXKHI 3a MpeAeiiaMH IeJIeBOrO
KoHTHUTa, ¥ ipoBepensl ¢ nomoiubio UGENE v.39.0. Beibopka Brimovana 16 reHOTUIOB
ryapa. Cmecs I[TIP cocrosuta u3 2.5 Mkt 10% taq 6ydepa ¢ MgCly, 1 mxn dNTP (10 MM),
0.5 Mk ipsimoro u obparHoro mpaiimepa (10 MM), 0.5 mxit Taq-monmumepasst (5 U/mko)
u 2 mxa JIHK (10-30 ur/mxin). O0beM ObUT OBEACH 110 25 MK JCHOHH3UPOBAHHOMN
Bozo#. Jlns mpaiimepoB gu37, gu59, gul82, gul88, gu229 nporpamma amruupuKauu
cnexyromas: oaut muki (3 mun — 95 °C), 35 nukios (30 ¢ — 95 °C, 30 ¢ — 57 °C, 1 muH —
72 °C) v omun uwmki (5 mun — 72 °C). s npaiimepa gu88 TemmepaTypa OTKHTra
coctaBmia 59 °C. OuMcTKa NPOJYKTOB MAarHUTHBIMHM YacTHUIIAMHM MPOBOJMIIACH IO
nporokony Agencourt AMPure XP, noarotoBka Kk CEKBEHUPOBAHUIO OCYIIECTBIISIACH
BigDye Terminator v3.1, mporpamma IIIIP u ouuctka ¢ ucnojib3oBanuem DJ[TA
125 MM npoBoAMIMCE IO PEKOMEHAALMSIM TPOU3BOAUTEIS.

Pezynomamur:  Pazpabortanbl  [IL|P-mapkepbl, mo3Bossione  aMIiumn@UIUpOBaTh
¢parmentsl, conepxampie SNP, acconumpoBaHHBIE € HM3MEHYHBOCTHIO  TI0
MIPOJOJDKUTENHHOCTH BETeTalMoHHOTO Tepuona. C MOMOIIBI0 CEeKBEHHPOBAHMS T10
CoHrepy noxydeHsl IPOYTEHHsI, KOTOPbIE ObUIN BEIPOBHEHBI HA PeepeHCHYI0 COOPKY
reHoMa T'yapa, 1 moaTBepxaeHs! neieBbie SNP, nmpeackasannsie in silico.

3axnouenue u docmynnocms. PazpaboTaHHBIE MOJEKYJSIPHbIE MapKephl MOTYT OBITH
HCTIOJIB30BaHbI UIsl MapKep-BCIIOMOTaTeIbHOr0 0TO0Opa CKOpocHensix hopM ryapa.
bnacooaprocmu: VccnenoBanue BhIoOMHEHO npu (prHaHcoBod nmoaaepxkke PODU B
pamkax HaydHoro rmpoekra Ne 19-31-51001.
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Bausinue moiumopguizmon renoB GSTM u GSTT
HA CKOPOCTH BOCCTAHOBJIEHHS] KOTHUTUBHBIX (pyHKIIMIA
1mocJjie BBeJAeHus npomnogoaa

lamxkuna E.}, Yimakosa A.!, Yepnanues C.B.> 2, Boponuna E.H.% 2

! Cneyuanusuposanuwiii yuebno-nayunsiii yenmp Hosocubupckozo 20cyoapcemeenio2o ynusepcumema,
Hosocubupck, Poccus

2 Pecuonansublii yenmp blseneHus u no00epaicku ooapenuvx oemeii «Anomaupy, Hosocubupck, Poccus
* e.shashkinal@school.nsu.ru

KiroueBble caoBa: HapKo3, IIyTaTHOH-S-Tpancdepasa mio 1 (GSTM1), riyrarion-S-tpancdepasa tera 1
(GSTT1), napkos, rt-ITLP, nporodo:

