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rnybokoyBaxkaemble Konnern!

Mbl  pagbl npusetcTBoBaTb Bac Ha - VII. Cbe3ge BaBunoBckoro obuwectBa reHETUKOB WU
cenekumoHepoB (BOMMC) B CaHkT-Netepbypre, Kotopbin noceaweH 100-netuo nepson
YHUBEPCUTETCKOWN Kadegpbl reHeTuku B Poccum — Kadeapol reHetukun CI6IY. Uctopua Kadeapbl
OTPaXKaeT C/IOXKHYI0 U HACbILEHHYH CODbITUAMM UCTOPUID OTEYECTBEHHOM FEHETUYECKOM HayKW.
MacwTtab HayyHoW wWKonbl Kadeapbl NogKpenneH He TONIbKO MHOXEeCTBOM UCCeA0BaHWMA,
onybAnKOBaHHbIX ee KONJIEKTUBOM B Hanbonee pemTUHIroBbIX MeXXAYHAPOAHbIX U34aHUAX, HO U
6oNbWIMM KONMYECTBOM BbIMYCKHUKOB, paboTarowmx B reHeTUYeCKUX yuyperageHusax no Bcemy
Mmupy. HbiHewHnit Cwesn cobeper 6onee 1000 y4YacTHMKOB, MPEACTaABAAKLWMX HAy4YHble
KOINEKTUBbI U3 AEeCATKOB CTpaH, oT ABCTpaaum ao KaHaabl. HayuyHaa nporpamma VIl Cbesga BOMmMC
npu3BaHa OCBETUTb Hanbosiee aKTya/ibHble COBPEMEHHbIE HAaNpPaB/EHUA B FTEHETUKE U CEeNEKLMN, U
BRtoYaeT 20 cMMno3MyMOB, TPM KPYI/AbIX CTOMA U TPU accoumMmnpoBaHHble KoHdpepeHuun. Ocoboe
BHUMaHue OyaeT yaeneHo BONpPOCAaM pPeAaKTUPOBAHUA reHOMa, FeHEeTUKWU CTBOIOBbLIX K/IETOK,
MEANLUMUHCKON U CeNbCKOXO3AMCTBEHHOM FEHETUKU, TFEeHETUKM CTapeHusa U HEMPOreHEeTUKN,
CUMBUOreHeTUKN, reHOMUKM, TPAHCKPUNTOMUKM, NPOTEOMUKKN, BUOUHPOPMATUKU N CUCTEMHOM
6uonorMm, MPaBoBOMY PEryNIMPOBAHUID FEeHETUYECKMX TEXHONOTrUW, a TaKKe FeHeTUYecKomy
obpa3oBaHUO M UCTOpuK reHeTukn. B nporpamme Cvesaa H6onee 20 nneHapHbIX, okono 400
YCTHbIX U 6onee 600 nocTepHbiXx AOKNaaoB. Meponpuatue npongetr B og4HOM M3 Haubonee
M3BECTHbIX WM KpPacuBbIX MUCTOpUYECKMX npuropogos  CaHkT-MNetepbypra — [leteprode. Mbl
oxupaem, 4yto VIl Cvesg BOMMC BHeceT 3HaUYMTeNbHbIM BKAA4 B onpedesieHne nyten pasButuAa
reHEeTUYECKOMN U CeNEKUMOHHOM HayKu Ha bankanwme nATb NeT U Co34acT OCHOBbI AN1A TaKoro
pa3BuUTUA Ha Bosiee OTAANEHHYO NePCNeKTUBY.

Ot anua OpraHmsaymorHoro komuteta VIl Cbesga BOMC xxenaem Bam ycnewHoro BoICTynieHWs
Ha Cbe3ae, No/ly4eHUs HOBbIX 3HAHWM, MPOodeccnoHanbHbIX KOHTAKTOB 1 00LLEeHMA C KOAeramu, a
TaKKe 3HakomcTBa C CaHkT-lMetepbyprom u nepBbim B Poccmm CaHkT-lMetepbyprckum
rocyaapCTBeHHbIM yHMBEepcuTeTom!

[pepcepnatens Mpencepatens

VIl Crezga BOIMMC, [MporpammHoro KomuteTa
MpesnaenHt BOMmC, VIl Cvespa BOMmC,

LekaH MoyeTHbI npe3unaeHT BOMC,
buonoruyeckoro Mpeacepatens HayvyHoro CoseTa
dakynbreTa no reHeTuke u cenekumnm PAH,
cnery, Akagemuk PAH

Akagemuk PAH U.A. TuxoHoBUY C.I. UHre-Beutomos



Dear colleagues!

We are happy to welcome you at the VII Congress and Associate Symposiums of Vavilov Society of
Geneticists and Breeders (VSGB) on the 100th Anniversary of the Department of Genetics of Saint
Petersburg State University. The history of the department finds an echo in the history of the
Russian genetics in general. The number of studies published in high impact journals and the
number of alumni working in many genetic laboratories all over the world testify to the scope and
range of the departmental research. More than 1000 scientists from dozens of countries from
Australia to Canada has gathered at this Congress. The scientific programme of the VIl VSGB
Congress is designed to highlight the most relevant modern trends in genetics and selection. It
consists of 20 symposia, three round tables and three associated conferences. Special attention
will be paid to the issues of genome editing, stem cell genetics, medical and agricultural genetics,
neurogenetics and genetics of ageing, symbiogenetics, genomics, transcriptomics, proteomics,
bioinformatics and systems biology, the legal regulation of genetic technologies, as well as the
genetic education and the history of genetics. There are about 20 plenary lectures, 400 oral talks
and 600 poster presentations in the Congress programme. The venue is Peterhof, one of the most
famous and picturesque suburbs of Saint-Petersburg. We expect that the VII Congress will
contribute to creation of the road map to the genetics and breeding for the next five years and lay
the foundations for the future.

On behalf of the Organizing Committee of the VII Congress and Associate Symposiums of Vavilov
Society of Geneticists and Breeders we wish you a successful presentation, gaining new
knowledge, building a network and fruitful communication with the colleagues, as well as a
pleasant visit to Saint-Petersburg and the first Russian Saint-Petersburg University!

Congress Head of the Programme
Chairperson, Committee,

President of VSGB, Chair of the RAS

Dean of SPhSU Scientific Council

Faculty of Biology, on Genetics and Breeding,
Professor Professor

Igor Tikhonovich Sergey Inge-Vechtomov
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Prof. Sergey G. Inge-Vechtomov

Prof. Vladimir K. Shumnyi

Prof. Nikolay A. Kolchanov
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Prof. Tatyana P. Shkurat

Dr. Aleksandr M. Kudryavtsev
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Dr. Andrey S. Glotov

Dr. Andrey V. Kulbachinsky

Dr. Elena V. Savvateeva-Popova
Dr. Lev A. Elkonin

Dr. Vera L. Izhevskaya
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TE3UCHI IIVIEHAPHbBIX JIOKJIAJIOB /
ABSTRACTS OF PLENARY LECTURES

100 JIET KA®EJAPE 'EHETUKH U BUOTEXHOJIOI'NM C.-
HETEPBYPI'CKOI'O 'TOCYJAPCTBEHHOI'O YHUBEPCUTETA

Nure-Beuromos C.I'.

CI16 ¢unuan UOI'en PAH, kagheopa cenemuxu u 6uomexronocuu CII6IY.

Poccus. CI16, Ynusepcumemcxas nab. 7/9

ingevechtomov@gmail.com

Kadenpa renmeruku C.IletepOyprckoro yHUBEpCcHTETa ABaXKIbl ChIIpaia KIIOUYEBYID pPOJIb B
pa3BUTUM TE€HETUKU B Halled CTpaHe: B 3apOKJCHUM OTEYECTBEHHON TIE€HETMKH U B €€
BOCCTAHOBJICHHH IIOCJI€ TEepHuoAa JbICEHKOBIIMHBL. llepBas kadenpa reHeTuku (T€HETUKU U
IKCIIEPUMEHTAILHOW 300JI0TUM) B Hamied crpaHe Obuia ocHoBaHa B 1919 r B Ilerporpamckom
yauBepcurere FO.A. @ununuenko (1882-1930). Ve B 1913 1. oH umraer kypc: «YueHue o
HACJICJICTBEHHOCTH U 3BOJIONNI», B 1920 r. opranusyer nabopartopuro renetuku B [lereprodckom
ecrectBeHHOHayyHOM uHcTUTyTE (IIEHW) [eTporpaackoro ynusepcutera, a B 1921 r. opranusyer
bropo mo esrenuke npu KEIIC, kotopoe Oputo mpeobpazoBano B 1930-1933 r. B HuctutyT
revetuku AH CCCP Bo rnaBe ¢ H.M.BapunoBeiM. B 1927 r. ®uiaunyeHko KOMaHIUPOBAI K
T.X.Moprany B CIIHA ®.I".JIo6p>xanckoro, rae B naiapHeinem oH cran «['enerukom Nely. B 1932
r. B YHUBepcuTeTe Oblia oprannzoBana o ununuaruse H.M.BaBunoBa Bropas xadenpa reHeTUKH:
I'enerukn pacrenuid Bo rnaBe c¢ [.J[.Kapneuenko. VYixke Torma Hayaauch TOHEHUSA Ha
OTEYECTBEHHYIO I'€HETHKY, 3aBEpIUMBIIMECS €€ MOJIHBIM pasrpoMoM B 1948 r. M3 yHuBepcurera
ObUIM YBOJIEHBI BCE TEHETUKH M UM COUYBCTBYIOIIME, B TOM uucie JekaH ouodaka M.E.JloOames u
npopekTop FO.W.ITonsHckuii, 3aBeoBaBmni Kadeapoi TeHeTUKU KUBOTHBIX B 1939-1941 r.

C 1957 r o6benuHeHHOM Kadeapoi FTeHETUKH U CeNIeKIIMH 3aBE0BaJl BEPHYBIIUICS B YHUBEPCUTET
M.E.JIobarieB, ¢ MMEHEM KOTOPOIO CBSI3aHO BO3poxkjeHHe reHeTwkH B JII'Y u B Hameil ctpawe.
JloGameB mocne oxkoHYaHUs Kadeapbl MpOUIeNT MPU HEH acHUpaHTypy U OJHOBPEMEHHO ObLI
3auyncied B Uncturyt renetuku AH CCCP, rae nosnakomuiics ¢ H.M.BaBunossim u paboTaBmmmu
tam xe ['.Jix.Mémrepom n K.bpumxkecoMm, OqHIBpEMEHHO IIPENOIAaBABIIMMU B yHUBepcuTeTe. B
1935 r M.E.JIoGameB 3amuTHil KaHAWAATCKYIO JUccepTanuio Ha Temy “O mpupoje AeWCTBUS
XUMHUYECKUX (DaKTOPOB HAa MYTAI[MOHHBIM Iporiecc”, BBICOKO oOleHeHHylo [ .Mémiepom. Otu
MCCIIEIOBAaHMsI TO3/IHEE BOIUIOTUIIOCH B (PM3MOJIOIMYECKOM TUIOTE3€ MYTallMOHHOIO Ipoliecca
(moxtopckast nuccepranusa M.E.JloGameBa 1946 r., 3amuiieHHas BCKOPE MOCIe €ro BO3BPAICHUS
U3 apMHUH), B KOTOPOH OH MEPBBIM B MUPE MOCTABHII PSIIOM MOHATUS «MYTAIUs» U «permaparus.
BepuyBmuce Ha xadenpy B 1957 1. M.E.JloGamieB pa3BuBasl psii OPUTHMHAIBHBIX HAyYHBIX
HaIMpaBIIEHUH, U3/1aJl TIEPBbI MOCIETBICEHKOBCKHM yueOHUK renetuku (1963, 1967). B 60-e rT Ha
Kadenpe ObUIO YK€ TpPH CHELHATU3alMU: F€HETHKAa >KMBOTHBIX, PACTEHUH W MHUKpPOOPTaHU3MOB.
CoBpeMeHHbIe HampaBieHUs paboThl Kadeapbl OynyT MNpencTaBieHbl Ha KPYIJIOM CTOJIE IO
UCTOPUU T€HETUKHU.
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ANTIPRION SYSTEMS STUDY REVEALS A NEW VAST ARRAY OF
PRION VARIANTS

Wickner R.B., Edskes H. K., Bezsonov E. E., Son M., Dewilde M., Wu S.

Laboratory of Biochemistry and Genetics, National Institute of Diabetes and Digestive and Kidney
Diseases, National Institutes of Health, Bethesda, MD 20892-0830, U.S.A.

The yeast prions [PSI+] and [URE3] are based on amyloids of Sup35p and Ure2p, respectively,
with a folded in-register parallel beta sheet architecture. We have systems in normal cells that
eliminate nearly all [PSI+] and [URE3] prion variants as they arise. Mutations in any one system
results in massively elevated frequencies of prion generation, with most of the prion variants arising
unable to propagate in normal cells.

Btn2p and Curlp work with Hsp42p to cure [URE3]. Btn2p acts by sequestering Ure2p amyloid
filaments at one place in the cell, preferentially eliminating [URE3] variants with low seed number.
Btn2p and Curlp, at their normal levels, eliminate >90% of [URE3] variants arising in their
absence. Normal levels of Upflp, Upf2p and Upf3p (nonsense mediated decay proteins) cure nearly
all [PSI+] prions arising in their absence via a complex they form with eachother and normal
Sup35p. Hspl04 is needed for propagation of [PSI+] and [URE3] by cleaving filaments to generate
new amyloid seeds, but a distinct Hsp104 activity (at normal Hsp104 levels) cures most [PSI+]
prion variants as they arise. Like the ability of overproduced Hsp104 to cure all [PSI+] variants,
this activity involves Hsp90s and their co-chaperones. There is no correlation of 'strong’ vs ‘'weak’
[PSI+] variants with whether they are cured by normal levels of Hspl04.  Inositol
pyro/polyphosphates are needed by most [PSI+] variants for their propagation, and an inositol 5-
pyrophosphatate pyrophosphatase, by limiting the amount of 5-PP-IP5, prevents the propagation of
many [PSI+] variants that can only propagate with the higher amount of 5-PP-IP5. All of the above
systems cure prions without overproducing or deleting anything. We call this curing happening in
normal cells the action of "anti-prion systems".

We have shown that the Hsp104 antiprion activity does not require Btn2p, Curlp or Hsp42p. In
addition, the requirement of [PSI+] for inositol poly/pyro-phosphates is independent of the Hsp104
anti-prion activity. The prion variants stabilized by mutation of one anti-prion system are
(evidently) immune to elimination by all the other systems. This expands on the already great
multiplicity of prion variants, many of which do not fall into the simple "strong” vs "weak"
paradyme. Work is underway to further examine the relation of the various anti-prion systems,
their components and the variants cured by each.

References:

1) Kryndushkin, D.; Shewmaker, F.; Wickner, R.B. Curing of the [URE3] prion by Btn2p, a Batten
disease-related protein. EMBO J. 2008, 27, 2725-2735.

2) Wickner, R.B.; Beszonov, E.; Bateman, D.A. Normal levels of the antiprion proteins Btn2 and
Curl cure most newly formed [URE3] prion variants. Proc. Natl. Acad. Sci. USA 2014, 111,
E2711-E2720.

3) Son, M.; Wickner, R.B. Nonsense-mediated mRNA decay factors cure most [PSI+] prion
variants. Proc. Natl. Acad. Sci. USA 2018, 115, E1184-E1193,
d0i:201717410.201711073/pnas.1717495115.

4) Gorkovskiy, A.; Reidy, M.; Masison, D.C.; Wickner, R.B. Hsp104 at normal levels cures many
[PSI+] variants in a process promoted by Stilp, Hsp90 and Sislp. Proc. Natl. Acad. Sci. USA 2017,
114, E4193-E4202.

5) Wickner, R.B.; Kelly, A.C.; Bezsonov, E.E.; Edskes, H.E. Prion propagation is controlled by
inositol polyphosphates. Proc. Natl. Acad. Sci. USA 2017, 114, E8402—E8410.
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GENETIC INSTABILITY RESULTING FROM DEFECTIVE DNA
REPLICATION IN YEAST

Petes T. D.

Department of Molecular Genetics and Microbiology, Duke University, Durham, NC 27710.
Although almost all cancer cells have greatly elevated rates of genome instability, different types of
tumors often have different types of instability including: elevated rates of chromosome
rearrangements (deletions, duplications, translocations), mitotic recombination, and point
mutations. One likely source of instability is DNA replication stress. We previously showed that
yeast cells with reduced levels of replicative DNA polymerases had increased levels of mitotic
recombination, deletions/duplications, translocations, and aneuploidy. Using yeast strains that
express APOBEC (a protein that catalyzes the deamination of C in single-stranded DNA), we show
that these strains have greatly elevated amounts of single-stranded DNA. In strains with reduced
amounts of DNA polymerase alpha or delta, the single-stranded regions are concentrated on the
lagging strand template of the replication fork, whereas in strains with low levels of DNA
polymerase epsilon, the single-stranded regions are found on both leading and lagging strand
templates. The pattern of mutagenesis suggests that some of the single-stranded regions are greater
than 10 kb in size.

We previously engineered a wild-type yeast gene (URA3-GC) to have an unusually high GC
content. This gene had a high rate of mutations, as well as elevated mitotic and meiotic
recombination. We identified a mutation (metl18) that further elevates the rate of mutations in
URA3-GC by about 100-fold; almost all of these mutations are small deletions flanked by short
direct repeats. The Metl8p is involved in the transport of Fe-S clusters into multiple cellular
proteins, including the replicative DNA polymerases. | will describe our preliminary evidence that
the mutator phenotype associated with the metl8 mutation is a consequence of increased DNA
polymerase slippage of DNA polymerase delta when it lacks the Fe-S cluster.
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GENETIC TOOLS OPEN NEW WINDOWS IN RHIZOBIUM RESEARCH

Lindstrom K. 1, Aserse A.A. 1 Li H.!, Mousavi S.A. %, Yan L.}, Penttinen P. }?

YUniversity of Helsinki, Finland; °Zhejiang A&F University, Lin’an, Hangzhou, China
kristina.lindstrom@helsinki.fi

Rhizobia are soil bacteria with the capacity to induce root nodules on legume plants, leading to a
nitrogen-fixing symbiosis of great importance for agriculture and food security. Molecular tools
such as whole-genome sequencing, have impacted research in this field especially regarding
phylogeny, taxonomy and evolution of rhizobia and the symbiosis. As a consequence, the number
of bacterial species described among the root-nodule bacteria increased from nine in four genera in
1991 to more than 200 in 18 genera today. There is now general agreement in the bacterial
systematics community that genome sequence data should be provided when describing a new
species, and routine description of prokaryotic species based on their genomic sequence would
fulfill all the requirements of the Nomenclatural Code. For screening and classification of larger
collections of rhizobia, Multi Locus Sequence Analysis (MLSA) isexcellent. We used the method to
classify strains and species and delineate new genera, e.g. Neorhizobium and Pararhizobium, and
for the description of novel species.

Selection of elite inoculant strains for cultivated legumes is crucial for sustainable agriculture.
Those should be effective and competitive in field conditions. To measure competitiveness,
assessment of nodule occupancy is important. Genes recA and rpoB, the most commonly used
genes for MLSA have good databases available for sequence comparisons. Methods were
developed in our laboratory for molecular identification of inoculant and indigenous strains based
on rpoB.

Many rhizobia carry out denitrification, but only some can reduce the greenhouse gas nitrous oxide
to N, gas. Genome sequences can reveal the presence or absence of genes encoding denitrification
and other ecologically important properties. We applied this approach to the study of peanut
bradyrhizobia to complement plant testing in strain selection. We also found that Neorhizobium
galegae sv. orientalis strains, isolated from the gene center in the Caucasus, and with very good N,
fixation capacity, carried genes involved in NO destruction, indicating that reduction of NO levels
in the nodule might improve the effectiveness of nitrogenase. To increase sustainability in food
production, a combination of traditional and molecular methods should be applied, including
characterization of soil microbial communities by amplicon sequencing and metagenomic analyses,
which will also be presented.
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REVERSE GENETICS AND CYTOKINES

Nedospasov S.A.

Engelhardt Institute of Molecular Biology, Moscow, Russia.

Technologies of reverse genetics allow to generate organisms with desired genetic modifications.
Cytokines represent a molecular language of communications between different cells which is
particularly important for immune regulation but it also plays multiple roles outside of immune
system. There are more than 100 distinct cytokines, and reverse genetics has helped to identify
unique and non-redundant functions for most of cytokines, even for those that are members of the
same family. Our laboratory is focusing on physiological functions of TNF and of closely related
cytokine, lymphotoxin. Our recent genetic data suggested a novel principle for anti-cytokine
therapy which in case of TNF is being evaluated in humanized mice using bi-specific mini-
antibodies consisting of VHH modules from Camelids.
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SITE-DIRECTED GENOME MODIFICATION IN CEREALS USING CAS
ENDONUCLEASE TECHNOLOGY

il 0
==

Kumlehn J.

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

Plant Reproductive Biology, 06466 Seeland, OT Gatersleben, Germany,
kumlehn@ipk-gatersleben.de

Site-directed genome modification triggered by RNA-guided Cas endonucleases offers novel
possibilities for the elucidation of gene functions and the improvement of crop performance.
Targeted mutagenesis has been exemplified in many crop species and is now being routinely used
world-wide to produce knock-out lines. In our lab, a modular and versatile vector system has been
developed that allows for the simultaneous expression of multiple guide RNAs. Moreover, newly
emerging elements such as Cas derivatives with improved or novel functionality can be readily
tested and utilized. In addition, we have been successfully pursuing strategies to achieve not only
much reduced dependency on model genotypes but also the generation of mutants without the
necessity of genomic integration of gRNA/Cas9-encoding sequences. We further showed that the
multiple mutations carried by the typically chimeric primary mutants can be perfectly separated and
fixed by producing doubled haploid progeny. Amongst others, we are using this powerful
technology in barley and wheat to generate plants with enhanced yield potential due to modified
plant morphology, with resistance to viral and fungal pathogens as well as with improved product
quality. However, the precise editing of plant genomes using synthetic repair templates
implemented by homology-directed DNA repair remains a serious challenge, because such repair
events are only very rarely occurring.
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I'EHETUKA, BUONH®OPMATHUKA, CUCTEMHASA KOMIIBIOTEPHAS
BNOJIOT'UA

Komuanos H.A.

DedepanvHulil ucciedosamenvekutl yewmp Uncmumym yumonoauu u cenemuxu CO PAH

B mocnemgnee necsTuiieTde B MHPOBOM TI'€HETHKE MPOUCXOIUT HH(POpPMALMOHHBIA B3pbIB. [lo
uMerommmMmcs oneHkam K 2025 romy o0beM TEHOMHBIX JAaHHBIX B oOnacTd (hyHIaMEHTAILHOU
Ouosnoru, OMOMENULIMHBI, OMOTEXHOJIOTUH, arpoOMOTEXHOJIOTUU IMPEBBICUT B HECKOJBKO pa3
00BEM JTaHHBIX B aCTPOHOMHUHU M COIHMAIBHBIX CeTX. HeoOXoaumMocCTh ObICTPOro U TIyOOKOTO
aHayn3a OOJIbLIMX MeHETUYECKUX JTAHHBIX JIJISl PEUICHHUS HAYYHbIX U MIPAKTUYECKHX 3a]a4 B 00J1acTu
KUBBIX CHCTEM IMPHUBENIA K IIUPOKOMY HCIIOIH30BAHUIO METOJIOB OMOMH(DOPMATHKH, CHCTEMHOMN
KOMITBIOTEPHOU OHOJIOTMH, MCKYCCTBEHHOIO MHTEVIEKTa M MallMHHOro oOyueHus. B noxmane
PaccMOTPEHO MPUMEHEHHUE ITHX TIOJIX00B K PEIICHHUIO TAKKMX 3aJ1a4, KaK: () HHTeTpalus, aHAIA3 ’
UHTEpIpEeTalysi TEHOMHBIX, TPAHCKPUITOMHBIX, IPOTEOMHBIX, METa0OJIOMHBIX JaHHBIX; (0)
UICHTH(UKAIUS CANTOB CBS3BIBAHUS TPAHCKPHUIIIMOHHBIX (DAKTOPOB B PETYISITOPHBIX palioHAX
TCHOB, OIICHKA BIHUSHUS MYTalUid B 3TUX PETYISATOPHBIX pailoHaX Ha SKCIPECCHIO T'€HOB; (B)
PEKOHCTPYKIUSI  TSHHBIX  CETEH, BBIIBICHHE  MOJCKYJISIPHO-TCHCTHUYECKAX  MEXaHH3MOB
(dbopMUpOBaHHS TATOJOTHM, MOUCK T€HOB, BHOCAIIUX MaKCHMAIbHBIH BKJIaJ B (OpMUpOBaHUE
1ENeBBIX (DEHOTUNMHYSCKHUX (KIMHUYECKHUX) MPU3HAKOB, KOHTPOJIUPYEMBIX I€HHBIMUA CETSMH U Ha
3TOW OCHOBE - MpejAcKa3zaHue Hanbosiee MEePCIEeKTUBHBIX MUILIEHEH s Tepanuu 3aboneBanuii; (T)
W3YYCHHE PEKOHCTPYKIMS TCHETHUYECKUX MEXAHH3MOB pEryisiuu Mopdorenesa pacteHud, ()
aHallu3 OCOOEHHOCTEH MOJEKYISIPHOW HBOJIOLMHU TEHHBIX CETel U MOJEKYISIPHO-TEHETHYECKHX
cucteM U (€) KOMIBIOTEPHBIH  JIU3allH DKCIIEPUMEHTOB  TI0 CO3/IaHHUIO ITAMMOB —
CYNEpHpPOAYIIEHTOB OHOTEXHOJIOTHUECKH 3HAYUMBIX MPOIAYKTOB.

Baaronapuocru: B.A. Usanucenko, M.II. [Tonomapenxo, U.B. Yanaesoii, H.A. AnemacoBy, B.I'.
Jlesuuxomy, B.B. Muponosoii, T.B. Banucenko, H.B. UBanucenko, C.A. Jlamuny.
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ENZYMATIC MACHINERY OF PROTEIN-BASED INHERITANCE

Chernoff Y.0.*?

'Georgia Institute of Technology, USA, Atlanta, GA 30332-2000; 2St. Petersburg State University,
Russia, St. Petersburg 199034

yury.chernoff@biology.gatech.edu

Infectious protein isoforms (prions) cause human and animal diseases, and control heritable traits in
yeast and other fungi. In most cases, prions are represented by non-covalent polymers (amyloids),
composed of identical protein molecules, linked via intermolecular cross-beta structures. Pre-
existing prion directs formation and location of beta-structures in the newly immobilized molecule,
thus manifesting itself as a structural template. Therefore, prions transmit (either by infection or via
inheritance) structural protein changes that are not encoded in DNA sequence. Mechanism of the
formation of heritable prions is similar to mechanisms, involved in human prion and amyloid
diseases (including Alzheimer’s disease). This makes yeast a useful model for studying molecular
foundations of amyloid diseases. Formation of yeast prions is stimulated by transient
overproduction of respective proteins, resulting in their polymerization. The process of prion
formation is also regulated by the chaperone proteins, involved in folding of newly synthesized
polypeptides, and by cytoskeletal networks. Prion propagation depends on the fragmentation of
prion polymers by chaperones, involved in the defense against stress. Fragmentation results in
generation of oligomers, that immobilize new protein molecules and convert them into a prion form.
Thus, prions employ the cellular stress defense machinery for their own replication. Dynamics and
interactions of chaperones and other cellular proteins mediates effects of physiological and
environmental conditions on prions. Metastable prions manifest themselves as carriers of the
molecular memory of stress. Deciphering of the enzymatic machinery of prion formation and
propagation is important for both counteracting amyloid diseases and understanding the role of
protein-based inheritance in adaptation to environmental conditions.

Acknowledgments: This work was supported by grants MCB-1516872 and MCB-1817976
(National Science Foundation), P50AG025688 (National Institutes of Health), 14-50-00069
(Russian Science Foundation), and by project 15.61.2218.2013 (St. Petersburg State University),
and performed with the help of Resource Centers “Biobank”, “Chromas” and “Molecular and Cell
Technologies™ of St. Petersburg State University.
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HEREDITARY CANCER SYNDROMES

Imyanitov E.N., lyevleva A.G.

N.N. Petrov Institute of Oncology, St.-Petersburg, Russia

Hereditary cancer syndromes represent an especial group of genetic diseases, whose clinical
manifestations are limited to nearly fatal risk of emergence of certain tumors; the affected subjects
remain phenotypically normal before the cancer onset. Population frequency of hereditary cancer
mutations approaches to 2-3%. Hereditary cancers are characterized by young age at onset, multiple
primary tumors and specific histological appearance of some neoplasms. Here we will present the
results of our own studies on hereditary cancers. Slavic patients with hereditary cancers are
characterized by unexpectedly pronounced founder effect. High frequency of recurrent cancer-
predisposing mutations simplifies the diagnosis of hereditary tumors in Russia. Interestingly, some
Slavic mutations are characterized by unusual phenotypic appearance of the associated disease. Our
investigations provide evidence against the common viewpoint, which states that the somatic loss of
the remaining allele of the involved gene is always the first event in the development of hereditary
cancers. Some hereditary neoplasms differ from their sporadic counterparts with regard to
molecular pathogenesis and therefore require essential modification of the treatment schemes. We
will provide examples of clinical studies, which suggest novel approaches to cancer therapy.

This work is supported by the Russian Science Foundation, grant 17-15-01384
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GENEBANK COLLECTIONS - THE GENETIC BASIS FOR PLANT
BREEDING AND RESEARCH

Borner A", Nagel M.}, Agacka-Motdoch M2, Bérner M., Lohwasser U.*, Riewe D.*,
Altmann T.%, Pshenichnikova T.A.°, Khlestkina E.°

L eibniz Institute of Plant Genetics and Crop Plant Research (IPK), Gatersleben, Germany;
%Institute of Soil Science and Plant Cultivation, State Research Institute, Pulawy, Poland; *Enza
Zaden, Research and Development B.V., Enkhuizen, The Netherlands; *Julius Kiihn-Institut (JKI),
Federal Research Centre for Cultivated Plants, Institute for Ecological Chemistry, Plant Analysis
and Stored Product Protection, Berlin, Germany; °Institute of Cytology and Genetics, Siberian
Branch, Russian Academy of Sciences, Novosibirsk, Russia; °Vavilov Centre for Plant Genetic
Resources, St. Petersburg, Russia

boerner@ipk-gatersleben.de

Plant genetic resources play a major role for global food security. The most significant and
widespread mean of preserving plant genetic resources is ex situ conservation. Today about 1,750
ex situ genebanks world-wide maintain 7.4 million accessions. One of the ten largest ex situ
collections of our globe is located at the Leibniz Institute of Plant Genetics and Crop Plant Research
(IPK) in Gatersleben, Germany, conserving 150,000 accessions from 3,200 plant species and 780
genera. Since the majority of genebank holdings globally is maintained as seed, seed storability is
of exceptional importance for germplasm conservation.

At IPK research on seed longevity was initiated for a range of crops and wild relatives stored over
decades. Historical germination data accumulated during 35 years of seed germination monitoring
were analysed to predict species specific seed longevities. The study considered 75 species
comprising 79,075 accessions and 157,402 observations. Beside interspecific differences variation
was also detected within species and genetic analyses were initiated in barley, wheat, oilseed rape
and tobacco.

In addition, mass spectrometry based untargeted metabolite profiling experiments were performed
in order to detect biochemical changes coinciding with loss in seed germination. GC-MS analysis of
the polar metabolome of wheat and barley identified glycerol and related intermediates as highly
correlated to germination rate. Therefore, the lipidomic composition of a wheat panel was
investigated using high-resolution liquid chromatography-mass spectrometry (LC-MS). A high
proportion of tentative oxidized lipids was detected, suggesting lipid oxidation as the causal trigger
for membrane degradation.

Beside research on seed storability genebank accessions and genetic stocks have been extensively
used for genetic and genomic studies. Data on mapping of loci/marker trait associations for a range
of different traits will be presented.
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GLOBAL VISION FOR BREAD WHEAT RESEARCH

Langridge P., Wheat Initiative, Berlin-Dahlem,

Germany and University of Adelaide, Australia

Created in 2011 following endorsement from the G20 Agriculture Ministries, the Wheat Initiative
provides a framework to establish strategic research and organisation priorities for wheat research at
the international level in both developed and developing countries.

The vision of the Wheat Initiative is to support a vibrant global wheat research community sharing
resources, capabilities, data and ideas to improve wheat land productivity, quality and sustainable
production. To achieve this the Wheat initiative:

~ Provides a framework to establish strategic research and organisation priorities for wheat
research at the international level in both developed and developing countries.

~ Fosters communication between the research community, funders and global policy makers.
~ Aims to secure efficient and long-term investments in wheat research.

~ Develops and coordinates knowledge sharing amongst the wheat community.

~ Improves access of all to resources, services and facilities.

~ Supports education of students and life-long learning of researchers and farmers

~ Stimulates public-private collaborations.
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BAKTEPUHU C PEAYHHUPOBAHHbIM 'TEHOMOM: PACKPbIBAEM
TAUHbBI KOHTPOJIA S9KCPECCHUHU 'EHOB

01"1

I'oBopyHn B. M.

OI'BY Dedepanvhblil HAYYHO-KIUHUYECKUL YeHmp puzuko-xumuyecko meouyurovl @®MBA Poccuu
(PI'BY ®HKI] @XM ®MBA Poccuu), e.Mocksa

Mycoplasma gallisepticum S6 otHOocuTcs K OakTepusM Kiacca MOJUIMKYT, OTIMYAIOIIAXCS
3HAYUTENIHON peayKIMel Kak caMOro reHoMa, TaK U OOJIBIIMHCTBA U3BECTHBIX CUCTEM PETYJISALIUU.
OnHako 3TO HEe MeLIaeT e MPEeKPacHO adaNnTUPOBATHCA K Pa3IMYHBIM CTPECCOBBIM BO3JICHCTBUSIM.
bbuto mpoBeneHO cHCTeMHOE HCCleOBaHME (DYHKIIMOHAIBHOM OpraHU3allid W MOJIEKYJISPHBIX
MexaHM3MOB ajantainuu Oaktepun Mycoplasma gallisepticum S6 B ycnoBusix TeIIOBOrO,
OKHUCJIUTEIBHOTO U THIEPOCMOTHYECKOTO CTpecca, BKJIOYarollee B ceOs MolydeHue MnoapoOHOI
(GYHKIMOHATBHOH  KapThl TE€HOMA, TPAHCKPHIIIMOHHOE, MPOTEOMHOE W  MeTaboJIOMHOE
npodunupoBanue. [lokazaHo, 4YTO TEMIOBOM CTpecC B pa3IUYHBIX (a3zax pocTa OakTepuu
Mycoplasma gallisepticum S6 BbI3bIBacT 3HaYHUTEIILHBIC H3MEHEHHS TPAHCKPUIIIIMOHHOTO MTPOQHIIS
(538 reHoB), KOTOpbIE HENb3sl OOBSICHUTH C TOYKH 3PEHUS U3BECTHBIX OAaKTEpUATbHBIX CHUCTEM
peryisiiuu. [loydenue moapoOHOW (YHKIIMOHAIBHONH KapThl TCHOMa W W3MEPEHUE aKTUBHOCTHU
npomotopoB Mycoplasma gallisepticum S6 B yciioBusix TEIUIOBOTO cTpecca MO3BOJIMIN YCTAHOBUTD
cTpykrypy npomotopa M. gallisepticum u wumeHTHGHUIHPOBATH P CIA0BIX JETCPMHUHAHT,
COBOKYITHOE BO3/ICHCTBHE KOTOPBIX B 3HAUYUTENIBHOMN CTENEHH OMpEeisaeT peaklnio MpoMoTopa Ha
TeruIoBoi crpecc. K TakuMm nerepMUHAHTaM OTHOCSTCS: WHUIMUPYIOMIMKA HYKJICOTH I, BapUalllH B
nocnenoBarenbHoct  -10 OGokca u  GC-cocraB B paiione mnpomoTropa. CpaBHUTENbHBIH
Ka4eCTBEHHBIH W KOJIMYECTBEHHBIH aHAU3 IPEICTABICHHOCTH OEIKOB B YCIOBHSIX TEIUIOBOTO
cTpecca MoOKa3ajl HEe3HAYUTEJIbHbIE M3MEHEHHs OelKOBOro mpodmiis, 3a HUCKIYEHHUEM PE3KOro
CHIKCHUS TpejcTaBieHHOCTH TemarrimiotuauHa VINA, KoTopoe ueTko Koppemupyer co
CHIDKEHHEM €ro TpaHCKpUMuIuU. Takum oOpa3oMm, ¢ OJHONH CTOPOHBI HAONIOJAETCS 3HAYUTEIHHOE
M3MEHEHHE TPAHCKPHUITIIUOHHOTO MPOQUIIS, a C APYroi — OTCYTCTBHE COOTBETCTBYIOIIETO OTBETA Ha
ypoBHe mporeoMa. [l OOBSACHEHHS OSTOTO HECOOTBETCTBUS IMPOBEACHO NPOPHINPOBAHHE
pubocoMansHO-cBsi3aHHOM dpakuuu MPHK u oGHapykeHO n3buparensHoe CBSI3bIBAHUE PUOOCOM C
MPHK mpu temoBoMm crpecce: Gonblias 4acTh CHHTe3MpyeMmoi B mporecce crpecca MPHK He
CBSI3bIBAETCS C pUOOCOMaMH, MpU ATOM yBenuuuBaercs npencrtaBieHHocTh MPHK, xonupyromeit
0eJKu, KOTOpbIe OJOKUPYIOT UMMYHOTJIO0 yJTUHBI.

Takum 00pa3oM, MOXXHO C YBEPEHHOCTBIO 3akimouuTh, uyTo M. gallisepticum, B koTopoit
OTCYTCTBYET OOJIbIIas 4acTh M3BECTHBIX OaKTEPHAIBHBIX CUCTEM PETYJSIUH SKCIPECCHUH T'eHOB,
oOagaetT HaOOPOM JIPYTHX MEXaHU3MOB, OJTHUM M3 KOTOPBIX SIBJISIETCS M30MpaATEIbHOE CBSI3bIBAHNE
pubocomer ¢ MPHK. Habmomaemoe yBenmuuenue mpenctaBieHHocTn remarrmotuanHa VIhA u
npencrasieHHoctd MPHK, koaupyromeii 6enku, 0110KHpyrOIIe MMMYHOTJIOOYJIMHBI, YKa3bIBaeT Ha
CBSI3b MEXIY OTBETOM OaKTepHUH Ha TEMJIOBOM CTpecc M €€ B3aUMOICHCTBUEM C OPraHU3MOM
XO035IMHA, TPU KOTOPOM OHA WCIOJb3yeT MEXaHU3MBI, TIO3BOJISIONINE W30EeKaTh BIHSHUS
MMMYHHOT'O OTBETA.
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BKJVIAJA I'EHETUKHA B MEJIULITUHY

I'marep E.K.

@OI'BHY Meouko-cenemuyeckuii Hayunwii yenmp, Poccus, Mocksa,

ya. Mockeopeuve, 0. 1

ekginter@mail.ru

OCHOBHOM BKJIaJ] T€HETUKM B MEIUUUHY COCTOMT B CO3[JaHUU NPUHIMUIHAIBHOW HOBOU
STHOJIOTUYECKON  KiIacCUpHUKAIMM BCeX OOJe3He 4YeloBeKa, OCHOBAaHHON Ha  BKJaje
HACJIEICTBEHHBIX ()aKTOPOB B MX BO3HHMKHOBeHUHU. [lepBas rpymma, mosBuiIach M craja OBICTPO
pacmupsaTbess B Havane 20-ro BeKa — 3TO MEHJENMPYILIUE WIM MOHOTEHHBIE HACJEICTBEHHBIE
6one3nn. Ceituac ux HacuuThiBaeTcs Oosiee 6000 M MX YKUCIO MPOJOJDKACT YBEIUYUBAThCS. ['py3
MOHOTCHHBIX OOJIe3HEW B momyisinuu He MeHbine, yem | Ha 200. Crnemyromas rpynma — 3TO
XpOMOCOMHBIE 0OJIe3HU, KOTOphIe OBLTU OTKPBHITHI B cpenuHe XX Beka. M3BectHo Oonee 800
XPOMOCOMHBIX CHH/POMOB, a YMCJIO XPOMOCOMHBIX OOJIE3HEW, OMMCAHHBIX XOTs Obl OAMH pa3, BO
MHOTO pa3 Oousbiie. I'py3 XpOMOCOMHBIX OoJie3HEW B MOMYJSIUU COCTaBiseT mpumepHo 1%. B
nocaeaure 20 yeT  BbIAENEHBI IpyNNa MHKPOXPOMOCOMHBIX  OOJIe3HEH, BBISBISEMBIX
MPEUMYIIECTBEHHO  METOJaMU  MOJEKYJIIpHOM  nuroreHetuku (renetuku). Ceiliuac ux
HAaCUMTHIBAETCSI HECKOJIBKO JECATKOB, HO MX YHCJIO HEYKJIOHHO pacreT. Creayrolui Kiacc
3a005IeBaHUMN, OTKPBITHII MEAUIIMHCKOM T€HETUKONW — MUTOXOHIpHalbHbIe 001e3HUu. COOCTBEHHO
MUTOXOH/IPHATILHBIX 00JIe3HEeH, 0OYCIOBIECHHBIX MYyTalMsIMH B reHax MuTOXOHIpuaibHoil JIHK,
MPUMEPHO TPH JECATKA, HO H3BECTHBI COTHH MUTOXOHJIPHANBHBIX OOJe3HEl, TeHbl KOTOPBIX
pacroyio’)keHsl B sifjpe KieTku. K HaciiecTBEHHBIM 3a00JIEBaHUSM CIIEAYEeT OTHECTH TaKKe pak,
KOTOpBI MOXeT ObITh MpeACTaBleH KaK MOHOTeHHbIMH ¢dopMaMu, Tak U (opmamu,
OOYCJIOBJICHHBIMA MYTAallMsIMH COMAaTHYECKHX KIETOK. Bes ocTanbHas MaToJOTHsl 4YeloBeKa W,
IIPEKIE BCErO BCsA 4YacTas XPOHMUYECKAas MATOJOrHs, MOMajaeT B IPYMIy, B KOTOPOH pa3BHUTHE
3a00JIeBaHNUs 3aBUCUT OT B3aUMOJEHCTBUS MPEApacoiaralolliuX K pa3BUTHIO 3a00JI€BaHUS TEHOB U
(akTOpOB BHEIIHEH Cpe/ibl, BHIIOIHSIOMMX POJIb CIYCKOBBIX MexaHu3MoB. Haunnas ¢ 50-X romoB
MPOLUIOTO BEKa, IOUCK TE€HOB, OOHAPYKMBAIOIIMX AaCCOLMALMU C pa3IU4YHBIMU YacThIMU
3a00JeBaHUsAMU IpuoOpeTano Bce Oosiee MUPOKUNA MacTald, Kak B OTHOUIEHUH MOJHOTHI OUCKA
accoluanuil BO BCEM I'€HOME, TaK M B YHUCIIE UCCIIEIYyEeMbIX 3a00JeBaHUM U pa3MepoB BHIOOPKHU
OOJBHBIX M 310poBoro KoHTpois. Ceiuac, Mo pasHbIM NpPUYMHAM OO0BEM 3TUX MCCIEJOBAHUI
COKpaTWics. 3HAUUTEJICH BKJAJ TEHETUKUM B MEIUIMHCKYIO MPAKTHKY. DTO U CO3JaHuE 0COOOM
CITy>KOBI METMKO-T€HETUUYECKOT0 KOHCYJIbTUPOBAHUS U pa3paboTka pa3HooOpa3HbIXx MeTonoB JJHK
JUArHOCTUKHU PA3JIMYHBIX Tpynn 3a0ojieBaHUN M (OPMUPOBAHHME HOBBIX HAYYHBIX HAIpPaBICHUH,
TaKkuX, HampuMmep, Kak QapMakoreHeTnka M reHorepanus. CleayeT TakkKe YHNOMSHYTb BKJIAJ
TeHETUKH B CO3/1aHH€ OMOIMPOIYLIEHTOB OMOJIOTMYECKH aKTHUBHBIX CYOCTaHIIMH U JIEKapCTB, B TOM
YHCJIE C IOMOIIBIO METO/I0B T€HHOM MHKEHEPHUH.
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THE GENOME RUSSIA PROJECT-2019

Obrien S. J., Zhernakova D. V., Brukhin V., Malov S., Oleksyk T. K., Koepfli K. P., Zhuk
A., Dobrynin P., Kliver S., Cherkasov N., Tamazian G., Rotkevich M., Krasheninnikova K.,
Evsyukov I., Sidorov S., Gorbunova A., Chernyaeva E., Shevchenko A., Kolchanova S.,
Komissarov A., Simonov S., Antonik A., Logachev A., Polev D. E., Glotov A. S., Ulantsev
V., Noskova E Davydova., T. K., Sivtseva T. M., Limborska S., Balanovsky O., Osakovsky
V., Novozhilov A., Puzyrev V.

The Russian Federation spans 11 time zones and is the home of ~146,000,000 people: 80% are the
ethnic Russians and the remainder identify themselves as one of ~200 indigenous ethnic minorities.
Despite the large population size and high ethnic diversity, no centralized reference database of
functional and endemic genetic variation has been established to date. The national Genome Russia
Project aims to perform high coverage whole genome sequencing and analysis of peoples of the
Russian Federation. | shall describe our progress based upon resolving genome-wide variation
(SNPs, indels, and copy number variation) from 264 healthy adults, including 60 newly sequenced
samples consisting of family trios from three geographic regions: Pskov, Novgorod and Yakutia,.
People of Russia are shown to carry known and novel genetic variants of adaptive, clinical and
functional consequence that in many cases show appreciable occurrence or allele frequency
divergence from the neighboring Eurasian populations. Population genetic phylogenetic analyses
revealed strong geographic partitions among indigenous ethnicities corresponding to the geographic
locales where they have lived. Allele frequency spectra identified strong constraints to gene flow
corresponding to the geological barriers (e.g. the Ural Mountains and Verkhoyansk mountain
range). These first conclusions of the Genome Russia Project include results important for medical
genetics as well as for population natural history studies and are at present being extended with
several hundred additional Russian genomes.
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PARAMECIUM, A UNICELLULAR MODEL FOR GERMLINE-SOMA
DIFFERENCIATION AND TRANSGENERATIONAL EPIGENETIC
INHERITANCE

Meyer E.!

YUnstitut de Biologie de I’Ecole Normale Supérieure, France, Paris, 46 rue d’Ulm 75005
emeyer@biologie.ens.fr

Although they are unicellular eukaryotes, ciliates have evolved an original way to separate germline
and somatic functions. Each cell contains two distinct types of nuclei, which both divide during
vegetative growth. The diploid micronucleus (MIC) only serves sexual reproduction: it undergoes
meiosis to produce gametic nuclei, but its genome is not expressed. The highly polyploid
macronucleus (MAC) is a somatic nucleus which controls the phenotype through gene expression,
but is not transmitted to sexual progeny. In each sexual generation, new MICs and MACs develop
from copies of the zygotic nucleus formed by fertilization.

Among ciliates, sibling species of the Paramecium aurelia complex are ideally suited for genetic
analyses. In these organisms, sex occurs either through conjugation between two cells of different
mating types, a reciprocal fertilization event producing a pair of genetically identical offspring, or
through autogamy, a self-fertilization process through which a single cell makes its genome entirely
homozygous. In 1937, T. M. Sonneborn started breeding analyses and showed that some hereditary
characters, including mating types, were not transmitted in a Mendelian manner but followed a
“cytoplasmic” type of inheritance — which today would qualify as transgenerational epigenetic
inheritance.

