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NovaSeq ™

o BbICTPbIV U MPOCTOMN: camas npoussoauTeb-
HaA NGS-crucTema Ha cerofHAWHNI ieHb B MUpe.

o ABTOMATUYECKAA KITACTEPU3ALIMA npowncxo-
AUT HenocpeACTBEHHO B CaMoM npurbope.

o CKOPOCTb PABOTDbI: 6 Tb aHHbIX 3a 2,5 AHS.

» 8-48 reHOMOB
« 66-132 3K30Ma

«66-132
TPaHCKpUNToma

» 8-48 annreHomMoB

o TMBKOCTb: Habopbl pa3HO MPOV3BOAUTENBHOCTU.
500 Gb — 6 Tb faHHbIX 3a 0AUH 3anyck Npubopa.

o JIETKWIA B SKCMNYATALMMW: peareHTbl B oiHOpa-

30BbIX KapTpuaxax.

illumina'

HiSeq ™

HOCTb AN MaclTabHbIX MC-
cnefoBaHNi, 3a4aun oboin
CJTIOXKHOCTMW.

e 12 reHomoB
* 96 5K30MOB

» 100 TPaHCKpPUMNTOMOB

NextSeq' 550

BbicoKas Mpov3BoanTENb- NeXtSeq ™

KomnakTHbI 1 npon3Boau-
TeJIbHbIN. YHUBEpPCanbHbIN.
Wnpoknii cnektp 3agau.
CekBeHaTop U cKaHep 6u1o-
UMrnoB B OfHOM Nprbope.

1 reHom
* 9-12 5K30M0B
» 100 TpaHCKpUMNTOMOB

 Yinbl 4N18 LMTOreHeTUKA
1 PGD (mo 12 obpasuos
3a CKAaHUPOBaHMe)

CeKBeHUpPOBaHKe
ana mooObix 3aaau

+7 (499) 550-15-25 | www.albiogen.ru

MiniSeq ™

Mpnbop, opreHTUpOBaH-
Hblli Ha FOTOBblE pelleHns
(naHenn). MakcumanbHO
npocToli B obpalleHnn n
obcnyxnBaHnn. TapreTHoe
CEKBEHVPOBaHNe.

» 2-40 onyxoneBbIX 06-
pasuoB

« 2-8 paKoBbIX
TPaHCKPUMNTOMOB

* NeCATKN MaJiblX

reHomMmoB

« OHKONOTNYeCKne
naHenu (oUeHKa pucka
pa3BuTMsA 3abonesa-
HuIA, 12-24 obpasua)

[lepcoHanbHbIN CeKBeHa-
Top. MigeanbHoe pelleHne
[ONA TapreTHOro CeKBeHu-
poBaHuA U HeboNbLINX re-
HOMOB.

* 4-24 o6pa3La LesieBbIx
KIMNHUYECKNX NaHenen

* 384 aMnIMKoOHa
¢ 3 KIIMHNYECKUX DK30Ma

« 16 reHomoB E. Coli
» 6-144 o6pasua HLA
* 24 o6pasua PGS

* 96 reHoTunoB KPC

ALBIOGEN

illumina
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FTEHOMHOE

PEJAKTUPOBAHUE

¢ nomobio CRISPR-CASY

B nocnepgHue rogpl ofHowM U3 caMblx 0BCy>AaeMbiX TeM B MMPe MoNekynsipHOM B1onorum ctana TexHoorus
CRISPR/Cas9, nossongtowas nobasnsTs, yaansiTs M BHOCUTb USMEHEHMWSA B FTEHOM BbICLIMX OPraH13MOB.

TexHoJorus nosiBMUNack 6narofaps UccneaoBaHunio aaanTUBHOM UMMYHHOM cuCTeMbl bakTepuii  ocHoBaHa
Ha cnocobHocTu bakTepun y3HaBaTb BupycHyto IHK n nukenauposarts ee. Npun 3ToM B cucTeme 3a[eACTBO-
BaHbl TONbKO [1Ba KOMMOHeHTa: ¢pepMeHT Cas9 1 kopoTkue Hekoaupytowme nocneposatensHoctn CRISPR
PHK (crPHK/tracrPHK). PesynsTtatom pabotbl Cas? siBisieTcsi BHECEHWe ABYXLENOYEUYHOro paspblsa u

penapaumsi NoBpeXAeHUs.

leHeTvyeckas
nocnefoBaTensHoCTs

Ma-PHK

Co3aaeTca reHeTUYecKas
nocnefoBaTeNibHOCTb Noj,
Ha3BaHneM rup-PHK, cneunduy-
Has yyactky [IHK, koTopbii
Tpebyetca

OTpeAaKTMpOBaTh

Cas9
Yuactok

pesku +

Tvp-PHK BBOAUTCSA B KNETKY
BMecTe ¢ 6enkoM Cas9, koTopblii
BMecTe ¢ ruf-PHK obpasyet
KOMMIEKC, CnocobHbli Y3HaBaThb U
BHOCUTb ABYXL|EMOYEYHbIe
paspbiBbl B crieyudryeckom
y4actke

Cucrema GeneArt CRISPR-Cas?
ot Invitrogen by Thermo Fisher Scientific -

370 NOJIHOE PeLLeHNe ANA FeHOMHOr0 peakTMpOBaHHuA,
OT iu3aiHa 1 cunTe3a rugosoil PHK fo petexktupoBaHua
W aHanu3a 3¢QeKTUBHOCTU pefaKTUPOBaHUA:

LUAT 1

OuzaitH rna-PHK (Bbibop TapreTHolt nocnenoea-
TEJILHOCTM M OJIUTOHYKJIE0TUAA AJ151 CUHTE3a

rma-PHK).

LLUAT 1

B 3aBMCMMOCTM OT NOCTABAIEHHbIX 33484 MOXHO
Bbl6paTh GpopMaT NpoBeAeHUs TPAHCHEKLMN:
cunte3 rng-PHK [CRISPR 6enok nnu CRISPR
MPHK) nnv CRISPR nnasmuga.

8 80070071 21

mail@helicon.ru
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QlAseq Targeted DNA Panels deliver:

e Sample to Insight® solutions for unbiased, targeted
DNA sequencing

® Digital sequencing that minimizes PCR bias and
amplification errors to enhance NGS panel sensitivity

® Unique chemistry that overcomes the challenges of
sequencing GC-rich genomic regions

e Compatibility with low yield and poor quality DNA

QlAseq™ Targeted DNA Panels

For detecting of low-frequency variants with digital DNA sequencing

Targeted DNA sequencing with enrichment panels is a powerful
approach to defect low-frequency variants. The main challenge with
many of today’s targeted DNA sequencing approaches is the
generation of errors during amplification steps. Because all DNA
fragments look exactly the same, it is impossible to distinguish a
unique DNA variant from a library construction error. Errors
associated with amplification and sequencing limit the ability of a
researcher to confidently call low-frequency DNA variants. The

samples QlAseq Targeted DNA Panels have been developed to detect low-

® A single-primer extension approach without the

frequency variants with high confidence by overcoming the issues of
predefined amplicon size constraint

PCR duplicates, false positives and library bias. This solution is based

on the use of unique molecular indices (Figure 2) to deliver a digital

Sequence unique DNA molecules, not PCR dUp"CGfeS sequencing approach. Since each unique DNA molecule is barcoded

before any amplification takes place, unique DNA molecules can be

Targeted DNA sequencing with enrichment panels is a powerful distinguished from PCR duplicates or errors — opening the door for

approach to defect low-frequency variants. experiments with new you fo confidently detect low-frequency DNA variants in your

levels of statistical accuracy. . . .
4 experiments with new levels of statistical accuracy.
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Sample

Library
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¢ GeneRead™ DNA * QlAseq Targefed * Any sequencer * QlAseq targeted * Ingenuity® Variant

FFPE Kit DNA Panels sequencing portal Analysis
¢ QlAamp® cfDNA Kit ¢ QlAseq indices e QIAGEN Clinical
* QlAseq DNA Insight

QuantiMIZE Kits

XX XX

DNA

Figure 1. Sample to Insight solutions using the QlAseq Targeted DNA
Panels. The flexibility of these panels enables the construction of libraries from DNA
isolated from o wide range of samples that are compatible with both Illumina® and lon
l Fragmentation Torrent™ platforms. The complementary data analysis portal translates

5 raw data to molecular barcode counts and variants.

1S3

5

Library construction with MB
and sample indexing

= rH\—y

l Target enrichment by

Figure 2. Workflow using QlAseq Targeted DNA Panels. Isolated DNA (as

o
:J
z
2

low as 20 ng) is enzymatically fragmented to generate small pieces of dsDNA. This step

Single Primer Extension oh is followed by the library construction step — during which adapters with molecular

5 % . . . .
= ~ barcodes and sample indices are incorporated into the unique DNA molecules
Sample indexing and . . ,
l amphfieation o generated in the previous step. Library fragments now serve as templates for target
5 = a — enrichment using single primer extension. In this step, targets are enriched using a single
Sequencing-ready ™~ e . . . . T
library gene-specific primer and a universal forward primer. The final step is library
< — —
o = - S . S B
3 — — = amplification and sample indexing (for lllumina dual indexing only). After sequencing,

molecular barcodes enable the differentiation of true variants (red star) from false
MB: Molecular barcode

: Gene specific primer
FP: Forward primer

UP: Universal primer

SIP: Sample index pri i, . . .
ample incex primer positives (blue star) for sensitive variant defection.

Mpeancrasutenscteo QIAGEN 8 Mockse: +7 499 703-15-56 | info@amnisure.ru
www.QIAGEN.com

Trademarks: QIAGEN®, Sample to Insight®, QlAseq™, GeneRead™, Ingenuity® (QIAGEN Group); lllumina® (lllumina, Inc.); lon Torrent™ (Life Technologies Corporation).
Registered names, frademarks, etc. used in this document, even when not specifically marked as such, are not to be considered unprotected by law. © 2016 QIAGEN,

all rights reserved. PROM-9873-002

Sample to Insight

QIAGEN —




GenSeq™ DNA Library Kit

KPOCCMIIAT®OPMEHHOE
TAPTETHOE CEKBEHUPOBAHWE

\\-"

GenSeqTM DNA Library kit - kpoccnnatdpopmeHHbld Habop AnA
co3aaHua 6ubanoTek aMnIMKOHOB Ha ocHoBe naHeneit AmpliSeqTM
ANA NOCNeAyloWwero aHanmM3a MeToAO0OM BblCOKOMPOM3BOAUTE/IbHOIO

CeKBEHUPOBaHUA. Mo3sonser NPOBOAUTL CeKBEHUPOBaHMEe
nonyyeHHon 6bubnmnotekn Ha aAyx nnatpopmax: lllumina wm lon
Torrent

Ncnonb3oBaHue GenSeqT'V| DN_IANII_ibrary kit BMmecTe ¢ 52 rotoBbIMKU U NHOBBIMU
custom naHenamm AmpliSeq' "' - 3TO ONTUMaNbHbLIN METOA A/171 MacCOBOro
CKPUHWHIa 6ONbLIOro KOAMYECTBa MULLEHEN

OOO "AreHTCcTBO XMMakcnepT"
Ten:+7(495)629 28 69, 650 36 66 X
info@khimexpert.ru, www.khimexpert.ru S P —
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PasBurue TexHOJNOIMII CEKBEHUPOBAHNA CIEAYIOIIETO ITIOKO-
JIEHIA IPUBEJIO K padpaboTke MeTona prOOCOMHOTO Ipodpaii-
sara (PII), ocHOBaHHOTO Ha IJIyOOKOM CEKBEHVMPOBaHMUM (hpar-
meHTOB MPHE, 3ammiaeMsIx TpaHCcaupyomei pudocomoii [1].
JlaHHBI METOJ OKa3aJICA UAEAJbHBIM JJIA M3YYEHNA DKCIIpec-
CUY TeHOB OJHOBPEMEHHO Ha YPOBHE TPaHCKPUIILINY U TPAHC-
aanuu. BaskHoit ocobennoctrio PII ABndeTca nHpopmanmng
o Mecronosioxkerny pubocom Ha MPHK ¢ 0qHOHYKJIEOTUIHBIM
paspelleHyeM, YTO I03BOJAET N3y4aTh TaKle HeKaHOHUYe-
CKMe COOBITVA B TPAHCIALNY, KaK TpaHcaAamyio B 5’ u 3 HTO
MPHE, TpaHCIAnuio mepeKkphlBaIOINXCA PAMOK CUNTBIBAHNA,
¥ CMBICJIOBO€ JeKOAMPOBaHle CTON-KOAOHOB. Ha JaHHBIN MO-
MEHT OCHOBHBIM npuMeHeHreM PII ABisgeTca nsydeHne us-
MEHEHVA TPAHCIJIALNN VI TOAHCKPUIILNMN B OTBET Ha Pa3JInNdHbIe
BoanericTBudA. Vicrionb3osanne PII nya nsydyenns TpaHCIAUN
IIPY CTPECCOBBIX BO3LENCTBUAX Oy IeT IT0OKa3aHo Ha IIpuMepax
OTBETOB KJIETOK MJIEKONMUTAIOIINX Ha OKMCJINTEJIbHBIN CcTpecc
[2] n Ha ynanenue kucsopozna u rioko3sl [3]. HecmoTpsa Ha ak-
TYBHOE JICIIOJIb30BAHYIE METOJA, CYLIIECTBYET PAJ, CIOMKHOCTEN

” apTedaKToB, CBA3AHHBIX C OKCIEPMMEHTAJIbHOM METOL0JI0-
rueit 1 06paboTroi pe3yabTaToB [4,5], HEKOTOpPbIE aCIEeKThI
OyZAyT pacCMOTpPEHBI B JAHHOM JIOKJIAJE.

Paboma noddepacarna PHD (epanm Ne 16-14-10065)

1. Ingolia NT, Ghaemmaghami S, Newman JR, Weissman JS. (2009)
Genome-wide analysis in vivo of translation with nucleotide
resolution using ribosome profiling. Science 324(5924):218-23

2. Andreev DE, O’Connor PB, Fahey C, Kenny EM, Terenin IM,
Dmitriev SE, Cormican P, Morris DW, Shatsky IN, Baranov PV.
(2015) Translation of 5’ leaders is pervasive in genes resistant to eIF2
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3. Andreev DE, O’Connor PB, Zhdanov AV, Dmitriev RI, Shatsky IN,
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of the relative impact of mRNA features on local ribosome profiling
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PA3PYLLATb, YTOBbl XMNTb: OCOBEHHOCTU KPYTOBOPOTA YBEMKBUTUHA B OIMHAMUKE

benorypoB A.A.*, Kygpsiesa A.A.

MHCTUTYT BHOOPraHMHECKOM XMMMK M. akagemmnkos M. M. LLlemsiknHa n FO. A. OsunHHmkoea PAH, Mockea

*e-mail: belogurov@mx.ibch.ru

IIporeacoma — BBICOKOMOJIEKYJIAPHBII MHOIOCYObe IMHNYI~
HbBIN OEJIKOBBIN KOMILJIEKC, 00J1a a0V IPOTEOJIUTIUIECKOI
aKTUBHOCTBIO C IIMPOKO} CyOCTPaTHOI CIenMpUIHOCTDIO,
Y IPUCYTCTBYIOILMI IPAKTUYECK! B HEMI3MEHHOM BIJIe BO BCEX
0e3 MCKII0YEeHN A KJIeTKaX OT apxebaKkTepuil 40 BBICIIUX 3y -
kaproT. OCHOBHOI (PyHKLMEl IPOTeacoMbl ABJIAETCA pac-
LIeIJIeHVe OTCIIYKUBIINX U Ae(PeKTHBIX KJIETOUHBIX OeJIKOB,
PV HTOM CUTHAJIOM AJIA pa3pylieHns 6eska ABIAeTCA TaK Ha-
3bpIBaeMasd IIOJINYOMKBUTUHOBAA [IEllb, COCTOAIIAA U3 MOHO-
MepoB youksutuHa (Ub), KOBaJIeHTHO cBA3aHHAA ¢ cybcTpa-
ToM. HecMoTpsa Ha 3HAUNTEIbHOE KOJINIECTBO MCCIIeI0BaHMIA
B DTOI 00JIaCTH, M3-3a YHUKAJBHON CTPYKTYPb! YOMKBUTIHA
ocobeHHOCTH ero MeTabosyaMa 4O CUX IIOP OCTAIOTCA IPO-
ACHEHHBIMU JIMIIB YacTU4YHO. OTHOCUTEJBHO HELABHO ObLI
IIpeJIOXKEeH MEeTO/I CaliT-CIIel(PMUEeCKOr0 BHY TPUKJIETOYHOTO
MedeHNA OeJIKOB, B OCHOBE KOTOPOTO JIEKUT MCIIOJIb30BaHNE
Jaurassl aunoesoit kucaoTsl E. coli (LplA), comepsxatieit pax
3aM€H B aKTUBHOM LIEHTpe. IIaHHaH Jurada nyrTem JByxcTa-
nuiiHoi peaknuy ¢ yaactuem ATP crocoOHa mprcoeMHATH
Pe30py(MH K IIepBUYHOI aMUHOTPYIIIIE JIM3MHA B COCTaBeE KO-
poTkoro 13-ujeHHOro nenTuzaa. B HacTOAIIEM MCCIIeOBAHNUN

JIaHHBII ITOAXO0]] OBLJI MCIIOJIb30BAH /1A U3YIEHNUA BHY TPUKIIE-
ToyHoro Mmetabosnama Ub u mosm-Ub KonbioraTos. [lokaszaHo,
4TO CpeJiHee BpeMsd KU3HY YOUKBUTIHA COCTABJAET ITOPAAKA
4 qacoB. /[mHaM1UuecKkoe paBHOBECHUE IOCTUTAETCS IIPY KOJIM-
gecTBe 6 MoHOMepHBIX eauuuil Ub Ha MoJseKysy cybcTpara,
B TO BpeMs KaK KOHBIOTATHI, cozmepskaliue 6osee 12 MoHO-
MepoB YOMKBUTMHA HA MOJIEKYJyY OeJiKa, CYIleCTBEHHO Teps-
I0T CBOM CcyOCTpaTHbIE CBOMICTBA B OTHOIIEHUN IIPOTEACOMBI
Y TIOZIBEPTaOTCA aKTUBHOMY IIPOLIECCUHTY NeyOMKBUTIHABAMI.
PesyabraTsl paboThl CBUIETEILCTBYIOT O TOM, UTO IO YeTBEP-
T MOJIEKYJT YOUKBUTHHA 13 cocTaBa nosn-Ub menn Heobpa-
TUMO yTPadMBaeTCs P KaKI0M aKTe IMApoJmnsa cyocTpara
rporeacoMoii. ITosryueHHbIe JaHHbIE BIIEPBbIE JEMOHCTPUPYIOT
0c00eHHOCTM BHYTPUKJIIETOYHOrO MeTabonnamMa yOUKBUTIHA
B YCJIOBUAX PEaJIbHOTO AVMHAMUYECKOTO PABHOBECHA.

Paboma 6via noddepacara npoexmom PHD Ne 14-14-00585
« Monexyaapruli MexraHusm YyouKeumuH-mHesasucumozo
npomeoausa 6eAK08 NPOMeacomoll U e2o PoLb 8 HOPMe
U NAMON0UU», & MAKHCE UEHMPOM KOALEKMUBHOZO
noav3osanus VIEX PAH (annapamuoe obecneuerue
PayopecyenmHno-aKkmusuPo8aHH020 COPMUHZA KAeMOK).
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KNETOYHbIE msPHK, YYACTBYHOLUME B CMJTAMCUHIE, — MAPTHEPbI PUBOCOMHOTO BEJIKA
eS1 YEJIOBEKA, BbISIBJIEHHBIE C MCMNOJIbBOBAHMEM METOA PAR-CLIP

FonaHeHko A.B."?**, Manbirud A.A."?, Tynmukun A.E.!, JNlaktnonos IN.M.", Kabunoe M.P.!, Kapnosa .I."2
1 MHcTUTY T XMmueckoi 6rnonorun u dpynaamentansHon meguumtbl CO PAH, Hosocnbupcek

2 HoBocnbupckui rocyaapcTBeHHbIM yHuBepcuTeT, HoBocbupck

*e-mail: alexandr.gopanenko@yandex.ru

Muorne pubocomHble OeJKM, HAXONACH BHE PUOOCOMBI, BO-
BJIEUEHBI B Pa3HOOOpa3HbIe KJIETOUHBIE IIPOI[ECCHI Yepe3 B3a-
umozerictue co cnenndudecknmu PHE. B Hacrodaei pa-
6ore aia noucka kiaeTouHblx PHR-napTHEPOB prbocoMHOTO
besika (rp) eS1 gesoBeka Mbl ucrionb3oBasy meton PAR-CLIP
(ot aur., photoactivatable-ribonucleoside-enhanced cross-
linking and immunoprecipitation). ToT MmeTozn 0ocHOBaH Ha I0-
aydenny PHEK-6eIKOBBIX CIIMBOK B KJIETKaX, BBIPAIIIeHHBIX
B IIPUCYTCTBUM (DOTOAKTUBUPYEMOIO aHaJjora pruboHyKJIIeo-
3uUza, ¢ IoCJeny M rayookum cekBernuposanuem JHEK-
O6mbsmoTeK N, IOy YaeMOoli Ha OCHOBE CIIMTBIX C IIeJIeBBIM OeJ-
koM PHE-dparmenTos. [IpuMeHAsA JaHHBIN METOI K KyJIbType
KJIETOK, npoayiupytomux FLAG-MedeHnsblii rp eS1, MbI IOy -
i JJHE-6ubamorery, comepskalnyo MHPOPMAIMIO O KOH-
TakTax 9Toro besnka c kiaerounsiMy PHE, n npoBesn e€ cek-
BeHMpoBaHue Ha mratdgopme Illumina MiSeq. Aranus puaos,
KapTUPOBAaHHBIX Ha reHOM hg38, II03BOJINII BBIABUTD UX KJa-
cTepsl, comeprrainye xapakrepucruueckue T /C-rpansuuny,
BO3HMKAIOIIVE Ha MeCTe CIINTBIX ¢ r'p eS1 ocTaTKoB 4-TM0-

ypunuza npu npurorossienny JHK-6ubamorexkn. OcHOBHbIE
KJacTepbl puaoB ¢ Hauboabmum gucaoM T /C-TpaH3unmit
coorBercTBoBasy reHaM RNU11 u RNUSA-1, Kogupyomum
magble anepuble (Ma) PHK Ull n U5, yyacTByloiue B CILjiai-
CVHTe MMHOPHBIX MHTPOHOB. Boubiiasg yacts T /C-Tpan3nmmii,
0OHApPYIKEeHHBIX B 3TUX I'eHaX, COOTBeTCcTBOBaJa U-0oraTbiM
yuacTraM B Kogupyemberx umu PHK, a numenno: Sm-cairy
B Ull maPHK u netuie I 8 U5 MmaPHEK. OTo ykassiBao, 4To rp
eS1, Oynyun BHe prOOCOMBI, BOBJIEKAETCA B CILJIAICHHT, KOH-
TaKTHUPY C COOTBETCTBYIOIMMY pajionamu 9Tux PHE. Aranns
TPAHCKPUIITOMA KJIETOK C IIOHMKEHHBIM YPOBHeM I'p eS1 c 11o-
mor1rbio RNA-seq eiicTBUTENBHO BBIABUII CHIKEeHYIE d(pdeK-
TUBHOCTY CILJIAJICYHTa MMHOPHBIX MHTPOHOB, OCYII[€CTBJIAE-
moro npu yuyactuy Ull n U5 maPHE, a Takske cyuiecTBeHHOE
yBesmuenne noau Ull npe-maPHR c HenporeccupoBaHHOM
3’-KOHI[EBOI II0CJIEIOBATEIHHOCTBIO.
Paboma nodepacana Poccutickum ghondom

pyndamenmanvrvlx uccaedosanull (epanm Ne 17-04-00528).
Cexgenuposarue npogoouaocs 8 HKII “I'enomuxa” CO PAH.

PErTMOHblI XPOMATUHA, ACCOLIMMPOBAHHDIE C A0PbILLIKOM, — MMULLEHW PUBOCOMHOIO

BEJIKA uS3, BbISIBJIEHHbIE C MOMOLLBKO METOOA ChiP-seq
lpoweea A.C.', Xapkos [1.0O."?, NonaHeHko A.B."?, Tynukun A.E.', Kabunos M.P.', Fpaidep [.M."?*, Kaprnosa'2T.I.
1 MHCTUTY T xrummnueckon 6uonormm u doyHgameHTtansHon megmupHbl CO PAH, Hosocnbupck

2 HoBocubupckuit rocypapcTBeHHbii yHuBepcuteT, Hosocnbupcek

*e-mail: graifer@niboch.nsc.ru

Pubocomusrit 6es10k (rp) uS3 aykapmoT cuocobeH pacIIeniaThb
JHEK no anypua-ampumMmuanHoBbeIM (AP) caritam [1]. HepaBHOo
MBI TIOKa3aJiM, YTO PEeKOMOMHAHTHBIN rp uS3 YeJoBeKa pac-
mwenuasgerT AP-caiiTel IpeanodYTUTEIbHO B OJAHOLEIIOUEeYHON
IHEK, a rp uS3 B cocraBe pubocom cimBaercsa ¢ AP-caritamn
JIHEK 6e3 nx pacuiennennd. g KapTUPOBaAHNUA YIACTKOB CBA-
3piBaHuA rp uS3 Ha JHK in vivo Hamu ObLI IPUMEHEH METO,
OCHOBAHHBIJ Ha MMMYHOIIPEIMINTALINI XPOMaTHHA U BBICO-
ronponsBoauTesnbHoM cekBeHuposanuu JHK (ChIP-seq) [2].
CyTp MeTOma cocTouT B purcanuu komiiekcos JHK c 6e-
KaMu POpMaJIbAEeTA0M, II0CTIENYIOIeM BbIAeIeHnN 1 ppar-
MeHTalVM XpoMaTHHa, M3BJIEHEeHUN CIINTBIX C VMICCJIeAyeMbIM
6esixom cpparmenToB JHK c momornbio crienipndecknx aHTu-
TeJ, KOH'BIOTYPOBAHHBIX C MArHUTHBIMY YaCTULIAMM, U IIOJY-
uennn 6ubsmnorexku kJHK Ha ocHOBe aTNX pparmeHToB (06pa-
3e1r; ChIP-seq). B KOHTPOJIBHBIX ONBITaX O0BIYHO UCIIOJIB3YIOT
obpaserl], IPUIOTOBJIEHHBI Oe3 KOH'bIOTMPOBAHHBIX aHTUTEI,
u obpasel], IIOJIy4eHHbI 113 aJIMKBOTEI (PParMeHTIPOBAHHOTO
xpomaTtuHa. bubmmorexkn kJHK, cosnanuble 1a Tpex He3a-
BICUMBIX PeIlIMK Ha ocHOBe KieTok HEK293, cekBeHnpoBaHbI
¢ momoibsio mratTdgopmer SOLID 5500x], nanHa punga cocras-
aana 50 bp, B KasKA0M ciiydae IoJydeHO OKO0JIO 15 MUJImo-
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HOB PUJOB, KAPTUPOBAHHBIX YHUKAJIBHBIM 00pa30M Ha TeHOMe
yejioBeka (Bepcua hg38). Puarpl, npucyTCcTBYIONE TOJIBKO B
obpasuax ChIP-seq, 06pasyioT 229 nMKOB, PaCIOJIOKEHHbIX
B OCHOBHOM B MEXKT'€HHBIX pailOHaX, TMIIePYyBCTBUTEIBHBIX K
IHKaze I (rme xpomatus He kouaencuposat u JJHK Gosee no-
CTYIIHA JJIA CBA3BIBAHUA C DeJKaMI) B IPUIIEHTPOMEPHBIX 00-
JacTax xpomocoMm 1, 2,4, 7,10, 16, 17 u 20. B xpomocomax 7, 10,
16 n 20 sty nukm cooTBeTcTBYIOT paiionaM NAD (nucleolus-
associated chromatin domains). Cnesnas BbiBog 00 ydacTuu rp
uS3 B pennapauuu JJHK 1 ee perynamnuu B paltoHe AAPBIIIKA.
Paboma 6biia noddepaicarna epanmom PDDU 16-04-00241-a.
Cexegenuposarnue 6b10 binoanero 8 LIKII “I'enomura” CO
PAH.

1. Graifer,D., Malygin,A., Zharkov,D.O. and Karpova,G. (2014) Eukary-
otic ribosomal protein S3: A constituent of translational machinery
and an extraribosomal player in various cellular processes, Biochi-
mie, 99: 8-18.

2. Grosheva A.S., Zharkov D.O., Stahl J., Gopanenko A V., Kabilov M.R.,
Graifer D.M., Karpova G.G. Recognition but no repair of abasic site
in single-stranded DNA by human ribosomal uS3 protein residing
within intact 40S subunit // Nucleic Acids Res. 2017, doi: 10.1093/nar/
gkx052.
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CEJIEKUMA IN VITRO 2'-F-MOONDPULIMPOBAHHbIX PHK-ATNTAMEPOB, CBA3bIBAFOLLIMX

BUOJIFOMMHECUEHTHBIN bOTOMPOTEMH OBEJIMH
Oaebigosa A.C."*, Bopobbera M. A.", Kpacuukas B.B."2, Tynukun A.E.'!, Bopo6bber N.E.!, Kabunos M.P.!, ®pank JI1.A.2,
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CosaHue HOBBIX CHEIMU(UYUHBIX U 9(P(PEeKTUBHBIX AMATHO-
CTUYECKUX CUCTEM AJA AeTeKIuM 0eJKOBbIX OMOMapKepoB
pas3an4HbIX 3aboseBaHMUI ABJIAETCA aKTyaJbHON 3amadeit
COBPEMEHHOV MOJIEKYJIAPHON 0M0J0TUM U (PYyHAAMEHTAIb-
HOJ MeuUMHBL IlepCrneKTMBHBIM ITOAX00M K PEIIeHNI0 STOM
3a/a4y IIpeJiCTaBJIAETCs CO3JaHnue OMOTIOMIHECI[@HTHBIX
aITaceHCcopoB Ha OcHOBe amramMepoB u Ca’* -perynamnpyemoro
doronporenHa obennHa. B kauecTBe yHUBEPCAJBLHOTO pe-
IIOPTEPHOr0 MOAYJIA IJIA KOHCTPYMPOBAHNUA TAKUX CUCTEM
HaM¥ OBLIIO IIPEeNJIOMKEHO UCI0Ib30BATh allTaMep K 00esHYy.
ITespio faHHON pabOTHI ABJIAJNIOCH CO3/aHNE YCTONUMBLIX B
6uosornuecknux cpenax 2’-F-moxudnnnuposanueix PHE-
arnTaMepoB, CIIOCOOHBIX CBA3BIBATH 00esH. B kauecTBe Mu-
meHy i1 orbopa OBII MCIIOIB30BAH MMMOONIIN30BaHHbI Ha
Ni-NTA cedapose pekoOMOMHAHTHBI 00eJIH, COnepsKalIii
His -mocsiefoBaTenbHOCTD. ITOOBI 06€CTIeINTD CeJIeKTUBHOCTD
orbopa, C IepBOro payHAa CeJIeKUMM BBOAUIIV CTaANIO KOHTP-
cenexuuy Ha Ni-NTA cedaposy, He comeprraniyo o0esuH,
a TaKyKe JCIIOJIb30BaJM 3aMeHy HOCUTEeJIS IJIA MMMoOuiIn3a-

uyy 6esika. OLeHKy oboraleHnsa O1OIMOTEKN B X0Ie CeJIeKIINN
apoBoguau metTonoMm DiStRO [1], cpoacTBo 1 cTenleHb CBA3bI-
BaHuss PHK-0ubmoTeky ¢ 00eJMHOM OLleHMBAJIV METOLaMI
3anepsxku B rejie 1 DRaCALA [2]. Bbliio nokasaHo, 4To 11ocJie
10 payHZOB CeJleKIMM NOCTUTHYTA MaKCUMaJIbHAA CTEIlleHb
oboramtennsa 2'-F-PHK-6ubanorexu. Belio nmpoBeneHo cex-
BenupoBauue nquJIHK-dopme! nonydennoit 6ubanorexnu Ha
nnatdopme MiSeq (Illumina) B IIKRII “T'emomura” CO PAH.
Ha ocroBanum anasmsa 1osy4eHHBIX JAHHBIX ObLIV BHIOPAHBI
II0CJIEIOBATEJILHOCTY MHAVBUAYAJIbHBIX alITaMepPOB I CKPYI-
HIHTA UX ap(PUHHOCTY K 00JIMHY U ONTUMU3AIN HyKI€OTU -
HOJ ITOCJIeT0BATEJIbHOCT.
Jannas paboma gvinoarera npu noddepiicke Poccutickozo
Hayurozo orda (eparm JNo 16-14-10296).

1. T. Schutze et al. (2010) A calibrated diversity assay for nucleic acid
libraries using DiStRO—a Diversity Standard of Random Oligonucle-
otides, Nucleic Acids Res, 38: €23.

2. Roelofs et al. (2011) Differential radial capillary action of ligand assay
for high-throughput detection of protein-metabolite interactions,
PNAS, 37: 15528-15533.

M3YYEHUE BHY TPUKJIETOYHOIO METABOJIM3MA MOJSIMYBMUKBUTUHOBbIX LIEMENA PA3HOTO

THUMA BETBJIEHUA

KyapseBa A.A."*, TynukuH A.E.2, Kabunoe M.P.2, Berorypos A.A.'
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YOUKBUTHHMPOBAaHME - OGHA MX OCHOBHBIX IIOCTTPAHCJIIAIN-
OHHBIX MOIU(PUKAIMI OEJIKOB B DyKaPUOTUIECKUX KJIETKAX.
ITomyuMmo x0poOIIIO M3BECTHBIX (PYHKINIL, TAKMX KaK OpJMEeHTa-
nua cyOCTpaToOB AJIA IPOTEaCOMHOM Aerpajanun 1 penapa-
nun JHE, noanyOuKBUTUHOBbBIE IIENN TaKKe BOBJIEUEHBI B
IpyTye BajKHeIIe KJIeTOUYHbIe [IPOIlecCchl, HAaIIpUMep, yda-
CTBYIOT B PeryJaluy KJIETOYHOTO IIMKJa, B paboTe MMMYyH-
HOJI CHCTeMBbl, Aerpagannuu 0eJIKOB B MUTOXOHIAPUAX U aske
crabunbHocTy MPHK. HeBepoaTHoe pasznoobOpasue pyHKIIT
YOUKBUTUHUPOBAHUA 00YCIJIOBJIEHO CIIOCOOHOCTBIO YOUKBU-
TUHA O6paSOBbIBaTI) ey pas3JindHOro Tulla BeTBJIEHUA I10-
CpenCcTBOM M3OMIENTUAHBIX cBA3ell Mexny e-NH2-rpynmnoit
Jroboro 13 cemu smauHOB (K6, K11, K27, K29, K33, K48, K63)
youksutuHa ¢ C-KOHIIEeBOII KapOOKCUJIIbHOI I'PYIIIOi BTOPO-
ro youkBuUTHMHA. dTO Ba’sKHO, OTY CBA3M MMEIOT PA3HYIO Ipe-
CTaBJIEHHOCTH B KJeTKe. EcTb MpeanososKeHnsa, 4To KasKaas
13 BTUX Pa3JIMYHBIX CBA3€N IPULAET YHUKAJIbHbBIE CTPYKTYP-
Hble U AVHAMUYECKYe CBOJCTBA NOJINYOMKBUTIHOBO eI,
II03BOJIAA PAa3HBIM LIEIIsIM PACIIO3HABATHLCA CBOUM OeJIKOBBIM
penenTopoM. XOpPOIIO N3YYeHbI (DYHKIMM ITOJINYOMKBUTIHN-
POBaHHBIX Ilellell IPY IPOTeaCOMHOI Aerpajaluy 1 pernapa-

m JJHE, cocroamux n3 ceaszeit K48 n K63 coorBeTCTBEHHO.

Krnerounble (pyHKIMM OpYrUX, TaK Ha3bIBAE€MbIX HEKAHOH-

YeCKUX Ienell yOUMKBUTIHA, ABJIAIOTCA CYLIeCTBEHHO MeHee

SICHBIMM ¥ aKTUBHO U3yYaIOTCA B HACTOAIlee BpeMA. B nannom

MccieoBaHNY ObLI N3yYeH BHYTPUKJIIETOUHbI MeTab0Im3M

HOJII/IyGI/IKBI/ITI/IHI/IpOBaHHbIX KOHBIOTAaTOB C MCIIOJIB3OBaHMEM

IJHE-xogqupyemoit pe3opyuH-anurasbl, KOTopas CIoco0Ha

[IPMCOEAVHATb MOJIEKYJIY HIU3KOMOJIEKYJIAPHOT0 PIyopodo-

pa pesopyduHa K aMUHOTPYIIIIe JM31HA, BXOAAIIETO B COCTAB
13-unennoro nmernruga. C IOMOIIBIO JAHHOTO MeTOAa OBLIO MC-

CJIeIOBAHO BPeMs ITOJIY KUBHY YOMKBUTIMHA JUKOTO TUIIA U €T0

(PYHKIIMOHAJIBHBIX MYTaHTOB I IIPOBEJIEHA OLleHKa cyOcTpaT-

HOJI CIIeIM(PUYHOCTY IIPOTEACOMBI K YOMKBUTIHOBBIM I[€IIAM

C Pa3JIMYHBIMM TUIIAMMU CBSA3M, B TOM YMCJIE PA3BETBJIEHHBIM,

C MICII0JIb30BaHMeM KOMOVHAINY METOL0B IIPOTOYHOI I[ITOMe-

TPUM U IIVMPOKOMACIIITaOHOI0 CEKBEHMPOBAHNA Ha IIaT(opme

Illumina.

Paboma 6viia noddepaicana npoexmom PHD Ne 14-14-00585,
a maxsice YyeHmpom KoareKmusHozo noavsosanus IbX PAH
(npomounas yumomempus). Cexgenuposarue nposoousocs
Ha nnamgpopme MiSeq (Illumina) ¢ LIKII «'enomura» CO PAH.
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MCCINEQOBAHME dbYHKLMIA PUBOCOMHBIX BEJTKOB YEJIOBEKA B PETYJISALUMM SKCIMPECCHUM

FEHOB HA YPOBHE TPAHCNSLIMM C MCMOJSIb3OBAHMEM PUBEOCOMHOTO MPOMANITMHIA
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MeTozn pubocomuoro rpodaiiiara (Ribo-seq) aBisgerca mor-
HBIM VMHCTPYMEHTOM /I M3Y4YEeHNA DKCIIPECCUY T€HOB Ha YPOB-
He TPaHCJANNY, TI03BOJIAIOIINM OIIPEeNesATh MOMEeHTAaJIbHBIN
ypoBeHb Bcex TpaHcanpyeMmblx MPHE B kietke [1]. OToT me-
TOJi OCHOBAH Ha BBICOKOIIPOM3BOAVITEIBHOM CEKBEHIPOBAHNN
oubmmorer JHK, mosmy4yaembrx Ha ocHOBe pparmenToB MPHEK,
3aIUIaeMbIX prbocoMaMu OT HyKJIea3HOTO IMAPOJIN3a, U I0-
cJenyoleM aHasmae quddepeHnanbHol SKCIIPeCCu TeHOB
Ha YPOBHE TPAHCJIIALIL.

Pubocomunre 6enxn eLi29 n eL38 He aBnAroTCA 00A3aTENB-
HBIMY KOMIIOHEHTaMM pubOCOMBI YeJIOBEeKa, HO X OTCYTCTBUE
B 60S cy0OuacTuile MOYKeT IPUBOAUTD K U3MeHEHUI0 dpheK-
TUBHOCTY TpaHcaauuy oraenbHblx MPHE [2]. Mbl noHM3nm
YPOBHU JaHHBIX OeJkoB B KieTkax HEK293 B 2-3 pasa c mo-
mornbio PHE nHTEpdepeny 1 mokasasin, 9To TaKoe CHIKe-
HIe IIPAKTUYECK) He CKa3bIBAeTCA HI Ha COCTaBe KJIETOYHOTO
TPAHCKPUIITOMA, HY Ha 0011ell TpaHCIAIVIOHHO aKTUBHOCTY
KJIeTOK. BmecTe ¢ TeM ¢ nomorbio Ribo-seq MblI o6Hapy Ky,
YTO PV CHUKEHUM yPOBHEN prubocoMHbBIX 6eskoB eLi29 n eL38
B OTUX KJIETKAX IIPOVCXOANUT 3HAYNTEJbHOEe YMEHbIIIeH)e 3p-

dpexTuBHOCTH TpaHcaanuyu MPHEK Goabinx Hab0opoB reHOB,
YbJ IPOAYKTHI yYACTBYIOT B COBEPIIIEHHO Pa3HbIX IIPOI[eCCaxX.
Taxk, B Habope, cnenucpuyaom niada Oenka eL29, BeIABIEHBI
TeHbl, KOAUPYOLye OeJKY, CBA3AHHBIE ¢ MeTaboIM3MOM Pas-
suasbIx BugoB PHK u perysiaimeit kieTo9HOro pocra, a AJd
Oesnka eLi38 — ¢ KJIETOYHOI ITONBUYKHOCTBIO U TOMEOCTAa30M.
Takum o6pasoM, HaMM YCTAHOBJIEHO, UTO Yepe3 CHUKeHIUe
ypoBHA pubocoMHBIX OeskoB eL.29 1 eLL38 KiyeTKM criocoOHBI
OCYIIECTBJIATE peryJiAanuio Tpancisaiyy MPHE nesbix rpynmn
T€HOB, YbJ IIPOJLYKTHI OKa3bIBAIOTCA HEOOXOAMMBIMI Ha OIIpe-
JIeJIEHHBIX DTallaX UX JKU3HEeAeATeJIbHOCTIL.