Momusayua u yenv: Bo Bpemsl omepanuy Bpayd dYallle BCEr0 CTAJKHUBAIOTCS C
CUTyallMsIMH, KOTJa IMAalUCHT IUIOXO IMEPEHOCHUT HAapKo3, AEMOHCTPUpPYS HEMOIHOE
BOCTIPUSATHE HEPBHOW CHCTEMOM Tpernapara, pu KOTOPOM MOTYT OCTaBaThCs TOOOYHBIC
3¢ eKThI: TOIIHOTA, FOJOBOKPYKEHHE U Ap. M3ydas MyTauuu onpenesieHHbIX I'€HOB,
MO>KHO IIPOTHO3UPOBATh, KAK UMEHHO MAIIMEHT NEPEHOCUT Pa3IMyHbIe MIpernapaTsl. JTO
MOMOXKET BpadaM TIOAOMpaTh JeKapcTBa HWHIWUBHUIYaJbHO, H30eras IOCIEACTBUHA
«II0X0T0 Hapko3ay. [loaToMy B Hatrel MpoeKTHOHW paboTe MBI H3yYalli BIUSHIE TEHOB,
OTBEYAIOLINX 38 META00IM3M U BBIBOJ KCEHOOMOTHKOB B OPraHU3ME YEJIOBEKA.

Lenp Hamero uccuei0BaHus — H3y4IUTh MOTUMOpdu3Mbl reHoB cemeiictBa GST: GSTT
u GSTM, y nainueHToB, KOTOPhIM OBUT BBEJCH CHOTBOPHBIM Hpenapar — Hponogoll.
Omnpenenuts BIUSHUE HA CKOPOCTh BOCCTAHOBJICHHUS! KOTHUTHBHBIX (DYHKIIUH.
Memoowr u aneopummei: Mp1 ucnonp3oBamu Mmeton IM-I1LP, 4tobp1 ompenenuts
Hanuuue win jenenuto reHoB GSTM u GSTT, pesynbrater [1L[P ananmu3upoBaiuch ¢
nomoripio mporpammel BioRad CFX.

Pezynomamei: N3 BIOOpKH B 45 4YenoBeK MbI BBLICIHMIN YETHIPE TPYIIIBI JIFOJEH: C
npucyTcTBueM oboux renoB GSTM u GSTT, ¢ aenenueit 00oux renop GSTM u GSTT,
C MPHUCYTCTBUEM OJTHOTO T'€HA U C IPUCYTCTBUEM JIPYTOTO.

3aknouenue: Mpl u3yunan noauMopu3Mbl reHoB. VccnemoBanu 3aBHCHMMOCTD
CKOPOCTH BOCCTAHOBJICHUS] KOTHUTHBHBIX (PYHKIMI TIOCIe BBeIeHHS Tporodona. brina
BBISIBIICHA 3aBUCUMOCTH MEX/Yy CKOPOCTBIO BOCCTAHOBJICHUS] KOTHUTUBHBIX (QYHKIIUH 1
TCHOTUIIOM TallMeHTA.
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IHomumop(pu3mMbI reHOB NPOBOCHATUTEIBHBIX HIUTOKHHOB
u aucbananc cyononyasunii NK-ki1eTok B marorenese
HIIEMUYeCKOi 00J1e3HM cepaua

Mymunos [.C.*, Tyrys A.P., Tarapkosa E.A.
Aowieeiickuil cocyoapcmeennviii ynugepcumem, HUU xomnnexchvix npobnem, Maiikon, Poccus
* Shumilovd@internet.ru

KiroueBrle ciioBa: aTCPOCKIIEPO3, HILIEMHUYCCKasA 00JIe3Hb cepana, HUTOKWHBI, HATYPaJIbHBIC KUJJICPLL