We now know that the MAC contains a heavily rearranged version of the MIC germline genome.
During MAC development, all transposable elements are eliminated and numerous short, single-
copy intervening sequences, believed to be degenerate transposon remnants, must be precisely
excised to reconstitute functional genes. Molecular studies have identified the key proteins
involved, and a piRNA-like class of small RNAs that control rearrangement patterns in a
homology-dependent manner. Initially produced from the entire germline genome during meiosis,
scnRNAs mediate a genomic subtraction with the maternal MAC genome, later allowing the
zygotic MAC to reproduce the same deletions through the targeting of histone modifications.
Although it likely evolved as an efficient strategy to control transposons, the system can easily be
co-opted to regulate cellular genes in a heritable manner, as will be illustrated by the mechanisms of
mating-type determination in P. tetraurelia and sibling species. These examples support the
intriguing idea that the somatic genome can continuously evolve on its own to allow short-term
adaptation, independently of any germline mutation.
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PROTEOME OF A HUMAN: WHAT FOR?

Ponomarenko E. , Lisitsa A., Archakov A.

Institute of Biomedical Chemistry, Moscow, Russia

119121 Moscow Pogodinskaya 10

2463731@gmail.com

Whole genome sequencing has revealed the number of protein-encoding genes in a given organism,
which can be considered a first approximation of molecular complexity. Due to post-transcriptional
and post-translational modifications such as RNA splicing, polymorphisms, covalent modifications
and degradation, the total number of different protein species (the proteome) can be much larger
than the number of protein-encoding genes. In spite of the fact that the international Human
Proteome Project (HPP) was launched in 2010, the size of the human proteome, which depends
upon the number of protein species (breadth) and the number of copies of an individual protein in a
biosample (depth), has not been determined yet. The genome is limited by the number of protein-
coding genes (~20 100). However, the proteome is expanded taking into account modifications: we
estimate, by using different methods of calculation based on the average number of variations per
gene from NextProt, a range of 0.55-7.14 million protein species in the human body. How we can
use this knowledge?
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I'EHOMMUKA U JIINTEHOMHUKA q)YHK]_II/Iﬁ U ITATAJIOTUIA MO3T A

Poraes E. U.

Hnemumym Obweii I'enemuku um Basunosa, Poccus, Mockea, 11999, Mocksa, yn. I'yoxuna, 0.3,
Mocxkoesckuii I'ocyoapcmeennwiti Ynusepcumem um. M.B. Jlomonocosa, Poccus, 119991, Mockea,
Jlenunckue 2opul, 0. 1 Meouyunckaa wkona Maccayycemckoeo ynusepcumema, CILLIA, Bycmep
rogaev@vigg.ru

B noxmane OynyT npeacTaBieHbl HelaBHUE JOCTHKEHHS B 00J1aCTH UCCIETOBAHHS MOJEKYIISIPHO —
TEeHETUYECKUX OCHOB SBOIIOIMH, PYHKIMIA U HeMporcuxuaTpudeckux naronoruit mosra. lllupokas
WHIVBUAYaJIbHAS BapraOeIbHOCTh (DEHOTUIIOB, CBSI3aHHBIX C MOBEICHYCCKUMHU XapaKTEPUCTUKAMHU
YesloBeKa, MOXKET ObITh 0OYCIIOBJIEHA KaK T'€HETHYECKUMH (DaKTOpamH, TaK U SIUTCHETUYECKUMU
(dakTopaMu, Ha KOTOpPHIC BIIUSIOT YCIIOBUSI PAaHHETO Pa3BUTHS, CTapeHHs] Wiu cpena. Hampumep,
HACJIEICTBEHHOCTh M TIO3JHUN BO3pAcT SBISIOTCA TIJaBHBIMU (pakTopaMu pHCKa OO0JIe3HH
Anpureiimepa. Hamu npoBenén ananus ygactkoB oTKpbIToro xpomaruna (ChIP-seq) Heiiporenoma
KJIETOK KOPTEKCa OT MHOTHX MHAMBHUIOB B COYETAHUU C AHATU30M IOCIIEI0BATENLHOCTEH MOIHBIX
reaoMoB (WGS) u tpanckpuntomoB (RNA-seq). [IpedponTamsHas kopa (KOPTEKC) TOJIOBHOTO
MO3ra 4elOBeKa OTBETCTBEHHA 32 KOTHUTHUBHbBIE (DYHKIIMU, aOCTPAKTHOE MBIILICHUE U COLUATBHOE
MIOBEICHUE M, CIIEJJOBATEIbHO, MPEACTaBIsAET OCOOBIM HMHTEpec Ui  HCCIEeOBaHUS
SIUTCHETUYECKUX  (PAKTOPOB TMOBEACHYECKUX XapakTepucTuk. Ho Bbicokas  KIeTOoyHas
reTepOreHHOCTh TKaHEH MO3ra YCIOXKHSIET Takue uccienoBanus, nosromy juisi ChlP-seq ananuza y
Ka)KJ0T0 WHAMBUAA OBLIN MPEABAPUTEIHHO OTOOPAHBI KIIETOYHBIE Spa HEHPOHOB. bblin moxy4yeHsl
WHIVBUIYAIBHBIE KapThl OTKPBITOTO XPOMAaTHHA HEHUPOHOB, KAPTHPYEMOTO MOAUDHIIMPOBAHHBIM
ructoHoM H3K4me3. Ha ocHOBe UWHTErpaTUBHOIO aHalW3a »SIUTCHETUYECKUX CHTHAJIOB,
KapTUPYIONIMX YYaCTKU aKTUBHBIX MPOMOTOPOB T'€HOB M TPAHCKPUITOMOB MO3ra 4YeJIOBEKa, MBI
MpeJicKa3alid CEpUI0 HOBBIX HEAaHHOTHPOBAHHBIX paHee HeHporeHoB (Ooblas 4acTh U3 KOTOPHIX -
rensl Hekonupyromieit PHK). beina nokazana nnnuBuayanbHas cnenu@UUHOCTh SMUTEHETHUYECKUX
npoduneil OTKPHITOrO XpoOMaTWHA B HEMpPOHAX MO3ra, YAaCTUYHO OOBICHSIEMas TeHETHYECKON
BapuabenpbHOCThIO. OOHApyXeH TpUMEp SIHUTeHETUYECKOW aKTHBAIMK ‘‘MOJYaIero” reHa B
KJIETKaX MO3Ta HEKOTOPBIX MHIUBUIOB, OOYCIOBIEHHOW PEIKUM T'€HETHUYECKUM MOIUMOp(PHU3IMOM
[1]. Kpome TOro, BBISIBIEHO, YTO TIOJ BIUAET HAa JMUTCHETHMUYECKHUE CUTHAJIBI B HEKOTOPBIX
F€HOMHBIX JIOKycax. [lepcoHanu3MpoBaHHBIN TI'E€HETUYECKUA W DSMNHUTCHETUYECKUN aHalu3
HEOOXOIUM I TOHWMAaHUS MEXaHM3MOB BapHaOEIbHOCTH KOTHUTHUBHBIX CIOCOOHOCTEH U
BBISIBJICHHSI IOTEHIMABHBIX TEPANeBTUYECKUX MUIIICHEH HEHPONICUXUUECKUX 3a00ICBaHHIA.

1. Gusev, F. E., Reshetov, D. A., Mitchell, A. C., Andreeva, T. V., Dincer, A., Grigorenko, A. P.,
Fedonin, G., Halene, T., Aliseychik, M., Goltsov, A. Y., Solovyev, V., Brizgalov, L., Filippova, E.,
Weng, Z., Akbarian, S., Rogaev, E. I. Epigenetic-genetic chromatin footprinting identifies novel
and subject-specific genes active in prefrontal cortex neurons. FASEB , 2019
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TPAHCIT'EHHBIE )KUBOTHBIE B SKCIHEPUMEHTAJIbHOM
DPAPMAKOJIOI'MH

l"aiinernnuoB P.P.

Canxkm-Ilemepoypeckuii  eocyoapcmeennswiii  yuueepcumem,  Hucmumym  Tpanciayuounou
buomeouyunvr, Cankm-Ilemepoype

gainetdinov.raul@gmail.com

OaHMM W3 KPUTUYECKUX KOMIIOHEHTOB HCCIIEIOBAaHHI B OOJIACTH TPAHCISALMOHHOW MEAMIIMHBI
ABISICTCA TPAHCISLMSA HAKOIUICHHBIX 3HAHUH 1O JTHOJIOTMM M TATOJOTHH 3a00JeBaHMA
MOJIYYUEHHBIMH Pa3HOOOPa3HbIMU METOJIaMH, BKJIIOYAIOIIMMHU B TOM YHCJIE TEHETHMYECKUH U
MIPOTEOMHBIN aHalIW3, B 3KCIEPUMEHTAIbHBIC MOJETU 3a00JIeBaHMI YeIOBEKa HAa XKUBOTHBIX. B
CBOIO OuYepedb, MOCIEAyIollee H3YYeHHEe Ha OTUX MOJENSAX MaTOJOTHYECKHX IPOIECCOB,
UACHTU(DUKAIMS TTOTCHIUAIBHBIX MHUIICHEH /IS TepalneBTHYECKOTO BO3JCHCTBUS U MOMCK HOBBIX
JIEKapCTBEHHBIX CPEACTB JOJDKHBI TPAHCIMPOBATHCS KIMHUKY B BUIE HOBBIX METOIOB TEpaIuH.
Takum o0pa3om, mpobOiema co3naHus HaumboJIee aJeKBATHBIX HSKCIEPUMEHTAIBHBIX MOJCNeH
3a00/IeBaHUN 4YEIOBEKAa Ha J>KMBOTHBIX PACCMATPUBACTCS KaK MPHOPUTETHAs B MEAUIIMHCKHX
uccaeoBaHusAX. B cBsi3u ¢ TeM, YTO MBI, KPBICHI, U JIFOAU UMEIOT OKoJIo 99% oO0umux reHos,
TPBI3YHBI SABISAIOTCS TPEKPACHOM MOJENbI0 JUIsi U3Yy4eHUs (QYHKIMH 4YeTOBEUYeCKUX TI'€HOB U
naToJOTuid. MaHWUIYIMPOBaHWE C WX T€HAMHU TI03BOJIIET MOJEIMpPOBAaTh MHOTHE 3a00JIeBaHUS,
OINMCaHHbIE Y YeloBeKa. B Omkaiiiine rojpl, UCIONIb30BAaHNE T€HETUYECKH MOJIU(UIMPOBAHHBIX
MBIIIEH B KadecTBE Mojesell 0oJe3Hel denoBeKka (C y4eTOM OIpEeesIeHHBIX OTpaHUYEHUH BBUIY
MEXBHUIOBBIX pa3Iu4uii) OyJeT OCTaBaThCs NEPeOBON 00IACTHIO UCCIEIOBAHHUH B JOKIMHUYECKON
bapmakosioruu. Henasho MOSIBHBILIASICSI BO3MOYKHOCTh CO3/1aBaTh TCHETUYECKU
MOJU(DUIIMPOBAHHBIX KPBIC SBISETCS JIOMOJHUTENBHBIM (DaKTOPOM, KOTOPBI 3HAUUTEIHHO
MOBBIIACT HAYYHYI0 HOBH3HY M 3HAUYMMOCTh JTOTO HaIlpaBleHHWs. bByayT mpencTaBieHbI
pe3ybTaTh UCCIIeI0BaHUN Ha TPaHCTEHHBIX IKCIIEPUMEHTATBHBIX MOJIETISIX
HEHpOoICHXuaTpuIecKnx 3a00JIeBaHUN, CO3/IaHHBIX B IOCIIEAHHUE TOJBI HA OCHOBE HAIPaBICHHBIX
TEHETUYECKUX M3MEHEHHH B KJIIOUEBBIX KOMIIOHEHTaX J0(paMHHOBOM, CEpOTOHMHOBOH U
rilyTaMaTtHol cucreMm mosra. Kpome Toro, OyneT moka3zaHo NMPUMEHEHHE TPAHCTEHHBIX KMBOTHBIX
11 TOHUMaHUs QYHKIMU M (papMaKoJIOruy peenTopoB clieoBbiXx aMuHOB TAARS.
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BEYOND THE TIP OF THE ICEBERG: DISCOVERING MILLIONS MORE
“HUMAN” GENES IN OUR MICROBIOMES AND THEIR LINKS TO
PHENOTYPE

il 0
==

Knight R.

University of California San Diego, United States of America, La Jolla

robknight@ucsd.edu

Human biology is undergoing a revolution. The majority of cells in and on our bodies are microbial
rather than human in origin, and this 57% microbial majority contains nearly all of our 2-20 million
unique genes. Driven by advances in DNA sequencing technology and computation, we are just
beginning to understand what these genes are, how they are distributed, and how they impact our
phenotype. Increasingly, for chronic diseases, associations between specific phenotypes and
microbial genes can be stronger than associations between phenotypes and “human” genes, and the
accuracy of machine learning classifiers built on these microbial genes can be considerably greater.
Moreover, using methods such as transfer of microbes into gnotobiotic mice and by integrating
metabolomics, we can begin to explore the mechanistic details of how these microbial genes have
an impact on function throughout the human body: for example, microbes in the gut can affect the
liver, the arteries, and even the brain. Here | summarize the remarkable progress in understanding
this microbial side of ourselves over the past fifteen years including the Human Microbiome
Project, the Earth Microbiome Project, and the American Gut Project/Microsetta, describing how
from the first hints that the microbiome might be linked to obesity and to inflammatory bowel
disease we now have a rich picture of its impact on the body. I also describe how this picture is still
far from complete, and the potential for improved resolution and improved sampling frequency to
exploit readouts of the microbiome to advance human health.

Acknowledgements: This work was supported in part by the NIH, NSF, DOE, DOD, Crohn’s and
Colitis Foundation of America, the Bill and Melinda Gates Foundation, the Alfred P. Sloan
Foundation, the W. M. Keck Foundation, the John Templeton Foundation, the Emerald Foundation,
IBM, Janssen, lllumina, MoBio/QIAGEN, and tens of thousands of individual members of the
public.
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PA3BBUTUE 'EHETUKMU B BEJIAPYCH.
PE3YJIBTATDBI U IEPCIIEKTUBbBI

(Hoxnan na [Inenyme LIC BOI'nC n Hayunoro Coseta o renetuke u cenekunu PAH B pamkax
VIl Cre3zna BOI'uC)

01"1

Kunpueckuit A.B., [lleiiko P.1.

Hnemumym eenemuxu u yumonoeuu HAH Benapycu, Pecnyonuka benapycs,

220027, e. Munck, yn. Akademuueckas, 27,

kilchev@presidium.bas-net.by

I'enernyeckue uccnenoBanus B bemapycu mpoBOIATCS IO HECKOJIBKUM HAIIPABICHUAM: U3Y4YCHHE
CTPYKTYpHO-(DYHKIIMOHAJILHOM OpTaHU3alliM TE€HOMOB; TEHHas WH)XGHEpUs; MEIUIMHCKAas |
CIOPTUBHAs TE€HETHKA; pPa3paboTKa T'€HOMHBIX TEXHOJOTMH JUIsi MOBBILEHUA 3()(HEKTUBHOCTU
CEJICKLIMOHHOTO IIPOLECCa PACTEHUM M JKUBOTHBIX W NPHUPOJOOXPAHHOM JAeATeNbHOCTH. [
HaceleHus benapycu M3ydeHO BIIMSHUE TI'€HETHUYECKUX (akTOpoB Ha (OpMUPOBAHHE OCHOBHBIX
COLMATIbHO-3HAYUMBIX 3a00JIeBaHUI (CepIeYHO-COCYAMCTHIC, OCTEONOpO3, CaxapHbIA auadeT 2
TUIA, KapAWO-MeTaOONMYEeCKUH CHHIPOM U Jp.), MHUTOXOHAPHAIBHBIX CHHAPOMOB H
CCHCOHEBPAJIbHOW TYTOYXOCTH, HEBBIHAIIUBAHUS OepeMeHHOocTH U 1p. M3ydaercs CBs3b
KOMOMHAIMH MOJMMOP(HBIX BAPUAHTOB T'€HOB C MPEIPACIOI0KEHHOCThI0 K BO3HUKHOBEHUIO paKa,
IIPOBOJATCS  MCCIENOBAaHUS IO HYTPUI€HOMUKE U TeHetuke joaronerus. Cosparorces
(dapMakoreHeTUYeCKre TECThl JUIsl ONTUMM3AalMM JO3UPOBKH JIEKAPCTBEHHBIX IPENaparoB
(aHTHUKOAryJIsIHTBI, AHTUIICUXOTHKH). Benyrcs MHOromiaHoBble€ HCCIEAOBAHUA IO TIOMCKY
TFEHETUYECKUX JETEPMHHAHT XO35AHUCTBEHHO-IIOJIE3HBIX IIPU3HAKOB, reHeTHuecKoil ouenke u JJHK-
MACIOPTU3AUN COPTOBOTO TEHO(POHJA PACTEHHH UM TMOTOJOBBSI KMBOTHBIX JJISI TTOBBIIICHHUS
spdextuBHOCTH cenekiuu. ChopmupoBansl Habops! JJHK-MapkepoB ams Mmapkep-comyTCTBYIOLIEH
ceJIeKIIMM 16 cenbCKOXO03UCTBEHHBIX KyJIbTyp (MIIEHHIA, TPUTHKAJIE, POXKb, KapTodenb, ToMar,
JIIONMH, Mepel, KalycTa, parc, MOACOJHEYHHUK, COsl, JIeH, KYKypy3a, sOJ0Hs, Ipylla, JUCOXBOCT
JYrOBOM) M CEJIbCKOXO3SCTBEHHBIX >KUBOTHBIX (KPYHNHBIM poOraThlii CKOT, CBUHBH, JIOILAIM).
I'enernyeckass mnacnmopTU3anus MPUMEHSAETCS Ui  KOHTPOJS IPOUCXOXKAEHUS IUIEMEHHBIX
KUBOTHBIX KPYIHOI'O pOraroro CKOTa W CBUHEH, YCTAaHOBJEHUS BUIOBOM MPHUHAJIEKHOCTU
OCETPOBBIX M JIOCOCEBBIX PBIO, MPOIYKIMU U3 HUX. C MOMOIIBIO TEHOMHBIX MOAXOJ0B M3y4aeTcs
TreHEeTUYeCKass CTPYKTypa MONYJISUN JTUKUX OJKUBOTHBIX M pPACTEHUH, IPOBEJEHA OLEHKa
TEHETHYECKOro  pa3sHooOpa3ust OoTaHMuYeCKMX Kojulekuuid. Ha ocHoBaHHMM — pe3ynbTaToB
CEeKBEHHPOBAHUS TMPOKAPUOTHUECKUX T'€HOMOB CO3JAIOTCS T'€HHO-MH)KEHEpHbIE OaKTepuaibHbIC
IITaMMBbI-CBEPXIIPOIYLIEHTBI, pa3pabaThIBAIOTCS AMArHOCTHUECKUE TecT-cucTeMbl. KimroueByto poiib
BO BHEJIPEHUU T€HOMHBIX OMOTEXHOJIOTMH B MPAKTUKY UrpaeT PecnyOanMKkaHCKUN LIEHTP TEHOMHBIX
ouorexHonoruid. Co3man PecnyOnukanckuit Oank JIHK uenoBeka, >KMBOTHBIX, PAacTeHUH U
MUKpoopranu3moB (Oosee 12 Teicsiu oOpas3noB). OOcyxnaroTcs pe3yabTaThl BBIMOJTHEHUS
nporpammbl Coroznoro rocyaapcta «IHK-unentudukanus» 1 cCOBMECTHBIX HCCIEIOBAaHUM 1O
npoektaM bPOOU-PODU B ob6macTH TreHETHKH, a TaKKe IMEepPCHEKTUBBI COTPYIHUYECTBA C
POCCHUICKMMHM KOJUIETaMH.
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SYMBIOGENESIS, EVOLUTION AND ENERGY

Martin W.F.

Ynstitute for Molecular Evolution, University of Diisseldorf, Germany, D-40225 Diisseldorf
w.martin@hhu.de

The concept of symbiogenesis in cell evolution was introduced into the biological literature in 1905
by Konstantin Mereschkowsky. In its most general formulation, the theory of symbiogenesis posits
that in microbial evolution, and only in microbes, the endosymbiotic combination of two cells into
one forges novel taxa at highest ranks [1]. For 60 years following Mereschkowsky's initial proposal,
the basic tenet of symbiogenesis that organelles arise through endosymbiosis is true, because
mainstream evolutionary thinking scorned the idea as absurd. Since the 1960s, evidence from
organelle genomes has left no doubt that chloroplasts and mitochondria are indeed descended from
endosymbiotic bacteria. That did not end the debate, it just changed its focus. At the center of
current debate is the evolutionary significance of mitochondrial origin and the role of mitochondria
in eukaryogenesis. Different ideas about eukaryote origin currently coexist in the literature that
weigh the evolutionary significance of mitochondria differently. Gradualist theories depict the
origin of eukaryotic cell complexity and the origin of mitochondria as independent, unrelated
processes with complexity coming first. Symbiogenic theories depict the origin of eukaryotic cell
complexity as emerging from the symbiosis that gave rise to mitochondria, with mitochondria
preceeding complexity. The aspect of symbiogenesis to which gradualist views have greatest
dificulty is that symbiogenesis operates discontinuously and very rarely during evolution. In
contrast to computationallly tractable micromutations, symbiogenesis does not occur at regularly
recurring frequencies. Moreover, when it does occur, major evolutionary transitions are the
outcome — the origin of eukaryotes, plants, and algal groups with complex plastids. The gradualist
view has it that this is pure coincidence. The symbiogenic view has it that symbiogenesis is itself a
mechanism of evolution that i) generates new physiological compartments within cells, ii) combines
host and symbiont physiology in such a way as to generate novel complexity, and iii) combines
extremely divergent genomes into a single cellular context. Symbiogenesis combines novel
organelle bioenergetics with genetic merger. That begs the question of how bioenergetics arose in
the first place [2] and that in turn begs the question about sources of energy at the origin of life [3].
Life is a chemical reaction, form what chemical reaction did it start?

[1] Martin W.F., Symbiogenesis, gradualism and mitochondrial energy in eukaryote evolution. //
2017, Period. Biol. V.119, P.141-158.

[2] Martin W.F., Physiology, phylogeny, and the energetic roots of life. // 2016, Period. Biol. V.
118, P.343-352.

[3] Martin, W.F. and Thauer, R.K., Energy in ancient metabolism. // 2017, Cell \VV.168, P.953-955.
Acknowledgements: This work was supported by the ERC, the VW Foundation and the DFG.
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BUOJIOTHMYECKHUE PECYPCBI KAK UCTOKHU U ITPEJIEJIBI
CYHIECTBOBAHMSA YEJTOBEYECKOI'O OBIIECTBA

Aukosckuii H. K.

axademux PAH, nayunwiti pykogooumenv Mncmumyma ooweti cenemuxu um. H.M.Basunosa PAH,
Mocxksa 119991, I'CII 1, ya. ['yokuna, 3.

yankovsky@vigg.ru

[Ipenku yenoBeka M MIMMIIAH3€ MPOMU3OILIN OT €IMHOTO BUAA OKOJIO 6 MIIH JIeT Ha3aa B Adpuke.
Oxoy0 MHJUTMOHA JIET Ha3aJ] YeJIOBEK KakK BUJ OCBOMJI OTOHb M oOuTan yxe u B [lepenneit Azum —
TaM HaWJEHbl OYyardu JUid NpUTroToBieHUs NUIIU. CeMbCOT ThICSY JIET Hazaa chopMHpoBasiach
rpyIIa JItoJiei, KOTOpbIe HaBCeT1a YIUIH U3 AQpUKN | pa3fenuInch Ha JIBE BETBH («ICHHUCOBCKUI
YelOBEeK» U «HEaHJEepTajblbl»), paccenuBlivecs Mo Bcei EBpasuun. BerBb coBpeMeHHOTo
yesoBeka (Homo sapiens) cioxkunack B Appuke 120-200 Thic. JIeT Ha3a ¥ 3aTeM TaKXKe 3aceinia
EBpazuto. B TeyeHue AecATKOB ThICAY JIET MPEICTAaBUTENN BCEX TPEX BETBEH YEJIOBEKA >KUIU BO
MHOruX Mmecrax EBpaszum B cocencte npyr ¢ apyroM. llapbl MHIMBHIOB KaXKJI0M M3 3TUX Tpex
BETBEH YEJIOBEKA BO BCEX COUETAHUSIX MPOM3BOAMUIU KHIHECTOCOOHOE TMOPHIHOE MOTOMCTBO -
ceiluac 3TO Mbl caMM U €CThb. Y COBPEMEHHBIX EBPOIEHIEB O YEThIPEX IPOLEHTOB I'€HOMa
(reneTnueckuii  TekcT, mnpenctaBieHHbd  Monekynod  JIHK) umeer Heanmeprambckoe
MIPOUCXOXKACHUE, a TTOYTH IIATask YaCTh TEHOMAa COBPEMEHHBIX (DMIIMIIITMHIIEB MOTy4YeHa KOT1a-TO OT
nenucoBlieB. COBpEeMEHHBIN YENIOBEK BIHUTAJ MOJIE3HbIE MYTAI[MH BCEX TPEX BETBEM, MO3BOIHBIINE
€My 3aCEJIUTh IIAHETY OT FKBATOPA JIO BHICOKMX IIMPOT HAa BCEX KOHTUHEHTAX.

Oxouno 10 TeicsSY €T TOMY Ha3aJl 4YeJOBEK B Pa3HBIX MECTaX MUpPa OJIOMAIIIHUII CHaYala pacTeHus, a
4yepe3 HECKOJIbKO ThICSAY JIET U KUBOTHBIX. Y POXail BO3E/bIBAEMbIX PACTEHUH BBILLIE U CTAOUIIbHEE
4YeM y JUKOPOCOB U ATO YCKOPUJIO POCT UYUCIEHHOCTH HacesneHus. [loces, cOop u XxpaHeHue ypokas
MPUBEJIN K OCEMJIOCTH, a 3TO COKpPAaTWJIO B J[Ba pasza MEepUoJ MEXIY poJaMH U HAaceJIeHHE CTajlo
pactu emre ObicTpee. 3a 10 ThICsU JieT Hac crano Oonee 7.5 MIIpA. YenoBeK, U YTOOBI MPOKOPMHTH
ce0s Mbl 3aceBaeM IMOYTH IOJIOBUHY 3€MJIM JOCTYIHOW Jisi 3eMilefienius. YPpoKaHOCTh OyneT
pacTv, HO 3TOMY €CThb Npefell. UNCIEeHHOCTh YelI0BEUYECTBA PACTH MPOAOIDKAeT. EcTe i aTomy
npenena HaMm OpeAcTouT y3HaTh. 800 MIIH. 4YeloBeK B MHUpE rojiojlaloT. 13 MIIH. 4eIoBEK B Trojl
yMHpaeT OT rojiofa. DTO BTOpasl MO0 4YacTOTe MPUYMHA CMEPTH B MUpe (IepBas — CepledHo-
COCYJUCTBIC, TPEThsl — pak). Eciu Obl YMCIEHHOCTH YeT0BEYECTBA BhIPOCIIA BABOE ceiuac, TO HaM
MPUILLIOCH OBl 3aCEATh OCTAIOLIYIOCS MTOKa CBOOOIHOM MONOBUHY NaliHu. J[pyroil namHu Ha 3emiie
HeT. [lepcriekTuBa — TOTANBHBIN IOJI0]T KaK Mpeies CyIIeCTBOBaHUS YeI0BEUYECKOro oluiecTpa?
Bbixosiom siBisieTcsl MOJydeHHE OPraHWYECKOro BELIECTBA M3 YITIEKUCIIOTO Tas3a BO3JyXa BOOOIIe
0e3 MairHu U CBeTa. DHEPTHUsl JJIs 9TOr0 TOXKE KOHEYHO HYXKHA, HO BMECTO (DOTOHA CBETA MOXKHO
HCIOJIb30BATh AJIEKTPOH «H3 PO3ETKU». ITO YMEIOT JeJIaTh HEKOTOPbIE OAKTEPUHU, PACTYIINE IPIMO
Ha KaToJie, MOTPY)KEHHOM B pacTBop cosiedl. [Ipojaykiusi opraHuku HpuU 3TOM B pacyeTe Ha
ANEKTPOH Ha TOPSAOK BHINIE, YeM Yy PACTeHHH B pacueTe Ha (POTOH. DTO NOMOTHUTENBHBIA MYyTh
npou3BojicTBa NHUINK. CEerofHSANIHAE WCTOYHHKH SHEPTUM HE TO3BOJISIOT IMPOU3BOAMTH TaKYIO
MUIIY peHTa0eNbHO, HO HayKa, BEPOSITHO, MOXKET UX co3/1aTh! Bo3MoXkHO, cHauana 3To OyzaeTr muina
JUTSL J)KUBOTHBIX, 2 MOXET OBITh M JUUISI CaMHUX pacTeHH. | eHHas WH)XEHEpHs Ha ONpPE/ISIICHHBIX
OakTepHusxX yxKe celyac TI03BOJIIET CKOHCTPYHpPOBAaTh IyTh CHHTE3a NPAKTUUYECKU JHO00i
«Che00HOM» MOJIEKYJIbI U3 YIVIEKHCIIOrO ra3a, 4To 3aHMMAaeT, npaBja, MHoro jer. Ho eciu sto
BOIPOC BBDKMBAHUS YEIIOBEUECTBA, TO HE MOPA TO HOBOE HAIIPABJICHHUE HAYKHU MOJIePKATh?
JlpyruM BBIXOJIOM SIBJISIETCSI COKpAIlleHHEe M OCTaHOBKAa pOCTAa YHCICHHOCTH YEJIOBEYEeCTBa.
ITpoucxonut nu 310? Ecau na, To Korjaa 3ToT Mmpouece 3akoHuuTca? Bee mu cTpaHbl U HapOAbI
3aXOTST U CMOTYT MOWTH 1O 3TOMY NIyTH? YMpeM i Mbl CHavasia ot rojoaa? Co3gaauM Jiu HOBBIN
BeuHbI x71e0? WMnu ctaHeM nepBbIM BUAOM Ha 3eMile, KOTOPOMY BCErO XBaTaeT, @ OH CaM PELIMII U
CMOT TPEKPaTUTh CBOHM pocT? Beab Bce MBI XOTHM, YTOOBI 3eMJIs Ui HAIIUX MOTOMKOB Obliia
BEYHOM, @ HE KOHYWIACh J0 HUX.
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RESILIENCE OF REPLICATION MACHINERY IN EUKARYOTES

ITaBnos 1O.N.

Hncmumym usyuwenusn paka um. Onnau, Meouyunckuii yenmp Ynusepcumema Hebpacku, Omaxa
68198, CIIIA

ypavlov@unmc.edu

Multi-subunit complexes of eukaryotic DNA polymerases (pols) of the B-family play a central role
in accurate genome replication. Mutations leading to changes in catalytic subunits that result in the
low fidelity of these pols are strong mutators and are linked to the development of hypermutated
tumors. Mutations disrupting interaction of pol domains and subunits also lead to elevation of
mutation rates and are found in tumors. Heterozygous mutations abolishing the catalytic activity, or
homozygous mutations severely decreasing levels of these indispensable pols, are surprisingly not
lethal and cause multisystem congenital disorders. We postulate that effects of pol mutations of
genome stability could be direct, altering properties of pol catalytic activity, or indirect, requiring a
reorganization of the replication fork. We study the roles and functions of pols in normal and
aberrant replication by genetic approaches examining what happens when a part of the replication
machinery is missing. We developed a model system in yeast to robustly create and study the
effects of any types of pol mutations, including those that might cause lethality or severely decrease
fitness. We examine the mechanisms of the biological effects of the strategic mutations chosen
based on structural and biochemical data or connected with diseases, especially cancer, by a
combination of whole genomic sequencing and genetic analysis. The list includes deletions of N-
terminal parts and interdomain linkers of the catalytic and second subunits of pol o/primase; point
mutations affecting the Zn®* or Fe-S cluster binding of pols &, ¢ and ¢; deletions of N-terminal,
catalytically active half of pol € and C-terminal part of the catalytic subunit of pol {. We have found
that even large deletions in pol genes could be tolerated by cells and often after several divisions
fast growing clone emerge. We discuss the mechanisms leading to the restoration of the viability of
cells harboring deleterious pol mutations.
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JHK-MIOJIMMEPA3BI Y-CEMEVCTBA B PEILIUKAIIUU

MOBPEKJIEHHOM JHK
bonnunosa E.O., lllunkun E.C., Mupononbsckast H.A., Ilerymkos 1.B., Makaposa A.B.,
HUncmumym monexynapuou eenemuxu PAH, Poccus, Mockea, na. ax. Kypuamoea 2 123182
amakarova-img@yandex.ru
Tpancnesuonnsie JIHK-momumepassr Y-cemeiictBa Pol v m Pol m sddexruBro BKiIrOUAtoT
HYKJICOTHJIBI HAPOTHUB I1esoro psaa noppexaeHuit JJHK, Ho o01agaroT oueHb HU3KOM TOYHOCTHIO
cuHTe3a. Baxknoit ¢ynkuumeir Pol m sBisercs 3ammra kiaeTok oT Y@ HM3IydeHUS U CHUHTE3 Ha
marpuuyHoir JIHK, comepkameri T-T mukimoOyraHoBble auMephl. biaromapss HM3KOW TOYHOCTH
BKJIIOYCHHSI HYKJIEOTHIOB Pol 1 Takxke ydacTByeT B COMAaTH4EeCKOM THIEpMyTareHese Ipu
co3peBanuu reHoB Ig. Tounbie pynknuu Pol 1 B knetkax He sicHbl. HeoObraHO# 0co6eHHOCTRIO POl 1
SBJIIETCS MCIOJIb30BAaHUE HEKAHOHUYECKMX XYICTMHOBCKMX B3aMMOJEWUCTBUN MpU BKIOYEHHUU
HYKJICOTHJIOB.
beina oxapakrepu3oBaHa akTuBHOCTH Pol 1 uenoBeka u Pol n S. cerevisiae aukoro Tumna u Habopa
WX MYTaHTHBIX BapuaHTOB Ha HernoBpexaeHHbIX JIHK-maTpunax u JIHK-cyGcTpaTtax, comepkanmx
pacnpoctpanennbie noBpexaenus JAHK: All-caiiter, T-T numepsi, 8-0X0-G, THMUIIUH TIUKOIb U
3TeHoaZieHUH. bbuin uaeHTuduIrpoBanbl KOHCEpBaTHUBHBIE ocTaTku JoMeHa fingers Pol 1 u Pol 7,
Urparollue KIIOYEBYIO POJIb B CEJIEKUUU HYKJIEOTHIHBIX cyOcTparoB npu karanusze Ha JIHK-
MaTpulax pa3HoH CTPYKTypbl. MHOTHE TOUYEUHbIE MyTalluu akTUBHOrO 1eHTpa Y -AHK-nonumepas
camkaim obmyo JIHK-monnMepasHyro akTUBHOCTh M CHEIM(PHUECKH HApYIIAIHA CIIOCOOHOCTH K
TPAHCJIE3UOHHOMY CHHTE3y HAlpOTUB psAlla MOBPEXKICHUM, HO OJHOBPEMEHHO CYILECTBEHHO
MOBBIIIAIA TOYHOCTh BKJIKOYEHMSI HYKJIEOTHAHBIX cyOcTpaTroB Ha HenoBpexaeHHo JIHK. Takum
oOpa3om, HeoObruHble cBoiicTBa JIHK-momumepas Y-cemeiicTBa 00yCIOBIEHBI OCOOCHHOCTSIMU
CTPOEHMSI UX aKTHBHBIX IIEHTPOB, a MaJIeHUE TOUHOCTHU SIBIISIETCS «IUIATOM» 3a MPUOOPETEHHYIO B
XO0JI€ IBOJIIOLIUH CITIOCOOHOCTB K TPAHCIIE3NOHHOMY CHHTE3Y.
Kpome JTHK-nonumepasnoii aktuBHocTH Pol 1 obnmagaer Taxxke 5'-nesokcupudodocdar (5'-aPD)
JIMA3HOM aKTUBHOCTBIO M, MPEAINOJIOKUTEIBbHO, MOXKET Yy4acTBOBAaTh B AKCIIM3MOHHOM penapanuu
ocHOBaHUH. AHanu3 BapuaHTOB Pol 1 ¢ 3aMeHaMM aMUHOKHMCIIOTHBIX OCTaTKOB B Pa3HbIX IOMEHAX U
CTPYKTYpPHBIX MOTHMBax BBIIBUJ KIIOUEBYIO poib N-KOHIEBOTO pailoHa paomeHa fingers B
otmersiennu 5'-nP®. ITokazaHo, yTo MOMyJSLMOHHBIN MonuMopdHbI BapuanT Pol 1 ¢ 3ameHol
R71G B nomene fingers npuBoaut peskomy cHikeHuto JIHK-nmonumepasnoit u 5'-nP® nuaznoit
akTuBHOCTEH Pol 1 in vitro. TIpoBomsatcs uccnenoBanust cBoictB R71G Pol 1 B KynbType KIETOK
YesioBeKa.
BbuaaropapuocTu: /[anHas paGorta Oblia BbinodaHeHa npu noajepxke PODU Ne 17-00-00264 n Ne
18-54-00024.
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N3YYEHUME CIIEHUAJIN3NPOBAHHBIX JHK-IIOJIMMEPA3
3KCTPEMO®UJIbHON BAKTEPUM DEINOCOCCUS GOBIENSIS

Huxurna M.B.", IIpocToBa M.A.", Ecionnna Il.M.l, Komap AAZ Kynb06aunnckuit AB/!

! Hucmumym monexynsapuou eenemuku PAH, Poccus, Mocksa, ni. Akademurxa Kypuamosa, 2;

2 Center for Gene Regulation in Health and Disease and Department of Biological, Geological and
Environmental Sciences, Cleveland State University, USA, Cleveland, OH, 2121 Euclid Ave;
nikitin.mv@bk.ru

bakrepun poma DeinOCOCCUS H3BECTHBI CBOCH YCTOWYMBOCTHIO K HOHH3UpyOIeMy H Y O-
U3Iy4yeHUI0. BpDKHMBaHHME B TaKUX OKCTPEMAalbHBIX YCIOBHUSX OOECHEYMBAIOT, B TOM YHCIIE
s dekTuBHBIE cUcTeMbl penapanuu noBpexaeHuil JJHK. Oqaum u3 ee KOMIOHEHTOB SIBIISIFOTCS
crneunanuzupoBanneie JJHK-nmonumepasel X- u Y-cemelictB. Panee nokaszano, yto nojgumepasa X-
cemeiictBa u3 D. radiodurans ydacTByer B penapaiy JBYHHUTEBBIX Pa3pbIBOB, BO3HUKAIOLIUX MIPU
Bo3aelcTBuM ramma- U Y®-uznydenus [l], 4yTO TOBOPUT O poOJM 3TOM NOJMMEpas3bl B
panuairoHHoi ycrounBocTH. [lonmmepassl Y-cemeiicta B D. radiodurans oouapyxeHno He ObLIO
[2], onHako oOHa sBisETCS KOMIOHEHTOM SOS-CHUCTEMBbI, aKTUBUPYEMOM, B TOM YHCIE U
yasTpaduonerom y E.coli. Bug D. gobiensis, usonupoBanusiii B 2009 roay U3 mecka B MyCThIHE
['o6u, comepxut B reHome o0a THIMa CHEIUAIM3UPOBAHHBIX MosnMepad X U Y U o0najnaer eme
OoJTbIIICH TOJIEPAHTHOCTBIO K paaualuu 1 yabTpaduoinery, yuem D. radiodurans [3].

[enbto maHHOM paboOTHI sABIsETCS U3ydeHHe (QYHKIMOHATbHBIX ocobenHocter JJHK-nmomumepas X-
u Y-cemeiicte D. gobiensis. 'enbl 3TuX monuMepa3 ObLIM ONTHMHU3UPOBAHBI VIS YCICIIHOW
skcnpeccun 6enakoB B E. coli B pactBopuMoii popMe U KIOHHUPOBAHBI B SKCIPECCUOHHBIN BEKTOP.
bouin mogoOpaHbl yCIOBHSL AKCIPECCHMM U METOJMKA BBIJIEICHUS LIEJIEBBIX IOJUMEpPa3 C
UCIOJIb30BAaHUEM XpoMaTorpapuueckoil OouucTKH Ha ad@UHHBIX HOCUTENsX. bbun mpoBeneHsb!
AKCIIEPUMEHTHI 110 U3YYEHHUIO 3aBUCUMOCTU padOThI MOJIMMEpa3 OT TEMIIEpaTypbl U KOHIEHTPALUU
KaTHOHOB Mg2+ 1 Mn?* i mokasaHo, B YaCTHOCTH, YTO JHK-nonmumepaza Y pabotaer, He Tepss
AKTUBHOCTH, IIPU CPaBHUTEIBHO BBICOKMX KOHIIEHTPALMIX Mn?* (mo 10 MM). CneunduuHocTb
BKJIFOYEHHUSI HYKJICOTUOB U CHOCOOHOCTH MOJMMEpa3 K MPOXO0XKIAECHUIO PA3IMUHBIX MOBPEXKICHUN
JIHK Oplna n3ydyeHa B IPHUCYTCTBUM Kak Mg2+, tak 1 Mn?*. Cosnanne Habopa peKOMOMHAHTHBIX
PolX u PolY, conepxkamux pas3iuyHble aMHHOKUCIOTHBIE 3aMEHBI, I103BOJIMJIO H3YYUTh
HEKaHOHMYECKHE aKTUBHBIE LIEHTPBI 3TUX MOJUMEpa3. DTH UCCIIEIOBAHUS MO3BOJIAT Jy4llle TOHATh
MOJICKYJISIPHbIE ~ MEXaHU3Mbl  (YHKIMOHUpPOBaHMs  crenuanusupoBaHHbix JIHK-nonaumepas,
BOBJICUCHHBIX B cuctembl perapaiuu JJTHK pona Deinococcus.

[1]. Lecointe F., Shevelev 1.V., Bailone A., Sommer S., Hiibscher U., Involvement of an X family
DNA polymerase in double-stranded break repair in the radioresistant organism Deinococcus
radiodurans. // 2004, Molecular Microbiology, V.53, P.1721-173.

[2]. Lim S., Jung J.H., Blanchard L., de Groot A., Conservation and diversity of radiation and
oxidative stress resistance mechanisms in Deinococcus species. // 2018, FEMS Microbiol. Rev.,
V.43(1), P.19-52.

[3]. Yuan M., Zhang W., Dai S., Wu J., Wang Y., Tao T., Chen M., Lin M., Deinococcus
gobiensis sp. nov., an extremely radiation-resistant bacterium. // 2009, Int. J. Syst. Evol. Microbiol.,
V.59, P.1513-1517.

JlarHast paboTa OblTa BRIMIOJTHEHA MTPH Mo iepkke rpanta PH® 17-14-01393
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PECULIAR INTERACTION OF REPLICATION FORK AND CHROMATIN
STRUCTURE LEADING TO EXPANSION OF HUMAN TELOMERIC
TRACTS

Aksenova A. Y. 1?2, Radchenko E. A. , Volkov K. V. 2, Shishkin A. A. 3, Pavlov Y.I. 4,
Mirkin S. *.

1 Department of Biology, Tufts University, Medford, MA 02421, USA

2 Laboratory of Amyloid Biology, St. Petersburg State University, St. Petersburg 199034, Russia

3 The Broad Institute of MIT and Harvard, Cambridge, MA 02139, USA

4 Eppley Institute for Research in Cancer and Allied Diseases, Omaha, NE 68198, USA
aksena@gmail.com a.aksenova@spbu.ru

Telomeres are nucleoprotein complexes that protect the ends of chromosomes. In humans, telomeric
repeats (TTAGGG)n are also frequently found at internal chromosomal sites. These interstitial
telomeric sequences (ITSs) are polymorphic in length and can act as hotspots for breakage and
chromosomal rearrangements. Here, we studied the mechanisms responsible for the instability of
interstitial human telomeric sequence (Htel) in a yeast experimental system. Htel repeats were
cloned into an intron of the artificially split URA3 reporter and their subsequent expansions
resulting in reporter gene inactivation were monitored. We found that the propensity of Htel repeats
to expand depended on an essential yeast protein Tbhfl: it was physically bound to the repeat within
the UR-Htel-A3 cassette, and deletion within its insulation domain stabilized the repeat. Subsequent
genetic screening revealed that histone-acetyltransferase complex Gcn5-Ada2-Nggl, ubiquitin
protease Ubpl0, and chromatin remodelers INO80 and ISW1 prevented expansions, whereas
histone deacetylases of the Sirtuin family, as well as chromatin remodeling complexes SWI/SNF
and RSC promoted expansions. Finally, stability of interstitial Htel repeats appeared to depend on
the vigor of replication machinery. The rates of Htel repeat expansions were decreased in strains
with mutated replication genes, particularly strongly in DNA polymerase epsilon mutants. We
propose that binding of the Thfl protein to the Htel tract changes local chromatin structure at Htel
tract. Replication through this peculiar chromatin structure is compromised, which provokes
multiple DNA strand slippages during leading strand synthesis and ultimately expansions of Htel
repeats. The proposed model is of obvious biological significance, as length polymorphism of
human ITSs has been implicated in several human genetic disorders and cancers. Importantly, the
mechanisms responsible for ITSs length alteration share similarity with mechanisms influencing
telomere length in some cancer tumors. We suggest that the mechanism proposed in our study has
implications for the understanding of Alternative Lengthening of Telomeres (ALT) phenomenon.
This study was supported by RFBR grants #15-04-08658 and #18-04-00799 and research project in
the Center for Molecular and Cell Technologies (Research Park, Saint-Petersburg State University)
to AY.A. and by NIH grants RO1LGM60987 and P01GM105473 and by a generous contribution
from the White family to S.M.M
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TPAHCKPUIILIUOHHBIN ®AKTOP OCT-1 B KOHTPOJIE TEHOB "
ITPOIECCOB B KIIEKTAX YEJIOBEKA

I'eopruesa C. I'., ITankparosa E.B., Crenuenko A. I'., [lopuesa T. B.

Huemumym monexyasipuoii buonoeuu um. B. A. Dueerveapoma

sonjag@molbiol.edu.ru

Tpanckpunuuonnsiii pakrop Oct-1 BBINONHSAET pa3nuYHble (YHKIUU B PETYISIUH SKCIPECCHU
TCHOB. YPOBEHb €r0 IKCIPECCHH TOBBIMACTCS MPH HEKOTOPHIX THIIAX paKa W CBS3aH C IUIOXHM
MPOTHO30M BBDKMBAEMOCTH. MBI HIACHTU(UIMPOBATIN pa3nuunbie u3opopmbl Oenka Oct-1 B
KJICTKaX 4YeJI0BEKa M CPaBHHJIM MX MMATTEPHBI IKCIPECCUU M T'eHBI, KOTOPHIE OHU KOHTPOJIUPYIOT B
kieTke. Bricokuii ypoBeHb nzopopm Oct-1 akTUBHPYET T€HBI, CBSA3aHHBIE C IMPOTPECCHPOBAHHEM
KJICTOYHOTO IIMKJIA, U aKTUBUPYET Mposrdepannio Kak B KIeTkax B- kinerounor muMdomsl, Tak u B
nepBUYHBIX (pubpobnacrax uenoBeka. OH MOAABISIET HKCIPECCHI0 TEHOB, CBS3aHHBIX C
MPOIIECCUHTOM U MPE3CHTANNEH aHTUIeHa, B3aUMOJICHCTBUEM IUTOKHH-ITATOKHHOBOTO PEIIENTOpa,
OKHCIUTEIBHBIM METa0OIU3MOM M aAre3ueil KIETOK, TeM CaMbIM CIIOCOOCTBYS MPO-OHKOT€HHBIM
nporieccam.