Paboma noddepacara eparnmom I[Ipesudenma Poccutickou
Dedepayuu (MK-7535.2016.4) u Poccutickum pondom
Pynoamenmanvroulx uccaedosarul (eparnm Ne 17-04-00528).
Cexeenuposarue npogodunrocs ¢ LLKII “I'enomura” CO PAH.

1. N.Ingolia et al. (2009) Genome-wide analysis in vivo of translation
with nucleotide resolution using ribosome profiling, Science, 324:
218-223.

2. N.Kondrashov et al, (2011) Ribosome-mediated specificity in Hox
mRNA translation and vertebrate tissue patterning, Cell, 145:383-397.

MPUMEHEHME METOOA FLOWSEQ OJ19 AHAJIM3A 2MDPDEKTUBHOCTU TPAHCIIAUMN

BUBJIMOTEK BAKTEPUAJIbHbBIX MPHK
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ITounmanme paxkTOpPOB, BUIAOIINX Ha d3PQPEKTUBHOCTE dKC-
IIpeccuyt TeHOB, B YaCTHOCTY, Ha D(P(PeKTUBHOCTD TPAHCIIALUNI
MPHE, BaskHO Kak 1y PyHZAMEHTAJIbHON HAYKH, TaK U JJIA
ouorexnosornyu. C pa3BuTyeM METOJOB IIPOTEOMUKN U prbO-
COMHOTI'O IIPOPaJIVHTa CTaJI0 BO3MOYKHBIM OIIpeNeJATh d(-
(PEKTUBHOCTD DKCIIPECCUY BCETO pa3HO0Opas3us reHOB TaHHO-
ro opranusama. Ilpupogusie MPHE onTuMmsuposasmucs B xozne
SBOJIIOLNI C TE€M, YTOObI SKCIIPECCY IIPOMCXOAVIIA MAKCMAJb-
HO 9PPEKTUBHO ¥ Y9KOHOMHO, KaKO0J Obl YPOBEHDb DKCIIPECCUN
reHa He TpeboBaJica opraHnamy. Takum o6pas3oM, 13 BEIOOPKN
JIJIA CPaBHUTEJIBHOTO aHAJM3a OKa3bIBAIOTCA MCKJIIIOUEHHBIMI
MPHE, TpaHCaAIMA KOTOPBIX MastoddPeKTBHA. TakiKe, Ipnu
orbope MPHEK B X0/1e ®BOJIIOIMM MOT MIMETh 3HAYEHME «00BbeM»
JIOKAJIBHOTO MaKcuMyMa d(P(PEeKTUBHOCTY TPAHCIALN, T.€. U3
aHaJM3a MOTYT BBIIACTH IIOTeHIMAJbHO ddpperTuBHbIe MPHE,
TI0CJIeI0BATEIbHOCTD KOTOPBIX IOIAIaeT B 00JIACTh YHUKAJIBHO-
ro Mmakcumyma ddpexrrnBHoCT. HakoHe!, KOJIM4ecTBO TeHOB, B
0CODEHHOCTY TeHOB DaKTepni, JOCTATOYHO OIPaHNYEHO.
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s noncka ceoricts MPHEK, BimaAronmx Ha 3¢ppeKTUBHOCTE
TPAHCJIALNY, MBI CO3/1aJIMI HECKOJbKO 61boTeK peroprep-
HBIX KOHCTPYKIMIA, IT0 Pa3HO0OPas3uio HyKJIEOTUIHBIX IT0CTIe-
JI0OBATEJIbHOCTEN 3HAUNTEJBHO IIPEBBIIAIOIIX Pa3Hoobpasne
npuponuabix MPHE. Vcrions3o0Banne puIroopecrieHTHBIX OeJIKOB
B Ka4eCTBe PelopTepOB II03BOJNMJIIO HAaM C IIOMOIIBIO0 KJIETOU-
HOTO COpTepa pas3fesnThb KJIEeTKY, TPaHC(OpMIPOBaHHbIE O1-
0JI110TEKO0IT PEIIOPTEPHBIX KOHCTPYKIMIA IT0 (ppaKIMaM, pas-
JMYarImMesa 9pdeKTuBHOCTEIO TpaHcaAanun. [locaenyromiee
CeKBeHNpPOBaHMe cOOpaHHBIX (PPaKINil BBIABIUIIO IIOCIeN0Ba-
tenbHOCTY MPHK, obecrieunBaromye pas3ndHble YPOBHM DKC-
npeccun. AHaJM3 MOJIy4eHHbIX JAaHHBIX IT03BOJNJ BBIABUTD
0COOEHHOCTM XOPOoIIOo TpaHcaupyeMmbrx MPHE.

Paboma evinoarerna npu noddeparcke PHD,
epanm 14-14-00072.

1.S.A. Evfratov et al,, (2017) Application of sorting and next generation
sequencing to study 5’-UTR influence on translation efficiency in
Escherichia coli, Nucleic acids research, 45: 3487-3502.
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SINGLE-NUCLEUS HI-C REVEALS UNIQUE CHROMATIN REORGANIZATION AT OOCYTE-TO-

ZYGOTE TRANSITION

Flyamer IM, Gassler J, Imakaev M, Brandao HB, Ulianov SV, Abdennur N, Razin SV, Mirny LM, Tachibana-Konwalski K
IMBA, the Austrian Academy of Sciences, Vienna Biocenter (VBC), Vienna; Institute of Gene Biology RAS, Moscow; Faculty of

Biology, Lomonosov Moscow State University, Moscow
e-mail: llya.Flyamer@igmm.ed.ac.uk

Chromatin is reprogrammed after fertilization to produce a
totipotent zygote with the potential to generate a new or-
ganism. The maternal genome inherited from the oocyte and
the paternal genome provided by sperm coexist as separate
haploid nuclei in the zygote. How these two epigenetically
distinct genomes are spatially organized is poorly understood.
Existing chromosome conformation capture-based methods
are not applicable to oocytes and zygotes owing to a paucity
of material. To study three-dimensional chromatin organi-
zation in rare cell types, we developed a single-nucleus Hi-C
(high-resolution chromosome conformation capture) protocol
that provides greater than tenfold more contacts per cell than
the previous method. Here we show that chromatin archi-
tecture is uniquely reorganized during the oocyte-to-zygote
transition in mice and is distinct in paternal and maternal

nuclei within single-cell zygotes. Features of genomic organ-
ization including compartments, topologically associating
domains (TADs) and loops are present in individual oocytes
when averaged over the genome, but the presence of each
feature at a locus varies between cells. At the sub-megabase
level, we observed stochastic clusters of contacts that can oc-
cur across TAD boundaries but average into TADs. Notably,
we found that TADs and loops, but not compartments, are
present in zygotic maternal chromatin, suggesting that these
are generated by different mechanisms. Our results demon-
strate that the global chromatin organization of zygote nuclei
is fundamentally different from that of other interphase cells.
An understanding of this zygotic chromatin ‘ground state’
could potentially provide insights into reprogramming cells
to a state of totipotency.

A NOVEL CROSSLINKING AND IMMUNOPRECIPITATION METHOD REVEALS THE FUNCTION OF
CSTF2TAU IN ALTERNATIVE PROCESSING OF SNRNAS

Kargapolova Y.'*, Levin M. 2, Danckwardt S.?

1 Center for Molecular Medicine, University of Cologne, Cologne , Germany
2 Center for Thrombosis and Hemostasis, University Medical Center Mainz, Mainz, Germany

*e-mail: yulia.kargapolova@uk-koeln.de

RNA-binding proteins (RBPs) play a crucial role in the reg-
ulation of gene expression on various levels. RNA exists in a
form of RNA-protein (RNP) particle throughout the life span.
The composition and the structure of RNP vary between cell
types, upon various stimuli and in time, and effect the fate of
RNA. Mutations in RNA-binding proteins therefore can tre-
mendously change the transcriptome profile of the cell and
may be detrimental for the cell fate. Numerous mutations in
RBPs are linked to inherited human diseases. The study of the
mechanisms of recognition of target genes by RBPs and their
role on the fate of targets is crucial for understanding disease
mechanisms treating and diagnostics of the human diseases.

The existing approaches for illuminating the specificity of
RNA-binding proteins (such CLIP and its variants) are capa-
ble of detecting the RNA-protein interactions in a living cell.
Yet they are characterized by usage of radioactivity, which is
banned in many laboratories, and complexity of library syn-
thesis protocols. These limitations restrict the broad scientific
community, especially non-expert laboratories from the us-
age of the protocols.

To overcome the above mentioned limitations, we modi-
fied the protocol. The modified protocol (SCLIP) is free of ra-

dioactivity, avoids using RNA-ligation on low input material,
thus improving the complexity, robustness and reproducibil-
ity of the cDNA synthesis procedure. The protocol requires
as little as 10 cycles of PCR amplification, thereby reducing
non-desired amplification artefacts.

We confirmed the performance of the protocol by apply-
ing it to a known RNA-binding protein, CSTF2tau. The data,
generated by conCLIP recapitulate previously described
RNA recognition properties of this protein, it also revealed
yet undescribed binding capacities such as specific recogni-
tion of some small non-coding RNAs. We also describe for the
first time that small nuclear (sn)RNAs, involved in splicing,
are significantly upregulated upon depletion of CSTF2tau.
Interestingly, the same group of snRNAs is bound by the pro-
tein and the binding occurs at the 3’end of the molecules. We
also reveal that a fraction of snRNAs is oligoadenylated and
this fraction decreases after CSTF2tau depletion. Moreover,
the depletion of the protein stabilizes snRNAs. We propose
a new mechanism by which the level of the shnRNAs can be
regulated via the activation of internal cleavage and polyade-
nylation sites by CSTF2tau (presumably with other process-
ing components).
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THE CHICKEN HI-C DATA REVEAL THE RELATIONS BETWEEN THE LOCAL GENOME PROPERTIES

AND THE CHROMOSOME ARCHITECTURE

Nuriddinov M.A.'*, Fishman V.S."?, Battulin N.R."?, Maslova A.V.3, Serov O.L."?, Krasikova A.V.3?
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2 Novosibirsk State University, Novosibirsk, Russia
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Recent success into understanding role of chromosomal
structure was achieved by using Hi-C method combining
massively parallel DNA sequencing technologies and chro-
mosome conformation capture technics. The chromosome
architecture is shown by Hi-C data to play important role in
gene regulation, transcription and replication. These ideas are
supported by investigation of the mammalian genome to re-
veal high conservation of chromosomal structure across both
cell types within an organism and evolution lineages.

To compare properties of the spatial genome organization
between mammals and birds, we profiled the chicken chro-
mosomes topology. For this aim, we determined genome-wide
chromatin interaction frequencies in chicken embryonic fi-
broblasts (CEF) and chicken mature erythrocytes (CME) us-
ing Hi-C technique.

We characterized the chromosomal structure patterns of
investigated cell types through a distribution of genome el-
ements, such as the high and low expressed genes, CTCF-
binding sites, H3K4me3 and H3K27ac histone modifications,
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salt-soluble chromatin domains, conservative non-coding and
repetitive elements.

In contrast to the mammalian, the chromosome architec-
ture was not conserved between examined chicken cell types.
The genome element distribution in CEF shares the pattern
obtained for the mammals, while this is not obtained for CME.

The evolution comparison of human, mouse and chicken
fibroblast chromatin structures revealed the high similarity
of chromosome architecture in spite of radically different
chromosomal evolution within avian and mammalian line-
ages.

Ours results suggest that there are common mechanisms
forming chromosome architecture across the avian and mam-
mal lineages. However, the chromatin structure of the avian
mature erythrocytes is likely to be defined by yet unknown
mechanisms.

This work was supported by state project No. 0324-2016-

0002 of Russian Academy of Sciences.
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MPOUEOYPA TPUMMUMHIA METATEHOMHbBIX OAHHbIX, MOJIYHEHHbBIX MYTEM
BbICOKOMNPOU3BOOMTESIBHOIO CEKBEHMPOBAHUA AMITJIMKOHOB

Bykun FO.C." ? *TanaubsHy, FO.M. '
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TexHOJIOrMA MacCOBOTIO IapaJJIeJJbHOTO CeKBEHNPOBAHUA
LIMPOKO IIPMMEHAEeTCA AJIS aHaJIM3a FeHeTUYeCKOr0 pas3Hoo-
O6pas3ua MIKPOOPTaHM3MOB B Pa3JIMUIHBIX coobIecTBax. Ilpn
5TOM aHaJM3UPYIOT II0CJIEN0BATEJBbHOCTH, IOJIyYeHHbIE 1P
CEeKBEHVPOBAHNY aMIIIMKOHHBIX OMOIMOTEeK Pa3/IMIHbIX Map-
KepHBIX TeHOB, HanpuMep, 18S u 16S pPHK, melirpaabHO
SBOJIIOIVIOHMPYIOIINE TI0CJIEN0BATEJNBHOCTY MM (PparMeHThbl
0eJIoK-KOAMPYIOMNX IreHOB. IIpn npoBeseHny nof0OHbBIX MC-
CJIeIOBaHMII JJIA IIOJIyYEeHNA CTATUCTUYECKN JOCTOBEPHOTO pe-
3yJIbpTaTa HeOOXOAMMO yBeJIMdeHNe KaK AJIMHbI (DparMeHTOB,
TaK ¥ KOJMYIEeCTBa II0CJeoBaTe bHOCTeN. I onTuMMU3annmu
JMICXOJIHBIX JaHHBIX B JBYX yKa3aHHBIX HAIIPaBJIEHUAX 4aCTO
ucrnoabadyerca TexHogorud «Illumina» ¢ mapHbIMM KOHIIEBBI-
MM IIPOYTEHMAMN (PPArMeHTOB MCXONHOM Oubsmorern. OgHaKO
IIPpY TOM BO3HMKAET IIpobseMa, CBA3aHHAA C TPUMIPOBAHVIEM
MIPOYTEHMII TPV KOHTPOJIe KaueCTBA CeKBEHMPOBAHNA Ha CTa-
nuy 6MoMH(OPMAaLIOHHOTO aHajusa. B caydae, ecan aianHa
aMIIJIMKOHA IPEeBBIIIaeT IPOTAKEHHOCTD IpouTeHnii Ha 50-
80%, B cpenHelt 4acTy KOHTUTOBBO3HMUKAIOT 00JIACTY C HUSKVIMU
Phred-snauennavn. TpuMMIHT TaKMX HaOOPOB JaHHBIX CTaH-

JapTHBIMY CPELCTBAMY IPUBOLAUT K PE3KOMY COKPAIlEHIIO
4ycJia [0CJIe0BaTeJIbHOCTEN, IPUTOIHBIX [IJIs aHAJI3A.

L7151 TOro 4TOOBI PEMNTD DTy IPOoOJIeMy HaMu OBbLI paspa-
ooran anroputm (Pipeline), mo3Bosarommit ynaaaTs He 1jeJble
II0CJIEIOBATEJIBHOCTY, & CTOJIOLEI (caiiThl) 13 Habopa BBIPOB-
HEHHBIX [I0CJIEJ0BATEJILHOCTEN COLEPIKAIINX HYKIIEOTUIbL
(OyKBBI) C HEYJOBJIETBOPUTEJLHBIM Ka4€CTBOM [IPOYTEHNUS.
Ynasenne cToJsbI{0B TaKMM 00pa30M He BHOCUT JMICKAYKEHUA
B IIPOLIeCChI aHAJM3a, OCHOBAHHbIE Ha pacyeTe FeHeTUIYeCKUX
OVUCTAHIMIT MEXAY COIIOCTaBJIAEMBIMI II0CJIE0BATEJILHO-
cramu. s peanmnsanymy aJropuTMa IpUMeHAIN TaKeT IPo-
rpamm «Mothur», u nakersl R: «SeqInR» u «ShortRead».
IIpumeneHnne pa3paboTaHHOrO aJIrOPUTMA II03BOJAET JOCTUUb
KOMITPOMICCA MEKAY JJIMHOV IIPOYTEHNA M KOJIMUIEeCTBOM aHa-
JIMBVIPYEMbIX II0CJIEI0BATEILHOCTEIA.

Paboma gvinoanena npu purarco8oll no0depicku
urmMe2payuonnozo npoexma 4.1.2 «[Ipumernernue memodos
NGS-BD (Next Generation Sequencing — Big Data) — 0aa
peutenHUst B0NPOCO8 IKOA02UU «

OMNDDEPEHUMA NIBHA S SKCMPECCUSA U ANTBTEPHATMBHbIM CMIJTAMCUHT B KYJTBTYPAX

KNETOK INMHOM MO JAHHbBIM RNA-SEQ
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TeXHOJIOTMN CEKBEeHVPOBaHNA II03BOJIAIOT ONIPEIEJIATD II0JIHBII
CIIEKTP M3MEHEHMI dKCIIpeccuy TeHoB. IIpoBeiéH sKCIIepUIMEHT
o a"anusy TpaHckpuntoM (RNA-Seq) B mepBUYHBIX KYyJb-
Typax KJIEeTOK IJIMOM ¥ HOPMAaJBHOTO MO3ra. PaccMoTpeHs! 110
3 6MOIMOTEeKN TPAHCKPUIITOMOB IJIMOM M HOPMAaJIbHOTO MO3-
ra (6osiee uem 20 MJIH. TPOYTEHMIT Kaskaas). VICIoap30Baamch
KOMIIBIOTepHBIE KOHBeVepbl 00paboTKM TPAHCKPUIITOMHBIX
nauHbIX (Cufflinks, rMATS), npuMeHABIINIECH paHee A aHa-
JI13a TPAHCKPUIITOMOB JIA00PaTOPHBIX KMBOTHBIX [1]. AHaMmM3
BHyTpeHHNUX KoHTposelt ERCC Spike-In Mix nokasaJs oTcyT-
CTBIUE MCKAYKEeHMII ITPeICTaBIEHHOCTY IIPY IIPUTOTOBJIEHNN OVI-
OsmoTrek u cekBeHUpoBaHMn. [Ipy cpaBHEHMM TKAHE TJIMOMbI
CO 3J0POBOI TKAHBIO OBLIN HaliZIeHbI H0JIee BOCHMM THICAY CIIY-
uyaeB audppepenanbHol sKcapecen [2]. IuddepenimaabHo
SKCIIpeCCUPYIOIecs TeHbl ObLIIN CBEPXIIPEICTaBJIEHbI B IIPO-
eccax, CBA3aHHBIX C MEKKJIETOYHBIM B3aVIMOJEICTBUEM, KJIe-
TOYHOJ I'1beJsIbio, MeTaboJIM3MOM B KJIETKE, YTO IIOATBEPIKAAET
CBA3b ¢ pakoBbIMU 3aboseBanuaAMy. Ha ocHOBe aHasm3a 6as3bl
naHHbIXx OMIM 1 JauTepaTypbl 13 JAHHOTO CIVICKA BBIABJIE-
HO 73 nuddepeHnNaIbHO SKCIPECCUPYIOIINXCA TeHa, KOTO-
pble onocpenyioT pa3BuTye ranomsl. Juddepernnaabayo

9KCIIPECCUIO MMeJIM I'eHbl KOMILIeKca AnepHoit nopsl (NPC).
Kpowme Toro, B paccMOTpPEHHBIX BBIABJIEHO HECKOJIBKO ThICAY
cJIy4aeB aJbTePHATMBHOIO CILJIATICMHTA, 3 HUX g 123 reHOB
MMeIOTCH IIOATBEPIKAEeHNA B JuTepaType o6 UX posu B pas-
BUTUM IJIMOMBL. BBIABJIEHBI JJOCTOBEPHBIE PA3INYINA IIPOPUIEit
CIJIAJICMHTA MEXKAY KJIeTKaMlM HOPMAaJbHOTO MO3ra U ranoba-
CTOMBI JJIfl TPEeX reHOB, CBA3AHHBIX C BOBMOYKHOI ITposmdepa-
uneii: 6esok-perypcop amuiaonna 6era APP (amyloid beta
precursor protein), res nnpenpacnoJiosxeHHocT! K pary CASC4
(cancer susceptibility candidate 4) u u3BeCcTHBII OHKOT'€H —
TpaHCKpunyouHeli paxTop TP53. B wactrocTy, B rere TP53
Haburomasack Hekonupytomad nzogopma NR_015381 ¢ gocro-
BepHO 60JIbIIIel YaCTOTOI B KJIETKaX IJ1M06J1aCTOMBL

Paboma noddepacara PHD u 6100xcemuvim npoexmom MIul’

CO PAH (0324-2016-0003).

1. V.N. Babenko et al. (2016) Analysis of differential gene expression by
RNA-seq data in brain areas of laboratory animals, Journal of Inte-
grative bioinformatics, 13(4):292.
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tome Profiling: Alternative Splicing Events, Journal of Integrative
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METO[ BCECTOPOHHEIO AHAJIM3A PEMEPTYAPA T-KJIETOYHbIX PELIEMTOPOB.

U3paenbcoH M.">*, HakoHeunas T.O.", LLlyrai M.?, BputaHosa O.B."2.

1 UHcTuTyT BHoOopraHuyeckon xmummm um. akagemukos M. M. LLlemskuHa u FO.A. OsumHHnkoBa Poccuiickon akagemmn Hayk, Mockea
2 PoccHicKuM HaLMOHanbHbIM MCCNepoBaTenbCKMi MeAULIMHCKMM yHUBepcuTeT nmenn H.U. MNuporoea, Mockea

*e-mail: mizraelson@gmail.com

Penepryap T-KJI€TOYHBIX PeLleNTOPOB IIpeacTaBideT coboit
CJIOKHYIO CTPYKTYPY, COCTOAIIYIO I3 COTEH MUJIJIVIOHOB Pa3-
JIMYHBIX TI0CJIeS0BATEeIbHOCTEN OEJIKOBBIX Lereil T-KIeTOUHbIX
peuenrtopos. Harmreit taboparopueit 66111 paspaboral MeTon
[LJIA IPOBEJIeHN A BCECTOPOHHETO aHAJN3a CTPYKTYPhI perep-
Tyapa T-rierounsrx pernentopos (TKP). 3to meToz BKitogaeT
B ceba co3maHme MoJIeKyIApHO-0aprogupoBanbix kJIHK 6u-
6smoTek reHoB, kogupyoomux nenn TKP, a Takske KOMIIIeKC-
HOe IIporpaMMHOe oDecIieueHye, II03BOJIA0IIee TIOJNYUNTh Je-
TaJIbHYIO MH(OPMALIMIO O CBOMICTBAX penepryapa U IPOBECTH
CpaBHEHNE pelepTyapoB HECKOJIbKIX 00Pas3I[0B MEeKIY COOOIL.
Ha mepBoMm sTane aHaamsa JaHHBIX UCIIOJIb3YETCA CIIeNaI-
3UpoOBaHHOe IporpaMMHoe obecrieuenne MiGec, koTopoe, oc-
HOBBIBASCh Ha YHUKAJIBLHOM “MOJIEKYJIAPHOM OapKoge”, BCTPO-
€HHOM B Kakayio moseryny kIHK, mosBoaser ycrpaunutsb
HYKJIEOTUHBIE 3aMeHbl, Bo3HMKaomue B xoze IIITP u cexBe-

HypoBaHudA. Ha cienyromiem sTane npolieccupoBaHns JaHHBIX
npuMeHseTrcsa nporpaMmHoe obecnedenne MiXCR, koTopoe
IIPOBOJAUT Pas3MeTKY IIOCJeoBaTeJIbHOCTeN, BeIfenas V,D,J
cermeHThI 1 CDR3 pernoH B nocjenoBaTeJIbHOCTAX alibda 1
oeta nemneit TKRP. [lya npoBegeHnsA IOCT-aHAIN3a IPUMEHAET-
ca nporpaMMHbLL nakeT VDJ-tools, Takske paspaboTaHHBIN 1
IIOCTOSAHHO OOHOBJIAEMBIN HAIIIVMM KOJIJIEKTVBOM. OTO MOIITHBIN
MHCTPYMEHT, KOTOPBIN JJaeT BO3MOKHOCTb IIPOBECTY CTATH-
CTHUYECKMIT aHAJN3 U BU3yaJM31POBaTh CBOYICTBA pelepTyapa,
yceyeoBaTh (pU3UYeCKye CBOVICTBA aHTUTE€H-CBA3BIBAIOIIIETO
ydacTka. PazpaboTaHHBI METO BCECTOPOHHETO aHAJIN3a pe-
nepryapa TKP ObL1 ¢ ycriexoM NpyMeHeH HaMy IJIS IoJIyde-
HIA HOBBIX CBEJEHUII O CTPYKTYpe U AVHAMIKE PelepTyapoB
TKP uenoBeKa ¥ MBI
Paboma noddepacara eparnmom PHD Ne16-15-00149

«MYJIBTMOMUKC» ONA MCCNEQOBAHUA TETEPOTEHHOCTU NMPOTEOMA

Kucenea O.M.*, MosepenHas E.B.

®rbHY «HayuHo-mnccnepoBaTenbckui MHCTUTY T BOMeEANLMHCKON XM umenn B.H. OpexoBuya», Mocksa

*e-mail: olly.kiseleva@gmail.com

KorroueBBIM BOIIPOCOM MOJIEKYJIAPHON OMOJIOTUY SBJIAETCS TO,
KaKuM 06pa3oM reHoMHadA MHQPOpMaLNA peannsyercsa B pe-
HOTUINYECKNX IIPOABJIEHNAX, (POPMUPYEMBIX e TEPOre€HHBIM
npoteomoM. CortocTaBJieHNe TEHOMHBIX, TPAHCKPUIITOMHBIX U
IIPOTEOMHBIX JJAHHBIX II03BOJIAET IPUCTYINTD K UAEHTU(MIKA -
uyy abeppaHTHBIX (popM OesIKOB.

JIJ1A OLleHKM reTepPOTeHHOCTH IIPOTeOMa, BO3HUKAIOIIEN B
pesyabTaTe peanmsanuy Ha OeJIKOBOM ypPOBHE OJHOHYKJIEO-
TuaHbIX 3aMeH (OHS3), anbTepHATHMBHOTIO CILJIAJICMHTA U IIOCT-
TPAHCJAIMOHHBIX MOAMUIMMPUKANNI, OBLIN MCIOIb30BaHbI
pes3yJbTaThl BBICOKOIIPOM3BOAUTEIBHOIO CEKBEHPOBAHNA
TPaHCKPUIITOMa IIOCTMOPTAJBHBIX 00Pas3lioB TKaH!U [I€UYeHN U
kJreTouHol mHNY HepG2, mosryyeHHbIe HE3aBMCHMO HA IJIaT-
dopmax Illumina n SOLiD. Bricokas koppesuauusa (R*=0,9)
MeX Iy YPOBHAMM DKCIIPECCUM I'eHOB, BBIITOJHEHHBIX Ha Pa3-
JIMYHBIX IJTaT(OpMax, I03BOJINIIA 00bEAVHUTE Pe3yJIbTaThI
1A UAEHTU(UKAINY IPOTEe0OPM.

CyMMapHO Ha TPAHCKPUIITOMHOM YPOBHE ObLIO BBIAB-
JgeHo 138 Tbic. coOBITNII (3aMeH, Jesenuii, BCTABOK), IIPK
9TOM JJIs XpOMOCOMBI 18 desioBeka (IjeJ1eBOIl XPOMOCOMEI
Poccuiickoit wactu mesxkayHaponHoro npoekta «IIporeom
yeJioBeKa») upeHTuduimposato 1869 cobdertmit, n3 KoTo-
peIxX 592 BapmaHTa OBLIM PaHHee 3a(PUKCUPOBAHBI B Oaze
UniProtKB. AnbTepHaTUBHBIN CIJIAJICUHT 3a(PpUKCUPOBAH
B 72 u 89 6eJ0K-KOAMPYIOINX TeHaX 11eJeBOl XPOMOCOMBI B
kJeTkax nedenyu u auauy HepG2, cooTBeTCTBEHHO, IpUYeM
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57 obHapysKeHHbIX ciialic-popm 42 reHOB paHee He ObLIM
aHHOTVMPOBAHBI.

IIporeomMHOe mpoduampoBaHMe KJIETOK IelaTOIUMTOB
MEeTOZOM AByMepHOro sjekTpodopesda (2DE) ¢ ncnonsb-
30BaHMEM 2K30M-CcIen@pPUUHON 6a3bl MpK IOCIEAYIONIEeM
MacC-CIIEKTPOMETPUYIECKOM aHaJM3€e reJld II03BOJNJIO UAeH-
Tudgunuposats 116 nporeodopm, obpazosanasix OH3- n
crtaiic-popmamnu, A8 32 reHOB, JIOKAJM30BAHHBIX Ha XPO-
mocoMme 18. Jlya knerounoit muHny HepG2 Obln ngeHTIMONU-
nupoBaHe! 228 nporeodopM, KOAMPOBAHHBIX (0 reHaMu uc-
cJenyeMoii XpoMOCOMBIL. Bcero BbIABJIEHO IPUMEPHO 15 TEIC.
IpoTeoopM, KOAMPYEMBIX 3 TBIC. TEHOB B KJIETKAX IeYeHI,
u 30 ThIC. TPOTEO(OPM, KOOUPYEMBIX 4 TBIC. TEHOB B KJIETKAX
qany HepG2.

IIpensaraeMslit “MyJIbTMOMMKCHBIN IIOJXOJ, UCIIOJIB3YI0-
NI Pe3yJIbTaThl TPAHCKPUIITOMHOIO U IIPOTEOMHOTO IIPodu-
JIMPOBaHNA YHUKAJIBbHOTO 006pasia, II03BOJIAIOT CPOKYCUPO-
BaThCA Ha IIOMCKe KOHKPETHOII IIOATBEePsKIeHHOI Ha yPOBHE
TpaHcKpunra nmporeodopmel CorrpoBoskjaeMasn GuonHgpopma-
TUYEeCKMMU II0AX0aMU CYTHEPISA GOJII)I_HI/IX TPaHCKPUIITOMHBIX
Y IPOTEOMHBIX JIAHHBIX, a TaKiKe MOHMTOPMHT He OJHO IIpo-
TeoPOPMEL, a I[eJIOTO FeTEPOTEHHOI0 IIPOTEOMHOT0 PO
II03BOJIUT NPUOJIM3UTHCSA K MOHMMAHNIO (PYHKIIVIOHVPOBAHNA
CJIOYKHBIX OMOJIOTMYIECKUX CYICTEM.

Pa6oma svinoanena npu purnarncosoti no0depicke eparnma
PH®D No 15-15-30041
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MOJIEKYJIAPHOE BAPKOOMPOBAHME KAK CPEOCTBO BE3OLLUMBEOYHOIO AHAJIM3A

PEMEPTYAPA AHTUTEN

Jle6egnn M.KO."*, TypuaHuHosa M.A.", Oaebigos A.H.2, Yypakos .M. '3
1 UHcTuTy T BroopraHnieckon xuMmm um. akagemunkos M. M. LLlemskuHa u FO. A. OsumHHMKkoBa Poccuiickon akagemmu Hayk, Mockea

2 Central European Institute of Technology, Brno, Czech Republic

3 Poccumickmi HaupoHanbHbIM MCCNeAoBaTENbCKMIM MEAULIMHCKMIM YHUBepcnTeT umenn H. M. Muporosa, Mocksea

*e-mail: lebemih@gmail.com

OnHMM 13 MEXaHM3MOB 3aIlNUThI OPTaHM3Ma OT MH(MEKIV-
OHHBIX 3a00JI€BaHMII ABJIAETCA TyMOPAJbHbI IMMYHUTET,
OIIOCPEeZ0BaHHbI MMMYHOTrJI00yaMHAMY, BbIpabaThiBaeMbl-
mu B-kaerkamu. B-kaeTkn Hapany ¢ T-kaetkamu o6JagaioT
CIIOCOOHOCTBIO TeHePUPOBaTh OOJIBIIIOE Pa3Ho0bpasye MMMYH-
HBIX PelelTOpPOB OJarofapsa peKoMOMHAINY KOOUPYIOIINX UK
TeHOMHBIX JIOKYCOB. JIX pernepTyap BO MHOTOM OIIpefiesseT
PeakIuio opranu3Ma Ha pasJsindHble 3abosieBaHnusAa. B-kaeTknu
CMJIBHO OTJIMYAIOTCA 10 YPOBHIO 3KCIIPECCUN MMMYHOIJIO0Y -
JIVHOB KaK MeKIy (PYHKUVOHAJIbHBIMY IOy IAIMAMM (HaM-
BHBIMI, KJIETKaMM [TaMATH, I1Ja3MaTUIECKUMM KJIETKaMu),
TaK ¥ MEXKAY KJIeTKaMI B IIpeJiesiaX OJHON IOIIYJIALNY, ITO
He II03BOJIAET KOJIMYECTBEHHO aHAJM3MPOBATh IIPEICTABIIEH-
HOCTb KJIOHOB B-KJIETOK II0 pe3yJibTaTaM CeKBeHMPOBAHUA
O6ubsmoTek, mosmyudeHHbIX Ha ocHoBe PHK. Mer paspaborann
MEeTOJI CO3JIaHMA MOJIEKYJIAPHO OapKOAMPOBAHHBIX O1OIMOTER
TIepPeCTPOEHHBIX JIOKYCOB MMYHOTJIO0YJIMHOB, JICIIOJIb3y O

B KaueCcTBe Ha4aJIbHOTrO MaTepuaJsa resoMuyio JHK niasmatu-
JecKMX KJeToK. C IIOMOIIbI0 BBICOKOIIPOM3BOUTEILHOTO CeK-
BEHMPOBAHMA U OMOMH(MOPMATIYECKOT0 aHAJIN3A Mbl U3YUNIINA
IIOJIyYeHHbIE HOBBIM METOZOM OMOJIMOTEeRY U IIPOLEMOHCTPI-
poBasu 6oJiee BBICOKYIO KOPPEJALNIO YMCJIEHHOCTEN KJIOHO-
TUIIOB MEKIY PEeIMKaMy OJHOTO [allyieHTa 10 CPABHEHNUIO C
oubamnorexkamu, nosrydeHHbIMu Ha ocioBe PHK mrazmatuue-
CKUX KJIeTOK. PazpaboTaHHbBIN! [T0AXO0/ TI03BOJSAET C JOCTATOY-
HO BBICOKOJ TOYHOCTBIO OIIPENeJINTh COOTHOIIEHNE KJIOHOB
B-smmmdonnTos B nccsienyemerx odpasnax. VIcrnoab3ysa 8TOT
MEeTOJI, MCCJe0BaTe M CMOTYT II0JIydaTh HaleKHYI0 MH(OP-
Manuio 00 UBMEHEHNUAX B PelepTyapax MMMYHOTJIO0YIMHOB
C BO3PACTOM, B OTBET Ha BaKI[MHAIIMIO WJIM TEPAIINIO, CPaBHM-
BaTb KJIOHAJIbHBIE pellepTyaphl AJA Pa3JIMYHbIX CyOIIOnyId-
it B-nmMponToB, passiMuHbIX TKAHEH, PA3JIMYHbIX JOHOPOB.
Paboma noddepacara eparnmom PHD 14-14-00533.

CTATUCTUYECKME OLEHKM OLLIMBEOK KOPOTKMX MPOYTEHMIA OHK MPU

BbICOKOINMPOU3BOOMNTEJIbHOM CEKBEHMPOBAHMMA
Bacunbes .B.", Opnosa H..23, A6nuzosa N.M., Te BoekxopcT P.°, Opnos FO.J1."3*

1 MHuctutyT uuronorum u reHetnkn CO PAH, HoBocubupck

2 HoBocHBHMPCKMI rOCYBapCTBEHHbIN apXMTEKTYPHO-CTpouTernbHbIM yHuBepcuteT (CubctpuH), HoBocnbupck

3 Hosocmbupckui rocynapcTeeHHbinM yHuBepeuteT, Hosocubupck

4 MuctutyT Canrepa, Benkom Tpact, Kembpuax, Benmkobputanus

5 Ynusepcutet Xaptdoppwmpa, Xatdung, Benmkobpuranus
*e-mail: orlov@bionet.nsc.ru

CTpeMuTeIbHO pacTynii 00'beM JaHHBIX BBICOKOIIPOM3BO-
nuTeabHOTo cekBeHmpoBauua JJHK craBut pAnx HOBBIX 3a7a4
aHaJM3a JAHHBIX, CBA3AHHBIX C KOHTPOJIEM KadecTBa IIpodTe-
Huil. PaccMoTpeHna Moziesb aHaM3a OMMOOK ITOJTHOT€HOMHOTO
CEeKBEHMPOBAHNA TPAHCKPUIITOM II0 JAaHHBIM BBICOKOIIPOM3-
BOJMTEJILHOTO CeKBEHMPOBAHNMA, YTO HEOOXOAVIMO KaK TeXHI-
4ecKolt 00paboTKM TaHHBIX CEKBEHMPOBAHMSA, TAK U JJIA OIIpe-
IleJIeHNA HyKJIEOTUAHBIX osanMopduaMoB [1]. Korkypenina
TEeXHOJIOTUI CeKBeHMpoBaHMA, Takux Kak Illumina Solexa,
SOLiD npuoaut k npobjeMe HECOBMECTUMOCTH (DOPMATOB
JaHHBIX, U1 9TO boJtee KPUTNYHO, IIOTEHIMAJbHO K OLINOOYHBIM
BBIBOJIaM, OCHOBAHHBIM Ha HEKOPPEKTHOM oTobpaskenun JHEK
punoB [2]. VI3ydeHne reHOMHOM KOHTEKCTa OTHOHYKJIEOTVIHBIX
nosmmopduamMoB (SNP), koTopble oIpesiesAloTes, B TOM YICTIe
C HaKOIJIEHMEM JAaHHBIX CeKBEHUPOBAHNA, IIPeJICTaBJIAET OT-
JIeJbHBI MHTepec. BBIMOJIHEH aHa M3 FeHOMHOI'O KOHTEKCTa
SNP-comepsrayx caiiToB € MUCIIOJIb30BaHMEM IIPOIPAMMHOTO
obecrieyeHN AJIA OLEHOK CJIOKHOCTM TE€KCTa HYKJIEOTUIHBIX
rocJjefioBaTeJIbHOCTEN (110 JleMItesto-31BY, IMHIBUCTUYECKON
cJI0eKHOCTY U 9HTponun). IlokazaHo, 4To pyraHKMpPYOLIe pai-
OHBI BOKPYT CaliTOB MOJIMMOP(U3MOB, UMEIOT IIOHMKEHHYIO

KOHTEKCTHYIO CJIOJKHOCTS [3]. B TO 'Ke BpeMms, y4acTKM IIocjie-
IOBaTeJbHOCTEeN HM3KOM CJIOYKHOCTH, ITOJIMTPAKThI ¥ IPOCThIe
IIOBTOPBI CBA3AHBI C CUCTEMATUYECKIMI OIMOKaMI B OIIpeie-
JIEHMM TI0CJIeJOBAaTeJIbHOCTE, MHTepIIpeTanuy pe3yJJIbTaToB
CeKBeHMPOBaHNUA. B 1esom, npeaBapuresnbHad oopaboTka u
(puabTpanMA JaHHBIX MMeeT O0JIbIlIoe 3HaUeHMe AJsA dpdexr-
TYBHOTO O0HAPYIKEHNA OAVHOYHBIX HYKJIEOTUIHBIX II0JIIMOP-
(pUBMOB, BBIABJIEHNA CAliTOB CBA3BIBAHMA TPAHCKPUIIIVIOHHBIX
haKTOPOB U NPYIUX (PYHKIMOHAJIBHO Ba)KHBIX yIAaCTKOB I'€HO-
Mma [1,2].
Pa6oma noddepacara PODI u 6100xcemmvbim npoexmom
HMIul’ CO PAH (0324-2016-0008).

1. R. Boekhorst et al. (2016) Computational problems of analysis of short
next generation sequencing reads, BaBnsoBckmii :kypHaJ FeHETUKY U
ceqiexruy, 20(6):746-755.

2.1. Abnizova, R. te Boekhorst, Y. Orlov (2017) Computational Errors
and Biases of Short Read Next Generation Sequencing, J Proteomics
Bioinform, 10:1-17.

3. H.C. Cacpporosa u sip. (2015) dyraHKMpyIOIIME TIOBTOPEI MOHOMEPOB
OIIPEeeJIAIT HOHMKEHHYI0 KOHTEKCTHYIO CJIOMKHOCTD CAiTOB OHO-
HYKJIEOTV/IHBIX [IOJIMMOP(PI3MOB B FeHOME UeJI0BeKa, BaBUIOBCK I
JKypHAaJI reHeTUKY U cesiekiyy, 19(6):668-674.
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CPABHMUTEJIbHbIM AHAJIM3 METOOB MPEOCKA3AHUSA G-KBALOPYIJIEKCHbIX CTPYKTYP HA

OCHOBE OAHHbIX BbICOKOIMNMPOM3BOOUTEJIbHOIO CEKBEHMPOBAHMA TEHOMA HEJIOBEKA

MysaHos M.A.*, Bennamunros A L., LLlenkuna A.K., Jiuswmy, M. A., Kanroxknbin [.H.
MHcTUTYy T MonekynsipHoin 6rnonorun umenn B.A. DHrenbrappra Poceuiickon akagemmu Hayk, Mockea

*e-mail: m_puzanov@mail.ru

B nHacroamee Bpema yuactue G-kBanpynsiekcHbIX(G4)
CTPYKTYP B PEryJALUN BKCIPECCUM PALa FeHOB HAXOLUT
9KCIIepMMeHTaJbHOe moATBepikAeHue. IIpenckasanne
mocCJieOBaTEeJbHOCTEN, MOTEHIMAJbHO CIIOCOOHBIX
ob0pasoBeiBaThb G4 cTpykrTyphl (potential quadruplex
sequence — PQS), ABnaeTca akTyaJIbHOI 3amadeil.