Momusayua u yenv. OKCIEPUMEHTAIbHBIC HCCIENOBAHMS MATOTCHETHYECKUX
MEXaHU3MOB Pa3BUTHS M TCUCHUS aTEPOCKIEpO3a C y4acTHEM MEIHaTOPOB MMMYHHOR
CUCTEMBI U CyONmoOmyJIsiuii HaTypanbHbIX KmuiepHbIX KkieTok (NK) manpaBnensr Ha
BBISIBICHHE HOBBIX MAapKepoB [IOHO30JOTMYECKON AMAarHOCTUKU aTepoCKIepo3a,
MPOTHO3a TEUEHHS W MUIIEHEH Asi TapreTHou Tepamuu. Llems — mccienoBats podb
memuaropoB Bocnanenus IL-17A, IL-1B, TNF-a u IL-4, cootnomenne CD56"CD167/
CD56"°CD16* cy6nonynauuii NK B maroreHese KOpPOHApHOTO aTepPOCKIEPO3a C
HCXOJIOM B HIlIeMU4eckyto 0ose3ns cepana (MBC).

Memoovr u ancopummul. BblaeneHue, KyJIbTUBUPOBAHWE MOHOHYKJICAPHBIX KJIETOK
nepudepudeckoit kposu (MHK), mocTanoBka in Vitro CrioHTaHHON ¥ WHIYIIUPOBAHHON
NPOAYKIMH MEOUaTOpOB HMMYHHOM CHCTEMbl, WMMYHO(EPMEHTHBIH aHajIu3,
IMUTOTOKCUYECKUI TeCT, ToJIMMepasHasl IeMHas Peakiysi, MPOTOYHAs HUTOMETPHSI.
Bcero o6¢cnenoano 130 sxureneit r. Maiikorna, B Tom unciie 6onbhbie ¢ UBC (n = 62) u
KOHTpOJIbHAs rpyrmma (N = 68) — 3710poBbIe TOHOPHI.

Pezynomamor: DKCIEpUMEHTAEHO YCTAHOBJICHO, YTO HOCUTEIHCTBO J 1/ C ajuienu reHa
IL-15 (p < 0.0004; OR = 4.67), A197A renoruna rena IL-174 (p < 0.04; OR = 3.88),
G308 SNP rena TNF-a (p < 0.01; OR = 3.41) u 589T Bapuanra IL-4 (p < 0.04;
OR =2.45) accouuupoBaHO C THUHEPHPOAYKIHEH MEIMaTOpPOB BOCHAIECHUS IEPBOMH
BOJIHBI, TIOBBIIIAIONIMX PUCK pa3BuTus artepockinepo3a. [Ipu MBC BogBiIEeHO
JOCTOBEPHOE  CHIDKEHHE  IUTOTOKcHMueckod — aktuBHoct  NK,  nucOanmaHc
¢enoTunuueckn ¥ (GyHKIMOHAIBLHO pasiuyaromuxcs CD56"CD16/CD56"°CD16*
cy6nonynsuuit NK ¢ npeobnaganuem CD56"CD16~ dpenorumna.

3axnouenue: IMMyHOBOCTIATMTENbHBIE MeXaHU3MbI pa3BuTusi UBC acconmupoBaHsbl ¢
CIMHUYHBIMH HYKJICOTHIHBIMH 3aMEHAaMH B IIPOMOTOPHBIX PpETMOHAaX TE€HOB
MEIUaTOPOB OCTpOro u XpoHudeckoro Bocnanenus (IL-17A, 1L-18, TNF-a).
Ogsepakcnpeccust IL-17A, IL-1p u TNF-o B coueranum co cHmwkeHHor NK-
aktuBHOCTRIO MHK, npeo6nagannem CD56MCD16~ xapakTepusyeTcs MOBBINIEHHEM
aMIUTUTYIbl TPOBOCHIANUTENFHOIO KOMIIOHEHTa, 3allyCKaloUIero W UINTEIbHO
MOJIEPKUBAIOIIETO MAaTO(QU3UOIOTHIECKUE TIPOLIECCHI PAa3BUTHS aTEPOCKIIepO3a.