PaGora nmomneprxkana rpantom PH®: 14-15-01032
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IIUPOKOMACIITABHBINA MOUCK HYKJIEOTUJHBIX MOTUBOB,

PEI'YJIUPYIOLIUX ITPOINECC TEPMUHAIIUU TPAHCKPHUIIIIUA Y
MJUIEKOIITMTAIOIIUX

[Tunaropun A.B.l, bonnbeipeBa H.B.l, HNBankun A.B.l, Jlersiruna A.E1? Omenuna E.C.
Spunnuu H.A.l‘z, JleGenen M.O.l’z, Kosxepuukosa E.H.!

1HHcmumym monekyaaprot u kiemounou ouonoeuu CO PAH, Hoeocubupck, np-m axao.
Jlaspenvmesa 8/2; 2H0600u6up01<uﬁ 2ocyoapcmeennwili ynusepcumem, Poccus, Hosocubupck, yi.
Ilupoeosa, 1

asd@mch.nsc.ru

Becomplii BK1al B MPOCTPAHCTBEHHO-BPEMEHHYIO M ONEPATUBHYIO PETYIISIIINI0 aKTUBHOCTH T'€HOB B
KJIETKaX MJICKOMUTAIONIMX BHOCUT TpoueccupoBanue (co3peBanue) MPHK. Perymsitopnas poib
pailoHOB, pacmoIOKEHHBIX B 3'-001aCTH TeHa U JIEKAIIMX B OCHOBE TEPMUHAIUU TPAHCKPUIILIUU U
nponeccupoBanust MPHK, nzyuena ne monnoctero. MccnenoBanus 10 cux mop ObUTH 3aTPYJHEHEI, B
YaCTHOCTH,  OTCYTCTBUEM  METOJHUYECKUX  BO3MOXKHOCTEH  CHCTEMaTHYECKOro  IOHCKa
¢bynkunonansHbIX JJHK-MOTHBOB, pacmionoKeHHBIX 32 MPEIeTaMi CUTHAJIOB TTOJINAACHUINPOBAHUS
TeHOB (He BXOJSIIUX B 3peJible MOIUaACHUINPOBAHHbBIE TPAHCKPUIITHI). MBI TOKa3aju, YToO JeNel s
JUIIb OJHOTO HyKJIeoTHJa B 3-o0mactu penopTépHOro reHa, B 32 I.H. HUXKE CHUTHaia
MOJINAJICHUIIMPOBAHNUS, MPUBOAUT K JABYKPATHOMY YCHJICHHIO €ro SKCIPECCHH B Pa3HBIX THIIAX
KyJIbTUBUPYEMBIX KIJIETOK, KaK MBIIIH, TaK W 4YeloBeKa. MBI BBIICHWIM, YTO JTaHHBIA 3¢ ekt
oOycnoBiieH OoJiee CTaOMIBHBIM pa3pe3aHHeM TpaHCKpuNTa B 14 HyKJIEOTHAAaX HIDKE CUTHAla
M0JINAJICHUJIMPOBAHUS.

Mpe1 paspabotanu moaudukaiuio MyapTuIuiekcHoro ananusza MPFA (Massively Parallel Functional
Assay) nnsi mmpokoMacmTabHoro ¢GyHKIMOHAIbHOTO aHanmm3a 3'-ydactkoB JIHK wmonensHOTO
pPenopTEéPHOro reHa. ITOT MOAXOJ MO3BOJSET M3MEPATh U MHIUBHIYaJbHO HICHTU(UIMPOBATH
YpOBEHb TPAHCKPUIIIIMOHHON aKTUBHOCTU OJIHOBPEMEHHO JECSTKOB ThICSAY TPAHCTE€HOB. J[aHHBIM
METOZOM MBI HCCIEOBAIN PETyIATOPHbIN MOTeHIMal 3 -00JacTH, BIOCIEIACTBUU yAalstoLiencs
npu co3peBannu MPHK. MbI ycTaHOBMIM, 4TO pa3ivyuHble MyTallud B 3TOM pailOHE CIIOCOOHBI Kak
MOJTHOCTBIO MOJABIIATh, TAK U yCUIMBATh Oojiee yeM B 100 pa3 sKCIpeccrio BHILIEPACHTOI0KEHHOTO
penoptépHoro reHa. Takum oOpa3oM, Mbl OOHApYXWUJIH, YTO PETYJIATOPHBIA MOTEHUHUA
TEPMUHUPYIOIUX 00JacTel IeHa y MIIEKOMMTAIOUIMX COMOCTaBUM C TAaKOBBIM 3HXAHCEPHBIX
aneMeHToB. BoisiBnennsle Hamu 3'-MotuBel JIHK, ycuinBaromue 3KCIpeccuio reHa, MOryT ObITh
MPAKTUYECKH UCTIOIb30BAHBI IIPU Pa3pabOTKe T€HHO-MHKEHEPHBIX KOHCTPYKIIUH.

BuaarogapuocTu: Jlannas paboTa ObUTa BRIITOJIHEHA ITPpH ToAepykke rpanTa PHO #16-14-10288.
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MN3BbITOYHBIE IPOMOTOPBI KAK CYITPECCOPBI 'OPU30OHTAJIBHO
MNPUOBPETEHHBLIX TEHOB

brixoB A.A., llaBkynoB K.C., Anukuna O.B., CeipoueBa A.O., O3ommnp O.H.

@UI] [IHI]FU PAH, Uncmuym 6uogusuxu PAH, Poccus, I[Tywuno, 142290, Hncmumymckas 3
ozoline@rambler.ru

I'opu3oHTanbHO pUOOpETEHHBIE TeHbl OOBIYHO TPAHCKPHUIIIMOHHO HEAKTUBHBI, XOTSI MHOTHE W3
HUX MMEIOT MpPOTSDKEHHBIE KJIacTePbl MHOMXECTBEHHBIX HIPOMOTOPOB. OCOOEHHOCTBIO TaKUX
«IIPOMOTOPHBIX OCTPOBKOBY»  SIBJIIETCSI aHOMAaJbHOE COYETAaHHE BBICOKOH 3(hdeKkTuBHOCTH
B3aumoaeicTBus ¢ PHK-monmmepa3oit m HU3KOM CIOCOOHOCTH Tepexojia TPaHCKPUITIIMOHHBIX
KOMILJIEKCOB OT a0OpTUBHOW MHULMAIMK K MpoaykTuBHOMY cuHTe3y PHK. IIpunsro cuurats, 4to
HU3KUH YpOBEHb OJKCIPECCHM <«UYXXHMX» TEHOB Yy KHUIIEYHOH MaJouyku OOYCJIOBIEH MX
crenupUIecKord Ccynpeccueid TUCTOH-TIoNoOHbIM Oenkom H-NS. W30bITOYHBIE TIPOMOTOPEI
«OCTPOBKOB» MOTYT OBITh MOOOYHBIMU IMPOJAYKTAaMH aJAlTUBHON 3BOJIIOLMM, HANPABIEHHON Ha
coznanne AT-0oraTbIX MECT CBSI3BIBAaHUS 3TOTO OelKa, WM WHCTPYMEHTAaMH JUIS WHTETPaluu
IOJIE3HBIX TEHOB B PEryJIATOPHBIE CETU PELUIHUEHTA.

Jlig m3ydeHus mpolecca aJanTUBHOW ABOJIIOLIMK I'€HOMAa B OTBET HAa MHTETPAIMI0 MOCTOPOHHMUX
reHoB, B Mae 2015 r. ObuT HAYaT XPOHHUYECKHI pocT ABYX MyTanToB Escherichia coli mocie 3amensr
B MX I'€HOMax JIBYX I'€HOB Ha opTosioru u3 renoma Salmonella enterica. MoHUTOpPHHT CITIOHTaHHBIX
MYyTali BBIIBUII NOBBIIEHHYIO yacToTy 3aMeH GC-nap Ha AT-napbl B peKOMOMHAHTHBIX JIOKYyCaX,
10 CPAaBHEHUIO C UCXOJHBIMU reHamu. Ha nomynsiiiioHHOM ypOBHE, 3TO YBEJIIMUWIIO MX CPOJICTBO K
H-NS, a nmo npomectBuu 11-13 Thicsiu reHepanuii MPUBEIO K ACCUMUIISAIUM TPEX MyTallHii,
pacy€THOE BpeMsl CIIy4yalHOTO TIOSIBJIEHHUS KOTOpBIX cocTaBisier Oosee 30000 renepamuid.
MogenbHbIl MEpeHoC, ClleA0BaTeNbHO, CIIPOBOIMPOBAT YCKOPEHHBIM MyTareHe3 peKOMOMHAHTHBIX
oOrnacteid, KOTOpBIN yBenu4ms ux cpojactBo K H-NS, HO Bompoc o mapaiienbHoM (GOpMUPOBAHUN
IIPOMOTOP-TIOT0OHBIX MECT MOKA OCTAETCSA OTKPBITHIM.

Bxnaga u30BITOYHBIX NPOMOTOPOB B AKTHBAIMIO/CYNIPECCHI0 YYXHX TIE€HOB ObUI OLEHEH C
UCMOJb30BaHUEM (OPCHUPOBAHHOTO MyTareHe3a «ocTpoBka» rera appyY. IlociaenoBarenbHocTu ¢
W3MEHEHHON MPOMOTOPHOM aKTMBHOCTHIO OTOMpAJIA MO YPOBHIO SKCIPECCHH PEMOPTEPHOTO reHa
gfp B cocraBe mmasmuabl pET28 eGFP. Tpu nukna PCR-myrarenesa ¢ HeratMBHOH cenekiuein
tpancdopmantoB E. coli mamu 9 myranmii, KOTOpble CHU3WIN HX (IYOPECICHINIO 0 (POHOBBIX
3HayeHui. 11 MakCUMaJIbHOM akTHBALMU MOTpeOOBaoch 9 LIMKIOB MyTareHesa ¢ IMO3UTHUBHBIM
ot6opom (49 myraumii). Urcno nmoTeHIHaIbHBIX TPOMOTOPOB YMEHBIIMIOCH B 000uX ciydasax. Ux
BBICOKAsl IUIOTHOCTb B TEHOME, CJENOBATENbHO, MOXKET MOJAECPKUBATHCSA MOMYJIALNOHHBIM
roMeocta3oM. B pesynbrare mo3uTUBHOr0 0TO0pa ObLIA MMOJIydeHa OObIUHAs PETYNIATOpHAs 00J1aCTh
C OZIHUM JOMHUHHPYIOLIUM ITPOMOTOpOM. Tak Kak 3¢ peKTUBHOCTH cBsi3biBaHus H-NS, mpu 3TOM, He
M3MEHMJIACh, MPUYMHOM BOCBMHUKPATHOTO AKTHBATOPHOTO 3(QeKxTa MOXKHO CUUTATH YyJaJeHHE
«JTMIIHUAX» TPOMOTOPOB.

BuarogapuocTu: Pabora Obi1a BeimosHeHa rpu moafaepxkke PODU (rpant Ne 16-04-15070)
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PET'YJSIIUSA AKTUBHOCTU BAKTEPUAJILHOI PHK-ITOJIMMEPA3bI
ITPU TPAHCKPHUIIIUHA ITOBPEKIEHHOU JHK

AranoB A.A., [lynos JI.B., UrnatoB A.B., Ectonuna J[.M., Kyns0aunnckuii A.B.
HUncmumym monexynapuou eenemuku PAH, Poccus, na. Kypuamosa 2, Mockea 123182
akulb@img.ras.ru

Monexkynsl JIHK B KiIeTKE NOCTOSHHO IOABEPIarOTCSA AEUCTBUIO PA3IMYHBIX ITOBPEKAAFOLINX
(bakToOpoB, YTO MOXKET MPUBOAUTH K HApYIICHUSM pEIUIMKAlMM U MyTareHe3y. M3BecTHO, 4To
nospexxaerus JJHK crnocoOGHBI 3HaYMTENbHO BIMATH Ha Ipolecc TpaHckpunuuu, npuiem PHK-
nonumepasza (PHKII) sBisieTcst ceHCOpOM Ha HalWyue TOBPEKICHUN, CIOCOOCTBYS perapanuu
MarpuyHod wnemu JHK. B To ke Bpems, MOJEKYISApHbIE MEXAaHU3Mbl TPAHCKPUIILIUU
noBpexieHHbIX JJHK-marpun PHK-nonumepasoit Bo MHOTOM OCTarOTCS HEM3BECTHBIMH.

B nameit padote uccnenonana akrusaocts PHKIT Escherichia coli u Deinococcus radiodurans na
Marpunax JHK, coxepxxamux B CBOEM C€OCTaBe pa3iM4Hble MOBPEXKICHHBIE HYKICOTUBI.
[lokazaHo, 4yTO, XOTd JaHHbIE OAaKTEpUM CHJIBHO pasnuyaroTcs no ycroiduuBoctu Kk JIHK-
noBpexaaromum Bozaencteusm, ux PHKII pearupytor Ha Hanuuue B JIHK noBpexaennii cxoqHbsiM
obpazom. Momudpukanun JJHK, cuipHO Hapymaromiye crnapuBaHue HYKICOTHIOB (THMHUHOBBIC
numepsl, 1,N6-sTeHoaneHnH, All-caiiThl), 3HAUUTENBHO UHTHOUPYIOT TPAHCKPHUIIINIO, HEKOTOPHIE
noBpexacHus (8-okcoryanuH, OO6-METHIITyaHWH) CIIOCOOHBI TaKKe H3MEHSTHh CIeNU(pUIHOCTH
BKJIIOYEHUs1 HykieoTuaoB. MccinenoBano BnusHue wmyrauuidi B PHKII Ha Tpanckpumnuumio
nospexaenHon  JIHK. Ilokazano, uro OonbmmHcTBO MyTaumid B yuyactkax PHKII,
KOHTaKTUPYIOLUIMX C MATPUYHBIM HYKICOTHJIOM, CHUXAIOT 3()PEKTUBHOCTh TPAHCKPUIILIUU
MOBPEXKACHHBIX MaTpull. B To ke BpeMs, olnpeneaeHHble MyTallii B aKTHBHOM LIEHTPE YJIy4lIaloT
TpaHckpunuuto mnopexaeHHod JIHK, BeposTHO, cmocoOCTBYs BKIIOUEHHIO HYKJICOTHIOB B
cuntesupyemyto PHK. VcranosneHo, uro tpanckpumnimonnsie kommiekcsl PHKIT D. radiodurans,
OCTaHOBJICHHBIE B NOBpPEXACHHBIX ydacTkax JIHK-Marpuupl, ABIAIOTCS MULIEHBIO IS JEHCTBUS
Mfd-Tpanciokassl, koTopas Bei3biBacT ux auccoruanuio. Gth-dakropsr D. radiodurans ycumuBaroT
OCTaHOBKY TpaHckpunuuu npu Hamuuuu B JHK MoauduuupoBaHHBIX HYKIEOTHIOB U
crocobcTBYIOT neficTBuio O6enka Mfd. Takum oOpa3zoM, paziauunble TUIbI noBpexaeHui B JIHK-
MaTpHlle MO-Pa3HOMY BIHUAIOT Ha 3(P(PEKTUBHOCTE U TOYHOCTH TPAHCKPUIILUM U CHOCOOHBI JINOO
NpUBOJIUTH K cuHTe3y ommnbouHsix PHK-tpanckpunrtos, mubo k ocranoske PHKII, mpuuem stor
IpoIecC MOXKET MOJTyJIUpOBaThes (hakTopamMH TpaHCKpHunuuu U penapauuu JJHK.

Jlarnast paboTa OblIa BRITIOJTHEHA MIPH Moepkke rpanta PH® 17-14-01393.
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FROM THE STRUCTURE AND FUNCTION OF RIBOSOME TO DISEASE-
CURING ANTIBIOTICS

Polikanov Y.

Antibiotic resistance in the US costs an estimated $20 billion a year, because many pathogenic
microorganisms quickly develop resistance to the drugs. This demands a constant search for new
antibiotics. Our current research is focused on one of the major targets of antibacterial drugs — the
ribosome, which is a very complex molecular machine responsible for protein synthesis in all living
organisms. Since ribosome inhibitors are among the most successful antimicrobial drugs in the
clinic, our ambition is to determine the structures of such inhibitors bound to their target in order to
understand how they work and how they could be improved. Recently we established a
biochemistry-inspired multifaceted approach, which allowed us not to only directly visualize
interactions of various drugs with the ribosome with atomic precision but also to assess the effects
of the drug binding on the ribosome functionality. In my talk, I will present our recent advances that
enabled us to elucidate the mechanisms of action of novel classes of antibiotics, all of which are not
represented among the clinically used drugs and, therefore, hold value for future structure-based
rational drug design.
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MITOCHONDRIAL TRANSLATION UNITIATION FACTOR 3 IS NON-
OBLIGATORY FOR PROTEIN BIOSYNTHESIS

il 0
==

Kamenski A

Mitochondria are obligatory organelles of virtually all eukaryotic cells derived from free-living
bacteria. During evolution, mitochondrial genomes have significantly reduced. Nowadays, they
code for several dozens of proteins and RNAs. Mechanisms of mitochondrial DNA maintenance
and genetic information realization in organelles are close to those in bacteria but possess many
specific features. In particular, the set of protein factors of matrix processes in mitochondria is
different from the bacterial one.

Translation initiation factor 3 has not been identified in saccharomycetes for a while. In 2012, we
have demonstrated that Aim23p from S.cerevisiae mitochondria possesses this function. Further
investigations have shown that, unlike all other known systems of protein biosynthesis, in yeast
mitochondria IF3 is dispensable for translation. In absence of Aim23p translation was misbalanced:
some mitochondrial proteins were synthesized faster whereas amount of other proteins lowered.
This led to significant defects in oxidative phosphorylation complexes and supercomplexes
assembly which, in turn, resulted in impossibility of growth on non-fermentable carbon sources.
However, after some time of incubation, such growth of yeast lacking Aim23p fully restored. On
the other hand, neither respiration, nor respiratory complexes activity reached wild-type level after
growth restoration. Using differential proteomics, we have shown that adaptation of yeast to the
absence of Aim23p is accompanied by 10 times increase of the level of Tmal9p, ortholog of human
translationally-controlled tumor protein (TCTP). During oxidative stress (as a consequence of
OXPHOS defects) Tmal9p covers mitochondria, thus preventing mitophagy and apoptosis.
Supported by RSF, grant 17-14-01005.
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PETYJIANUA THUIIUALIIMU TPAHCJIAIIUA B CTPECCOBBIX
YCJIOBUAX

BunorpagosaJl.C'.*, Zegarra V2., MakcumosaE M*., Kacanxwuiill.C*., C.B. Kuprmios',
E.B. [Monecckosa™?, P. Milon®, KoneseraA.J1*.>°

! HUI] «Kypuamoeckuu uncmumymy - [IUAD, Poccus, 18830 ['amuuna, mxp. Opnosa Powa;
Canxm-Ilemepbypeckuii noaumexuuyeckuii ynusepcumem Ilempa Benuxoeo, Poccus, 195251
Canxm-Ilemep6ype, ya. Homumexnuueckan 29; >School of Medicine, Faculty of Health Sciences,
Universidad Peruana de Ciencias Aplicadas — UPC, Peru, 15023 Lima; “Hanomemnep
Texnonoooicuc Pyc, Poccus, 191167 Cauxm-Ilemepoype, yn. Anekcanopa Hesckoco 0. 9.; SHUI]
«Kypuamoeckuii  uncmumymy, Poccus, 123182 Mockea, nn. Axademuxa Kypuamosa 1.
konevega_al@pnpi.nrcki.ru

HenocraTok muTaTteiabHBIX BEIIECTB, TEIJIOBOM HIOK, IPYrHe HEOJIAronpHUATHBIC YCIOBHS BHEIIHEH
Cpelbl MPUBOAAT K MepecTpoiike merabonu3ma B OakTepuanbHOW kieTke. JlaHHBIN mpolecc
0003HavaeTcsi OOIIMM TEPMUHOM «CTPOTHE OTBeT» (Stringent response) u peryiupyercst myTem
W3MEHEHUS  BHYTPUKJICTOYHOW  KOHIIGHTpAIMM  MOJICKYJbl-alapMOHa —  TyaHO3UHTETpa
(nenta)dochara (p)ppGpp. B mamnoii padore mis wmsydenus (p)ppGpp- oOmocpenroBaHHOU
peryisauuM  3Tana MHUIUAIMM ~ CUHTE3a I[OJIMIENTHIA  MCIOJIb30BaHA  M30JIMPOBAHHAS
OakTepuanbHas cucTeMa OHOCHHTe3a Oenka In Vitro. IlpuMeHeHHE COBPEMEHHBIX METOJI0B
bayopecueHTHON crekTpockonuu (MukpoTepMmodopesa, Microscale Thermophoresis, MST) u
MeTofa ocraHoBieHHoro mortoka (Stopped Flow Spectrofluorimetry) mossosser wu3y4arhb
MOJIEKYJISIPHBIN MexaHu3M B3aumojeiicTsus (p)ppGpp ¢ ununmaropusiM dakropom IF2 B mpouecce
obpazoBanus 30S mHUIMAaTOpHOTO KOoMIUieKkca. C mMoMompo (BIryopeclieHTHOMEUYEHBIX JINTaH]I0B
MOJTBEPXK/IEH KOOIEPAaTUBHBIM XapakTep mpolecca oOpa30BaHUS HHHULUMATOPHOTO KOMILJIEKCa,
M3ydeHa 3aBHCUMOCTh OT BCEX JIMTAH/OB, a TAaK)KE BBISBICHA POJb T'yaHWHOBBIX HYKJICOTHJIOB
(p)ppGpp u GTP B perymsuuu cBs3biBaHus MHULIMaTOpHOM TPHK (fMet-tRNAfMEt) n MPHK.
AHanmu3 TpeCcTallMOHApHOM KWHETHKM WHUIMAIIMK TIOKa3biBaeT, uro anapmoH (p)ppGpp
3¢ deKTUBHO MpenoTBpamaer ObIcTpyto accouuanuio 50S cybuactuusl ¢ 30S cyOuacTuuei, T.e.
CIABUTaeT paBHOBECHME B CTOpPOHY oOpazoBaHuss 30S mnpe-MHUIMATOPHOTO KOMILIEKCA.
OKCIIEpUMEHTBl 0 KOHKYPEHTHOMY CBS3BbIBaHUIO MoKazanu, uto (p)ppGpp sBisercs Ooiee
s¢pdextuBapiM (duem GDP) konkypentom miss GTP npu B3aumonevictBum ¢ IF2. Bnepssie
MI0Ka3aHo, YTO KOHKYpEeHTHOe HHruoupytouiee neiicrsue (p)ppGpp Ha 3Tan MHULUALMK 3aBUCUT OT
tuna MatpuuHoil PHK. MPHK, konupytomue 6oee akTHBHO dKCIIpecCUpyeMble OEJIKH, MOBBIIIAIOT
appunnocts GTP k IF2 B cocraBe 30S MHMIMATOPHOTO KOMIUIEKCA, NMPHUBOJS K OBICTpOMY
IIepexoly TaKUX KOMIUIEKCOB B CTaJMIO JJIOHrauuu. MeHee akTWBHO TpaHciaupyemble MPHK,
Hao00pOT, TpHUBOIAT K Oonee 3ddextuBHOMY 3amemenutro GTP amapmMoHOM, OCTaHaBIWBas
nepexo1 30S KOMITJICKCOB B CTA MO DJIOHTAIHH.

OCHOBBIBasICh Ha TOJYYEHHBIX HKCIEPHUMEHTAIBHBIX JaHHBIX, MbI Ipe/jiaraeM HOBYIO MOJENb
perynsiui WHUIOWAIMA TPAHCIAINH, 3aBHCAIIY0 OT KoHIeHTtpamuu (p)ppGpp, KoTopas
nojpasymeBaer aAuddepeHInanbHy0 perysuio HHUMUALUU JUId pa3nuunbix Tunos MPHK npu
peanu3ai MeXaHu3Ma CTPOTOTO OTBETA B OaKTEpHATLHON KIIETKE.

[1]. Vinogradova D.S. et al, How the initiating ribosome copes with (p)ppGpp to translate mMRNAS.
bioRxiv 545970; doi: https://doi.org/10.1101/545970

BuaarogapuocTu: OkcrepuMeHTHl 1Mo  3¢ddekTuBHOCTH HMHULMANMKM Ha pasnuyHbix MPHK
BBIMIOJIHEHBI TpH  Tojyiepkke mpoekra PODOU  17-00-00368 (AJIK), »KCHepuMeHTHI TIO
KOH(OPMALIMOHHOM JMHAMHMKE PUOOCOMHBIX KOMIUIEKCOB BBINOJIHEHBI B pamKax npoekra PH® 17-
14-01416 (AJIK). Pabota B maboparopuu P.M. momnepkana rpantom InnévatePerti 382-PNICP-
PIBA-2014 u 297-INNOVATEPERU-EC-2016.

108



by 7
WY | St.Petersburg ﬁgﬁp’i
iversi A Lpdo g
» University V e SGR st

TE3NCb! AOOKIALOB VIl CbE3OA BOImC / ABSTRACTS OF THE VIl VSGB CONGRESS

B3AUMHOE BJIUAHUE ®PAKTOPOB TEPMUHALIMN U UTHULITUALTNA
TPACJIALINU DYKAPUOT

AnkanaeBa E.3. l, Eroposa T.B.l, HBanoB A.B.l, Tepenun I/I.M.Z, JAmutpren C.E.Z,
Ilysanosa E.JO.", Illyanos A.B.!, Cokomnopa E.E.!

! Hncmumym monexynspuou ouonocuu um. B.A. Oneenveapoma PAH, Poccus, Mockea, yi.
Basunosa 32; > MI'Y umenu M.B. Jlomonocosa, Hayuno-uccnedosamenvckuil uncmumym @u3zuko-
xumuueckou ouonocuu umernu A.H.Benozepckoeo, Poccus, Mockea, yn. Jlenunckue 2opul, oom 1,
cmp 40

alkalaeva@eimb.ru

TepMuHaLUS TPAHCIALUHI 3YKApUOT OCyIIECTBIsIeTCs ByMst OenkoBbiMu (hakTopamu eRF1 u eRF3.
OpaHako JTaHHBIE MMOCIETHUX JIET YKAa3bIBAIOT HA TO, YTO 3Ta CTAa/IUs TPAHCISIIUU HAMHOTO CIIOJKHEE,
4YeM MPUHATO AyMmaTb. B Hell y4acTBYIOT Kak MUHHUMYM €Il€ BOCEMb JIOIOJHUTENIBHBIX OEIKOBBIX
daktopoB. Kpome TOro, Ha TEepMHHALIMIO CYIIECTBEHHO BIUSIOT YYAaCTHUKH JAPYTHUX CTaauil
TPAHCIISIINY, TIPEXE BCero (HaKTOpbl MHUIMAINN, KOTOPBIE COMMKAIOTCS CO CTON KOJOHAMHU TpPHU
oOpazoBanuu koibleBbix closed-loop ctpykryp MPHK, a Ttaxke mpu pemHHUIMAanUK U TPaHCIALUN
KOPOTKMX PpaMOK cuuThiBaHMs. Hamu omnucaHbl MEXaHHW3Mbl B3aMMHOIO BIIMSHUS HECKOJBKHX
O€NKOB, yYaCTBYIOIIKX KaK TEPMHUHALIMH, TaK U B MHUIUAIIMH TPAHCIIALUN YeToBeKa. JTo mou(A)-
cBsi3pIBaromuii 6e0k PABP, koTOpBIii 3arpykaeT KOMIIEKC (PaKTOPOB TEPMHUHALUU B pHOOCOMY U
OJTHOBPEMEHHO B3aUMOJACHCTBYET C KOMIUIEKCOM (pakTopoB mHHIManuu Ha 5’ -konue MPHK. benku
PAIP1 u PAIP2, cBa3biBaloIIMecs ¢ HUM U PETYIUPYIOLIME KaK MHUIMALMIO, TaK U TEPMUHALUIO
TpaHcnsauuu. @Dakrop wuHMOManMu TpaHcmsauuu  elF4G, CyIIecTBEHHO CTUMYIHPYIOIIHMA
TePMUHAIMIO TpaHCIsuu, u (akrop mHunmanuu elF3, Baustonmii Ha nogsuxkHOCcTE MPHK B
pubocoMe U MOIYIMPYIOIIUN YYBCTBUTEIBHOCTH PUOOCOMBI K KOHTEKCTaM CTON KOAOHOB. Bce
BMECTE IIOJIyUEHHBIE JIaHHbIE BHOCAT CYIIECTBEHHBIM BKJIaJ B ONHMCAHUE MOJIEKYJISIPHOTO
MEXaHU3Ma 3YKapUOTUYECKON TPaHCISALMU M OTKPHIBAIOT HIMPOKHE NEPCHEKTHBBI s pa3padoTKu
METOJIOB PEryJsiuy OnocuHTe3a OeNKa B KIETKeE.

BuaaropapuocTu: /lannas paGota Oblia BeIOIHEHA NpH nojepxkke rpanta PH® Ne 19-14-00349,
rpantoB POOU 18-04-00909 wu 18-34-00642, mnporpamMMmbl (QyHAAMEHTATBHBIX HAYYHBIX
UCCIIeIOBaHMM rocyaapcTBEeHHBIX akafgemuii Hayk Ha 2013-2020 roxsr (No. 1201363822).
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TEHETUYECKUMW Y SIUTEHETUYECKUI KOHTPOJIb
TEPMUHAIIUU TPAHCJIALINA

01"1

Kypasnesa I'. A.

Kageopa  cenemuxu u  ouomexuwonoeuu  Canxm-Ilemepbypeckoco — 20cyoapcmeenHno2o
yHugeepcumema, Yrnueepcumemckas nao. 7/9, Cankm-Ilemepoype, 199034

g.zhuravleva@spbu.ru

Oxono 30% nHacneACTBEHHBIX 0OJe3HEH uernoBeKka OOYCIIOBJICHBI MPUCYTCTBHEM CTOI-KOJIOHOB B
KOAMPYIOUIMX IOCTIEI0BATEIBHOCTIX Pa3IMYHBIX I€HOB. BMecTe ¢ TeM, XOpOILIO M3BECTHO, YTO
CYIIECTBYET €CTECTBEHHBIH MEXaHU3M, WJIM HOHCEHC-CYIPECCHs], IPEeIOTBPAILAIOIINIA TOCIEACTBUS
BO3HUKHOBEHUS MPEXKIEBPEMEHHBIX CTON-KO010HOB (PTC) 3a cueT ux CUMTHIBaHMSA KaK 3HAYAIUX.
B kneTkax sykapuoT B TepMMHALMM TPAHCISALMU y4acTBYIOT /iBa OenkoBbIX (akropa - eRFI1 u
eRF3. Y monenpHOro 00BEKTa, ApoioKeit Saccharomyces Cerevisiae oHM KOJUPYIOTCS T€HaMHU
SUP45 u SUP35, cootBerctBeHHO. OCOOEHHOCTBIO ATOr0 OOBEKTa SIBISETCS CYIIECTBOBAHUE
AMHUTE€HETUYECKOTO KOHTPOJII TOYHOCTH TPAHCISALUH. JTO SBICHHE CBSI3aHO C MEPEX0J0M
HEKOTOPBIX OENKOB, MPSAMO WJIM KOCBEHHO YYacTBYIOLIMX B TEPMHMHALMM TPAHCISALUHU, B 0COO0€
KOH(OPMAIMOHHOE COCTOSIHHE, Ha3bIBa€MOE IPUOHHBIM. B HacTosmee BpeMs y ApoxoKeld H3BECTHO
HECKOJIbKO IPUOHOB, BIUSIOIIMX Ha TOYHOCTb TpaHcsiuuu. Hanbosnee Xopoio U3y4eHHbIM U3 HUX
spisiercst akrop [PSI'], mpomykr mpuonmsammm Sup35p. Iemst SUP45 u SUP35 ssnstorcs
KU3HEHHO-BAXXHBIMHM, IIO3TOMY HOHCEHC-MyTaluu, mpuBogsmme Kk nossieHutro PTC B
KOJMPYIOUIEH MOCIET0BATEILHOCTH ATUX TEHOB, B OOJIBITMHCTBE CBOEM JIOJDKHBI BBI3BIBATH THOEIH
KJIeTOK. M3BecTHO, uTo Aaxke HeOonbluue aenenuu C-TepMUHaAIbHBIX JOMEHOB Kak €RFI1, Tak u
eRF3, mpuBoasT K HapyHmIeHHIO XKU3HEeCOcOOHOCTH. PaHee ObUTH MOTydeHBl HOHCEHC-MYTAHTHI 11O
renam SUP45 u SUP35 u moka3aHo, YyTO B MYTaHTHBIX KJETKaX NPUCYTCTBYET HEOOJIbIIOE
KOJIMYECTBO COOTBETCTBYIOIIETO (aKTOpa TEPMUHAIMH TPAHCISALUHN, YTO IO3BOJISIET COXPAHATH
AKHU3HECTIOCOOHOCTh. TakuM 00pa3oM, y BCeX M30JUPOBAHHBIX MYTAaHTOB IMPOMCXOTUT TPAHCIISALUS
PTC, Bo3nmkarommx B pe3yiabTare myranuii B reHax SUP45 wmm SUP35. HoHceHc-MyTaHTHI
(sup35-n) xapakrepusyrotcs npucyrctBreM N-TepMUHAIBHBIX (parMeHToB SUP35P, COXpaHSIOIINX
IPHOH-QOPMUPYIOIIHI JOMEH, 4TO MOKeT mpuBoauTh kK mHmykimu [PSI']. Tlokasamo, uro
HEKOTOpble MyTalluu SUP35-N MPUBOJAAT K M3MEHEHHIO cBOicTB mpuona [PSI™], umm ero motepe.
[Toutn Bce u3BectHpie PNM myranuu, usronsionme npuoH, JoKain3yrorcs B N-TepMHHAIBHOM
nomene Sup35p. Hamu oxapakTepu3oBaHbl MUCCEHC-MYTAIMK SUP3S, MPUBOASIIUE K JETaTbHOCTH
KIETOK JpOJoKel TpH COBMemleHMH c¢ mpuoHoM [PSI™]. DTm MyTamum npuBOIAT K
aMMHOKHUCIIOTHBIM 3aMeHaM B C-TepMHMHaibHOM wactu Sup35p. Bo3MoOXKHO, UYTO JeTallbHOCTH
00yCIIOBIICHa M3MEHEHHEM CBOMCTB (pakTopa TepMuHaImu TpaHcsinuu Sup35p (eRF3).
BuaaropapuocTu: [lannas pabota Oblia BbIOMHEHA MpH nojepxkke rpanta PH® 18-14-00050 u
pecypcHoro 1entpa CIIOI'Y «Pa3Butre MONIEKyISIpHBIX U KIETOYHBIX TEXHOJIOTHI.
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PHK-METHNJITPAHC®EPA3bBI MJUIEKOIIUTAIOIIINX

Cepruen H.B.l’2’3, JlanteB U.I'. 1’2, [lnernes ®.U. 12 [IIBenora E.T. 1, Agepuna O.A. o
[Tepmskos O.A. 1'3, CepebpsikoBa M.B. 1’2, Jleiikun A.B.4, ITonukanos HO.C. 5, JloH1ioBa
0.A.1%°

Y MIy umenu M.B. Jlomonocosa, Poccus, Mockea, 119992 Jlenunckue 2opwvi 1, 2 Cronkosckuii
uncmumym Hayku u mexuonoeut, Poccus, Mockosckas obnacms, Cronxoeo, 121205, Borvuwou
oynveap, 30; "HMHUI] Ounxonoeuu umenu HU.HU. Ilemposa, Poccus, Canxm-Ilemepbype, 197758,
Ilecounwiii, Jlenunepaockas 68, 4HHcmumym buonocuu eena, Poccus, Mockea, 119334, Basunosa
34/5, 5HHcmumym ouoopeanuueckou xumuu, Poccus, Mockea, 117997, Muknyxo-Maxnas 16/10.
petya@genebee.msu.ru

DNHUTPaHCKPUNITOMHUKA, 001acTh Hayku o Moaudukanuu PHK, nadyana 6ypHo pa3BuBaThes ¢ 2012
roja, Koraa okasanocb, 4yro MerunupoBHane MPHK B sykapumoTnueckux opraHuzmax HMeeT
pEryiaTopHbIi U BceoObemumomuii xapaktep. [Ipenmnonaraercsi, 4To MexaHU3Mbl MOJU(DUKAIINH
PHK moryt oka3biBaTh Ha PETYISIHIO YKCIIPECCHH TEHOB CTOJIb )K€ 3HAYUTEIBHOE BIIMSHHE, KaK
moauduxamus JJHK u ructonoB, cocrapistonias mpeaMeT H3yu4eHus SIMUTeHETHKY.

B cBoeit paboTe MBI HCIONB30BAIA METOILI TE€HOMHOTO PEIAKTHPOBAHHS IS HCCIICIOBAHUS
HEU3YYCHHBIX paHee TeHOB MbIlM, oOTBedammux 3a wMoaudukanmuo PHK. C  nomomibio
OononH(pOpPMaTHIECKUX TTOAXO0I0B ObLIa mpeanoiaoxena poias renoB METTL1S5 u TRMT2B. Ilocne
TpaHCEKIUU KIETOYHBIX JIMHUNA MBbIIIEH TEeHETUYECKUMHU KOHCTPYKIHUSAMHU, KOAMPYIOIIUMU
komroHeHThl cucteMbl CRISPR/Cas9, nHanpaBneHHble Ha HHAKTUBAIMIO COOTBETCTBYIOIINX T'C€HOB
u oTOopa KJIOHOB, B KOTOPBIX HE OCTajOCh aJIEJIbHBIX BApUAHTOB, CIIOCOOHBIX KOAWPOBATH
¢ynkunonansaele  PHK-matuntpanchepasst METTL1S u TRMT2B, Obur mpoBeaeH aHanmu3
mutoxoHapuansHoii pPHK. Oxazamoch, 4To B COOTBETCTBUM C HAIIMM MPEANOJIOKCHUEM,
WHAKTUBAIAS JITHX TSHOB NPHBOJUT K TOTEPE YYACTKOB METHIUPOBAHUS MHUTOXOHJIPHAITBLHOM
pubocomuoit PHK.

Buaarogapuoctu: Jlannas pabota Obuta BRITONHEHA MTpH noepkke rpanta PHO 17-75-30027.
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Cummno3uymMm |l: Dxonoruveckasi reHeTHKA W TeHeTHYECKasi TOKCHKOJIOTHs /
Symposium I1: Ecological Genetics and Genetic Toxicology

KVIETOYHBIE U MOJIEKYJISIPHBIE MEXAHU3MbI
AJAIITAIIMOHHBIX CTPATEI'MA CBOBO/HOKUBY IIUX
OJHOKJIETOYHBIX OYKAPHUOT

Ckapnato C.O.

HUnemumym yumonoeuu PAH, Poccus, Cankm-Ilemep6ype, Tuxopeyxuii npocnexm 4
sergei.skarlato@mail.ru

Cpenu OAHOKJIETOYHBIX IYKAPUOT OCOOBIM MHTEpeC MPEACTaBISIOT TOKCUYHBIE W MOTEHLUATBHO
TOKCHUYHBIC BUIBI KT'YyTUKOHOCIIEB-TUHO(DIATEIUIAT, KOTOPhIE CIIOCOOHBI (POPMHUPOBATH «KpACHBIC
MIPUIIMBED), OKAa3bIBAIOLIUE T'YOMTENbHOE BO3ACHCTBHE HAa KAa4eCTBO MPUOPEKHBIX BOA, (piopy u
(bayny scTyapues, ppIOOJIOBCTBO, aKBAKYJIBTYPY H 3/I0pOBBE uesioBeka. Ha mpumMepe Buga-BceIeHna
B bBantmiickoe mope Prorocentrum minimum BbISIBACHBI MPUYHHBI (HOPMUPOBAHUS BBICOKOTO
QIANITUBHOTO TIOTEHITMANIA Y 3TUX TUIAHKTOHHBIX MPOTUCTOB. [loka3aHo, 4To MUKCOTpOdHs — OJTHA
U3 BaXHEHIIMX aJanTallMOHHBIX CTpaTeruil auHO(Iare/usT, KoTopas oOecrednBaeT UM
BO3MOXXHOCTh TIPOIBETaHHS B ABTPO(UPOBAHHBIX MPHOPESKHBIX peruoHax. VccnepoBanus,
BBHITIOJTHEHHBIE C MOMOIIbI0 METO/JAa MacC-CIIEKTPOMETPUU BTOPHUYHBIX HMOHOB B HaHOMaciiTabe,
BIIEPBBIC MMO3BOJIMIIA KOJIMYECTBEHHO OLICHUTH BKJIAJ] OPraHMYECKMX U HEOPTaHUYECKHX CyOCTPaToB
B MHUKCOTPO(GHBIH POCT MOTEHIMAILHO TOKCHYHBIX P. MiNiIMUM Ha ypoBHE €IMHUYHBIX KJICTOK.
VY CTaHOBJIEHO, YTO MOYEBMHA KaK UCTOYHUK OPTaHUYECKOr0 a30Ta UMEET NPUOPUTETHOE 3HAUECHUE
JUI 3TUX OPraHM3MOB IO CPaBHEHHUIO C HEOPTraHMYECKUM a30TOM B BHUJE PACTBOPEHHBIX B BOJE
HUTPATOB. BBISBICHBI T€HBI, UTPAIOIINE KIFOUYEBYIO POJIb B TPAHCIOPTE M METabOJM3ME HHUTpAT-
WOHOB, TJIMIIMHA W MOYEBUHBI Yy AuHOGMmaremsr. [lomydeHbl HOBBIE JaHHBIE O CMEPTHOCTH
KT'YTUKOHOCIIEB, KieTouHoM 1ukie, cuatese JJHK u PHK, ctpykType xpoMocom, criekTpax O0eIKkoB
cTpecca, HOHHBIX KaHajgaX. OKCIOCPUMEHTAIbHO HCCIenoBaHa peakimus P.  minimum,
AKKJIMMUPOBAHHBIX K COJICHOCTH 17%o0 (KOHTPOJIb), HA KPATKOCPOUHBIN CTPECC COJICHOCThIO 4, 8 1
35%o. TTokazaHo, 4TO J0JIst MEPTBBIX KJIETOK B mOmysstiiid P. minimum mocite crpecca KpUTHIECKOM
COJICHOCThIO 8%o0 HMKE MO CPAaBHEHMIO C ATHM IIOKa3aTelIeM IpH APYTUX PEKHUMax COJEHOCTH.
Ctpecc BbI3bIBANl JUIIH HE3HAYUTENbHbIE W3MEHEHUs J>KM3HEHHOTO IHKIA >XTYTUKOHOCIIEB, Ha
YIBTPACTPYKTYPHOM ypOBHE A((PEKT BBIBIEH /I TOHKOW OpraHU3allMM XPOMOCOM — TMpHU
coneHocTd 4 U 8%o M3MEHEHUs! OB OYEBUIHBIMU, HO 0OpaTuMbIMU. OOHApyX eH MOBBIIICHHBIN
cunte3 PHK u maTencuBHas permkanus JHK y P. minimum npu conenoctHom ctpecce. [lpu
W3MEHEHUHU COJIEHOCTU JI0 8%o0 OOHApYKEHO yBEIMUYEHUE CHHTe3a OEJIKOB CTpecca Ha YPOBHSX 32
k/la (B 5.8 pa3a) u 70 x/la (B 1.5 paza). C momoIp0 MeTo10B OMOMH(POPMATUKH Y TUHO(IIAre AT
oOHapykeHO OoIblioe pa3zHooOpa3ue HOHHBIX KAaHAJIOB, OTHOCSIIUXCS K CYNEepCeMenCTBY
MTOTEHITMAI-YIIPABIsEMbIX KAaTHOHHBIX KAaHAJIOB, BBISBIEHBI CTPYKTYpHBIE OCOOCHHOCTEH ATHX
kaHanoB. [lomydeHHbIE pe3yabTaThl BXKHBI TSI PEIICHHS OCTPBIX COIIMATBHO-3HAYUMBIX BOTIPOCOB,
CBSI3aHHBIX C OXpaHOM OKpy’Karolled cpeapl M 3J0pOBheM 4eloBeka. PaboTa BbIMOJIHEHa MpU
nojepkke PH® (mpoext 19-14-00109).
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INPUPOJHO-TPAHCTEHHBIE PACTEHUA KAK MOJEJIb J1JIA
N3YUYEHUS ®YHKIUU ATPOBAKTEPUAJIBHBIX PLAST-TEHOB

MarseeBa T.B.l, Xadwuzona I'.B. 1, Bnanumupos 1N.A.1, CokopHoBa C.B.Z, Ucaesa U.T.2
1CaHKm-IYemep6yp20Kuﬁ eocyoapcmeennvlill  yuugeepcumem,  Poccus,  Caunxm-Ilemep6bype,
Ynusepcumemcras nao6.,7/9; 2Bcepoccu’ﬁcmﬁ HAYYHO-UCCTIE008AMENbCKULL UHCIUMYM 3AUUNbL
pacmeénuti, Poccus, Canxm-Ilemepoype, Ilywkun, w. Iloobervckoeo, 0. 3; 3I'BOY COILI 104, ,
Poccus, Cankm-Ilemepoype, yn. Xapuenko, 0. 27

radishlet@gmail.com

ArpobakTepuu — 3TO MOYBEHHbIC OAKTEPUH, HBIHE OTHOCHMBIC K poay Rhizobium. Onu Bei3bIBatOT
y pacTeHWil pa3BWTHE 3a00JIEBAaHUN — KOPOHYATHIX TAJUIOB M BOJOCOBUIHBIX KOPHEH, 3a CYET
BBEJICHHS B T€HOM pacTUTEIbHOM KiieTku ¢gparmenta cBoeit JIHK, nassiBaemoii T-JIHK. B T-/IHK
COZIepKATCSl TE€Hbl CHHTE3a OIMHOB, HWCIOJB3YyEMBIX arpoOaKTepHsIMH B KaueCTBE HMCTOYHHKA
MUTaHMUS, a TaKXKe TEeHbI, IPUBOJIINE K Pa3pacTaHUI0 PACTUTENbHBIX TKaHel. [IpomaykTel 3THX
reHOB 00JaatoT pa3nudHbiMU QyHKImsIMU. ['ensr tmsl, tms2, tmr u3 Rhizobium radiobacter (panee
A.tumefaciens) KOHTPOIUPYIOT CHUHTE3 ayKCUHOB M IUTOKMHUHOB cOOTBeTCTBEeHHO [1]. Ho ecTh u
Apyras rpylia reHoB, HpencTaButenu kotopeix npucyrcrBytor B T-IHK u R. radiobacter u R.
rhizogenes. Mx otnocsaT k plast renam. OHM ObLIM BBIABICHBI HA OCHOBE CXOJCTBA OEIKOBBIX
nocienosarenbHocTed B 1987rony B mabopatopun [[pBuna Tandepa u momydnian cBoe Ha3BaHUE OT
cioB «developmental plasticity», TOCKOIBKY 3HAQUUTEIBHO MEHSUIM MOp(GOreHe3 TPaHCTEHHBIX
tkanedt. K atoit rpymnme Obutd M3HauanbHO OTHeceHbI renbl Orf8,rolB, rolC, orfl3 u orfl4 R.
rhizogenes, a taxxe gene 5, 6a, 6b,7 u3 R. radiobacter. B nureparype o06Cyxaanrch BO3MOKHbBIC
obmue GyHKIUU TPOTYKTOB ATHX T€HOB, OCHOBAHHBIE HA O0IEM MPOUCXOXKICHUH. [0 HACTOSIIETO
BPEMEHHU HET OKOHYATEJIbHOU SICHOCTH B 3TOM Bompoce [2].