M-&! mpoBesu cpaBHEHNE JBYX aJITOPUTMOB IIPEICKa3aHNIA
PQS: (1) anropurma G3L7, o0cHOBaHHOIO Ha IIOKCKE II0 pery-
nsapHomy Beipaskeruio G{3}.{1-7}G{3}.{1-7}G{3}{1-7}G{3}; (2)
asropurMma G4Hunter [1]. B kadecTBe cTaggapTa g aHAIN3A
KadecTBa aJI'OPUTMOB MbI BEIOPAJI MHOKECTBO DKCIIEPUMEH-
TaJIbHO IOATBEPIKAEHHBIX PQS moIyueHHBIX IPU ITOJTHOT€HOM-
HoM aHaJsm3e G4 nocnenosaresbHocTelt [JHK vesoseka [2].

OxasaJjocsk, yto ajaroputM G3L7 nmMeeT OTHOCUTEIBHO HIU3-
KYIO 4yBCTBUTEILHOCTD (35%) mpy 9TOM HOJIA MCTUHHO I10JI0-
JKUTEJIbHBIX Pe3yJIbTaToB paBHsNACh 55%. HyBCTBUTEIBHOCTD
asropurma G4Hunter ropasmo soiite 83 % un 92 % B 3aBuCUMO-
cTy oT mapamerpa noucka (1.5 u 1.3 coorBeTcTBeHHO). OHAKO,

MICTMHHO ITOJIOKUTEJIbHBIX Pe3yIbTaToB 65110 Beero 36 % ciy-
gaeB 1 12 % npu napamerpe noucka 1.3 n 1.5 cOOTBETCTBEHHO.
Taxum o6pasom, Mbl ycranoBusm, uro G4Hunter naer Han6o-
Jiee TIOJIHOE ITpesickasanne PQS Ho ob0sagaeTr 60JIbINM Y91CIIOM
JIOSKHOIIOJIOKMTEJIbHBIX pe3ysbTaToB. [Touck PQS mo pery-
JIIPHOMY BBIPAYKEHUIO ¢ ITapaMeTpaMM II0 3 TyaHuHa B OJI0Ke
u 10 71 HyKJIEOTUIOB B IeTJe obJaaeT 6ojee TOYHBIM IIpe-
CKa3aHMEeM, XOTS Y HAXOJUT JIAIIBL OK0JIO 35% 13 SKCIIepUMeH-
TaJIbHOJ BBIOOPKIL.

Bre16op meToza noncka nMoTeHMaJIbHO KBaIPYIJIEKCHBIX 10~
cJIe0BaTeJIbHOCTE 3aBUCUT OT IIOCTABJIEHHOM 3axa4un: obe-
CIIEUNTH CeJIEKTYBHOCTD UJIM TyBCTBUTEJIBLHOCTb.

Paboma 6bira noddepicarna eparmom PHD No 16-14-10396.

1. Bedrat et al. (2016) Re-evaluation of G-quadruplex propensity with
G4Hunter, Nucl. AcidsRes, 44 (4): 1746-1759.

2. Chambers et al. (2015) High-throughput sequencing of DNA
G-quadruplex structures in the human genome, NatBiotechnol,
33(8):877-81.

AHAJINM3 TEEHOMHDbBIX MOJIMMOP®MN3MOB B MONyndaumax C noMOLLbHO

CEKBEHMPOBAHWMS HA NPUMEPE BbIBOPK MOHIOJ10B KHUTAA
TabuxaHosa J1.3."*, Yen M.2, baii X.2, Ocunosa J1.IN.", Opnoe FO.J1."3

1 UnctutyT umtonorum n reHetmkn CO PAH, HoeBocnbupck

2 HaupoHanbHbi YHuBepcuteT BHyTpeHHer MoHronuu, r.TyHnsio, Kutan

3 HoBocubupckuii rocyaapcteeHHbli yHuBepcuteT, HoBocubupck
*e-mail: tabikhan@bionet.nsc.ru

AHanms3 HYKJEOTUIHBIX MOJMMOP(U3MOB BBIABJIEHHBIX
C IIOMOIIbI0 CEKBEHVPOBAHUA B reHOMEe 4HeJIOBEeKa Ipes-
CTaBJIAET HOBBI CIEKTP 3akad AJA FeHEeTUKN IOy AL
Vlmemnyeckuii MHCYJIbT, BEI3BAHHBI IIpepPhIBAHMEM IIOTOKA
KPOBMU B MOS3T, IIPEJICTABJISIET CEPbe3HYI0 MeIUIIMHCKYIO IIPO-
6aemy, ABIAACH (PAKTOPOM PUCKA CMEPTH U IIOTEPY TPYLO-
criocobHoCcTH. OIry0OJyMKOBaHHbBIE MCCIEI0BaHMA '€ HOMHBIX ac-
corpmanuit (GWAS) onpenesnnin 6osee 40 obmx BapraHTOB
TeHOMHBIX II0CJIE€L0BATEJIbHOCTEl, CBA3AHHBIX C UIIeMUYe-
ckuM MHCYJaAbTOM. OIHAKO Pe3yJIbTAaThl He MOTYT OBITH OZM-
HAKOBO IIPMMEHMMbI NJIA Pa3JIMYHbIX MMUPOBBIX HOHyJIHLU/II?‘L
Brina paccmoTpena runoresa o ToM, 94To HacesjeHne CeBepHOiL
ABum, KUBYIIlee B CYPOBBIX YCJIOBUAX OKPYIKAIOIIell Cpenbl,
MOJKET IMETDb YHUKAJIbHBIN CIIEKTP I'€HOB PUCKA PA3BUTKA 3a-
OoJieBaHMII CEPAEUHO-COCYAUCTOI cucTeMbl. MbI nccaenoBain
reHbI-KaHAMAATH IPeJPacClIOJ0KEHHOCTI K UIIIEMUIECKOMY
MHCYJIbTY B IOIIYJIALMY MOHTroJI0oB Kuras, koTopas He Oblia
uccyenoBaHa pasee [1,2]. B uccienoBanne ObLIM BKJIIOYEHBI B
ob11eit caoxkHOCTM 167 GOIBHBIX ¢ MHCYJIBTOM 1 176 3M0POBBIX
st l'eHoTunmupoBaHmue OBLIIO BBIIOJIHEHO C IIOMOIIbIO CEKBE-
HYPOBaHNA aMILIMKOHOB. Bblyta o0Hapy KeHa accolyanmus pas3-
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BUTHUSA UILIEeMIYECKOIoO MHCYJIbTa C OAVIHOYHBIMM HYRJI€EOTUO -
ueiMu nosmMopduamamu (OHIT) B remax NINJ2 (rs12425791)
n ALDH2 (rs2238151), a Takske B dk30He rs9536591. Cpennu
TeHOB-KaHAVJATOB HaMOOJIBIIINI BKJIA]] B PA3BUTIE UHCYJIBTA
BHOCUT NINJ2 (rs12425791). 'en ALDH2 xoaupyeT MUTOXOH-
I pMaJIbHBI (DePMEHT aJIbIeTUIIeTUIPOreHa3y, BOBJICYEHHYIO
B OKCUJATUBHBIA IIyTh MeTabosamaMa ajnkorosia. Ilog, Bospacr,
MHJEKC MacChl TeJia U BBICOKOE KPOBAHOE JaBJIEHIE TaKiKe
MOryT OBITH (pakTOpaMu pucka. Pabora mokasaJa CyIecTBy-
IOIYIO TeTEePOreHHOCTb MEKAY KMUTAMCKON! M IPYTUMU II0ITy -
JIALMOHHBIMY BbIOOpKaMu [2]. JJaHHOe MccienoBaHye IIpenia-
raeT HOBBIN B3IJVIAL Ha B3aMMOJIEIICTBIE TeHOTUIIA U (DAKTOPOB
OKPYsKaIOIIell Cpeibl IPY Pa3BUTUN UIIIEMIYECKOTO MHCYJIIBTA
B MOHTOJIBCKOM HaCeJIeHNIL.
Paboma noddepicara 6r00xrcemmvim npoexmom MLul' CO
PAH (0324-2016-0008).

1. H. Bai et al. (2015) Association analysis of genetic variants with type
2 diabetes in a Mongolian population in China, Journal of Diabetes
Research, 2015:613236.

2. Q. Wu et al. (2017) Genetic polymorphisms and related risk factors
of ischemic stroke in a Mongolian population in China, BaBuioBckmnit
JKYPHAJI TEHETUKY U CeJIeKIMM, (IPUHATO B IIe4aTh).
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METOL, HOPMAJIU3ALIMM TEHOMHOM OHK C MCMNOJIb3OBAHMEM OYTIJIEKC-
CMELIMDHNHECKOM HYKIEA3bl KAMYATCKOIO KPABA

LWarun O.A. '2*, LLarusa U.A.?

1 ®BYH «LleHtpanbHbii HAM anugemmnonorum» Pocnotpebragsopa, Mocksa, Poccus
2TBOY BMNO «PHUMY mm. H.M. NMuporosa» Munappasa Poccun, Mocksa;

* e-mail: shagdim777@gmail.com

AHayma 9yKapuOTUIECKNX T€HOMOB C JCIIOJIb30BAHMEM TeX-
HOJIOTMI BBICOKOIIPOUB3BOANTEILHOIO CEKBEHUPOBAHNS CJIe-
IYIOIIET0 ITOKOJIEHN CTAHOBUTCA BCe OoJiee BOCTPeOOBAHHBIM.
OpnHakKo, IPUCYTCTBME BHYTPY PACTUTEJbHBIX U SKMBOTHBIX
reHoMoB Oouipirioro kosmdecTna nosTopos JHK cuibHO yno-
poskaet 9Ty npouenypy. Jia pemrennsa npobiieMbl HaMM ObLiIa
paspaboraHa TexHOJOrMA HOpMasm3auy reaomuoi JTHK c uc-
OJIb30BaHMeEM NyILIeKc-crenyduyieckon Hykaeass! (JCH) n3
ramuarckoro kpaba. JJCH — repmocradbunbuasa JHKRaza (KP
3.1.21), koropasa cnenuPUYUecKy IUIPOaN3yeT AByXIeroyed-
uyio (z1) JHK, ocraBisas B pacTBOpe MOJIEKYJIBL OJHOIEII0-
ueynoit (o) JHK. O6paszel; (pparMeHTHPOBaHHO T€HOMHO
JHEK uesioBeka noasepraJiyi KpaTKOBPEMEHHON TeHaATypalumu
npu 98°C (3 MuHyTHI) 1 AJuTes bHOI peHaTypatym npu 68°C (5
yacoB). B mportecce penatypamyy (opakiysa BBICOKOTOMOJIOTIY -
HbIx noBTopoB JJHK dopmuposasa a1y pparMeHTs, KOTOPbIe
BriocJsiesicTBun rugposnzosananucsk JCH npu 65°C. @Pparuus
YHUKaJbHBIX nocJsienoBaTenbHocTell JHK ocraBasack B Buze
o1] MoJIeRYJI, He toaBeprasack nericrsuio JCH. ITocse ammnm-
duraMy HOPMAaJINM30BAHHBI ¥ KOHTPOJILHBIN (HEHOPMAaJIN-

30BaHHBIN) 00pas1sl reHomuOol JHK cekBeHmpoBanuch Ha
aBToMaTu3upoBanHoii cucreme 454 GS FLX (Roche). Boiio 06-
Hapy»KeHo, YTO KOHTPOJIbHEI o6paser; renomuoi JJHK conep-
SKUT 0K0JI0 40% MOBTOPAIOIINXCA 3JIEMEHTOB, B TO BPEMSA KaK
B HOPMaJIM30BaHHOM 00pasIje TaKMX IOCJIef0BaATEeJIbHOCTEN
6b1710 25%. B 06pasie Hopmasm3oBanHoit renomuoi JHE or-
MevaJioch CyllecTBeHHOe cHInKeHe ypoBHeit Alu, LINE L1P,
ERV-K 1 ERV1, a raksxe caresnnutabix JHE. XapakTepHo,
YTO IIPECTABJIEHHOCTD HBOJIIOIIMOHHO HoJlee APEeBHYUX ITOBTO-
poB n3MeHANach HedHaunuTenbHO. IIIIP B pesxkume peasbHOTrO
BPEMEeHM YHUKAJIbHBIX (PparMeHTOB 11 pasyiMdHbIX FeHOB Ye-
JIOBEKa He BBIABMJIA MIBMEHEHMII B X OTHOCUTEJIbHOM KOJIde-
CTBe B HOPMaJI30BaHHOM 00pasIie I10 CPaBHEHMIO C KOHTPOJIb-
weIM. Takum obpasom, JJCH-nopmannsanusa renomuoint JHEK
ABJAeTCA 3(P(EKTUBHLIM METOIOM yaJIEHN BBICOKOTOMOJIO-
IMYHBIX MOBTOpAmMXcs syaeMenToB JTHK, mpn coxpaneHnn
IIpeJICTaBJIEHHOCTY YHUKAJBbHBIX II0CJIeL0BaTeJIbHOCTEN. JTa
TEXHOJIOTMA MOKeT OBbITh II0JIe3HA IIepeJi CEKBEHNPOBaHMEM
9YKapUOTUYECKNX TeHOMOB, 0COOEHHO TeX, KOTOPBIE COlePiKaT
60JIBIIIOEe KOIMYECTBO 3BOJIIOUVOHHO MOJIOJBIX IIOBTOPOB.

TEHOM-LEHTPUPOBAHHASA MHIOOPM ALIMOHHASA CUCTEMA AHAJTIM3A UMHTEPIPETALLIMA

OMUKCHbIX AHHbBIX HEJIOBEKA

LWmnxt A.Il., Kpamopenko H.B.
JanbHeBoCTOuHbIN thepepanbHbii yHMBepcuTeT, Bnagusoctok
*e-mail: schliht@mail.ru

B mpornecce cekBeHNMPOBaHMA U IOCJENYIONIEr0 aHaJNM3a
OMMKCHBIX JAHHBIX O YeJIOBEKe BO3HMKAIOT CJOYKHBIE 3a/1a4l,
CBfA3aHHBIE C MHTeTpalyeil 11 MHTepIIpeTanyeil 3TUX JaHHbBIX.
Kax npaBuio, anHOTMpPOBaHKe BesieTcs Ha O6as3e pepepeHCHOTO
reHOMa, MHOTOUYNCJIEHHBIX MYTallii, IIOCJIeYIOIIero TpaHc-
KPUIITOMHOTO, IPOTEOMHOTO0, MeTab0JIOMHOTO aHaJIN3a.

Hawmu cosgana napopmamonnasa cucrema (VIC) o ana-
JM3Y ¥ MHTEePIpPeTalnuy OMUKCHBIX HAaHHBIX: F€HOMUKH,
TPaHCKPUIITOMUKMN, IPOTEOMUKHM, MeTaOOJOMIUKY, PEAKTOMI-
KU, MHTEePAaKTOMUKHU, MyTalUAM, 3a00JIeBaHNAM, MOTUBAM,
HYTPUOMUKM, PyAOoMUKN. Bce 5T OMUKY CBA3aHBI CKBO3-
HBIMM CBA3AMM, YTO II03BOJIAET CTPOUTDH CJIOKHBIE JIOTUYe-
CKIe accolyanuuy oT MyTauuii 1o 3abosieBaHMil, BRIHOYAA
BCE IIPOMEKYTOYHbBIE CTAAMN: MyTalusd, I'eH, TPAHCKPUIT,
npoTenH, pepMeHT, peakuus, MmetaboanuecKmue IyTu, Me-
TabonnTel, 3a00JIeBaHNA. ITO O3BOJIAET, B CBOIO OUePeb,
IPOMOJLENNPOBaTh IIyOOKYe CBA3Y MEXKIY reHeTUdeCKN-
MM, OMOXMMMYEeCKMMY U (PMBMOJOTUIECKUMI IIpolieccaMy B
JKVMBBIX OpTaHM3MaXx IOJ IeiiCTBMEM MyTaliuil B TeHOTHUIIE.
OTaMunTe bHOM 0COOEHHOCTBIO pa3dpaboTaHHO CUCTEMEI,
OT TPAAMIMOHHOTO NOAX0Ja Ha 0ase MPOolLleAYPHBIX A3BIKOB

R, Python ¢pyHKIMOHMPYIOIINX B MHTEPAKTUBHOM pPEKUME,
ABJIAETCA aBTOHOMM3AaLNsA, MHTEJJIEeKTyaJbHAA CTPYKTYPI-
3a1ud caaboCTPYKTyPUPOBAHHBIX U CIA00MHTEIPUPOBAHHBIX
JIaHHBIX BCEMMPHBIX II0PTAJIOB, obeclieunBaloniasd IOJHOTY
¥ HEIPOTMBOPEUMBOCTh JAHHBIX, INIYOOKIME acCOlMaTIBHbIE
CBA3M MEXKAY OMUKCHBIMY naHHbIMI. VIC mo3BossgeT aBTOMa-
TUYECKM IPOBOAUTE KaK MPAMYIO MHTEPIIPeTalNIo: OT MyTa-
LMY B TeHOMe — IIPOTeMHbI-MeTabodecKne Iy THi-peaKk-
MeTabonThI-3a00JI€eBaHNA, TAK 1 00PATHYIO: OT 3a00JI€eBaHNA
K TeHOTUILY — CUMIITOMBI-3a0b0JieBaHMe-0M0XMIIYecKe IIPo-
Lecchl-peaknnuy-(epPMeHThI-IIPOTENHBI, TPAHCKPUIITEI-Te-
uel-MmyTanuu. Takum obpaszom, Ha 6asze VIC MOYKHO CTPOUTDH
caMble pa3HOOOpa3Hble CUJIJIOTU3MBI HA OCHOBE PECTPYKTY-
PUPOBAHHBIX OMMUKCHBIX JaHHBIX. JIHTepIpeTans 103BoJIsAeT
OCYIIIECTBJIATD IjeJIeHallpaBJIeHHbI) SKCIIEPYMEHT 110 aHAJIN3Y
KOHKPETHBIX F€HOB, 9K30HOB, B IIOVICKAaX IIPEeJACKa3aHHBIX My-
Tanuil Ha 6a3e COBPEeMeHHBIX TEeXHOJIOTUII CEKBEHNPOBAHNUA,
IIITP, macc-cnexkrpomerpun u ap. Cosnannasa JIC nossossaer
He TOJIbKO MHTEPIPETUPOBAThL CUTYAIMUM, HO U CO3/aBaTh CU-
CTeMBI NTOAePKKY IPUHATUA PEIIeHnil, B 3aBUCUMOCTA OT
KOHKPEeTHOJ OMUKCHOM CUTYaLlNA.
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ANALYSIS OF 3D CHROMOSOME CONTACTS USING SEQUENCING TECHNOLOGIES

Thierry O.'*, Dergilev A.l.2, Orlov Y.L.23*

1 University of Paris, Paris, France

2 Novosibirsk State University, Novosibirsk, Russia

3 Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia
*e-mail: ophelie.thierry@gmail.com, orlov@bionet.nsc.ru

Transcription regulation in eukaryotes is a complex process,
in which chromatin interactions play a critical role for gene
expression regulation. Series of post-genome technologies
have been developed to study the binding of transcription
factors (TF) for transcription regulation, such as chromatin
immunoprecipitation arrays (ChIP-chip) and ChIP-Seq
[1]. Another challenge is to define whether such binding
sites distal from gene regions are functional, i.e. physically
contact target gene promoters via chromosome loops or
attracting RNA polymerase IT complex for gene transcription.
Identification of genome-wide distal chromatin interactions
that lead the regulatory elements to their target genes
may provide novel insights into the study of transcription
regulation. Chromatin Interaction Analysis with Paired-
End-Tag sequencing (ChIA-PET) method for such analysis
requires development of specialized software [2]. The aim
of the work was to review existing tools for 3D genome
structure develop a computer program for statistical data
analysis and test it on CTCF binding sites, genes and spatial
topological domains [3]. These data have been obtained
experimentally by using methods ChIP-seq, Hi-C, ChIA-
PET. Gene annotation was obtained from UCSC Genome

Browser (http://genome.ucsc.edu). The result of the program
is a distribution of CTCF transcription factor binding sites
on domains on the human chromosomes. The distributions
of human genes relative CTCF binding sites and a randomly
generated list of such sites as the program output were used
to estimate statistical significance of the associations found.
With the rapidly increasing resolution of Hi-C datasets,
the size of the chromatin contact map will soon exceed the
memory capacity of general computers. The same problem
related to ChIA-PET and subsequent data integration to be
solved by our software development.
The research has been supported by RFBR and ICG SB RAS
budget project (0324-2016-0008). Computing was done at
Siberian Supercomputer center SB RAS (SSCC).

1. G. Liet al. (2014) Chromatin Interaction Analysis with Paired-End
Tag (ChIA-PET) sequencing technology and application, BMC Ge-
nomics, 15(Suppl 12):S11.

2. M.J. Fullwood et al. (2009) An oestrogen-receptor-alpha-bound hu-
man chromatin interactome, Nature, 462(7269):58-64.

3.G. Liet al. (2012) Extensive promoter-centered chromatin interac-
tions provide a topological basis for transcription regulation, Cell,
148(1-2):84-98.

BIODICA: AN ADVANCED METHODOLOGY FOR ANALYSIS OF CANCER TRANSCRIPTOME

PROFILES FROM GENOMIC PLATFORMS.

Kairov U.Ye."™, Molkenov A.B.', Kalykhbergenov Ye.M.', Zinovyev A.Yu?.
1 Center for Life Sciences, National Laboratory Astana, Nazarbayev University, Astana, Kazakhstan.

2 Institute Curie, Mines ParisTech, Paris, France.
*e-mail: ulykbek.kairov@nu.edu.kz

Background. Large-scale projects (e.g. Cancer Genome Project,
The Cancer Genome Atlas (TCGA) and other), and the efforts
of individual laboratories, are generating massive amounts
of molecular data which are derived from high-throughput
genomic platforms like next-generation sequencing and
others. These data remain difficult to interpret because the
molecular profiles are influenced by various overlapping
biological factors linked to the tumor cells or to the tumor
microenvironment and non-biological factors linked to
sample processing or data generation. It has been already
demonstrated that Independent Component Analysis (ICA)
has advantages compared to the classical Principal Component
Analysis (PCA) with respect to interpretability of the resulting
components, where these components might reflect both
biological factors (such as proliferation or presence of different
cell types in the tumoral microenvironment) or technical
factors (such as batch effects or GC-content) affecting gene
expression. In our study we aimed to develop an advanced
methodology and graphical interface with using ICA to do
meta-analysis of cancer transcriptomes.
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Materials and methods. We used TCGA-COAD, GSE13067,
GSE13294, GSE17536, GSE20916, GSE2109, GSE37892 can-
cer datasets (Affymetrix, RNA-seq). Datasets were normal-
ized using R Bioconductor and Matlab. Icasso package with
fastICA algorithm was used to compute independent compo-
nents. Construction and visualization of gene networks and
graphs was performed using the OFTEN method, Cytoscape
and HPRD database.

Results and conclusion. We developed an advanced meth-
odology with respect to ability to produce one-dimensional
factors (metagenes) affecting gene expression which would
be reproducible in the analysis of independent cohorts of pa-
tients. The results of our comparison clearly demonstrates that
developed approach of ICA applied in the gene space and ac-
companied by stabilization of the components outperforms
NMF, PCA and the standard application of ICA in the sample
space. This methodology called and implemented as BIODICA
(“ICA of Big Omics Data”) collects more reproducible factors
in several independent datasets which forms communities rep-
resented detected biological functions or technical artefacts.
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GTRD: A DATABASE OF TRANSCRIPTION FACTOR BINDING SITES IDENTIFIED BY CHIP-SEQ

EXPERIMENTS

Yevshin I.S.", Sharipov R.N.!, Valeev T.F., Kel A.E."?, Kolpakov F.A.'**

1 BIOSOFT.RU, LLC, Novosibirsk
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GTRD—Gene Transcription Regulation Database (http://
gtrd.biouml.org)—is a database of transcription factor bind-
ing sites (TFBSs) identified by ChIP-seq experiments for
human and mouse. Raw ChIP-seq data were obtained from
ENCODE and SRA and uniformly processed: (i) reads were
aligned using Bowtie2; (ii) ChIP-seq peaks were called using
peak callers MACS, SISSRs, GEM and PICS; (iii) peaks for
the same factor and peak callers, but different experiment
conditions (cell line, treatment, etc.), were merged into clus-
ters; (iv) such clusters for different peak callers were merged
into metaclusters that were considered as non-redundant sets
of TFBSs. In addition to information on location in genome,
the sets contain structured information about cell lines and
experimental conditions extracted from descriptions of cor-
responding ChIP-seq experiments. A web interface to access
GTRD was developed using the BioUML platform. It pro-
vides: (i) browsing and displaying information; (ii) advanced
search possibilities, e.g. search of TFBSs near the specified
gene or search of all genes potentially regulated by a specified

transcription factor; (iii) integrated genome browser that pro-
vides visualization of the GTRD data: read alignments, peaks,
clusters, metaclusters and information about gene structures
from the Ensembl database and binding sites predicted using
position weight matrices from the HOCOMOCO database.
The main advantages of GTRD in comparison to other da-
tabases for ChIP-seq experiments are the following: it con-
tains comprehensive collection of ChIP-seq data in regards
to coverage of different TFs for human and mouse; ChIP-seq
data were uniformly processed using the workflow described
above; peaks from different experiments to the same TF
were merged into clusters and metaclusters. On the one hand,
this allows this information to be made more compact and
convenient for a user: on the level of metacluster, the user
can see merged results from many ChIP-seq experiments
and structured metainformation about these experiments is
also available. On the other hand, merging results from many
ChIP-seq experiments facilitates more reliable identification
of corresponding TFBSs.

START CODONS AND MRNA TRANSLATION EFFICIENCY PREDICTION USING RIBOSEQ-BASED

WEIGHT MATRICES
Kondrakhin Yu. V."2, Sharipov R. N. ', Volkova O. A.?*

1 Institute of Computational Technologies, SB RAS, Novosibirsk, Russia

2 BIOSOFT.RU, Ltd, Novosibirsk, Russia
3 Novosibirsk State University, Novosibirsk, Russia

4 The Federal Research Center Institute of Cytology and Genetics, SB RAS, Novosibirsk, Russia

*ov@bionet.nsc.ru

Keywords: weight matrices; mRNAs; translation efficiency;
ribosome profiling; Ribo-Seq Motivation and Aim: A
significant limitation of the mRNA analysis is that start codons
in the databases, e. g. Ensembl, are mostly annotated with
application of a canonical Kozak context. This work is devoted
to assessing of heterogeneity of a start-codon consensus set of
mammalian mRNA by RiboSeq-based weight matrices.

Material and methods: Assuming that ribosome landing
sites are heterogeneous, we developed our own matrix-con-
struction method of start sites recognition: Algorithm 1 —a
sequential algorithm based on a two-component normal mix-
ture; Algorithm 2 - an EM-like algorithm identifying several
matrices at the same time. As a training sample of start sites,
we used mouse mRNA sequences [-50, +50] around start co-
dons that were annotated by Ensemb], on the one part, and a
high score of harringtonin binding (Ingola et al,, 2011), on the
other part.

Results: 1) We applied algorithm 1 to this sample, and a
well-known nnnCCRnnATGGnnn consensus was used as in-

itial approximation. As a result, we obtained four matrices in
the way independent from each other. 2) Then we used algo-
rithm 2 to obtain more accurate versions of these matrices. 3)
Comparative analysis to evaluate the accuracy of the newly
obtained three matrices by construction of ROC curves for
each individual matrix and for the three matrices together is
shown that simultaneous use of the three matrices is better
than individual. 4) It is obvious that third matrix is consistent
with the following hairpin: CCA xxxx TGG, where xxx is a
loop. 5) We performed some additional analysis of this matrix
and compared its scores on two mRNA subsets, viz. those with
high and low values of translational efficiency (TE) (Volkova
at el, 2016). We found that this matrix is more specific for
start codons in mRNA with low TE values. The matrices ob-
tained allow theoretical prediction of start codons in newly
sequenced eukaryotic mRNA with subsequent prediction of
TE using the Regression Analysis. Availability:http://micro.
biouml.org/bioumlweb/#anonymous=true&de=analyses/
Methods/RiboSeq/PredictStartSites
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TASK DRIVEN CONVERSION OF THE SPAdes GENOME ASSEMBLER INTO A FAMILY OF SPAdes

TOOLS

Lapidus A'*, Korobeynikov A.', Antipov D.", Bankevich A.', Bushmanova E.!, Gurevich A.', Meleshko D.!, Mikheenko A.", Nurk S.",

Prjibelski A.", Safonova Y.', Saveliev V.!, Pevzner P.!
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We present several novel tools built using the SPAdes tech-
nologies that further extend the applicability of SPAdes to
new types of data. Despite its central role in genomics, ge-
nome assembly continues to present a challenge. Moreover,
the proliferation of new sequencing technologies and the
new types of genomic libraries introduce additional levels
of complications. Our Saint Petersburg Assembler (SPAdes)
was originally developed for the purpose of overcoming the
complications associated with single-cell MDA amplified mi-
crobial data (uneven coverage, increased level of errors and
chimerical reads). The tool was able to successfully resolve
these issues for Illumina reads and was recognized by the
scientific community as one of the best assemblers working
with both isolates and single-cell data. From very early on
SPAdes was designed as a scalable platform, whose capacity
could be increased by the addition of complimentary tools on
top of it’s existing codebase. Following the increased demand
for the high throughput analytical software and pipelines
SPAsed assembler was gradually extended into a family of

SPAdes tools aimed at various sequencing technologies and
applications. In addition to the constantly updated SPAdes
assembler itself, it now includes: - metaSPAdes assembler
for metagenomics data; - rnaSPAdes: de novo RNA-seq data
assembler; * plasmidSPAdes: assembly of plasmids from the
whole genome sequencing data; - dipSPAdes tool for assem-
bly of highly polymorphic genomes; + exSPAnder module
for repeat resolution (mate-pair libraries); * hybridSPAdes
tool for hybrid assembly of accurate short reads with long
error-prone reads, such as Pacific Biosciences and Oxford
Nanopore reads; - truSPAdes tool for assembling Illumina’s
barcoded True Synthetic Long Reads -
provide an overview of the SPAdes family of tools as well as
the QUAST family of assembly evaluation tools: + QUAST
tool for the quality assessment of genomics assemblers; *

and more. We will

metaQUAST tool for the quality assessment of metagenom-

ics assemblers;

of RNA-Seq.
Paboma 6vLra noddepicana epanmom PHD No 14-50-00069

- rnaQUAST tool for the quality assessment

METHOD OF LIBRARY PREPARATION FOR HIGH SENSITIVE DNA SEQUENCING

Pisareva E.E."?*, Gornostaeva E.V.?, Shamanin V.A."?, Kovalenko S.P.'?

1 Institute of molecular biology and biophysics, Novosibirsk
2 BioLink Ltd , Novosibirsk
*e-mail: katerina.pisareva@mail.ru

High sensitive DNA sequencing is required for analysis
of “liquid biopsy” samples in cancer patients. Analysis of
somatic mutations in blood of cancer patients have already
became feasible through next generation sequencing (NGS)
platforms, one of that is Ion Torrent. NGS with Ion Torrent
allows to find only more than few percent of mutant allele
in background of wild type allele due to the error rate of 1%.
Sequences mistakes give rise to false positive results and
reduce sequence accuracy. Detection mutations in“liquid
biopsy” requires sensitivity up to 0,01% of mutant allele [1].
Reduction of error rate increases accuracy and sensitivity of
the assay.

To overcome limitations in sequence accuracy we used
the idea of “duplex sequencing”, but modified it to optimize
the library preparation procedure and data analysis pipeline
[2]. Developed method is based on attaching special “random
tags” and adapters with barcodes by PCR. “Random tags”
consist of 8 b.p. random sequence and used for single strand
consensus sequence assembly (SSCA). Final library consists of
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an amplicons targeted sequence, barcodes and “random tags”
and then used for sequencing on Ion Torrent platform.

Two experiments for sequencing all exons of TP53 gene,
19-21 exons of EGFR gene and 2-4 exons of KRAS gene were
performed to evaluate the error rate for developed method.
DNA samples included wild type DNA and DNA with mutan-
tEGFR and KRAS genes from 5% to 0,01% allele. We found
that the error rate was reduced from 0,12 to 0,05 in the first
and from 0,04 to 0 in the second experiment when SSCA data
analysis was used. Sensitivity of developed method depends
on the amount of “families” of reads (reads with similar “ran-
dom tag”) and was improved to 0,1%.

This project is supported by Russian Science Foundation

grant No15-14-10004.

1. Diaz LA, Jr,, Bardelli A. (2014) Liquid biopsies: genotyping circulating
tumor DNA, J ClinOncol., 32(6): 579-586.

2. M. W. Schmitt, S. R. Kennedy, J. J. Salk, et al. (2012) “Detection of
ultra-rare mutations by next-generation sequencing”, PLoS One, 109:
36.
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USING MACHINE LEARNING APPROACH TO IMPROVE BASE CALLING IN NEXT GENERATION

SEQUENCING DATA
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New generation sequencing is rapidly turning from expen-
sive and dedicated tool of basic research into one of the most
powerful techniques aimed to revolutionize the medicine. The
single molecule sequencing strategy used by SeqLL (USA)
simplifies the DN A sample preparation process, avoids PCR-
induced bias and errors, simplifies data analysis and tolerates
degraded samples. Here we developed a new machine learn-
ing approach to solve base calling task for SeqLL sequencing
platform and improved the quality and performance of base
calling.

On the training set of image patches corresponding to
known signals obtained from synthetic oligonucleotides se-
quencing we created a predictive model using the extreme
gradient boosting algorithm. The developed model was in-
tegrated in our custom base calling and oligonucleotides as-
sembly pipeline developed for SeqLL sequencing technology.
Our new algorithm works ten times faster, as compared to
previous solution and it also demonstrated 10 % improvement
in sensitivity at the same level of specificity.

All presented results are property of SeqLL company (USA).

RIBO-SEQ DB — A REPOSITORY OF SELECTED HUMAN AND MOUSE RIBO-SEQ AND RNA-SEQ

DATA
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Keywords: mammalian mRNAs; translation efficiency;
ribosome profiling; Ribo-Seq

Motivation and Aim Ribosome profiling or a Ribo-Seq
technology allows evaluating the distinct mRNA translation
level. Over the last years, many studies involving this tech-
nology have been performed on different cell types and in
various physiological conditions. So far, there are many da-
tasets obtained for different organisms by ribosome profiling
technique and deposited in public databases. The available
Ribo-Seq data is dispersed in different sources and not uni-
fied, it makes difficult to create sets for analysis.

Results We created a collection of selected datasets for
human, mouse and rat as a RiboSeqDB repository. To make
collection, the databases Sequence Read Archive (SRA) and
Gene Expression Omnibus (GEO) have been scanned and the

appropriate datasets satisfying several conditions were cho-
sen: taxon (human, mouse, rat), data type (mRNA-seq or ri-
bosome profiling), commonly used sequencing platform, and
availability of description of experiment have been included
in our repository. RiboSeqDB does not contain raw or pro-
cessed data downloaded from SRA, GEO, or other sources of
data, but contains structured summary, links to the sources
of raw data for collected datasets. RiboSeqDB is tightly inte-
grated with a BioUML platform that provides web access and
wide spectrum of tools for modern comprehensive analysis in
bioinformatics and systems biology. Currently, RiboSeqDB
contains more than 600 samples of about 70 datasets.

Availability: http://micro.biouml.org/bioumlweb /ribos-
eqdb.html
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3 Novosibirsk State University, Novosibirsk, Russia

*e-mail: orlov@bionet.nsc.ru

The purpose of this study was to study the mechanisms of he-
reditary-mediated aggressive behavior on laboratory animal
models based on transcriptome profiling. To establish mech-
anisms of aggression at the molecular level, we used unique
experimental model of grey rats (Rattus norvegicus) devel-
oped at the Institute of Cytology and Genetics SB RAS. Rats
have been subjected to selection in two directions — friend-
ly, tolerant behavior towards human and other rats and ag-
gressive behavior. We estimated the gene expression in rat
brain areas based on RNA-seq data [1]. We focused on genes
presumably associated with the manifestation of aggressive
behavior: GAD2, DRD2, Cacnalb and Oxt. These genes were
studied earlier in relation to human neurological deceases.
GAD2 encodes one of several forms of glutamic acid decar-
boxylase — widespread inhibitory neurotransmitter. DRD2
encodes the dopamine receptor subtype 2. Dopaminergic
transmission is associated with motivation, learning and cog-
nition. Cacnalb encodes the protein which is the pore-form-
ing subunit of an N-type voltage-dependent calcium channel
that controls neurotransmitter release from neurons. Oxt en-
codes the precursor of oxytocin and neurophysin 1. Oxytocin
is associated with complex social behavior and associated
neuropsychic disorders. RNA-seq sequencing of rat brain ar-
eas samples was done using Illumina HiSeq. The set of com-

puter tools and data processing pipelines helped to find genes
and gene regulation patterns applied to behavior models [1].
RNA-profiling experiments revealed the lists of differential-
ly expressed genes in the brain samples and differentially
spliced isoforms. Gene expression level of the genes under
study was tested by RT-PCR. A set of synapse associated
genes have statistically significant deviation in splicing de-
pending on brain regions and behavioral models (aggressive/
tame) of rats. Heredity has been found to significantly con-
tribute to aggressiveness in studies of various animal species
[2]. Consequently, the genetic factors exert a strong influence
to the phenotypic variation of aggressive behavior in popu-
lations. This is confirmed by inter-strain differences in the
manifestation of aggression in laboratory animals and by the
fast progress of selection for aggressiveness traits.
The research has been supported by RSF and ICG SB RAS
budget project.

1. V.N. Babenko et al. (2016) Analysis of differential gene expression by
RNA-seq data in brain areas of laboratory animals, Journal of Inte-
grative bioinformatics, 13(4):292.

2.D.A. Smagin et al. (2016) Dysfunction in ribosomal gene expres-
sion in the hypothalamus and hippocampus following chronic social
defeat stress in male mice as revealed by RNA-Seq, Neural Plasticity,
2016:3289187.

ASSESSMENT OF TRANSLATION EFFICENCY FROM RIBO-SEQ AND MRNA-SEQ DATA
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Keywords: mammalian mRNAs; translation efficiency;
ribosome profiling; Ribo-Seq; mRNA-Seq

Motivation and Aim: Ribosome profiling or Ribo-Seq tech-
nology allows to estimate the level of translation of distinct
mRNAs. For the last years many studies grounded on this
technology have been performed on different cell types and
in various physiological conditions. To undertake a wide-scale
study of regulation of translation efficiency (TE) in cell, it is
necessary to control of input Ribo-Seq data and adequate as-
sessment of TE. The goal of this work was to assess the qual-
ity of raw Ribo-Seq data available in public databases and
identify the optimal parameters of their processing and TE
assessment.

Methods and Algorithms: Datasets containing both, Ribo-
Seq and mRNA-Seq data, were selected from a RiboSeqDB
database developed by the authors. Raw data were processed
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using special workflows developed for a BioUML platform.
To control the quality of TE assessment, calculated TE values
were compared with respective TE values but obtained using
mass-spectrometry and mRNA-Seq.

Results: 1) The TE assessment approach using ribo-seq
data was developed. 2) The optimal parameters for adapter
trimming and Ribo-Seq read alignment were adjusted. 3)
The influence of out-of-frame Ribo-Seq reads was checked:
they should be taken into account like other reads. 4) Reads
mapped to the CDS start and end should be taken into ac-
count in the same way as reads from the inner part of CDS.
5) TE depends on the CDS length, but not on the UTR length.
6) High correlation of TE estimated from riboseq with mass
spectrometry data was observed. Riboseq data can be used
for reliable TE estimation.



METATEHOMIEKA

3BOI'II'OLIMOHHbII\'i n a,U,aI'ITaLIMOHHbII\/i noTteHuman no4yBeHHoro MMKpO6MOMa.

AnpponoB E.E. , MronkuHa A.A., lNMposopos H.A.

MIrBHY Bcepoccumckmii HAM cenbckoxo3aMcTBEHHON MUKPOBMONornn.