Cnucox aumepamypbi

1. Hyrosa C.B., Capanuuna 10.B., Kapnosa M.P., Kuuna O.1O., [lonsma H.I'., Kynakosa T.C.,
Xanapun H.B., LIUTOKMHBI M aTepoOCKIEpPO3 — HOBBbIC HAIpaBICHHS WCCICAOBaHUU. bion. cub.
meduyuns. 2018;17(4):199-207.

2. Backteman K., Ernerudh J., Jonasson L. Natural killer (NK) cell deficit in coronary artery disease:
no aberrations in phenotype but sustained reduction of NK cells is associated with low-grade
inflammation. Clinical Experimental Immunol. 2014;175(1):104-112.
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I'eHeTHYecKkasi CTPYKTypa ypajbckux BuaoB Alyssum L.
(Brassicaceae)

IOnycosa JI.P.1*, Tentuna A.1O.?

L Huemumym sxonozuu pacmenuii u scugomuvix YpO PAH, Examepunbype, Poccus

2 Vpanvckuii pedepanvuviii ynusepcumem um. nepéozo Ipesudenma Poccuu b.H. Envyuna,
Examepunbype, Poccus

* dianaiunusova@mail.ru

KiioueBble ciioBa: reHeTnyeckas u3MeH4HBoCTb, XIJIHK, Vpain, Alyssum, trnS-trnG, trnH-psbA

Momusayus u yenv: CoBpeMeHHass TakCOHOMHsI poxa AlySSUM He COOTBETCTBYET
pe3yibpTaTaM MOJIEKYJISIPHO-TEHETHYECKUX HcciaenoBanuii [1]. Ypansckue BUIBI poaa
UMEIOT AM3BIOHKTUBHBIN apeaj pacmpoCTPAaHEHUS M XapaKTepU3yrOTcs OOJBIION
Mopdonoruyeckoit 0JIM30CThIO. B CBSI3U ¢ 3TUM BO3HHMKAET MOTPEOHOCTH BKIIIOYHUTH
MOJIEKYJISIPHO-TEHETHYECKIE HCCIIEA0BAHMS B KOMIUICEKCHBIN aHaIu3 JaHHBIX BUJIOB.
Memoovwt u areopummul: Briepsble paccMaTpUBarOTCs (PHIOTC€HETHUECKHE OTHOLICHUS
Mexkay ypaabckumu Bugamu A. obovatum (C.A. Mey.) Turcz., A. tortousum Willd. u
A. litvinovii Knjaz. Ha ocHoBe aHamu3a mnoIUMOpdU3MA JJIMH PECTPUKIIMOHHBIX
¢parmenToB xnoporuractHorr JIHK (xn/IHK). beuto cobpano 143 oOpasma Ha
tepputopun Ypana. M3menunBocte xn/I[HK wmccnemoBamace ¢ momombio Habopa
pecTpuKTas, 3aTeM JBa Hanbosiee n3MeH4YMBbIX (hparmenra (trnS-trnG/Tru9 | u trnH-
psbA/Haelll/  Tru9 1) ObuIM WCIOAB30OBAaHBI JUIS  aHANIKW3a  HYKICOTHIHBIX
nocneaoBaTeNnbHOCTed. B uitorenernuecknit ananmm3 Bouwio 20 ob6pasmoB JTHK
4 sugos Alyssum (A. lenense Adams rcronp30Bacs B KaueCTBE BHENTHEH TPYIIIIbI).
Pesynomamut. TlocTpoeHbl (UIOreHETHYECKUE JEpeBbs Ha OCHOBaHHUHM MeETOJa
MakcuManbHON mapcumonun (MP) u OaifecoBckoro anammsa (Bl) B mporpammax
PAUP*4.0810 u MrBayes v.3.1.2. Obnapy>eno 15 rammtotunos xi/JHK.