HoBoe pa3BuTHe naHHas TeMa TOIyYdiIa C BO3POCIIMM HHTEPECOM K TMPHPOTHO-TPAHCTEHHBIM
pacTeHusiM. DTO BUJbI PACTCHHI, B TEHOMaX KOTOPBIX MPUCYTCTBYIOT romoioru renoB T-J[HK [3] .
Onu npemaroTcst B psAy MOKOJCHUN, MHOTHE M3 HUX JKCIpeccupyroTcsi. MTHTepecHO OTMETHTD, YTO
CpeI DKCIPECCUPYIOLIUXCS B PACTEHUSX T€HOB arpo0akTEpUaTbHOTO MPOUCXOKICHUS OTMEUYEHbI
mHorue plast rensl. BeposiTHO, OHM TaM UTPAIOT HEKYIO 0CO0YI0 poiib. Kakyro — MpencTouT y3HATh.
Kpome Toro, B IpUpOTHO-TPAHCTEHHBIX PACTEHHX OINMKMCAHBI paHee Hew3BecTHbIC plast rensl. D10
CBUJETEIBCTBYET O TOM, YTO MBI 3Ha€M O4€Hb Majio 0 OuopazHoodpasuu T-IHK arpobaxrepuii.

B nokmane Oymer crmemaH 0030p MMEIOMIMXCS MaHHBIX O plast remax MpUPOAHO-TPAHCTEHHBIX
PaCTEeHHIA, ¥ O UX BO3MOXKHBIX YHKIIUSX.

BuaarogapuocTu: JlanHas pabota Obu1a BeinosiHeHa npu nojaepxke PH®, rpant 16-16-10010
Cnucok JiuTeparypbi:

[1]. Nester E. W. Agrobacterium: nature’s genetic engineer. //2015 Front Plant Sci 5, article 730.
[2]. Otten L. The Agrobacterium Phenotypic Plasticity (Plast) Genes.// 2018.Curr Top Microbiol
Immunol. doi: 10.1007/82_2018 93.

[3]. Matveeva T.V. Agrobacterium-Mediated Transformation in the Evolution of Plants. //2018 Curr
Top Microbiol Immunol. doi: 10.1007/82_2018_80.
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ENVIRONMENTAL AND PHYSIOLOGICAL REGULATION OF YEAST
SELF-PERPETUATING PROTEIN AGGREGATES

Chernova T.A.}, Karpova T.S.%, Wilkinson K.D., Chernoff Y.0.3*

1Emory University, USA, Atlanta, GA 30322; 2NCI-NIH, Bethesda, MD, 20892;

3Georgia Institute of Technology, USA, Atlanta, GA 30332-2000, “St. Petersburg State University,
Russia, St. Petersburg 199034

tcherno@emory.edu

Amyloids and prions are self-perpetuating protein aggregates causing important diseases in
mammals. Although some environmental agents have been linked to certain amyloid diseases, the
molecular basis of their action remains unclear. In lower eukaryotes, such as yeast, prions act as
heritable elements, which increase phenotypic diversity by altering a range of cellular processes.
Non-heritable elements of similar nature (termed “mnemons”) have also been described. Rapid
phenotypic changes controlled by prions or mnemons may play an important role when an organism
faces an environmental stress or drastic physiological changes. While some prions are harmful to
yeast, it has been speculated that prion formation could be beneficial in variable environmental
conditions. Environmental stresses or physiological changes may trigger prion and mnemon
formation or loss, supposedly acting via influencing protein concentrationss, and/or by localizing
aggregating proteins to nucleation sites via heterologous ancillary helpers.

G-protein-coupled receptors (GPCRs) are integral membrane proteins that initiate responses to
extracellular stimuli by mediating ligand-dependent activation of cognate heterotrimeric G proteins.
Stel8 is a gamma-subunit of a G-protein receptor that is conserved in evolution and plays a key role
in a variety of cellular processes, including pheromone signaling that is crucial for the physiological
changes during yeast mating. We demonstrate that Stel8 possesses prion-like aggregation
properties. Stel8 aggregation depends on its association with a cellular membrane. This resembles
our previous results for another protein, Lsb2 [1], [2], which forms a metastable prion in response to
thermal stress and induces other prions. Lsb2 prion properties depend on association with a
peripheral actin cytoskeleton. Our findings emphasize the significance of a specific intracellular
location for the nucleation of ordered protein aggregates, and point to new opportunities for
pharmacological intervention and/or prophylactic measures acting via environmental or
physiological modulation of protein aggregation.

[1] Chernova T.A. et al., Prion induction by the short-lived, stress-induced protein Lsb2 is regulated
by ubiquitination and association with the actin cytoskeleton. // 2011 Mol Cell V.43, P.242-252.

[2] Chernova T.A. et al., Yeast short-lived actin-associated protein forms a metastable prion in
esponse to thermal stress. // 2017 Cell Reports V.18, P.751-761.
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I'EHETHYECKAS TOKCHUKOJIOI'UA: COBPEMEHHOE COCTOSHME U
INEPCIIEKTHUBbI

01"1

HypueB A.Jl., Kanatae A.K.

@I'FHY HUU ¢papmakonoeuu um. B.B. 3axycosa, Mockea, Poccus

OcHOBHBIMU 3a/ladyaMu TeHeTudeckoil Tokcukosoruu (I'T) sBistoTCS Hcciaen0BaHUE MEXaHU3MOB U
3aKOHOMEPHOCTEHM MyTareHe3a B pAasJIMYHBIX TUIAX KIETOK, CKPUHMHI W MOHHUTOPHUHT
MOTEHIIUAJIbHBIX TeHOTOKCUKAHTOB, pa3padOTKa METO/I0B BBISABIICHUSI T€HOTOKCHUECKUX d(D(PEKTOB,
W3YYCHHE BO3MOXKHOCTECH MX MOMU(MUKAIMKA M OICHKA PHCKAa T€HOTOKCHUYECKHX BO3JCUCTBUU B
OTHOIICHHUU 3A0pOBbs. McIhbITaHMEe HA TEHOTOKCUYHOCTh - OO0S3aTEeNbHBIN ATam BHEAPEHUS
JIEKapCTB, MECTHIIU/IOB, UIIEBBIX T00ABOK U JPYTUX IPYII COSAUHEHUM.

CoBpeMeHHbIE MTPOTOKOJIBI UCCIEOBAHUM MPEelyCMAaTPUBAIOT HCIIOIb30BaHHE HAOOPOB Pa3InYHBIX
TECT-CUCTEM M METOJOB U COBOKYITHO MO3BOJISIFOT PETMCTPUPOBATH Pa3jIU4HbIE T'€HOTOKCHYECKHUE
coowsrtus: JIHK-moBpexaaromyto, MyTareHHyl0, KIAQCTOT€HHYI0O M aHEYI'€HHYI0 aKTHMBHOCTH
coMaTHUYeCKUX KieTkax. OHM Takke 00eCrneunBaloT BO3MOXHOCTh PETUCTPAIIH KOMYTAareHHBIX H
aHTUMyTareHHbiX 3¢QdexToB. bazoBeie mnpencraBnenuss B obmactu [T momonHeHbl HOBBIMHU
3HAaHUAMHU O MEXaHuU3Max M HCTOYHHMKaX TreHoTokcuuHocTH («IHK-peaktuBubie» u «/JHK-
HEPEaKTHUBHBIC» TE€HOTOKCUKAHTHI, SHJIOT€HHBbIE T'€HOTOKCHUKAHTHI, WHTHOUTOpPHI penapaiuud u
perymsamuu torosioruu IHK u T.11., a Takke MOHATUSAMH 00 OpraHo- M TKaHECHEHH(DUIHOCTH
MyTareHe3a, 0COOCHHOCTSIX MOJAXO0JI0B K TECTUPOBAHMIO HAHOYACTUII, CPABHUTEIHLHOM 3HAYUMOCTHU
Pe3yIbTaTOB, MOJYYCHHBIX 1N VItro u in Vivo.

B Tekymell mnepcrnekTuBE akTyalbHbl HCCIEAOBAHMS, HANPABICHHbIE HAa METOJAMYECKOE
o0ecriedyeHne pPETUCTpallid TeHOTOKCHYECKHX COOBITHH B  TEHEPATUBHBIX  KJIETKAX M|
MUTOXOHJPHAJIBHOM TE€HOME, OLEHKY MHCEPLIUOHHOIO MyTareHe3a B IPWIOKEHUHU K
(apMaKoJOTUYECKH 3HAYUMbIM TE€HETHYECKMM KOHCTPYKLMSM, a TaKKe BbISIBJICHHE PO
SIUTCHETUYECKON PErylsllMM B YyBCTBUTEIBHOCTU K JEHCTBUIO T'€HOTOKCUKAHTOB, IOIYYEHUIO
CBEJIEHU 0 OMOJIOTUYECKON U MEAUITMHCKON 3HaUnMOcCTH noBpexaennii JJHK.

BakHpIM IpeacTaBisIeTCs MOUCK MPAKTUYECKH 3HAYMMBIX AaHTUMYTAreHHBIX CPEICTB U M3y4EHUE
MEXaHM3MOB 3alUThl reHoMma. [Ipexne Bcero, B cdepe 3K30T€HHOM pEeryasiiuu CUTHAIbHBIX
(Keap1-Nfr2) u penapalliOHHBIX KJIETOYHBIX CUCTEM. JIeKapCTBEHHBIC U MHUIIECBbIC AHTUMYTAr€HbI
JOJKHBI OBITH BOCTPEOOBAHBI JUIsl MPOQPUIAKTUKH U COMYTCTBYIOIIEH TEpanuy MIMPOKOro Kpyra
3a00J1eBaHUM, STHOMATOT€HE3 KOTOPBIX 00YCIOBIEH FEHOTOKCUYECKUMU COOBITHSIMU.

B noxkiane npuBoasTcs COOCTBEHHBIE AKCIIEPUMEHTAJIbHBIE DPE3YyJbTaThl, OOOCHOBBIBAIOIINE U
MIOATBEPKIAIOILHE U3JI0KEHHBIE TE3UCHI.
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MOJAM®ULUPYIOWIEE JENCTBUE TAKEJION BOJBI HA
TEHOTOKCHYHOCTH XUMWYECKNX COEANHEHUI

Aobunes C.K., Cmupnosa C.B., Uronuna E.B.

Huemumym obweir eenemuxu um. H.U. Basunoea Poccuiickoii axademuu uayx, Poccutickas
Deoepayus, 119991, Mocksa. ya.lyokuna,3.

abilev@vigg.ru

buonoruueckue cBoiicTBa HEpaJAMOAKTUBHOIO M30TONA BOJOpPOJAA ACHTEpUs M3ydalOT ¢ MOMEHTa
ero otkpeiTusi. Oxcupn aeitepus (D20), monyuuBIIME Ha3BaHUE «TSDKEJION» BOJAbI, HETATUBHO
BIIUSICT HA >KUBBIC OPraHU3MBI: 3aMeJUISeT METa0OJIU3M, BBI3bIBACT CHIDKEHUE YPOBHEH CHHTE3a
OCIKOB M HYKJICHHOBBIX KHCIIOT, WHTUOMPYET MHUTO3 B CTaauH Npodasbl, YTO MPHUBOJUT K
HApyLICHUIO TMpolecca KIETOYHOTo JAENEHUS W MOPQOJOTHYECKUM HU3MEHEHUSIM, IOHHXKaeT
cKopocTH ()ePMEHTATUBHBIX peakuuid. VMerorcs maHHbIe ycunauBaromiero aeiicteuss D20 Ha
UTOTOKCUYHOCTh PAJa MPOTUBOOMYXOJEBBIX MPENapaToB ISl OMYXOJEBBIX KIETOYHBIX JMHHIM.
MexaHU3MBbl 3TOTO SIBJICHHUS HESICHBL. BO3MOXHO, YTO B pe3yjbTaTeé HM30TOIHOTO 3aMEIICHUS
Jerkoro (MpOTH) HA TKENBIA M30TON (IEHTEepuil) MPOUCXOIUT YCHIIEHHE KOBAJIIGHTHBIX CBS3el
tuna N-H, a Ttaxxke ycunenuwe cBs3u reHorokcukanToB ¢ JIHK. B 3Toil cBA3M craHoBUTCA
aKTyaJlbHBIM U3Y4YE€HHE MEXaHU3MOB BIIMSHUA JCUTEpHs] HA T€HETHUYECKUE MpOIlecchl (MyTareHes,
pemapanus, peKOMOHWHAIMS), CIIOHTAHHBIE M WHIYLHUPOBAaHHBIE XMMHUYECKMMU W (DU3MYECKHUMHU
(bakTopaMu, B 6aKTepUaTbHBIX KJIETKaX U B KIETKaX MJICKOMHUTAOIIUX.

Hamu BmepBbie TpOBEAEHBI HCCIIENOBaHUS Moauduuupyromiero naeiictBus D20 Ha WHAYKIUIO
cuctem penapanuu JIHK B kietkax E.coli B oTBeT Ha aelicTBUE TeHOTOKCHYHBIX areHTOB. B pabote
ucnonp3oBaiu lux-6uocencopsl E. coli MG 1655 (pRecA-lux), E. coli MG1655 (pColD-lux) u
E.coli MG1655 (pAlkA-lux), koTopble coaepkaT IUTa3MUABI C luX-OMEpOHOM MOYBEHHOMN
¢dotobakTepun Photorhabdus luminescens, mocraBiaeHHbIN 1101 KOHTPOJIb IPOMOTOPOB T'€HOB recA,
colD, alkA, coorBerctBeHHo. OmepoH lux oTBeuaeT 3a oOecredeHHE OMOTIOMUHECIICHIINH,
UCIOJIb3YeMOM B JTaHHOM TecTe B KauecTBe penoprepHoi ¢(yHkumu. OOGHapyxeHno, yro D20
MPUBOJUT K YCHJIEHUIO JrOMUHecHeHn y 6uoceHcopoB E. coli MG 1655 (pRecA-lux) u E. coli
MG1655 (pColD-lux), MHAyHIMPOBAHHOW TAaKMMH TE€HOTOKCHKAHTaM, Kak 4-HUTPOXWHOJWH-1-
okcug, N-HUTpo30-N-MeTriMoueBMHA 1 MUTOMHUIMH C. DTO sBIsETCS CBUAETENBCTBOM TOTO, UTO B
Clly4ae MHAYKIIMM T'€HOTOKCUYHBIMM areHTaMu nospexnaeHuit JJHK, nelitepupoBanue ycuiamaer
IKCIIPECCHUIO T€HOB, OTHOCcAIMXCA K cucrteme SOS-penapaunn JTHK.

[Ipu ucnons3zoBanun Ouocencopa E. coli K12 MG1655 (pAlkA—lux), MroOMHUHECIHMPYIOIIETO B
pe3yabTare akTUBalMu mpomoropa reHa alkA B otBer Ha ankunupoBanue /IHK, Obuto mokasaHo,
yro D20 ycunuBaer skcrnpeccuto ada-perynona E. coli, MHIynMpoBaHHYIO aJKWIMPYIOLIUMU
coeauHeHUsIMH N-HUTP030-N-MeTunIMoueBMHON 1 MeTuiIMeTaHcylbhonaroM. [Ipennonaraem, 4ro
JIeUTepUpPOBaHUE MOXKET OBITh OJHUM W3 TJIaBHBIX (DAaKTOPOB CTAOMIIM3AIMU CBSI3U MEXKIY
IIPOMOTOPOM U AJKWJIMPOBAaHHBIM OenkoM Ada, MPUBOIAIIMM K YCUJICHHIO TpaHCKpunuuu ada-
peryJoHa.

[IpenBaputensHoe aeltepupoBanue O6aktepuii Esherichia coli D20 B koHeHTpauusx ot 2,5 1o
10% B cpeme MpUBOIWIO K YCHJIEHHWIO DKCIPECCHU TEHAa recA, WHAYIHPOBAHHOW IEPEKHUCHIO
BOJIOPOJIa B KOHUEHTpanuax 2,2-8,8 MMOJB/IT U CHHKEHHIO YPOBHA IKcHpeccuu reHa katA, yto
MOJKET TPHUBECTH K HAKOIICHHIO TEPEKHCH B KIETKE. JTO MOXET, COOTBETCTBEHHO, TPUBECTU K
yBenuueHuto ypoBHs nospexiaeHuit JIHK, peructpupyembix mo yBeaMUEHHIO SKCIPECCHH Te€Ha
recA.
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BAKTEPUAJBHBIA METATEHOM KAK ®AKTOP UHAYKIIUU U
MOJUPUKALIMN MYTAT'EHE3A B KIIETKAX OPI'TAHU3MA XO35sNHA

Hpyxunun B.I'., bapanosa E./I.

Kemeposckuii cocyoapcmeennuiii ynugepcumem, Poccus, . Kemeposo, yn. Kpacnas, 6
druzhinin_vladim@mail.ru

HOCJIC[[HI/IG JOCTHIKCHHUA B Pa3BUTHUU MOJICKYJISAPHBIX MCETOAOB HCCICOOBAHUA 6aKT€pI/IaJILHBIX
T€HOMOB, B OCOOCHHOCTH, UCIIOJIb30BaHNE METOJ0B CEKBEHUPOBAHUS HOBOI'O MOKOJICHUS, IPUBEIH
K IIOHUMAaHHUK 3HAYUMOCTU MI/IKpO6I/IOMa B NOAACPKAaHHUU 310pPOBbiA, €I0 BJIMAHHA HaA Pa3BUTUC
OCTPBIX, XpPOHHUECKHUX U HEOIUTACTUYECKUX 3a0ojeBaHuil. B 3Toil CBS3M OHUM M3 BaXKHBIX U TIOKA
MaJIOU3YUYCHHBIX ACIICKTOB BJIMAHUA MI/IKp06I/IOMa SIBISETCS CIIOCOOHOCTH MHOTHX 6aKTepI/IaHBHBIX
BUJIOB MHYLIUPOBATh MyTallMH WM MOJYJIUPOBATH MYTAlIMOHHBINA MPOLECC B KJIETKaX OpraHu3Ma
xo3suHa [1]. B mokmage oOcyxmatorcst pazHooOpa3ue MEXaHHW3MOB T'€HOTOKCHYECKOTO JEHCTBUS
OTJENbHBIX MpPEJCTaBUTENEH OaKkTepHaTbHOM MUKPOOMOTHI, BKIOYas mpsiMoe noBpexiaenue [JHK
I/IH(l)I/IHI/IpOBaHHI)IX KJICTOK TCHOTOKCHMHAMH, HWHAYKIOHUIO OKHCIWUTCIBHOIO CTpECCa, MMMYHHYIO
MOJYJIALINIO, 33JEPKKy peIUMKaluu U cHuwxkeHue s¢pdextuBHOCcTH pemnapauuu. [IpuBonsarcs
IPUMEPHl WCCIICAOBAHMM, YKa3bIBAIOIIMX HAa CBSA3b TAKCOHOMHUYECKOTO COCTaBa MHUKpPOOHOMaA
KOHKPETHBIX OPraHoB MIJIEKONHUTAIOMIMX C YPOBHEM TIEHETHYECKHX TMOBPEXKACHUNH B HX
COMATHUYCCKUX KIICTKax. HOII‘-ICpKI/IBaeTCﬂ, qTo 6aKTepI/II/I HCIOJIB3YIOT PA3JIMYHLIC CTPATCIUM IJIA
oOecrieueHrss COOCTBEHHOW BBDKMBAEMOCTH M PEIUTMKALMK, B TOM YHWCIE MyTeM IOJaBICHUS
pemapanun JIHK kieTok opraHm3ma Xo3sMHA, CIIOCOOCTBYSI BBDKMBAEMOCTH HH(DUIIMPOBAHHBIX
KJIETOK, HeCMOTpsi Ha Hanuuue B HUX noBpexaeHuit JJHK. Takum o6pa3oM, MOXKHO TOBOPUTH O
TOM, YTO HWHAYIUPYEMbIE MHKPOOMOTON TCHOTOKCHYECKHE 3(PQEKTHI SBISIOTCS CBOCOOPA3HBIM
«MTOOOYHBIM MPOYKTOM» pPeaTu3allii 3TUX OaKTepUaNbHBIX CTpATeTUi B OPraHU3Me X03guHa. Tem
HE MEHee, Takas <«II000YHOCTh» HE yMalsieT TOH pOJIM, KOTOPYI HWIrpaeT MyTareHes,
UHIYIUPYEMBIH U (MIIM) MOIYIUPYEMBIA OaKTEPUSIMHU, BXOAIIIMH B COCTaB MUKPOOHOTHI.

B AOKJIaAC MNMpEACTABIICHBI MUJIOTHBIC PE3YJIbTAThl, IMOJTYYCHHBIC B pPaMKax BKCHGPHMCHTaHBHOﬁ
MPOBEPKU COOCTBEHHOM THUMOTE3bl O TOM, UTO UYYBCTBUTEIBHOCTh T€HOMa 4YelOBeKa K
F€HOTOKCMYECKMM M KaHLUEpPOreHHbIM  (akTopaMm,  BO3ACHCTBYIOUIMM  HA  JKUTeNeH
YIIe100bIBAIOIIET0 MPOMBIIUIEHHOTO PEruoHa, MOXKET 3aBHCETh OT COCTOSIHHSI MUKPOOHOTHI
pecrupaTtopHOro TpakTa. [IpUBOIATCS CBEACHHS O TAaKCOHOMHYECKOM COCTaBE MHKpOOMOMa
BEPXHUX [IBIXaTENBbHBIX NyTed M acCOIMMPOBAHHBIE C HHUM TeHOTOKcHYeckue 3 eKTsl B
COMATHYCCKUX KJICTKAX MEPBHUYHBIX IMAIITUCHTOB C PAKOM JICTKOI'O0 U OOJIBHBIX HpO(i)CCCI/IOHaJ'II)HBIMI/I
MTHEBMOKOHHO3aMH.

Jlureparypa

[1]. Druzhinin V.G., Matskova L.V., Fucic A. Induction and modulation of genotoxicity by the
bacteriome in mammals. // 2018, Mutat. Res., VV.776, P.70-77.

Baaronapuoctu: Jlannas pabora Oblia BBITIOJIHEHA MPU MOAJEpKKe TrpaHTa Poccuiickoro
HaygHoro ¢ouzaa (mpoext Ne 18-14-00022)
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I'EHOTOKCUYHOCTb HECUMMETPUYHOI'O IUMETUJIT' NAPASUHA
N EI'O ITPON3BOJHOI'O HUTPO3OAUMETHNJIAMHNHA B OPTTAHU3ME
MUIEKOIIMTAIOIINX

Jlosuuckas A.B.", Komym6aesa C.)K.", AGunes C.K.2, Koomuer O.J1.2

YKasaxcruii HAYUOHANbHLIL VHU8epcumem um. aivb-Papabu, Kazaxcmaw, Aimamol, np. aiv-
Dapabdu, 71; 2OI'BYH HUnemumym ooweu eenemuxu um. HU. Basunosa PAH, Poccus, Mockea, yi.
I'yokuna, 3

annalovinska@rambler.ru

[Tpobnema 3arpsi3HEHHS OKPYXKAIOIIEH Cpeabl KOMIIOHEHTaMU PAKETHOTO TOIUIMBA HE TEPSET CBOEH
ocTpoThl. 1103TOMY BCECTOpOHHE H3y4YE€HHE BO3JIECUCTBUS PAKETHOIO TOIUIMBA HA OPraHu3M H
YCTaHOBJICHUE JOIYCTUMOM CYTOYHOM 03Bl JJIsl HACEJIEHHUs, MPOKUBAIOIIEIO Ha 3arps3HEHHBIX
PAKETHBIM TOIUIMBOM TEPPUTOPUSAX, YPE3BBIUANHO AKTYaJIbHO.

[lenbto HACTOSILErO HCCIEIOBAHUS SBWJIOCH HM3YUYEHHE MYTareHHOr0 M T'€HOTOKCHYECKOIo
JEUCTBUSL OCHOBHOI'O KOMIIOHEHTA PAaKETHOTO TOIUIMBA HECUMMETPUYHOIO JUMETUITHApPA3HHA
(HOIMI') u mpoaykra ero okucienus HuTpozomumerwnamuna (HJIMA) nHa comaruueckue u
MIOJIOBBIE KJIETKU J1a00OpaTOpHBIX Mbleii-camiioB tunud BALB/cYwal B Bo3pacte 2-3 Mecsies.
JKUBOTHBIX yMEPIUIBISLTN 110 U30()ITypaHOBBIM HAPKO30M, 3a0Hpaiy 00pa3isl KOCTHOTO MO3Ta IS
[IUTOTEHETHYECKOr0 aHanu3a M o0paslbl MEYeHH, MOYEK, CEJIe3E€HKU, JETKUX JUIs MCCIeIOBAHUS
noBpexaennii JIHK meromom JIHK-komer, oOpasiibl CEMEHHHUKOB ISl TOJYYCHHS TOTAIBHBIX
IpernapaToB CHHANTOHEMHBIX KomiuiekcoB (CK) ¢ mocrmeayromuM HMMYHOLUTOXUMUYECKUM
aHaJM30M. B sKcIiepuMeHTe UCII0Ib30Bau BoAHbIe pacTBopbl HIAMI™ B m103ax 6,6; 13,2; 26,4 mr/kr,
HIMA - 2,0; 4,0; 8,0 mr/kr. BBegeHne KCeHOOMOTHKOB OCYIIECTBISUIM BHYTPUOPIOIIUHHO
OJIHOKPATHO WJIHM €KETHEBHO B TeueHue 10 gHeil.

HIAMI u HAMA nposiBUIN BBIpa)KEHHBINM MyTareHHbIH ) (PEeKT B KIeTKaX KOCTHOTO MO3Ta MBbIIIei
MPU BCEX J03aX M CPOKAX BO3JACUCTBUS, MPOSBUBIINICSA B CTATUCTUUECKH 3HAYUMOM YBEIHMUYCHUH
9acTOThl XPOMOCOMHBIX U TeHOMHBIX MyTanuil (p<0,05). B crekTtpe XxpoMocOMHBIX abepparuii -
MEePECTPORKH XPOMOCOMHOTO U XPOMATHUIHOTO THIOB, ToueuHble (pparmeHThl. KcenHoOMoTHMKM
MHIyLMpoBanu ogHoHUTeBbIe pa3pbiBbl JIHK B knetkax BHyTpeHHuX opraHoB. C yBelHuYe€HHEM
1036l 3HaueHue uHaekca noppexaeHus (MII) ysennuusanocs. Haubonsmmii U1 otMeuen B moukax
— 6,63 (HAMT, 13,2 mr/kr) u 14,15 (HAMA, 8,0 mr/kr).

HAMI' u HAMA unayuuposanu HapymeHus: CK, B yucie KOTOpbIX - HapylleHne GopMUPOBAHUS
MIOJIOBOTO TEJIbLIA, IECUHAIICUC MOJOBBIX XPOMOCOM, KonbleBble CK. DTH HapylieHUus: OTMEUYEHBI U
Ha 38 jeHb mociie nocieAHe NHTOKCUKAIMU B TIOJOCTPOM OIIBITE, YTO CBHUJIETEIBCTBYET O PHCKE
COXpaHEHUs XPOMOCOMHBIX HapYUIEHUHM, MPEANOJNOKHUTEIBHO BO3HUKIIMX B MyJ€ CTBOJOBBIX
KJIETOK.

Ha ocHOBaHMM MONY4YEHHBIX PE3yAbTAaTOB IMPOBEIEH pacdyeT MPOU3BOJHOTO 0€30MacHOT0 YpOBHS
reHoTokcuueckoro aevicrsust (DN(M)EL) HAMI' u HIAMA, xoTopslii MOKHO paccMaTpuUBaTh Kak
nonyctumyto cyrounyto ao3y (ACH) ans nacenenms. JICJ mo HJIMI' cocraBuma 4,3x10-5
mr/kr/nmenb, mo HJMA — 2,5x10-5 wr/kr/nenp. IlomydeHHBIE BEIWYWHBI TTPOW3BOIHOTO
6e3onacHoro ypoBHs BozaeiictBus HJAMI, HIMA MoryTt mociyXuTh OCHOBOM il pa3pabOTKH
rurneHndeckux HopmatuBoB JIC/] mo 1aHHBIM KCEHOOMOTHKAM.

BbuaaropapuocTu: Jlannas pabota BeinosnHeHa B pamkax npoekra MOH PK I'P Ne 0112PK00580
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OHEHKA BJIMAHUA PAKTOPOB OKPYKAIOIIEN CPEJIbI HA
HUTOI'EHETUYECKHUU CTATYC YEJIOBEKA C UCITIOJIB30OBAHUEM
BYKKAJIBHOI'O MUKPOAAEPHOI'O HIUTOMHOI'O TECTA

Ceruena JLI1L.

Deoepanvroe ['ocyoapcmeennoe 6100dcemmuoe yupedcoenue «l ocyoapcmeennvlil Hayunsli Llenmp
Poccuiickoii @edepayuu - Dedepanvhviti meduyunckui oOuoguzuueckutl yeump umenu A.U.
bypuaszanay», Poccus, Mockea, ’Kueonucnas,46,

Ipsycheva@mail.ru

BykkanbHbI1i MUKpOsiaepHbIil uToMHBIH TecT (BML[T) — HenHBa3UBHBIN, BBICOKOMH(GOPMATHBHBIH,
KOJMYECTBEHHBIM, HECIOXKHBI B OTHOIIEHMHM NOJTOTOBKM IperapaTroB TeCT, MMeeT OOJbIION
MOTEHIIUAN JUIS BBISIBJICHUS MYTareHHOTO NEHCTBUS (PU3UYCCKUX, XUMUYECKUX M OHOJIOTHYCCKHX
(bakTOpoB y YelnoBeKa.

B pamkax mexaynapoanoro npoekta HUMNXI npoBeaena crangaptusamnus tecta [1]: onpeaeneHo
Ha3BaHME, CIIOCOOBI OKPACKM M aHalM3a IpernapaTroB, CIEKTp OuomapkepoB, (OHOBBIN ypOBEHb
mukposaep. Hame ycosepmenctBoBanue BMIIT coctouT B pacuiMpeHHH CIIEKTpa IOKaszaTesew,
ONpeAENICHUN  JUaNa30HOB  OPHUEHTHPOBOYHBIX HOPMATHUBHBIX  BEJIWYUH, KIAcCCH(PHUKAIUU
OMOMapKepoB, BKIIOYCHHH TPEX HMHTETPATBHBIX ITOKa3aTeie (IUTOreHETHYECKOTO EHCTBUS,
nponudepallud W afnonTo3a), BBEACHHH YpPOBHEH IIMTOICHETUYECKOro cTpecca (HU3KHIA,
YMEpPCHHBIN, BBICOKHH), a Takke O000O0IIAIIEro WHIASKCA HAKOIUICHHUS IUTOTCHETUYCCKUX
HapylIeHUH, pa3paboTKe MPOTOKoJia W OJlaHKa perucTpanuu pes3yiabTaToB [2]. Takoit aHamu3
yIOOCH Il PAH)KUPOBAHUS CYOBEKTOB, pa3ClieHUs IO TPYIIaM pPHUCKAa C YYETOM CTEICHU
MOBPEKICHHOCTH T€HETUYECKHUX CTPYKTYP KIIETOK.

B Gonee, yem 70 mybnukanusx nmo BMIT 3a nmocnennue 5 net, B TOM 4UCI€ HAIIUX, TIPU OIEHKE
BIUSHUS pa3HbIX (AaKTOPOB HaA 3/J0pPOBbE pabOuYuX, MEIWKOB WIIM HACEJICHHs BBISBICHO
[IUTOTC€HETHYECKOE M IUTOTOKCHYECKOE IEUCTBUE PAIMOTEPATUU, XUMHUYECKUX 3arpsI3HEHUM, B TOM
qyclie MECTUIUAOB, MPUMEHIEMBbIX Ha OOOOBBIX, YalHBIX, KOPEHHBIX, TaOa4HBIX TIAHTAIHUIX,
YTOJBHOM, JOPOKHOW, TabayHOW, JPEBECHOM, XJIOMKOBOW mbLIM, acbectra, [TAY, HIMOKCHHOB,
OCH3MHOBBIX MApOB, CTUPOJIA, METHIMETAKPUIIaTa, AaHECTETHKOB, MBIIIbSAKA, TSHKEIBIX METauioB. B
OCHOBHOM, aBTOPBHI OTMEUYAIOT HEBBICOKOE, B TMpeaenax 2-3-KpaTHOrO, IOBBINICHUE YPOBHS
uTOoreHeTHUeckux HapyuieHuil. [loxoxuit 3pdexT pazHbIx (akTOpoB, MO-BUAUMOMY, YKa3bIBAET
Ha YHUBEPCAIbHBIH MEXaHM3M HAYalbHBIX CTaUui pa3BUTUS TMATOJOTUU — TOBPEXKICHUE
T€HETUYECKUX CTPYKTYpP Ha MOJIEKYJIIPHOM M KIETOYHOM YPOBHSAX. BO3MOXKHO, 3TO CBSI3aHO €O
BTOPUYHOW WHAYKIMEH MyTareHaMu OKCHUJIATUBHOTO CTpecca B JIOCTYMHBIX, a Takxke
OMOCPEAOBAaHHO — B YJAJEHHBIX OT MECTa BO3ACHCTBHUS KJIETKax pa3HbIx opraHoB. llokazana
accoIMaIysi 4acTOThl KJIETOK C MHUKpPOSJIpaMU U OIPEACICHHBIX ajuielied TeHOB MeTaboiam3Ma
(GST), okcunatuBHOTO cTpecca, penapanuu (OGGL), amonrosa (P53).

[To-mpexxuemy TpeOyIOT yriayOJeHHOro H3y4YeHHMs TaKhe BOIPOCHI KaK JHarHOCTUYEeCKas
3HAYUMOCTh ITUTOTEHETHUECKUX M HUTOJIOTUYECKUX OMOMAapKepoB, MEXaHU3MBbI (HOPMUPOBAHMUS,
JUTUTEIIBHOCTD CYIIECTBOBAHUS, X B3aUMOCBSI3b MEXKy COOOM U ¢ MOJICKYJISIPHBIMU TTOKa3aTeIISIMH,
onpeeleHue KPUTUUECKUX YPOBHEN MOBPEXKICHHUMN KIETOUYHBIX CTPYKTYpP Ui MPOTHO3a Pa3BUTHUSA
MaTOJIOTHH.

[1] Bolognesi C., Roggieri P., Ropolo M. et al.Buccal micronucleus cytome assay: results of an
intra- and inter-laboratory scoring comparison.//2015.Mutagenesis, V.30.P.545-55.

[2] Chruesa JI.II. [luToreHeTHUECKUI MOHUTOPUHT JJIsl OLICHKHU BIUSHUS ()AKTOPOB BHEITHEH CPEJIbI
Ha 37I0pOBhe yenoBeka. //2016. PykoBoicTBO «310pOBhE 310pOBOTO UeioBekay. C. 221-24.
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FROM PRIMARY LESIONS TO INHERITED CHANGES OF GENETIC
MATERIAL

Stepchenkova E.1.%, Zhuk A.S.*2, Pavlov Y.1.%, Inge-Vechtomov S.G.*?

'Saint-Petersburg State University, “Saint-Petersburg Branch of Vavilov Institute of General
Genetics RAS, Russia, Saint-Petersburg, 7-9 Universitetskaya Emb.; *Eppley Institute for Research
in Cancer and Allied Diseases, University of Nebraska Medical Center, Omaha, NE, 68198, U.S.A.
stepchenkova@gmail.com

Mutations are traditionally classified as spontaneous or induced. Nowadays we understand that this
division does not rely on principal differences in the molecular mechanisms leading to these two
types of mutation, because both types depend on DNA lesions (“spontaneous” or “induced”) and
DNA polymerase activities during replication, repair or recombination. In our work we have studied
intertwining of spontaneous and induced mutagenesis. We have found that [Fe-S]-clusters
associated with C-terminal domains of catalytic subunits of the B-family DNA polymerases
regulate mutation rates on damaged and undamaged DNA. We have also shown that defects in
purine nucleotide biosynthesis lead to increased rates of mutagenesis dependent on the activity of
specialized DNA polymerase {. We also studied early stages of mutagenesis with the use of so-
called “alpha-test” in Saccharomyces cerevisiae. We used the alpha-test to identify the molecular
nature of primary lesions that are able to affect phenotype of cells before they are removed by
repair. We also studied the ability of primary DNA lesions to pass through the cell cycle stages by
the use of asynchronous yeast cultures and in mutant yeast strain cdc28-4 blocked at the G1 stage
by determining the frequency of UV-induced inherited and non-inherited genetic changes. Our
results have shown that phenotypic expression of primary DNA lesions in the alpha-test depends on
the severity of DNA damage and the stage of the cell cycle in which this lesion has occurred. Our
results will help to improve classification of mutations that will be based of molecular mechanisms
of mutagenesis on damaged and undamaged DNA.
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CTPECCOBBIE 'EHBI CEMEVCTBA HSP70 1 ATIANITALIUS K

HEBJAT'OIIPUATHBIM YCJIOBUAM: 3AKOHOMEPHOCTHU "
NCK/IIOYEHUA

01"1

["apOy3 IL.F.l, 3anenuHa O.I. l, JlaBneTmuH A.I/l.l, Esrenbes M.B.!

1Hhtcmumym MonekyaapHou ouonoeuu um. B.A. Dneenveapoma PAH, Poccus, Mockea, 119991, yx.
Basunosa, 0. 32

dgarbuz@yandex.ru

JleiicTBHE TFOOBIX CTPECCOBBIX (PAKTOPOB (TOBBIMIEHUE TEMIIEPATYPhI, TUTIOKCHUS U Jp.) TPUBOJHUT K
MOBBIICHUIO B KIETKAaX KOHIICHTPAIMM YaCTUYHO JCHATYPUPOBAHHBIX OEJIKOB W BBI3BIBACT
aKTUBaLMIO Tpymibl TeHoB TerioBoro moka (TI), umm «ctpeccoBbix reHoBy». Konupyembie nmu
Oenku (Oenmku TeruioBoro moka, cokpameHHo BTII wmm Hsps ot «heat shock proteinsy)
BBITIOJHSIOT B KJIETKE 3aIUTHBIE (DYHKIIMHU, B OCHOBHOM 3aKJIIOYAIOIIMECS B MPEAOTBpAIlEHUU
arperanMy  JICHATYPUPOBAaHHBIX OCJIKOB M BOCCTAHOBJICHHMHM WX HATUBHON KOH(MOpMAIINH.
KitoueBbIM KOMIIOHEHTOM CHUCTEMBI pedosiTuHra OelKOB, A€HATYPUPOBAHHBIX IO BO3ACHCTBUEM
cTpecca, cumrtaroTcs Oenkm cemeiictBa Hsp70. Cuctema renoB TIII oOHapyxkeHa y Bcex
UCCIIEIOBAaHHBIX OpraHU3MOB (OakTepuii, apxeil, pacTeHHil, proto- U metazoa) U A0 HEIAaBHETO
BPEMCHH CUUTANIACH UCKITIOYUTEILHO KOHCEPBATHBHOM.

Ha cerogns mosBisiercs Bce Oonbllle JaHHBIX O TOM, 4YTO, HPH COXPAaHEHUU BBICOKOU
KOHCEPBATHBHOCTH B OOJACTH KOJUPYIONIMX IIOCICIOBATCILHOCTCH, YHCIO KOMHM, CTPYKTypa
MPOMOTOPOB U YPOBEHb JKchpeccuu TreHoB hsp70 3HAYUTENBbHO pAa3IHyaloTCs Yy BHJOB,
OTHOCSIIIIUXCSL K Pa3HBIM TaKCOHAM, W XapaKTCPU3YIOUIUXCS Pa3HBIM YPOBHEM YCTOMYHMBOCTH K
cTpeccoBbIM  BozfeiicTBusM. Ilpu  3Ttom  cobmiogatorcss  oOmipe  3aKOHOMEPHOCTH:
TEPMOAJANITHPOBAHHBIC BHUJIBI 10 CPABHEHHUIO C XOJOJOJIOOMBBIMH XapaKTEPU3YIOTCS JIHOO
BBICOKMM 0Oa3aibHbiM ypoBHeM Oenka Hsp70, nmubo moBbimieHHBIM HakoruieHneM Hsp70 mpu
TUIEpTEPMHUHA. Y TEPMOYCTOHYMBBIX OpraHU3MOB reHbl hsp70 00pa3yroT KOMIAKTHBIC KIACTEpPHI,
CTPYKTypa TE€HOB B COCTaB€ KOTOPHIX CTAaOMIM3MPYETCs 3a CYET TEHHOW KOHBEpPCHUHU.
[TpenmooxuTensHO, Takasi TEHOMHAsI OrpaHu3anus TeHOB hsp70 mMeeT aganTHBHOE 3HAYCHUE 32
cyeT Oojee WHTEHCUBHOM TPAHCKPUIILMK OIU3KO PACIONOKEHHBIX KOMUN  BCIEACTBHE
KOOTICPATUBHOTO B3aUMOJICHCTBHUSA. Y XOJIOAOTIOOMBBIX BHJIOB, HE TOJBEPralONIUXCs JCHCTBHUIO
THI B ecTecTBEHHBIX YCIOBUSX OOUTaHMs, reHbl hsp70 B reHOMe HaxOJSATCS HA 3HAYUTEIBHBIX
pPacCTOSHUSAX IPYT OT JAPYyra; 4acTh KOMui reHoB hsp70 mpu 3TOM MOABEpraroTCs TICEBIOTCHU3AINH.
[TpomoTopsl reHoB hsp70 y BHUIOB, OTHOCSIIMUXCS K HBOJIOIHMOHHO OTAANEHHBIM TAaKCOHAM,
WCIIOJIB3YIOT Pa3IMYHbIC MOJCKYJISIPHBICE MEXaHW3Mbl AaKTHUBAIMU TpaHckpuniuu npu  TII,
CBSI3aHHBIE C MOAM(UKaAIMEN XpoMaTuHa. VI3MeHeHUsI CTPYKTYphl U XapakTepa dKCIPEeCcCUU TeHOB
hsp70 Morytr urpath BeIyNIyIO POJb B aJanTalldd OPraHW3MOB K TeM WJIH HHBIM YCIOBHUSAM
OKpY’KaroIen cpeibl U CIIOCOOCTBOBATH 3aCEICHUIO HOBBIX OMOTOIOB, B. T.4. XapaKTEePHU3YIOIIUXCS
IKCTPEMAITLHBIMH YCIIOBUSAMH, C IOCIICIYIONMEH 3BOJIONMOHHON JUBEPIeHIIMEH W 000CO0ICHHEM
HOBBIX BUJIOB, a TAK)K€ HAJABUIOBBIX T'PYIIIL.

BaaromapuocTu: JlanHas padorta OblIa BBITOJIHEHA TpH ToAepxkKe rpanToB PODU 18-04-00895
u 18-29-07015.
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SBOJIIOLUS TATTEPHOB SKCIIPECCHUHU T'EHOB Y IBETKOBBIX
PACTEHUU

Hennu'? A.A., Kacbsinos® A.C., Kiermkosa® A.B., repaCI/IMOBl'Z E.C., Tepeplzma4 AA.,
Jlorauesa’?” M.

"Mockosckuii eocyoapcmeennulil yuusepcumem um. M.B. Jlomonocosa, Poccus, Mocksa,
2Hhtcmumym npobnem nepedauu ungopmayuu um. um. A.A. Xapxesuwa PAH, Poccus, Mockea

3 HUnemumym oowen eenemuxu umenu H. U. Basunosa PAH, Poccus, Mockea,

4HHcmumym npobnem sxonocuu u 26oaroyuu umenu A. H. Cesepyosa Poccus, Mockea,

> Cronko8ckutl uncmumym Hayku u mexnonoauii, Poccus, Mocxkea.

alekseypenin@gmail.com

OnHOM M3 OCHOBHBIX OCOOCHHOCTEH HBOJIONUN T€HOMOB PACTEHUH SBISIOTCS MHOTOKpATHBIC
payHIbl TOJHOTEHOMHOW AYIUIMKAIMKM (aJio- WM aBTOMOJUIUIOMAM3AIMH) C TOCIeIyIoIeH
cyOdyHKITMOHATM3aMEH WM HeO(DYHKIIMOHATU3AIlMEH TeHOB, a TaKXKe MOTepel YacTh u3 HuX. B
psze ciydaeB HaOMIOJAIOTCS TaK e AYIUIMKAIMH OTICNbHBIX y4acTKOB reHoma. B pesynbrarte
3TOro, y BUJOB, HAXOAAIIUXCS HAa OOJBIIMX 3BOJIOLUOHHBIX PACCTOSHUAX, MOKHO OJIHO3HAYHO
COIOCTAaBUTh TOJILKO HEOOJBINYIO0 YacTh TeHoB. Tak, mexxay Arabidopsis thaliana u Oryza sativa
TOJIBKO OKoJio 20% TeHOB (OpPMHPYIOT OpTOMAaphl, a OCTAIbHBIC OOBCAUHSIOTCS B TPYIIIBI
TOMOJIOTUYHBIX TEHOB (OpPTOTPYIIBI), B IMpeaeiax KOTOPBIX OJHO3HAYHOE COIOCTaBIICHUE
3aTpyJHEHO WJIM HEBO3MOXHO. Heckonpko 0Oosee XOpouuX pe3yslbTaTOB IO3BOJSET JIOCTUYb
¢buoreHeTUYECKM aHAIN3, OJHAKO CYIECTBEHHOI'O YIydlleHus He mpoucxoauT. [Tomumo 3toro,
4acTo HaOJMIOJAIOTCA COy4yau BBIMOJIHEHHMS] OJUHAKOBBIX (YHKIUNH HE OpPTOJOTHYHBIMHU, a
MapaJoTHYHBIMU TE€HAMH, YTO TaKXKe MemiaeT (DYHKIMOHAILHOMY COIOCTABICHHIO. JTO JenaeT
3aTPyJHUTENBHBIM EPEHOC U3BECTHBIX (PYHKIIMI I'€HOB C MOJIEIbHBIX OOBEKTOB Ha HE MOJIEIIbHBIE,
YTO YCIOXKHSET KaK M3ydeHHe (DYHKIIMOHAIBLHOW HBONIOLMU OTIENIBHBIX T€HOB M KJIACCOB T'€HOB,
TaK ¥ CHUXKAET MPAKTUYECKYIO LIEHHOCTh MCCIEI0BaHUM, IPOBOAUMBIX Ha MOJIEIbHBIX OOBEKTaX.
Mpsl mpejuiaraeM HOBBIA TMOAXOA IS MEXBHAOBON KIacCH(pUKAlUA TE€HOB, OCHOBAaHHBIA Ha
corocTaBieHnn mpoduneil skcnpeccuu. Tak kak u3-3a OONBIION pa3HULBI B MOPQOJIOTrUU
onpeieJIeHue OJTHO3HAYHOTO COOTBETCTBUS PA3HBIX YACTEH PACTEHMI 3aTPyAHEHO, JJIsl CPABHEHUS
npoduseil Mpl UCTIONIB30BAIM METO]I, OCHOBAHHBIM Ha MAlIMHHOM O0y4Y€HUH, KOTOPBIA HE TPEOYIOT
TAKOTO COIMOCTaBJICHHUA. MBI JEeMOHCTpUpYyeM paboTy 3TOro Meroja Ha Habope BH[OB,
MIPEJICTABIISIONIEM OCHOBHBIC SBOJIIOIMOHHBIC JIMHUU IIBETKOBBIX, B ToM uwmciae  Arabidopsis
thaliana, Solanum lycopersicum, Amborella trichopoda, Fagopyrum esculentum, Zea mays u psje
apyrux. OAHMM M3 pPE3yJbTaTOB IPOBEIECHHOIO aHAIW3a SBISETCS OIpeaeieHHe MPEeIKOBBIX
COCTOSIHUI TIpo(uiIei IKCIPECCUU T€HOB, KOTOPHIE B 11EJI0OM MOKHO Ha3BaTh MAaHTPAHCKPUIITOMOM.
AHanu3 TEHOB COBPEMEHHBIX BHUJOB OTHOCUTEIBHO UX MPEIKOBBIX COCTOSHUN MO3BOJISET
OTpEACNTUTh Kakhe W3 HUX TMOJBEPIIUCh MporeccaM Ccy0 W HeOopyHKIHAIW3AlMHh, a KakKue
COXPaHMII KOHCEPBATUBHOCTH (DYHKIIMH.