Hauaso 21-ro Beka B 610J10TMY 03HAMEHOBAJIOCH CYIIIECTBEH-
HBIMM TE€XHOJIOTMYECKMMY ITPOpPbIBaMM, 00€eCIIednBaIOUIIMU
HeJIOCTYIIHYIO paHee INIyOMHY aHau3a KaK OTAeJIbHBIX opra-
HIBMOB, TaK I LIeJIbIX coobitecTB. IIpeske Bcero, a3To Kacaercsa
TEeXHOJIOTUI BBICOKOIIPOV3BOUTEIBLHOTO CEKBEHUPOBAHNUA U
COIIPAKEHHBIX C HIMM MeTOI0B OmonHpopmaTuky. Posxaarorea
COBEPIIIEHHO HOBBIE HAYYHBIE HAIIPABJIEHN A, TaKye, KAK MeTa-
reHoMyKa. OCHOBHBIE 3aKOHOMEPHOCTY SBOJIOLVIOHHBIX IIPO-
11€CCOB, O KOTOPBIX paHee IPUXOAUJIOCh CYAUTD (MM Jaske
TOJIBKO JOTaAbIBATHCH) JIMIIb 110 (DPAarMeHTaPHBIM AaHHBIM,
CEeroJiHs CTAHOBATCA BIIOJHE ouyeBUAHbIMMU. Cerogusa K HaM
MIPUXOONUT IIOHVMAaHME IPUPOSHBIX d(P(PEKTUBHBIX 3BOJIOIVI-
OHHBIX MEXaHM3MOB, 00eCIeYnBaIOIMX BbICOYANIIINMI agal-
TUBHBIN MIOTEHIMAJ KMUBBIX CUCTeM. B HacToAIeM JOKJIa1e
OyZayT IpeacTaBJIeHbl Pe3yJIbTaThl MCCIIEL0BAHNIT IPOIIECCOB
KOB®BOJIIOLMIM CUTHAJIBHBIX CUCTEeM 0000BO-pu300MaJIbHOTO

cM06103a 110 JaHHBIM BBICOKOIIPOV3BOAUTENBHOTO CEKBEHNUPO-
BaHMA 0MOJIMOTEK TeHOB 6000BBIX pacTeHmit 1 pru3obuit, KOH-
TPONMPYIOLINX CUMOMOTIYECKYI0 a30Tdurcalmo. ITo maHubIM,
IIOJTyYeHHBIM C VICIIOJIb30BaHVEM DBOJIIOLMIOHHON CTATUCTUKIA 11
MOJIEKYJIAPHOTO MOJIeIMIPOBaHNA 6y 1eT IIPoIeMOHCTPUPOBAHO,
YTO pacTeHNe ABJIAETCA OJHMUM M3 CAMbIX MOIIHBIX (DAKTOPOB,
(OPMUPYIOUNX «TeHEeTUYECKUII IIei3aK» ITI0YBEHHBIX MIUKPO-
6muomos. Hanbosee sspKko 9TV 3aKOHOMEPHOCTY IIPOSIBJIAIOTCA B
9BOJIIOLIMM TECHO MHTETPMPOBAHHBIX CYUMOMOTIHYECKIX CUCTEM,
Takux Kak 6060Bo-pu3obmabHbli cruM6b1o3. BriosiHe Bo3MOXK-
HO, 4TO arpob1OTeXHOJIOI ML, BOOPYsKEHHbIE IOH/MaHIEM ecTe-
CTBEHHBIX aJallTallIOHHBIX MEXaHIU3MOB, MOIJIN OBl CesaTh
CylleCTBEHHBI BKJIAJ B pa3BuTye 3(P(PEeKTUBHOTO U YCTONIN-
BOTO CEeJIbCKOX03AICTBEHHOTO IIPOM3BOICTBA.
Paboma noddepacara eparnmom PHD No 14-26-00094

TAKCOHOMMHYECKOE PA3HOOBPA3ME NMPOTEOBAKTEPMIM B XONTOOHOM UCTOYHUKE

BYKCbIXEH-CEPOEYHbIMA (BYPATUA)
bansapakuaeBa I.I'., [lambuHosa E.L|.

MHcTUTy T 06Len u akcnepumerTansHor 6uonorum CO PAH, YnaH-Ygas

e-mail: tuyana_banz@mail.ru

IIporeobakxTepun ABJIAIOTCA BeCbMa OOIINMPHON 1 HEOJHOPOL -
HOJ I'PYIIION, B 3Ty I'PYNIY BKJIOUYEHbI KaK CMMOMOHTHI 9y~
KaproT, Tak U DOJIBIIIOE YMCJIO YCJIOBHO-IIATOTEHHBIX MIUKPO-
OpraHmsaMoB, POTO- U XeMOTPO(QHBIe BUALI ODaKTepuii, Kak
aBTOTPOdBbI, Tak 1 reTepoTpodsl. Ilesbio HacToAw el paboTh
ObLJIO M3YyIEHMEe TAKCOHOMIYECKOT0 pa3Ho0bpasns npoTeobak-
Tepuit B MUKPOOHOM co0bI1iecTBe JOHHBIX 0CAAKOB XOJIOJHOTO
uctouHuka BykcbixeH-cepaeunblit (Byparus).

TaKkCOHOMIYECKOe pa3HOo00pasye IPOKaPMOT U3YHaJIn ¢ 110~
MOIIIbI0 METOZA BBICOKOIIPOVBZBOAUTEIHHOIO CEKBEHNPOBAaHNA
Ha nmaTdopme Illumina HiSeq.

IIo pesynbTaTamM ceKBeHMPOBAHUA OBIJIO YCTAHOBJEHO,
4TO0 HamboubIasa nosd baxkrepuanbaoro JHK npuaaniesxana
duie Proteobacteria (68%), koropas 6bl1a mpeacTaBIeHa B
MCCIIeLYEMOM CO0DIIIeCTBe O-, 3-, Y- U €-IIPOTE0OAKTEPUAMIL.
B nccaenyemom obpasiie npeobsagany IpencTaBUTeNN TUIIA
asba-nporeobakTepuii (70% ot obirero uncia nmporeodar-
Tepuii). JoMUMHMPYIOIIE IPYIIIION NTaHHOIO THa ObLIM Oak-
Tepun cemeiicrBa Rhodobacteraceae, nmpescraBieHHbIE B
0oCHOBHOM portoTopodpamu poga Rhodovulum n Garrepn-

amu poxa Thioclava, ciocobHBIMM pacTy KaK aBTOTPOMHO,
JCIIOJIB3Y S TUOCYJIb(AT, TAK U TeTepOTPOdPHO Ha OpraHu-
4YecKux Kucsorax uin caxapax. CoqoMmMHaHTaAMU ABJIAJIUCD
dorocuHTesupyome bakTepun cemeiicTs Erythrobacteraceae
u Rhodospirillaceae. K ramma-nporeobakTepnuaM ObLIM OT-
HeceHbl 14 % uccyenoBaHHBIX II0CJIeoBaTeJLHOCTEN. B oc-
HOBHOM JAaHHBII TuI ObLI IpescTaBiieH ODaKkTepuAMM pona
Pseudomonas. Kak nsBecTHO, IpencTaBUTENN 9TOTO POJA
SABJISIIOTCSA adpOOHBIMIM IPAMOTPULATELHBIMY OaKTePUsIMI 1
JIeMOHCTPUPYIOT IINPOKOe MeTabosdeckoe pasHoobpasue.
MuHOPHBIM KOMIIOHEHTOM Y-TIPOTE00aKTepuit ObLIN (paKkyIb-
TaTVBHO-aHA3POOHBIE XeMOOPTraHOTPO(HBIE DaKkTepuy poaa
Hafnia. Tpynna e-niporeobaxrepnii (8%) ObLia mpepcraBieHa
pomom Sulfurimonas, BRIIOUAIOIIETO XEMOABTOTPO(HBIE HaK-
Tepuu ¢ pas3MIHbIMY IIyTAMM MeTaboauama. B rpymnmne Geta-
nporeobakTepun (7%) OCHOBHBIM IIPEICTABUTEJIEM ABJISAETCH
Oxalobacteraceae, pon Janthinobacterium - 3To rpamoTpuLa-
TeJIbHbIe OaKTepuN, POy LMPYIOLINE Iy PILy PHO-(PUOJIE TOBBIA
IIUTMEHT ¥ NPOABJIAIOIIME PA3HOOOPa3HbIe CIIOCOOHOCTH DHEP-
reTM4YecKoro Merabosmama.

CIIEIIBBIITYCE Nel 2017 TOM 9| ACTA NATURAE |29



METATEHOMUEA

CPABHMUTEJIbHbIM AHAJIM3 BAKTEPUA JTbHbIX COOBLLIECTB O3EPA BAMKAJT B MOOJIEOHbIN

MEPMOL, U MEPUOL, OTKPLITOM BOObI

bawenxaesa M.B.*, 3axaposa FO.P., NanaubsHy FO.I., XaHaes A.B., Jiuxowsan E.B.

Jlumuonoruyeckmit unctutyt CO PAH, MpkyTck
*e-mail:maria.bashenkhaeva@gmail.com

B nopsenubI mepuo B BOOHBIX DKOCKUCTEMax obpasdyercsa
CJIOJKHAA cpejnia, e IpoucxonuT hopMIpOBaHyE COODIIIECTB
MMKPOOPraHM3MOB HEIIOCPEeICTBEHHO Ha I'PaHUIle pasfesa
das «Boga-yen». YCJI0BUA OO JIBAOM 3HAUNUTEJBHO OTJIMYA-
IOTCA OT YCJIOBUII IIePMOa OTKPBITOM BOALL. TOJIINMHA JIbJa U
CHEYKHOTO IIOKPOBA, KOHIIEHTPAIMA NUTATEIbHBIX BEII[eCTB I
TeMIlepaTypa Bce 3TU (PaKTOPHI ONIPeesA0T YHUKAJIbBHOCTD
JaHHO DKoJiorndeckoi Humm. Iesbio paboTs! 66110 CPaBHUTH
TAaKCOHOMMYECKYIO CTPYKTYPY MUKPOOHBIX COODIIECTB 03epa
Barikas B mojuie fHbIN IEPUOJ U B IIEPUOJ, OTKPBITOI BOABI C
TIOMOIIIBIO IIMPOCEKBEHNPOBaHMA (pparMeHToB resa 16S pPHER.
B nonnenuslit neprox mpobsl 6b11M 0TOOPAaHBI BOJOJIA3aMI C
HIKHe IIOBEPXHOCTY JibJa U ¢ TIyOuHb! 10 M, B mepuox oT-
KPBITOJ BOJbI OTOOpaHa nHTerpaibHad npoba (0 — 25 m). C mmo-
MOIIBIO (PMIIBTPOBaHMA IPOOBI ObLIN pas3ziesIeHbl Ha ABe (Ppak-
muu: cBobonuHokMBYyIMe ODakTepun (CP) u arpernpoBaHHbIe
(AD). IlmpocexkBeHNPOBaHNE OCYIIECTBIANN Ha IIaTdopMme
GS FLX 454 Roche, ananms nJaHHBIX IIpY IIOMOIIM IIPOrpaMM-
Horo nakera Mothur. B pesysbrare npoanannamupoBaHo 63353
nocaenoBaTesbHOCTeN. Ha HuoxHell rpanniie gpna B CP mo-
muHNpoBasn Betaproteobacteria (pox Massilia n Albidiferax),
B AD nipeobaanan purym Bacteroidetes (pox Flavobacterium).

B coobiiectse Boguo Toutm (10 M) Hambosiee MHOTOYMCIEH-
HBIM OBl pusryMm Actinobacteria (pox Ilumatobacter) B CP,
B A®D — kuacc Betaproteobacteria (pox Massilia). B mepuon
OTKPBITOII BOJBI B coobliecTBe foMuHMpoBay Actinobacteria
(pox Ilumatobacter) 8 CP, B8 AD — dpuuym Verrucomicrobia
(Candidatus Methylacidiphilum). CpaBHUTEJILHBI aHAJINS CO-
of11ecTB ¢ oMomIbio nHAekca Bpeit KepTuc moxkasas cxoncTso
C® coobiiecTBa BOAEI B IOAJIEAHbIN IIEPHOJ] I OTKPBITON BOJBI,
YTO MOKET TOBOPUTH O ITIOCTOSAHCTBE TAKCOHOMMYECKOTO COCTa~
Ba OakTepuil B BOGHOM ToJle. BmecTe rpynnuposaaucse AP
coo0IIIeCcTBa HUKHE TpaHMIIbl JIbJa ¥ BogHOM Tosu (10 m), B
JIQHHBII [TIePUOJ, II0JI0 JIbIOM Pa3BUBAJIICh 3€JIEHBIE BOJOPOCIIN
poza Chlorella u Monoraphidium, 4To BO3MOKHO OIIPeeINIIO0
CX0XKMIt cocTaB coobitecTB. OTAENbHYIO KJIaAy 00pa30BbIBaIa
A® oTKpHBITOI BOIEBI, TOIAAa B (PUTONJIAHKTOHE Pa3BUBAJINCD
MaTOMOBBIE BoZopocan Synedra acus, 4TO MOIJIO TOBJIUATH
Ha uameHenne cocraBa A®D. VI3BecTHO, 4TO cocTaB DaKkTepuii-
aCcCOLMAaHTOB 3aBMCUT OT BUJIa MUKPOBOZOpoOcCei [1].
Pa6oma svinoanena npu purarncogoti noddepiicke
unme2payuoHHozo npoekma 4.1.2.

1. Amin S.A. et al. (2012) Interactions between Diatoms and Bacteria.
Microbiol. Mol. Biol. Rev., 76:667—684.

METATEHOMHbIX AHAJIM3 BAKTEPUA JIbHbIX COOBLLECTB BAMKAJIbCKMX IYBEOK BbISBMI
HOBbIE CBOMCTBA COOBLLIECTB, ACCOLUMMPOBAHHbIX C BAIKALOSPONGIA INTERMEDIA
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lanaubsHy FO.M."*, Benbix O.M.!, Kabunos M.P.2, Tumowkun O.A.", akag. [paues M. A"

1 Jlumnonornueckuit nictutyt CO PAH, UpkyTtck
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Jlna apasnmsa ObLIM MCIIONB30BaHbI 17 06pasios ry0bok, mpu-
Haggexxamux tpeMm Bugam: Lubomirskia baicalensis (6),
Baikalospongia recta (2) u Baikalospongia intermedia (9). Ha
OCHOBeE ITPeABapPUTEILHOT0 MUKPOCKOINYECKOTO U BU3YaJIbHOTO
aHaJM3a ryOKy ObLIM paszieseHbl Ha 30pOBble 0cobu 6e3 Bu-
JVMBIX [IPU3HAKOB [10PaYKeHNs 1 O0JIbHbIE, KOTOPbIE XapaKTe-
puB0BaJCh 00eCI[BeUEHHBIMY YIaCTKAMY, HAJIUIMEM KPaCHO-
Oyporo HaJeTa, [MaHobaKTepUaIbHBIMI 00PACTaHUAMY U T.J.
TeneTnueckoe 1 TAKCOHOMUYIECKOE pa3HOOOpasne MUKpPoo-
HBIX COOOIIIECTB BHAEMUYHBIX I'yOOK 03. BajikaJj, oToOpaHHbIX B
MeCcTaxX MaCCOBOTO Pa3BUTIUSA HUTYATBIX 3€JIEHBIX BOLOPOCIIENn
Spirogyra sp. U3y4eHO C IOMOLIIbIO METOLOB MaCCOBOIO [1apaJi-
JIeJIbHOTO CEKBEHUPOBaHIA OMOIMOTEK aMILIMKOHOB (pparMeH-
Ta rera 16S pPHK na matdgopmax GS FLX (JIITH CO PAH) u
Illumina MiSeq (ITKRII “T'enomuka” CO PAH).
CraTuctudeckuii aHaJIu3 pe3yJIbTaTOB CEKBEHUPOBAHNA
TIOKa3bIBAET, YTO COCTAB DAKTEePMATIbHBIX COODIIIECTB MOYKET
OTJIMYATHCA B 3aBUCUMOCTI OT TeorpapuIecKoil JOKaImn3a-
MM uccJenyeMbIx 00pasioB. ['pynnuposka obpasuos u OTE
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JMMeeT JOCTATOYHO yCTONYMBBIN XapaKTep U He3HAUUTEJIbHO
3aBICUT OT MCIIOJIb3yEMOT0 MeToAa OPAMHALN UM MEeTOIa
IIoZiCYeTa CXOACTBA MeKAy coobmecTBamu. IlokasaHo, 4To B
obpasnax OaxkTepuasbHbIX coobinecTs CeBepHoro Baiikaaa,
npuHaeskaux B. intermedia, Habmonaercs nudpdepeHim-
aIusa 4MCcJIeHHOCTH deThlpHanuaTtu 6axkrepnuanpHbix OTE mo
CpaBHEHMIO C OCTaJbHbIMI 00pasiamMin. VIHTepecHO OTMETUTb,
uTo cpenu BolaABJeHHBIX OTE, dounoTunsl, npnaanigesxamye
Saccharibacteria, pa3nessioTcs Ha J{Be TPYIIIbL, I0Ka3bIBAIO-
II[J1e Pa3HOHAIIPABJIEHHYIO BCTPEYaeMOCTb.

B pamkax nazHOI paboTe! ObIINM BIEpPBBIE ITOJIyU€Hbl JaH-
HbIe 0 cocTaBe OaKTepHaJbHBIX CO00IIIeCTB HaliKaIbCKUX IyOOK
B. intermedia v mpoBeIeHO CpaBHUTEJIbHOE UCCIIEI0BAHIE CO-
CTaBa 9TUX COODIIIECTB C COOOIIIECTBAMM APYTUX OaIKaJIbCKUX
ry6ox: L. baicalensis u B. recta.

Paboma évinoarena npu urancosotl noddepiicke npoexma

Ne 0345—2014—0006 « IxcnepumeHmarbHas 2eHOMUKA U

NPOMeoMUKA».
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M3YYEHUE MOJIEKYNAPHBIX MEXAHU3MOB YCTOMYMBOCTM TPUBA POLA PENICILLIUM

K BbICOKMM KOHLIEHTPALIMAM MBILLIBAKA 11 MEOU

Fnyxosa JI.B."*, Tpyzges E.B. 2, Beneuxuii A.B. ?, Crpenkosa E.B.', KapHauyk O.B.", PaeuH H.B.2, MappgaHos A.B.2
1 HaupoHanbHbIM nccnepoBaTenbckui TOMCKMM roCyAapCTBEHHbIM YHUBEPCHUTET, TOMCK

2 NHctutyT 6nontkenepumn, MULL Buotexronormm PAH, Mockea
*e-mail: glb122@yandex.ru

ITonck u onmcaHMe HOBBIX MUKPOOPTAHU3MOB 3 DKCTPEMAaJIb-
HBIX MECTOOOUTAHNI [I03BOJIAET N3YUUTh MEXaHI3MbI a1alTa-
MY MMKPOOPTaHM3MOB K OKPY’KaIoleil cpese, IOHATh 61oreo-
XVIMIYECKYIEe IIPOLIECCH], IIPOTEKAIOIIVe B TaKMX DKOCUCTEMAX,
a TaksKe O0HAPYIKUTDH HOBBIE OPraHM3MBI, IIEPCIIEKTYBHBIE JIJIT
JICIOJI30BaHNA B O0TexHoI0rMK. Kucsble MIaXTHbIE IpeHa KN
(RKIII) aBnAOTCA DKCTPEMAJIbHBIM 3KO0JIOTMYECKO HUIIe,
KOTOpadA XapaKTepnu3yoTca KUCIbIM 3HadeHreM pH u Brico-
KIM COZlepsKaHyeM MeTaJioB. Hapamy u mpoxkapuoTaMm B KMC-
JIBIX JpeHaskax 0OHapyIKeHBI DYKapMOTUUECKNe OPTaHU3MBI,
IIpeJicTaBJIeHHbIE B OCHOBHOM OJHOKJIETOYHBIMI BOJOPOCJISA-
My 1 rpubamu. JlaHHBIE O (DYHKIMOHAJIBHON POJIV DYKapPUOT B
MUKpPOOHBIX coobitectBax KIIIJ BecbMa orpaHMYeHBL
O0'bEeKTOM HaIMX MCCJIEeNOBAHNII ABJIAETCA U30JAT rpuda
ShG4C paHee BbIIeJIEHHBII 13 OTX0I0B MECTOPOKIEHNA 10~
JuMeranndeckux pyxn «IllepsoBas ropa». OTOT UB0JIAT ABJIA-
€TCs alUA0TOJIEPAHTHBIM I YCTONYMB K KOHIIEHTPALVIAM MeIN
1o 10 v/ n merrbaka no 9 r/a. Mbl pacundgpoBaayu reHomMa
rpuba C MCIIOJIb30BaAHMEM ABYX IIJIAT(OPM BBICOKOIIPOM3BO-

nuTesbHOTO cekBeHmpoBaHua Illumina HiSeq2000 n PacBio-
RSII. Pasmep reroma cocrasisger 30.86 MJIH. HT. ¥ COLEPIKUT
9849 moTeHUMANBHO 6EJIOK-KOAUPYIOIINX TeHOB, 199 renos
TPHR u 4 rnacrepa pubocomurix PHEK. Jlna BeiABIeHNA MO-
JIEKYJIAPHBIX MEXaHNU3MOB ycToitunBocTy ndonara ShG4C k
BBICOKVM KOHIIEHTPAIIAM MBIIIbAKA Y MEAY MbI /ICCIIELOBAIIN
IpOoMIN TPAHCKPUIIIMY IIPY BbIpalllBaHuM rpuba B Ipu-
CYTCTBUM M B OTCYTCTBUM MBIIIbAKa ¥ MeIN. HOJIy‘-IEHHbIe
JIlaHHBIE IIOKa3BbIBAIOT, YTO IIPY BBICOKOJ KOHILIEHTPAIIMI MBbI-
LIbAKA 3HAYNTEJLHO I3MEHAETCA SKCIIPeccys Bcero 53 reHos,
Ccpeny KOTOPBIX apceHaT pefyKTasa, TPaHCIIOPTEePhl apCeHNTa
u ATDa3swl. Beicokasa KOHI[eHTpauua Meay CyIeCTBEHHO 13-
MeHsJIa YPOBHU dKcpeccuu 6osee 7% Bcex renos. Cpenn mH-
LYLVPOBAHHBIX ObLIV 00HAPY KEHbI KOMIIOHEHTbI Pa3JIMYHBIX
CIICTEM YCTOINYMBOCTY K TAYKEJIBIM METAJIJIAM.

Paboma no cexgenHuposaruio zenoma noddepicana 2parnmomn
IIpesudenma Oas moa00vLx Yyuenwvte No MJ[-7668.2016.4.
Buideaenue u usyuernue 2puba nposooumcs 8 pamraxr 2paHma
PDODI Ne 16-04-01619.

CTPYKTYPA MUKPOBHOIO COOBLLUECTBA NMPUBEPEXXKHOM BOObl O3EPA BAMKAIJ]
Oarypoga O.M."*, 3aiiuesa C.B.", NapankuHa B.MN. ', BatypuHa O.A.2, Kabunos M.P.2

1 UnctutyT obien u akcnepumentansHon 6rnonormm CO PAH, Ynan-Ypas

2 IHCTUTYT XMMMHecKoi Buonorun n dpyHaameHrTansHol megmumtbl CO PAH, Hosocubupck

*e-mail: dagur-ol@mail.ru

B HacrosAiiee BpeMs MeKIVCIIMIIIMHAPHBIN XapaKTep Jcce-
OBaHNA IPUPOAHBIX COODIIECTB, C IPUMEHEHEM KOMILJIEKCA
COBPEMEHHBIX METOJIOB, B TOM UJICJIE BBICOKOIIPOM3BOAUTEb-
HOTO CEKBEHNMPOBAHMNA, ABJIAETCA aKTYaJJbHBIM U II03BOJAET
naTb 6oJslee MOJHYIO DKOJIOTMYECKYI0 XaPaKTePUCTUKY IIPU-
POIHBIX 0O BEKTOB.

Ienn nccaenoBanuA — BBIABUTE CTPYKTYPY MUKPOOHOTO
coobirecTBa o3epa baiikas B mpuOpeskHOi 30He, ITI0IBEPraio-
11ejics aHTPOIIOTeHHO HarpysKe, C IIOMOIIIBI0 BEICOKOIIPOM3BO-
JIMTEJILHOTO CEKBEHMPOBAaHMA HOBOTO IIOKOJIEHNIS; MICCJIEI0BATD
BJIMAHME TEeMIIepaTypbl HA CTPYKTYPY MUKPOOHOTO coobIIe-
CTBa B YCJIOBUAX 3KCIEPUMEHTA.

B n3ydens! MukpoOHbIe coobIiecTBa IPUOPEKHO BOIBI
B TPeX y4acTKaX BOCTOYHOro nobeperkbs o3epa BarikaJ B pas-
srasble ce3oHbl JJHR BhIfesamm ¢ momorbsio Habopa AxyPrep
Bacterial Genomic DNA Miniprep Kit (Axygen, CIIIA).
T'nyboroe cekBenmpoBaHue aMIinkoHoB V3-V4 16S pPHRK
nposeneHo B ITKII «I'eromuka» CO PAH (JIXBE®PM CO PAH)
Ha wratdopme MiSeq (Illumina).

CrpykTypa MUKPOOHOTO coobiecTBa MpubpesKHOIi BOJbI B
Tpex ydJacTKax Oblia cxoska. B MukpobHOM coobimiecTBe 1o-

MuHMPOBaaM nBa gusyma - Bacteroidetes (B cpeguem 39%) n
Proteobacteria (B cpenuem 43%). Mukpo6GHOe coob11iecTBO BOIBI
oxoJIo 1. TypKa B ampeJie pe3ko 0TJIMYAJIOCh OT APYTUX IPOo0
- BogpacraJja pois puiayma Firmicutes (50%), moMuHupoBa-
Jqu 6akTepun poxa Prevotella, mmeroiie caHUTapPHO-dIUIE-
MuoJsiorndeckoe 3uaueHne. CKopee Bcero, 37eCh IMEJIO MECTO
JIOKAJIbHOE aHTPOIIOTeHHOE 3arpsi3HEeHNe, CBA3aHHOEe CO CTPO-
UTEJILCTBOM PEKpealnyoHHbIX 00beKToB. CTPYyKTypa MUKPOG-
HOTO coofIjecTBa Oblyla IIOCTOAHHA, I €€ Pe3Koe N3MeHeHNe,
IIeTEKTUPOBAHHOE C IIOMOIIIBI0 CEKBEHMPOBAHIA, MOYKHO MC-
[I0JIb30BATh KaK MHIMKATOP aHTPOIIOT€HHOTO 3arPA3HEeHN.

B ycioBusax sKcrepumMeHTa M3yd4eHO BIUSHNE U3MEHe-
HIA TEeMIIepaTypbl U 100aBJIEeHNA OPTaHNYECKIIX BEIIIeCTB Ha
CTPYKTYPY MUKPOOHOTO COODII[ECTBA IPUOPEIKHOI BOIBI 03epa
Barikag. VI3meHeHne TeMIiepaTyphbl IPAKTUYECKY HE BJIAIIO
Ha cocTaB MUKpPOOHOTro coobiectsa. JlobaBieHNe opraHnyie-
CKUX JIETKOpasJjlaraeMbIX BeI[eCTB CTUMYJIVPOBAJIO POCT DaK-
TepUit U UBMEHAJIO CTPYKTYPY COOOII[ECTBA.

Paboma gvinoanerna npu noddeparcke Komnaexkcrnot
npozpammvt PHI CO PAH Ne I1-2 I1.
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N3MEHEHME COCTABA MMKPOBUNOTbI KULLEYHMKA NPU dd©OPMHPOBAHMA

YCTOMNHMBOCTM HACEKOMbIX K SHTOMOIMATOIMEHHBIM BAKTEPUSAM
lpusaHosa E.B.", Monenorosa O.B.2, Anukuna T.1O.3, Kabunos M.P.3, lly6oBckuit U.M.?*

1 HoBocHBUp KM rocyaapcTBeHHbIN arpapHbii yHuBepcuteT , HoBocnbupck

2 Nrcturyt Cuctematnkmn u dxkonormm HusothHeix CO PAH, Hosocnbupck

3 UnctutyT Xummueckon Bruonorum u MyrnpamenrtansHor Meguumnnsl CO PAH, Hosocnbupcek

* e-mail: dubovskiy2000@yahoo.com

Baxkrepun Bacillus thuringiensis (BT) aBiaTcA IMPOKO pac-
NIPOCTPaHEHHBIM BO30yauTeseM OaKTepuaJbHBIX O0Je3Hel
HaCEeKOMBIX B IIPMPOJZE, a TaKKe aKTUBHO MCIIOJIb3YIOTCA AJIA
co3/aHNA OMOMHCEKTUINIOB, IPUMEHAEMBIX IJ1A KOHTPOJIS
4YJCJIEHHOCTY BpeJyTe el CeJbCKOr0 1 JIECHOIO X03AJICTB, Ha-
CEKOMBIX IIePeHOCUYMKOB 00oJIe3Hell YeJIoBeKa 1 KMBOTHBIX. Ha
JaHHBII MOMEHT M3BECTHO, YTO KHUIIeYHas MUKPoOMoTa MO-
JKeT OBbITh TOIOJHUTEJBLHBIM (DAKTOPOM, YCUIMBAOIIVIM BUPY-
JeHTHOCTE BT, onHaKo ee poJsib B pa3BUTUM MHAEKIVIOHHOTO
npoiecca BT Bce erie odcy:xknaerca. Jlia naydeHus cocraBa
KMIIIeYHbIX OaKkTepuii BoIHHOI orHeBKku Galleria mellonella
MBI JICITOJIb30BAJIV BICOKOIIPOM3BOAUTEIbHOE CEKBEHIPOBaHIIE
V3-V4 pernonos 16S pPHK 11 TakcoHOMMYIECKOI Kotaccudpu-
KaIuy, a TaKKe KJaccydecKye MIKPOoO/oIorIaecKyie MeTO b,
ITo pesysnbpraram anammsa 16S pPHE, B kullteuHnKe JIMUIMHOK
BOCHPUMMYMBOI (HATUBHOM) M yCTONYMBOI (CEJEeKTUPOBAH-
HOI1 Ha pe3ucTeHTHOCTb K BT, TpuanaTh nmokoseHnit orbopa
110 IPMHLONUITY yCTONYMBOCTY) JIMHNI TOMUHMPOBaIN OaKkTe-
pun n3 HeckoJIbKUX puaymos (Firmicutes, Proteobacteria,
Actinobacteria n Bacteroidetes). Ciieryer OTMETUTD, 4TO B KI-
LIeYHMKe HaCeKOMbBIX YCTOIYMBOI JIVHMUY IIPOMCXOINUIIO HO-

CTOBEpPHOE CHIKEeHVe 01opasHo0bpasusa OakTepuii mpu 3apa-
sxeHuu BT (mupexc Chao, nagexc Shannona). Kpome toro, y
3apakeHHBIX BT JIMUMHOK yCTONYMBOM JMHUM ObLI OTMEYeH
IIOHMKEHHBIJI YPOBEHb KOJIMYeCcBa BO30yAUTe el KMUIIIeYHbIX
nuaderumii - 6axrepuit poga Pseudomonas (anamms 16S pPHE,
p<0.05) 1 6akTepnit poga Serratia (aHAIM3 KOJOHMEOOPa3y-
romux equant (KOE) Ha cnernmuaan3mnpoBaHHBIX MUKPOOO-
Jornueckux cpenax, p<0.05). Onucanuble pa3zanyus B ODak-
TepuaJbHOM COOOIIIeCTBE HACEKOMBIX MOI'YT OBITH CBA3aHBI
C TeM, YTO Y YCTOMUMBBIX HACEKOMBIX OTMEUYEeHO HaKOIlJIeHVe
aHTUOaKTepraJabHbIx 6eaxkoB (AMB), ycuiaeHue akTUBHOCTHI
QHTMOKCUAAHTHON 1 JEeTOKCULMPYIOIINX CUCTEM, a TAKMKe IIPOo-
11eCCOB penapanuu B KuiieyHukKe B oTBeT Ha BT mH@eKumo.
Taxum 00pas3oM, IIOJIyYeHHbIe Pe3yJIbTaThl CBUAETENLCTBYIOT,
YTO HEKOTOpbIe IIpeJCcTaBUTe NN DaKTepUaJIbHOTO COo0IecTna
KIIIIeYHNKa MOTYT y4acTBOBaTh B pa3BuTuy 6axkrepnosa BT, a
9BOJIIOLIVIA PE3VICTEHTHOCT HaCceKOMbIX K GakTepusam BT na-
IpaBJieHa Ha CHILKeHMe O0ropas3HooOpasusa 1 yncsia baxkTepuit
B KUIIIEYHVKE, B TOM YMCJIe [IaTOTe€HHBIX.
Paboma svinoanena npu purarcosoti noddepicke eparma
PH® N216-14-10067.

M3YYEHME 3ABUCUMOCTEN MEXKLLY CTPYKTYPOM MMKPOBHbIX COOBLLUECTB KMLLIEYHMKA
N AKTMBHOCTbHO TULLEEBAPUTEJIbHbBIX dEPMEHTOB OPTAHU3MA TTTULbI.

Eropos M.A.", MnbuHa J1.A. 2,Hukonoe U.H. 2*, Nantes I'.HO. ?, Jlenkosa T.H. !, ManyksH B.A. ', Mbingsipbim E.A.2, Hoeukosa H.M.2,
®unnunosa B.A.2, TpoauHa A.A.', Beptunpaxos B.T.", Eroposa T.A.',
1 PHL, BcepoccHicKkmui HayHHO-MCCneaoBaTeNbCKMIM M TEXHOMOrMHYECKUI MHCTMTY T nTuuesoactea PAH, Ceprues Mocan, Mockosckas

obnacTb

2 Ob6uecTBO € orpaHuyeHHom oteeTcTeeHHocTbio «BUOTPOM+», Cankt-MNetepbypr

*e-mail: ilina@biotrof.ru

Ienb paborer: Onpenesenne 3aBUCUMOCTI CTPYKTYPBI MU-
KPOOHBIX COODOIIECTB KUIIIEYHNKA OT aKTUBHOCTY INUIIleBaPU-
TeJIbHBIX (DEPMEHTOB OPTaHyM3Ma IITHIIL

VlccnenoBanma cocTaBa 6aKTEPUAJIBLHOIO COODIIIECTBA CIIEIIBIX
OTPOCTKOB KMIIIEYHVKA IITHUIBI IPOBOMIIV MOJIEKY JIAPHO-TEHe-
Tydgeckymy Metogamu (T-RFLP u IITTP B peasibHOM BpeMeHN).

Brliu mosrydeHBl pe3yJsbTaThl KJACTEPHOrO aHAJIM3a
CTPYKTYPbI MMKPOOHOTO COODIIIECTBA B 3aBUCYMOCTY OT aKTVB-
HOCTM (DEPMEHTHOJ CUCTEMBI OPTaHM3Ma IITUIIBL

ITennronozonurnyeckue 6axTepuyt OBLIN IOJOKUTEIHHO
CBA3aHBI C aKTYBHOCTBIO (DEPMEHTOB: aKTVBHOCTBIO aMIJIa3bl B
TOMOreHaTe TKaHM IOJPKeJIy JOYHOI sKeJie3bl I B I1J1a3Me KPOBIL.
Tak, y rubpugos - ¢ bakTepuamu cemeiicts Lachnospiraceae
u Clostridiaceae, y ITUIIbI MATEPUHCKON JIMHUK (IIUMY-
TPOK) - ¢ bakTepusamu cemeiictsa Clostridiaceae n puryma
Bacteroidetes, y OTIJOBCKOI JIMHNUM (KOPHMII) - ¢ HaKTepuamMu
cemertictBa Clostridiaceae.

AKTVBHOCTB JIMIIa3bl B TOMOTeHAaTe TKaHM [TOYKey JOIHO
JKeJIe3bl U B IJIa3Me KPOBM Oblyla IOJIOMKNUTEIbHO CBA3aHA C
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LIeJITI0JI030IMTIKaMM: y TuOpuoB - cemericTs Eubacteriaceae,
Ruminococcaceae, Lachnospiraceae, y OTUI[bI MATEPUH-
CKOJ JIMHNY (IIMMYTPOKR) - ceMeiicTBa Eubacteriaceae, y oT-
LIOBCKOW JuHUM (KOpHMUII) - ceMmelictBa Eubacteriaceae n
Lachnospiraceae.

AKTUBHOCTb IIPOTEa3bl B TOMOTE€HATE TKAHM II0JKeJy Lot~
HOJ 3KeJIe3bl I B I1IJIa3Me KPOBM Y BCeX IITUI] Oblyla CBA3aHa OT-
PULIATEJIBHO C LIeJLII0JI030I TUKAMI.

Copnepoxanne Garuir 1 JakraT-QepMeHTUPYIOIINX BUOB
OBLJIO OTPUIATENIBHO CBA3AHO C aKTVBHOCTBIO (DEPMEHTOB B TO-
MOTeHaTe TKaHM MO KeJIyJOUHOI KeJsie3bl y BCeX IITHUIL I T10-
JIOXKUTEJIBHO C aKTVBHOCTBIO (DEPMEHTOB B I1JIa3Me KPOBIL.

Taxum o6paszom, ObLIVM yCTaHOBJIEHBI JOCTOBEPHBIE 3aBUCH-
MOCTM MEYKIY IIPUCYTCTBUEM B KUIIIEUHMKE [ITULIBI psifa OaKTe-
PMaJbHBIX COODIIECTB M aKTUBHOCTBIO IMIIIEBAPUTENBHBIX (hep-
MEHTOB OPTaHM3Ma, a MMEHHO — aMMJIa3bl, JIAIIa3bl, IPOTea3blL.

Hccaedosarus evinoanenst npu noddepacke Poccuticrkozo
HayuHnozo porda, Coznawernue No16-16-04089 om 01 ageycma

2016 200a.
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METATEHOMHbIX AHAJIM3 MMKPOBHbIX COOBLLIECTB OJ19 MCCNEOOBAHMS LMKIA

METAHA B O3EPE BAMKA

3emckag T.U."*, lomakunHa A.B."', 3axaperko A.C.', Xanb3os U1.A.!, YepHuupiHa C.M.!, LLIy6enkosa O.B.", Maenoea O.H.",

Bykun C.B.", ManaubsHy FO.IM.", Moposos M.B.23
1 JumHonoruyeckmi uHctutyt CO PAH, MpkyTck

2 MIHCTUTYT XMMMUecKor Buonorum u dpyHgamentansHon megmumibl CO PAH, Hosocnbupck

3 HoBocmbupckuii rocysapCcTBeHHbIN yHUBEPCUTET
*e-mail: tzema@lin.irk.ru

C nomoIIbi0 nIaTgOpM BEICOKOIPOM3BOAUTEIBEHOIO CEKBEHN-
poBauusa Roche 454 u Illumina (ITKII “T'enomura” CO PAH)
JcCJIeN0BaHO Pas3Hoobpasre MUKPOOHBIX COOOIIECTB JOHHBIX
0CaJKOB ¥ BOIHON TOJIIM 03epa BalikaJs 1 nx ydacTue B IUIKJIe
MeraHa. Ha ocHOBe aHaJM3a IOCJIeN0BAaTEILHOCTEN TeHOB 16S
pPHK B coobiiecTBax Bcex paitoHOB o3epa Barikas naeHTIpM-
LMPOBaHBI adPOOHbIE METAHOTPO(HBIE HaKTepyy pasHOro THUIA,
OTHOCAIIMECHA K KJIaccaM raMMa- U aJb(PanpoTeodaKkTepusaM,
a TakKe HEeKJACCU(MUIMPOBAHHBIE IIPELCTABUTENN (PUIYyMa
Verrucomicrobia. PazHoobpasnue MUKPOOPTaHU3MOB OIIpeesia-
JIOCh COCTaBOM IOCTYIIAIOMINX YIJIEBOAOPOIOB, a B BOJHOI TOJI-
111e — IOCTYTIAIOIEel CO CTOKOM PEK aBTOXTOHHON MUKPOJIIOPOIL.
DuoreHeTMYECKII aHAIM3 II0CJIe0BATEJbHOCTEN TeHOB 16S
pPHE u dpyHKIMOHAIBHBIX TeHOB pMoA n mxaF cBuneresnn-
CTBYeT 0 HaJIMUMM CIeIM(UYHBIX 413 03. Bajikas KiacTepos, 06-
Pas3yoINX OTAeJbHbIE TPYIIIbI, BKJIIOYAIOIE HEKYIbTUBUPY -
€MBbIX TOMOJIOTOB C HEyCTaHOBJIEHHBIM MeTabosmmaMoM. OlieHKa
pasHoobpasnusa 0akTepunii B cOODII[eCTBAX I10 IIOCJIeJOBATEIIb-
HocTAM reHoB 16S pPHK naet Gosee mpormii ClIeKTp IIOTEH-
IMAaJbHO METAHOTPOMHBIX DaKTepuii, Y4eM BBIABJAETCA II0 110~
CJIEIOBATEJILHOCTAM (PYHKIVIOHAJBHBIX TeHOB pmoA u mxaF. B

ocazkax o3epa Balikaj ycTaHOBJIEHO HaJM4Ne IIMPOKOTO CIIEK-
Tpa apxeii, B TOM 4ucJjie aHadPOOHBIX METaHOTPOQOB IPYIIIILI
ANME-2d. ITpeacraBuTesny 9TOM IPYIIILI MOT'YT OCYII[ECTBJIATH
aHaspobHOe okucieHne metana (AOM) 3a cuer ob6paTHOrO Me-
TaHOreHe3a IIPY YYaCTUM HUTPATa B KAUeCTBe aKIIenTopa dJIeK-
TPOHOB [1]. Apxen «baiiKaJIbCKUX JMHUI» [2] OTMEUEHbI TOJIBKO
B pajioHax pasrpys30K razocomepsraimx daroonnos. Hanbosee
IpeicTaBJeHHbIe TTOCJIe[oBaTeIbHOCTY KiaacTepa Baikal-1 or-
uHecensl K Group C3 (Thaumarchaeota), kiacrepa Baikal-2 &
nopsanky Desulfurococcales, 11t KOTOPBIX IIOKa3aHO y4acTie B
hepMeHTaINM OPTaHNYIECKOTO0 BEIIleCTBa JI0 alleTaTa ¥ BOZOPoAa.
OCHOBHBIE IIPOIECCHI OKVICIIEHVIA METaHa B a3POOHBIX 1 aHABPOO-
HBIX yCJIOBUAX MOATBEPKAEHBI DKCIIEPUMEHTaMM 11 VitTo.
Paboma evinoarera npu noddepicke VnmezpayuorHozo

npoexma 4.1.1 MHI] CO PAH wu I'oc. 3a0anus 0345-2016-0007.

1. M.F. Haroon, S. Hu, Y. Shi, M. Imelfort, J. Keller, P. Hugenholtz et al.
(2013). Anaerobic oxidation of methane coupled to nitrate reduction in
a novel archaeal lineage. Nature, 500: 567—570.

2. VV. Kadnikov, AV. Mardanov, AV. Beletsky, O.V. Shubenkova, T.V.
Pogodaeva, T.I. Zemskaya et al. (2012). Microbial community structure
in methane hydrate-bearing sediments of freshwater Lake Baikal,
FEMS Microbiol. Ecol, 79:348—358.