3axnouenue u docmynnocms: PacnpeseneHue ramioTHIIOB HMEET SPKO BBIPAKEHHYIO
reorpauyecKyro CTpyKTypy — 3 OOIIHX rarioTrria ObII0 OOHAPYKEHO Y ONImKalImx
nomyJssinuid A. obovatum u A. tortuosum. O6a Br/a UMEIOT ¥ YHHKAIbHbBIC TaIIOTUIIBL.
Oupemuk A. litvinovii umeer eIWHCTBEHHBIH OOMIMI C APYTHMH BHIAMH TallJIOTHIL.
Takum oOpa3oM, reHerudeckas audepeHIHanys Mo HCCIeAyeMbIM MapKepam He
COOTBETCTBYET TaKCOHOMUYECKOHW IOJpa3eiecHHOCTH BHUAOB. BeposTHO, sBicHHE,
CBUJIETENIIMK  KOTOPOTO MBI  CTajH, — IIOCTENeHHas (UKCalus IMPEIKOBOIO
nonmumopdusma [2], a wmcciemyemas TPyIa BHIOB 3BOJIONUOHHO Mojoma. Jlis
BbISIBIICHUA OoJiee YETKOW CTPYKTYpbl B TEPCIEKTHBE HEOOXOIMMO HCIIOJIB30BAThH
MYJIbTHIOKYCHBIA aHaJIH3.

brazooaprocmu: Pabota BBITIOTHEHA B paMKaxX rOCyJapCTBEHHOTO 3ajanusi MHcTuTyTa
9KOJIOTHH pacTeHUI 1 )kuBOTHBIX YpO PAH.

Cnucox aumepamypbi

1. Spaniel S. et al. AlyBase: database of names, chromosome numbers, and ploidy levels of Alysseae
(Brassicaceae), with a new generic concept of the tribe. Plant Systematics Evol. 2015;
301(10):2463-2491.

2. Gurushidze M et al. Species-level phylogeny of Allium subgenus Melanocrommyum: Incomplete
lineage sorting, hybridization and trnF gene duplication. Taxon. 2010;59(3):829-840.
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MouJiekyJisipHasi 3BOJIIONMS 0€JIKOB, COJIEPKANTUX IOMEH
dochoaunazsl A2, y IiI0CKHX YepBeii

Bouapuukosa M.E.1 2* Adonnukos J[.A.>2

L Uuemumym yumonoauu u 2enemuxu CO PAH, Hosocubupck, Poccus
2 Hosocubupckuii 2ocyoapemeennviil ynusepcumem, Hosocubupck, Poccus
* m.bocharnikova@g.nsu.ru

Kuarouessnie cioBa: PLA2, pocdonmmasza A2, toMeHSI, IUTOCKUE YePBHU, MOJICKYIISIpHAsT YBOJIFOIIUS

Momusayusa u yenv: Pochomumnazel — rpymma ¢GepMeHToB (KiIacc THUAPOIA3bl),
KOTOPBIE KaTaJIM3UPYIOT Iporiece ruaponusa pocdonmumumos [1]. B padote paccMoTpeHbI
thochommmazsr A2, kotopsie oTmesitoT SN-1 1 SN-2 anmnpHy0 1Ieb. OHU W3BECTHBI
TeM, YTO SIBJISIOTCA TOKCHHAMHU sfa y 3Med. B ornmume ot 3meunsbx (ocdonumnas, y
IUIOCKUX uepBed Tomonmorn PLA2 wm3ydeHsl cnabo; mpefmonaraercs, 4Yro Y
Mapa3sUTHYECKHUX IUIOCKUX YepBEH OHU pa3pymaroT MEMOpaHbl XO35MHA sl YIPOIICHHS
MIONTYYEHNs TUTATeNbHBIX BemlecTB. [lo mpeaBapuTenbHBIM JaHHBIM, Y TOMOJI0TOB PLA2
TUTOCKUX 4epBell (CBOOOTHOKMBYIIMX U MAPa3UTUUECKHUX) BAPBUPYET JOMEHHBIN COCTaB.
[Napasutnueckne YepBU MPEICTABISIOT Yrpo3y 3A0pOBbI0 Hacenenuss B CHOHMpH.
3aboneBaHusl, BEI3BAHHBIE IMH, MOT'YT BBI3BIBAThH OCIIOKHEHUS (KETYEKaAMEHHYO 00JIC3Hb
wm pak) [2]. B aroif cBsAzu ¢oconumaspl MpeacTaBIsSioT WHTEpeC Uil W3ydeHWs,
MOCKOJIbKY MOTYT y4acTBOBaTh B IMpOIIECCE B3aUMOJICHCTBHI Mapa3uT—Xxo3suH. Llenpro
padoTHI SBISIETCSI U3yYEHHE OCOOCHHOCTEN CTPYKTYpPBI, (DYHKLHMHA M SBOMIOLUH OEJIKOB,
copepxanwmx (ochonunazHplii foMeH A2 y IIIOCKUX YepBEH.