BbaarogapuocTu: Jlannas pabora Oblia BBINOJNHEHA MpH mojjepxkke Poccuiickoro Hayunoro
®onna 17-14-01315 u Poccutickoro ®onmga @ynnamentanbabix Uccnenosanuit 18-29-13017.
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CKPBITBIN KOJAUPYIOUIU MOTEHIUAJI TEHOB DYKAPHUOT

Koueros A.B."

‘oun HUncmumym yumonoeuu u eenemuxu CO PAH, Poccus, Hosocubupck, np. Jlaspenmoesa, 10;
ak@bionet.nsc.ru

PazButue Texnomoruii (Ribo-seq, mpoTeoreHOMHKa) TOATBEPAWUIIO  IPEINOJIOKEHHS O
BO3MO>XHOCTH CHHTE3a HECKOJIbKHX IMOJIUIENTUAOB ¢ ogHON sykapuotnueckoi MPHK u otkpbuio
CYIIECTBOBAHHE OTPOMHOTO IUIacTa (PYHKIHMOHAJIHHO-3HAUUMBIX COOBITUH  albTEPHATUBHOU
TpaHciusauuu. B jokmange oOcyxparoTcss CTpyKTypHO-(pyHKuIMOHanbHas opranusanus MPHK,
MOJICKYJISIPHBIC MEXaHU3MbI PACIIO3HABAHMS aTbTCPHATUBHBIX OTKPBITHIX PAMOK CUYHTHIBAHUS, HX
PEryJIATOPHBIN MOTEHIMAN, BKJIAJ B MPOTEOM DJYKAPHOTUYECKUX KIETOK U BO3MOXKHOCTb
NpeJCKa3aHMs.

Baarogapuocru: lanHas paboTa Obuta BBITTOJIHEHA MPHU MOIEPKKe OropkeTHOro npoekrta MI{ul
CO PAH 0324-2018-0018
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®OPMHUPOBAHME TPUIIVIEKCOB JJIMHHBIMUA HEKOJIUPYIOLHIUMHAU
PHK B MACHITABE ITIOJIHOI'O '’EHOMA

01"1

Mengenesa 10.A.

Hucmumym  6uounsicenepuu, @eodepanvroe 2ocyoapcmeennoe yupexcoerue «PedepanbHulil
uccreoosamenvckutl yenmp « Oynoamenmanvhvlie 0CHO8bl buomexronocuuy Poccuiickou akademuu
nayk» (OUL] Buomexuonocuu PAH)

Hncmumym ooweti cenemuxu um. H.1.Basunosa PAH (MOl en PAH)

Mockosckuii puzuxo-mexnuveckuii uncmumym (@uzmex)

117312 Poccuiickas @eoepayus, 2. Mockea, np-m 60-1emusi Oxmsbps 0. 7, kopn. 1
ju.medvedeva@gmail.com

[Ipn ananmuse gaHHBIX O mojHOoreHOoMHOM B3amMmozeiictBum PHK m JIHK Obuto oOHapyxkeHBI
MOTEHLMAJIBHO pEryiIsTopHble KOHTAaKThl, B KoTophix PHK cBsseiBaer JIHK ¢ popmupoBanuem
PHK:/IHK tpumnekca. Takuwe B3auMoaeicTBUS HambOoyee xapakTepHbIX sl NauHHBIX HKPHK,
BMecTte ¢ Yyxke wusBectHbiMM JAHKPHK o6napyxen psn HoBeix AHKPHK, xoropeie wmoryr
00pa30BBIBATh TPUILIEKCHL. Takke MOKa3aHO, YTO HEOOJNBIIOE KOJIMYECTBO OENOK-KOIUPYIOIIMX
PHK Taxxe crmocoOHBI K (OPMHPOBAHMIO TPUILIEKCOB BO MHOTHX pailoHaX TI'eHOMa, TaKuM
00pa30M, BHITIOIHSS AOMOIHUTENBHYIO PETYISATOPHYIO () YHKIHUIO.

B mocnegaue romael Obu10 0OHApPYKEHO OONBIIOE KOJMYECTBO KOAUPYIOUIMX W HEKOAMPYIOMIMX
PHK, cBs3aHHBIX ¢ XpOMaTUHOM. B CBSI3M C 3TUM cTanu pa3BUBATbCA METObI, OCYIIETCBISIOIINE
OJTHOBPEMEHHO HICHTHU(HKAINIO XpoMaTHH-cBs3biBatomx PHK u momHoreHoMHOe KapTupoBaHue
caiftoB cBsizbiBanus 3Tux PHK. OgHako nanHble MeTOABI caMu MO ce0e HE MO3BOJIAIOT BBISIBUTH
MexaHu3Mm B3aumozeiicteus PHK ¢ xpomaTMHOM, 4YTO OCTaBisi€T MIPOCTPAHCTBO IS
KOMIIBIOTEPHOT'O aHAJIM3a Y4acTKOB B3auMonencTeusd. M3BectHo, uto PHK Moxer cBs3piBaThCS C
XpOMaTHHOM, HCIIOJIb3Yys pa3inyHble MexaHu3Mbl: uyepe3 PHK-OenkoBbie B3anmozeicTBus, yepes
dopmupoBanue R-merens (aymnexc JIHK:PHK), uepes ¢opmupoBanue mymiekcoB ¢ BHOBb
cunresupoBanHoil PHK (aynnexc PHK:PHK) u uepe3 ¢popmuposanune PHK:JIHK tpumnnexcos. s
dopmuposanus tpumiekca PHK cBs3piBaercs mo npaBuinaMm XyrctuHa ¢ aBoiHoM crnimpainsio JJHK
B-dbopmsl, koTOpast B cBOIO ouepeib criapeHa o npasuiam YorcoHa-Kpuka. Xots cBsa3u XyrcrusHa
ABIISAIOTCSL Oosiee ciaObIMHU, B TOCIEJHEE BpeMsl MOCTyHaeT Bce OOJbllle JAHHBIX O MIMPOKON
pacnpoCTPaHEHHOCTH TaKUX B3aUMOJAECHCTBUM.

B naHHOil paloTe mpoaHaNM3MPOBAHBI Pe3ylIbTAaThl AKCIHEPUMEHTA IO  OIpPEJEIICHUI0
MOJTHOT€HOMHBIX Blaumoneiicteuit  PHK ¢ JIHK (GRID-seq), KoOTOpbIii  IO3BOJSIET
UACHTUGUIMPOBATE BECh penepryap B3auMojelcTByroummx ¢ xpomaruHoM PHK u ux caiitoB
CBA3BIBAHUS, OJHAKO HE IO3BOJIAECT ONPENCIUTh MEXaHW3M B3aumMojeucTBhd. Kak m cienoBaino
oxuaark, OonpmmHCTBO KoHTakToB PHK:/IHK Haxonsrcs B CiS-TIO3WIMH, TO €CTh OTpayKaroT
IIPOCTPAHCTBEHHYIO KO-JIOKanu3anui HoBocuHTe3upyeMmblx PHK wm coorBeTcTByromiero reHa.
OpHako cieayeT OTMETUTD TaKKe Haluuue trans-B3auMoIeCTBUM, IPUYEM HE TOJIBKO B TIpEaesax
OJIHOM XpOMOCOMBI, HO Takxke ciay4daeB, korna PHK u cBsa3piBaemsblii et yuactok JIHK Haxonsrcs Ha
pa3HBIX XpOMOCOMax. bbIIO BBIABUHYTO IMpPEANONOXKEHUE, YTO HMEHHO Takue trans-
B3aMMOJICHCTBUSL U MOTYT SIBIISITBCS PEryISTOPHBIMU. JlelcTBUTENBHO, ObUIO OOHApy>KEHO, YTO
CpeaM TaKMX KOHTAKTOB 3HAYMTEJIHO MOBBIIIEHa YacToTa (hopMupoBanus Tpuruiekca mexxay PHK
u JIHK. Oco6enno cuinbHO 3TOT 3ddexT BripaxkeH 1t qIuHHBIX Hekoaupyronmx PHK (maxkPHK).
BoisBnen psn panee HeusBecTHbIX IHKPHK, koTopele moTeHIManbHO MOTYT ydacTBOBaTh B
peryisanuu XxpomMaTtuHa yepe3 GopMHUpoBaHUE TpUIiekcoB. Kpome Toro mokasaHo, 4To HEKOTOpbIE
6enok-koaupytone PHK Taike ¢GopMHpYIOT MHOTO MEXXPOMOCOMHBIX KOHTAKTOB U MOTYT
oOpazoBeiBaTh TpuIuiekcel ¢ JIHK B Toukax konTakTta. Bo3moxkno, stu PHK umeror nBoiinyio

(GYHKIHIO.
Pabota nonnepxkana Poccuiickum HayunbiM doraoM, rpadT Nel8-14-00240.
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FUNCTIONAL ANALYSIS OF REGULATORY POLYMORPHISMS IN
VERTEBRATE GENOMES

Kulakovskiy I. V., Vorontsov I. E., Yevshin I. S., Sharipov R. N., Fedorova A. D.,
Rumynskiy E. ., Medvedeva Y. A., Penzar D., Bajic V.B., Kolpakov F. A., Makeev V.J.
Vavilov Institute of General Genetics, Russian Academy of Sciences, 119991, GSP-1, Gubkina 3,
Moscow, Russia

Engelhardt Institute of Molecular Biology, Russian Academy of Sciences, 119991, GSP-1, Vavilova
32, Moscow, Russia

Moscow Institute of Physics and Technology, Moscow Institute of Physics and Technology,
Institutskiy per. 9, Dolgoprudny, Moscow Region, 141700, Russia

Recent findings indicate that in many cases regulatory variants affect the orgamism development
and progression of many wide-spread diseases including cancer and autoimmune disorders. Gene
regulation at the transcription level is manly controlled by chromatin accessibility and transcription
factors, of which the latter respond for precise recognition of genome sequences. The abundant data
on DNA-protein interactions for the first time make it feasible to approach to an exhaustive
inventory of binding motifs, possibly recognized by human transcription factors. Five thousand
ChIP-Seq experiments uniformly processed within the BioUML framework can be found in the
GTRD database. By processing these data we constructed the new version of HOCOMOCO (HOmo
sapiens COmprehensive MOdel Collection), the curated collection of position weight matrix
(PWM) models for binding sites for 680 human and 453 mouse TFs. ChIPMunk software was used
for systematic motif discovery. To reduce the number of irrelevant motifs emerged due to indirect
binding we performed extensive computer assessment and human curation. An interactive interface
and bulk downloads are available on the web: http://hocomoco.autosome.ru and
http://www.cbrc.kaust.edu.sa/hocomocoll. HOCOMOCO website includes a number of services
designd for practical analyses in the fields of genetics and systems biology. Particularly, the cell
type specific binding of transcription factors can be assessed by combining sequence motifs with
results of chromatin accessibility assays, like DNasel-Seq or ATAC-Seq experiments. Machine
learning approaches can be used to solve the problem of data normalization in each particular cell

type.
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UHTEJUIEKTYAJBHBINA AHAJIA3 IN SILICO KOHTEKCTHO-
3ABUCHUMBIX KOJIMYECTBEHHBIX XAPAKTEPUCTHK
CHEIU®UYECKOMN BUOJJOT'NYECKO AKTUBHOCTH CAMTOB B
COCTABE TrEHOMHOM JHK

01"1

[Tonomapenko M.II.

Hncmumym yumonoeuu u eenemuxu CO PAH, Poccus, Hosocubupck, np. Jlaspenmoesa, 10.
Hoeocubupckuii 2ocyoapcmeennwiil ynusepcumem, Poccus, Hosocubupck, ya. [lupozosa, 2
pon@bionet.nsc.ru

Ha ocHoBe Teopuu agAUTUBHOM IOJIE3HOCTH AJISl NPHUHATHUS PELICHUM M HEYETKUX MHOXKECTB
co3/1aHa KOMITBIOTEepHasl cucteMa Activity Ui MHTEIUIeKTyalbHOro aHanmusa in Silico Bbibopok
MOCIEN0BaTENbHOCTEN caWToB B cocraBe reHoMHor JIHK ¢ wW3BecTHbIMM BeJIMYMHAMU
crienn(pruIeckoil OMOIOrNYECKON aKTUBHOCTH U BBISBICHHUS KOHTEKCTHBIX, KOHTEKCTHO-3aBUCHMBIX
KOH(POPMALIMOHHBIX W (PHU3UKO-XMMHUYECKHX xapaktepuctuk B-dopmer JIHK, nocroBepHO
KOPPEIUPYIOIIKUX C aHAJIN3UPYEMON aKTUBHOCTBIO TaKHUX CAMTOB, a TaKXKE IOCTPOEHUS Ha ITOU
OCHOBE PErpecCHOHHBIX YPAaBHEHMM Ul NPENCKa3aHUsS TaKOW aKTUBHOCTU IO MPOU3BOJIBHBIM
nocnenosarenbHocTaM  JIHK. C mnomomipro Activity BrepBbleé IOCTPOSHBI YpPaBHEHUS IS
Ipe/icKa3aHusl BEIMUYUH cpoicTBa Oosnee 50 peryiasToOpHbIX OENKOB K cailTaM MX CBSI3bIBaHMS B
cocraBe renomHon JIHK. BnepBsle OCTpOEHO perpeccHOHHOE YpaBHEHME AJI PEIPECCUU T'€HOB
YeJI0BeKa TPAHCKPUMIIIMOHHBIM (GakTopoM YY1 Ha ocHOBe oueHKHW yria Kpydenus crupanu JJHK
CalTOB CBA3bIBaHMS 3TOro Oeinka. C MoMOUIbIO 3TOr0 ypaBHEHMs ObUIO BIEPBbIE MPEACKAa3aHO, YTO
mytauuu 663G>A u 666G>T, accounHpOBaHHbIE C KOMILJIEKCOM IOBEIEHYECKHX PacCTPOHCTB
4eJoBeKa M JIOKaJIM30BaHHble B HHTpoHe 6 reHa TDO2, noBpexnaroT cailT CBs3bIBaHUSA
TpaHCKpUMIMOHHOTO (pakTopa YY1, 4TO MOATBEPKAEHO SKCHEPUMEHTAIBHO C ITOMOIIBIO aHTUTEI
IPOTUB TPAaHCKPUIIIMOHHOTO (akTopa YY 1. BeIsBIEHBI TOCTOBEpHBIE KOPPENSIIMA PAaBHOBECHOU
koHcTaHThl gucconuanuu TATA-ces3biBatomero Oenka (TBP) x omuro/lHK nmuwoit 15 HT c
coaepxkanueM auHykieotuoB WR m TV B onnonumteBon JIHK, a Takxke c conepxaHuem
auHykineotuga TA u mmpuHOi Manoit Gopo3nku aymuiekcoB /IHK. Ha 3Toif ocHOoBe BmepBble
MpeACKa3aHbl BEIMYMHBI PABHOBECHOM KOHCTaHTHI Aucconuanuu komruiekca TBP/JIHK, xoTtopsie
ObUIN TIOATBEP:K/IEHBl HE3aBUCUMBIMU SKCIIEPUMEHTAaMU. BBIsSBICHBI KOHTEKCTHBIE XapaKTEPUCTUKU
JIHK, nocroBepHO Koppenupyromue ¢ yactoror nospexaenui JJHK o ryannnam nopg neicrteuem
yIbTPa(UOIETOBOTO M3JIy4eHHs C JUIMHOM BOJHBI 193 HM, Ha OCHOBE Y€ro BIEPBbIE MOJYYEHO
PETrpECCHOHHOE YpaBHEHUE ISl MpEACKa3aHusl 4acToThl Takux noBpexacHud JIHK, mporHoss
KOTOpPOTO MOATBEPKICHBI HE3aBUCUMBIM JKCIIEPUMEHTOM. BBISBIEHBI JOCTOBEPHBIE KOPPEIALUU
MEXy KaTalIUTH4Yecko kKoHcTaHToM §-okcoryanuH-J|HK rimkxosunasst OGGI1 yenoBeka u yriom
kpydenus crnupanu [IHK B okpectHocTn 8-okcoryanuHa (0xoG), a Takke MeX1y KOHCTaHTOU
Muxasmuca 3Toro (hepMeHTa U U3MEHEHUEM cBO00IHOM »Heprun I'n66ca B okpectHOoCcTH 0X0G. Ha
9TOW OCHOBE BIIEPBHIE BBIBEJCHBI PEIPECCUOHHBIE YPABHEHMSI U OLIEHKM JTHUX KOHCTAHT NpU
yacTUYHOM HapyuieHun komruieMeHTapHoct JHK Bokpyr oxoG, mporHosbl KOTOpBIX ObLIN
MIOATBEPKIEHBI SKCIIEPUMEHTAIIBHO.

BbnaronapuocTu: PaGora Obula BeimonHeHa Onarogaps mnozgaepxkke MuHoOpHayku PO 1o
[IporpamMe MOBBIIIEHUS! KOHKYPEHTOCTIOCOOHOCTH POCCHMCKHX YHUBEPCHUTETOB CPEIH MHUPOBBIX
Hay4YHO-00pa3oBarenbHbIX eHTPoB (IIpoekt 5-100) u OromkerHOTO ipoekTa Ne 0324-2019-0040.
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THE COMPREHENSIVE ANALYSIS OF MOTIFS CO-OCCURRENCE IN
CHIP-SEQ DATAWITH MCOT PACKAGE

Levitsky V.G., Oshchepkov D.Yu, Zemlyanskaya E.V., Mironova V.V., Merkulova T.I.
Institute of Cytology and Genetics, Russia, Novosibirsk, Lavrentieva, 10.

levitsky@Dbionet.nsc.ru

Chromatin immunoprecipitation followed by massive sequencing (ChlIP-seq) is the gold standard
for the genome-wide search of the transcription factors (TFs) binding sites (motifs). The
collaborative regulatory action of multiple TFs on gene expression motivates the definition of
composite elements (CEs) as specific combinations of at least two motifs that exhibit qualitatively
new properties, thus resulting in a new pattern of gene regulation; the participating motifs may be
overlapping, or separated by a spacer [1]. For CEs prediction in ChlP-seq data two complementary
approaches applied. The first one [2] implies the search of CEs with a spacer for a single ChlP-seq
dataset, so that one of CE participants is immunoprecipitated (anchor) TF. The second approach [3]
reveals CEs with a spacer or with an overlap of motifs through comparison of two ChlP-seq
datasets for TFs participating in CE. Hence, a single ChlP-seq dataset is still is not sufficient for
prediction of CEs with an overlap of motifs.

We propose a Motifs Co-Occurrence Tool (MCOT) that is capable of predicting CEs with both
overlapping and spacing of motifs in a single ChlP-seq dataset. For an assigned anchor motif,
MCOT tests a given partner motif, or it checks potential CEs of the anchor motif with a variety of
partner motifs from external motifs library.

MCOT annotates the structure of potential CEs as follow. MCOT applies several thresholds for a
recognition model of each motif; this allows prediction of CEs with various conservation of
participating motifs. MCOT applies the accurate permutation procedure for background sequence
generation that taking into account possible overlaps of anchor and partner motifs in foreground
data. Thus, this novel procedure is universal for the detection of CEs with a spacer or an overlap of
motifs. MCOT classifies CEs according to four possible mutual locations and orientations. MCOT
uses the Fisher’s exact test to estimate the significance of enrichment for various structural types of
CEs. The filter of similarity for each anchor-partner pair allows effectively control the false positive
rate. Application of MCOT to 153 mammalian ChlIP-seq datasets for 51 distinct TFs have shown
that predicted CEs with overlaps of motifs have approximately the same abundance as those with
spacers. Moreover, we have shown that predicted CEs possess one more conservative “leading”
motif and another one “guided”.

Acknowledgment: The work was supported by Russian Foundation for Basic Research (Project
18-29-13040). The bioinformatics data analysis was performed in part on the equipment of the
Bioinformatics Shared Access Center with the support of State Budgeted Project 0324-2019-0040.
1. Kel 0.V, et al. A compilation of composite regulatory elements affecting gene transcription in
vertebrates. // 1995, Nucleic Acids Res., V. 23, P. 4097-4103.

2. Guo Y. et al. High resolution genome wide binding event finding and motif discovery reveals
transcription factor spatial binding constraints. // 2012, PLoS Comput Biol., 8:e1002638.

3. Whitington T. et al. Inferring transcription factor complexes from ChlP-seq data. // 2011, Nucleic
Acids Res., 39, e98.
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Huemumym obweti eenemuxu um. H.U.Basunosea PAH (MOl'en PAH), Poccus, Mocksa, yiuya
Basunos, 03.

B HacTosiee BpeMs aKTHBHO MPUMEHSIOTCS JITOPUTMBI 0OpPaOOTKH TMOTHOTCHOMHBIX JaHHBIX,
OCHOBaHHBIE Ha TeHOMHBIX TIpadax. B paboTe omuceiBaeTcs ajJropuTM YIydIlleHUs KadecTBa
aHHOTauu rpada coopku reoma u3 faHHbIX NGS.

[Ipenmerom pgaHHON pabOTHI SBISIFOTCS T€HOMHBIE Tpadbl — CTPYKTYPHI JAHHBIX JIJIS XpaHEHUs U
OJTHOBPEMEHHOH 00pa0OTKH MHOKECTBa AallbTEPHATUBHBIX TaIIOTHIIOB. B Hacrosiiee Bpems
aKTUBHO pa3BuBaeTca o00JacTb MPUMEHEHHS WX MPUMEHEHHS [UIs aHajiu3a MOJHOTCHOMHBIX
JTAHHBIX.

Llenpto paboOThl SBISUIOCH CO3JaTh AJITOPUTM, KOTOPBIM OBl MO3BOJSUT HAXOAWTH OoJbllee
KOJIMYECTBO MyTEH ¢ BRICOKUM OCITKOKOAUPYIOIIUM IMOTSHITHAIOM, TEM CaMbIM, YIIy4YIlasi Ka4eCTBO
aHHOTaIuu cOopku. B kadecTBe 0OBEKTa IMPOBEPKH THUIIOTE3bl OBLIT BbIOpaH reHoMm Drosophila
melanogaster, kKaK XOpOIIO M3y4EHHOTO MOJEIBHOTO OpraHu3Ma, Oblila MpOBEACHA ero cOopka c
nomotbio Tporpammbel  SPAdes u3 NGS-ganHbIX, Xpansmuxcs B 06a3ze mganHeix NCBI U3
MOJIy4eHHOTO Tpada cOOpKM OBUIM W3BIICYCHBI HanOOJIee MEPCIICKTHUBHBIC IJII aHHOTAIUH ITYTH,
MOCJIe Yero 3TU MYyTH U coOpaHHbIe ¢ momoulblo SPAdes KOHTUTM ObUIM TPOAHHOTUPOBAHBI C
nomMoInkko mporpammsl Genmark.

ITo uroram Bepudukanuu 6p171 OOHAPYKEH 3HAUMMBIN MPUPOCT KaHIUAATOB B TeHbl. [lokazaHo, uto
9TH TE€HBI XPAHATCS B MyTAX B rpade, MPOXOoIAIIHX depe3 O0IbII0e KOJINISCTBO TOUSK BETBIICHUS U
HE BXOJSIINX B COOpaHHBIE KOHTHUTH.

Pabora monnepxkana Poccuiickum HaydHbIM oHmOM, rpanT Nel7-74-10013
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SOFTWARE TOOL FOR ANALYSIS OF POSSIBLE ALIGNER
ARTEFACTS IN SEQUENCING

Dergilev A.1.Y, Naumenko F.M.}, Luzin A.N.%, Abnizova I.1.%, Orlov Y.L.*®

'Novosibirsk State University, 630090 Novosibirsk, Russia

*Wellcome Trust Sanger Institute, Cambridge, UK

%Institute of Cytology and Genetics SB RAS, 630090 Novosibirsk, Russia
arturd1993@yandex.ru;orlov@bionet.nsc.ru

Development of next-generation sequencing (NGS) technologies produces an impressive amount of
genomics data demanding development of novel computer tools. The production of gigabytes of
sequencing data in a few hours presents ever-increasing demands on the quality and speed of
processing. Mapping reads against a reference genome is typically the first step in analyzing next-
generation sequencing data. It is an important step for further analysis, such as identification of
protein binding sites from ChIP-sequencing data or variant calling. The quality and efficiency of
mapping becomes critical. Hence the growing interest in benchmarking of short read aligners is
clear. We compare set of tools (read aligners) and present software for sequencing quality estimates
to reveal possible mapping artefacts [1].

A number of robust benchmarking surveys of short read aligners have been published. To reliably
estimate these tools, simulated data is often used because of their predictability, reproducibility and
manageability [2]. The use of artificial data to evaluate the performance of aligners and peak callers
not only improves its accuracy and reliability, but also makes it possible to reduce the
computational time. One of the natural ways to achieve such time reduction is by mapping a single
chromosome. We investigated whether a single chromosome mapping causes any artefacts in the
alignments’ performances. Commonly used statistical methods are insufficient to evaluate an
aligner performance and applied a novel measure of a read density distribution similarity, which
allowed to reveal artefacts in aligners’ performances. We also calculated some interesting mismatch
statistics, and constructed mismatch frequency distributions along the read.

The generation of artificial data by mapping of reads generated from a single chromosome to a
reference chromosome is justified from the point of view of reducing the benchmarking time. The
proposed quality assessment method allows to identify the inherent shortcoming of aligners that are
not detected by conventional statistical methods and can affect the quality of alignment.
Acknowledgement. The authors are grateful to ICG SB RAS budget project 0324-2019-0040 and
RFBR for the work support.

References:

[1]. Naumenko F.M., Abnizova I.I., Beka N., Genaev M.A., Orlov Y.L., Novel read density
distribution score shows possible aligner artefacts, when mapping a single chromosome. // 2018,
BMC Genomics, V.19(Suppl 3), P.92. doi: 10.1186/s12864-018-4475-6

[2] te Boekhorst R., Naumenko F.M., Orlova N.G., Galieva E.R., Spitsina A.M., Chadaeva L.V.,
Orlov Y.L., Abnizova I.I. Computational problems of analysis of short next generation sequencing
reads. Vavilov journal of selection and breeding. // 2016, V.20(6), P.746-755 DOI
10.18699/VvJ16.191
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Samsonova M*, Nuzhdin St?

'Peter the Great St.Petersburg Polytechnic University, St.Petersburg, Russia;?University of
Southern California, Los Angeles, CA, USA

m.samsonova@spbstu.ru

For many millennia, breeders have focused on selecting organisms with desirable phenotypes. With
success in domestication of numerous crops came an incremental loss in adaptive variation. Genetic
bottlenecks have become especially common for selfing species, including most grain legumes.
Adaptive variation enabling efficient response of plants to biotic and abiotic stresses has been
severely reduced. Genetic and adaptive variation has nearly disappeared from elite high-yielding
cultivars. Hence, a broader genetic base would enable continuous production of new varieties that
can be optimized for changing consumer demands, agricultural practices, and a wider climatic
range. There is a need to tap wild species and more primitive landraces as sources of variation
useful for improving elite varieties. However, there is also reluctance on the side of breeders to
utilize wild material in crosses with elite cultivars, as their high yielding properties become strongly
diminished in wide crosses. Paradoxically, this is not a reflection of the value of wide crosses,
which can be high, but rather the difficult task of de-convoluting and prioritizing genetic effects.
The answer is in model-based approach, where important phenotypes are dissected to their
underlying genetic basis, including large-effect genes and whole-genome smaller-effect
contributions. ldeally, one would enumerate beneficial alleles segregating in wild populations,
identify alleles that played a role in initial domestication and subsequent diversification, and then
figure how this standing variation and new mutations were combined in elite varieties. This
knowledge could then be used to optimize cross-breeding, for example by allowing for a priori
weights on different genes and variants to be incorporated into marker-assisted and genomic-
selection programs. Recent advances in chickpea genomics, breeding, and phenotyping open an
opportunity for developing such an integrated approach.

Acknowledgements: Supported by the RFFI grant 18-29-13033
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N3YUYEHUE 3AIIBETAHUSA ARABIDOPSIS THALIANA C TIOMOLIBIO
TPAHCKPUIITOMOB MEPUCTEM U JIMCTHEB
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lHHcmumym npoonem nepedauu ungopmayuu PAH, Mockea, Poccus, 127051, FBoavwotu
Kapemnwvui nepeynok, 0.19 cmp. 1; ’Kaszancruii ¢edepanvuviii ynusepcumem, Kazawnw, Poccus,
420008, yn. Kpemnésckasa, 18; $Mockosckuii T ocyoapcmeenuvill. Yuugepcumem um. Jlomonocosa,
Mocksa, Poccus, 119234, Jlenunckue eopul, 0. 1, cmp. 12.

annklepikova@gmail.com

[lepexon K LIBETEHUIO SIBIIETCS KpaliHE BaKHBIM 3TAllOM B JKU3HM PACTEHH, a JJsl OHOJETHHUKOB,
takux, kak Arabidopsis thaliana, B OoJibIlON cTeNeHW OIMpPEACNACT PENPOIYKTUBHBIN YCIeX.
CBOEBpPEMEHHOCTh 3al[BETAHUSI KOHTPOJIUPYETCS CIOKHBIM COYETAaHHMEM BHEIIHUX M BHYTPEHHHUX
CTUMYJIOB W TEHETHYECKOTO KOHTpoJisai. OCHOBa CeTell TEHETHMYECKOW pEeryssiluu Iepexoja K
[[BETEHUIO XOPOIIO OXapaKTepH30BaHa C MOMOIIBIO U3yYeHUS MYTaHTOB U TPAHCTCHHBIX JIMHUU C
HapylIeHUEeM 3allBETaHMs, OJHAKO K HACTOAIIEMY BPEMEHH CYIIECTBYET OrPaHMYEHHOE YHUCIIO
paboT, MOCBAIIEHHBIX MOJHOTPAHCKPUITOMHOM JMHAMUKE B XOJ€ MEPEKIIOYECHUS Pa3BUTHS
pacTeHus ¢ BETETaTUBHOTO HA PEMPOIYKTUBHOE.

B wnamelt mnpenpiaymieil pabore, MOCBSIICHHON CO3MaHMIO M aHAIMW3Y BPEMEHHOW Cepuu
TPAHCKPHUIITOMOB alMKaIbHBIX MeprcTeM (AM) mobera A. thaliana B ycnosusix mmnuoro aust (11,
16 4. cBera/8 4. TeMHOTHI), OblIa OOHapyxkeHa cTaausd pa3BuTus MmMexay 10 u 12 gHem mocne
MpopacTaHus, KOTJa DOKCIPECCHs OCHOBHOTO pemnpeccopa 3anBeranus FLC u  ocHOBHOrO
aktuBaropa LFY maxoaurcsa Ha omnom yposHe [1]. Ha aToif cTanum skcrnpeccusi TeHOB, CBSI3aHHBIX
C perymsiuued W TPOTEKaHWEM KJIETOYHOTO IMKJA, CHHXPOHHO MEHSETCA, YTO MOXKET
CBUCTETHCTBOBATh 00 YCKOPEHUU KJIETOYHBIX JETCHUI U YaCTUYHOW CHHXPOHHU3ALUU KIETOYHOTO
[UKIIA.

Jlna nanpHe#IIero w3ydeHus mepexoia K IBETEHHIO HaMU ObLTH cOOpaHBbl BpeMEHHas CepHs
nuctheB B ycnoBusx [[JI, a taxxe cepum AM u nucteeB B ycnoBus kopotkoro mus (K, 8 u.
cBeTa/l6 4. TEMHOTHI) AN TOJYYEHUS KOMIUIMMEHTapHOTO Habopa IaHHBIX C OTCYTCTBHEM
cBeTOBOTO cTuMyJa. CpaBHEHHE TTPOPIIICH TPAHCKPUIIIIUU KOIKCIIPECCUPYIOMUXCS TeHOB B AM B
yenoBusix KJI u JIJI TO3BONMIO OMpenenuTh KIIOYEBBIE OTalbl IMOJTHOTPAHCKPUIITOMHBIX
W3MEHEHUH, MPOUCXOJAIINX TOJ JCUCTBHEM CBETOBOW HWHAYKIIMU, & CEPUU JIUCTHEB B O0OMX
YCIOBHUSIX TO3BOJWIM PACCMOTPETh MYTH TMOJYYEHHS W TPOBEJEHUS CBETOBOIO CHUTHAJIA M
BBICTPOUTH MOJHYIO CETh TEHETUUECKOU PETYIISAIMHU MTepeXo/ia K IIBETCHHUIO.

Jlsg u3ydeHus W3MEHEHUW TEeHEeTHYEeCKOW peryisluy 3allBeTaHUs B XOJ€ HBOJIOLHMU YIO0OHBIM
obbekToM sBisieTcs atoterparuton Capsella bursa-pastoris us-3a coeit 6im3octu x A. thaliana
W HelaBHel mosmruionau3anui. Hamu Obuta nmpoaHanm3upoBana BpeMmenHas cepust AM C. bursa-
pastoris 1 paccMOTPEHO B3aUMOECHCTBHUE IMAPaIOroB MPH 3al[BETAHUH.

[1] Klepikova A.V., Logacheva M.D., Dmitriev S.E., Penin A.A., RNA-seq analysis of an apical
meristem time series reveals a critical point in Arabidopsis thaliana flower initiation. // 2015, BMC
Genomics, V.16, P.466.

Baaronapuocru: JlanHas paGota Obuta BeIIOIHEHa mnpu moxanepkke Philip Morris Research
fellowship in Systems Biology u PO®U rpant Ne 18-34-00682.
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JTUHAMUYECKOE MOJIEJTMPOBAHUE TEHHOI CETU BPEMEHU
IBETEHUS B HYTE
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YCanxm-ITemep6ypeckuii nonumexnuueckuii ynusepcumem Ilempa Benuxoeo, Poccus, Canxm-
Ilemepoype, I[lonumexuuueckas ya. 28; 2 Qusuko-mexruyeckuil uncmumym um. A.D. Hodghge,
Poccus, Caunxm-Ilemepbype, Iorumexuuueckas yn. 26, 3B/Hueepcumem 1oichot Kanugopnuu,
CIIA, Jloc-Anoacenec, 3616 Trousdale Parkway, AHF 107

gursky@math.ioffe.ru

Wuunumanus 1BeTeHUs CBsi3aHa C MEPEeXOJ0OM PACTEHUs OT BEreTaTUBHOIO K PENPOTyKTHBHOMY
pa3BuTHIO. BO3MOXXHOCTH yNpaBiATH BpPEMEHEM LBETCHHUS Yy CEIbCKOXO3SHCTBEHHBIX KYIBTYP
SBJICTCS BAKHBIM JIJI1 KOHTPOJI MX NPOAYKTUBHOCTH. OCHOBHas IeHETHYECKas pPerysiTopHas
CeTh, ONpEACISIONIas MePeXo/1 K IIBETCHHIO, IIMPOKO M3yueHa B MojieinbHOM pactenun Arabidopsis
thaliana. OcHOBHbIC peryasTOpHbIe OJOKH OSTOH CETH SBIAIOTCS KOHCEPBATHBHBIMH WU
MPUCYTCTBYIOT y IPYTHIX BHJIOB, B yacTHOCTU Y 0000BbIX. AkTHBanus rena FLOWERING LOCUS
T (FT) wiu ero roMoJoroB TpaHc(hOPMUPYETCS] C MOMOIIBI0 TEHHOW CETH BPEMEHH I[BETCHUS B
CHTHAJI O Hadaje I[BETCHMS, BBIPAKEHHBI KaK BBICOKAS HKCIPECCHS TEHOB HACHTHYHOCTH
[[BETOUHOI MepucTeMsl, mpexe Bcero reHa APL. beuta paspaborana nuHaMudeckass MOJENb ATOU
pEeryiasSTOpHOH CeTH B NPHUMEHEHHMH K paHee OIYOJMKOBAaHHBIM JIAaHHBIM OJKCIIPECCHU BCEX
BOBJICUEHHBIX Te€HOB U3 ABYX coptoB Hyta (Cicer arietinum; copra CDC Frontier u ICCV 96029)
[1, 2]. Monenp ObuUTa TIPUMEHEHA JJIsl TECTHPOBAHUS HECKOJIBKHX albTEPHATUBHBIX THUIIOTE3 O
PETYIATOPHBIX POJISIX MATH romMosoroB FT, mpucyTcTByromux B HyTe. B pe3ynpTaTe moka3aHo, uTo
oTnenbHbIe Konuu FT HUKaK He BBIIEICHBI C TOYKH 3PEHUS Pa3InYMi B PETYJSITOPHBIX MTapaMeTpax
B paMKax MOJEIH. DTOT Pe3ylbTaT COOTBETCTBYET T'MIIOTE3€ O TOM, YTO PACCMOTPEHHBIE MATh
TCHOB 00JIQJIAF0T CXOXKUMH PETYISATOPHBIMH CBOMCTBAMHU M QTATHBHO YYACTBYIOT B aKTHUBAIlUU B
cet. Takke aHaW3 MOJENHU TOKa3al, YTO pa3Hasl cujia aKTUBAIMU CO CTOpOHBI TeHa APL moxer
OOBSICHUTh HEOOJBIIYI0 pa3HUIly, HAOIIOJaeMyl0 B 3KCIPECCHUU JBYX TOMOJIOTOB IBETOYHOTO
penpeccopa TFL1. Monenb mpeacka3biBaeT OYeHb HU3KYIO B3aUMHYIO aKTHUBAILIUIO MEXAY T€HaMU
LFY u AP1, uTo MOXET CBUIIETEIHCTBOBATh, UTO ATOT PETYJIATOPHBIN OJIOK HE COXpAHSETCS y HyTa
U HYXKJIaeTcs B APYrUX MexaHu3Max. B 1enom, uccieaoBaHuEe MpEACTaBIseT cOOON MepBYyrO
MOMBITKY KOJMYECTBEHHO HCCIIENOBaTh T'€HHYIO CEThb LBETEHUS B HYT€ Ha OCHOBE JIaHHBIX
IKCIIPECCHH.

Buaarogapuoctu: Pabora BeimonaeHa npu noanepxke POOU, rpant Ne 18-29-13033.

[1] Deokar A., Lee R., Daba K., Macknight R.C., Tar'an B., The chickpea Early flowering 1 (Efl1)
locus is an ortholog of arabidopsis ELF3. // 2017, Plant Physiol., V.175, P.802-815.

[1]. Gursky V.V., Kozlov K.N., Nuzhdin S.V., Samsonova M.G., Dynamical modeling of the core
gene network controlling flowering suggests cumulative activation from the FLOWERING LOCUS
T gene homologs in chickpea. // 2018, Front. Genet., V.9, 547.
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MOJAEJIUPOBAHUE PACIIPEJAEJIEHUSA AYKCHUHA ITPH
PEI'EHEPAIIUN MEPUCTEMbI KOPHS ARABIDOPSIS THALIANA

CaBuHa M.C.l'z, MuponoBa B.B.}?

‘oun Uncmumym yumonoecuu u eenemuxku CO PAH, 2. Hosocubupck, np. Jlagpenmvesa 10,
2H0600u6up01<uﬁ Tocyoapcmeennviii Ynusepcumem, 2. Hosocubupck, yn. Ilupozosa 1
victoria.v.mironova@gmail.com

[Ipouieccel pereHepanud y pacTeHH KOHTPOIHMPYETCS (UTOTOPMOHOM ayKCUHOM. AYKCUH
pacnpenensercs mo TkaHu auddy3ueldl U TONSPHBIM aKTUBHBIM TPAHCHIOPTOM U (QopMHUpYyeT
HEpPaBHOMEpPHBIE pACIpeleeHUs] ¢ MaKCUMyMaMd U TPaJMEHTaMU KOHIICHTpAIlUil, KPUTUYECKU
HEOOXOAUMBIMU JUISI PETYJSIIMA  MOP(OTreHEeTHYECKUX MpoueccoB. F3BECTHO, 4YTO ayKCHUH
peryiupyer 3KCIpeccuio cBoMxX OelkoB TpaHcrmoptepoB cemeiictBa PIN, a perenepanum TkaHu
IpeaLecTByeT BoccraHoBieHue narrepuoB PIN u aykcuna [1].

Mpsbl pa3paboTany HMHCTPYMEHTBl JJs KOMIIBIOTEPHOTO aHajiu3a pachlpeiesieHuss ayKChHa B
JBYMEPHOM TKaHU PEATUCTUYHON CTPYKTYpPhl MU NPUMEHWIW WX I HUCCIEAOBAHUS IPOIIECCOB
pereHepan B Mepucteme KopHs Arabidopsis thaliana. Ilporpamma PlantLayout co3maer
CTPYKTYPHYIO MOJI€Jb TOBPEKIECHHON TKAaHU M BBIAACT KOJUYCCTBEHHBIE M KAaueCTBEHHBIC
XapaKTePUCTHKU BCEX KIETOK M KJIETOYHBIX CTEHOK KJIETOYHOro ancamOus. [lamee Ha OCHOBE
CO3/IaHHOH paHee W AJANTUPOBAHHON B JaHHOW pabOTe MAaTeMaTHYCCKOW MOJCIN pacipeiciiCHuUs
aykcuHa [1] mpoBOAUTCS pacyeT pacrpeaeseHusl ayKCuHa Mo CTPYKTypHOU Moxenu. B pesynbprate
KOMIIBIOTEPHOI'O aHAJIM3a MOJIy4YEHbl HOBbIE 3HAHUS O MEXAaHU3MaX pPereHepaluu MEPUCTEMbI KOPHS
Mociie JeKaluTaluid U CeJIeKTUBHOM THOeNu KJIETOK B OTBET Ha XoioJ. [laHHBIE NpOBEpPEHBI
AKCIIEPUMEHTAIILHO.

[1]. Mironova V.V. Combined in silico/in vivo analysis of mechanisms providing for root apical
meristem self-organization and maintenance // 2012, An Bot., 110(2), P.349-360.

BbuaaropapuocTu: J[anHast paGota Oblia BbIMONHEHa npu nopnepxke PODU 18-34-00485, PHD
18-74-10008.

133



Uy 7
WY | St.Petersburg Sag%
: . % 2 Vaviov Society
» University V B SGR g

TE3NCb! AOOKIALOB VIl CbE3OA BOImC / ABSTRACTS OF THE VIl VSGB CONGRESS

3BOJIIOLIMOHHBIN AHAJIN3 TEHHBIX CETEH ABUOTUYECKOI'O
CTPECCA PACTEHUI

Jlammnx C.A.,l‘?‘, Mycradun 3.C.l, 3aMATUH B.I/Ll’z, KoHcTanTuHoB [L.K.l’z, JlopomkoB
A.B.', Apounnkos LA

'®edepanvroe 2ocydapcmeentoe Grodocemnoe yupesicoenue Hayku Huemumym yumonozuu u
eenemuxu Cubupcrozo omoenenus Poccuiickoti akademuu Hayk, Poccus, 630090, e. Hosocubupck,
np-m Axkademuxa Jlaspenmoesa, 10.

DedepanvHoe 20cy0apcmeeHHoe A8MOHOMHOE 00pA308AMENbHOE  VUPEeHCOeHUe  BblCULe2O
oopasosanus  «Hoeocubupckuii  HAYUOHANLHOLIL — UCCIEO0BAMENbCKULL  20CYOAPCMBEHHDBIL
yrusepcumemy, Poccus, 630090, 2. Hosocubupck, yu. Ilupoeosa, 1.
lashin@bionet.nsc.ru
PacTeHuss BemayT HEMOABMXKHBIM 00pa3 XHU3HH M IOITOMY HE MOTYT H30€XaTh BO3ICHCTBUS
CTpeccoBbIX (haKTOPOB OKpYXkKarolleil cpenbl. B mpoiiecce 3BONMIOLNMKM OHU Pa3BUIM CIIOCOOHOCTD
alanTHpOBaThCsl K  cTpeccy. M3ydeHme  MEXaHM3MOB  IPHCIIOCOONCHHMS  pPAacTeHHH K
HEONaronpusATHBIM YCJIOBHUSM, a TAKXKE MX OTBETA HAa CTPECC BBHI3BIBAET OOJBIION HHTEPEC B CBSI3U C
BO3MO)XHOCTBIO HCIOJIB30BAaHUS PE3YIbTaTOB /ISl CO3/aHUS HOBBIX COPTOB M JIMHUM PacTEHHIA,
YCTOHYMBBIX K cTpeccy. CTpeccoBble BO3ICHCTBUS HEKUBOIM MPUPOJIBI Pa3HOOOPA3HBI U BKITIOYAIOT
Takue (aKTOpbl, KaK BHICOKAsl WIIM HU3Kasi TEMIIEPATypa, 3aCyXa, 3aCOJICHHOCTD MTOYBHI, 3aTOILICHHE.
OtBer pacreHud Ha d3TU (PAKTOPHI SBISETCS KOMIUIEKCHBIM, KakKk M0 (DU3HOJIOTHYECKHM U
MOJICKYJISIPHBIM CHCTEMaM, BOBJICUCHHBIM B TaKOH OTBET, TaK M IO AKTHBAIlUM J3TUX CHUCTEM BO
BPEMEHH B MPOIIECCE CTPECCOBOTO BO3/ICHCTBUSI.

M3yueHne CTpeccoBOro OTBETa Ha MOJIEKYISIPHOM YpPOBHE JUISI Pa3HBIX THIIOB BO3JEHCTBHI
MO3BOJIMJIO MACHTU(PUIIMPOBATH TEHBI, KOTOPHIE AKTHUBUPYIOTCS B OTBET HA pPa3IWYHbIC THIIBI
cTpecca, TUHAMHUKY HM3MEHEHHUS WX OKCIPECCHH B IPOIECCe OTBETa Ha CTPECC, MEXaHU3MBI
PEryislnu 3KCIPECCUU T€HOB PEKOHCTPYHWPOBATh CTPYKTYPY B3aWMOJECHCTBUN T'€HOB B CETAX
ctpeccoBoro orBeta. C momomipio mpmiokenust Orthoscape [1] 1 mporpaMMHOTO KOMILIEKCA
Cytoscape [2] ObUT IPOBEAEH SBOMIOIMOHHBIN aHAIN3 MOTYYEHHBIX TeHHBIX ceTel nms Arabidopsis
thaliana. B yacTHOCTH, HCCIEN0BAINCh QriIocTpaTurpaduyecKie NHIAEKChl T€HOB (OLIEHHBAIOIINE
HBOJIOIIMOHHOE BpeMs HX MpoucxoxiaeHus) u unaekc Ka/Ks (oneHuBarommii ckopocTs U
HarpaBjieHue oroopa) [3]. AHanu3 mokaszan 3HaYMMOE MPEBBIIICHUE JO0JIU IBOJIOIMOHHO JAPEBHUX
reHoB (OOLIMX A BCEX DYKapuOT) B T€HHBIX CETSAX CTpecca OTHOCHUTENBHO MX JOJIM B T€HOME
apabujoricuca. B reHHOH ceTH OTBeTa Ha CBETOBOW CTPECC BBIJENSACTCS TPYIa T€HOB, BPEMsI
BO3HMKHOBEHHUSI KOTOPBIX COOTBETCTBYET BPEMEHHM MOSBIECHHS COCYIUCTBHIX pacTeHHi. CpaBHEHHE
MEXaHM3MOB OTBETa PACTEHUI Ha pa3IMYHBIC THUIBI CTPECCOB MOKA3bIBAET, YTO HECMOTPS Ha
pa3nuyus, B CTPYKTYpax dTUX T€HHBIX CETeH MOXKHO BBIJICTHUTH Psifl OOIINX OJIOKOB.