OMPELENEHME MMKPOBMOLLEHO3OB KMLLIEYHMKA KYP MOPOObI « XAMCEKC» METOJOM

T-RFLP B OHTOIEHE3E.

JNantes I.FO."™, Unbuna JI.A.', HukoHos M.H.", Koumw U.M.2, Pomaros M.H.? , CmoneHckuii B.. 2, Manmun A.H.?, Mbingeipeim E. A",

Hosukosa H.M.!, ®unnunosa B.A.", Nly6posuH A.B.'

1 O6wecTBo ¢ orpaHnueHHon oTBeTcTBEHHOCTLIO «BMOTPOM+», CankT-MNeTtepbypr
2 breOY BO MI'ABMub — MockoBckas BeTepuHapHas akagemus um. K.N. CkpsabuHa, Mocksa

*e-mail: ilina@biotrof.ru

ITesb paboThI: BEIABJIEHME CTPYKTYPbI ¥ TAKCOHOMMIYECKOTO
cocTaBa MMKPOOPTaHM3MOB cyenbIx oTpocTkoB JHKT kyp mo-
poxsl «Xariceke» B OHTOTeHe3e C IPMMeHeHreM KOMILJIeKca MO-
JIEKYJIAPHO-TEeHETYECKIIX METO0B.

VlcenenoBanmsa cocTaBa 6aKTePAJIBLHOIO COODIIIECTBA CIIEIIBIX
OTPOCTKOB Kuitteunynka 40-, 155- 1 315-cyTOYHBIX Kyp-HecyllIeK
(10 3 M3 KaK IOV I'PYIIIBI) IIPOBOAMIIN MOJIEKYJIAPHO-TeHeTde-
ckumu Metogamy (T-RFLP u IIITP B peasibHOM BpeMeHN).

Y mcciylenyeMolt ITUIEI B OHTOTeHe3e IIPOVMCXOAMIIO Pa3By-
e MuKpoOHoro coobuectBa KT, nsmeHeHne conepsraums 1
II0sABJIEHVE HOBBIX MUKPOOPraHn3MoB. OTMe4YeHO, UTO CIIEKTP
BBIABJIAEMBIX OaKTepuii Ob1a BhIIIe y 40- 1 155-cyTo4HO IITI-
bl (221+11 1 258+9 puyIoTUIIOB COOTBETCTBEHHO) 110 CPaBHE-
HMIO ¢ 315-cyTouHbIMM KypaMmu-Hecykamu (178+8 dumoru-
noB). Taksxe y 315-CyTOUYHOI ITUIIBI BEIABJIEHO HaVIMEHbIIIEe
cozieprKaHNe HeMIeHTUMUIVPOBAHHBIX (PUJIOTHUIIOB.

B cioenbix orpoctrax FHKT B3pocsoi nITUIb! BBIABJIEHO 13-
MEHeHMe JOMUHMPYIOMINX TAKCOHOMIUYECKNUX I'PYIIIT MUKPOOP-
TaHN3MOB - OoJiee BBICOKAA [0JIA OaKTepmii KUCIOT-yTUIN3-

pytomux 6axkrepuit kiacca Negativicutes, 11eJII0JI030JIUTIKOB
rJacca Clostridia. O6paTHasa TeHAeHNA HabI0Aa1aCh B OTHO-
rennn GaxTepuii kaaccos Bifidobacteriales, Bacillales. Bosbiiee
cozepekaHme JakTobakTepmii nopsaaka Lactobacillales Habmroma-
Jack y 315-cyTouHbIX Kyp-Hecyek (33,15%+1,05%) mo cpaBHe-
uuto ¢ 40- (5,13%+0,23%) u 155- cyrounoi (24,58+0,86%) rirurieii.

PasHoobOpasue 1 KoJImn4ecTBO GaKTEPUil B CJIEMBIX OTPOCT-
k0B JHKT, KOTOpPBIX TPaAUIIMOHHO OTHOCAT K BO30OYIUTEIIAM
pasanyHbIX 3aboJsieBaHMII ITUIBI, U3 ponoB Enterobacter,
Pantoea, Listeria, Acinetobacter, Mycoplasma, cemericTs
Campylobacteraceae, Pasteurellaceae, punyma Fusobacteria
YBEJIUYNBAETCA C BOBPACTOM IITUITBL

Taxkum o6pas3om, B X07e MOJIEKYJIAPHO-TEHETUUYECKUX MC-
cJIeoBaHMil OBLII OIIpesiesIeH BUJOBOI COCTaB MUKPOOVOIIEHO-
30B cJyenbix oTpocTKoB KKT kyp AngHoi mopons! «Xaiiceke»
B OHTOTEHEe3e.
Hccnedosanus evinoarenst npu noddepacke Munucmepemasa

o6paszosanus u Hayxku Poccutickou Dedepayuu, Jozosop

Ne14.W03.31.0013 om 20.02.2017 e.
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METATEHOMUEA

MPOBJIEMbI U MEPCIEKTUBbI INTYBOKOIO CEKBEHUPOBAHMA AMITJIMKOHOB HA MNMPUMEPE

16S pPHK
Anvkunna T.HO., BatypuHa O.A., TynukuH A.E., M. P. Kabunog*

MHCTUTYT Xmmueckoin bruonorum u dpyHgamentansHon megmumtbl CO PAH, HoBocnbupck

*e-mail:_kabilov@niboch.nsc.ru

CekBeHMPOBaHNE OIIPEIEJIEHHBIX YIaCTKOB [€HOMA IIIMPOKO
JCHOJIb3yeMasi aJlbTePHATUBA TOTAJIbHOMY CEKBEHVPOBAHUIO.
Crnenndnuyeckas aMIIN@UKaLNIA MHTePeCYIOIX PajioHoB C
nomousio IIITP ¢ mocaenyommM ceKBeHNPOBaHMEM Ha BBICO-
KOIIPOM3BOANTEIBbHBIX IJ1aT(OPMaX IPUMEHAETCH I aHAIN-
3a HK30MOB, [TaHeJIell TeHOB WV OTAEJIbHBIX JIOKYCOB. B psane
3a7jad AJIs OLIeHKM MIMeEIOIerocs pa3Hoodpas3nusa HeoOX0AIMO
raybokoe CeKBEHMPOBaHME aMILIMKOHOB. IIpuMepamu 5TOro
MOTYT CJIY?KUTb aHaJM3 perepryapa aHTUTe I, MeTabapKroau-
posanne (ITS, COI, RBC), metarenomusie paborsr (ITS, 18S,
16S) n np.

OnHUM M3 caMBbIX IIMPOKO JCIIOJIb3yEMbIX MapKepOB B Me-
TareHoMukKe aABjserca reH 16S pPHE, koTopslit mo3sosaseT
OLIEHUTDb TAKCOHOMIYECKOe Pa3Hoobpasne IPoKapUOTUIECKIUX
coobiiecTs. Pasmep rena 16S pPHEK cocrasiser nopaznka 1,5
K6 n undopmanys o ero moJIHOM [I0CJIeI0BATEILHOCTI 3a4a-
CTYIO II03BOJIAET MIEeHTU(MUIVIPOBATH MYUKPOOPTAaHM3M JI0 BUJIA.
OpnHaxo pasmep aHAJIM3UPYEMOTr0o yYacTKa B IIEPBYIO ouepeb
onpezessaeTCA VCIONb3yeMoil mraTdopmoii. CaMble pacapo-

crpanéunble 3 HuX [llumina u Ion Torrent mossosdroT ana-
JIM3UPOBaTh palioHsl AynHO nopsagka 200-550 HT.

Bricokasa romosorna 16S aMIIMKOHOB 10 KOHCTaHTHBIM
ydacTKaM OIpenesseT IOTEHINMATbHYI0 BO3MOYKHOCTD II0AB-
JIeHVs XMIMep B IIpoIiecce IIPOBEeIeHNA IT0IMePa3HOl IeITHOM
peaknyy. CyliecTBYIOT pas3JyMyHbIe II0AX0IbI K 00pble ¢ X1-
MepaMI, KOTOpPbIe YCJIOBHO MOXKHO ITOAEJINTh Ha ABa KJjacca. VI
€cJIi IIepBbIe CHISKAIOT BEPOATHOCTD VX IIOABJIEHN, TO BTOPbIE
[TO3BOJIAIOT MIX TOJBKO MOEHTU(PUIIMPOBATh HA KOHEYHOM dTa-
IIe cpeny IPOoUYMX II0CJIefoBaTeIbHOCTEN. B Haent pabore Ha
IpuMepe aHaau3a paiioHoB 16S V3-V4 Ha natdgopme MiSeq
(ITKII “T'enomuka” CO PAH) 661710 pacCMOTpPEHbI pa3JiMiHbIe
BapMaHThI MCIIOJIb30BaHNUA TaKUX ITOJXO0J0B U BBIABJIEHBI X
XapaKTepHbIe IPENMYIIECTBA U HEJJOCTATKI. BbIJIO IIPOIeMOH-
CTPUPOBAaHO (DOPMMUPOBAHME F€TEPONYIIEKCHBIX CTPYKTYP 1
paccMOTPEeHO UX MOTEeHIMAJIbHOE BIIMAHNE Ha KOHEUHBIN pe-
3yJbTaT CeKBEeHMPOBaHNUA. Takixe ObLIN pacCMOTPEHBI HOBbIE
OJIXOJIbI K CEKBEHMPOBAHMIO ITIOJIHOPa3MepHOro 16S rexa.

MOJIEKYNSPHbIM AHAJIM3 MMKPOBHOTO COOBLLECTBA XOJIOOHOIO CHUIMA MOPS
JIATITEBbIX, OBECIMNEYMBAHOLLIEIO BOBJIEHEHME METAHA B TPOM®UYECKME LIEMA

Kagnukoe B. B.', Caeeuues A.C. 2%, Paeun H.B. ', Mumenos H.B. ?

1 UnctutyT BromHikernepun, PepeparnbHbii MccrnegoBaTenbCkui LeHTp «yHaameHTarnbHble ocHoBbl GuoTexHonorum» Poccuickoi

aKkagemMun Hayk

2 MHctuty T Mukpobuonorum um. C.H. BuHorpapckoro, MepepanbHbii MccriefoBaTenbckui LLeHTp «PyHaameHTanbHbIe OCHOBbI

6uoTexHonorumn» Poccuiickoi akagemmnn Hayk
* e-mail: vkadnikov@bk.ru

Xo0JI01HBbIE METaHOBbIE CUIIBI, KaK ¥ TPA3EBOI BYJIKAHIU3M, AB-
JIAIOTCA BasKHBIMM VICTOYHMKAMY [IaPHMKOBOTO ra3a MeTaHa,
TIOCTYIAIOIIETO M3 JOHHBIX OTJIOKEHMII MOPEil 1 OKEeaHOB B BO-
JIHYIO TOJIILY, a 3aTeM B aTMocdepy. MbI nccieoBay akTUB-
HOCTY MMKPOOHBIX IIPOI[ECCOB IIMKJIA MeTaHa, a TaK:Ke COCTaB
MI/IKpO6HI>IX COO6IH€CTB IIOBEPXHOCTHBIX HOHHBIX OTJIOMKEHU
II0JIA METAHOBBIX cUIIOB B Mope JlanTeBrrx. MosekyIApHBIL
aHaJIM3 COCTaBa MUKPOOHBIX COOOII[ECTB IIPOBOINUIN C IIOMO-
IBI0 IMPOCEKBEHUPOBAHNA BaprabebHbIX (PParMeHTOB re-
HOB 16S pPHEK nua geTsipex o6pasiioB, - MUKPOOHBIN MaT Ha
THOBEPXHOCTY JTHA B paliOHe MEeTaHOBBIX CUIIOB, BEPXHUII CJION
IOHHBIX 0CAJKOB IJIyOMHONM o 1 cMm, Oosee roryOOKMII CIIOiL
ocaakoB (rayOuHa 2-5 CM) 1 IOBEPXHOCTHBIN TOPUBOHT LOH-
HBIX 0casikoB (0-1 cM) Ha KOHTPOJIBHOM y4YacTKe MOPCKOTO JHA.
IIpoBeneHHbIe MCCIeLOBAHNA ITIOKA3AJM, YTO B IIPeesax 0
XOJIOOHBIX METAHOBBIX CUIIOB B IIOBEPXHOCTHOM CJIO€ JOHHBIX
0CaJIKOB IIPOTEKaeT MHTEHCUBHBII ITPoIiecc MUKPOOHOTO OKIC-
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JIeHUs MeTaHa. JTOT IIPOIeCC OCYIIIECTBIIAETC KaK adpPOOHBIMI
MeTaHOTPOMHBIMY DaKTepUAMHA, TAK ¥ aHA®POOHO, apXeaMM
HeKyJIbTUBMPYeMbIxX JuHuit ANME-1 1 ANME-2a/b. IIpouecc
aHadPOOHOTO OKMCJIEHNA METAHA B 0CAJKaX TECHO CBA3AH C aK-
TUBHBIM BOCCTAaHOBJIeHMEM cyabdaTa. OKMCINTENbHBIN MU-
KPOOHBI 0MOPUIBTP ITOBEPXHOCTHOTO 0CAIOYHOTO CJIOA HE B
IIOJTHOI Mepe noTpebJiaeT MeTaH, IOCTYIAIOIINI U3 HIsKe 3a-
JIeTaIoMNX FOPU30HTOB 0CaNOYHOM ToJIM. YacTUYHO MeTaH
MOCTyNaeT B IPUIOHHBIN BOLHBIN CJION, Tle aKTUBHO OKMCJIA-
eTcda adpPOOHBIMM METAHOTPOMHBIMY DaKTePUAMM, COCTABIIA-
IOIIVIMM BTOPOIM MUKPOOHBIV 6MO(MUILTP Ha ITy TV MUTPAIIAN
MeTaHa B aTMocdepy. HesHaunTeIbHOE KOJMYECTBO MeTaHa
JOCTUTaeT ITIOBEPXHOCTHOTO BOLHOTO CJIOA. DTOTO KOJIMIECTBA
OKa3bIBAaeTCA JOCTATOYHBIM JIJIA KOHCTATAlVM ddppeKTa sMuc-
cyy MeTaHa B aTMocdepy.
Paboma noddepacara eparnmom PHD 16-14-10201.



METATEHOMIEKA

MCCINEQOBAHME M3MEHEHM B MUKPOBMOME LUBOMIRSKIA BAICALENSIS [P MACCOBOM

3ABOJIEBAHMMN BAMKAJIbCKMX I'YBOK

Kynakoea H.B."*, Mepanuyk C.N."24, Maiikoea O.O.!, bBytuHa T.B.!, Agenbumn P.B.23, XaHaes M.B.", HebecHbix M. A.",

Kpaeuoea JI.C.', benmkos C..!
1 JumHonoruyeckmi uHctutyt CO PAH, MpkyTck

2 MIPKYTCKMI Hay4YHO-MCCNEA0BATENLCKMI MPOTMBOYYMHbIN MHCTUTYT PocnotpebHapsopa, MpKyTck

3 UpkyTckui rocypapcTBeHHbIM yHuBepceuTeT, MpKyTck

4 VIpKyTCKMI HaLMOHanbHbINM MCCMefoBaTeNbCKUIM TEXHMHYECKMM YyHuBepcHuTeT, MpKyTek

*e-mail: kulakova@Iin.irk.ru

MaccoBas 3a6051€Ba€MOCTD DHAEMUYHBIX I'YOOK BeJeT K 3HA YN~
TEJIbHOMY COKPAIIIeHNIO VX YVCJIEHHOCTH B JINTOPAJIBHON 30HE
ozepa BaiikaJn. VIsameHeHnsa B OakTepuaJbHBIX cOO0IIECTBAX,
acCcoIMMPOBaHHLIX ¢ rydkamu Lubomirskia baicalensis, 6b11m
JICCJIEIOBAHBI C IIOMOIIbIO MMPOCEKBEHNPOBAaHMUA reHa 16S
pPHEK c iiesbro nomcka npuana 3aboseBannd. O6pasiibl 310po-
BBIX I'yOOK 11 I'y0OOK ¢ cumToMaMy 3aboseBannsa (n=22) O6b1ym co-
Opanbl B 2015 rony B I03KHOI, CpeIHEe U CeBePHOII KOTJIOBMHAX
Barikasa. Bubanoreky aMIIMKOHOB BapuabeIbHOTO perroHa
v4-v6 rera 16S pPHEK Ob11y rosry4yeHs! AJ1A KaskI0ro odopasia
¢ ucnoJsib3oBaHyeM crnermdpnyusabix MID-ananTapos 11 ceKBeHN-
poBasnsl Ha npubope GS Junior System (Roche). ITepBuuHbIit
aHaAJM3 JaHHBIX IIPOBOANJIY C IIOMOIIBIO IIPOrPaMMHOIO IIaKeTa
Mothur [1]. Iy aHHOTAIIMM HYKJIEOTUAHBIX [I0CJIEN0BATE b
HOCTEI 1CIoIb30Ban pedpepercHyo 6a3y Silva [2]. Bo Bcex
JICCJIEJOBAHHBIX I'yOKax ObLII0 00HapyKeHO 340 orepalioOHHbIX
TakcoHoMmueckux enyaull (OTE), oTHeceHHBIX K 24 prrymam.
CraTucTUYeCKN JOCTOBEPHBIE PA3JIMUNA OTHOCUTEJILHOI IIpe -
CTaBJICHHOCTY PUAOB IIPY CPaBHEHMY TPYIIIbI 3T0POBBIX I'yOOK

1 ry00K ¢ cumIrroMaMu 3aboseBaHnsA ObLI 00HAPYsKEHBI B 89
baxTepnaababix OTE. B 00sbHBIX I'yOKax 3HAUUTEJIBHO YBE-
Janiack npencrasierHocTs OTE, npuHangeskamx cemeni-
crBaMm Oscillatoriaceae, Cytophagaceae, Flavobacteriaceae,
Chitinophagaceae, Sphingobacteriaceae, Burkholderiaceae,
Rhodobacteraceae, Comamonadaceae, Oxalobacteraceae u
Xanthomonadaceae. HecmoTps Ha cyIiecTBeHHBIE IBMEHEHNA
B MUKPOOMOMe OOJIbHBIX I'yOOK, MH(PEKUVIOHHBIN [IaTOTeH He
BbIABJIeH. OOHAPY KEHHBIN IIMPOKNI CIIEKTP IOTeHIMATIbHO
[IaTOTE€HHBIX OPTaHM3MOB MOYKET CIIyKUTb OCHOBOM AJIA aJIb-
HEeJIINX MCCJIeJOBAHNI C 1IeJIbI0 BBIAICHEHNA UX POJI B 3a00-
JleBaHNY 0aliKaJIbCKUX I'yOOK.

Paboma 6bLra noddepacana eparmom PODIU 16-54-150007 u

memoti DAHO Poccuu 0345-2016-0002.

1. Schloss PD, Westcott SL, Ryabin T et al. (2009) Introducing mothur:
open-source, platform-independent, community-supported software
for describing and comparing microbial communities, Appl Environ
Microbiol, 75 (23): 7537—17541.

2. Quast C, Pruesse E, Yilmaz P et al. (2013) The SILVA ribosomal RNA
gene database project: improved data processing and web-based
tools, Nucl. Acids Res, 41 (D1): D590-D596, DOI: 10.1093/nar/gks1219.

BAKTEPUA JIbHOE PA3HOOBPA3ME FTOPAYMX MCTOYHMKOB BAMKA JIbCKOM PUDTOBOM

30HbI
NaspenTtbesa E.B."?, PagHarypyesa A.A.', bapxytosa [O.0. "

1 UnctutyT obuen u akcnepumenTtansHon 6nonorun CO PAH, r.Ynan-Yaa

2 bypATCKUM rocynapCTBEHHbIM YHUBEPCUTET, I.YnaH-Ya3
*e-mail:lena_l@mail.ru

BriepBble MeTOZOM MMpPOCEKBEHMPOBAHNA OBLIO MCCJIEI0BA-
HO pasHooOpasue GakTepmnit B MUKpobHbIX MaTax (39-65° C)
TpeX IIeJOYHBIX TOPAUMX MCTOYHMKOB Balikaybckoil pud-
ToBOI 30HBI (BP3) 1 npoBenen nonuck pakToOpoOB, oIpeneta-
HOIMX CIIEeKTP JOMMHNMPYIOIMX TAKCOHOMUYECKUX I'PYIII B
3aBUICUMOCTY OT DKOJIOTMUECKUX [IapaMeTpPOoB cpebl obura-
HIA MMKPOOPTaHM3MOB. Bakmepuaabrble coobwecmaea 20ps-
YUL UCTNOUHUKOB ObLAU UCCAO08AHBL C NOMOWDIO INPOCEK-
BeHUpoBaHMA resa 16S Ha nupocexkBenatope 454 Genome
Sequencer FLX-Titanium (Roche, Brandford, CT, USA) kom-
narueil ChunLab Inc. (Haunornaneuslil yausepcurer Ceyula,
Pecnybauka Kopesa). HauboabIiyo 1o B MUKPOOHOM CO-
obiectBe coctaBuau npeacrasuteau gpuia Chloroflexi (Ces,
76.4%), Deinococcus-Thermus (Auza, 45.1%), Nitrospirae
(Anna, 36.1%), Cyanobacteria (I]puxap, 33.1%), Proteobacteria
(IIouxsp, 22.6%), HO X COOTHOIIEHNE CYIECTBEHHO Bapbu-
poOBaJIo B pa3HBIX McTouHMKaX. OnpenesdonmM (pakTopoM,
BJIMAIOIIMM Ha BIUJI0OBOE Pa3HOOOpasie B N3yUEeHHbIX TOPAINX
JVICTOUHMKAX, ABJAETCA TeMIlepatypa. AHaaM3 (PYHKIMOHAb-
HOJ aKTUBHOCTY [TOJYYEHHBIX TAKCOHOMUYECKNUX IPYIIIT MU-

KPOOPTraHM3MOB II0Ka3aJl, YTO B MMKPOOHOM MaTe MCTOYHUKA
Ana npu 65° C pyHKIMOHMPYET TepMO(UIbHOE XEeMOOPTaHO-
TpodHOoe coobirecTso. IIpn nonmskeHnu remepatypst 10 50° C
MUKPOOHBIE MaT ncTouHnka Ces IpeACcTaBJIeH aHOKCUTE€HHBIM
POTOTPOPHEIM MUKPOOHBIM coolIrecTBOM. MIUKpPOOHBI MaT
ncrounuka [puxap (39° C) xapakTepusyercs JOMUHUPOBA-
HMeM HUaHoDaKTepUaJbHOro coodiiecTa. XapaKTepHO, YTO
60JIbIII0e KOJIMYECTBO II0CJIEL0BATEIBHOCTEN IMEJIO HU3KMIL
YPOBEHBb T'OMOJIOTUY C KYJIBTUBUPYEMBIMI IIPEICTaBUTEIIAMA,
He MMeMIuX OJIM3KNX rOMOJIOTOB B MUPOBON 0a3e NaHHBIX.
Ob111e71 4epTOoli BCexX 3 MCTOUHMKOB ABJIAETCS IPIUCYTCTBUE CY-
IIIeCTBEHHOII 1o OaKTepnii, y4acTBYIOIMX Ha Pa3HbIX dTa-
Iax B IPOAYKIMM U AECTPYKIMY OPraHNYeCKOro BeI[ecTBa B
MMKPOOHBIX MaTaX. BojbIioe KOImM4ecTBO (PUIIOTEeHETIYECKN
pasHO0Opa3HBIX, MeTaboIMIecKy pa3HOHAIIPABJIEHHBIX IPYIIII
CBUZETENbCTBYET O cOaaHCPOBAaHHOM CJIO?KHOM COOOIIIECTBe,
IZie Ka)kJasd rpyIa 3aHMMaeT CBOIO 9KOJIOTMYECKYIO HUIITY.

Paboma 6wbira noddepacarna eparnmamu MO PdD 6.9754.2017 /

BY, PODI 16-34-00254, 15-44-04335 u 15-04-01275.
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METATEHOMUEA

MEPCMEKTUBbI MPUMEHEHMSA NGS 0159 CTPYKTYPHO-®YHKUMOHAJIbHOM

XAPAKTEPUCTUKM BOOHbIX SKOCHUCTEM

Jinxowsai E.B.
Jlumuonoruyeckmit unctutyt CO PAH, MpkyTck
e-mail: likhoshway@mail.ru

Tunpocdepa saunmaer okoso 70 % mioiaay 3eMHOTO 11apa
[1], m ocHOBHYO pPOJIb B 00pa30BaHMM IEPBUYHON IPOLYKIANA
Y B KPYTOBOPOTE OPTaHNYECKOTO BEIlleCTBA UTPAIOT MUKPOCKO-
nMYecKye OpraHu3Mbl. B 13y4ueHNN BOJHBIX 9KOCUCTEM B I10-
cJIeiHIIe HECKOJIBKO JIeT C(DOPMIPOBAJIVCH HOBbIE HAIIPABJIEHNS,
CYIIIECTBEHHO PACIIMPAIOIINE IPeACTaBJIEeHNE O CTPYKType 1
(PYHKIIMOHMPOBAHNUY METAIIOIYJIAIMII MUKPOOHBIX COODIIIECTB
(MukpobromoB). BHepeHe MeTOIOB CEKBEHMPOBAHMA HOBOTO
TIOKOJIEHVISI BCKPBIJIO OTPOMHOE pa3Hoobpasye BOAHBIX MUKPO-
CKOIMYECKNUX OPraHM3MOB — MacCy HEM3BECTHBIX paHee He-
KYJIbTUBUPYEMBIX 6akTepwuii [2, 3] 1 BUpycOB, BMeCTe C HUMN
— HOBBIX reHoB 1 0eJsikoB [4]. Co3aHMe HOBBIX a3 HaHHBIX U
pasBuTye OMOMHMOPMATIHECKNX METOI0B aHAJIN3A T03BOJIAIIO
BBIABUTb KOPPEJIALMOHHBIE CBA3Y MKy Pa3HBIMM YPOBHA-
MU KU3HN I‘I/II(pOCd)epr u oIipeeJinThb CTeIIeHb Pa3BUTUA M-
KPOCKOIIMYECKUX I'MAPOOMOHTOB B 3aBUCUMOCTY OT (PAKTOPOB
okpyskaroel cpensl. Hanpumep, 661510 MOKa3aHO, YTO KOppe-
JIAIMY MEeXKAY OTIeJIbHbIMM OaKTepyaJbHbIMY TaKCOHAMM Ha-
MHOTO CHJIbHEe, YeM MeKIy OaKTepuaMM 1 9yKapuoTaMu U
OaxTepnAMM U (paKTOpPaMy OKPYKAaIOIel cpelbl [5], BEIABIJIEHbI
BKOJIOTMYECKIE CBABY MOPCKIUX OaKTepuii, apxe 1 mpoTucT [6].
Ha ocHOBe TaKMX KO-aCCOIMATUBHBIX CETe CTaJI0 BO3MOKHBIM
NOCTPOeHNe AVHAMUYECKMX MoJlesIell MeTaIoITy JIALNI, KOTOpbIe
IpeJICKa3bIBAIOT M3MeHeHe YMCIeHHOCTY Pas3IMdHbIX opra-
HI3MOB B 3aBUCMMOCTY OT IBMEHEHNI (PAKTOPOB OKPYIKaIOIIeit

cpensl [7] 1 mO3BOJIAET MOJNYUYUTH O0JIee IIyOOKOe ITOHVMAaHMe
CKPBITBIX MEXaHM3MOB, 00€CIIeuNBAOIINX CTAOMIBHOCTD 1 M-
HaMMKY MUKPOOHBIX coobiiecTs [8]. IloMmumo pyHIzaMeHTaIb-
HBIX 3HaHMII O IPMPOJie MOJIeJIMPOBaHIe COODIIIECTB MIMeeT Bajk-
HBII IPAKTUYECKUI aclleKT B OMOTEXHOJIOIH, OMI09HEPreTUKe I
O6ropemenyanyy, Tak Kak II03BOJIAET IeJIeHAIIPaBJIEHHO CO3/a-
BaTb MHOTOBUOBBIE MUKPOOHBIE COOOIIIECTBA C OIIPeieIeHHBIMIL
(OYHKIMAMY U IPeICKa3aHHbIM II0BeieHneM [9].
IMum HO8bLM O BOOHBLL IKOCUCTIEM HANLPABACHUIM
Mol caedyem 8 pamraxr cmapmosasutezo 3 anpeas 2017 e.
HMrmeepayuonnozo npoexma MHI] Ne 4.1.2 « NGS+BD das

peweHus 60nPpocos8 IKOA02UUY.

1. A.C. CrenanoBckux. (2001) Oxonoeus. Yuebrnux 0as 6y308, 703 c.
(FTOHUTU-TAHA).

2.L.A. Hug et al. (2016) A new view of the tree of life, Nature Microbiol.,
1: 16048.

3. A. Spang, T.J.G. Ettema. (2016) The tree of life comes of age, Nature
Microbiol., 1: 16056.

4. D. Paez-Espino et al. (2016) Uncovering earth’s virome, Nature, 536:
425-430.

5. J.A. Gilber et al. (2012) Defining seasonal marine microbial commu-
nity dynamics, ISME J. 6: 298—308.
6. J.A. Steele et al. (2011) Marine bacterial, archaeal and protistan as-
sociation networks reveal ecological linkages, ISME J., 5: 1414—1425.
7.P. Dam et al. (2016) Dynamic models of the complex microbial meta-
population of lake Mendota, Syst. Biol. Appl., 2: 16007.

8. C.Cardona et al. (2016) Network-based metabolic analysis and micro-
bial community modeling, Curr. Opinion Microbiol., 31: 124-131.

9. N.I. Johns (2016) Principles for designing synthetic microbial com-
munities, Curr. Opinion Microbiol., 31: 146—153.

PEKOHCTPYKUMA TEHOMA HOBOTI'O HEKYJIbTMBMPYEMOI O BUOA AHAMMOKC BAKTEPHA

HA OCHOBE METATEHOMHDbIX OAHHbIX
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Mg nccaenoBasi MUKpPOOHOE COOOIIEeCTBO NIMJIOTHOM YCTaHOB-
KM II0 OYVICTKE CTOYHBIX BOJ OT aMMOHNSA Ha OCHOBE IIpoliecca
aHaMMOKC (aHa®pPOOHOE OKMCJIEeHVe aMMOHIA HUTPUTOM € 00-
pas3oBaHMeM ra3000pas3HOro a30Ta) ¢ IOMOIIIbI0 MeTareHOMHO-
ro noaxona. CoctaB MUKPOOGHOTO COODOIIIECTBA AKTMBHOTO MJIa
OIIPEesIANN C IIOMOIILI0 IIMPOCEKBEHNPOBAHNA (PparMeHToB
resoB 16S pPHK mosyueHHBIX € MCIIOJIB30BAHMEM JIBYX IIap
IpaiiMepoB — YHUBEPCAJBHBIX U CIELN(PIYIECK] BbIABIIAIOIINX
MIJIAHKTOMMIIETBI, K KOTOPBIM OTHOCATCA OaKTepun, OCyIIecT-
BJIAIOIIVIE aHAMMOKC peakuuio. IlosyueHHble JaHHbIE TIOKa-
3BIBAIOT, YTO B IIPOIleCcce 3aIlyCKa IIMJIOTHO} YCTaHOBKU U ee
BBIXOJIa Ha CTallMOHAPHBII peskuM paboTsl 6uopasHooOpasue
MMKPOOPTaHM3MOB CHIKAETCA, CO0DIIecTBO cTaHOBUTCA OoJiee
CIIeIMaIM3VPOBAHHBIM. B HEM 3HAYNTEJIbHO YBEJINUINBAETCA
IoJig aHaMMOKC OakTepuit cemeiictBa Brocadiaceae, B Toke
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Bpewms# noJia 6axTepnit mopaznka Nitrosomonadales, KoTopble
CITOCOOHBI a3POOHO OKMCJIATHL AMMOHNIA, CYIIeCTBEHHO He 13-
MeHseTcA. B pesysnbpTrare aHaimM3a MeTareHOMHBIX JaHHBIX
OBLJIO IIOKA3aHO, YTO B C(POPMMPOBABIIEMCA MUKPOOHOM CO-
o0II1ecTBEe JOMVHNPYIOT OaKTEPUN «HEKYJIbTUBUPYEMOTO» POJia
Brocadia, nons koropsix cocraBiser okoio 30%. Ha ocHoBe
MeTareHOMHBIX JaHHBIX cOOpaH reHOM dTON GaKkTepmnu, mpes-
CTaBJIEHHBIV ABYMA KOHTUTAMU CyMMapHON AJMHOM 3.5 MJIH.
HT. B rerome Ob1110 nueETHMOUIMPOBAHO 3838 OTKPBITHIX PAMOK
cunTeIBaHMA. B pe3ysnbpTaTe aHaJmM3a reHOMa ObLIIN BBIABJIEHBI
IIyTM aHAMMOKC MeTab0J/113Ma, BKJIIOYAIOIMe TPAHCIIOPTEePhI
aMMOHIA U HUTPUTA, TUAPa3UH CUHTA3y, KOMIIOHEHTEI dJIeK-
TPOH-TPAHCIIOPTHO IleIN, a TaKsKe IIyTh Byzna -JIpoHTna1a
aBTOTPOPHOI PUKCALIN YTIIEPOIA.
Paboma noddepacara eparnmom PODI N 15-34-70018.



METATEHOMUEA

OCOBEHHOCTU MUKPOBHOTIO COOBLLECTBA XEMOKJIMHA MEPOMUKTUHECKOTI O O3EPA

DOPOHMHCKOE (3ABAMKAJIBE)

Marrormna E.B."*, Benbkosa H.J1.2, BatypuHa O.A.3, Kabunos M.P.3, MruubiH A.B.'
1 MHCTUTYT NpupoaHbIX pecypcos, akonoruun u kpuonormm CO PAH, Yuta

2 JIumHonornyeckun HctutyT CO PAH, MpkyTck

3 UHCTMTYT xmmmuueckomn Bruonorum u doyHpamenTansHon meguumuibl CO PAH, Hosocubupck

*e-mail: evgenia4d8@mail.ru

MepoMuKTHYecKe COLOBbIe 03epa ABJIAIOTCA YHUKAJIbHBIMI
BKOCHCTEeMaMM, KOTOPBIE XapaKTepPU3yITCA YCTONYMBOIL CTpa-
TH(UKaIe MHOIMX (PU3MYeCKNX, XMMIYEeCKUX 1 OroJsornde-
CKUX ITapaMeTpOB, YTO JeJaeT 5TV BOJOEMbI IIPEBOCXOTHBIMI
MOJIeJIBHBIMY CHICTEMAMIU B JINMHOJIOTMYECKIX VICCIIeJIOBAHNAX.
Ozepo JOpOHMHCKOE ABJIAETCA OTHUM I3 TPEX N3BECTHBIX Me-
POMUKTHUYeCKMX BogoeMoB Cubupn. Pe3ko KOHTMHEHTaJIbHBIN
KJIMIMAT, MHOT'OJIETHASA MEP3JI0Ta, OTHOCUTEJIBHO BBICOKAA MM-
HepaImM3alysa BOJbI I OCaIKOB, HU3KAasd OCBEIIeHHOCTb XeMO-
KJIMHA ¥ PeAKUI TUII COLOBBIX BOJ, COOPMMPOBAHHBIX B yCJIO-
BUSAX JVCIIAPUTEJIbHOTO KOHIIEHTPYPOBAHNUA B 30HE 0CALOYHBIX
OTJIO}KEHMI, CO3JaI0T 0COObIe YCJIOBMA A (PYHKIVOHNPOBA-
HIA MUKPOOHBIX COODIIIECTB M OTJINYAIOT 03€PO OT M3BECTHBIX
MEePOMUKTHYECKNX BOJOEMOB MIPA.

ITesnpio paboTel cTaJIO BHISABJIEHNE MUKPOOHOTO pas3Hoobpa-
31 B X€MOKJIMHE 03epa B MOAJIEIHBIN ¥ OTKPBITHIN II€PUOIBL
T'y6okoe cexBeHmpoBaHye aMinKoHoB 16S pJITHK nposoau-
s Ha nimatdopme MiSeq B ITKII “T'enomnra” CO PAH.

B MuxpoOHOM coofiecTBe XeMOKJJINHA UAeHTUPUILPO-
BaHbI HIpeacraBuTean 11 dpua sybakTepnit, AT KaHAUAAT-

uerx (puia Candidatus Saccharibacteria (TM7), Candidatus
Latescibacteria (WS3), Candidatus Parcubacteria (OD1), SR1,
BRC1 u ognoit puasl apxeit — Euryarchaeota. ¥YcrarnosiseHo,
YTO JOMUHUPYIOIIVIMY B IOAJIEAHBIN IIEPUOJ ABJIAICH METa-
Oosmuecky ruOKMe aHOKCUTEeHHbIe (POTOreTepoTpodHbIE He-
cepHble IypirypHble bakTepuu ceM. Rhodobacteraceae, knacc
Alphaproteobacteria, KoTopble CIIOCOOHBI TEPEKJIIOYATECHA C
aHOKCUTI'€HHOTO (DOTOCHHTE3a Ha a3POOHBI XeMOTPOHBI MeTa-
0os3M. B mmepuos; OTKPBITOI BOABI — X€eMOOPTaHOTeTEPOTPO-
Hble (paKyJIbTATUBHO aHadPOOHBIe OakTepny pona Serratia cem.
Enterobacteriaceae, kracc Gammaproteobacteria cnocobHbIe
K BOCCTaHOBJIEHMIO HUTpAaTa M 00J1afatolye U JbIXaTeJIbHbIM
¥ OpOoaAMIIbHBIM TuIlaMy MeTaboansma. COaIaHCUMPOBAHHOCTD
MUKPOOHOro coobIriecTBa obecrieyeHa HaJINYMeM B MIHOPHO
gacTy (10—40%) dororereporpodoB 1 XeMoreTepoTpodoB ¢
aJIbTePHATUBHBIMI OKCUT€HHOMY U aHOKCUTEHHOMY (DOTOCUH-
Tesy cTpaTernamMyu MeTabosm3Ma 1 06IMraTHEIX TeTepoTPOdOB,
OKVICJIAIOIIX CEPHBIE COEVHEHM A, MICIIONb3Y s B KAUEeCTBE aK-
LIETITOPOB Pa3JIMIHbIe (POPMBI a30Ta. BbIABIIEHHBIE 0COOEHHOCTI
OIIpeseNIAI0T KII0UeBble MUKPOOHBIE IIPOLIeCChl B 03epe.

METAFEHOMHbIM MOOXO K UCCNEQOBAHUIO LIBETEHMS HATHYATbIX 3EJIEHbBIX

BOOOPOCJIEM B BAUKAIJIE: MEPBbLIE PE3YJIbTATHI
MunHuyeBa E.B."*, Bykun FO.C."3, Kpasuosa J1.C.', LLlepbakoe O.FHO."*, Tynmkun A.E.?, Kabunos M.P.2

1 JumHonoruyeckmi uHctutyt CO PAH, r.MpkyTck

2 MHCTUTYT XMmudeckon Buonorum u dpyHgamentansHon megmumibl CO PAH, Hosocnbupck
3 MpKyTCKMI HaLMOHanNbHbIM MCCNIe[0BaTENbCKMIM TEXHUUECKMI YHUBEepcuTeT, MpKyTcK

4 pKyTCKMI rocy papCTBEHHbIN yHUBEpPCUTET, MpKyTCK
*e-mail: elenakuznetsova01@gmail.com

BypHble 11BeTeHNa HUTYATBIX 3€JIEHBIX BOLOPOCJEN B pas-
JIMYHBIX palioHax BajikaJa B mocjemHme rogsl CTaIM OJHUM U3
HanboJlee APKMUX MPOABJIEHMII MaCIITaOHBIX M3MEHEHNI 9KOCH-
creMbl o3epa. Jlyia aHamm3a pa3Hoobpasnsa 3eJeHbIX BOJOPOC-
Jielt Mbl IPUMEHUJIV METareHOMHBIN aHaJIN3 C VICIIOJIb30BaHIEM
parmenTa resa, kopupyiomiero 18S rRNA u cpparmenTa TpaHc-
Kpubupyemoro mesxkreHHoro cueiicepa (ITS1). O6pasib! ObLIn
oToOpaHbl B 3aJMBe JIVMCTBEHHUYHBIN (CUJIBHO 3arps3HEHHbI]
yuacTok Baiikasa), B paitone o. Bosbioit Yikaunit (paitoH, 1o
cux 1op mn3berkaBIINI 3aMETHOTO 3arpA3HeHNA) U 13 3a00J10-
YEeHHOTO y4JacTKa Iepeceraromeii r. Vpkyrck p. Kas, B gaHHOM
KOHTEKCTe - 9TaJIOHa 3aTPsA3HEHHOro BojoeMa. VI3 cyMMapHbIX
00paarios Belaesann JHEK, aMmmmidnnmpoBasn BeIIEeyIIOMAHY -
Tble (DParMeHThI 11 CEKBEHVMPOBaJIV aMILIMKOHBI, VICIIOJIb3Y s Ha-
60p 2x300 ma mratdopme MiSeq (Illumina) B ITKII “T'enomuka”
CO PAH (MXB®M CO PAH). Co0pKy IepeKpbIBAIOIIXCA I10-
cJIeJI0BaTeJIbHOCTEN BBIITOJIHAMN ¢ IIoMoIIbio Usearch.