Memoowr u ancopummor. bBuonHGOPMATUYSCKUI aHAN3 TAHHBIX BKIFOYAJ CICAYIOIIHE
aTamnbl: BHIOOP mocienoBaTenbHocTed hocdonunasz A2 MO3BOHOUYHBIX IS HOUCKA MX
OPTOJIOTOB y IJIOCKMX 4epBeil; BHIOOP T'€HOMOB IUIOCKHMX 4YepBEeH M MOJUIIOCKOB (B
KayecTBE BHEIIHEH TIpynmnbl Uil (UIOTeHEeTHYECKOTO aHaiu3a); ISl BBIICJICHUS
OPTOJIOTHYECKUX Tpymm Oblla wucmonb3oBana mporpamma Orthofinder [3];  ms
¢dochonunas rpynmsl 3 TPOBEACH IOMOJHUTEIBHBIA (DUIOreHeTHYEeCKUH aHau3;
aHHOTaUUsl (PYHKUMM OENKOBBIX ITOCIIEIOBATENBHOCTEH OCYLIeCTBIsIaCh Ha OCHOBE
OTHOUIEHUI OPTOJIOTHH.

Pesynomamor:  Tlpeanoxxen OnonH(OOpPMATHYECKH METOJ BBIABICHHS OCJIKOB
cemelicTBa poconumnaz A2 y mIOCKUX YepBer. Y MIIOCKUX YePBEH BIEPBBIC BBISBICHBI
knaccel ¢ocdonumaz A2 11 cemeiicTB, KOTOpble HMEIOT OOIIMX NPEAKOB C FeHAMH
MoJuttockoB. Docdonumnasel TPYNIbl 3 CpeAr Mapa3UTHYECKUX IUIOCKUX 4YepBei
MPeCTaBIECHBI TOJIBKO Y TPEMaTO, BKJII0Yat0T N-TepMUHAIBHBINA JOMEH C HEU3BECTHOM
(GyHKUIMEH U pa3aensioTcs Ha Be rpynmnsl o Hamunuuio MotuBa WXGXG B akTHBHOM
IIeHTpe Oerka.

Cnucox aumepamypbi

1. Kuoppe A.I'., Meuna C./l. buonornueckas xumus. M.: Beicun. mk., 1998.

2. IlaxapykoBa M.IO. CrpykrypHO-()yHKIHOHANBHAS OpraHM3amUsl CHCTEMBI MeTaboiam3Ma
KCEHOOMOTHKOB y B030Oymutens omucropxoza Opisthorchis felineus (Rivolta, 1884): uc.
HoBocubupck: I'oc. Hayd. eHTp BupycoIorun u 6uorexnonoruu «Bekrop», 2016.

3. Emms D.M., Kelly S. OrthoFinder: solving fundamental biases in whole genome comparisons
dramatically improves orthogroup inference accuracy. Genome Biology. 2015;16(1):1-14.
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methods and approaches
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lectors on topics of the school (with groups will be formed

based on applications)

* Poster and oral presentation of young scientists
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