[1]. Mustafin Z.S. et al. Orthoscape: a cytoscape application for grouping and visualization KEGG
based gene networks by taxonomy and homology principles. // 2017, BMC Bioinformatics 18: 1-9.
DOI: 10.1186/512859-016-1427-5

[2]. Shannon P. et al. Cytoscape: a software environment for integrated models of biomolecular
interaction networks // 2003, Genome Research 13(11): 2498-504. DOI: 10.1101/gr.1239303

[3]. Mustafin Z.S. et al. Phylostratigraphic Analysis Shows the Earliest Origination of the Stress
Associated Genes in A. thaliana. // 2018, Preprints, 2018110352. DOI: 10.20944/preprints201811.
0352.v1.

Baaronapuocru: Pabora BeimonHeHa mpu nojaepxke rpanta PHO 18-14-00293.
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IMOAXOAbI K AHAJIN3Y ®EPMEHTOB, OBECIIEYHUBAIOIIUX
YCTOMYUBOCTh PACTEHUM K OKUCJIUTEJbHOMY CTPECCY

JlopomkoB AB | BboGpoBckux A.B.*?, Koncranrunos JI.K. M

1CDHZI HUlul’ CO PAH, Hosocubupck, np. Akademuxa Jlaspenmuoesa, 10

2HTY, Hoeocubupck, yn. Ilupocosa, 1

ad@bionet.nsc.ru

AxtuBHbIe (hopMmbl kucaopona (ADK) sBustoTcs ogHMMHU M3 Hanbojiee OMACHBIX (aKTOPOB IS
xuBbIX cucteM. Kietku npoayuupyotr ADK Bo BpeMst peakinii HOpMaIbHOTO MeTaboIn3Ma, HO X
MIPOU3BOJICTBO YBEIUYHMBACTCS B CTPECCOBBIX YCIOBHUAX. YJIyYIIEHUE AaHTHUOKCUJAHTHOW CUCTEMBI
KyJIbTYpHBIX PACTEHH MOBBICUT WX TOJEPAaHTHOCTh K aOMOTHUeCKUM cTpeccaMm. OpaHako,
KOMITOHEHTBI CHCTEMBbI SIBIISIFOTCS M30BITOUHBIMH, MOCKOJBKY Ka)/as peaklus KaTalu3upyercs
cepueii (o 10) ¢pepMeHTOB, KOAMPYEMBIX pa3IMIHBIMU reHaMu. BeiOOp Hanbosee mepCrneKTHBHBIX
KOMITOHEHTOB 9TOM CHCTEMbI IOMOKET YCKOPHUTH pa3pabO0TKy ONTHUMAIBHOM CTpaTeruu oToopa Ass
MOBBILICHUS TOJIEPAHTHOCTH K aOHMOTMYECKUM CTpeccaM B 3KOHOMHYECKM 3HAUYUMMBIX BHUAAX
pactenuii. Bmecte ¢ Tem cucrteMa sIBIsieTcs MHTEPECHOW ¢ (pyHIaMEHTAIBHON TOYKH 3PEHUS Kak
MO/1€JIb MHOT'OKOIIUHHOM (pepMEHTATUBHON CUCTEMBI CO CIIOKHOM peryJssiuuei.

Mb1 npencrtaBiasieM  pe3ynbTaTbl MHTEIPATUBHOIO AHAIW3a XApPAKTEPUCTUK, CBSI3aHHBIX C
sBotonren u skcrpeccueid MPHK renoB anTuokcuaatHoil cuctemsl. PaboTa BblnogHEHa Ha cepuu
T€HOB, KOTOpBIE MPUHAANEKAT K OCHOBHBIM (pyHKIIMOHANIBHBIM TpymnaM (APX, GPX, SOD, CAT u
T. 1.) (pepMEHTATHBHBIX KOMIIOHEHT CHCTEMBbI AHTHOKCHJAHTHOHM 3amIMThl. MBI HCIIOJIB30BAIN
HaOOp BUIOB PAaCTeHUMN, COCTOSIIIIUN U3 MPEICTaBUTENEH [IBETKOBBIX, TOJIOCEMEHHBIX, MXOB U BHJIOB
3eneHbIX Bogopocieil. Kpome Toro, Mbl ywin JaHHbIE O KJIETOYHOM JIOKAJIM3allMM KOHKPETHBIX
(epMEHTOB M aKTMBHOCTH KOMIIOHEHTOB CHUCTEMbI B OJaroNmpHsSTHBIX YCIOBUSIX M B OTBET Ha
ctpecc. B pesynpraTe Oosnee 50 rpynm OpTOJIOTHYHBIX T€HOB OBLIM OIMUCAHBI C TOYKUA 3PEHUS
CKOpPOCTEM  HAKOIUIEHWs  3aME€H, OKCIPECCMM W  KIETOYHOW  JoKanu3auuu. JlaHHble
(UIOreHEeTUYECKOTO aHalM3a TOBOPSAT B TMOJNb3y TEOPUHM O TOM, UTO OOibllas YacTh
IUBEpCU(PHUKAIMKA OTAEIbHBIX KOMIIOHEHTOB AaHTHOKCHUIAHTHOW CHUCTEMbl M HMX paclpesieleHue
MEX/y KJIETOYHBIMM KOMIApPTMEHTAaMH IMPOUCXOJWIM Ha PAHHUX CTaJAMSIX 3BOJIOLUU PAcTEHUMN
33JI0JITO 10 MOSIBJICHHUsS] MHOTOKJIETOYHOCTH. 3HAYUTEIbHBIE Pa3IMyMs HalIEHbl MEX1y I'€HaMH B
JABJICHUW CTaOWUIU3HUpYlolero oroopa u ypoBHsx skcnpeccuu MPHK. OcoGennocTu skcnpeccun
BBISIBUJIM CTAOUIIBHOCTH OT BHUJIa K BUJY, HO UMEIOT HEKOTOPbIE PA3IUUUs MEXAY IBYIOJIbHBIMU U
OJIHO/I0JIbHBIMU PAaCTEHUSIMHU.

bbuto 0OHapyXeHO, UTO caMblii BBICOKHII YpOBEHb IKCIPECCHU T'€HOB M HauOOJbIlee JaBICHHE
OUMIIAIOIIEr0  OTOOpa  XapaKTepU3ylOT  KOHKpPETHbIE, «MaXOpPHBbIE»  KOMUU  KaXJOro
¢depmenTatuBHOro kiacca. IIOCKONBKY OSTH TeHbl NOJBEpraioTcs Haubojiee KOHCEpBATHBHOM
SBOJIFOLIMN U UMEIOT CaMblil BBICOKUH ypoBeHb dKkcripeccun MPHK, MBI MOkeM mpeInonokuTe, 4To
OHHU BHOCAT HauOOJIbIINHA BKJIaJ B pa0OTy aHTHOKCUAAHTHON CHCTEMBI N3y4aeMbIX PACTCHHM.
HccnenoBanue mpoBOoIMIIOCh B paMkax mpoekta PH® Nel7-74-10198
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SPATIAL-TEMPORAL MULTISCALE MODELLING AND SIMULATION
OF VASCULAR TUMOUR GROWTH - DEVELOPMENT OF NEW
MULTICELLULAR SIMULATORS BASED ON HYBRID
PARALLELISATION OF CENTRAL AND GRAPHICAL PROCESSOR
UNITS

Reuss M., Lapin A,

Stuttgart Research Center Sytems Biology, University Stuttgart, Germany

Multiscale modelling and simulation in systems medicine is an emerging methodology and
discipline to tackle the enormous challenges posed by complex diseases. Cancer modelling is an
important example for solving problems which have important features at multiscale of time and
space. The presentation aims at the application of a 3D multiscale hybrid discrete-continuum model
to simulate angiogenesis and vascular tumour growth [1]. The model is based on a cellular
automaton approach and couples the dynamics of intracellular processes at the subcellular level,
active cell movement, cell-cell interaction, extracellular diffusion, and a dynamically evolving
vascular network. The model nicely mirrors the complex interplay between subcellular events and
the macroscopic level of the tumour. However, it is an exclusively theoretical picture. The
challenging computational problems we are faced with are related to the simulation of larger
tumours taking into account the structure of the tissue and blood supply consisting of millions of
interacting cells, picturing the architectures of real tissues, e.g. liver lobules, validating the
theoretical findings with aid of imaging and simulations of therapies for larger patient communities,
to name a few. The lecture aims at introducing new hardware and software developments
applicable to multiscale modelling based on the strategy of structural consistency between the
multiscale structure of the model and the architecture of the computer hardware to efficiently solve
the problems of interactions between subcellular and tissue levels. The presentation summarizes
efforts made to create multicellular simulators based on hybrid structures of parallelised graphic and
central processors.

First applications of this new hard — and software concepts are fully detailed in the lecture. The
examples include simulations of larger tumours, link with dynamic models of metabolism of
tumour cells and simulating the 3D architectures of liver lobules including blood supply via venous
and arterial vessels including the implementation of a 3D growing and vascularized tumour.

1) Perfahl, H., Byrne, H., Chen, T., Estrella, V., Alarcon, T., Lapin, A., Gatenby, R.A., Gillies,
R.J., Lloyd, M.C., Maini, P.K., Reuss, M., Owen, M.R. (2011): Multiscale Modelling of Vascular
Tumour Growth in 3D: The role of domain size and Boundary conditions. PLoS one, 6, e14790.

136



aby
WY | St.Petersburg ‘m

University \/ ‘V/D‘E,‘“Um\ SGB \rg\( ?g‘;"‘g

TE3NCb! AOOKIALOB VIl CbE3OA BOImC / ABSTRACTS OF THE VIl VSGB CONGRESS

EFFECT OF ENVIRONMENTAL STRESS ON LEGUME-RHIZOBIAL
SYMBIOSIS: COMPLEMENTATION OF THE PROTEOMICS APPROACH
WITH COMPREHENSIVE METABOLITE PROFILING

Bilova T.,*? Chantseva V.,"* Dorn M.,? Tsarev A.,>® Lukasheva E.,* Osmolovskaya N.,*
Soboleva A.,%® Grishina T.,® Zhukov V.A.,* Balcke G.U.,* Tikhonovich I. A.,>° Wessjohann
L. A.2Frolov A%

ISt. Petersburg State University, Department of Plant Physiology and Biochemistry, “Leibniz
Institute of Plant Biochemistry, Department of Bioorganic Chemistry, 3St. Petersburg State
University, Department of Biochemistry, ‘Leibniz Institute of Plant Biochemistry, Department of
Cell and Metabolic Biology, *The All-Russian Research Institute for Agricultural Microbiology,
Department of Biotechnology, and °St. Petersburg State University, Department of Genetics and
Biotechnology

Due to the oncoming global climate changes, drought becomes the most critical factor, negatively
affecting crop yields. In case of legume crops, water deficit affects plant-rhizobial symbiosis,
dramatically reducing plant productivity. As legume crops contribute essentially in human diet, this
problem becomes a global issue. Therefore, sustaining the efficiency of legume-rhizobial symbiosis
under drought conditions needs to be secured. For this, comprehensive understanding of the
molecular mechanisms underlying drought-related changes in nodules is required. Therefore, to get
a deeper insight in nodule metabolism, we complemented a global proteomic analysis of rhizobial
and plant symbiosis partners with comprehensive metabolite profiling. Here, we consider this aspect
in more detail. For this, pea plants were subjected to experimental drought (2% w/w aq.
polyethyleneglycol, 2 days) at the stage of seed maturation. The nodules were extracted with water-
methanolic, acidic water-ethanolic, dichloromethane and tetrahydrofuran to obtain fractions of (i)
primary metabolites, (ii) key players of energy metabolism, and (iii) secondary semi-polar
metabolites, respectively. The resulted extracts were analyzed with gas chromatography-electron
ionization-quadrupole-mass spectrometry (GC-EI-Q-MS), ion-pair-reversed phase-ultra high
performance liquid chromatography - electrospray ionization — triple quadrupole MS/MS (IP-RP-
UHPLC-ESI-QqQ-MS) and RP-UHPLC-ESI-quadrupole-time of flight (QqTOF)-MS (positive and
negative ion modes), respectively. Data processing relied on an integrative workflow, combining
AMDIS, OpenChrome, Xcalibur and LCQuan software, as well as Metfamily and Metaboanalyst
on-line tools. Metabolite profiling revealed in total 40 regulated metabolites, many of which were
annotated by spectral similarity search as lipids and fatty acids. Remarkably, the most of the
primary and energy metabolites only minimally responded to applied short-term drought. On one
hand this result might indicate low effect of short-term drought on nodule energy balance. On the
other hand, changes in fatty acid and lipid balance might play a regulatory role. The research was
supported by the Russian Science Foundation (project 17-16-01042).
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PREDICTION OF REGULATORY SEQUENCE VARIANTS USING DATA
FROM MULTIPLE PARALLEL REPORTER ASSAYS

Penzar D. D, Zinkevich A.O, Vorontsov I.E, Sitnik V.V., Favorov A.V, Makeev Vsevolod
J., Kulakovskiy I. V.

Vavilov Institute of General Genetics, Russian Academy of Sciences, Gubkina 3, Moscow, GSP-1,
119991, Russia

Faculty of Bioengineering and Bioinformatics, Lomonosov Moscow State University, Leninskiye
gory 1-73, Moscow, 119234, Russia

127490, Russia, Moscow, Pestelya street 7

dmitrypenzar1996@gmail.com

Prediction of SNPs effect on gene expression is one of the most important challenges of
contemporary genomics. The approaches found for tackling this problem could further be used in
personalized medicine.

We used modern methods of machine learning and the information from reporter constructions to
detect the effect of SNPs occurring in regulatory regions of genome on the expression of genes
under the control of these regions. Data from different sources was used as features to train the
machine learning algorithm: epigenetic marking ( DNAse-Seq, ATAC-Seq, ChlP-seq), motifs
analysis (Perfectos-APE, HOCOMOCO) and features extracted from the results of other machine
learning algorithms. The examples of such features are the information extracted from the last layer
of DeepSEA neural network and the estimation of different models built with support-vector
machines by deltaSVM. The training dataset of CAGI competition contained information from
different regions of 14 reporter constructions. The validation dataset was compiled from the same
constructions but only the regions not used for training dataset were included. Comparing models
built on different features we showed that DeepSEA features gives the better prediction compared
with the published results of the competition “CAGI2018 — Regulation Saturation”.

The high quality of prediction, as we show here, can be explained by the leakage of the information
from neighboring regions of reporter constructions used in the training dataset. The elimination of
predicted reporter region from the training dataset significantly decreased the quality of predictions
for that reporter — sometimes even to the level of random prediction in some cases.

Validation of data from two independent reporters confirmed that the data leakage makes a big
contribution to the final quality.

The minimization of such leakage during the training of the model is promising for further
investigation. It could be done with the combination of different predictors or using the
metapredictors (predictors that use the information from other predictors) and search for another
sources of validation data.

Links:

1. The Critical Assessment of Genome Interpretation. https://genomeinterpretation.org

2. Massively parallel functional dissection of mammalian enhancers in vivo. Patwardhan P. P. et al.,
2012

3. PERFECTOS-APE - Predicting Regulatory Functional Effect of SNPs by Approximate P-value
Estimation. Vorontsov et al., 2015

4. HOCOMOCO: towards a complete collection of transcription factor binding models for human
and mouse via large-scale ChlP-Seq analysis. Kulakovskiy et al., 2017

5. Convolutional neural network architectures for predicting DNA—protein binding. Zeng et al.,
2016

6. A method to predict the impact of regulatory variants from DNA sequence. Lee et al., 2015
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RECONSTRUCTION OF ASSOCIATIVE GENE NETWORKS BASED ON
AUTOMATIC EXTRACTION OF KNOWLEDGE FROM SCIENTIFIC
PUBLICATIONS, PATENTS AND DATABASES USING INTELLIGENCE
METHODS

Ivanisenko V.A.", Tiys E.S.%, Ivanisenko T.V.}, Demenkov P.S.!

! THE FEDERAL RESEARCH CENTER INSTITUTE OF CYTOLOGY AND GENETICS The
Siberian Branch of the Russian Academy of Sciences, Russia, Novosibirsk, Prospekt Lavrentyeva 10
salix@bionet.nsc.ru

Reconstruction and analysis of gene networks is a well-known technique for the describing of
molecular mechanisms of biological systems functioning in normal and pathological conditions.
However, the reconstruction process based on the manual expert analysis is very time consuming.
As a rule, the reconstruction of even relatively small networks requires an analysis of many
thousands of scientific publications, as well as a large number of databases. The ANDSystem
computer tool, developed in ICG SB RAS, is based on the data mining techniques and designed for
the automated knowledge extraction from texts of scientific publications and databases [1]. Using
the developed system more than 25 million of scientific publications from PubMed and several
dozens of external databases were analyzed. The results of the analysis are stored in the knowledge
base of ANDSystem, which contains more than 30 million of facts describing molecular-genetic
interactions, expression regulation, activity, transport, catalytic reactions, and gene-disease
associations. All interactions are described at the level of the organisms, as well as cells and tissues.
The ANDVisio tool provides user access to the knowledge base of ANDSystem and allows the
graphical reconstruction and analysis of gene networks. One of the features of ANDSystem is the
possibility of reconstruction of gene networks specifically related to the analyzed process with
taking into account of the various properties of the graph nodes, including centrality and specificity.
Maximization of values of these properties in the reconstruction process provides an increase in the
connectivity of genes within the gene network. The functionality of such networks is confirmed by
the fact that Gene Ontology process gene networks are more connected than random networks. The
functionality of such networks is confirmed by the fact that gene networks of Gene Ontology
process are more connected than random networks.

[1]. Ivanisenko V.A., Demenkov P.S., Ivanisenko T.V., Mishchenko E.L., Saik O.V., A new
version of the ANDSystem tool for automatic extraction of knowledge from scientific publications
with expanded functionality for reconstruction of associative gene networks by considering tissue-
specific gene expression. // 2019, BMC Bioinformatics., V.20(Suppl 1), H.34.

Acknowledgments: The work was carried out with the support of the State Budgeted Project Ne
0324-2019-0040 «Genetic basis of biotechnology and bioinformatics»
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CAN SUBSTITUTIONS IN MITOCHONDRIAL PROTEIN SEQUENCE
HAVE ADAPTIVE SIGNAL? CASE STUDY OF VOLES AND LEMMINGS,
SUBFAMILY ARVICOLINAE, RODENTIA

Bondareva O.%, Potapova N.?3, Abramson N. *

Zoological Institute RAS, Saint-Petersburg, Universitity emb. 1;

“Lomonosov Moscow State University, Moscow, Leninskie Gory 1

®Institute for Information Transmissions Problems, Moscow, Bolshoy Karetny per. 19, build.1
olga.v.bondareva@gmail.com

In conventional molecular phylogenetic studies using cytochrome b as molecular marker little
attention has been paid to the molecular adaptation of proteins encoded by mitochondria, although
variation in protein-coding genes involved in oxidative phosphorylation (OXPHQOS) can directly
influence metabolic performance. Despite strong functional constraints, mtDNA may be subject to
positive directional selection in response to pressures resulting from greater energy requirements or
limited oxygen availability. Many studies provide support for instances of adaptive selection in
mammalian mitochondrial protein-coding genes. Sequence variation in CytB was shown to be
correlated with differences in ecological niches among chromosomal races of blind mole-rats
Spalax ehrenbergi, and with the metabolic shift in cetaceans relative to their terrestrial ancestors.
No studies of this kind were ever held in the subfamily Arvicolinae though its representatives show
remarkable examples of independent parallel adaptations among phylogenetically distant species
and contrasting ecological adaptations within sister taxa.

In the current study we used all CytB sequences from NCBI database available for Arvicolinae as a
source for amino acid substitution data. We have aligned all proteins with Geneious software and
looked for the parallel substitutions among fossorial species of the subfamily versus terrestrial ones.
Besides, we paid attention to the distribution density of protein substitutes.

The research was supported by the RFBR 18-04-00730, RAS research projects AAAA-AL7-
117042410167-2, Programs of Presidium RAS “Dynamics of gene pools in natural populations”
and “Development of vital and biosphere processes”.
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KOMIIbIOTEPHOE MOJAEJIUPOBAHUE SHEPTETHYECKOI'O
METABOJIU3MA U BHYTPUKJIETOYHOH CUT'HAJTU3ALIMA
CKEJIETHOU MbIHIIbI YEJIOBEKA

AxOepanH I/I.P.2'3, Kucenen I/I.H.l'z, Beptpies A.4, ITomos ﬂ.B.5, Konmakos @.A. 1?2
1Hhtcmumym sviyucaumenvuvix  mexvonoeui CO PAH, Poccus, Hoeocubupck; 2000
«bBUOCO®T.PY», Poccus, Hosocubupck, 3 Hosocubupcruiti nayuoHanbHulll Ucc1e008amenbeKutl
2ocyoapcmeennwlil  yHusepcumem, Poccus, Hosocubupck, ‘340 "CHUT DC-IJEHTP", Poccus,
Mockea; *®I'BY T ocyoapcmeennblil  Hayunwlii yeump Poccuiickou @edepayuu, Hucmumym
Meouko-ouonocuyeckux npoorem PAH, Poccus, Mockea,

akberdinir@developmentontheedge.com

CkeneTHble MBIIIIIBI cOCTAaBIAIOT Ooniee 30% OT Beca Tena M UTParoT OJHY M3 KIHOYEBBIX poJiel B
PEryJIALMU YIIIEBOJHO-)KUPOBOTO OOMEHa, METabONMYECKUX M DHEPreTHYECKUX IPOILIECCOB Ha
YPOBHE BCEro OpraHu3Ma. JTO CBS3aHO C TEM, YTO BO BpeMs (U3NUYECKON HArpy3KH B CKEJIETHOU
MBIIIIE TPOUCXOAST BbIpAKEHHBbIE META00IMYECKHE H3MEHEHUS: 3HAYMTEIbHO YBEIUYUBACTCS
MBIIICYHBI KPOBOTOK M CKOpocTh motpednenusi Oy, m3mensiercss cootHomenne ATP k ADP u
MIPOMCXOUT HAKOIICHUE PA3NUYHBIX MeTaboiIuTOB. B CBOIO ouepens, MeTaOOIUTHl U IIUTOKUHBI,
BBIJICNIIEMBbIe  pa0OTaBIIC MBIIIEH BO BpeMs M TIOCIE COKPAaTHTEIbHOM aKTUBHOCTH,
MOJIOKUTETIBHO PETyIupyroT paboTy pa3nuuHbiXx cucteM u opraHoB [1]. ITosromy ommcanue
BBI3BAHHBIX COKPATUTEJIbHOM aKTUBHOCTHIO META0OJMYECKUX H3MEHEHUH B CKEJIETHOM MBIIILE
SIBJISIETCS byHIaMeHTaIbHON 3a/1auen. HecmoTtps Ha aKTUBHOE pa3BUTHE
BBICOKOIIPOU3BOJIUTENBHBIX ~ OKCIIEPUMEHTAIBHBIX ~ TEXHOJIOTMH, IO3BOJISIIOIIMX  IPOBOJUTH
M3MEpEHUs] KOHIIEHTpaluu MeTabonuToB, skcnpeccuu OenkoB u MPHK nHa ypoBHe emuHmuHOMI
KJIETKH, K HACTOSIIEMY BPEMEHH JIaHHbIC, MOJTYUYCHHbBIC HA CKEJICTHBIX MBIIIIAX 4YeloBeKa In Vivo,
NPEJCTAaBIAOT cO00M ycpenHEHHbIE KOJIMYECTBEHHBIE IIOKA3aTelIM COJEpKaHUs OCHOBHBIX
MeTaboIMTOB U 3HEPreTUYecKuX MoJeKkys. boriee Toro, coBeplIEeHHO OTCYTCTBYIOT IaHHBIE O
JUHAMMYECKUX pPa3IMuUsAX B KOHLEHTPALMAX OTUX COEJUHEHWM, AaKTUBHOCTHU KIIFOUYEBBIX
(epMEHTOB B pa3IMYHbIX KOMIIAPTMEHTAX KJIETKHU IPHU MEPEX0/e OT MOKOs K (PU3NYECKOM Harpy3Kke
U BO BpeMs BOCCTAHOBJICHMsI IIOCJIE yNpaXHEHHs [2]. B 3Toi CBA3M METOJ MaTeMaTHYECKOTo
MOJIETTMPOBAHUS MPEJOCTABISAET YHUKAIbHYIO BO3MOXKHOCTb JUISI IPEOJOJIEHUSI YKAa3aHHBIX BbIIIE
npobnem [3]: Teopernueckyro IuiaTopMmy I HCCIEIOBaHMS Ha KOJMYECTBEHHOM YPOBHE
JUHAMHYECKUX OTBETOB M MEXAaHHU3MOB PEryNAlMU pabOThl CKEJIETHOW MBILIIBI B HOPME U INPHU
Pa3IUYHBIX CTPECCOBBIX YCIOBUSX: HapUMep, MPpU MIIEMUH WU (u3ndeckoit Harpyske B nanHoii
paboTe MbI MpeiCTaBIsieM aHaIN3 OOHOBJIEHHOW BEPCUM MHOTOKOMITAPTMEHTHON MaTeMaTH4eCKOn
MOJIEJIM, OMUCHIBAIOUIEH (DYHKIIMOHUPOBAHHWE CKEJIETHOW MBIIIIBI B HOPME U BHYTPHKIETOUHBIN
OTBET NPH yMEpPEeHHbIX Puznueckux Harpyskax (60-70% oT MakcHMaIbHOW CKOPOCTH MOTpeOsIeHUs
O, opranusmom). B oriauume ot pa3paboTaHHON paHee Mojenu [2] MpemIoKeHO MOAYIbHOE
Mpe/ICTaBlIeHNEe KOMIUIEKCHONH MOJENH, U BIEPBBIE PACCMOTPEH OJUH U3 KIIOUEBBIX MEXaHU3MOB
BHYTPUKJIETOYHOM CHUTHAJINM3AllMM, aKTHUBUPYEMbBIH IpPH COKpaTUTENbHOW akTuBHOCTH: AMPK-
3aBUCHMBI CUTHAJBHBIA MYyTh C y4€TOM OCOOEHHOCTEW, XapaKTEpHBIX JI CKEJIETHBIX MBIIII]
KUBOTHBIX U YEJIOBEKA.

[1]. Pedersen B.K. & Febbraio M.A., Muscles, exercise and obesity: skeletal muscle as a secretory
organ. // 2012, Nat. Rev. Endocrin., V. 8, Ne§, P. 457-465.[2]. Li Y. et al., Role of NADH/NAD+
transport activity and glycogen store on skeletal muscle energy metabolism during exercise: in
silico studies. // 2009, Am. J. Physiol.-Cell Physiol., V. 296, Nel, P. 25-46.[3]. Akberdin I.R. et al.,
In Silico Cell: Challenges and Perspectives. // 2013, Math. Biol. & Bioinf., V.8, Nel, P. 295-315.
BaarogapuocTu: Jlannas pabora Obuta BeIOJIHEHA NP (puHAHCOBOW noanepxke PODU (rpanTs
Ne 17-00-00308 (K) u Ne 17-00-00296).
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COMPARATIVE GENOMICS OF BACILLUS THURINGIENSIS REVEALS
NEW FEATURES DETERMINING THE HOST-SPECIFICITY OR
EFFICIENCY OF TOXIN PRODUCTION

Antonets K.S.12, Malovichko Yu.V.1? Afonin A.A.l, Belousova M.E., Ermolova V.P.},
Grishechkina S.D., Nizhnikov A.A.}2

LAll-Russia Research Institute for Agricultural Microbiology, Russia, Pushkin, St. Petersburg, sh.
Podbelskogo, 3; 2St. Petersburg State University, Russia St. Petersburg, Universitetskaya emb., 7-9
k.antonets@arriam.ru

Bacillus thuringiensis (Bt) is a Gram-positive bacterium widely known as a natural pathogen of
different orders within Insecta, Nematoda and Mollusca. Its unique feature is production of a
variety of highly specific toxins mostly of proteinaceous nature, which are stored in very stable
parasporal bodies. To date, more than 700 different toxin variants are known, which fall into at least
five major groups. Each strain of Bt can produce several different toxins, which determine the
pathogenic properties of these bacteria. Due to these features and safety for humans, Bt are widely
used in pest control as biopesticides. At the same time, little is known about the molecular
mechanisms determining high host-specificity and efficiency of different Bt strains. In this work,
we perform comparative genomic analysis of strains from the collection of All-Russia Research
Institute of Agricultural Microbiology (ARRIAM), which can infect different orders of insects
including Lepidoptera, Coleoptera and Diptera, and some of them show multi-host specificity.
Notably, some of the strains analyzed lack the ability to produce parasporal bodies, which allowed
us to compare virulent and avirulent Bt variants. The whole genome sequencing of the strains was
performed using Illumina and Oxford Nanopore platforms. The hybrid assemblies of the genomes
allowed us to identify differences between the protein sequences of toxins in these strains, which
might explain their host-specificity, and the genomic regions and the replicons, which are
responsible for the production of toxins, virulence factors and formation of parasporal bodies.
Taking together, the data obtained shed light on the mechanism of specificity and efficiency of the
B. thuringiensis strains.

Acknowledgments: This work is supported by the Russian Science Foundation (Grant No 18-76-
00028).
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MO YJISIIAOHHASI TEHOMUKA YEJIOBEKA ¥ DBOJIIOIIMOHHAS
MEJIUIIAHA

Crenanos B.A.*

1Haylm0-ucczzeaoeameﬂc;<u12 uncmumym meouyurckou eenemuxu Tomcxoeo HUMI] PAH, Poccus,
Tomck, Habepesicnas Ywartixu, 10

vadim.stepanov@medgenetics.ru

Kitaccuueckoe npeacTaBieHue O TOM, YTO MOMYJISIIMOHHAS TeHETHKA YEJIOBEKA SIBJISIETCS OCHOBOM
TCHETUKH OOJIE3HEH B JMOXYy «OONBIIMX JJaHHBIX» HE TOJIBKO OCTAeTCS aKTyallbHBIM, HO H
HaIlOJHSAETCS. HOBBIM COJEpKaHHeM. JIeWCTBUTENIIbHO, CEKBEHUPOBAHHE IOJHBIX T'€HOMOB B
Pa3IMYHBIX 3THO-TIONYJSIUOHHBIX TPYIMAaX JaeT UH(QOpPMAIHIO O BapUaOEIbHOCTH T€HETUYECKOM
KOMITOHEHTHI OO0JIE3HEH 4YelIOBeKa B MHPOBBIX MOMYJSIUAX. A TOCTTEHOMHBIE TEXHOJIOTHH
(AMUreHOMHKa, TPAHCKPUNTOMHMKA, IPOTEOMHKA) IO3BOJISIOT  aHAJIM3UPOBATH  MPOIECCHI
peaymzanuu BapuaOeIbHOW TeHETHYeCKOW WMH(OpManuu B (EHOTHII, BKIIOYAS MATOJOTHYCCKUC
¢denotunsl (Oose3nn). UHbIMH clTIOBaMH, CTAaHOBUTCS BO3MOXKHBIM MPOCIEIUThH MYyTh OT F€HOMa K
(deHoMy Kak Ha CUCTEMHOM YpOBHE (T€HOM B IIEJIOM), TaK W Yepe3 TIIATCIBHYIO JCTaTH3aIUI0
CTPYKTYphl TE€HETHYECKOW BapuabeIbHOCTH, MATTEPHOB JMHUIE€HETHYECKON pEerynsiuu, T€HHOMN
AKCIPECCUU /11 KOHKPETHBIX 3BEHBEB MATOrC€HETHYECKOM 1enodku. C TOUKHM 3peHus mepexoia K
MEePCOHANM3UPOBAHHON MEAMIIMHE, aHAIN3 TeHOMHBIX U TOCTT€HOMHBIX JIaHHBIX, TIOJyYEHHBIX Ha
MONYJISILIMOHHOM YpPOBHE, CO3/a€T MOTEHIMAN JJIs WHIUBUIYATW3aIlMU Yepe3 HMHTEPIIPETAIUIO
WHIUBUAYAIBHBIX OCOOEHHOCTEH TE€HOMa, SIUIeHOMA, TPAHCKPUITOMA U JPYTUX «OMOB» B
MONYJISALIMOHHOM KOHTEKCcTe. B mokmage OyayT mpencTaBlieHbl JaHHBIE O TEHETHUYECKOM
pazHooOpa3un B momymsinusx Poccuu Ha YpOBHE IMOJHBIX T€HOMOB. byaer mpencTaBieHbI
pe3yabTaThl TIOUCKA CUTHAJIOB €CTECTBEHHOTO OTOOpa B T€HOME COBPEMEHHOT'O UEJIOBEKa M CBS3H
TeHOMHOW BapualbenbHOCTH ¢ OOJEe3HSIMH YeJIOoBeKa B paMKaxX HEKOTOPBIX COBPEMEHHBIX
KOHIIEMIHH DBOJIOIMOHHON OMOJIOTHH U MEIUIIAHEL.

BuaarogapuocTu: PaGora BeimonHeHa npu nopnepxkke PODU (nmpoextsr 18-29-13045 u 18-04-
00758)
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ADVENTURES WITH LARGE BIOMEDICAL DATASETS: DISEASES,
MEDICAL RECORDS, ENVIRONMENT AND GENETICS

Rzhetsky A.*

YUniversity of Chicago, USA, Chicago, IL, 900 East 57th Street, KCBD 10160A.
andrey.rzhetsky@uchicago.edu

I will attempt to cover several interrelated analysis topics, spending more time on parts that resonate
with the audience.

First, 1 will introduce our recent study analyzing phenotypic data harvested from over 150 million
unique patients. Curiously, these non-genetic large-scale data can be used for genetic inferences.
We discovered that complex diseases are associated with unique sets of rare Mendelian variants,
referred to as the “Mendelian code.” We found that the genetic loci indicated by this code were
enriched for common risk alleles. Moreover, we used probabilistic modeling to demonstrate for the
first time that deleterious Mendelian variants likely contribute to complex disease risk in a non-
additive fashion.

The second topic that | hope to cover is analysis of apparent clusters of neurodevelopmental
disorders. Disease clusters are defined as geographically compact areas where a particular disease,
such as a cancer, shows a significantly increased rate. It is presently unclear how common are such
clusters for neurodevelopmental maladies, such as autism spectrum disorders (ASD) and intellectual
disability (ID). As in the first story, examining data for one third of the whole US population, we
demonstrated that (1) ASD and ID are manifesting strong clustering across US counties; (2)
counties with high ASD rates also appear to have high ID rates, and (3) the spatial variation of both
phenotypes appears to be driven by environment, and, by a lesser extent, by economic incentives at
the state level.

The third topic is about using electronic medical record data to 1) estimate the heritability and
familial environmental patterns of diseases, and 2) infer the genetic and environmental correlations
between disease pairs from a set of complex diseases. | am particularly interested in inferring
objective classifications// of diseases (based on a formal optimization criterion), separately from
environmental and genetic factors.

il 0
==
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JOCTUXKXEHUA U INEPCIIEKTUBBI TEHETHYECKUX

UCCJEJTOBAHUI KOTHUTUBHBIX CIIOCOBHOCTEN B HOPME 1
ITPU IICUXOITATOJIOT' UAX.

XyCHYTIMHOBA 9.K.", Ennkeena P.d. ", Kazanuesa A.B.*, Mansix C.B.

1Hhtcnmmym ouoxumuu u eceHemuxku Ygumckoeo ¢hedepanvHozco uccie008amenbckoeo yeHmpa
Poccuiickoii akademuu nayx, Poccus, Yea, np. Oxmsabps, 0. 71;

Mockosckuil 2ocyoapcmeennvlil yrueepcumem umenu M.B.Jlomonocosay», Poccus, Mockea, yn.
Moxoeas, 0. 11;

elzakh@mail.ru

N3ydyeHne KOTHUTUBHBIX (DYHKIUMH KaK COCTABHOM 4YacTU IMCUXMYECKOTO 3/I0POBbs MPHOOpETaeT
CeroJHsl Bce OOJIBIIYI0 aKTYaJIbHOCTh B CBSI3M C TOBBIIICHHBIMH TPeOOBaHUAMH K 3(PPEKTUBHOIM
MHTEJUIEKTYalbHOM AesITeNbHOCTH BO BcexX cdepax (yHKIIMOHUpOBaHUS oOmiecTBa. HecMmoTpst Ha
JAaHHBIE O BBICOKOW HACIEIyeMOCTH KOTHUTUBHBIX criocoOHoctert (30—-80 %), mano u3BEeCTHO O
TeHETUYECKUX MEXaHM3MaX, BOBJICUCHHBIX B UX (yHKIMOHUpoBaHHE. OIHAKO HIUPOKO MPHUHST TOT
(akT, 9TO B OCHOBE KOTHUTUBHBIX CIIOCOOHOCTEH JIS)KHUT TOJUTCHHBIA MEXaHU3M, MPUIEM KaXIbIi
reHeTuyeckuit ¢GakTop uMeeT KpaiiHe HeOombmoil pasmep 3ddexra. CornacHo «rHUIIOTE3E
YHHUBEPCAJIbHBIX TE€HOB», TECHETHYECKHE MEXaHU3MBI, OTBETCTBEHHBbIE 33 (CHOTHIIUYECCKHE
BapHallMi KOTHUTHBHBIX (PYHKIMI MO3ra, Tak k€ MOTYT NMPUHUMATh ydacTue B (POpMHpPOBAHUU
pa3nuuHbIX ncuxonaTtonoruil (aucnexcus, CIABUI, aytusm u T.1.).

B nocneanue necsaTuieTue reHETHUECKUN aHAIW3 KOTHUTHBHBIX (DYHKIIMHA MO3ra, KaKk U MHOTHX
JIPYTUX CJIOXKHBIX IPU3HAKOB, IpeTepriedl U3MEHEHus. JOMUHHpYIOIIME METOJbl IIOUCKa
accolManuil U CIEIJICHUS! TeHOB TENepb 3aMEHSIOTCS METOJaMH IMOJIHOT€HOMHBIX HCCIIeI0BaHUMN
(GWAS), uienpto KOTOPBIX SBJISIETCS] MOMCK HEOOJBIINX TeHETHYECKUX 3(PPEKTOB, BIUAIONIMX Ha
WHIUBUAYaJbHBIE PAa3INyuus B YPOBHE KOTHUTHBHBIX CIOCOOHOCTeH. TeM He MeHee, STH METOJbI
UMEIOT cBou orpanudeHus. Pesynbratet GWAS unccnenoBanuii 00NbIIUX U MAacIITaOHBIX BHIOOPOK
U OLIEHKH HECKOJbKUX MWIIMOHOB SNP mokazanmm, 4TO KaxAbli KOHKPETHBIM T'e€HETHYECKH
MapKep OKa3bIBAaeT BECbMa CKPOMHBIN 3(h(PEKT, U BCE BMECTE OHU OOBICHSIOT TOJIBKO HEOOJBIIYIO
yacTh HabmogaemMol (PeHOTUMUYECKOW M3MEHYHMBOCTH. Tak, KpymHOMAacIITaOHblE T€HETUYECKUE
WCCTIEIOBAHUS TO3BOJMWIN OO0BICHUTH 10 20% wu3 50% HacimenmyeMocTH WHTEIUIEKTa. Takum
o0pa3oMm, oOcTaeTcsi IOKa HepelIeHHBIM BOMNPOC O CKpbITOH HacieayemocTH (okoso 30%).
[IpyurHaMu AaHHOM TPOOJIEMBI MOTYT SIBJISITHCS 3MHUCTATUYECKHE B3aUMOJICHCTBUS, HETOIHBIN
OXBaT TEHETUYECKUX MAapKepOB, BKJIAJ PEAKUX BApUAHTOB, a TaKKe BIHUSHUE TE€H-CPEIOBBIX
B3auMoAeHCTBUU. OTAENBHO CIEIyeT OTMETUTh 3HAUYEHHWE OJIUTCHETHUYECKUX MOAU(pUKAIIH,
HanmpuMmep MetunupoBanue win nepenada PHK mexay nmokoneHusimu, cnocoOHble 00yclaBIUBaTh
3 PEeKT POaUTETHCKOTO MPOUCXOKACHUSA, KOTOPBIM TOJDKEH TepAThCs B coBpeMeHHbIX GWAS.
Takum o0paszoM, JJIsl TOHUMAHHS MOJICKYJISIPHO-TEHETUYECKONW MPUPObl KOTHUTUBHBIX (PYHKIIUN
MO3ra, KaKk B HOpME, TaK ¥ MPU Pa3IMUHBIX NCUXOMNATOJOTHAX, HEOOXOJUMO HCIIOJIb30BaTh OoJiee
MIUPOKUN  MEXAUCIMILIMHAPHBIN TIOIXOJ, BKIIOYAas HECKOJIbKO KOHBEPTEeHTHBIX HCTOYHUKOB
nH(popManuu st HACHTU(PUKAIMA COOTBETCTBYIOMNUX KIMHUYECKH BaKHBIX T€HOB.
Baaromapuocru. IlyOonukanus moAroTroBieHa 3a cueT rpaHta Poccuiickoro Hay4dHoro ¢onja
(mpoekt Nel7-78-30028).
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HEPCOHATM3HPOBAHHBIN MYJIbTHOMHBII OAXOJ UIs1
U3VUEHMS CJIOKHBIX 3ABOJEBAHU YEJIOBEKA

Hazapeunko M.C.l‘2‘3, CrermoB A.A.% Mapxkos ABI, Koponesa I0.AL 3apyoun AAL
[Tappim ﬂ,.B.g, Bammaxmeron H.P.l, KazaHnies A.H.Z, bypkos H.H.Z, bap6aparm 0.J1.%,
I1y3sIipeB B.IL"®

YHUU meouyuncioii cenemuru, Tomcxuii HUML], Poccus, Tomck, Habepeocnas pexu Ywartixu, 10;
HUH Komnaekcrvix npobnem cepoeuno-cocyoucmulx 3abonesanutl, Poccus, Kemeposo, Cocrogulii
oyaveap, 0. 6; 3Cu6upc:<ub7 eocyoapcmeenHuvlll Meouyunckuti ynusepcumem, Poccus, Tomck,
Mockosckuii mpakm, 2

maria.nazarenko@medgenetics.ru

B mnocnennee necsrtunerne HaOMIOAAeTCSl COBUT MApagurMbl B HCCIEAOBAHMM 3a00JeBaHUN
YeNoBeKa OT OIICHKHU OT/ENIbHBIX I€HOB-KaH/IMATOB K aHAIN3y BapuabeITbHOCTH HA YPOBHE F€HOMA,
SMUTCHOMAa M TPAHCKPUIITOMA C IOMOIIBI0 BBICOKOPA3PEIIAOIINX TEXHOJIOTHNA U IMOCIICTYIOmeH
OoronH(popMaMOHHONH 00pPaOOTKOM MOIY4eHHOTO MaccuBa MYJIbTHOMHBIX JaHHBIX. Mcronb30Banue
JAHHOTO TIOJXOJa TIO3BOJSIET TMOJYYUTh «HEIPEAB3SITHIN» TMOPTPET MOJICKYJISPHBIX COOBITHH,
MPOUCXOJIIIMX B TKAaHAX U OpraHax MHuIIeHed 3a0oiieBaHUN Yy OTAEIbHBIX WHIUBUIOB.
[Ipenmosaraercs, 4To B pe3ysibTaTe OyayT BBISBICHBI MEXaHU3MBI 3a00JICBaHUH, a TAK)KE OIICHCHA
(GyHKIIMOHATbHAS 3HAYMMOCTh paHee OOHApY)KEHHOH CBSI3M TEHETHYECKHMX BapHaHTOB C
OTJICIBHBIMU SHI0OPEHOTUTIAMY HIIH CJIIOKHBIM (DEHOTHUITOM 3a00JICBAHHSI B IIETIOM.

B paborte ¢ momomIp0 MUKPOYUIIOBBIX TEXHOJIOTUW BBHIMOIHEHO MPO(UIMpPOBAHUE UYMCIA KOMUN
yuactkoB JJHK (CNVs), metunupoBanus JIHK u sxcrpeccuu reHoB KJIETOK COCYIOB UM KPOBH
MY>KYHUH C KIMHUYECKH BBIPKEHHBIM aTEPOCKIEPO30M COHHBIX W KOPOHAPHBIX apTepuil u
MeTabonuueckuMm  cuHapoMoM. Jlns  moxarBepxkmaromero ananmmza CNVs  ucmonp3oBaHa
konuuectBeHHas [I[[P B pexume peanbHOrO BpeMEHH, a W3MEHEHHE YPOBHS METHIMPOBAHUSA

OTJIETIbHBIX Ie€HOB-KaHUaTOB BEPUPHUIIMPOBAHO c ITOMOIIIBIO OUCYIbPUTHOTO
MUPOCEKBEHUPOBAHUS. Y TMALMEHTOB B KIETKaX KPOBU M COCYJOB BBISBIICHBI MPEUMYIIECTBEHHO
«10OPOKAUYECTBEHHBIC) CNVs, KOTOpbIE pacroJiarajinuch B obnactu TE€HOB

MMMYHOBOCHAJIUTEILHOIO OTBETa M MeTaboiIMyeckux myTeil. BrepBble uaeHTHPHIMPOBAHHOE
penkoe yBenuueHue uyucia komuit ydactkoB JJHK B xpomocomHom permone 10q24.31 (ERLIN1)
UMEJN0 COMAaTH4EeCKOE NPOUCXOXKAECHHE B KIETKaX KpPOBM OTAEIbHBIX IMAalMEHTOB [l].
ATepockiepoTHieckre OJSIIIKY 10 CPaBHEHHIO C MHTAaKTHBIMHM apTepUSMU XapaKTEepPU30BAJINCh
YMEpEeHHbIM  yBenuueHueM ypoBHsS  mertunupoBanus JIHK. Haubonee  BbIpakeHHOE
runoMeruiupoanre JIHK B arepockiepoTmdeckux OMsIKax MO CPaBHEHUIO C HHTAKTHBIMU
cocyaamu 3apeructpupoBano B permone 2q31.1 (HOXD4/HOXD3/MIR10B) [2]. Ilpum
uHTterpaibHoM  a”Hanmu3ze CNVs u  merwmmpoBanuss JIHK ¢ skcnpeccuedt reHOB B
aTePOCKJICPOTHUECKUX OJIAIIKAX [0 CPAaBHEHHIO C HWHTAKTHBIMH apTEepHsIMH TOKA3aHO, 4TO
MMMYHOBOCHAJIUTEIbHBIN OTBET, U3MEHEHNE MeTaboIM3Ma JIMMU0B/ IMIMUAHBIX Kallellb, OKUCIEHHE
KHUPHBIX KUCIOT B MUTOXOHIPUsIX, Wnt-CUTHANBHBIN MyTh U TpaHcopMainus (eHOTUNa KIETOK B
KJIETKax COCYIOB MOTYT OBITh «JpaiiBepaMu» B OTHOILIEHWU TMAaTOJOTUU. Bo3MoOXXHO, 4YTO
BapuabensHOocTh CNVs u merunupoBanus JJHK B ymepeHHoi 1030- M TKaHecnenupUuHON
(coMaTHuecKoif) MaHEepe MOXKET OOBSICHUTH PUCK PA3BUTHSI aTEPOCKIIEPO3a.