Jlna cpaBHeHUA nocsieoBaTesibHocTelt ITS1, KoTOpEIE CO-
eprxasy 60JIbIIIoe KOJMUEeCTBO MHIEJIe, MCII0Ib30BaJIOCh pe-
UTEpPaTUBHOE (PUJIOTeHEeTIYeCKI-HaIIpaBJIEHHOE BbIPaBHIBAHME

C IoCJIeAyIOIIell COPTUPOBKOI PUAOB II0 CTEIIeHN UX reHeTU-
4yeckoro pasanund. IlocsenosaTesnbHocT 18S BhIpaBHMBAJM C
IIOMOII[BIO IIPOorpamMmbl mothur ¢ ncnosnb3oBaHMeM 6a3bl JaHHBIX
Silva. Beineserne OTE npoBoyn Ha ypoBHE KJIaCTEPHOTO pac-
crosausa 0,01 moseit 3amen. ITo 18S Ob1i10 BbIfEIeHO 48 momu-
HUPYIOUINX FeHOTUIIOB, UJeHTU(MUKALMA KOTOPBIX C IIOMOILIBIO
0a3bl JaHHBIX II0Ka3aJa, YTO OHM IIPUHAJIeKaT 10 MeHbIIIe
Mepe 24 pa3an4yHBIM pozaM oprausMos. IIpu aTom Hanbosee
pasHoobpa3HBIM OKa3aJsca odpasel; u3 p. Kaa. Pasnoobpasue
JOMMHUPYIOIIUX NocyenoBaTesnbpHocTeil ITS1 okasasocs cy-
IIIeCTBEHHO BbIlle. Bblin 00Hapy KeHbI I10CJIeI0BATEJILHOCTI
HUTYATBHIX 3€JIeHbIX, IIPe/ICTaBJIEHHbIE B PA3HBIX IIPOIIOPIVIAX
BO BCceX Tpex obpaslax, TaksKe, KaK U ClieluuiecKkue Ajd
Karickoro n octpoBHOro 0o6pasnos. Kak u B coaydae 18S rRNA,
caMbIM pa3HOOOPa3HBIM OKasaJcsa obpaser us p. Kas.

IToxkazaHo, YTO IPMMEHEHHBI B HACTOAIIEM JICCJIEJOBAHNUN
IIOZIXOJ MOYKET ObITh YCIIeIIIHO MCIIOJIb30BAH AJIA XapaKTepnsa-
UM Pa3HOo00pPa3A reHeTUYEeCKOTO pa3Hoo0pas3na coodIeCcTB
3eJIeHBbIX BOJZIOPOCJIel, IBeTYIINX B Pa3JMYHBIX palioHax
Barikaua.
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M3YYEHUE MUKPOBMOJIOTMYECKMX OCOBEHHOCTEM Y KYP MSACHbIX MOPO[, B
SMBPMOHA JTbHbIM 1 MTOCTSMEPMOHA JTIbHbIM MEPHUOOBI

Eropos M.A.!, Hukonos M.H. 2*, JNantes .HO.?2, MnbunHa J1.A.2, Jlenkosa T.H. !, ManyksH B.A. ', Mbingpipeim E.A.2, [po3uHa A. A.",
Beptunpaxoe B.T.!, Eroposa T.A.', Hosukosa H.M1.2, ®unnunosa B. A.2
1 ®PHL| BcepoccHicKkmi HayHHO-MCCNeA0BaTENbCKMIM M TEXHONOrMHYECKUI MHCTMTY T nTuuesoactea PAH, Ceprues NMocaa, Mockosckas

obnacTb

2 ObuecTBO ¢ orpaHuyeHHom oteeTcTBeHHocTbio «BUOTPOM+», Cankt-MNetepbypr

*e-mail: nikonov@biotrof.ru

ITens paboter: IIpoBeneHne uccaenoBaHMit BO3PACTHO AMHA-
MUKV Pa3BUTUA MUKPOQJIOPHI IMII[€BAPUTEILHOIO TPAKTa Ha
aTare mocTAIMOPMOHAJIBLHOTO Pa3BUTHUA UbILIAT 1, 7, 14, 21, 28
1 35-JHEBHOTO BO3pacTa.

VlccnenoBanusa coctaBa 0aKTepMasbHOIO COODIIECTBA CIIe-
IIBIX OTPOCTKOB KUIIEYHMKA IITHUIBI IIPOBONUIN MOJIEKYJIIAP-
"Ho-reHeTnueckuMy metonamu (T-RFLP u ITITP B peasbaOM
BpemeHn). OTOop MaTepnrasa ComepPsKMUMOTrO CIJIEIIBIX OTPOCTKOB
JKERT nia moneryIaApHO-TeHETUUECKIX JCCJIeJOBAHMIL IIPO-
BOOUJIM B 37-CyTOYHOM BO3paCTe y LBILIAT (II0 3 M3 KasKI0
Ipymnmsl) Ipu y6oe co CTPOruM CoOJIOAEHNEM CTEPUIILHOCT B
COOTBETCTBUM C YCTaHOBJICHHBIMI Tpe6OBaHI/IHMI/I.

AHaJyn3 JaHHBIX II0Ka3aJ, 9YTO MUKPOQJIOpa CJENBIX OT-
POCTKOB CYTOYHBIX IBIIJIAT CYIIECTBEHHO OTJINYAJACh OT
MMUKPOMJIIOPEI IBIIJIAT JPYIUX BO3PACTOB. OTU JAaHHBIE TAKIKe
MIOATBEPIKJAIOTCA KJIACTEPHBIM aHAJIM30M, B KOTOPOM CYTO4-
HbIe LBIIJIATA OKa3bIBAIOTCA COOPAHHBIMI B OTJI€JIbHBIN KJla-
crep. I'taBHOE OTIIMYVIE MUKPOJIIOPHI CJIENIBIX OTPOCTKOB CY-
TOYHBIX LBIIJIAT B OY€Hb HUBKO, II0 CPABHEHMIO C OCTaJIbHBIMI

obpasuamu, JoJe 1eJII0JI030JIUTUIeCKIX OaKTepMil: ¥ IbIILIAT
OTIIOBCKOI1 JinHMUM (KOpHMII) oHa coctaBmia 11,81 %, a y rubpu-
0B — 16,94 %. B T0 2Ke BpeMs y IBIILIAT MaTEPUHCKO JIMHNANI
(MY TPOK) ObLIa BbIABJIEHA HAMOOJIBIIAA JOJIA CPeqy IPYTUX
CYTOYHBIX I[BIILIAT OaKTePUii-1{eJII0I030UTUKOB — 28,71 %.

Heobxoa1Mo0 OTMETUTE, YTO Y IITUL] OTCYTCTBYIOT COOCTBEH-
Hble (DEPMEHTBI, OTBETCTBEHHBIE 32 PaCIIellJIeHl e KIeTIaTKI
Y IPYTUX HEKPaXMaJIMCTBIX IToJIcaxapuaoB. Besencrsue sTo-
ro, IIepeBapyBaHye JAHHBIX BEIIECTB IIPOMCXOANUT MCKJIIIOUN-
TeJIbHO C yYacTMeM MUKPOOPTraHN3MOB-I[eJLITI0JI030IMTUKOB,
coziepsKalyxcd B cienbix orpoctrax JAKT.

Taxum o6pa3oM, JaHHbIE O TAKCOHOMMUYECKOM COCTaBe I
CTPYKType MUKPOOHBIX COOOIIECTB KUIIEYHNKA KYP II03BO-
JIAIOT OIIPeNleJINTh 0COOEHHOCTM NMUIeBapEeHNs, B YaCTHOCTI
TPYAHOIIEPeBaPMMBIX HEKPAXMAJVCTBIX ITOJMCAXaPUIOB.

Hccaedosarnus evinoarnenst npu noddepacke Poccutickozo
Hayunozo ghonda, Coznawerue Ne16-16-04089 om 01 agzycma

2016 200a.

N3YHEHME TEHOMHOIO KOHTEKCTA NEHOB PESUCTEHTHOCTM KMULLIEYHBIX MMKPOBOB IMPU

NMOMOLLINA METATEHOMHbBIX OAHHbBIX

OnexHoBu4 E.N."*, Bacunbes A.T.2, YnbaHuee B.M.2, Taxt A.B.'!, Koctptokoea E.C.'

1 DHKLL dursuko-xmmmueckon meamumrsl DMBA Poccum, Mocksa
2 Yuusepcutetr MTMO, Cankr-Tetepbypr
*e-mail: jeniaole13@mail.ru

PesucrenTHoCTh K aHTUOMOTNKAM — IyI00asbHAA Ipobiema
COBPEMEHHOTO 3paBooXpaHeHnd. Kumeynasa MukpobnoTa de-
JIOBEKA MOYKET BBICTYIIATh B POJIM aKKyMYJATOPa AeTepMI-
HAaHT PEe3JCTEHTHOCTH, TAKIKe CYII[eCTBYeT IIOTeHI[aIbHa
BO3MOXKHOCTD IIepeZjadyl JaHHBIX [€HOB OT KOMMEHCAJIbHBIX
H6axrepnit naToreHam. Takum 06pa3oM BOBHMKAET HACYII[HASI
HeoOXOAMMOCTb Pa3paboTKM MEeTONOB U3yUeHNe pacIpocTpa-
HeHMsA AP-TeHOB B MUKPOOMOTE ITOCPECTBOM MEXaHU3MOB I'0-
pu3oHTaJBHOTO nepeHoca. Me1 paspaborann MetaCherchant —
aJITOPUTM HO3BOJIAIOIINIL M3BJIEKATh MH(POPMALINIO O TEHOMHOM
KOHTEKCTE I[eJIeBOr0 T'eHa 113 METAareHOMHBIX JaHHbIX. JlaHHbIA
aJIrOpuUTM OBLJI IPOTECTMPOBAH Ha MICKYCCTBEHHBIX NaHHBIX U
IIPpVMMEeHEeH OJIA aHaJM3a JaHHBIX IIOJJHOT€HOMHOI'O CEKBEHN -
poBarua (WGS) - MeTareHOMax IIalYIEHTOB IIPOIIEAIINX dpa-
nukamuio Helicobacter pylori [1]. Mbl peKOHCTPYMpOBaJN re-
HOMHBIE KOHTEKCTEI HauboJjiee IpeicTaBJIeHHBIX ['€HOB, UTO,
NPV IPOBeZIeHMY aHHOTAIUN, TI03BOJISIET OIIPe e INTh TaKCo-
HOMMYECKYIO aCCOIMAINIO VICCIIEIYEMbIX IeTePMUHAHT pes3-
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cTeHTHOCTN. PYHKIMOHAJ aJITOPUTMA II03BOJISET 00beUHATD
OKPY KeHI 1[eJIeBOIi IT0CIeJ0BATEIbHOCTI, UTO, TPV HAJINUNN
pa3HeCeHHBIX BO BpeMeH! JaHHBIX OT OJHOTO MMalyeHTa, I10-
3BOJIAET BU3YaJM3UPOBATh COOBITIA TOPUBOHTAJBHOTO IIepe-
Hoca. MetaCherchant gaer pacimmpeHHble BOSMOMKHOCTY IJIA
M3yUeHNsI KOHTEKCTA I'eHOB Pe3VCTEeHTHOCTH U BUYaJ3alim
COOBITHI TOPMBOHTAJILHOTO ITIEPEHOCa B CPABHEHMH C O0IIenpu-
HATBIMU MeTonukaMmu. Takum obpas3oM, aJropuTM paspabdo-
TAHHBIN aJITOPUTM II03BOJIAET MOJYUYNTh [IpeACcTaBIeHNe 00
aCCOLMATUBHEBIX CBA3AX AP-reHOB (1M Kakux-sanbo ApyTrux
nociyenoBarenbHocTeyt JJHE) ¢ onpenesieHHBIMY TaKCOHAMI,
a Tak)Ke 0 COOBITMAX FOPM30HTAJIBHOTO IIepeHoca 1h Vivo IIpu
JMICIIOJIb30BaHMUM NaHHbIX WGS.
Paboma 6via noddepicara epanmom PHD 15-14-00066.

1. O. E. Glushchenko et al. (2017) Data on gut metagenomes of the
patients with Helicobacter pylori infection before and after the
antibiotic therapy, Data in Brief , 11 : 68-71.
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METATEHOMHbIX AHAJIN3 SKCTPEMAJIbHbIX SKOCUCTEM OJ19 XAPAKTEPUCTUKM
HEKYJIbTMBUPYEMbIX JIMHUA MMKPOOPIFAHM3MOB

Kaghukos B.B.", MapgaHoe A.B. ', beneukmit A.B.", KapHauyk O.B.?2, PaBuH H.B. '*

1 MuctutyT BuonHkenepun MULL BuotexHonormm PAH, Mocksa

2 JlabopaTopusi G1UoxMMmM M MoneKynsipHoi Gronorun, TOMCKUI rocyAapcTBeHHbIN yHMBEpCHTET, TOMCK

* e-mail: nravin@biengi.ac.ru

MuKpOOpraHuaMbl ABJIAITCA HanboJgee MHOTOUNMCIIEHHON 1
pasHo0Opa3Hoit POPMOIL KM3HY, BO MHOTOM OIIPEeAeIAIIeit
OCHOBHBIE O10reoxXMMmUuecKre nporeccel Ha 3emie. OIHAKO,
KaK npaBuiio, He GoJsiee 1% MUKPOOPraHM3MOB M3 MIPUPOI-
HBIX COOOIIECTB yAaeTrcsa KyJbTUBUPOBATH B Ja00paTOPHBIX
YCJIOBUAX 1, CJIEJIOBATEJIBHO, OXapPaKTepPMU30BaTh TPA LU~
OHHBIMI MeTomaMU. HekyJIbTUBMUPYyeMble MUKPOOPTaHM3MbL
BCTPEYAIOTCs He TOJIBKO B MIBBECTHBIX TPYIINAX, HO ¥ 00pa3yoT
OTZEeJIbHbIE DBOJIOIMOHHBIE JIMHIM, O KOTOPLIX IPAKTUYIECKN
HUYEro He M3BeCTHO. TaK, OKO0JIO ITOJIOBMHBI M3BECTHBIX TaAKCO-
HOB BBICIIIETO YPOBHSA, (PUIYMOB, HE UMEIOT KYJIbTUBUPYEMBIX
IpesCTaBUTEeNIEl, TPMUUEeM 3HaUNTeIbHAA X YaCTh Obly1a 0OHa-
PYy’KeHa B BKOCUCTEMAX C BKCTPEMAJLHBIMY (PUBUKO-XUMIIe-
CKVUIMU yCJI0BUAMM. JIJis N3y YeHns HEKYIbTYBUPYEMBbIX JIMHUIA
MOT'YT OBITH CIIOJIb30BAHbI METObI METAT€HOMHOIO aHAJIN3A,
IpesnoJiaraliye CEKBeHNPOBaHMe KOJJIEKTUBHOTO MeTa-
reHoMa MMUKPOOHOro coobIjecTBa u ero «pas3bop» Ha reHOMBI
OTJIeJIbHBIX MUKPOOPTaHM3MOB, Ji00 METOABI TEHOMUKIA €I/~

HUYHBIX KJeTOK. O0beKTOM HAIIMX MICCJIEIOBAHNI ABJIAITCA
MUKpPOOHBIEe coobiiecTBa TyIyOMHHOI 0A3eMHOI O1ocdepsl, a
JMIMEHHO TepMaJIbHBIX BOJ], 3aJIeTaloIyX Ha IIyOMHaX HECKOJIb-
KJX KMJIOMETPOB B YCJIOBUAX BBICOKOTO NaBJIEHNA I TeMIIe-
paTypsl MBI IpOoCeKBeHMPOBAJIM MeTareHOM MUKPOOHOro co-
ofI11ecTBa IOA3€MHbBIX BOJ, ITIOCTYIIAIOIMX C TJIyOMHBI OKOJIO 2.8
KM Yepes He(pTenoncKoByo ckBaskuny 1P B Tomckoit obractu.
MosekynapHbBI aHAJIN3 ITOKA3aJI, YTO DAKTEePUM HEKYJIbTU-
BUPYEMbIX JIMHUI COCTABIAIT 0K0JO 70% coobiiectBa. B pe-
3yJIbTaTe aHaJIM3a MeTareHoMa c roJiHotoi 6osee 90% ompene-
JIeHBbI KOMIIO3UTHBIE TeHOMBI 25 JimHMit 6akTepnit. Tpu reHoma
IpeACTaBJIANN HEKRYJIbTUBUPYeMble (huaymel, - BRC1, OP8
(Aminicenantes) 1 paHee He U3BECTHYIO JIMHUIO YPOBHA (pu-
ayma. lna npencrasurensa dpuryma BRC1 onpenesieH noJiHbIL
KOJIbIIEeBOJ FeHOM. AHaJIM3 TeHOMOB II03BOJINII 0XapaKTepr30-
BaTbh BOJIIOIIMIO HTUX I'PYIII, BO3MOYKHOCTY X MeTaboum3Ma 1
BEPOATHYIO POJIb B MUKPOOHOM COOOIIeCTBe.
Paboma noddepacara eparnmom PHD 14-14-01016.

PA3HOOBPA3ME MMKPOBHOIO COOBLLIECTBA BOAbl MCTOYHMKA KYHYMIEP, PECITYBJIMKA

BYPATUA

PapHarypyesa A.A.", 3anuesa C.B.', bapxyrtosa O.0.", Anukuna T.HO.2, Kabunoe M.P.?, JlaspeHTbesa E.B.'
1 UHcTuTyT 0buen u akcnepumentanbHon 6rnonormm CO PAH, Ynan-Ypoa
2 MIHCTUTYT XMMMdecKon Bruonormm u dpyHgamenTtansHon megmumibl CO PAH, Hosocnbupck

*e-mail: aryuna_rg@mail.ru

MuxpobHasa 3K0JIOrMA OTHOCUTCA K OJHON 13 HamboJiee au-
HaAMMYHO Pa3BUBAKINNXCA 00JacTy OMOJIOIMYECKUX HAYK.
OCHOBHBIM ABUTATEJIEM HTOTO IIPOrpecca ABJIAETCS aKTUBHOE
JICIIOJIb30BaHNE PA3JIMIHBIX MOJIEKYJIAPHO-TeHeTUYIECKIIX IO/~
x070B. MeTos BBICOKOIIPOM3BOUTEIBHOTO CEKBEHMPOBAHNSA
[103BOJIAET ONPEAENNTh KOJNUYECTBEHHbIE XapPaKTEePUCTIKI
MMKPOOHBIX COODIIIECTB, X pasdHoOOpasue 1 CTPYKTYPY, BbI-
ABJIAA He TOJBKO JOMMHMPYIOI[/e MUKPOOPTaHN3MBI, HO U
MMHOPHBIE KOMIIOHEHTBI COODIIIECTB, KOTOPbIE MOTYT UTPaTh
BaKHYIO DKOJIOTMUECKYIO POJIb.

ITesbio HAaCTOSAIIETO MCCJIEeIOBAHNMSA OblJIa OIl€HKa COCTaBa
U CTPYKTYPBI MUKPOOHOTO coolliecTBa BOALI TEPMAaJJIbLHOTO
ncroynnka Kyunrep. IIpobsr Bogsl ncrounuka Kyunrep-1 u
Kyuurep-2 u cpasy puibTpoBasuch yepe3 HUTPO-IEJIII0-
J03Hble PUabTPLI ¢ AuamerpoMm op 0,2 mxm. JTHEK BeIgensamm
Habopom PowerSoil DNA Isolation Kit (Mo-Bio) n amnmdn-
nupoBas V3-V4 yuacrtok resa 16S pPHK. CekBennpoBaHnue
nposoxuan Ha niaatdgopme MiSeq (Illumina) B IIKII
“T'enomuka” CO PAH (IXB®M CO PAH). O6paboTKy punos
n nnouick OTU BemosaAmm Usearch [1].

ITo pesyJspTaTaM CEeKBEHMPOBAHUA MUKPOOHOE COOOIIIECTBO
BOJBI MCTOUHMKA Kydnurep xapakTepn30Baoch 3HAYNUTEIb-
HBIM BUJIOBBIM pa3HooOpasueM OaKkTepuii, B cOCTaBe KOTOPBIX
BbIABJIEHO 10 718 dpunorunos (OTU), npurHagneskammx 21
puanymam. Onpeneneno ot 55417 no 70123 mocaenoBaTesb-
HocTelt, bakTepun cocTaBiAOT 10 98,8 % MUKPOOPraHN3MOB B
Boge crannuy Kyuurep-1 un 98,6 % MuKpoopraHn3MoB B Boze
cranuun Kyunrep-2. B ucrounnke Kyunrep MmukpobHbIe co-
ob1recTBa BOABI JBYX CTAHIMI CXOAHBI 110 HAJUYUIO ITPEJ-
CTaBUTEeJIell OCHOBHBIX (puJl 6aKkTepuil, HO TAKCOHOMMYECKUIL
cocTaB ATUX ABYX coobiiects pasindeH. Boaee 80% Bcex mo-
cJIeIoBaTeJIbHOCTE MMKPOOHOTO CO00IIIecTBa BOABI IBYX CTaH-
uuit coctaBaAanT 4 duayma Proteobacteria, Actinobacteria,
Bacteroidetes, Firmicutes 1 B TOM 4ucJie He KJacCupuimpye-
mble GaxkTepun (o1 12 1o 15,3 % oT Bcex 1ocsie f0BaTeJILHOCTEN]).

Paboma noddepacana eparnmamu PODIU Nel6-34-00254,

Ne15-04-01275, Ne15-44-04335, Nel6-48-030881, MO PP
Ne6.9754.2017 /BY

1. UPARSE: highly accurate OTU sequences from microbial amplicon
reads. RC Edgar. Nature methods 10 (10), 996-998
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METABAPKOOUVPOBAHME OJ14 BbISBIIEHMSA OMETbI Y JAYPCKOM MULLLY XM
Bopucosa H.I., PyaHesa J1.B.*, Crapkoe A.U., lanuesa I'.P., LLlnumos M.B.
MHCTUTYT 0bLen 1 akcnepumenTanbHok 6uonorun CO PAH, Ynan-Ypaa

* e-mail: lvrudneva@rambler.ru

MopennpoBaHue pacnpoCTpaHeHNA KUBOTHBIX U PaCTeHMI
0CTPO HeOOXOMMO IJIA IIPOrHO3a OTBETOB OMOTHI Ha IJ100aJb-
Hble U3MEHEHUsA KauMmarTa U Jaugmadros. Jasa naypcKoii
OUIIYXY, KJIIOUYEBOro BUa cTemnell 3abaiikaabsa, HaMy paspa-
OoTaHa MOJeJb IPeAnoYTeHNA OMOTOIIOB HA OCHOBE abuoTu-
geckux (pakTopoB. TecTupoBaHMEe [TIOKA3aJI0 HECTAOUIBHYIO
peCcKas3aTeIbHYIO0 CIIOCOOHOCTE MOe . Mbl Ipe oo Ky,
YTO BKJIIOUEHNEe B Ka4eCTBe IIPeJUKTOPa INIEBLIX PECYPCOB
MIO3BOJIUT YJYUIINTE MOJesb. HenHBa3MBHOe N3yUeHME TN~
TaHuUA npoBoanian: (1) mocpencTBOM Bu3yaJbHBIX Habsiome-
HUI 1 (2) 10 pparMeHTaM KYTUKYJIbl PACTEHUI B (DEKATIMAX
3BepbkoB. Oba MeToza TpebyIOT OOJIBIINX BpEMEHHBIX 3aTPaT,
npu 5ToM (1) mosBouisieT peructTpupoBaTh ToIbKO 10%-30% cy-
TOYHOTO palyioHa (BCJIeICTBME BpeMEeHHbIX OTpaHNYEeHNI 11 He-
BO3MOJKHOCTH OTCJIEKVMBATH KOPMJIEHE B 3aKPBITHIX yIaCT-
kax 6uoromna); (2) 6dsee adpperTUBEH, HO KpajiHe TPYLOEMOK
7 HeaJleKBaTHO OTPasKaeT J0JIM Pa3HbIX KOMIIOHEHTOB 13-3a
pasyMunii B yCTOMYMBOCTY X KYTUKYJIBI K IIepeBapUBaHUIO.
Mer paspaboranu nusaiiH uccaeOBaHUA MUTAHUA JAYPCKON
NUIYXY C VICIIOJIb30BaHMEM MeTona MeTabapKoaAMpOBaHMA,
YCIEIIHO IPUMEHEHHOr0 Ha PAJe BULOB JKUBOTHBIX [1]: misa

IIOTeHUMAJbHBIX 00'bEeKTOB IUTAHN HEOOXOAMMO HaTI KO-
POTKMe MapKepbl JJIA UX OIpeJiesIeHNs C JOIIyCTUMOM TOYHO-
CTBIO B (PeKaJIMAX: HIP, IJA IOKPBITOCEMEHHbIX Mapkep P6
loop xyopomnstacTHOro tnrL MHTPOHA [2]; TOMETUTDb (hparMeHThI
I HE onpenesneHHbIX IP00, 4TOOBI pa3fieIATh CUKBEHCEI ITOCIIE
NGS [3]; mpoBepuUTh, MOKHO JIV YCTAHOBUTDH KOJIVYECTBEHHbIE
IIPOIIOPUMN B JMeTe 110 COOTHOUIEHNIO BUJOBBIX IIOCJe[0Ba-
TeJIbHOCTeN B pe3dysbraTax NGS, npoaHaan3npoBas Ipobbl 0T
3BEPBKOB C IBBECTHBIMM KOJIMUECTBEHHBIMY XapaKTepUCTIKA -
MM palyoHa (B yCJIOBUAX HEBOJIN).

1. F. Hibert, P. Taberlet, J. Chave, C. Scotti-Saintagne, D. Sabatier, C.
Richard-Hansen. (2013) Unveiling the Diet of Elusive Rainforest
Herbivores in Next Generation Sequencing Era? The Tapir as a Case
Study, PLoS ONE, 8(4): e60799.

2. A. Pegard, C. Miquel, A. Valentini, E. Coissac, F. Bouvier, et al. (2009)
Universal DNA based methods for assessing the diet of grazing
livestock and wildlife from faeces, Journal of Agricultural Food
Chemistry, 57: 5700-5706.

3. A. Valentini, C. Miquel, M.A. Nawaz, E. Bellemain, E. Coissac, et al.
(2009) New perspectives in diet analysis based on DNA barcoding and
parallel pyrosequencing: the trnL approach, Molecular Ecological
Resources, 9: 51-60.

AHAJIN3 ATOBbIX MYTEMN PACIIPOCTPOCTPAHEHMSA FTEHOB
AHTMBUOTUKOPE3NUCTEHTHOCTM C NUCINOJIb3BOBAHMEM METATEHOMHbIX O AHHbBIX

CrapukoBa E.B."*, Rands Ch.2, Zdobnov E.2, TosopyH B.M'.
1 PrbyY dHKL, XM dOMBA Poccum, Mockea

2 University of Geneva, Department of Genetic Medicine and Development, Geneva, Switzerland

*e-mail: hed.robin@gmail.com

IITnpoxoe npruMeHeHMe aHTUOVOTIIKOB B MEIMIIVIHE VI IIPOMBIIII-
JIEHHOCTY IIPVBOANT K M3MEHEHNIO XapaKTepa SBOJIIOLVIOHHBIX
IPOI[ECCOB B MUKPOOHBIX COODII[ECTBAX U PACIPOCTPAHEHUIO
aHTUOMOTUKOPE3UCTEHTHOCTH. VI3BECTHO, YTO reHbl aHTUOMO-
TUKOPE3UCTEHTHOCTY MOTYT PACIPOCTPAHATHCA IIYTEM TOP-
30HTAJILHOTO IIEPEHOCA, OCYIIECTBIIAEMOT0 MOOMIIbHBIMY I'eHe-
TUYECKUMI DJIEMEHTAMI.

ITesbio paboThI ABIAIOCH OOHAPYIKEHNE CBUIETEIbCTB II0-
TEHIMAJIBHOTO [IePEHOCA CBIIETEIbCTB IOTEHI[MAIBHOTO ITepe-
HOCA reHOB aHTHOMoTNKOpe3ucTeHTHOCT (AP) 6akTepuocpara-
MM B MMKPOOMOTEe KUIITeYHMKA YeJIOBEKA.

ITonck cBHIIETENBCTB OCYIIECTBISUICS C UCIIOIB30BAaHUEM JIBYX
BUOUH®OPMATUYECKUX MOJIXO/0B: KAPTHPOBAHUS BUPYCHBIX Me-
TarecHOMOB Ha 0a3y JaHHBIX T€HOB aHTHOMOTHKOPE3UCTEHTHOCTH U
aHanmM3a KoJIoKanu3auu reHoB AP u npodaros B MeTareHomMax Ku-
LIEYHHUKA YeJI0BEKa C MCIOJIb30BaHUEM TECTOBOM BepcHM MaiIuiaiina
CcOOCTBEHHOM pa3paboTKH.
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B pesysprare KapTUpOBaHMA METaBUPOMOB ObLIO 00HAPY-
skeHo 75 reHoB AP passimyubIx TuoB B 8% npoaHaans3mupo-
BaHHBIX MeTaBUPoMOoB. Cpenn o6Hapy KeHHbIX I'eHOB HanboJiee
YacTo BCTPEeUasnch TeHbl U3 Ipynn OeTa-IaKramMas U MeTUII-
TpaHcdepas, TaKKe YaCTO BCTPEYAJNCH ['eHbl YCTONYMBOCTI
K TEeTPAIMKJIVHY.

B pesyaprare aHanms3a MeTareHOMHBIX cOOpOK 6 06pasIoB
MMKPOOMOTHI KMUIIIeYHMKA YeJIOBeKa Ir'eHbl aHTUOMOTUKOpe3n-
CTeHTHOCTH Obly OOHApPYsKeHb! B cocTaBe (paroBoii mmocyeno-
BaTeJbHOCTU JIOO Ha OJIM3KOM paccTosHuM oT npodara B 1%
IIPOaHAIMBUPOBAHHEBIX ITPOAToB.

ITosry4yeHHBIe [aHHBIE MOTYT CBUJETEIbCTBOBATD O IIepe-
HOCe PsAfa FeHOB aHTUOMOTUKOPE3UCTEHTHOCTY B MIUKPOOMIOTe
npu ygacTtuy 6akTepnodaros.

Paboma 6viia nposedena npu purarncogol noddepicke
PO (epanm Ne 16-54- 21012).
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MOJIHOTEHOMHbIM AHA N3 TEHETMYECKOWM BAPUABEJIbBHOCTU KOJITEKLIMOHHbIX
LUTAMMOB XEPECHbIX OPOMMEM SACCHAROMYCES CEREVISIAE

MapgaHos A.B. ', Dnbgapoe M.A. ", Beneuxun A.B.", Oymuua M.B.', Tanawyk T.H.?, Kuwkoeckas C.A.2 . PaguH H.B.'
1 UnctutyT BronHykeHepun, MepepanbHbii nccregoBaTenbckui LeHTp «MyHaameHTanbHble ocHoBbl BuoTexHonorum» PAH, Mocksa.

2 BHWM BuHOrpapapcTea 1 BuHopenus «Marapau» PAH, Snta.
*e-mail: eldarov1@yandex.ru

XepecHble APOKIKI NIPEACTABIIAIOT YHIKAJIbHYIO TPYIILY BU-
HOZIeJIbYECKOI MUKPOQJIOPHI U Ha IIPOTAMKEHNUN CTOJIETUI UC-
MOJIB3YIOTCA JJIA IOJyUeHNA OM0JIOTMYeCK) BbIAePrKaHHbBIX
BUH. PusMogornyecKye u 6MoOXMMIUeCcKe XapaKTePUCTUKA
XEepeCHBIX M BUHHBIX IIITAMMOB pe3ko orandarTed [1]. C nc-
noab3oBaHueM naatgopm PacBio u Illumina mbr pacmmdg-
pOBaJIV FeHOMHBIE II0CJIEI0BATENBHOCTY TPEX IITAMMOB Xe-
pecHbIX nposkskelt n3 kosnexknuuyu HHVIVIBuB «Marapau».
MeTonmaMy cpaBHUTEJBHOV T€HOMMKM OXapaKTepu30BaHa
reHeTHU4YecKasa BapnabeIbHOCTb XePEeCHBIX IITAMMOB, IIOTEH-
LMaJbHO CBA3AaHHAMA C afalTalyell 3TUX JPOsKiKel K CIel-
nngecKknM ycJioBuAM BuHOAeanud. Tak, BeiasseHo 2407 SNP
B 1343 jokycax, OTIMYaIOII/E XePECHBIE IIITAMMBI OT BIHHBIX.
AHaJmM3 B TepMMHAX TeHHOI OHTOJIOTVM II0Ka3aJl, ITo HanboJiee
TIOJIIMOPPHBIMY Y X€PECHBIX IITAMMOB SBJIAIOTCA I'€HBI, CBS-
3aHHbIe ¢ nponeccamu JHK-penapamnun, merabosnmama yrie-
BOJIOB, TOMEOCTAa3a JOHOB, OTBETa HA OCMOTUYECKUI cTpecc,
MeTabosmaMa JIMNUA0B, OMoreHe3a KJIeTOYHOM CTEHKY U IIPOY.

CNV anasaus BbIABUJ CYIIeCTBEHHOE CHIMIKEHNE Yy XePECHBIX
HITAaMMOB KOIMITHOCTY MOOMJIBHBIX 3JIEMEHTOB, T'€HOB TPpaHC-
MeMOpaHHBIX TPAHCIOPTEPOB, TMAPOJIA3, PEAYKLINIO Ynca
rxornit MTIHE n np. CobbiTusa rorepu u npuobpeTeHnsa reHOB
Y X€pEeCHBIX IIITAMMOB He CTOJIb BBIPA’KeHBbI, KaK y IBBECTHBIX
KOMMEPUYECKUX IIITAaMMOB BUHHBIX I IMBHBIX JPOXKIKeEl, CBA-
3aHBI C YTPATOIl HECKOJIBKYX [€HOB IMIIOTeTUYEeCKUX OeJIKoB,
Ty 9J1eMeHTOB, aclaparrnHias, MHTPOrpeccyeli TeHOB TaK Ha3bl-
Ba€MOr0 «BMHHOTO KOJIbI[a», HEKOTOPBIX APYIMX XapaKTePHbIX
T€HOB BUHHBIX IIITAMMOB.

ITosnyuenHble faHHbIe OyAYT crIocOGCTBOBATHL pa3paboTke
cTpaTernii HaIpaBJIeHHOTo0 0TO0pa ¥ CO3JaHMA HOBBIX IIITaM-
MOB, COBEPIIEHCTBOBAHMIO TEXHOJIOIVII BIHOAENA.

Paboma svinoanena npu purarcosoti noddepicke eparma
Poccutickozo Hayunozo @onda 16-16-00109.

1. OnpmapoB M.A., Knmkosckas C.A., Tanamyx T.H., Mapnasos A.B.
TeHoMmKa 1 6MOXMMMUA BUHHBIX IIITAMMOB JpOsKIKel Saccharomyces
cerevisiae. Ycniexu 6mostornueckont xumun, T. 56, 2016, ¢. 155—196.

TAKCOHOMMHECKOE PA3HOOBPA3ME MUKPOBHbIX COOBLLIECTB ABY X COJIEHbIX O3EP

MYCTbIHM BAOAWH X APAH (BHY TPEHHSS MOHIOJINS, KUTAI)

SpabiHeeBa E.B.', PagHarypyesa A.A.", Anmkuna T.FO.2, JlaspeHTtbesa E.B.'3
1 UnctutyT obuen u akcnepmumenTtansHon 6nonorun CO PAH, r.Ynan-Ygs
2 MIHCTUTYT XMMuUecKoM Buonorum u dpyHgamenTtansHon megmupmtbl CO PAH, r. Hosocnbupck

3 BypATCKMIA roCypapCTBEHHbIN yHUBEPCUTET, r.YnaH-Y a3
*e-mail:lenae7777 @gmail.com

Couennle o3epa mycteiy bananu Mapan pacnososxeHsl B ce-
Bepo-3amagHoil 4acTy AJIAIIaHbCKOrO Haropba BHyTpeHHe
Mouroaun, Kurait. Ot o3epa MOKa3bIBAIOT IINPOKUI CIIEKTP
COJIEHOCTH, OT CyOCOJIEHBIX J0 IMIIEPCOJIEHBIX.

C nomo1pio ri1ry00KOro CeKBEHMPOBAHMA aMIIJIMKOHOB V3-
V4 16S pPHE (ITKII «I'emomura» CO PAH) Ha nuatgopme
MiSeq (Illumina) 6p171a TpOBeeHA XapaKTEePUCTUKA TAKCO-
HOMMYECKOTO COCTaBa 2 MUKPOOHBIX COODIIIECTB COJIEHBIX 03P
nycteiay Bagans Mapan, orimyaromyecsa KOHTPACTHBIMY 3Ha-
YEeHUAMY COJIeHOCTH: 1) MMKpPOOHBI MaT Bj-2 (cosnernocTs 495
r/a; pH 9,76) u 2) necuyansit na Bj-11 (cosernocts 6 r/01; pH
8,99).

B cocrase 6akTepnaJsbHOro coodIiecTBa MUKPOOHOTO MaTa
Bj-2 npaxtnuecku 91 % npunHagexann K CIeAYIOIIUM 3 10-
vuHMpyoomum gpuiam: Bacteriodetes (37,8%), Proteobacteria
(33,2%) u Firmicutes (19,7%). B o6paaie necuanoro nia BJ-11
dunym Proteobacteria (57,6 %) ABiAeTCA ZOMUHUPYIOIINM,

rpe npeobraapaiT kaacesl Gammaproteobacteria (27,9 %) u
Alphaproteobacteria (18,7 %). CybnommuuanTom sBjsiercs qu-
aym Cyanobacteria (25,5%), exaouarouutl ymeperHo 2ano-
Puavivle U 2an0mMosePAHMHbLe TPUXOMHbIE 11aHOOAKTEePUIL.

ApxeriHO€e co00IIIeCTBO COJIEHOTO 03epa Bj-2 npencrasieno
duinymom Euryarchaeota (10,3 %), rae 9,9 % npuxonnrces Ha
rasiocpuibHOe ceMeiicTBo Halobacteriaceae. Ozepo Bj-11 mpaxk-
TUYECKY TIOJIHOCTBIO IIPECTaBJIEHO OaKTepnabHbIM COO0IIe-
CTBOM, apXeliHble [I0CJIef0BaTeJIbHOCTY 00HAPYKEHbI JIMIIb
€IMHIYHO.

YcTaHOBJIEHO, YTO TAKCOHOMMUYECKMI COCTaB MUKPOOHOTO
MaTa U IIeCYaHOro mia cojeHoro ozepa Banann Mapan npes-
CTaBJIEH Pa3JIMIHBIMY (PUJIOTeHEeTHYeCKMMY TPYIIIaMy TaJjo-
(PMIIBHBIX U aJIKAJIM(PUIIBHBIX OaKTepNii, BBITOJIHAIOIINX Pas-
JIMYHBIE MeTabosdecKe 1 9KOJI0TIecKre (PYHKINIAL.

Paboma svinoanena npu noddepacke epanmos MO PP
6.9754.2017 /BY, PDODI 16-34-00254 w 15-04-01275.
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DIVERSITY OF VIRAL METABOLIC PSB A GENE IN LAKE BALKHASH

Alexyuk M.S.*, Alexyuk P.G., Turmagambetova A.S., Bogoyavlenskiy A.P., Berezin V.E.
Institute of microbiology and virology CS MES RK, Almaty, Kazakhstan

*e-mail: madina.a06@gmail.com

Bacteriophages of water ecosystems influence on biogeo-
chemical circulation of nature substances via lysis of host cells
and modulating of their metabolism during infection. These
metabolic changes are encoded by genes that are carried by
phages but expressed in bacterial cells. Such genes are re-
ferred to as auxiliary metabolic genes (AMGs). Cyanophages
are the main carriers of such genes.

The discovery of genes (psbA, psbD) that encode key pho-
tosystem II proteins (D1, D2) in the genomes of phages that
infect these cyanobacteria suggests new models for the reg-
ulation, function and evolution of photosynthesis in the im-
mense aqueous ecosystems.

In our research, we cared out the NGS study of the genet-
ic diversity of photosynthetic psbA gene of cyanophages of
Balkhash Lake, one of the largest reservoirs of Ile-Balkhash
region of Kazakhstan.

As a result of full-length sequencing of the virus contain-
ing DNA samples derived from Balkhash and analyzed by
standalone version blastn NCBI, 2.2.30 database, we have
collected several thousand sequences of Synechococcus and
Prochlorococcus phages more than 150 nucleotides in length,
of which 21 sequences of psbA gene were identified, forming

the basis of the photosynthetic system II of blue-green algae.
These 21 sequences had the length from 200 to 850 nucleo-
tides, and were used for a comparative study of phages psbA
gene diversity of Balkhash Lake.

It was found that identified gene sequences were clearly
divided into two clusters, each of which was subdivided into
monophyletic group independent from each other.

It was shown that the analyzed clones of protein psbA
clearly divided into two groups. First group contains the
phages isolated mainly in waters with low temperature, the
second phages from other water bodies (rice fields, the sea,
etc.). 15 investigated clones of psbA gene belong to a group
of phages isolated in high alpine lakes or the Arctic Ocean,
which may be due to run off water from the mountain peaks
of the Tien Shan into Balkhash Lake. The other clones corre-
spond to the phages isolated in the sea or paddy fields.

Thereby, the study of the diversity of phages psbA gene
isolated in large reservoirs in Kazakhstan showed that this
waterbody absorbed water from different landscape zones
and therefore is a unique place to study genetic diversity of
cyanobacteria photosynthetic system II and other auxiliary
metabolic genes.

BACTERIAL 16S DNA DIVERSITY IN SOIL UNDER THE KOREAN PINE

Naumova N.B.'*, Alikina T.Y.?, Kabilov M.R.? , Kuznetsova G.V.3
1 Institute of Soil Science and Agrochemistry SB RAS, Novosibirsk

2 Institute of Chemical Biology and Fundamental Medicine SB RAS, Novosibirsk

3 Sukachev Forest Institute SBRAS, Krasnoyarsk
*e-mail: nnaumova@mail.ru

To study bacterial 16S DNA diversity soil was sampled under
the Korean pine (Pinus koratensis Sieboldd et Zucc.) grown in
the long-term field provenance experiments in Krasnoyarsk
and Khabarovsk regions. Both bulk and rhizosphere soil was
sampled from individual plots as composed of 6 subsamples
from each plot. Rhizosphere soil was collected as the soil
remaining on 1-3 mm pine roots after their gentle shaking.
After extraction total DNA from soil was used as a template
for amplification of the 16S rDNA V3-V4 region and se-
quencing on MiSeq (Illumina) at the SB RAS Genomics Core
Facility. RDP Classifier 2.10 was used for taxonomic analy-
sis with prior chimera checking. Statistical analyses (PCA,
ANOVA) were performed by using Statistica v.6.1.

Analysis of principal components, extracted from the data
matrix with soil samples as objects and bacterial classes (num-
ber of reads in each) as variables, showed practically no dif-
ference in bacterial diversity between bulk and rhizosphere
soil samples from the Khabarovsk region, i.e. from the habitat
native for the Korean pine, while marked difference between
experimental sites was found along the 15! PC (42% of the total
variance) and between rhizosphere and bulk soil sampled in
Krasnoyarsk region along the 2" PC (25% of the total variance).
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ANOVA showed that experimental site account-
ed for more than 99% of the variance in the number
of Alphaproteobacteria and Actinobacteria class-spe-
cific reads, and more than 70% of the variance in
Acidobacteria (groups 1, 2, 3), Sphingobacteria, Beta-,
Gamma- and Deltaproteobacteria, Ktedonobacteria, Bacilli,
Planctomycetacia and Anaerolineae. ANOVA also identi-
fied bacterial classes, on which pine roots exerted signifi-
cant effect both statistically (P<0.05) and ecologically (total
variance share > 10%), increasing (Gammaproteobacteria,
Acidobacteria 3 and Armatimonadia) or decreasing
(Spartobacteria, Deltaproteobacteria, Acidobacteria groups
4,6,7,11, 16, 17, 22, 25, Bacteroidetes-is and Anaerolineae)
the number of reads as compared to the bulk soil, with
Acidobacteria (groups 4,6,7, 11, 16, 17 and 22) being affected
rather strongly (the rhizosphere effect exceeding 40% of the
total data variance).

Our data on bacterial 16S DNA diversity in soil under
Korean pine in its native and non-native habitats confirm the
idea about rhizosphere as the main interface between plant
and soil, mediating plant adaptation to novel environment.
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METAGENOMIC ANALYSIS OF NDV MATRIX PROTEIN GENE FROM ENVIRONMENTAL SAMPLES
Turmagambetova A.S.*, Alexyuk M.S., Alexyuk P.G., Bogoyavlenskiy A.P., Berezin V.E.

Institute of Microbiology and Virology, Almaty, Kazakhstan
*e-mail: aichyck@mail.ru

Massively parallel sequencing allows to rapid and low-
cost deep sequencing of viral genomes and provides an
opportunity to gain greater insight into viral evolution,
emergence and transmission. The problem of environmental
sample NGS is you do not know what exactly will get. Often
you need among the tens of millions of reads to find those
that belong to the virus the number of copies of which in the
sample does not exceed several dozen. This task is practically
impossible without the use of additional software as MetaVir,
Virfind, ViroBLAST, etc.

In our studies, a metagenomic study of fragments of the
Newecastle disease virus matrix protein gene was carried
out. For the purity of experiment, we avoided selective am-
plification in order to increase the copyability of genomes.
Environment samples were concentrated. RNA was iso-
lated using the PureLink Viral DNA/RNA Mini kit. The
first and second strands of DNA were obtained using a set
of RiboClone. Library of genes was performed according to
the Genoscope protocol (Illumina Genoscope protocol) for
sequencing on HiSeq 2500. Reeds were assembled using the
standalone Edena software. Depth of coverage is average
number of reads by which any position of assembly is inde-

pendently determined. As a source of benchmark sequences
(viral genomes) we used a standalone version of the NCBI
nucleotide database, comprising 6079 complete genomes of
viruses.

Analysis of the results showed that only 0.01% of the se-
quencing reads corresponded to the Newecastle disease vi-
rus. 40 different M partial genes of NDV have been detected
in environmental samples. The length of these contigs was
from 200 to 300 base pairs. The contigs belongs to the several
monophyletic groups.

Phylogenetic analysis revealed that contigs clustered with
the class I and II viruses. 3 genotypes belong to the apatho-
genic branches of the virus evolution, and 2 to pathogenic.

This finding is essential for improving of strategies of dis-
eases control. The study results emphasize the importance of
continuous surveillance of this disease and of exchanging the
information to the global scientific community, which would
help to fill the epidemiological breaches in the regions and to
confirm the validity of diagnostic screening.

This study was funded by the Ministry of Education and

Science of the Republic of Kazakhstan (grant number
0115RK01096).
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CPABHMUTEJIbHbIM AHAJIM3 TEHOMOB BAPMAHTOB BUY-1, KYJIBTUBMPYEMbIX HA
MEPBMYHBIX U TIEPEBUBAEMBIX KJIETKAX HEJIOBEKA

lawHukosaH.M."*, Kabunoe? M.P., borauesa' H.B., Tynukun? A.E., Aunreuesa' M.tO., Mupgskamanosa'® H.A., MawHukosa' M.IM.,

TotmenuH' A.B.

1 MBYH MNocypapcTBeHHbIN Hay4HbIN LLEeHTP BUpYyconorm M BuotexHonorum «Bektop» Pocnotpebragsopa, Konbuoso,

HoBocubupckas obnactb

2 MIHCTUTYT XMmudecKkor Buonormm u pyHgamentansHon megmupmibl CO PAH, Hosocnbupck
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*e-mail: ngash@vector.nsc.ru

B npouecce passutna BIIU-undern Ha ypoBHE OpraHn3Ma
II0J1 IaBJIEHVIEM MMMYHHON CYICTEMBI IIPOMICXOAUT agallTallg
BIY-1, npuBonAas K MUBMEHEHNIO €TI0 TeHOTHUIIA U (PEHOTHIIA.
ITenpio paboThI ABIANOCH UCIOJIb30BAHNE PABHBIX METOJ0B
KYJIbTUBMPOBAHNUA BUPYCA AJIA MOJEJNNPOBAHNA U UBYUEHUA
nuHaAMMKY passutua BIIU-nrdernum.

VIzomanyro BIIY-1 n3 kposu BIIY+ noHOPOB OCyIIeCTBIIAN
Ha MOHOHYKJIEAPHBIX KJIETKAX 37J0POBBIX JOHOPOB. C IIOMOIIbIO
oHJaliH pecypca Geno2pheno mo mocsenoBaTesIbHOCTU
env onpeneAsy BepPOATHOCTH MCIIOJb30BAaHUA BUPYCOM
kopernentopoB R5 /X4, X4. BIY-1, noTeHIaJJIbHO MMEIOIIe
CXCR4-TpOIHOCTD, MCIIONIB30BAJN AJIA aJallTaln K JIUMQOo-
WIHOM KyJIbType KJIeToK desoBeka MT-4. VI3 KyJIbTypabHOI
smungroctu Beigessanu PHEK, rorosuan JHK-6ubamnorexkn.
CekBenupoBanue mposoguiu Ha matdopme MiSeq (Illumina)
B ITKII «I'emommuka» CO PAH.

B pabore nccnenosanbl HuTONATHYECKOE NEVICTBIE BUPYCa,
IVHAMMKA ¥ KOJIMYeCTBEHHbIE XaPaKTEePUCTIKY PEIIPOAYKIINNA

naa 20 nepBuuHbIX n130a4ATOB (CCR5, CXCR4-TpOnHBIX) 1
3-x agantupoBaHHbIX K MT-4 B/IY-1 (CXCR4-TpOnHbIX).
AHaJn3 reHa env BBIABUII IIPAMYIO 3aBMICUMOCTD YBEJIMYEHNI
001IIIero MOJIOMKUTEJIBHOTO 3apaAna V3-IeTayn U CHUMKEeHUA
KOJIMYEeCTBa CAMTOB INIMKO3UJIMPOBAHUA C yBeJIMUYEeHNEM
CKOPOCTY PENPONYKINM U IUTONIaTUIeCKOro nerictusa BUIY.
MakcumaJsibHbBIE U3MEHEHNMSA B TeHOMe, 0COOeHHO B obJsiacTu
V3 neran, 3apernctpuposans! npu azanraiuy CRF63_02A1
BIIY-1, n3oamnpoBaHHBIX OT Mal[eHTOB Ha paHHe cTaaunu
3aboseBaHus.

ITonHorenomHBIVl aHanu3 BVIY-1, BEINOJHEHHBIN P
JICCJIEIOBAHNY OGHOI'O BapyMaHTa BUPYCa Ha Pa3HBIX MOJEJIAX
BlUIY-underinun, 103B0OJNAET OCYILIECTBIATL KOMIIJIEKCHOE
U3yUeHNe CTPYKTYPHO-(PYHKIMOHAJBHBIX 0COOEHHOCTEI]
BO3HMKAIOIMX HOBBIX TeHOBapuaHToB BIIU-1.

Hccaedosanue gbinoareno 3a cuem epanma Poccutickozo

Hayurozo gonda (npoexm Nel6-15-10238).

OCOBEHHOCTU TEEHETMHECKMX BAPUAHTOB BMY-1, BbIOEJIEHHbBIX HA TEPPUTOPUA

TOMCKOWM OBJIACTU

lNawnukosa H.M."*, Kabunos? M.P., Borauesa' H.B., Tynukun? A.E., YepHoe® A.C., CrenaHosa® C.A., Mcmaunosa® T.H.,

lawHukosa' M.IM., TotmenuH' A.B.
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ITesnpro jaHHOTO MCCIENOBAHMA ABJIAJIOCH U3yUEHNE TeHEe T~
4ecKIX 0COOeHHOCTell BapMaHTOB LVPKYJIMPYIOIIell peKoMon-
"HaHTHON (popmbl (CRF) 63 _02A1 BIIY-1, BeI3BaBIIIEl BCIIBIIII-
Ky pacupocTtpanenusa suugemnn BIIY-ungexkuun B8 Tomckoit
obsactu (TO) [1].

Pabora BrrOuasa kysabTuBupoBanue BIIYU-1 Ha nepude-
pUYeCKNX MOHOHYKJI€aPHBIX KJIeTKaX KPOBU YeJIOBEKa; Bblle-
aenne PHK ns KynbTypaJsibHONM sKUAKOCTY U U3 IIJIa3Mbl KPOBU
BUY-nndumnmpoBaHHbIX naimeHToB; oboraienne PHE ¢ mo-
MOIIBIO OJINTOHYKJIEOTUIHONM IMOpUAM3anNy; IIPUTOTOBJIEHEe
O0ubaMoTeK 1 cekBeHUpoBaHMe Ha matdopme MiSeq B ITKII
«'eromnka» CO PAH.

B pesyasrare Ob1s10 cobpano de novo 11 remomos
CRF63 02A1 BIY-1. ®usoreHeTUYeCKNMii aHAJIN3 ITOKA3aJI,
uyro CRF63_02A1 BUY-1, iiuprynupyoiue B TO, obbenn-
uatorca ¢ Bapuantamu CRF63_02A1 BMY-1, nupkyaupyo-
mumy B HoBocubupckoit obsactu. IIpu 5ToM n3ydeHHbIE BU-
pycsl u3 TO popMUpPyIOT CBOIO (PUIOT€HETUYUECKYIO BETBb,
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COCTOAIOUIYIO U3 ABYX OTHeJbHBIX IoaseTBeil. O6ocobieHHa A
KJIacTepU3alNs FreHeTUYeCK) OJHOPOSHBIX I'PYIII BapUAaHTOB
CRF63 02A1 BIMY-1, Beimesnennsix ot BIIU+ sxureseit TO,
MOSKeT ABJATHCA NOIIOJHUTEIBHBIM IIOATBEPKIEHNEM He3a-
BIUCUMBIX «32HOCOB» C COCEIHVX TEPPUTOPMUII OTHAEJIbHBIX Te-
noBapruanToB CRF63 02A1 BMY-1 1 cTpeMUTEJILHOTO pac-
IIPOCTPaHEHNA 3TUX BUPYCOB Cpeau JUI], IPaKTUKYIOIINX
pHUCKOBaHHOe OBesieHMe. Pa3dpaboTaHHadA aBTOpaMy METOAVI-
ka oborammenusa PHK nossosmia IpoBOAUTE CEKBEHMPOBAHME
BIY-1 u3 kauHMYecKNX 06pasIioB KPOBY, YTO PACIINPAET BO3-
MOSKHOCTDb IIPMMEHEeHMs NaHHOTO MeTola B U3yUeHUN HUPKY-
JIVIPYIOIIVX BUPYCOB.
Hccaedosanue gbinoareno 3a cuem epanma Poccutickozo
Hayurozo ponda (npoexm Nel6-15-10238).

1. N.M. Gashnikova et. al. (2015) A rapid expansion of HIV-1
CRF63_02A1 among newly diagnosed HIV-infected individuals in the
Tomsk region, Russia, AIDS Res Human Retrovir, 31(4): 456—460
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PEKOMBUHAHTHbBIE BAPUAHTbI BUY-1, LUUPKYJIUPYHOLUME B HOBOCUBEMPCKOWM OBJIACTU

lNawHmkosa H.M."*, Kabunos? M., borauesa' H.B., Tynukur? A.E., Cokonog® FO.A., Mupgrkamanosa'® ®.0., MawHukosa' M.T1.,
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PexombunanTable BaprauTsel B/YIY-1 urpaioT onpenesidionyo
POJIb B pa3BUTUM COBpeMeHHOoI anuaemuy BUIY-nadernun
B HoBocubupckoit oosmactu (HCO). C mesbio n3ydeHnsa reHo-
MoB BUIY-1 mpy mpoBeieHn peryaspHOro MOHUTOPYHTE ObLIN
oToOpaHbl BUPYCHL, IPUHAAJIEKAIIE K OCHOBHBIM I[VIPDKY JIMPY -
oM pekombuHaHTHEIM popmaM (CRF63_02A1, CRF02_AQG)
¥ HEeKJIacTepuayIolyecsa reHoBapruanTsl BIH-1.

Jlna seinenenna PHK ncnosnes3oBanu HapaboTaHHBIE Ha
TIePBUYHBIX KJETKaX desJoBeKa 130JaTel BI/IY-1. ITogroroBka
JIHK-6ubsanorer, cekBeHMpoBaHue Ha miaaTdgopme MiSeq
(Illumina) npoBogumace B IIKII «I'emomura» CO PAH.
PeKOMGI/IHaLU/IOHHbHZ aHaJIVI3 T€eHOMOB BBITIOJIHAJINV C IIOMOIILBIO
CrIenMaM3YPOBaHHBIX IPOrPaMMHBIX NIPoayKToB (SimPlot;
RIP, www.hiv.lanl.gov; http://jphmm.gobics.de /submission_
hiv.html).

CorstacHO PUJIOTEHETNYECKOMY aHaJan3y 13 7 coOpaHHBIX
resomoB BIVIY-1 Tpu npuHagieskat K HauboJiee pacapocTpa-
HenHolt CRF63_02A1, oguH BapuaHT KJIacTepuU3yeTcd CO Cpel-

Heasmuartckoii rpynmnoit CRF02 AG BIIYU-1. Tpu ocraBmmxcsa
BUpYCa ABJIAIOTCA YHUKAJbHBIMI PEKOMOMHAHTHBIMY hopMa-
mu (URF) BUUY-1: onua nmeeT MO3aUYHbI T€HOM, YaCTUYIHO
umeHTNYHbI cyoTuny A, wactnuno CRF02_AG (URF02_A1l),
IPYroil BOBHUK B pe3yJbTaTe PEKOMOMHALIUN MeXAY A 1u
CRF63_02A1 (URF63_A1l). lna tperbeit URF nokazana BbI-
cokaa ngeHTnyHocTs ¢ CRF63_02A1 BMY-1, npu aToM ocTa-
I0TCA TPedyolye JOMOJIHNUTEIILHOTO aHaIM3a HeKJlaccuuIy-
poBaHHbIe 00J1aCTY BUPYCHOTO TeHOMA.

BriepBble BBINIOJIHEH aHAJN3 T€HOMOB BTOPUYHBIX PEKOM-
omnaHTHBIX (popMm - URF63_Al, URF02_AG, BbIABIEHHBIX B
Poccun. IIpogemMoHcTpUpOBaHa aKTyaJbHOCTb IPUMEHEHA
BBICOKOIIPOM3BOANTETBHOIO CEKBEHMPOBAHNA JIJIA MOJIEKYJIAP-
HO-TeHEeTHYEeCKOr0 KOHTPOJIA 32 DIIMIEeMIell B yCIOBUAX 3HAYUM-
TeJIbHOTO POCTa reHeTn4deCcKolt reTeporerHocTy BIIY.

Vccaedosarue gbinoareno 3a cuem epanma Poccutickozo

Hayunozo ghonda (npoexm Nel6-15-10238).

COBEPLLEHCTBOBAHME KJTACCUMOUKALIMIM HOBOTO CEMEMCTBA PNEUMOVIRIDAE (2016)

C NMOMOLLHO BbICOKOINMPOM3BOOUTESIBHOIO CEKBEHMPOBAHMSA

Kypckas O.I.", Co6ones MN.A.", Kabunos M.P.2, LLIapwos K.A.!, MypawkuHa T.A.', Anekcees A.FHO.', LLlectonanos A.M.'
1 HUM akcneprumeHTanbHOM M KnMHu4ecKon mepmumHbl, HoBocnbupcek

2 MIHCTUTYT XMMMdecKor Buonormm u dpyHgamentansHon megmupmibl CO PAH, Hosocnbupck

*e-mail: kurskaya_og@mail.ru

ITHeBMOBUPYCHI YeJIOBEKA ABJIATCA BEAYIIVIMI BO30OY AUTEIIA-
MU OCTPBIX PECHMPATOPHBIX BUPYCHBIX 3a00JIeBaHMII B MUpE,
0cOoOEeHHO B paHHEM JEeTCKOM Bo3pacTte. B HacTosee BpeMsa
ucnosb3oBaHne MeTonoB NGS (cekBeHMpPOBaHME HOBOTO ITIOKO-
JeHndA) obecreunBaeT MNPOKYE BOBMOKHOCTH IJIA UBYUEHIUI
BUPYCHBIX TaTOTeHOB. Tak, COBEPIIIEHCTBOBAaHE METOIOB JC-
cJIeIOBaHIA U aHAJIM3a IPUBEJIO K 6oJiee TIOJTHOMY IOHMMAaHIIO
pasHoobpas3usa MHEBMOBUPYCOB, YTO 00YCJIOBIJIO IIEPECMOTP
IeICTBYIOIE) TAKCOHOMMM VI BBIZIeJIEHMe DTUX BUPYCOB B OT-
nesbHOE ceMelicTBO B 2016 1. [1].

OpTOonHEBMOBUPYC UYeJOBeKa — BUPYC ceMelicTBa
Pneumoviridae, nmeroruit HecerMeHTUPOBAHHBIN T€HOM, IIPe-
crapiyensslii (-) PHE. CymiecTByer nBa aHTUT€HHO U reHEeTHU4e-
CKJI pasJIM4YHBIX CyOTMUIIa OPTOIIHEBMOBYPYCa dyesoBeka — A 1 B,
LUPKYJIMPYIOIINX OJHOBPEMEHHO. JI3HauaIbHO OPTOITHEBMOBI-
pychl A oapasaesiamch Ha 5 TeHeTUYEeCKMX ITOATPYIIIL, & OPTOI-
HEBMOBUpPYCHI B — Ha 4 MOArpyNIIbI, OOHAKO K HACTOAIIEMY Bpe-
MeHM ITPEeICTaBJIEHE O PAa3HOO0Pa3uy BapMaHTOB DTUX BUPYCOB
3HaYMTEJBbHO PaCIIMPUIIOCH: OPTOITHEBMABUPYChI A IToApasie-
JIAr0TCA Ha 16 reHeTndeckux nmoAarpymn, a B — va 22 [2]. Onnaxo,
HECMOTpPS Ha TO, YTO B MUpPE aKTUBHO U3yYIaEeTCA FeHeTUYIECKOe
pasHo0bpasue pecnnpaTOpPHbIX BUPYCOB, Ha TeppuTopun Pocerm

10/100HBIe MCCIIeOBAHMA IPAKTIYECKY He IPOBOAATCS.

B TeueHMe HECKOJBbKUX DNUAEMUUYECKUX CE30HOB HaMU
ompesiesIeHa dTMOJIOTMYECKad CTPYKTypa OCTPBIX pecnupa-
TOPHBIX BUPYCHBIX MH(peKIni (8 BUIOB BUPYCOB) 1 IIOKa3aHa
BUNIEMUOJIOTMYeCKa A 3HAYMMOCTh OPTOIIHEBMOBIIPYCA HeJIo-
BeKa B CTPYKType 3abojieBaeMOCT): y JeTell Ha JJOJII0 JAaHHOTO
Bupyca npuxoaurcs 10 40% caydaes B crpykrype OPBII [3].
VI3 nososkmTebHbIX P00 ObLIM BBIEJIEHBI M30JIATHI OPTOII-
HEBMOBMPYCa ¥ BBIIIOJHEHA IIOIIBITKA CEKBEHVPOBaHNA IIOJTHO-
ro reHoOMa ¢ KUcnoJbl3oBaHueM cekBeHaTopa MiSeq (Illumina)
B [TKII «I'enomuka» (MIXB®PM CO PAH). IlokazaHo HEmOCTA-
To4uHOe KoJmdecTBo Lesesot PHR B o6pasnax, 9To ykas3blBaeT
Ha CJIOKHOCTY B BBIJI€JIEHNN ITHEBMOBMPYCOB 13 KJIVHNYIECKOTO
MaTepuaJa ¥ I0Ka3bIBaeT He0OXOIVIMOCTD OIITYMM3ALNY MOJIe-
JIV BbIJIEJIEHNUA U KYJIbTVBYPOBAHNA THEBMOBUPYCOB YeJIOBEKA
JIJIA M3YUEHNUs X TeHeTUIecKoro pasHoodbpasus B Poccun.

1. https://talk.ictvonline.org/ictv-reports/ictv_online_report/

2. Schobel SA. et al. // Sci Rep. — 2016. — Vol. 6. 26311

3. Kypcraa O.I' n np. DyHIaMeHTaIbHBIE ACIIEKTHI KOMIIEHCATOPHO-TIPY-
CII0COOMTEJIBHBIX IIPOIECCOB MOJIEKYIAPHO-KJIETOUHBIE VI MEVKO-DKO-
Jiorndeckye npodseMbl KoMIeHcanyy 1 npucrnocodnaerna. HVIVIOKM.
OTBeTcTBeHHBI peakTop: akaneMuk PAH, n.v.uH, mpod. B.A. IIIky-
pynmit. 2015. C. 139-140.
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PETPOCIMEKTUBHbINA TEHETMYECKMA AHAJIM3 TEHOMOB LLITAMMOB BMPYCA HATYPAJIbHOM

OCIT1bl, BbIOEJIEHHbBIX BO BPEM4 BCIbILLUK OCIbl 1959-1960 IT. BI. MOCKBA
Makctotos P.A., Tpery6uak T.B., LLIsanos A.H., Jlem3a A.E.*, laspunosa E.B., LLlenkyHos C.H.

®BYH I'HL, BB «Bektop» PocnotpebHagsopa, Konbuoso, Poccus.

*e-mail: lemza.ae@yandex.ru

B cBs3M ¢ 0TMEHOI TPOTUBOOCIIEHHO BaKIMHAINMY Bce 00JIb-
lIee KOJMYECTBO JIofell He oblamaer crenuduiecKuM MM-
MYHUTETOM IIPOTUB BUpyca HaTypaJsabHoil ocnsl (BHO), Bos-
OyauTeJsa OMHOTO 13 ONACHEMINNX BUPYCHBIX MH(EKIVOHHBIX
3abosieBaumii yegoseka. Vceamegosauus mramMmos BHO mo-
3BOJIAIOT M3YYUTh €CTECTBEHHYIO MICTOPUIO PA3BUTUA U pac-
npocrpasenna BHO 1 o1ieHNTb pUCKY BOSHMKHOBEHMA HOBBIX
BBICOKOIIATOT€HHBIX IIITAMMOB OPTOIIOKCBMPYCOB B YCJIOBUAX
YTPO3BI IX BOSMOYKHOTO BOSHMKHOBEHMA [1].

B nannoit pabore na npubope MiSeq (Illumina, CIITA)
OBLJIV OIpeseseHb] IIOJIHBIE IT0CTIEN0BATEJbHOCT I'€HOMOB
24 mrrammoB BHO, xpanamuxca 8 PEYH I'HIT BE «BekTop»
Pocnorpebranzopa, mposeneHa ux cbopka (IokpbITie oT 30X 10
3116x) 1 (puIOTeHEeTUIECKMII aHAIN3 C MCIIOJIb30BAHMEM IPO-
rpammvbl MEGAT [2] 1 MeTO1a MAKKCHMAJILHOTO IIPaBA0II0N00MA
PhyML [3], noxasaBImmii, YTO MCCJI€IOBAHHBIE IIITaMMbI I'PYIIIN-
PYIOTCA B 3aBYCUMOCTY OT MX reorpaiecKoro IpoyCXOMKAeHN
VI TOZIa BCIIBIIIIKY B COOTBETCTBUM C PaHEe CEeKBEHNPOBAHHBIMU
reHoMaMy. CpaBHUTEJIbHBIN aHAJIN3 II0CJIeN0BaTEIbHOCTEN Te-

HOMOB 4 IIITaMMOB, BbIJIEJIEHHBIX BO BpeM:A BeIbIky 1959-1960
IT. B I. MlocKBa, IIOKas3aJI, 9TO yKa3aHHbIE IIITaMMbI BHYTPU BCEX
TpeX TeHepalnii IaleHTOB IPaKTUIeCK! He Pa3INdaiTCa U
IPYNNMUPYIOTCA C a3MaTCKUMU ITaMMaMM, YTO IOATBEPsKIaeT
SIUIEMMOJIOTMYECKE TaHHbIe 00 MCTOYHYKe BCIIbIIKY (VIHamsa).

ITosy4yeHHBIE NaHHBIE MTONOJHAIT 0a3y JaHHBIX IIOCJIEN0-
BaTesibHOCTel reHoMoB BHO nyia npoBeneHnsa masibHERIINX
CPaBHUTEJbHBIX aHAJN30B [eHOMOB CYIIECTBYIOIIMX ¥ BHOBb
BBIZIeJIAEMBIX IIITaMMOB C LI€JIbIO OLIEHK! PUCKa BOSHMKHOBEHNA
HOBBIX BBICOKOIIATOTE€HHBIX IIITAMMOB I IEMOHCTPUPYIOT FeHEeTH -
YECKYI0 CTa0MJIBHOCTD BUPYyCa BHYTPM OTPaHNYEHHON BCIIBIIIKI
HaTypaJIbHOI OCIIbl, Tpon3olteaitesi B . Mocksa B 1959-1960 rr.

1. Shchelkunov S.N. (2013) An increasing danger of zoonotic
orthopoxvirus infections, PLoS Pathog, 9:1003756.

2.Kumar S. et al. (2016) MEGAT: Molecular Evolutionary Genetics
Analysis version 7.0 for bigger datasets, Molecular Biology and
Evolution, 33: 1870-1874.

3. Guindon S. et al. (2010) New algorithms and methods to estimate
maximum-likelihood phylogenies: assessing the performance of
PhyML 3.0, Syst Biol, 59: 307-321.

MOWCK FrEHOB BAKTEPMM BUOA ESCHERICHIA COLI ACCOLIMMPOBAHHBIX C BOJIE3HBHO

KPOHA

MaHonos A.U.*, Mo6eryy, O.B., Koctprokosa E.C., JlapuH A.K., Cemawko T.A., babenko B.B., lopogHuyes P.b., JlucuupHa E.C.,

LLlep6akos M.J1., Mnbuna E.H., FloBopyH B.M.
MOHKL, Pusmko-xumnueckom mepgrumHsl OMBA Poceun, Mockea
*e-mail: paraslonic@gmail.com

Bonesurp Kpona (BK) — XxpoHndYeckoe BocIaJuTeJIbHOE 3a-
foJsieBaHMe KEJIYLOYHO-KNUIIIEYHOTO TPAKTa — 3a4acCTyIO CO-
NIPOBOYKAETCA IOBBIIIEHHBIM COLEPYKaHNEM B KUIIEYHOM
MuKpobnome 6axTepuit Buma Escherichia coli. ITenbro Hatiero
JCCJIeJOBAHNA ABUJIOCH BbIABJIEHIE T€HOB I OIIEPOHOB, KOTO-
pble BCTPEYAIOTCH CTATUCTUYECKN 3HAUMMO Yallle B FeHOMax
OaxTepuii E. coli, BelIeJIeHHBIX 13 JiI0fel ¢ Oose3Hbio KpoHa,
10 CPaBHEHNIO ¢ reHOMaMy 6aKTepuii BbIAeJIeHHbIMI 13 30PO-
BBIX Jifoziet. Taksxe MbI MICCIIeJOBAJIN X IIPETIOJIOKATEIbHYI0
SBOJIIOLMIOHHY IO VICTOPUIO.

Mps! mpoBesiut CpaBHUTEJIbHbBIN FeHeTYeCcKIii aHa 3 OaKTe-
puii Buga E. coli m30mpoBaHHbIX 13 OMOIICUITHOTO MaTepuaJia
u o6pasnos kajsa 10 marmentos ¢ BK (B cpenuem 3 o6pasia Ha
ralyeHTa) ¢ IpuBJIedeHreM MHpopMaImy 06 yKe N3BECTHBIX
reHOMax JJAHHOTO BIJA.

Jlyisi eBATM U3 [ecATH MalIeHTOB Mbl HabJro1aim Kpai-
He BBICOKOE CXOJCTBO TeHOMOB OTJeJIbHBIX 130JATOB E. coli
M30JIMPOBAHHBIX 13 OJHOTO naiuenTa (MeHee ueM 200 ofHOHY -
KJIEOTUMOHBIX 3aM€EH Ha I‘eHOM). STO CBUOETEJIbCTBYET B I10JIb-
3y IPEAIOJNOKEHN, 9YTO B MUKPOQJIOpE JIIOEN, KaK IIPaBIIIo,
€CTb OIVIH JOMUHMUPYIOIm ramMm E. coli.

PusoreHeTHHECKNIT aHAJNS3 He BBIABUJI KJIACTEPU3AIN Te-
HOMOB IIITaMMOB, aCCOIMPOBAaHHLIX ¢ Oosie3HbI0 Kpona. Ha oc-
HOBE IIOCTPOEHHBIX IPYIIIT TOMOJIOIUI ObLIO IPOBEEHO CpaBHE-
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HIIe IIPEJICTaBJIEHHOCTY 'eHOB B IIITAMMAaX, V30JIPOBAHHBIX U3
moneit ¢ BK, 1 31opoBeIx Jrozgeit. Bouio onpexnesero 167 reHos
C MIOBBIIIIEHHO IIPEICTABJIEHHOCTHIO B IPYIIIE IITAMMOB, aCCO-
mympoBaHHEBIX ¢ BK. BLI0 BEIABIEHO CTATHCTUYECKY 3HAYMMOE
pasandne B IpeACTaBIEHHOCTY PALA OIEPOHOB: YTUJIN3AINNA
IIPOIIAHAMOJIA, TAJaKTUTOJIA, 3aXBaTa KeJe3a, FeHOB MHBA3WIL.

CucreMa yTuansalnuy IpoIaHauosia B Buje pdu onepoHa,
a He OTJeJIbHBIX (DEPMEHTOB, PEIKO BCTpeYaeTCA B reHOMax k.
coli. Tak, n3 83 uccyieJOBaHHBIX T€HOMOB JaHHBIN OITEPOH ObLIT
obHapyskeH b B 11 u3 Hux. IIpy 5T0M, OH IPUCYTCTBYET Y
(pUIIOTEHeTMYECKY OYeHb OTAAJIeHHBIX IITaMMOB E. coli, BKJIIo-
4yas OIVH IIITaMM, MMeIuii Juilb 95% HyKJIeOTUHOE CXO-
CTBO C APYTMMU HITAMMaMU (ITO COITOCTaBMMO CO CXOJICTBOM
K IpyruM BuaaM). Panee, JaHHBIN ONEePOH OBLJ OIMCAH B T€HO-
Max baxrepnii Klebsiella pneumonia 1 BBICKa3bIBAJIOCH IIPE -
II0JIOKEHMe, YTO Haandue onepoHa y E. coli ecTs ciencrBue
TOPM30HTAJILHOTO IIepeHoca. B To ke BpeMsa aHaJIM3 TeHHOTO
OKPYKEHNs JAaHHOTO OIlIepOHA TP IOMOIIM padpaboTaHHOTO
HaMJ METOJA ¥ aHAJM3 PACCTOAHMI MEMKIAY HYKJIEOTUIHBIMMI
I10CJIEIOBATEJIBHOCTAMY II03BOJIAET IIPEATIONIOKUT BEPOATHOE
BEPTUKAJbHOE HACJIEJOBAHNA I YaCTYIO II0TEPIO TeHOB JaHHOTO
omepoHa y E. coli.

Paboma noddepacara eparmom PHD 16-15-00258 «E. coli
KaK muuwends mepanuu npu 6oaesnu Kponar.
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OLUEHKA TEHETHUMHECKOIO PA3SHOOBPA3MA BAKTEPUATIbHbBIX MATONEHOB KAPTO®EJIA
Mupownnkos K. A."?*, Kabarosa A.l."2, Bo Txu Hrok Xa?, Bapannuk A.l.", Mupownukos K.K.23, Camapos H.M.%,

LHengep M.M.', Towakos C.B.*, Urnatos A.H.2

1 MncTtutyT Broopranmueckoi xummn um. M. M. LLlemskuHa n FO.A. OBunHHmkosa PAH, Mockea
2 OO0 MHccneposaTtenbckui LeHTp «PutoMHkeHepusi» Mockosckas obn. c. Porauéso

3 UHetutyT mukpobuonormm um. C.H. Bunorpapckoro, Mockea

4 bantuiickmin MepepanbHbii YHuBepcuteT um. M. Kanta, KanunuHrpap,

*e-mail: kmi@ibch.ru

IlekTonuTU4IecKkue (PUTONATOTeHHble DHTepobaKTepun
(Pectobacterium spp. u Dickeya spp.) - IpudnHa 3HAUNTEIb-
HBIX [IOTEPDb NPV BBIPAIIMBAHUM M XPaHEeHUM KapTodesid.
B xogne npexcraBasemoro uccaenoBaHUA KoJuleKIua u3 165
MB0JISATOB MEKTOJUTUYECKUX OaKTepuil Obljia reHeTU4eCKNu
cucremarusuposaa (RAPD u AFLP-npodunnposanue.
MLST-anamm3, 16S pPHK u nosiHoreHOMHOE CEKBEHMPOBAHNE).
IIo pesyapTaram cusnosorndecknx, 6MOXMMUYECKUX
VI TEHETUYECKUX XapPaKTePUCTUK BbIeJeHbl 17 MTaMMOBBIX
rpynm. 10 rpynn npencrasiieHsl mraMMmamu Pectobacterium
carotovorum subsp. carotovorum, 2 rpyumnsl Pectobacterium
atrosepticum, 1 rpynmna Pectobacterium wasabiae, 1 rpymnmna —
Pectobacterium carotovorum sbsp. (6e3 mounozo onpedesernus
nodeuda), 1 epynna— Dickeya solant, 2 rpynmnsr — Dickeya di-
anthicola u Dickeya spp. B yeaom, maxoe pacnpedesenue
namozenog xKoppeaupyem c HuUMONAMOAO2ULECKOU
Kapmunot, nabarodaemoti 0as 6axmepuosos Kapmogeas
8 cmpaHnax ¢ ymepenusvim Kaumamom [1-3], ¢ nexomopwvimu
payxmyayusmu no ecmpeuaesmocmu Pectobacterium atrosep-

ticum u docmamouno 8vicoxoli 0oneli Dickeya spp. 8 kauecmaee
8030youmenetl MAKOU eHUAU U UePHOU HOMCKU. VIHTepecHbIM
HaOJIIOIeHVIeM ABJIAETCA CrelpIecKa st aKTYBHOCTD M3BECTHBIX
baxrepuodaros Pectobacterium u Dickeya 1o OTHOIIEHUIO
K KOHKPETHOII LITaMMOBOII IPYIIle MUKPOOPTaHU3MOB,
YTO IIpeJIosaraeT IIepBUYHOE PeleNTOPHOe B3aMOeliCTBIe
dpara ¢ IOBEPXHOCTHBIM II0JVICAXAPUIOM OaKTEePUAIBHOM KIETKIL
OOHapy:KeHHble 3aKOHOMEPHOCTHY II03BOJIAIOT MOHUTOPMHT
pacrpocTpaHeHus [aTOreHoB KapTodeJis, OIeHKY METOI0B
MOJIEKYJIAPHON AMAarHOCTUKM, M PalMOHAJbHBIN moxbop
HaxTeprodaros s IPOMIAKTIKY Pa3BUTHA OAKTEPIO30B
Hccnedosarnue noddepicaro epanmom PHD Nel6-16-00073

1. S.H. De Boer et al. Pectobacterium spp. associated with bacterial
stem rot syndrome of potato in Canada (2012) Phytopathology, 102:
937-947.

2. M.Pasanen et al. Characterisation of Pectobacterium wasabiae and
Pectobacterium carotovorum subsp. carotovorum isolates from dis-
eased potato plants in Finland (2013) Ann. Appl. Biol., 163: 403—419.

3. A.-H. Vruaros et al. Pacipoctpanenne Bo30ynuTeseit 6akTepros3os
raprodessa B PP (2014) Kaprodens u ooy, 6: 28—30

XAPAKTEPUCTHMKA TEHOMOB AKTYAJIbHbIX LUTAMMOB NMATOMEHOB KAPTOMEJ4A

PECTOBACTERIUM U DICKEYA

Mupownnkoe K.K.'?*, Kabanosa A.l."3, BapaHHhuk A.lN.3, Camapos H.N.*, Kopxenkos A.A.*, LLHeligep M.M.3, Towakos C.B.4,

Urhatos A.H.', Mupownukos K. A. '3

1 OO0 Uccneposatenbckui LeHTp «PutoMHkeHepus» Mockosckas obn. c. Porauéso

2 Nncturyt mukpobronormn um. C.H. BuHorpapckoro, Mocksa

3 UHcTnTyT Broopranmueckon xumun um. M.M. LLiemsiknHa n FO. A. OBunnnmkosa PAH, Mockea
4 banturickmi MepepanbHbii YHuBepcuteT um. M. Kanta, KanunuHrpap,

*e-mail: infon18@gmail.com

VlccnenoBaHye KOJJIEKIINNM MB0JIATOB IEKTOJINTUYECKUX (PUTO-
MaTOTeHHBIX dHTepobaKTepuii (Pectobacterium spp. u Dickeya
SpPp.), IATOTE€HHBIX KapToessa OMOXMMUYECKIMI MeToJaM’
VI TEHOTUIIMPOBAaHMEM I103BOJIMIJIO BBIAEJNUTH 17 MITaMMOBBIX
rpyunn. JIya TunoBbIix Hanbosiee BUPYJIEHTHBIX IIPEICTaBUTE-
Jleit IeBATU TPYI, OTHOCAIMUXCA K BunaM Pectobacterium
carotovorum subsp. carotovorum, Pectobacterium
atrosepticum, Pectobacterium wasabiae u Dickeya solani,
OBLJIM IOATOTOBJIEHBI FeHOMHBIE 0MOJIMOTERN U IIPOBELEHO
TIOJIHOTEHOMHOE CEKBEHMpPoBaHue ¢ momoInbio Illumina MiSeq.
COopku reHOMOB, IToJy4eHHbIe ¢ oMol SeqPrep, CLC
Genomics Workbench n SPAdes 3.8.0, agHOTMpOBaJIM C IIO-
morbio cepsepa RAST u IIO PROKKA.

JI3BecTHO, YTO (puTONIATOTEHHBIE ITIEKTOOAKTEePMI, 0OCOOEH-
Ho noaBuz Pectobacterium carotovorum subsp. carotovorum
OTJINYAIOTCA BBICOKOJ MeHEeTUYeCKOll BMEeHIYMBOCTbIO, Jlysa
OIIeHKM Pa3JN4niil, OIperesdIolNX BUPYJIEHTHOCTD, IPU-

Cc0oco0JIAEMOCTD K KIAMMATUUYECKNUM YCJIOBUAM U PaCTeHU-
AM-X03sieBaM, ObLI IPOBEIEH HAIPAaBJIEHHbIN OnonHdopMa-
TUYECKUI aHAJN3 IeHOB, aCCOUMMPOBAHBIX C IATOr€HE30M.
Ocoboe BHUMAaHME YA CUCTEMAM CEKPEeIN, PeryJIanun
[IOABUKHOCTY, (POPMUPOBAHNSA OMOIIJIEHOK; TeHOMaM IIpel-
CKa3aHHBIX IIPOdaros, KackajgaM CUHTe3a adpobaKTUHaA, CU-
IePOPOPOB U TIOBEPXHOCTHBIX ITOJMCAXAPUIOB, TETEPMIUHAHT
BUPYJIEHTHOCTH, (PePMEHTOB, OTBETCTBEHHbBIX 3a Jerpafaliiio
pacrturesnbHO TKaHM. [ToIydeHHbIe JaHHBIE IIPEICTABIIAIOTCS
BaKHBIMU JJIs OLIEHKM F€HEeTUYeCKOro padHoobpasus 6akre-
puit ponos Pectobacterium u Dickeya, HupKyIiAnun onpene-
JIEHHBIX IITaMMOBBIX I'PYIII Ha Tepputopun Poccun, a Takixe
CHCTeMAaTU3ALN Pa3JINUNii, OIIPeSesIAIX BUPYJIeHTHOCTD,
IpUCII0CcobIIAEeMOCTD K KJIMMATUIECKUM YCJIOBUAM, PACTEHN-
sAM-X03s51eBaM 1 0aKTepraIbHbIM BUPYCAM.
Hccaedosarue noddepcaro epanmom PHD No16-16-00073
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BHYTPMBMOOBOW CPABHUTEJIbHbIM AHAJIUM3 CTPYKTYPbl XPOMOCOM KJTYBEHBbKOBbIX

BAKTEPUMI NTFOLIEPHbI SINORHIZOBIUM SPP.
MyHT1aH B.C.*, HYepkacosa M.E., PymsHuesa M.J1.