[1]. Nazarenko M.S., at al., Genomic structural variations for cardiovascular and metabolic
comorbidity. // 2017, Sci Rep. V.7 P. 41268.

[2]. Nazarenko M.S., et al. A comparison of genome-wide DNA methylation patterns between
different vascular tissues from patients with coronary heart disease. // 2015, PLoS One. V. 10. P.
e0122601.

Baarogapuocru: PaGora BhIMOTHEHA NMpU MojAepke TpaHToB Poccuiickoro Hayunoro ®onpa
(Ne14-15-00305, Ne16-15-10150).
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NGS CEKBEHUPOBAHUME KAK METO/I IOUCKA HOBbIX MAPKEPOB
OXKUPEHMA U CAXAPHOI'O IUABETA 2

I'notos A.C.1'2'3, bapbutor F0.A., Tnoros O.C.1'2‘3, CepeobpsikoBa E.A.l’z, IIpeneyc AB.,
[Tones IL.E.l, [ITyBanoBa A.P.}, Hacwixosa }O.A.l'z, IToxposckas M.C.S, Memkos A.H. >,
CuBakoBa O.H. 5, Hpankuna O.M. 5, Bacunnes E.B.S, VYpazos C.IL 3, Capana AM
[lep6ax cr.t? bapanor B.C.}2

'orsoy BIIO «Cankm-Ilemepbypeckuii eocyoapcmeennvlii yuugepcumemy, Poccus, Canxm-
Ilemepoype, Ynusepcumemckasn nab. 7-9, 2OIrHEY «HUU ATuP um./[.0.Ommay, Poccus, Canxm-
Iemep6ype, Mendeneesckas nunus 0.3 , “I'E CII6 TBY3 «lopodckas Gonvruya Ned0y, Poccus,
Canxm-Ilemepbype, Cecmpopeyx, bopucosa 9 , 4Hﬂcmumym ououngopmamuxu, Poccus, Cankm-
llemepbype, Kanmemuposckas 24 , 5SPIBY «I'HULIIM» Munsopasa Poccuu, Poccus,
Mockea, [lemposepueckuui nep., 10, cmp. 3.

anglotov@mail.ru

[ToTHOreHOMHBIE acCOLIMATUBHBIE HCCIIEAOBAaHMsS ObUIM HACTOSILIUM IPOPHIBOM B H3y4YEHUU
HACJIEJICTBEHHBIX (DAaKTOPOB MOJIMTEHHBIX 3a00sieBaHmi. Ha ceroaHsmHmii 1eHp ycTaHOBIICHO Ooiiee
70 reHeTUYECKUX BapUaHTOB, ACCOLMUPOBAHHBIX C pa3BUTHEM OKUpPEHUs U Oosee 80 BapuaHTOB — €
caxapubiM nuaderom 2 (CJ12). Oxnako, Ha HaII B3TJISA[, UCIOJIB30BAHUE JAHHOTO METOJA, KaK U
JAPYTUX KJIACCUYECKUX IOJIXOAOB [UIl YCTAHOBJICHHMS NPUYMH MYJIbTH()AKTOPHBIX 3a00seBaHUI
(M®3) B «3py» IOJIHOICHOMHOIO CEKBEHHpPOBaHMS SBHO HenocTarodyHo. [loaTomy uenbro
HACTOSILEro MCCIEeI0BaHUs CTaJl MOMCK HOBBIX MapkepoB oxxkupeHus U CJI2 ¢ moMolp0 MeTo0B
HK30MHOT'O CEKBEHHPOBAHUSI.

buooOpa3ipl manueHToB U KOHTponiss Obuin cobpanbl Ha 0aze I'b Ned0 u «THULIIM».
CexBenupoBanue o6paszioB JIHK (70 oOpasmo mnanuentoB u 20 KOHTpOJISI) TMPOBEIECHO Ha
npubopax Wnmomuna Hiseq 2500 u Hiseq 4000. [y nmpurotoByieHust 6UOJINOTEK HCIIOIb30BAIN
Habopsl Roche SeqCap EZ MedExome u Illumina TruSeq Exome. AHanu3 naHHBIX TPOU3BOIAMIICS
IpU TOMOIIM NpOrpaMMHbIX makeroB bwa, Picard, Genome Analysis ToolKit (GATK) u
SnpEff/SnpSift. [dns 00paGoTku pe3yabTaTOB HCIHOIB30BAIA TECThl aCCOLMAIIMH OWHAPHBIX
MIPU3HAKOB C OT/AEIbHBIMH BapHAHTAMH, TECThI acCOLMAIMM OMHAPHBIX NMPU3HAKOB C OTIECIbHBIMU
TeHaMH, a TAK)Ke TECThI ACCOIUAIINN KOJIMIECTBEHHBIX TPU3HAKOB C OT/IEIBHBIMUA BapHaHTaAMH.
Cpenn usBectHblx GWAS BapuanTOB TpeHA K acconuanuu ¢ CJ[2 neMOHCTpUpOBanu MapKepbl
rs60980157, rs2148982, rs9379084 B remax GPSM1, PAGE5 u RREB1. Amamu3 accommanuii ¢
«pEeIKUMHU MapKepamMM» BBISIBHII CIIeIyIole MapKepbl oxkupenus: rs143262370 rena MCSR, rs328
rena LPL, rs33997857 rena LPIN1, rs587776842 rena DRD4 u CJ12: rs147101544 rena KRTAPS,
rs57195580 rena RTP1 u rs61751322 rena KNTCI1. B pamkax Harpy304HOro Tecta BapMaHTOB ObLI
BBIsIBJICH 0JiMH HOBEIHN Jlokyc CJI2 - ren PRR4. Bapuants! rs11705041 rena KIAAQ0930, rs4594362
reHa NOSIP Obin accoumpoBaHbl ¢ MOBBIINIEHHBIM YPOBHEM TJIIOKO3bI, a BapHaHThl rs5005869
rena ANKRD36C, rs2684075 rena FAM86B2, rs200528112 rena NBPF8.2 — ¢ moBbIIeHHBIM
YPOBHEM TPUTIHUIIEPHUIOB.

B pamkax paHHoi paboThl Hamu ObUla MPOJEMOHCTPHpPOBaHA 3(PGEKTUBHOCTH TEXHOJIOTUMN
MOJTHOPK30MHOT'O CEKBEHUPOBAHUS JJISl TIOMCKA HOBBIX MAapKEPOB MHOTO(AKTOPHBIX 3a00JIE€BaHUM.
VY cTaHOBIEHBI HOBBIE I'PYIIIBI 3HAYMMBIX JIOKYCOB prucka CJI2 u oxupenus. OJHaKO HalJCHHBIE
JIOKYCBI pUCKa CIIEAYET MOATBEPIUTH Ha OOJBIINX BHIOOPKAX.

BaaromapuocTu: lVcciienoBanue BBITOJIHEHO YacTUYHO NpH Tojajepkke rpanta PH® Nel4-50-
00069 u uactuyno kommanun OOO «Ilapcex». PabGora BeimonmHeHa Ha 6aze PLl «buobank»
Hayunoro ITapka CIIOI'Y.
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®EHOMEH COYETAHHBIX BOJIE3HEN: OT UAEHTU®UKALIUA
MEXAHU3MOB K TIOUCKY JIEKAPCTBEHHbBIX MUIIIEHEM

bparuna E.}O.l, Opeiinua M.b l, babymkuna H.H.l, JKancanosa I/I.)K.l, I'onuaposa I/I.A.l,
Usanncenko B.A.% Jlocenxo B.E.?, Hofestaedt R.*, Hazapenko M.C.}, Iy3sipes B.IL!
217174 meouyunckou eenemuxu THUMI], Poccus, Tomck, Habepeocnas pexu Ywatiku, 10,

2 UIul” CO PAH, Poccus, Hosocubupck, np.ax.Jlaspenmoesa, 10;

3 Hayuonanvnoiti meouyunckuii ynusepcumem um. A.A.Boeomonvya, Yxpauna, Kues, Oynveap
Tapaca Lllesyenxo, 13/7;

*Bielefeld University, Bielefeld, Germany Universititsstrafe 25

elena.bragina72@gmail.com

CornacHo snuaeMuonorudeckuM JaiHbiM y 20%-90% nanueHToB perucTpupyroTcsi KIMHUYECKHUE
MPOSIBJICHUS OJAHOBPEMEHHO HECKOJIbKUX 3a00JIeBaHMM, CBS3aHHBIX MEXIYy COO0O0M eauHBIM
MATOTEHETHYECKUM MEXaHU3MOM — MpsiMas KOMOPOMIHOCTH (cuHTpomus). OAHAKO CYIIECTBYIOT
3a00JIeBaHUs, KOTOpPHIE PEAKO BCTPEYAIOTCS OJHOBPEMEHHO Yy OJHOTO IalueHTa —oOpaTHas
KOMOpOUAHOCTh (muctponus). MccrnegoBanus, HampaBi€HHbIE Ha HACHTU(UKAIIMIO OCHOBHBIX
3aKOHOMEPHOCTEH (PYHKIIMOHUPOBAHMS M BBISIBIICHUS KIIIOYEBBIX MOJIEKYJSIPHBIX IPOIECCOB,
MPOUCXOJAIMIMX MpU  (OPMHPOBAHUM  PA3IMYHBIX MATOJNOTHYECKUX  (PEHOTHNOB, MOTYT
MPEACTABIIATH YPE3BBIYANHBIN HHTEPEC HE TOJIBKO ISl TOHUMAHUS MaToreHe3a 00Je3Hel, HO U I
UIACHTU(PUKAIIMN TMOTCHIIMAIBHBIX MOJIEKYJISPHBIX MHUIICHEW [Uid JIeKapcTB U pa3paboTKu
TapreTHOW Teparuu.

B pabGore peanu3oBaH  MOAXOA, UHTETPUPYIOIIMK  JaHHBIE  OMOMH(DOPMATHKH U
SKCIIEPUMEHTAJILHOTO MCCJIEI0BAaHUSl Ha IpuMmepe mnap 3a0osieBaHUN — OpoHXMajbHas acTMa U
aprepualibHas TUNEPTEH3Us] (CUHTPOMUs), a Takke OpoHXUaldbHas acTMa H TyOepKyse3
(nuctponusi). B pesynbrare ncnonb3oBaHUs pa3IMYHBIX OMOMH(DOPMATUYECKUX IMOAXOMOB, Cpelu
HauboJee BaXKHBIX TE€HOB JIJIS1 AKCIIEPUMEHTAIBLHOTO TIOATBEPKICHUS KOMOPOUIHBIX CBSI3EH MEXKIY
acTMoi u runeprensuel BeiOpansl TLR4, CAT, IL10, CST3, ICAM1, IRF6, NFKB1, PNP, SELL,
SPP1, SMC2, SERPINA1, IL2RB, HSPA4, ANG/RNASE4, FOS, NT5C2, BHLHE40 [1]. [us
HCCTIEIOBAHUS aCTMBI M TyOepKyJie3a mpuoputeT Obin otnan reHam IL2, ILS, IL10, IL12B, TNFA,
IFNG, HLA-DQB1, HLA-DRB1, CCL2, IL1B, IL4, IL6, CXCL10, SPP1, VDR, SLC11A1,
TNFRSF1B, CD4, CD79A [2]. [nsa BeimenepeuncieHHbIXx TeHOB MetogoM MALDI-TOF wmacc-
cnexktpomerpun u IIIIP B pexume peanbHoro BpemeHn usydeHbl €QTL SNPs y mamnuenrtos c
M30JIUPOBAaHHBIMH M KOMOPOWMJIHBIMU 3a0ojeBaHUAMH. B pe3ynbTaTe yCTaHOBJIEHO, YTO
HauOOJBIINN BKJIAJ B KOMOPOUIHOCTh aCTMbI U THUIEPTEH3UU MOTYT BHOCUTH TeHbl TLR4, CAT u
ANG/RNASE4, cBUIETENBCTBYSI O BaKHOCTH BOCIAICHHUS, OKHCIUTEIBHOIO CTpEcca W MPOIECCOB
HEOBACKYJSpHU3aIlMU Ui TaToreHesa oOoux 3a0oneBaHWil. MeXxaHH3MOM, CIHOCOOCTBYIOIIUM
HCKIIIOYUTEIIBHO PEAKOMY COUYETAaHHWI0O AacCTMBl M TyOepKyne3a, MOXKET ObITh upe3MepHas
aKTUBAIA/TIOfaBIeHIE reHoB BocnanuTepHoro orsera IL10 u TNFA.

[1]. Sail O.V. et al., Novel candidate genes important for asthma and hypertension comorbidity
revealed from associative gene network. // 2018, BMC Med Genomics., V.11(Supl 1), P.15.

[2]. Bragina E.Yu. et al., Insights into pathophysiology of dystropy through the analysis of gene
networks: an example of bronchial asthma and tuberculosis. // 2014, Immunogenetics, V. 66(7-8),
P. 457-465.

BbuaaropapuocTu: JlanHas pabota BbImonHeHa npu mozajepxkke rpanta VolkswagenStiftung “In
silico screening and experimental validation of new drug targets for the treatment of co-morbid
multifactorial diseases” (#90335); mnpoekTa «PeKOHCTPYKIMS, KOMIIBIOTEPHBI aHaIN3 W
MOJICIUPOBAHNE CTPYKTYPHO-(YHKIIMOHATBLHON OpraHU3alni OMOMETUITMHCKN 3HAYUMBIX T€HHBIX
cereit» KomruiekcHoil mporpammsel pyHnamentansHbix uccnenoBanuit CO PAH; rpanta POOU
«"enernyeckue haxToOpbl KOMOPOUTHOCTH MHOTO(GAKTOPHBIX OoJie3HeH uenoBeka» Nel5-04-05852.
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FUNCTIONAL CHARACTERIZATION OF HUMAN REGULATORY
VARIANTS BASED ON TRANSCRIPTOMIC DATA AND THEIR
IMPLICATION IN PHENOTYPIC OUTCOME

Korbolina E.E.»?, Bryzgalov L.O. ** Merkulova T.I.}

'IcGC SB RAS, Russia, 630090, Novosibirsk, pr. Lavrentyeva, 10; *NSU, Russia, 630090,
Novosibirsk, Pirogova st., 1; ®SC Vector-Best, Russia, 630117, Novosibirsk-117, I\b 492
lungry@bionet.nsc.ru

The prior computational study, presented in 2018 [1], identified 1476 human regulatory SNPs
(rSNPs) that were selected based on the assessment of their potential to affect gene expression
according both to positional and functional criteria. Here we employed the differential gene
expression analysis in order to explore the landscape of phenotypic manifestation of these
regulatory variants.

Included were the SRA datasets on 327 RNA sequencing experiments in postmortem human brains
on neuropsychiatric patients. Since most rSNPs of the total 1476 did not fall within the transcribed
genomic regions, we determined the rSNP alleles in brain samples using specifically selected
coding markers. To that end, we discovered the SNPs within the transcribed regions of known
human genes from 3500 individual genomes originating from the 1000 Genomes Project. The
relative distances between rSNP and each coding SNP was measured by a ratio of the number of
people with different haplotypes to the total number of people found to have this coding SNP from
1000 Genomes data. The coding SNP was involved as rSNP marker, if the ratio was less than 0.1.
Further analysis was conducted separately for each studied rSNP position. The total of 327 brain
samples was divided into ‘homo-‘ and ‘heterozygous’ working groups focusing on the certain rSNP
allelic combination. Next, we used DeSeq 2.0 to identify the genes that were differentially
expressed (padj <0.1) between the ‘homo-‘and ‘heterozygous’ sample groups. The resulted gene
lists for 147 rSNPs were analyzed based on their enrichment scores for associated GO\dO terms and
KEGG pathways using R clasterprofiler tool (padj <0.05). As a result, we have unearthed the
variants of considerable interest from the starting point of genetic predisposition for a number of
socially significant diseases and human traits. This analysis may show evidence for a novel
effective algorithm in analyzing of regulatory variants genome-wide and building prognosis of their
effects on the individual phenotype. [1]. Korbolina E.E. et al., Novel approach to functional SNPs
discovery from genome-wide data reveals promising variants for colon cancer risk. // 2018, Hum
Mutat., V. 39(6), P. 851-859. doi: 10.1002/humu.23425.

Acknowledgments: This study was supported by the Russian Foundation for Basic Research
(RFBR): grant #18-29-09041.
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OCOBEHHOCTHU TEHO®OH/IA CMEIIAHHOT'O HACEJIEHUS
METATIOJIMCA, 3HAUYUMABIE JIJISI 3ATAY JHK-UJIEHTU®UKALIMNA

Kyp6arosa O.JI., Yauna N.T'.

DedepanvHoe 2ocyoapcmeenHoe 6100xcemHuoe yupedcoenue Hayku Mncmumym obweil 2eHemuxu
um. HU. Basunosa Poccuiickoii akaoemuu nayx, Poccus, 119991, Mocksa, ya. I yokuna, 0. 3
okurbat@list.ru

[Ipoananu3upoBaHbl  BaXHEWIINE  OTIMYUTEIbHBIE  OCOOCHHOCTH  T'OPOJOB-METaloUCOB,
CO3/IA0IIKE CIOXKHOCTHU MpHU (hopMupoBaHuH 0a3 JaHHBIX (pedepeHcHbIX rpynn) aus meneit JTHK-
UJIEHTU(DUKAITUH.

B Meramonucax — NOBBIIEHbI  PUCKM  BO3HUKHOBEHHUS  MHIMJIEHTOB,  IPECTYIUICHUH,
TEPPOPUCTUYECKUX aKTOB, Tpedyroumx meponpusatuil no IHK-uaentudukanyu npecTyrnHuKoB U
xeptB. B P® HacuuthiBaercs 16 ropoJOoB-MHJUIMOHHUKOB, CYMMapHOE HAaCEJIEHHE KOTOPbIX
cocraBiseT moutu 35 muH. uen. (32% ot ropoackoro HaceieHus U 24% OT BCero HaceJIeHHs
ctpanbl). OcoOyI0 CIOXKHOCTh JUIsl PEIICHHs 33/ady KPUMHHAIMCTHKU TMPEACTABISIOT OrPOMHAS
YHCIIEHHOCTh HACEJIECHHsS MErarojiuca, ero OoJbllias IUIOTHOCTh, BBICOKAas MOOMJIBHOCTh M Kak
CIIEICTBUE — AHOHMMHOCTb, 3aTPYIHSIONIAasl pacKpbITHE NpecTymieHud. OrpoMHBIA NPUTOK
MUTPAaHTOB MPHUBOJUT K MHTEHCHUBHOH 3aMeHe reHo(oHa KOPEHHOTO HacelleHHs, 00yCIaBIMBaeT
3HAYUTENbHbIE  MEXKIOKOJICHHBIC  pa3iiiyusi 10 TI'eHETUKO-IeMOrpaduiecKkoil  CTPyKType
(3THHUYECKHUI COCTaB MOJIOJIOTO MOKOJIeHUsI Hambosee pazHooOpa3eH). AyTOpeaHblil Tuin OpadHoit
CTPYKTYpHI (IIMPOKOE PAacIpOCTPaHEHHE MEKHAIIMOHAIBHBIX OpakoB) 00yCIaBIMBACT CMEIIAHHBIN
XapakTep HaceJeHHs Meramojuca B OSTHHYECKOM, AaHTPOIOJIOTHYECKOM M T'eHETHUYECKOM
OTHOIIEHUU — JIMIIb Manas 4acth (3-5%) npencraBureneil Hanbojgee MHOTOUMCIEHHON B ropojie
HAllMOHAJIbHOCTH HE HUMEET B CBOMX PpOJOCIOBHBIX IPEAKOB IPYIMX HALMOHAIBHOCTEH U
MUTPaHTOB. JlOMOJHUTENbHAS CIOXKHOCTh — HaJIM4YUe MOJPa3eIEHHOCTH MOMYJISIUU Meraroinca
— HEOJHOPOIHOCTH PACCEICHMs] ATHUYECKHUX TPYII IO TOPOJICKOM TEPpUTOpUH (TEHIEHLUSA K
0o0pa3oBaHMIO <«ATHUYECKUX KBapTaJlOB» WJIM aHKIABOB) U  IIOJOXKUTEIbHOM OpadHoOil
acCOPTaTMBHOCTH M0 T'€HETUYECKU-3HAUMMbIM IpH3HaKaM (IPEeUMYILIECTBEHHOE 3aKI0YEeHUE
OpakoB CO «CBOMMH» — IPEICTABUTEISIMU TOH K€ 3THOTEPPUTOPUAILHONW TPYIIbI, 3EMIISIKAMH).
HectaOunpHOCTP  NPOLIECCOB  €CTECTBEHHOTO  BOCIPOM3BOJCTBA  HACENIEHHs,  HaJW4ue
MEXITHUYECKUX PAa3IMYUil B TEMIIaX €CTECTBEHHOIO NPHUPOCTa MPUBOAUT K OTCYTCTBHUIO
YCTOMYMBOrO BOCIIPOU3BO/ICTBA TEHO(POHA B OKOJIECHHUSX.

HekoTopele 13 mepedyucIeHHBIX OCOOCHHOCTEM HOCAT OOIMi XapakTep, Apyrue HUMEIOT
IIPOCTPAHCTBEHHYIO U BpEMEHHYIO criennpuky. O4eBHIHO, UTO CMEIIAHHOE HACEIeHNEe METraroinuca
B MCTOPUYECKOM IIJIaHE MPECTABIIAET HOBYIO MOJEIb MOMYJISIUOHHON CTPYKTYpBI, A1 KOTOPOMH
HE00X0MMO pa3pabaThiBaTh CrielManbHble 0a3bl JaHHbIX Ui neneit JJHK-unentudukanmm.
Pabora BBIIONTHEHa B pamkax TeMbl rocymapcrBeHHoro 3amanuss MOI'em PAH 0112-2016-0002
«HMccnenoBanue reHO(GOHAOB U MOMYISAIMOHHO-TEHETUYECKass CTPYKTypa KUBOTHBIX, PAaCTEHUH U
yelnoBeka» M B paMkax Meponpustua 10 HaydyHO-TexHHMYeckod nporpammel  CorO3HOTO
rocynapctBa «JIHK-unentuduxamms».

01"1
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ITAJIEOI'EHETHUKA HACEJIEHUA CUBUPU U COINTPEJAEJIbHBIX
PEI'MOHOB EBPA3NU

Mumunenxo A.C. 123

1@edepaﬂbelﬁ uccneoogamenvckuii. yenmp Hucmumym yumonoeuu u eenemuxu CO PAH,
Poccuiickas ®@edepayus, e. Hosocubupck, npocnekm Axademuxa Jlaspenmwvesa 10, 630090,
2HHcmumym Apxeonoeuu u smuocpagpuu CO PAH, Poccuiickas ®edepayus, 2. Hosocubupck,
npocnekm Axkademuxa Jlaspenmoesa 17

3 Hosocubupckuii cocyoapcmeennwiii ynusepcumem, Poccutickas @edepayus, 2. Hosocubupck, yi.
Ilupoeosa, 2

alexpil@bionet.nsc.ru

[TonyAsIMOHHO-TEHETHYECKHUE U 3THOKYJIBTYPHBIE MPOIIECCHI, IPOTEKABIINE B PA3IMYHBIX pailoHAX
Cubupu W CONpeNeNbHBIX PErHOHAX, WIPAd KIIOYEBYIO POJb B CTAHOBICHHH COBPEMECHHOMN
KapTUHBI TeHETUYECKOW BapuabenbHOCTU HaceneHus EBpasuu. PazButue MeTOJ0B ManeoreHeTHUKU
MO3BOJIMJIO HCCIIEIOBATh TEHO(OHJ pPa3HOBPEMEHHBIX TpYII JpeBHEro HaceneHus Cubupw,
CYILIECTBEHHO JOMOJHUB BO3MOKHOCTH 3THOTEHOMHUKHU. Pa3BuUTHE METONMYECKOW a3bl MO3BOJIUIO
MEPEUTH OT aHamu3a reorpapuveckd Pa3pO3HEHHBIX MAJIOYUCICHHBIX 00pa3ioB apesHeir JTHK k
aHallM3y CEpUMHOr0 MaTrepuaja, Pernpe3cHTATHMBHOIO IO OTHOIICHUIO K APEBHUM MOMYJISAIUSIM
UCCIIeTyeMbIX peruoHoB. OgHUM K3 HambOoJee MEePCIEKTUBHBIX IOIXOJOB B JIAHHOW o01acTu
SBJICTCS aHAJIU3 TUAXPOHHBIX MaTEPHANIOB OT MOMYJIALNNA, CMEHSIBIIMX APYT APyra Ha OJHOU U TOM
KE TEPPUTOPUHU HA TMPOTHKEHUH IUTEIBHOTO BpeMeHHU. TakoW MOJXOJ MO3BOJISIET BBITOJHUTH
aHaJIM3 TMHAMUKY T€HETUYECKOT0 COCTaBa HACEJIEHUSI BO BPEMEHU U OLICHUTh KOPPEJISIHNIO JAHHBIX
MAJICOTCHETUKH W JAPYrUX  HANpaBlieHWH, BKIIOYAs  apXeoJioTHUI0 W (U3HUYECKYIO
MAJI€0aHTPONONOTHIO, PEKOHCTPYUPOBAB, TaKUM O0pa3oM, KOMIUIEKCHYIO KapTHHY IPOIIECCOB
(hopMHUPOBaHHS TEHETHUECKOM crienn(DUKN HACETICHHS perroHa. B MoKaie paccMOTPEHBI TaHHBIE O
CTPYKType TeHO(hOH/1a JPEBHETO HACEICHHsI HECKOIbKUX pailoHOB CHOUpH, BKIIOYAs KaK JaHHbBIE
MaJI€OreHETUYECKOr0 MCCIEeI0BaHUs JUaXpPOHHBIX BBIOOPOK u3 momynasuuid tora Cubupwu,
MOJIyYEHHBIE T0J] PYKOBOACTBOM aBTOpa, TaK W HMEIOIIUECs JUTepaTypHble naHHble. Ocoboe
BHUMAaHUE VJCJIECHO POJIM aBTOXTOHHBIX M TPUNUIBIX (B COCTaBE MHTPANMOHHBIX IOTOKOB
Pa3IMYHBIX SMOXU W HANpaBleHUI) reéHETHYECKUX KOMIIOHEHTOB B (DOPMHPOBAHUM T'€HETHYECKOU
BapHa0EeNbHOCTH KOPEHHOTO HaceNleHHWsl pa3nu4HbIX paiioHoB Cubupm. Ilanmeorenermueckne
pe3yNnbTaThl PacCMOTPEHBI B KOHTEKCTE JAaHHBIX apXeoJOTMH W (U3UYECKOW aHTPOMOJIOTHH O
paccMaTpuBaeMBbIX TPYIIIAX JAPEBHETO HACEIICHUS PETHOHA.

Pa6ota BrInonHeHa npu GpuHaHcoBO noanepxke rpanta PH® Ne 17-78-20193.
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W3MEHUYMUBOCTbh MUTOXOHJIPUAJIBHOM JJHK YEJTOBEKA U
CEPAEYHO-COCYIUCTBIE 3ABOJIEBAHUSA

['onybenko M.B.}2, 3apyoun A.A.%, Canaxos P.P.', Mapkos A.B.%, babymkuna H.ILY,
CrnenoB A.A.Y, Tapacenko HB., Hazapenko M.C.l’z, ITy3e1pes B.IL!
1Haylm0-ucczzeaoeameﬂbcxuﬁ UHCIMUMYM  MeOUYUHCKOU 2eHemuKy, TOMCKUll HAYUOHANbHbIU
ucciredosamenvbckull meouyunckul yenmp Poccutickoti akademuu nayx, Poccus, 2. Tomck; 634050,
Habepesicnas pexu Ywaiixu, 10; ZHayuHO-ucwzedoeameﬂbcmn? UHCTUMYM KOMNJIEKCHbIX Npodiem
cepoeuno-cocyoucmulx 3abonesanuti, Poccus, 2. Kemeposo,; 650002, Cocnoswiti 6ynvsap, 6.
maria.golubenko@medgenetics.ru

MUTOXOHIpUAIIBHBIM TE€HOM YEJIOBEKAa XapaKTepU3YeTCsl He-MEHJAEJIEBCKMM HAacjleIOBAaHUEM H
BBICOKOWM W3MEHYHMBOCTHIO Ha Pa3HBIX YPOBHAX OpraHM3alMU (HACIEACTBEHHBIH MOIUMOPGU3M,
snureHeTndeckne moaupukanmu, CNV, coMmaTHdeckne MyTalmuu) KaKk B HOpPME, TaK M TIpU
pa3nuyYHbIX 3a00JeBaHusAX. B yacTHOCTH, MUTOXOHApUAIbHAs TUCHYHKIIUS, UIIEMHS U CBSI3aHHBIH
C HMMM OKHCJIMTEIBHBI CTPECC HUIPAIOT BaXXHYIO pOJIb B IATOICHE3€ CEPACUHO-COCYAUCTHIX
3a00JIeBaHUH.

B pesynmbraTe mNpOBEACHHBIX HaMH UCCIENOBaHWA accommanuid mnomumoppmsma MTIHK ¢
3a00JIeBaHUSAMU CEPACUHO-COCYUCTOI0 KOHTUHYYMA U €ro 3HA0(EHOTHIIaMU ObLIO MOKa3aHo, YTO
HEKOTOpBIE TaIulorpymnibl Ha POJOCIOBHOM JpeBe uenoBeka (Hampumep, H1 u HV0) noseiuator
pPUCK pa3BuTHs MHaApKTa MHOKap/a (B TOM 4ucie moBTopHOro). ['amiorpymnmna J, Ha000poT, UMeeT
MPOTEKTUBHBIN 3(p(PEKT B OTHOIIEHWU MPOSIBICHUH CEPIIEYHO-COCYAMCTHIX 3aboneBanuii. Takum
o0pa3oM, MOKHO TOBOPUTH O TOM, YTO B MATOIEHETHKE 3a00JeBaHHUI cepaeyHO-COCYTUCTOU
CHCTEMBI MPUCYTCTBYET PeHoTunuyeckuii 3pdexr mommopduszma mt/IHK, KOTOpHIiI iposBiIsieTcs
B PHUCKE Pa3BUTHS OCIOKHEHHH B Ipeieraax CHHTPOIHMU CEPACUHO-COCYIUCTOrO0 KOHTHHYyMA.
Uccnenosanune rereporuiazmun MTIHK ¢ nmomompbio NGS B KpoBM M aTepOCKIEPOTHYECKHX
ONsIIKaxX MAIMEeHTOB C CEepACYHO-COCYIUCTHIMU 3a00JEBAaHMUSAMHU, a TaKXKe Y 3I0pPOBBIX JIMI
BBISIBUIO 3HAYUTENIPHOE YHUCJIO TETEepOIUIa3MUYHBIX IMO3ULMNA C HHU3KOM YacTOTOM MYyTaHTHBIX
ajuieneil (CyIiecTBEHHO HMKe moporoBoro 3HaueHus 70%), HO He OOHapYXWUJIO accoLMaluU
YPOBHSI TETEPOIUIa3MHM C aTepOCKIepo30M. M3yueHue MeTHIMpOBaHMs PEryISTOPHOTO pPErHoHa
(D-netnu) mtIHK mokasano, 4dTO 3TOT y4YacTOK XapaKTEpU3yeTcss OYeHb HU3KUM YPOBHEM
METUIIMPOBaHUs MUTO3MHOB kak B CpG-caiitax, Tak u BHe CpG-caiiToB (0ko0 1% y manueHToB ¢
aTepoCcKIepo3oM M oKoio 2,5%) y 310poBbIX MHAMBUAOB). Ilo-BUIAMMOMY, METWIMpPOBAaHUE HE
UTpaeT 3HAUYUTEIBHON POJIM B PETrYJSIIIMM SKCIPECCUH MUTOXOHJPHUAJIILHOTO reHoMa. Pe3ynbraTsl
uccinenoanus yucnaa konuid MT/IHK B KileTke y 340pOBBIX JIMI[ U MALIUEHTOB C aT€POCKIEPO30M
YKa3bIBalOT Ha TO, 4TO Oosee Bricokoe uncio konuid MT/IHK sBnsercs npoTeKTUBHBIM (haKTOPOM B
OTHOIICHUU CEePJIeUYHO-COCYTUCThIX 3a00JeBaHUN. MOXKHO NpPEAIONOKUTh, YTO BBIABISEMBIC HE-
HACJIE/ICTBEHHbIE H3MEHEHMsS] MHUTOXOHIPUAJIBHOIO TeHOMa (SIMUTeHEeTHYecKHue MoauduKaIn,
n3MeHenne uucna komuid MT/IHK B kieTke, comaruueckue MyTalMu), BO3MOXKHO, SBIISIOTCS
CIIEJICTBUEM BO3JCHCTBHUS OKHCIHUTEIBHOIO CTpEcca; B TO K€ BpeMs, OHM MOTYT BJIUATH Ha
(GYHKIMI0O MHUTOXOHJpPUM: KaK TMOJOXHUTEIbHO, OKa3blBas KOMIEHCATOPHBIA 3(¢eKT, Tak u
OTpHIATENIbHO, BBI3bIBAs JajbHElllIee HapyllIeHne YHEpreTUUecKoro OanaHca.
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Basis for Breeding

HPOBJEMbI AHTUBUOTUKOPE3ZUCTEHTHOCTHU B ATPAPHOM
NPOU3BO/JICTBE

JloHHUK I/I.M.l, KpuBoHorosa A.C.2 , McaeBa A.F.l, Mouceesa K.B.

‘orsoy Bo Ypanocxuii I'AY, Poccus, Examepunbype, 2OI'BHY Yp®AHUILL YpO PAH, Poccus,
ExaTtepunOypr

ktqrjp7@yandex.ru

HccnenoBanu coctaB ONNOPTYHHUCTUYECKOH MUKPOGIIOPHI M €¢ aHTUOMOTHKOYYBCTBUTEIILHOCT HA
KUBOTHOBO/JYECKUX U MNTHUIEBOIYECKUX MPEANPUATUAX YPaJdbCKOro peruona. Oroéupamn mpooObl
BO3/1yXa, KOPMOB M TPEMHUKCOB, IMOJCTHIIKHA, BOJBI I MOCHUS, JIENIald CMBIBBI C HapYKHBIX
MTOKPOBOB, CIIM3UCTHIX 000JO0YEK KUBOTHBIX U MTHUIBI PA3HBIX TEXHOJOTMYECKUX TPYII, CMBIBBI C
00OpyIOBaHUs, OTPaXKICHHUS, TOBEPXHOCTEH, KIETOK, WHBEHTApsS B pa3IMYHBIX TOYKAX
TEXHOJIOTHYECKHX omeleHuil. Becero 0110 006cnenoBano 24 npeanpusTus.

YcTaHOBWIM, YTO Ha MOJOYHO-TOBapHBIX (epmMax, CBHHOKOMIUIEKCAaX, mNTUlehadbprKax
npeoOIagaroMMI  MUKPOOpPTraHU3MaMH  SBSUTMCh 3HTEpoKOKkHW E. faecium m E. faecalis, ux
Beytensuta B 18-100% mipo6, S.aureus - B 12-46% mpoO, P. aeruginosa - B 15-38% npo6. Taxxke B
3HAYUTENbHBIX KoNM4ecTBax oOHapyxwuBanu P.vulgaris, P.mirabilis, miecHeBbie rpudsl, S.
epidermidis, S. saprophyticus, E. coli, Candida albicans — ux o6napyxuBamu B 3 -12% npo6. B.
subtilis, Enterobacter spp. u apyrue MUKpOOPTaHU3MbI COCTABISUIH B cpeHeM MeHee 3% OT Bcex
BBISIBIICHHBIX.

Ha OonbmmmHcTBE 00BEKTOB mpeolnajgalyd MITaMMbl  MHKPOOPTaHU3MOB CO  CHH)KEHHOMU
qyBCTBUTEIHHOCTHIO K ABIIL. B cpeanem mons Takux mramMmmoB coctaBisiia 55%-58%.

CpenHuil ypoBeHb PEe3UCTEHTHOCTH IITaMMOB P. aeruginosa x kapOarneHeMaM M (TOPXUHOJIOHAM
COCTaBWJI: HA MOJIOYHO-TOBAapHBIX Ppepmax - 12% u 6%, Ha CBUHOBOJYECKUX MPERNpUATUIX 9% u
13%, Ha ntunedadbpukax - 6% u 18% cCOOTBETCTBEHHO.

Haubonpiee KOMMYECTBO MYJIBTHPE3UCTEHTHBIX ITaMMOB (HeT uyBcTBUTENbHOCTH K ABII 3 mn
Oosiee KJIaccOB) BBIABISUIM Ha MOJIOUHO-TOBAPHBIX (epMax B POAMIBHBIX OTAEICHUAX, Ha
CBUHOKOMILJIEKCAX — Y OIOPOCHUBIIMXCS CBHHOMAaTOK W HOBOPOXKICHHBIX TOPOCST, Ha
nTunedadpukax — B CMbIBaxX C KIIOAKH KYP.

Ha ntunedabpuxax 0onee 40% BbIIEICHHBIX ITAMMOB UMEIN YCTOMYUBOCTh K MUHUMYM OJTHOMY
U3 TpenapaToB, MPH 3TOM MYJIbTHPE3UCTEHTHBIE LITAMMBI COCTABISUIM HOYTH 3-6% OT Bcex
BBIJICJICHHBIX MUKPOOPraHW3MOB. HanbompIree KOMMYecTBO YCTOMYMBBIX IITAMMOB OOHAPYKIIIN Y
30JIOTHCTOTO CTaQHUIOKOKKA — 65% 0T 00111er0 UX KOJINYECTBa.

Haunbonpiiee  KOJIMYECTBO ~ AMU30JI0B  PE3MCTEHTHOCTH  BBIBISLIM K MaKpOJIMAaM,
MOJYCUHTETUYECKUM NEeHULMIIIIMHAM, (PTOPXHUHOJIOHAM U K TETPALUKINHAM.
Bankomuniun-pesuctentHole 3HTepokokkd (VRE) BwisaBisimn B 4-11% 0T BceX BBIJIEIEHHBIX
mrammoB Ent. Faecium u Ent. faecalis B 3aBucumoctu ot npennpusatus. CHHerHOWHas majovka,
pe3ucTeHTHas K propxuHoIoHaM, OblIa oOHapykeHa Ha 22 npeanpusatusax u3 24. B cpeanem, nons
TaKMX IITaMMOB OT BCEX BbIIENEHHBIX P.aeruginosa cocrtaBmsana 7-12% B 3aBUCUMOCTH OT
npeanpustus.«MccnenoBanue BBITTOJHEHO MPH MoAAepxkKke Poccuiickoro Hayanoro ¢oHma (MpoeKT
Ne 18-16-00040)».
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O3UMOM MIIEHUIIbI B HAIITUOHAJIBHOM IIEHTPE 3EPHA UMEHUA
ILILJIYKBAHEHKO

Kynpsmos WU.H., [Tonomapes I.A., JIsicak H.W., becnanosa JI.A.

OI'BHY «HIL3 um.ILILJlykvanenkoy», Poccus, e.Kpacunooap, 350012, n/o-12, Ienmpanvnas
yecaovoa KHUHUCX

ipasport@rambler.ru

B 90-e roampl, B pe3ynbraTe HEAOCTATOUHOrO (MHAHCHPOBAHUS, HAOIIOAATIOCH COKpAICHHE
TEMaTUKH HAy4YHBIX HCCIIEOBaHMUI, KOTOpPOE 3aTpPOHYJO M HallEe yupekIeHHe. TeM He MeHee B
koHIe 1994 roma B oThene celeKUU MUICHUIIBI B OOJbIIOM 00beMe ObUIM 3aJI0)KEHBI OIBITHI 110
arpodKOJIOTHYECKON OIEHKE COPTOB. BBI3BaHO 3TO OBUIO YBEIHYEHHUEM BO3JICIBIBAEMBIX B
MIPOU3BOJICTBE COPTOB, KOTOpbIE W3-3a CJIa0OW M3YyYEHHOCTH OHOJOTHYECKHX CBOWCTB
Hed(PpPeKTHBHO MCHONB30BaIKHCh. OTAenOoM ObliIa N3BICKaHa BO3MOXKHOCTD BBIACTCHHS 36 Ta 3eMiIn
JUIS  pa3MEUIeHHs BOCBMHIIOJIBHOIO CEBOOOOpOTa, T/e IIICHHWIIA BbICEBaNIach 1Mo 4-M
npenuiectBeHHUKaM. OCHOBHOHM 1I€JIbI0 HOBBIX JUIsI HAILEro OTJeNa HCCleloBaHui, Obuia
arposKoJIOTHYecKasl OILIEHKa COPTOB C IeNbl0 HMX JalbHEWIIEro Makpo-, Me30- U
MUKPOPaOHUPOBAHUS, KaK OJHOTO U3 ()aKTOPOB aJalTHBHON MHTEHCH(HUKAIINN PACTEHHEBOCTBA,
n3noxeHHoil A.A.)Kyuenko [1].

[Ipy mnaHMPOBAHWU TOJEBBIX OIBITOB, OBUIM BBIOpaHBI (HaKTOPHI, OKA3bIBABIIWE HAMOOJIbIIEE
BIUSHUE Ha BaXKHEHIIME XO3SICTBEHHO-IEHHBbIE MPHU3HAKU: MPEIIIECTBEHHUKH, CPOKH CEeBa,
a30THbIE TOJKOPMKHM, (YHTHIUAbI, HOPMBI BbiCEBa U JAp. B HacTosiiee Bpemsl €XKEroJHo B
MHOT0(aKTOPHBIX MOJIEBBIX OMBITAX BhICEBAETCS 24 copTa 03UMOI MILIeHUIIbI Ha 38 arpoBapuaHTaXx.
Bceero xe 3a wucrekmune 24 roga usydanoch 132 copra o3uMol MArkod mnmeHHIbsl B 21486
coproomnbITax Ha 85944 nensiHkax.

[IpoBoayMble HaMH OIBITHI TO3BOJWJIM HE TOJBKO MOBBICUTH 3(PPEKTUBHOCTH BO3/AEIBIBAHUS
COPTOB MILIEHMIIbI, HO M Jal0T LEHHYI0 MH(OpMaIMio Ui cenekiuu. bonbmioit Habop copToB H
arpoyciioBUid, TMO3BOJISET JOCTOBEPHO OLIEHMBAThb TI'E€HOTUII-CPEIOBbIE  B3aUMOJIEUCTBUS,
pacuuThIBaTh Hapsay ¢ (PEHOTUMHMYECKHMMHM, SKOJOTHYECKHE M TEeHOTHUIIHYECKHE B3aWMOCBSI3U
npu3HaKkoB. ExerogHoe BKJIIOYEHHE B OMBITHI copTa mmeaeBpa be3ocrtas 1, paillOHUpOBaAaHHOIO B
nanekoM 1959 rogy, mokaselBaeT Mporpecc CENIEKIMK MPaKTUIECKH 3a 60-JIETHUI IEPUOLI.
AKTYyaJIbHOCTh M CBOEBPEMEHHOCTb A3TOW pabOThl MOATBEPHKIAETCS YBEIWYEHMEM KOJMYECTBa
BO3/IETIBIBAEMBIX B TPOU3BOJACTBE copToB. Ecaum B 1995 rony (3akiajgka MepBBIX OIBITOB MO
nacrioptu3aiuu coptoB) B Peectpe P® mo Kpacnomapckomy kpato Obuto BKItOUeHO 13 copToB
MIIEHUIBI MATKOW O3MMOM CEJIEKIMU HAIIer0 MHCTUTYTA, TO B HACTOSIIEE BPEMsI UX KOJUYECTBO
Bo3pocio g0 80. ApnpecHoe, TOYHOE UCIOJB30BAaHWE COPTOB O3UMOW MINEHHUIBI 0e3
JIOTIOJTHUTENBHBIX 3aTPaT, MOXKET MOBBICUTH €€ ypokaiiHocTh Ha 10 u Gonee meHTHepoB ¢ 1 ra.
Ecnu B 1995 rony ypoxaitHocTs o3umoii nmmenuns! B KpacHogapckoM kpae coctaBuia 32,0 1y/ra,
To B 2018 oHa BeIpocna BAaBoe. OOHUM U3 BAXHBIX (PAKTOPOB 3TOTO POCTa SIBUJIOCH TOYHOE
HCIOJIb30BaHUE COPTOB.

Jlureparypa:

1. XKyuenko A.A., PecypcHblii moteHuman mnpousBoactBa 3epHa / A.A.Kydenko. — M.: OO0
«M3natenbctBO Arpopycy, 2004.- 1109 c.
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ONYINIEHUE JUCTA ININEHUIbI: BBICOKOITPOU3BOAUTE/IBHOE
OEHOTUIIMPOBAHUE, 'TEHETHYECKHUU KOHTPOJIb U
PU3NOJIOI'MIECKASA POJIb

AQOHHUKOB IL.A,l‘Z, JloponikoB A.B.l, I'enaen M.A.l, CumMoHOB A.B.l, Ocwunosa C.B.>*,
ITepmskoB AB., [TepmsakoBa M. Edumon B.M.?, ITmennunnkosa T.A.*

'®edepanvhoe 2ocydapcmeentoe Grodocemnoe yupesicoenue Hayku Huemumym yumonozuu u
eenemuxu Cubupcrozo omoenenus Poccuiickoti akademuu Hayk, Poccus, 630090, e. Hosocubupck,
np-m Axkademuxa Jlaspenmoesa, 10.

7 @edepanvroe  2ocydapcmeentoe  a8mMoHOMHOE 00PA30BAMENbHOE  YUPENCOCHUE  BbICUIC20
oopasosanus  «Hoeocubupckuii ~ HAYUOHANLHOLIL — UCCIEO0BAMENbCKULL  20CYOAPCMBEHHDBIL
yrusepcumemy, Poccus, 630090, 2. Hosocubupck, yu. Ilupoeosa, 1.

Deodepanvroe 2ocyoapcmeennoe 0O100dcemuoe yupedcoenue Hayku «Cubupckuii uHcmumym
Guszuonocuu u 6uoxumuu pacmenuti Cubupcroeo omoenenus Poccutickoti akademuu nayky, Poccus,
664033, 2. Upkymck, yn. Jlepmonmosa, o. 132.

Y @edepanvroe 2ocydapcmeennoe  Gro0xHcemnoe  0GPA308AMENbHOE  YUPEHCOCHUE  BbICUIE0
obpaszosanus «Hpkymckuti eocyoapcmeennvii ynusepcumemy, Poccus, 664003, 2. Hpkymck, yu.
Kapna Mapkca, 0. 1

ada@bionet.nsc.ru

OmnyuieHue JIMCTa y MIICHUIBI UTPAET BAKHYIO OMOJIOTHYECKYIO POJIb B aIalTallid K OKPY)KaoIIeH
cpene. OQHAKO OIEHUTHh KOJMYECTBEHHBIC XapAaKTEPUCTUKH OMYIIEHUS U, CIeA0BaTelbHO, Oolee
TOYHO HCCIENOBaTh €ro pojb, Bceraa Obui0  3arpyaHuTenbHO. Hamum  paspaboran
BBICOKOTIPOM3BOIUTEIbHBIN MOAX0 K (PEHOTUITUPOBAHUIO OMYIICHHS JIUCTHEB MILIEHUIBI HA OCHOBE
aHasin3a u3o0pakeHuil [1]. DTOT MeTon OLIEHHWBAaeT KOJIMYECTBO TPUXOM HA H300paKEHUH, HUX
pacripefieieHe IO JUIMHE M CPeAHIo JUIMHY. Mcmonmb3ys 3Ty TEXHHKY, Mbl OLEHWIN
dbenoTunmyecknii dPPEexT Tpex H3BECTHHIX TEHOB OMYIIEHUsS MSTkod mmenunsl [2]. Hamm
pe3yNbTaThl MOKa3aiM, YTO 3TH I'€Hbl Pa3IMYalOTCs MO CBOEMY BIMSHHUIO Ha POCT, MHUIMALUIO U
(bopMHpOBaHUS TTATTEPHA TPUXOM.

[Tpoananu3upoBaHo pa3HOOOpa3ue ONYIIEHUs JIMCTBEB Yy POACTBEHHUKOB M IPEIKOB
TeKCaIUTONIHBIX TIneHuI (47 mpencraBuTeNeld AW -, TeTpa - M TEKCAIUIOWIHBIX BHJIOB POJOB
Triticum u Aegilops), ycTaHOBJI€Ha U3MEHYMBOCTh €ro (PEHOTUIIMUYECKOTO MPOSIBIEHUS B Mpoliecce
SBOJIONMM ¥ ofOMamHuBaHWsA. ONUCaHbBl OCHOBHBIE MOP(OIOTHYECKHE THITBI OIyIICHHUS.
JlunonaHble BUBI MOKA3alld HAUOOIBIITYI0 M3MEHYMBOCTh XapaKTEPUCTHK OMYIIEHUS, B TO BpeMs
KaK KyJbTUBHUPYEMBIE TBEP/IbIC MIICHUIIB TPAKTUICCKN HE UMENN OIYIIEHUsS. Y TeHOTHUIIOB MSTKON
MIIEHUIBl OTMEUYEHA BBICOKAs! KOPPEISALMS MEXK/Ty YUCIOM TPUXOM U UX JIUTMHOM.

[TpoBeneH 3KCTIEpUMEHT TSI YETHIPEX TEHOTHITOB MSTKOW MIISHHUIIBI C Pa3IMYHBIMUA KOMOWHAIHSIMA
aJjieNieil TeHOB, KOHTPOJMPYIOIIMX OIyIIEHHE JIUCTHEB B YCIOBUSAX KOHTPOJIHMPYEMOTO BOIHOIO
nedunura. [TokazaHo, YTO JIOKYCHI TIIIEHHUIIBI, aCCOIMUPOBAHHBIE C OMYIICHUEM JIMCThEB, MOTYT
OBITH BOBJICUEHBI B (PU3MOJIOTMUECKYIO PEAKIMIO pacTeHH Ha 3acyXxy [3].

[1]. Genaev M.A. et al. Extraction of quantitative characteristics describing wheat leaf pubescence
with a novel image-processing technique. // 2012, Planta 236:1943—-1954. DOI: 10.1007/s00425-
012-1751-6

[2]. Doroshkov A.V. et al. Interactions between leaf pubescence genes in bread wheat as assessed by
high throughput phenotyping. // 2016, Euphytica, 207, 491-500. DOI: 0.1007/s10681-015-1520-2
[3]. Pshenichnikova, T.A. et al. Quantitative characteristics of pubescence in wheat (7riticum
aestivum L.) are associated with photosynthetic parameters under conditions of normal and limited
water supply // 2018, Planta. DOI: 10.1007/s00425-018-3049-9

Baaronapuocru: Jlannas pabGota Oblja BBINIOJHEHAa YacTUYHO mpu momuepxkke PODU 17-29-
08028.
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HU3KOCTEBEJBbHOCTH MIIEHUIIBI U P)KU B TEHOME SIPOBOM
TPUTHUKAJIE

JluBamyx M.

Y\®Ir50Y BO PrAY-MCXA umenu K.A. T umupsizesa,

Poccus, Mocksa, 127550 Tumupszesckas ya., 49

2OIrEHY BHUUCH, Poccus, Mockesa, 127550 Tumupszesckas yu., 42

divashuk@gmail.com

Tputukane — BakHas CEIbCKOXO3SMCTBEHHAs KyJlbTypa, KOTOpas TOdydaeT Bc€ Oosbliee
pacrpocTpaHeHHe 110 BCeMy MUpY Onarojapsi yCHJIUSM CEJIeKIMOHEpOB U reHeTukoB. HecmoTps Ha
3HAYUTENIbHBII [IPOrpecc, y TPUTUKAJIE 10 CUX IOp UMEETCS PsJl BBIPAXKEHHBIX HEJOCTAaTKOB, OJMH
U3 KOTOpbIX — moJieranue. MHTporpeccusi reHoB HU3KOCTEOENbHOCTH IMUIEHUYHOTO U PIKAHOIO
IIPOUCXOXKACHUS MO3BOJISIET 3Ty NpoOsieMy peunTb. B poccuiickux coprax spoBOW TPUTHKAIE U3
24 W3BECTHBIX I'€HOB IIIEHUIBI OJHUM M3 pacrpocTpaHéHHbIX sBiseTcs Rht-B1b [1, 2]. HaubGonee
3HAYMMBIH cpein reHoB pxku DAw1 ObLT IepeHecéH TOIBKO B 03MMYIO0 TPUTHKAJIE, B IPOBOW OH HE
BcTpevaercss [2]. Hamm Obuia mocTaBiieHa Leidb M3y4uTh 3((EKT UM B3aUMOJCHCTBHE TI'€HOB
HuskocteOenpHocTH miieHulbl Rht-B1b u pxxu Ddwl Ha BBICOTY W 3JIEMEHTBI CTPYKTYPBI
ypo)kallHOCTH B TpEX MONysiuuax F» B yCIOBMSIX BEreTalMOHHOrO ombiTa U F3 B ycnoBusix
I10JIEBOT'O OIIBITA.

Jlis uccneqoBaHUM Mbl MOJMYYMJIM TPHU COINPSDKEHHBIC MOMYJSALMU B PE3yJbTaTe NPOBEAECHUS
crnenyronmx cxem ckpeummBanuii: Xonrop (Rht-B1b Ddwl)x Iyoner(Rht-B1b ddwl); Myapen (Rht-
Bla Ddwl)xIdy6aer(Rht-B1b ddwl); Bamentun 90 (Rht-Bla Ddwl)x]ly6met(Rht-B1b ddwl).
Pacrenus poaurensckux Gopm, rudbpunos F1 u nonynsauuu F; u F3 reHoTHIIHPOBAIUCH C TOMOIIBIO
[I[P-mapkepos [3].

Kak B BereTaiiuoHHOM, TaK U B TIOJICBOM OIBITaX HAMH MOKa3aHO, 4To Hajauyre DAwl nmpuBoauT K
CHI)KCHHIO BBICOTHI B CpeIHEM Ha TpeTh, a Hammuue d¢dekra Rht-Blb mackupopanock Gonee
cunbHbM BiusiHueM Ddwl. Tlpu stom Ddwl mnposiBun HeraTuBHBIH 3(deKkT Ha 3IIeMEHTHI
CTPYKTYphI ypoxaiiHocT: Hammane DAwl camxkano maccy 1000 3épeH u Maccy 3epHa C TIIaBHOTO
kousoca [IpucyrcTBue B reHome mineHnyHoro reHa RhtB1b ysennumBano uucio 3épeH B TJIaBHOM
KOJIOCE M YBEIMUYMBAJIO MacCy 3€pHa B IJITaBHOM KOJIOCE.

Takum obpa3zoM, Ddw1l 10OBONBHO CHIIBHO CHUXKACT BBICOTY PACTCHHUH, TaK YTO OJHOBPEMEHHOEC
npucyrcrBue Rht-B1b He okaspiBaet momonnutenbHoro ¢ dekra. Ilpu atom Ddwl oTprnarensHO
BAMSIET Ha NPOJAYKTHBHOCTH pacTeHuit. B cBoio ouepens, Rht-Blb obGnmamaer BbIpakeHHBIM
IUIEHOTPOITHBIM ~ MIOJIOKHUTENbHBIM 3()()EKTOM Ha DJIEMEHTHl CTPYKTYphl ypoXkaiHOCTH. 3TO
coiicteo Rht-B1b mo3BonuT KoMmeHcupoBaTh HeratuBHOe BiusHHe TeHa Ddwl mpu
CENIEKIIMOHHON paboTe Mo CO3/JaHUI0 HU3KOCTEOEIBHBIX (POPM SPOBOM TPUTHKAIIE.
Buaarogapuoctu: JlanHas paboTa ObUTa BRITOJIHEHA MTpH noaep kke rpanTa PH® Ne 17-76-20023.
bubéanorpagus

[1]. Divashuk M.G., Fesenko I.A., Karlov G.l., Bespalova L.A., Vasilyev A.V., Puzyrnaya O.Y.
Reduced height genes and their importance in winter wheat cultivars grown in southern Russia. //
2013, Euphytica, 190 (1), P. 137-144.

[2]. Korshunova A. D., Divashuk M. G., Soloviev A. A., Karlov G. I. Analysis of Wheat and Rye
Semidwarfing Gene Distribution in Spring Hexaploid Triticale (Triticosecale Wittm.) Cultivars and
Breeding Lines. // 2015, Russian Journal of Genetics, 51(3), P. 272-277.

[3]. Kopmrynosa A.Jl., HuBamyk M.I., Jlacoar M.A.M.A., Kapmos T'... ComoBréB A.A.
Bamumamus JIHK-mapkepoB reHOB kopoTkocTeOenbHocTH y Tputukane (Triticosecale Wittm. ) //
2014, U3Bectus TCXA, 3, c. 21-31.
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OCOBEHHOCTH NCHIOJIB3OBAHUA FEHETHHECKOﬁ
KOAJAIITAIIMUA ITPU CEJEKIIMU O3UMOMU ITIIEHUILIBI B
YCJIOBUAX YCUJIIEHUA BAPUABEJIBHOCTHU KJIMMATA

01"1

['paboser; A.N.

un.-xop. PAH, M.A. @omenko, 0.c.x.H.

Poccus, @edepanvrviii Pocmosckuti acpapHulil HAYYHbIU YEeHMDP

grabovets_ai@mail.ru

3a nocnegnue 20 geT 3aMETHO U3MEHWICS KIMMaT B CTENHOM 30He [loHa, U 4TO KpailHe XapaKTepHO
IIPU 3TOM CYIIECTBEHHO YCHJIMJIACh €ro BapuadeIbHOCTh. B MHUKOBBIE MEPUOABLI POCTA KOJIOCOBBIX
37IaKOB IMPOJOJKUTEIBLHOCTh JHEH 0e3 0caJkoB B Mae-HIOHE cTajia Bo3pactarh 10 60 nHel B
COUYCTAHHH C BHICOKUMU TEMIIEpaTypaMu U YacTO MHTCHCHBHBIMU BeTpaMu. BOoT moyemy 0cOOCHHO
BaXHOE 3HAYCHHE MPH CEJICKIUU O3MMOM MIIEHUIl B ITOM CHUTyallMM HayMHAEeT NpHOOpeTaTh
npoOyiieMa CO3JaHMsI BBICOKOTPOAYKTUBHBIX COPTOB, KOTOpBIE OBl HCIOJB30BAIM MCHBIIEE
KOJMYECTBO BJard Ha CHHTE3 EAMHMIIBI CyXOro BEIIecTBa , 4YeM MpexHHe, U HUMeIu Oosee
BBIPOKECHHYIO JKapO- M 3aCyXOyCTOMYMBOCTH, €CTECTBEHHO B KOMILJIEKCE C IPYTUMU OCHOBHBIMH
MpU3HAKaAMU. .

[Tog »Ty mnpobiemy OblIa CKOHCTPYHUpOBaHA OIpPEACIICHHAs] TE€HETUYECKas HW3MEHYHBOCTD,
noctymnHast ot0opy. OCHOBHBIE 3JIEMEHTHI €€ CO3/aHus: THOPHUIN3AlLNS, CYIIECTBEHHOE pazluyue
CHCIHAILHO TMOJOOPaHHBIX POJUTEIBCKUX Tap 1O TEHaM, ONPEICISIIONINM CEICKTHPYEeMbIe
MPU3HAKK, MAaKCHUMallbHasi TeTEPOreHHOCTh MONyasiuil (IMpu pPEeKOMOWHAIMKM HOBBIE CXEMBbI
KpOCCHHI'OBEpA, 3aTparuBarollie paHee MOJIYAIINe 30Hbl XpPOMOCOM U [p.), JUIMTEIBHOE 10 IoJlaM
dbopmooOpazoBanre. B 3ToM mporecce OCHOBHBIM TE€HETHYECKHMM MEXaHU3MOM  SIBISICTCS
KOaJamnTanus : B3aMMHOE MPUCTIOCOOJICHUE B3aWMOJCHCTBYIONIMX ajlieJiell 0 HOBBIM CXEMaM
KaHaJTU3WPOBAHHOCTH, 00YCIOBIEHHOEe HX pexkoMmOuHaruei. [lpu niureasHOM paciieneHHH 3TO
MPOJIOJKAETCS. HECKOJIBKO JIET B OMPEACIICHHOM HAIPaBJIEHUH IO/ IaBJICHUEM BBIIIE TPUBEIEHHBIX
HEraTuBOB cpelbl. He MeHbIee 3Ha4YeHHE i1 OCOOCHHOCTEW KaHaIM3WPOBAHHOCTH aijieield B
TeTEPOreHHOM MOMYJISIIIMK MUMEET U HAMPABIIAIOIIAs POJIb CEJIEKIIUU B TOM IMPOIIECCE.
MexaHu3mMamMu BO3ACMCTBUS MPU STOM SIBISIFOTCS MapKEPBI 0TOOpa MO OTACIbHBIM MpU3HAKAM, TPU
MOMOIIM KOTOPBIX yIpasisieTcss (opmMooOpa3oBaTeabHbIN nporiecc. OHU ObUIM BBISBICHBI MTyTEM
MHOTOJIETHUX HccleAoBaHuid. [Ipu onTuManbHOM MHUHEpATbHOM NHUTAaHMHM (PTO HE3aMEHHMOE
YCJIOBHE CO3/IJaHWS HOBBIX TEHOTHUIIOB) OTTAJIKHMBAJIMCh OT MaKCHUMAJIbHO PpalMOHAJIBLHOTO
WCIONIb30BaHUsI OCEHHE-3MMHHUX 3alacoB MPOAYKTUBHOHM Biaru B meTpoBoM cioe (150 mm). C
1IETTbI0 SKOHOMHUH BJIaTW MOHU3WIN BBICOTY cojioMuHbI co 110 cm 10 70-90; moBeicuiiu B ABa pasa
MPOAYKTUBHOE KyIIEHHWE (3aT€HUJIM TI0CEB), OJHOBPEMEHHO CTPEMWJIMCh HE HapyllaTh
CTaOWJIBHOCTh CYILIECTBOBABIIET0 paHee Beca HAA3€MHOM Macchl Ha €QUHMIE IUIOIAIu
(ompenensIonero KpUTepuil pocTa MPOTYKTUBHOCTU COPTa). BBISBHUIIN, UTO CYIIECTBYIOT T€HOTHUITBI
C YMEHBIIEHHBIM KOJUYECTBOM TMOTPEOIsIeMOil BIard JUisl CHHTE3a CYXOTO BemecTBa (3TO
3aTparuBajio OCOOEHHOCTH TPAHCIHUPAIIMH), YTO Macca 3epHa C pacTeHUs (C €AMHUIIBI MJIOMAAN) B
OJIMHAKOBBIX CO IPYTMMH KpPOCCOBEpPaMH YCIOBUAX —Hanbosiee 0OOBEKTUBHBIN MMOKa3aTesb jKapo-
3aCyXOyCTOMYMBOCTH TE€HOTHUIA, BAXKHO OBUIO MOCTENEHHO YBEIUYMBATH YOOPOUYHBIM HHJEKC.
OnHako, 371eCh CYIIECTBYET TMpeEes €ro MaKCUMalbHOM BhIpakeHHOCTH. [Ipu ero mpeBwieHnn
ypO)KaHHOCTh ~PEKOMOWHAHTa CHIIKAJNACh W3-32 YMEHBIICHHS EMKOCTH JEHOHHUPOBAHUS
MeTaboIUTOB IpH (POTOCHHTESE.

C yuyeToM 3THX OCOOEHHOCTEHM CO37aHbl KPOCCOBEpHI, aJeKBaTHbIE BHI30BaM KiMMara, Ha 0Oaze
KOTOPBIX BBIIEJICHBI COPT copTa HOBoro mokojeHus ['yoepnarop Jlowna, J{onapa, [oHckas mupa,
Bosipsins, Bectauna, 3onymka , [Joamupa, OxrtaBa 15 u ap.
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JE@UILUTHBIN IO ABK MYTAHT SSYMEHS KAK UHCTPYMEHT JJ151
W3YUEHUA BOJHOI'O OBMEHA PACTEHUM U BBISIBJIEHUS
POU3NOJOI'MIECKUX ITPU3HAKOB J1JIA CEJIEKITUA
3ACYXOYCTOMYMBBIX COPTOB

Becenon IL.C.l, Kynosiposa r.pt

1Yqbwwc;<uﬁ Hncmumym 6uonoeuu YOUIL] PAH, Poccus, Y¢ha, np. Oxmsabps, 69

veselov@anrb.ru

JebunutHpii 1o ropMoHy aOciu3oBor kucioTe (ABK) myrant sumens AZ34 oriauvaercs
MOHMKEHHOM aKTHBHOCTBIO (DepMeHTa, KaTalu3upyromero okucienue anpaeruga ABK, mo
CPaBHEHHUIO C PAaCTeHUSAMHU MCXOAHOro reHoruna (Steptoe). Mbl mpoBeian CpaBHUTEIBLHOE U3yUEHUE
AZ34 u Steptoe mys BeisgBieHust ponu ABK B perynsnun BogHOro oOMeHa U 3aCyX0yCTOHYNBOCTH
pactenuii. XopoIio U3BeCTHO, uTo HakoruieHne ABK B JIHCTBsIX cOCOOCTBYET 3aKPBITUIO YCTBHHUIL,
9TO MOXXET MPOUCXOIMTH JOCTaTOYHO OBICTPO M obecmeunBaeT SKOHOMHUIO Boabl. ABK Takke
criocoOHa BIUATH Ha TUAPABIMYECKYI0 MPOBOAMMOCTH KopHel. OnHako aToMy 3 (deKTy ynensioch
HEJO0CTaTOYHO BHUMaHUsA. Hamu mokazano, uyto HakormieHne ABK B KOpHSX CIOCOOCTByeT
YBEJIMYEHUIO MPUTOKA BOJBI M3 KOPHEH 3a CUET BO3PACTaHUIO TMIPaBIMYECKOM MPOBOJUMOCTH.
I'unpaBnuueckass IPOBOAMMOCTH BakKHA B YCJIOBHUAX aTMOC(EpHON 3acyxu, KOIJla YCKOpEHHue
MIPUTOKA BOJBI M3 KOPHEW JOHKHO KOMIIEHCHPOBATh BO3POCIIME IIOTEPU BOJBI 3a CYET €€
UCHapeHusa. OTOT MEXaHU3M MOJJEPKUBAET YCTbULA B OTKPHITOM COCTOSIHUHU, OOECIEeYMBaET
ra3oo0MeH, (POTOCHHTE3 U BBICOKYIO YPOKaHOCTh PACTCHH B YCIIOBUSX YMEPEHHON aTMochepHOn
3aCyXH, XapaKTEepHOU AJi1 MHOTUX peruoHoB Poccuu. Hamu BeisiBneno Hakorienue ABK B kopHsix
pactenuii Steptoe Ha Qone Bo3pacTanus neduUUTa BOABI B BO3AyXE M TPAHCHUPALUU MPH
MOBBIIEHUH TEMIEPATYPHI, YTO COMPOBOXKAAJIOCH MOBBILIEHUEM T'MAPABIMYECKON NMPOBOIUMOCTU
kopHe#t [1]. YV pacrenuit AZ34 ne Obu10 3apeructpupoBaHo HakorieHus ABK, a runpasnudeckas
MIPOBOAMMOCTh OCTaBajlaCh Ha HCXOJHOM YpOBHE. OTO MPUBOAWIO K TMAJEHHIO BOJHOIO
MOTEHIIMaja JINCTAa U TOPMOKEHHUIO POCTa, YTO MOJATBEPKIAeT BaxkHyto posib ABK B HOpmanuzanuu
BOJIHOTO OOMEHa B YCJIOBUAX YMEPEHHOM aTMocdepHo 3acyXxu. IMMYHOTHCTOXMMHUYECKHH METO]T
C HCMOJb30BAaHUEM CHEIM(PUUECKUX AHTUTEN K aKBallOpMHAM SUMEHs IOKa3all, 4YTO HarpeBaHUe
BO3/lyXa BbI3bIBAET y pacTeHuil Steptoe moBbIIEHHE YHCa JIOKAIW30BAaHHBIX B IUIa3MOJIEMMeE
BOJIHBIX KaHAIOB, Koaupyembix reHom HVPIP2;2. V pacrenmit AZ34 storo s¢ddexra He ObLIO
0o0Hapy»KEeHO, YTO YKa3bIBaeT Ha 3aBUcUMOCTh BiIusiHUA ABK Ha ruspaBinyeckyro mpoBOJUMOCTb C
U3MEHEHHUEM JKCIPECCUU TE€HOB, KOJUPYIOLIUX aKBalOpUHBL. B 11el0M MolydYeHHble HaMu
pE3yJIbTaThl CBUIETEIBCTBYIOT O IIEPCHEKTUBHOCTH HCIIOJIB30BaHUA OLICHKM YpoBHA ADBK nu
aKTUBHOCTH AaKBallOPUHOB B pACTEHMSIX KaK (PU3MOJOTMYECKUX IPU3HAKOB B CEJIEKIIMU 3a
3aCyX0yCTONYUBOCTb.

BaaronapuocTu: Jlannas paGota Obula BBINOIHEHA PU YaCTUYHOM nozzepkke rpanta POOU Ne
17-04-01477.

[1]. Veselov D.S., Sharipova G.V., Veselov S.Yu. et al., Rapid changes in root hvpip2;2 aquaporins
abundance...// 2018, Funct. Plant Biol., V.45, P.143-149.
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CEJEKIUS T'MBPUAOB KYKYPY3bI PA3JIMYHBIX I'PYII CHEJIOCTH
C BBICTPOU OTJAYEU BJIAI'K 3BEPHOM IIPU CO3PEBAHUU

Cynpynos A.N., [Tapnypenko H.B., Tepemenko A.A.

@OI'BHY «HI[3 um.IlIlJlykesnenkoy», Poccus, e.Kpacnooap, 350012 [lenmpanvuas ycadvba
KHUNUCX

suprunov-kniisx@mail.ru

B mnocnenHue rojpl CymecTBEHHbIM O0pa3oM yBEIWYMIIMCH IUIOIIAJM IOCEBA U PACHIMPHINCH
pPETMOHBI BO3/ETBIBAHUS PAHHECHENBIX U CPEIHEPAHHUX TUOPUAOB KyKypy3sl cenekiuu HII3
uM.ILILJIykpssnenko. B 2018 roay manHble TuOpuabl BeiceBaIHCh B Poccuiickoit denepanuu u
crpanax CHI" na momaau 6onee 700 Thic.Ta.

BoznensiBanue B ycioBusix Ceepo-KaBka3ckoro permoHa ruOpuoB ¢ ObICTpOM OTmaudeld Bilaru
3€pHOM IIPU CO3PEBAHUM IO3BOJIAET PAaHO OCBOOOXKIATh IOJSI MOJ I[OCEB O3UMBIX KYIbTYp 0O€3
nocyuku 3epHa. B Llentpansnom, LlenTpansHo-UepHozeMHOM M HHKHEBOIIKCKOM peruoHax rjae
ObuUIM PallOHMPOBAHBI JAHHbIE THOPHIBI, TOBAPONMPOU3BOAUTENSIM YIAeTCs MOJIydaTh Kak
BBICOKOKAUECTBEHHBIH CUIIOC, XOPOIIMN KOPHAX, TaK U 36pHO KYKYPY3bl C IOHMKEHHOW YOOPOUHOH
BIIAXKHOCTHIO.[ 1]

ITosToMy cenekuusi ruOpuIOB C OBICTPON OTAadel BJIATM 3€PHOM IPU CO3PEBAHUM SIBIISIETCS
aKkTyaJbHOM 3amauell. B kauecTBe MCTOYHMKA OBICTPON BJIAroOTAAuM 3€PHOM IIPU CO3PEBAHUM, IPU
CO3JIaHMM HOBOT'O MCXOJHOI'0 MaTepuaia Mbl UCIIOJIb30BAIM JIMHUIO JOHOP OBICTPOI BiIAarooTaayei
u3 Koyuiekiuu neHTpa — KP602.[2]

C yuactueM HOBBIX JIuHMM 2017 rony pailoHMpoBaH paHHecHeNnblii rubpua Kykypyssl mo 3,5,7
peruonam Poccun - Kpacnonmapckuit 205 AMB u B 2018 roxy, cpeanepaHHuil rulpun
Kpacnonapckuit 295 AMB 1o 6 u 8 pernonam|[3]. B 2017 rogy ['ocynapcTBeHHOE COPTOUCIIBITAHNE
C y4acTHEeM HOBBIX JIMHUHM ObUI NepesiaH paHHecmenbli rubput kykypyssl Kpacnonapckuii 202MB.
B ycnoBusix Ceepo-KaBkazckoro u lLleHTpanbHO-UepHO3eMHOTO perMoHe JaHHble THOPH.BI
dbopmupoBanu yposxkai 3epHa 85,8-106,6 11 ¢ 1 ra, npu 3ToM UX yOOpOUHas BIAXKHOCTh ObLJIa HIKE
4yeM y cTanjapra Ha 2,7-2,9%.

1) CynpynoB, A.M. Cenekiusi paHHECHENbIX M CpPEIHEPaHHUX THOPHIOB KYKypy3bl C
MOHMXEHHOM yOOpOUYHOH BIIaXXHOCTHIO 3epHa npu co3peBanuu / A.M.CynpyHoB, A.A.TepemieHko,
AYO.Cnames, H.B.Ilapnypenko // Ilonutemarnyeckuil ceteBoii xypHan Kybanckoro ArpapHoro
I'ocynapctBennoro yausepcurera — r.Kpacuonap,2016, Ne 09(123)-c.113-126.

2) Cynpynos, A.W. Cenekius cpeaHepaHHUX THOPUIOB KYKYpYy3bl ¢ OBICTPON OT/a4yeil Biaru
3epHOM IIpH CO3peBaHUM B ycioBusaX LlenTpanbHoit 30HbI KpacHonapckoro kpast / A.M.CynpyHoB,
A.A.Tepemenko // XKypnan «Jloctmkenus nHayku u texuuku AITK» r.Mocksa, 2016, Ne 1-¢.30-32.
3) Cymnpynos, A.W. Cenekuus cpeJHepaHHUX THOPUIOB KyKypy3bl aisi CeBepo-KaBkazckoro u
HentpansHo-UepHozemHoro peruoHoB Poccuu npu Bo3zaenbiBanuu ux Ha 3epHO / A.U.CynpyHOB,
A.A.Tepemenko, H.B.[Tapnypenko, O.A.Konsmosa // XKypuan «Pucooactso» r.Kpacuoaap, 2017,
Ne 4(37) —¢.17-21.
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CEKBEHUPOBAHME T'EHOMA MIIEHUIBI - HOBBIE BO3MOKHOCTH
JUISI CEJIEKIIMM

Camuna E.A.

QUL Uncmumym yumonoeuu u cenemuxu CO PAH, Poccus, Hosocubupck, np. Jlaspenmovesa 10
salina@bionet.nsc.ru

B pesynbrare pacmm@poBKH réHOMOB CEIbCKOXO03SIHCTBEHHBIX KYIBTYP (POPMUPYETCS J1Ba BasKHBIX
pecypca, KOTOpble HCIOB3YIOTCS B AalIbHEHIINX MPUKJIAJHBIX UCCIEIOBAaHUAX: 0a3bl TAHHBIX IO
MOJIEKYJSIDHBIM MapKepaM M 10 IEpBUYHOM cCTpykType reHoB. B 2018 rony 3aBepuieHo
CEeKBEHHPOBAHME T€HOMA MIIEHUIBI MeXIyHapoJHBIM KOHCOPIUYMOM, B TOM YHCIIE€ U C HALIUM
y4acTHEM, B pe3yiabTaTe KOTOPOTO IOCTPOEH pedepeHCHBIH TeHOM NIIeHHUIBl copra YaitHu3z
Cnpunr, oxarbiBatonieil 94% peaJbHOrO T€HOMa MNPOTSKEHHOCTBIO OKoJo 15 mupa.m.H.[1].
Pedepencuslii reHOM mpeacTaBisieT co0oit Habop u3 21 MCEeBIOMOJEKYIIBI, COOTBETCTBYIOMEH 21
XPOMOCOME TaIIONJHOrO0 TeHoma Msarkoi mmeHunsl (BAD). B o0mieit crmokHOCTH  OBLIO
uneHtudumupoBano 107,891 TreHOB ¢ OTHOCHUTEIBHO DPABHOMEPHBIM pPACIpEICICHUEM TI0
cyorenomam B, A u D (35,643, 35,345 u 34,212).

Emre B mporiecce BBIMOTHEHMS TIEPBBIX 3TAIOB CEKBECHHPOBAHUS OBLIO pa3zpaborano 6osree 90000
SNP (single nucleotide polymorphism) mapkepoB, ¥ cO34aHbI YMIIBI IS aHAIKW3a OOpPa3loB
NIIeHUIBl. Panee Takue moaxop! JJsl TeHOTUITMPOBAHUS IIEHUIIBI OTCYTCTBOBaH, ceituac SNP-
UMbl AKTUBHO WCIIONB3YIOTCS HAMH U JAPYTUMH POCCHHCKUMH YYEHBIMU [IJIsI OTPaOOTKH
TEXHOJIOTUM TEHOMHOW CEeJNEKIMH TMPUMEHUTEIBHO K CEJICKIMOHHOMY IPOLECCY, a TaKke s
UICHTU(QUKAIIMKM HOBBIX TEHOB, Y4YacTBYIOIIMX B (OPMUPOBAHHE XO3AHCTBEHHO-IICHHBIX
npuszHakoB. [Tomumo SNP mapkepoB mpoBoamiace pazpaborka SSR mMapkepoB, reH-crienuGUIHbIX
MmapkepoB, mpeobpasoanue SNP ams KASP (Kompetitive allele specific PCR) texuonoruit (KASP
—MapKephl), KOTOPbIE aKTHUBHO MPHBIIEKATHCH K MApKEP-OPUEHTHPOBAHHON CENEKIINH.

BaxxupiM siBAsieTCST TOT (pakT, YTO C TOSABIECHHEM pedEepeHCHON MOoCIeA0BaTEeIHbHOCTH TeHOMA
MIICHUIBl PE3KO YBEIMYUBACTCS YHUCIO pPadOT, CBSA3aHHBIX C HM3YYCHHEM CTPYKTYpHl TEHOB,
OTIPENIENIAIONNX XO3HCTBEHHO-1IEHHbIE TPU3HAKH, YTO paHee ObLJI0O BO3MOXHO TOJIBKO IS
OTpaHMYEHHOTr0 YHcia TeHoB. B ToMm uncie Mbl nmpuBiekaeM pedepeHCHYIO0 MOCIe10BaTeNbHOCTh
XpoMOcOMBI 5B 17151 ompenienieHus epBUYHON CTPYKTYPHI TE€HOB, POPMHUPYIOMINX YCTOHYHUBOCTh K
Oypoii p>kaBYMHE Y CEpUU CO3TaHHBIX TECTEPHBIX JIMHUN MATKOW MIICHUIIBI.

W nakoner, OyaeT cleiaH CyIIeCTBEHHBIN BKJIaa B pabOThl MO T€HOMHOMY PEIaKTHPOBAHUIO, TaK
Kak 3QPEeKTUBHOCTH TAKUX pabOT HAIPSIMYIO CBSA3aHa C HAJIMYUEM PacIIM(PpPOBAHHOTO F€HOMA.

[1]. International Wheat Genome Sequencing Consortium (IWGSC), Science 361, 661 (2018)
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HUTOIVIASMATHYECKAA MY?KCKASI CTEPUJIBHOCTD KAK
MOJAEJIb JJII UCCIEJOBAHUS QIIM'EHETUKU PACTEHUU

Snbkonns JLA.! , | epalieHKoB F.A.Z, Koxxemsikun B.B.l, [Tanun B.M.l, Poxnosa H.A.2
Y\OIBHY «HUUCX FO20-Bocmokay, Poccus, e. Capamos, yn. Tynaiikosa, 7; 2UBI" YOUL] PAH,
Poccus, 2. Ypa, npocn. Oxmsaops, 71

lelkonin@gmail.com

ONUTeHOTUII PACTEHUsT — 3€pKajo B3aUMOJICHCTBUS BHEIIHEH Cpeapl M TEHOTUIA. AHaIHU3
aKcnpeccun reHoB-poccranoBuresed (Rf) B pasupix Tunax LIMC copro HarisiiHO WLTIOCTPHPYET
3TO0T (akT. M3yueHue BoccTaHOBICHUS (PEPTUIHLHOCTH B HEKOTOPBIX THUIAX CTEPHIIBHBIX IUTOILIA3M
copro (Asz, 9E, M35-1A), nmoka3zano, 4yTO BaXHBIM (PaKTOPOM, ONpPEENSIOUM (HepTHILHOCTD
rubpugoB F; ¢ IMC-nuHusiMM Ha 9TUX  TUNAx  IUTOIJIa3M, SBJSETCS  YPOBEHb
BJIAaroo0ecneueHHOCTH PACTeHUI Ha 3Tane MUKPOCTIOpOoreHe3a uin 1seTeHus. « umxynupoBanHasy»
BBICOKMM YPOBHEM BJIaroo0ecreueHHOCTH (DEePTHIBHOCTh MPOSBIAETCS B CAMOOMBLICHHOM
MOTOMCTBE THUOPHWIOB, BBIPAIICHHOM B «HEHMHIYKTUBHBIX» YCIOBHSAX, OJHAKO B TECT-Kpoccax
(bepTUNBHBIX JTUHHM, MOTYYSHHBIX B pe3yibTaTe camoonbuieHus rudpuaoB Fi, ¢ IMC-nunusamu,
OKCIPECCHsI «MHIYIUPOBAHHON» (DePTUIHHOCTH BHOBb 3aBHCHUT OT YCJIIOBHH BJIaroo0ECIIEYeHHOCTH.
DTH JaHHBIC CBHICTEILCTBYIOT, YTO (DYHKIMOHAIBHBIA cTaryc reHoB Rf ycranaBimBaercs mon
NEHUCTBUEM YCJIOBUM BHEIIHEW cpeabl B F1 u Haciemyercs B TOKOJIGHHMsX. [ BbIsBIEHUS
BO3MOXKHBIX MPUYUH yTpaThl (QYHKIIMOHAILHON aKTHBHOCTH reHoB Rf B reHome rubpumoB Fi Ha
utoruiazme 9E Obi1 mpoBenen MSAP-anamn3 JIHK crepunbHBIX THOPHIIOB B (PePTHIIBHBIX JIMHUH,
MOJIYUEHHBIX Ha MX OCHOBE B YCJOBHSIX BBICOKOW BiaxkHoctu. [Ipaitmepsr k PHK-Tpancmozony
Tos17 BbIABUIIM pa3HBIA XapaKTep METUIMPOBAHMSI IaHHOTO TPAHCIIO30HA Y CTEPUIIbHBIX THOPHI0B
u (epTUIbHBIX JIMHUHM. YCTaHOBIEHO Takxke, 4ro IMToruiazMa 9E gelictByer kak (hakrop,
M3MEHSIONINN XapaKTep METHIIMPOBAHMS HYKICOTHUIHBIX TOCIEIOBATEIBHOCTEH SIIEPHBIX TEHOB, B
YaCTHOCTH, TPAHCIIO30HOB, YTO MOJKET MPUBOJAUTH K yBeIMUYeHMI0O UX MoounbHOcTH. B IIMC Aj
[JIaBHBIM  (DAKTOPOM, DETrYIUPYIOIIMM JKCIpecchuio TreHoB Rf, sBisercs ypoBeHb neduuuTa
BJIQKHOCTH BO3]lyXa, IIPH 3TOM B YCJIOBHUSAX BO3JYLIHOM 3aCyXxu r'MOpHIbl F1 OKa3bIBatOTCS MYyXKCKH-
CTepiwiIbHBIMH. B TO ke Bpems, (QepTHIbHBIE JIMHUH, OTOOpaHHBIE TIPU  BBICOKOH
BIIAro00eCIEYeHHOCTH, 00JIaJal0T CIIOCOOHOCTHIO K BOCCTAHOBIICHUIO (PepTUIHHOCTU THOpUIOB F1,
TOrAa Kak (pepTHiIbHBIE JIMHUHU, OTOOpPAHHBIC B YCIOBHUSX 3aCyXH, YTPAUHMBAIOT ATy CIIOCOOHOCTB.
VY CTaHOBJIEHO TPaHCTEHEPAI[MOHHOE BIMSIHUE YCIOBHUH BBIPAIMBAaHHS JHHUH-JOHOpA reHoB Rf Ha
XapakTep paclleruieHuss B moToMcTBe rudpunoB Fi («oddekr nenymku»). OTH pazandus,
BO3MOJXKHO, CBSI3aHBI C MIUTEHETHYECKUMH M3MEHEHUSIMH B TeHax Rf, nHaynupyembiMu yciaoBusiMu
BbIpamuBanus. [lo-BHaAUMOMY, WHTOIUIa3Ma, SBISIACH OydepoM Mexay BHEUIHEeH Ccpemod u
SAJICPHBIM T€HOMOM, «IepepabaThiBaeT» CUTHAIbI OT BHEIIHEW Cpeibl U, TEM CaMbIM, OKa3bIBAaeT
CYIIECTBEHHOE BJIMSIHAE Ha IKCIPECCHIO SIEPHBIX T'eHOB. PaboTa BBINMOMHEHA NpH (HMHAHCOBOM
noanepxxkke POOU, rpant 16-04-01131.
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UCITOJBb30BAHUME METOJA0B MOJIEKYJIAAPHO-'EHETHYECKOI'O
AHAJIN3A TIPU CO3JAHUU HOBBIX 'EHOTUIIOB T.AESTIVUM HA
OCHOBE I'mMbPUIN3ALIMU C BUJAMU AYMEHA H. VULGARE U
H.MARINUM SSP. GUSSONEANUM

Tpyb6aueesa H.B., [lepmnna JL.A.

DeodepanvHoe  2ocyoapcmeeHHoe — O00dCcemHoe — HayuHoe — yupedicOoeHue — "DedepanvbHulil
uccnedoeamenvckuti  yeump Hucmumym yumonocuu u eenemuxu Cubupckoeo omoeneHus
Poccuiicxoii akaoemuu nayx”, Poccus, Hosocubupck, 630090, np-m akademuxa Jlaspenmoesa 10
natas@bionet.nsc.ru

B narreii pabore mpoBoauTcs rubpuau3anus KyinbrypHoro sumens H. vulgare L. (2n=14) u guxoro
H.marinum ssp. gussoneanum Hudson (2n=28) ¢ T. aestivum L. aisi co3laHusi HOBBIX T€HOTHIIOB
MATKOM TIIEHUIBI C M3MEHYMBOCTBIO  SAAEPHO-IUTOIIA3MATHUYECKUX B3aHMOJCHCTBUM U
MHTPOTPECCUEH UYy>KEPOJHBIX T'eHOB. B paboTe ¢ TakMMu reHOTHIIaMH HeoO0XoauMma ObICTpas U
KauecTBEHHas] HWICHTH(HUKAIUS YY>KEPOJHOTO TEHETUYECKOr0 MaTepuajga U JIeTeKTHUpPOBaHHE
I[EJICBBIX TEHOB B SIEPHOM TI'€HOME HHTPOTPECCUBHBIX (DOpPM, a TakKe aHAIM3 WU3MEHYHMBOCTHU
MUTOXOHIpHallbHOM (MT) u xjopormnactHou (xm) JJHK B mpouecce snepHO-IMTOMIA3MATUYECKOM
koamanranuu. C 3Tol 1enpio ucnonb3yrTces GISH-ananm3 u MeTo 16l MOJIEKYIISIPHO-TEHETUIECKOTO
ananusa, ocHoBanHeie Ha [II[P. Tak, ¢ momomuipto SSR-aHanm3a ycTaHOBIIEH COPTOBOM COCTaB
PEKOMOMHAHTHBIX ajutoruiazMaTudeckux JsmHui (H.vulgare)-T.aestivum u ompezaeneHsl copra
MIIEHUIIBI — BOCCTAHOBUTENU (EPTUIBHOCTH M 3aKPENUTENU CTEPUIBHOCTH Ha IUTOIIa3Me
KYJIBTYpHOTO STUMEHS. Y CTAHOBJIEHO, YTO IMpouecc (GOpMUPOBAHHS AJUIO-THHUN MSTKOH MIICHUIBI
HA OCHOBE STYMEHHO-TIIIEHUYHBIX THOPUIOB COMTPOBOXKIAETCS N3MEHYMBOCTHIO HE TOJIBKO SJICPHBIX,
HO OopraHe’bHbIX — (MT) U (x1m) reHomMoB. C nmomorsto [T1[P-anann3a usydens paitonst Mt IHK cob,
nad3-orf156, 18S/5S u xmIHK ndhH, rpoB, psaA, infA, ycf5. Tlokasano, 4ro BoccTaHOBIEHHE
(bepTUIBLHOCTH aIIJIO-TMHUN aCCOIMUPOBAHO C YMEHbIeHHeM komui MT- u xmn-JIHK sumennoro
TUTA U yBeIU4YeHHeM Konui MT- u xn-/{HK mmennunoro tumna. [1okazaHo, 94T0 peKOMOMHAHTHBIE
amto-muaun  (H.vulgare)-T.aestivum ¢ 3akperuieHHOH — (DepTHIIBHOCTBIO MOTYT  YCHEIIHO
MCTIOJIB30BATHCS B KAUECTBE MCXOHOTO MaTepHaia B CEJIEKIIUU TIPU BBEJICHUH B HX TEHOM IIEJIEBBIX
I€HOB YCTOWYMBOCTH K TPHOHBIM martoreHaMm. MHTepec K qUKOMY ssumeHio H.marinum oGyciioBneH
TEM, YTO €CTh BO3MOXHOCTh TIEPEHECTH OT 3TOTO BHJIA B MATKYIO TIIICHUILY TCHBI, OMPEICIISIONINE
YCTOMYMBOCTH K a0MOTUYECKUM (paKkTOopaM (3aCOJIECHUIO, 3aTOIJICHHIO), U TIOBBIIIIEHHOE COJIEpyKaHUE
Oenka B 3epue. [TonyueHnsie B padoTe amwto-auaud (H.marinum)-T.aestivum u HermoHbIe SYMEHHO-
nieHnyHble aMmpuIuionasl (2n=54, 55) ucnonb3yroTcs B KadyecTBE JOHOPOB XPOMOCOM JHUKOTO
SAMEHSI JUIS WX WHTPOTPECCHH B TEHOM COPTOB MSATKOH TMIICHHIIBI TPH TOJTYYCHHH HOBBIX
HCXOJHBIX TEHOTHNOB s cenekiuu. C 1enplo UACHTHU(PHUKAIMN WHAUBHUIYAITBHBIX XPOMOCOM
H.marinum npoananusupoano 74 EST-mapkepa stumens H. vulgare u ompezmesneHsl MapKepshl,
MOAXOJIAIINE ISl U3YYSHHs aJUTOTUIa3MAaTHUECKUX JIMHUN M JYIIa3MaTUYeCKUX JUHHH MATKON
MIIEHUI[BI, HECYIIMX WHIUBUAyaIbHBIE XPOMOCOMBI stuMeHst H.marinum.

Pabota BeImonHeHa npu nojanepxke OromxerHoro mpoekta Ne 0324-2016-0001 u rpanta PODOU
(mpoekt 17-04-01738).
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COBPEMEHHBIE HEBUOTEXHOJIOTUYECKHUE METO/bI
CEJIEKIHMOHHO-TEHETHYECKOTI'O YJIYYHIIEHUA COU
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3enennoB C.B., Momnenko E.B., Caenko ['."M., by6nosa JI.A., 3enenuos B.C.

DedepanvHoe 2ocydapcmeeHnoe 0100dcemuoe HayyHoe yupedicoenue «Dedepanvhblii HAYUHBIL
yeump «Bcepoccutickull HAYYHO-UCCIE008AMENbCKULL UHCIMUMYM MACAUYHbIX Kynomyp um. B.C.
Ilycmosotima», Poccus, e. Kpacnooap, yn. um. @unamosa, o. 17.

soya@vniimk.ru

JUnisi TIOBBIMIEHUST PE3YIbTATUBHOCTH CEJIEKLIMU COU U CO3/aHUSI COPTOB C HOBBIMHU CBOICTBaMHU B
MUpe BCE aKTHBHEE NMPUMEHSIOT OMOTEXHOJIOTMYECKHE U MOJEKYJISIPHO-OUOIOrHYeCKUe METOIBI.
Ho mn3-3a BBICOKOW CTOMMOCTH HCIOJIB30BAHUE 3TUX METOAOB BO3MOXHO, MPEUMYIECTBEHHO, TIPU
IPaHTOBOU MOJAJEPKKE, MAJIO IOCTYITHOM CeleKIMOHEepaM-TIPaKTHUKaM.

CoBpeMeHHbIE OHOTEXHOJOTHYECKHE METOAbl A(PQPEKTHBHBI, HO NPUTOAHBI Ui pPadOTHL, B
OCHOBHOM, C KaueCTBEHHBIMU IMpHU3HAKaMU. [Ipu 3ToM ypoxkailHOCTh copTa OcTaéTcsl BaXKHEUITUM
KOJIMYECTBEHHBIM TPU3HAKOM, IIepe] KOTOPhIM IIOKa IacyeT BCS MOIIb COBPEMEHHOU
OMOTEXHOJIOTHH.

B pesynbrarte, crosimas nepen NPAKTHUYECKOM CEJEKIMEN 3a/Jada JajdbHEWIIEero MOBBIIIECHUS
MPOJYKTUBHOCTH HOBBIX COPTOB, IPEUMYIIECTBEHHO, 00ECIEYMBACTCS KIIACCUYECKHUMH, HO HE
BCerja AOCTaTOYHO 3(PPEKTHBHBIMH METOIaMH, JINOO pa3padOTKON M BHEAPEHHEM COOCTBEHHBIX,
HEOMOTEXHOJIOTHUYECKUX METOOB CEJIECKIIMOHHO-T€HETUYECKOTO YIIYUIlIEHUS COU.

JInsi TOBBIIIEHUS PE3YJIbTAaTHBHOCTH CEJIEKIMKM COM HaMH ObLJIO pa3padOTaHO W BHEAPEHO
HECKOJIbKO COOCTBEHHBIX ME