MIrbHY Bcepoccuickmii HayHHO-MCCEeAOBATENbCKMI MHCTUTYT CEMbCKOXO3MCTBEHHOM MUKpobuonorum, r. Cankt-MNetepbypr, rop.

MywkmH 8
. .
e-mail: vucovar@yandex.ru

T'eHoMHBIE XapaKTePUCTUKY IPOKAPUOT MOTYT IIPETEPIIEBATD
CyllecTBeHHbIE I3MEHEeHNs B PAAY ITOKOJIEHII B 3aBUCUIMO-
CTU OT YCJIOBUII OKpYsKaroieii cpenbl. C 11eJIbI0 BBIABJIEHUA
MIPUYYH V3MEHYMBOCTY pa3Mepa reHOMOB ObLJI IIPOBEJIEH 10—
JICK HYKJIEOTUIHBIX II0CJIEN0BaTEJIbHOCTEl, KOTOPhIe MOIYT
ABJATHCA IOTEHUIMAJBHBIMY CaliTaMy TOMOJIOTMYECKON pe-
KOMOMHAIMM y IIITAMMOB 5 IITAaMMOB KJIyOeHbKOBBIX DaKTepIit
JrorepHbl BuaoB Sinorhizobium meliloti n S.medicae, Bbie-
JIEHHBIX U3 KJIyOEHbKOB pacTeHuii, coOOpaHHBIX B reorpadu-
qecKM pas3anyHbIX pernoHax (I'epmanusa, Vramna, Ppannnsd,
Kaxaxcran, ABcTpanusa). B pabore Obliy npuMeHeHBI cie-
LyIOIJie MEeTOABI: CPaBHUTEJIbHAA FeHOMHAA rMbpuansanmus
(CGH) obwert JHEK ¢ 6uounnamn SM6kOligo, ckoHCTPYyUpO-
BaHHBIMJ Ha OCHOBE ITOJIHOT€HOMHBIX JTaHHBIX PepepeHCHOro
mramma S.meliloti Rm1021, mosHOreHOMHBIE CeKBEHMPOBAHIE
1 CpaBHEHIe HYKJIEOTUIHBIX [I0CJIe0BaTeJIbHOCTEN, a TaKKe
ouonHpopMaTHUecKe MeToabl 1 on-line pecypcsr (Islander,
Rhizogate, Emma, Rast, Artemis).

Y cTaHOBJIEHO, YTO Pa3Mephbl XPOMOCOM YKa3aHHBIX IIITAMMOB

BapbupoBasn ot 3.65 10 3.91 MJIH.ILH., IPY TOM, YTO TUOPUAN-
3aIIOHHOE CXOJICTBO XPOMOCOM IIITAMMOB C XPOMOCOMOII pe-
depencuoro mramma gocturao 96.0-99.3% (no qanasiv CGH).
ITorasano, 9To pubocoMaJsibHbIE OIIEPOHBI KIyOeHBPKOBBIX OaK-
Tepuii JIIOIEPHBI JIOKAJIM30BaHbI B KOHCEPBATUBHBIX 00J1aCTAX
XPOMOCOM IIITaMMOB. BBISIBJIEHO, UTO He IeTEKTUPYeMble I'eHbI
JIOCTOBEPHO Hallle JIOKAJIN30BaHbI B TEHOMHBIX OCTPOBAaX PU-
300171, Ha KOTOPBIE TaKsKe IPUXOAUTCA OCHOBHASA PasHUIA B
pasmepe 1 CTPYKTyPe XPOMOCOM IIITaMMOB. Bcero BLIABIJIEHO He
MeHee 12 TUIIOB CTPYKTYPHBIX TOYEK BO3MOYKHOTO BCTPAVBaAHNA
ocTpoBoB. Takum 06pas3oM, B XpoMOCOMax KJIyOeHbKOBBIX OaK-
TepPUii JIF0I[ePHBI JIOKAJIM30BaHbI TOPAYNE TOUKM PEeKOMOVHAIN
¥ MapKepbl KOHCEePBaTMBHBIX 00J1aCTel, YTO MOYKHO MCII0JIb30-
BaTb JJI MOHUTOPVHTA 3MEeHEeHNI BHY TPUBIIOBOM CTPYKTYP-
HOJI OpraHyM3aIy TeHOMOB XO3ICTBEHHO-3HAUVIMBIX OaKTepPUIL.
Paboma noddepacana eparnmamu POPIU 17-04-02011,
15-04-09295, PHD 17-16-01095

AHAJIM3 TEHA G23 T4-MOOOBHbIX BAKTEPUOMATOB B O3EPE BAMKAJT METOOOM NGS
Motanoes C.A."*, KpacHonees A.FO.", Mnagkux A.C.2, TynukuH A.E.3, Kabunos M.P.3, Benbix O.M.", Bytuna T.B.!
1 Jlumnonormueckmit mHcTuTyT Cubupckoro otaenenus Poccuickoi akagemmun Hayk, MpKyTck

2 PKY 3 UpkryTekmn HAMYU, UpkyTtek

3 UnctutyT Xummdeckon buonorum u ynpamentansHon Meguumnsl CO PAH, Hosocnbupcek

*e-mail: poet1988@list.ru

Baxrepnodarn (Bupycs! 6akTepuit) BAUAIOT Ha TeHETUYIECKOe
pasHoobpasne 1 KOHTPOJIMPYIOT YMCIEHHOCTb OAKTePuMit 1 11~
aHOoDaKTepuii, B 3HAUNTEJILHO Mepe olpenesiad 61opas3Hoo-
Opasue, CTPYKTYPY, IPOAYKTUBHOCTE U (DYHKIMOHNPOBaHIE
BOJIHBIX 9KOCJCTEM.

ITesns pabotrs! — BBIABUTE padHoobpasne T4-6akTepuodaros
B reJjiarmaJy o3. bajikaJs Ha ocHOBe aHaJsmM3a (pparMeHTa resa
OCHOBHOT'O KaIlCUIHOro 0eska gp23, ucrnons3ysa meton NGS.

IIpo6er Bogbl oTobpanbl B aBrycTe 2013 roma B o3e-
pe Barikas. O6paboTky mMaTepuasa UM aMOJIUPUKAINIO
¢dparmMeHTOB reHa g23 NpPOBOAMJIM, KaK ONMCAHO paHee [1].
CexkBeHNUpOBaHNME OCYILIeCTBJIANN Ha matdopme MiSeq
(Illumina) B OKII “Tenomuka” CO PAH (MXBPM CO PAH).
Jlois aHaM3a MOJIyYeHHBIX HYKJIEOTUIHBIX I10CJEeI0BaTe N b-
HOcTel npuMmeHanu nporpammsel QIIME, CD-HIT, BLAST,
MrBayes 1 UniFrac.

B pesyabraTe paboTe! nosydena 33701 nmocaenoBaTeib-
HOCTb (pparmenTa g23, oupenesieHa 141 OTE. Haubousbiee
CXOJCTBO PEIPEe3eHTAaTUBHbIX II0CIE0BATEIbHOCTEN BhIAB-
JIeHO ¢ reHaMu g23 u3 03. Bypsxe n Ancu (Ppannus) [2]. B pe-
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3yJsbTaTe (PUIOTEHETNYECKOro aHa 3a BhIABJIEHO G0JIbIIIOe
paszoobOpasue T4-nonobusIx 6axkTepuodaros, aHaans dera-
pasHo00pasns MoKkasaJl UX OTJIM4Me OT cooblecTB GaKTepro-
haroB APYTUX DKOCYUICTEM.

Taxum 06pa3oM, BIlepBble IIPOBEEHO JICCIIeI0BAHIE CTPYK-
Typbl cood1riecTBa T4-110100HBIX 0aKTEePMO(AroB B IIJIAHKTOHE
03. Baiixkas Ha ocHOBe NGS-cekBeHNPOBaHMA TeHa OCHOBHOTO
kancugHoro 6eska gp23. IIpoBeieHHBIN aHAINS IIOKA3aJI (-
(heKTUBHOCTD JaHHOTO ITOAX0/a. B majbHelIeM IIaHupyeT-
CA IPOJOJIKNUTD ucciaenoBanne T4-6akTepnodaroB B pa3HbIX
KOTJIOBMHAX U B JIMTOPAJIBHON 30He 03. BaikaJ g olleHKN
HauboJIee IMOJHOTO Pa3HOOOPa3MA ITOV IPYIIILI BUPYCOB U X
pOJI B BKOCHCTEME 03epa.

Paboma noddepacara eparmom PODI 16-54-44035 Mone_a.

1. Butina T'V. et al. (2010) Phylogenetic diversity of T4-like
bacteriophages in Lake Baikal, East Siberia, FEMS Microbiol. Lett: V.
309. Ne 2. P. 122—-129.

2.Zhong X., Jacquet S. (2014) Differing assemblage composition and
dynamics in T4-like myophages of two neighbouring sub-alpine
lakes, Freshw. Biol. V. 59. No 8. P. 1577-1595.
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CEKBEHMPOBAHME TEHOMA BAKTEPUAJIbBHOTO LLUITAMMA-CMMBMOHTA 3BIJIEHbI 3EJTEHOM

PAENIBACILLUS SP.

PyneHckas FO.A.', Tepacumos E.C.", ®dnerontos N.H.2, Jlorauésa M.[.3, LLlenkyHos M.N.34, LLITpaTtHukosa B.FO.3,

KonecHukos A.A.!

1 MT'Y rimenn M.B. JlomoHocoBa, Bruonoruyeckuii dpakynbtet, Mocksa, Poccurckas Mepepaums
2 Biologické centrum AV CR, Parazitologicky Ustav, Ceské Budéjovice, Yexus
3 MI'Y umenn M.B. JlomoHocoBa, MHCTUTYT donanko-xmmudeckon buonormm umenn A.H. benosepckoro, Mocksa, Poccurickas

depepaums

4 MHctutyT npobnem nepepaym nncpopmaumn um. A.A. Xapkesuua PAH, Mocksa, Poccurickas Degepaums

‘e-mail: vtosha@yandex.ru

B pesyisbTaThl BIEKTPOHHO-MUKPOCKOIMYECKOTO MCCIe-
nosanuda Euglena gracilis 6p17m BeIsABIIeHbI OaKTepUM HEMUB-
BECTHOIO BUJA, IPEAIOJIOKNUTENbHO cuMmbnorndeckue. C me-
JIBIO JICCJIEJOBAHUA UX POJIM B 3KMBHEHHOM InKJe Euglena
gracilis OblLI BbIEJIEH B YMCTYIO KYJIbTYPYy OaKTepuabHbIi
LITAMM ¥ [IPOBEJIEHO YePHOBOE CEKBEHNPOBAHME €r0 TeHOMA.
Jloig sroro Oblyia IpoBesieHa IPOOOIOATOTOBKA CTaHIAPTHBIX
O6ubIMOTEK IO IPOTOKOJIAM JJid miatodgopmsl Illumina: map-
HOKOHIIEBBIEe UTeHusA ¢ aanHoit BcraBeu 300-400 m.H., a Tak-
sKe nBe 6ubsmorTekn «mate-pair» co BCTaBKOW 3-4 ThIC. IL.H.
u 6-8 TeIc. n.H. CekBeHNPOBaHMe IIPOBOANMIIOCH Ha IIpubope
HiSeq2000 (Illumina). Jaa c60pKM MCIONIB30BAJIN BCE TPU
Tuna 6ubamorex. C60pKa KOHTUTOB OCYIIECTBJANACH C II0-
motIbio paga coopmuros: SPAdes, Velvet, CLC, Newbler.

Duorenerndeckne naxHuble 1o pubocomasnsroit PHE nosso-
Ja oTHecTH OakTepuio K pony Paenibacillus.

HecmoTps Ha JaHHBIE BEICOKOTO KaUeCTBa U OYEHb DOJIBIIIOe
MOKPBITYIE (HECKOJIBKO COT THICAY), CAMBIN JJIVHHBI KOHTUT
13 BCEX BapMAHTOB COOPOK He mpeBbIaa 972 ThIC. ILH. IIPU
obureii qumHe reHoma 5,6 MJH. IL.H. Py4HO aHaM3 mokasad,
YTO CJIOPKHOCTH COOPKM BBI3BaHA IPUCYTCTBUEM 1) HECKOJIBKIUX
ronuit 23S RN A, opraHn30BaHHBIX B TaHJIEMHBIE IIOBTOPHI, 00-
miasd OJVHa KOTOPBIX IIPpeBhIlIaeT NJJINHY BCTaBKM MMEIOIIMXCA
oubsmorex JHE, 2) pana y4acTKOB ¢ O4eHb BBICOKVIM COZEP-
sxaHneM I'I]-map, KOTOpBIE I1JI0X0 CEKBEHNPYIOTCSA TEXHOJIOT -
eit Illumina. B HacTosAllee BpeMa IPOBOOUTCA (PMHAINBAINA
reHOMa C IPUMEHEHNEM JOTIOJHUTEIbHBIX METOANK.

Paboma noddepacara eparnmom PHD Ne14-50-00029.

HYKNEOTMUOHbIN AHATIM3 TEHOB BUPYJIEHTHOCTU KNTYBEHBKOBbBIX BAKTEPUIA JTFOLLEPHBI

CakcaraHckasa A.C.*, MyHtsH B.C., PymsaHuesa M.J1.

MIrBHY Bcepoccuickuii HayHHO-MCCNeA0BaTENbCKUIM MHCTUTYT CEMbCKOXO3SMCTBEHHOM MmuKpobuonorum, CankT-lNetepbypr

*e-mail: allasaksaganskaya@mail.ru

B nanHOI paboTe IpoBeieH aHAN3 YPOBHA BHYTPUBILOBOIO
HYKJIEOTUIHOTO Pa3Ho00pasdnusd reHOB BUPYJIEHTHOCTI NodA,
nodB, nodC n nodH, neTepMUHUPYIOIINX CUHTE3 BUIOCIIEI-
pmuHOI curHaabHOM MoJiekyJibl Nod-akTopa y KiyObeHbKO-
BBIX GakTepuii soniepHel Sthorhizobium meliloti.

CekBeHMpOBaHME TeHOB ObLIO BBIIIOJHEHO C IIOMOIILIO aB-
Tomatudeckoro cekBeHatopa CEQTMS8000 dpupmsr Beckman
Coulter (USA). Hykaeotunsoe pazHoobpasue OI[eHUBAJN C
nomouibio mporpamMmbel DnaSP. Suauennsa dN/dS (cootHorre-
HII€ HECYHOHVMIYHBIX 3aMeH K CHOHVMIYHBIM) BBIYVCJIIAIN B
nporpamme MEGA 5.04.

B peayabrate in silico ananusa 112 HYKJIEOTUAHBIX 10—
cJIeJoBaTeJIbHOCTE nod TeHOB HaMOOJIbIINII YPOBEHb HYKJIe-
OTUIHOTO pa3Hoobpasusa noxkasaH ajsa reHoB nodC u nodB,
JIeTepMUHUPYIOIINX, COOTBETCTBEHHO, cuHTe3 Nod-(arTopa
OIIpeieJIeHHON AJIMHBI U JealleTUINPOBaHNEe HePeayIUPYIO-
m1ero koHa MoJiekyasl (Pi=0.02680 u 0.02770). Bosee Hu3Kmit
YPOBEHBb pa3HO00pasns BbIABJIEH AJsA reHoB nod A n nodH, ot-

BETCTBEHHBIX 3a BIUJIOCIIEIM(IYHOE JEKOPUPOBaHEe CUTHAIb-
HOI MoJieKyJibl (3HaueHMs Pi cocrasuim 0.01672 11 0.01066, co-
orBeTcTBeHHO). COrylacHO BBIYMCJIEHHBIM 3HaYeHuAM AN /dS,
ret nodC BepOATHO HAXOIVITCA [10/], BIMAHMEM II0JIOKUTEIIBHO-
ro 3BoJIOIMOHHOTO naByeHud (AN /dS=1.93), yTo moskeT ObITb
00y CJIOBJIEHO BJIMAHNEM PACTEHNA-X03ANHA.

Taxum o6pas3oM, B pe3yJbTaTe aHaJM3a BHYTPUBUIOBOTO
HYKJIEOTVITHOTO pa3Ho00pasyisi TeHOB BUPYJIEHTHOCTY BbISBJIEH
BBICOKNII YPOBEHb IIOJIMMOP(M3Ma [eHOB, OTBETCTBEHHBIX 3a
CMHTe3 CUTHAJILHOM MOJIEKYJIBI KJIyOeHbKOBBIX OaKTepmii JIro-
nepHe! S. meliloti. MOXHO IIPEAIIONI0MKUTD, UTO B CJIydae reHa
nodC, IeTepMIHIPYIOLIEeT0 CUHTe3 0JIMIocaxapUaHOTO0 0CTOBA
CUTHAJIBHOI MOJIEKYJIbL, IIPOMCXOAUT OTOOP OIIpeiesIeHHbIX aJl-
JeJieit, o0yciaByBaOMMX HauboJjee yCclenrHoe cumMonoTde-
CKO€ B3aMMOJENCTBYIE C PACTEHNAMI-X03A€BaMIL.

Paboma 6vLra noddepicana epanmamu
PDODI 15-04-09295a u 17-04-02011a.
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MOEHTUDUKALMSA MOOMDUKALIMA OHK M. GALLISEPTICUM METOOOM SMRT CEKBEHMPOBAHMS
Cemawko T.A.*, Apsamacos A.A., MapanuHa M. A., Ducyros I'.HO., FosopyH B. M.

MHKL, domsmko-xnummueckon mepgmupHel DMBA Poccrm, Mockea
*e-mail: t.semashko@gmail.com

Muycoplasma gallisepticum — 6akTepus, IpUHALIEKAIIAA
k kyaccy Mollicutes, He nMeroIIaa KJI€TOYHON CTEHKM U Xa-
pakTepuayolasaca MaJblM padMepoM reHoma. IJosaTomy oHa
ABJIAETCA YA0OHBIM MOJEJIbHBIM 00 bEKTOM JJIA CUCTEMHOIO
JICCJIeNOBAHMA MUHMMAJJIBHON KIETKN. VI3 aHHOTMPOBaHHBIX
cucreM asa moaudukanym JHE B nccienyemMom HaMu IITam-
Me S6 IPUCYTCTBYIOT 2 CUCTEMBI PECTPUKIIMM-MOIUMUKAIINNA
(CPM), koTopsie 06e metuanpyior N6-aTom asora ageHnHA
(m6A).

Panee 111 BBICOKOIIPOMBBOANTEIBHOM AeTEKIMM MO~
ranumii JHEK mmpoko ucroap30BaIca MeTOL 0MCyIb(MUTHOTO
CEeKBEHMPOBAHNA, CIIOCOOHBIN eTeKTUPOBATh METUIINPOBa-
HMe NUTOo3MHa 110 5 rnojoskenuio (mHC). B Hacroamniee Bpema
17151 BBICOKOIIPOM3BOUTEJILHON e TEKIMN PAia MOgUQPUKAII
JHE, Brarogaronmx 1 m6A, u m5C, HabupaeT NoIyasapHOCTb
SMRT (single-molecule real-time) cexBerupoBaHme.

C nmomompio SMRT cexkBenmpoBaHusa resomuoin JHEK
M. gallisepticum IUKOro TUIA U ee HOKAyTHOIO MyTaHTa I10
cyobennnuie (hsdsS), y3HaIIe [10CIeL0BaATEILHOCTD Cali-
Ta Moauduranuu oguoit u3 CPM 6v1y0 openesieHo, 4TO y

M. gallisepticum S6 akTuBHa ToabKO ogqua CPM I tumna, xo-
nupyemas resamu metuiarpancgepasst GCW_02355, hsdS
GCW_02360 n pecrpurradsl GCW_02365. Odra CPM He nme-
eT OJIM3KUX FOMOJIOTOB HI BCEro orepoHa, Hu hsdS cpeau ns-
BecTHbIX CPM. Brla onpesiesieH e€ MOTUB METUIMPOBAHUA
ANCNNNNCCT (meTnmpoBaHye IPOMICXOANT II0 000MM age-
HIHAM [0 KpasM ABYLEII0YeYHOr0 MOTIBA B IIPSAMOIL ¥ KOMILIIE-
MEHTaPHOI IEIAX), TAKIKe ABJIAIOIMIICA YHUKAJIbHBIM.
MaxkcumasibHaA JIOTHOCTD CAITOB METUJIMPOBAHUA BCTPE-
gaetrcd B reHome M. gallisepticum B reHaX HEKOTOPBIX ajre-
3MHOB 1 GEJIKOB yX0/a OT UMMYHHOIO OTBETa, B TO BpeMsA KaK
TPAHCII03a3bl I MOOMJIbHBIE 3JIEMEHTHI 00BIYHO PaCIIOJIOMKEHBI
B HEMETUJIMPOBAHHBIX pPermoHax. Takike, caiiTbl METUINPO-
BaHIA NPAKTUYECKM HE BCTPEUAIOTCA B IPOMOTOPAX IreHOB.
IToutn Bce caiiThl METUIMPOBAHMA MOAVIPUIMPOBAHDI IIPAK-
TUYECKU [TOJIHOCTHIO. 3% CaiiTOB ITOJIyMEeTUINPOBAHBI, IPUYEeM
MeTuampoBaHue orcyTcTByerT B Ilenit AGGNNNNGNT.
Paboma noddepcara eparnmom PHD 14—24—-00159
«Cucmemnoe uccaedosanue MUHUMAABHOU KALMKU HA
moleau Mycoplasma gallisepticum».

BUPYC 'PMIMIMA MNTHL,, BbIOENEHHbBIA OT KACINTMMACKUX THOJIEHEM (PHOCA CASPICA).
Cobones N.A."*, Tynsesa M.A.", LLlapwos K.A.', Kypckaa O.T'.", LLlenkanos M.FO.2, Anekcees A.FO.", LLlectonanos A.M.'
1 HUM skcnepumeHTanbHOM M KnMHUYeckon megmumHbl, Hosocnbupcek

2 [lanbHeBOCTOUHbIN cbefepanbHbii yHMBepcuTeT, BnapnsocTok.
*e-mail: sobolev_i@hotmail.com

Kacmmiickoe mope pacriosiosxeHo B pajioHe IlepecedeHnsd He-
CKOJIBKUX IIyTel MUTPaluy ITUI], YTO 00yCIIaBINBAET BO3-
MOJKHOCTb X KOHTAKTa C DHAEMUUYHBIMI MJIEKOIUTAOIIIMUA
VI MOKET CII0COOCTBOBAThL MEXKBIIOBOI IIepeade PasIMIHbIX
IIaTOTeHOB, B TOM 4MCJIe Y BUPYyca Irpuia. B MesKIyHapOIHBIX
0a3ax JAaHHBIX /1A OOJIBIIIMHCTBA IIITAMMOB BUpYyca rpurna A,
BbIJIJIEHHBIX OT TIOJIeHel (Bcero 81 mrraMm), JOCTYITHBI TOJIBKO
YaCTUYHBIE TTOCJIefoBaTeibHOCTY TeHa HA, a He Bcex 8 cermeH-
TOB reHOMa. Kpome TOro, 0oTCyTCTByeT MH(POPMAIVIA O TeHOMaX
BUPYCOB Ipumma A, BeIJeJIEHHBIX OT TIOJIEHE Ha TepPUTOPUN
P® B n1esiom u B akBaTopun Kacnmiickoro Mops B 4aCTHOCTIA
ITesbio aTOTO MCCIIEOBaHMA ObLIA OI[EHKA BOBMOYKHOCTI MEXK-
BIJOBOJ TPaHCMMCCUY BUPYyCa TPUIIA OT IepeJeTHBIX IITUI]
K BOJHBIM MJIEKOIIMTAIONMM Kacmmiickoro Mops, a Takske 13-
yUeHMe TeHeTUYEeCKOr0 pa3dHoo0pasusa 1 (PUIIOTeHeTUYeCKUX
cBA3ell 00HAPYIKEeHHBIX IIITAMMOB BUPYyCa T'PUIIA HA OCHOBE
CUKBEHCOB BCEX CETMEHTOB r€HOMa.

C unrepsaaom B 10 jet (2002 r., 2012 r.) B sByX 06pas-
nax 0MOJIOTMYEeCKOro MaTepuaJja OT TIOJeHell Ha rmobeperxbe
Kacnowniickoro mopsa Ob1a1 o0HapyskeH Bupyc rpunna A [1].
Brigenenne mrammon A /Caspian seal /Russia /1884 /2002 n
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A /Caspian seal /Russia,/T1,/2012 61710 BBIIIOJIHEHO Ha Pas3-
BUBAIOIMXCA KypMuHBIX d3Mbpunonax (PKO). IlomHOreHOMHOE
CeKBeHMpoBaHye ObLJIO BBIIIOJHEHO HA T€HOMHOM CEKBEHATOpe
MiSeq (Illumina) 8 HVV Bupyconorumu nm. JI.V. VIBaHOBCKOTO.
Duiorenernyecknit aHaaM3 OBIJI OCYILIECTBJIEH C MCIIOJb-
30BaHMEM IIOCJemoBaTeJabHOCTEl U3 60asd maunubix GISAID,
GenBank n IRD.

B pesyabTaTe BBINOJHEHHOV pabOTEI BIIEpBbIE IIOKa3aHO
[IPUCYTCTBIME B IOIYJIALMM TIOJeHel Bupyca rpunmna A /H4N6.
IIpu aTOM BBIZIEIEHHBIE C MHTepBaJioM B 10 jJeT mraMMbl Xa-
PaKTepU3YITCA 3HAUNTEJbHBIM CXOICTBOM reHOMOB (99-100%
B 3aBUCUMOCTY OT CETMEHTAa) U (PUJIOTeHEeTUIEeCKy OJIMBKO-
POACTBEHHBI IIITAMMaM BUpPyca IPUIIA IITUL, QUPKYJINPYIO-
IIVIM B MOITYJIAIVAX JUKUX II€PeJIETHIX IITHUI] Ha TEPPUTOPUN
EBpasnn.

Paboma gvinoanena npu noddepircke epanma
PODI 17-04-01919 A

1) Anexcees A.JO. n np. (2015). Beinesenne rpumnmna tuna A cy6rumna
H4NG6 y racnmiickux Tionereit (Phoca caspica). Marepuassr VIII mesk-
nyHapoHoi KoHdepeHmn «Mopckue Miekonuraye [osaprTukm».
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BbIOEJIEHME BUPYCA TPUMIMA MTUL, C PEOKOWM HA TEPPUTOPMM Pdd KOMBMHALMEN

MOBEPXHOCTHbIX MNMMKOIMPOTEMHOB (CYBTUIM H6NS).
Cobones MN.A.", LLapwos K.A.'!, Kypckas O.T.", ®apees A.B.?, Eroposa A.A.2, Kotenko A.B.2, Komuccapos A.B.?, BacuH A.B.2,

FOpros A.K.3, Anekcees A.tO.', LLlectonanos A.M.'

1 HUM akcneprmeHTanbHOM M KnMHu4ecKon mepmupmHbl, HoBocnbupcek
2 PrbY HNU rpunna MunmctepcTea 3ppasooxpaHenns Poceuiickon Pepepaumm, Cankt-MNMetepbypr
3 UHCTHTYT cncTematnkm n akonormm xmsoTHbix CO PAH, Hosocubupck.

*e-mail: sobolev_i@hotmail.com

Jl3yuenne Bupyca rpunna A (BI'A) B nonynanuax AMKUX
IITUI] B MeCTaX IIepecCedeHr s MUTPALMMOHHbIX nyTeﬁ[ II03BOJIAET
MOJYy4YUTh IpesicTaBJIeHNEe O COBPEMEHHOM TeHeTUIeCKOM
pasHo0Opas3My BUPYCOB, OIIEHUTEH BEPOATHBIE DBOJIIOLVIOHHBIE
TeHJEeHIM, a TaKKe UBYUINTh 0M0JIOrMYecKye CBOICTBA BHOBb
BO3HMKAIOIIMX BapPMAHTOB I UX OIIaCHOCTD.

B pamkax MHOroseTHero maydeHus nupkyaauuy BI'A
cpenu OVMKNX IepeJeTHBIX ITUI] BOJHO-0OJOTHON I'DYIIIIEI
Ha TeppUTOPUM 03epHOi cucTeMbl HaHb! [1-2] oT cepoit
yTKu (Anas strepera) Ob1a Bergesied mramMm A /gadwall /
Chany /97 /2016 cyoruna H6NS8. Vzosanusa supyca 6b11a ocy-
IIeCTBJEHA Ha Pas3BUBAIOIIMXCA KYPUHbIX 9MOproHax (PROI).
ITosiHOreHOMHOE CEeKBEHMPOBAHVE BBIIIOJHEHO HA T€HOMHOM
cexkBeHartope Illumina MiSeq nHa 6aze @I'BY HUII rpunmna
(Canxr-IleTepbypr).

Panee BT'A cy6runa H6N8 na teppuropun PP ne
obHapYysKMBaAJICA (BCErO B MUpeE OT IITHUI] BbIjeJieH 261 mramm
C TakOo} KOMOMHaIMell IOBePXHOCTHBIX TJIMKOIIPOTEeNHOB). 110
7 cermenTam resoma (PB2, PB1, PA, NP, NA, M u NS) mrramm

A /gadwall /Chany /97 /2016 pusoreneTnueckn 6JI130K K
mraMMaM pasdinysbx cyorumnos (HIN1, HSN3, H3N8), nsomm-
POBaHHBIM Ha 03epe HaHbI (UTO yKa3bIBaeT Ha PeaccopTalio
BT'A B nonynAnmax OTHUI] AUKKUX 011011eH030B). IIo cermeHTy
HA (xozmpyeT reMarrJiOTHHUH) BTOT IITAMM CXOX CO
mrammamu cybruna H6N2, Bergenenusivu B 2015 1. Kurae.
AMIHOKMCJIOTHAA IIOCJIEN0BATEILHOCTD CaliTa paclleleHna
remarraiotuayHa (PQIETR/GLF) XxapakTepHa AJIA TUINYHBIX
HMBKOIATOreHHBIX BapuaHToB BI'A. BepoaTHO, Myurpanms nTuiy
¢ repputopun Kuras, obycaosuna 3anoc BI'A ¢ HA cy6runa
H6 ma Teppuropnio PP, KoTopsIii B pe3ysbTaTe peaccopTalmn
IIpMBeJI K [T0ABJIEHNIO penkoro s PP BapuanTa Bupyca.
Paboma gvinoanena npu noddepircke epanma PODI No16-
34-00306\ 16 _moan.

1) M.A. De Marco et al. (2014) Virological Evaluation of Avian Influenza
Virus Persistence in Natural and Anthropic Ecosystems of Western
Siberia (Novosibirsk Region, Summer 2012). PLoS One. 9(6).

2) K.A. IlTapuios u gp. (2016). Sxosorndeckoe pasHoobpasme AUKNUX
IITHI] - eCTECTBEHHOIO pe3epByapa Bupyca Ipumnmna A Ha ore 3ara Hoi
Cubnupun. ¥Or Pocenn: srostorus, pazsurue. Ned(41): 56-65.

BbIOEJIEHME HOBOIO PEACCOPTAHTHOIO BAPUAHTA BUPYCA TPUIMIMA A/HINT OT CBMHEM
Cobones N.A."*, LLapwos K.A.", Kabunos M.P.2, Anmkuna T.FO., MypawkuHa T.A.', Kypckas O.T.", ToncTteix H.A.3,

lopopos B.C.3, JleoHos C.B.? Anekcees A.HO. ', LLlectonanoe A.M. '

1 HM akcnepumeHTansHOM M KIMHUYecKon megmumHbl, Hosocnbupcek

2 MHCTUTYT XMMMUecKon Buonormm u dpyHgamenTtansHom megmupmibl CO PAH, Hosocnbupck

3 Cubupckmii hegepanbHbii HayUHbIN LeHTp ArpobuotexHonormii PAH. MHcTuTyT skcnepumeHTansHoi BeTeprHapin Cubupm

v DanbHero Boctoka, KpacHoobck.
*e-mail: sobolev_i@hotmail.com

ITesbio paboThl ABJIAETCA U3yUeHNE TeHeTUYeCKOT0 Pa3Hoo0-
Opasusd U UBMEHYMBOCTY BUPYCOB IPUIIA, [IUPKYJINPYIOINX
B JIOKAJIBHBIX ITOIIYJIAIMAX CBUHEN HA TeppuTopuy Pd.

B 2016 r. npu nccstenoBaHMy CEKIVIOHHOTO MaTepuaJia OT CBY-
HeJl ¢ YaCTHOTO CBMHOBOIYECKOI0 X0O3AMCTBA B IIP00aX JIETOYHOI
Trauy MeTogoM IIITP B peasibHOM BpeMeHM ObLT 0OOHAPY’KEeH BU-
pyc rpumnma tuna A. BeigeseHne mrraMma Ob1I0 OCYIIIECTBIIEHO
B KyJabType KaeTok MDCK. ITosiHOreHOMHOE CEKBEHMPOBaHME
OBLJIO BBIIIOJIHEHO Ha reHOMHOM cekBeHaTope MiSeq (Illumina)
B IIKII «T'enomuka» (MIXBPM CO PAH). PunoreHerndeckmii
aHaJIM3 HYKJIEOTUIHBIX ¥ aMIHOKMCJIOTHBIX II0CJTIeL0BaTeJIbHO-
cTeli cerMeHTOB reHoMma mramma A /swine /Stberia /1sw /2016
OBLJI OCYIIIECTBJIEH C MCIIOJIB30BaHMEM IIOCJIELOBATEILHOCTE
T€HOMOB IIITaMMOB BUpyCa I'PUIINIA, IIPeICTaBJIEHHbIX B 0a3ax
nauubix GISAID, GenBank 1 IRD.

B pesyabrare 661510 TOKa3aHO, YTO MCCIIEOBAHHBIN IIITAMM
110 CTPYKTYPE reHOB, KOAUPYIOIMX [IOBEPXHOCTHBIE IJINKO-

nporerHsl (HA n NA) 3HauMTEJBHO OTANYAETCA OT BCEX
UITAMMOB, [IOCJIEOBATEJIbHOCTY I€HOMOB KOTOPBIX MIPeJ-
craBJieHbI B 0a3ax maHHbIX. Hanbosee cxosxne (90%) mmocie-
noBaTesabHOoCcT HA 1 NA npuHagexatT HITaMMaM BUpyca
rpunmna A/HIN1, BeigesensbMm ot gwoneit B CIITA B 80-e
rogel. Takum o0pasoMm, puIorTeHeTUYeCKN IIITaMM A /swine,/
Siberia/1sw /2016 orHOocuTCA K cyoTury HIN1, HO He ABJIA-
ercda naggemmndecknum BapuanTom HIN1pdmo09. ITpu sTom,
HYKJIEOTUIHBIE [I0CJIeI0BATEIbHOCTI I'€HOB, KOAMUPYIOIINX
BHyTpeHHue Oenxu Bupyca (PB2, PB1, PA, NP, MP, NS),
CXOJKI C IPeJCTaBJIEHHBIMI B 6a3aX JaHHBIX I0CJEI0BATEb-
HOCTAMM T€HOB IITaMMOB Bupyca rpunmna A/HIN1pdmo09,
M30JIMPOBAHHBIX OT JIIOJEIL.

Taxum obpasom, mramMM Bupyca rpumnmna A/ swine/
Siberia,/1sw,/ 2016 npencrasager coboii paHee He 0OHADPY-
SKEeHHBII JIOKAJIbHO [UPKYIUPYIOMINI B CBUHOM HOMYJIALUN
peaccopTaHTHBI BapuaHT cyoruna HINI.
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AHAJIM3 TEHOMHOIO OCTPOBA SME19T SINORHIZOBIUM MELILOTI RM1021: GC-COCTAB

N CTABUJTbHOCTb BHYTPEHHEM CTPYKTYPbI

YepkacoBa M. E.”, MyHTsH B. C., PymaHuesa M. J1., Angporos E. E.
MIrbHY Bcepoccuickmii HayHHO-MCCEeA0BaTENbCKMI MHCTUTYT CEMbCKOXO35H-CTBEHHON MuKpobuonorum, r. CankT-lNetepbypr, rop.

MywkmH 8
*e-mail: mariiacherkasova@mail.ru

IIpoBenen in silico aHAIM3 HYKJIEOTHUHOI ITOCJTIEN0BATETb-
HOCTY TeHOMHOro ocTpoBa Smel9T, NMEIIero mpoTayKeH-
HOCTb 18,6 T.ILH. u cpennee comepsxanme I'Il-map — 59.1% [1].
Iloxa3zaHo, 4TO B OCTPOBE BCTPEYAIOTCH YIACTKI C COLepIKa-
uneM I'lI-tap ot 45% 1o 67.5%, a Tak:ke BbIABJIEHA IIOCJIE[0BA~
TEeJIbHOCTD B 6 T.ILH. C IOBBILIEHHBIM copepskannem ['I1, oTHO-
CUTEJIbHO (PIAHKUPYIOIMX YIACTKOB. ¥ CTAHOBJIEHO, UTO B 9TOI
obsacty okann3oanbel hsdRSM-reHbl, OTHOCAIIECA K CHCTe-
Me pecTpukimm-mogudpukarym I tuna [2]. Obsacts hsd-renos
OKpY’KeHa reHaMM TPAHCII03a3 ¥ MHTEerpasoii, 4To 103BOJA-
€T OTHECTH €€ K IOTEeHIMAaJbHBIM [I0/IBUKHBIM T€HEeTUYIeCKIM
aJIeMeHTaM. AHAJIN3 HYKJIEOTUAHBIX I10CJe[0BaTeJIbHOCTel
hsd-TeHOB 1 X MEXKT'€HHBIX II0CJIeI0BATEeJIbHOCTE II0Ka3aJI,
uto I'II-cocras rena hsdS (56.8%) ObLI Cy111ECTBEHHO HIUKE Ta-
koro y hsdR u hsdM, u conmocTaBuM C TAKOBBIM B MEYKEHHBIX
[10CJIEIOBATEJILHOCTAX.

IIpoBenéH aHaAMM3 pacupoCTPaHEHNA TeHOMHOTO OCTPOBA
Smel9T u hsd-renos, y 184 npupoasbIx mmrammos S. meliloti
n3 IIpnapasnsckoro u CeBepo-KaBKka3cKoro IeHTPOB pasHooOpa-
314 JIIOLIEPHBI € Mcrionab3oBanmeM Metona IIIIP ¢ mapamu opurn-
HaJIBHBIX IpariMepos [3]. IIokaszaHo, 4TO BCTpeyaeMoCTb OCTPO-
Ba Smel9T He 3aBuUCesa OT reorpauIecKoro MPoNCXOKIEeHNA

LITAMMOB, OJJHAKO €T0 CTPYKTypa ObLia BapruabesbHa. BeABIEeHbI
LITAMMBI, COAEPIKaIIVe eVHIIHbIe hsd-TeHbI IV JIMITIIEHHbIE X,
a TaKsKe HITaMMbI 03 0CTPOBA, HO C MICKOMBbIMY reHaM. B o0onx
TeHI[eHTpax Ipeobiafam IITaMMbl, copepskasiime red hsdR (sH-
JIOHYKJIeasa), Ho yrparusiiye redol hsdS u hsdM, orBegaroriye
3a 32Ty OaKTEPUATIBHBIX CAITOB PECTPUKIINL.

Tlosry4yeHHbIE Pe3yJIbTATHI ITOKA3aJIM, UTO B CTPYKTYPE OCTPO-
Ba Smel9T aKTMBHO UIYT IIPOIECCHl PEKOMOMHAIN, 3aTparuBa-
IOLIIVIe TPYIIIBLI TeHOB MJIM OTJeJIbHBIE T'eHbL. BBIABIIEHBI «ropa4ne
Touky» pexombuHaym (hsdS-hsdM u hsdR-hsdM), crieridpira-
sble 1t [Tpuapasbsa u CeBepHoro-KaBkasa, COOTBETCTBEHHO.

Paboma noddepicara eparnmom PODU 15-04-09295a.
AHaausz medxceeHHblr HYKaeomuodHblr nocaedosamenrvHocmen
(«2opauuUx mouex» peKomMoOUHAYUU) BLINOAHEH
npu noddepicke PHP 17-16-01095.

1. C.M. Hudson et al. (2015) Islander: a database of precisely mapped
genomic islands in tRNA and tmRNA genes. Nucleic Acids Res. 43:
D48-53.

2. L. Ferri et al. (2010) Plasmid electroporation of Sinorhizobium strains:
The role of the restriction gene AsdR in type strain Rm1021. Plasmid.
63(3): 128-35.

3.B.C. MyursaH u fp. (2016) BeTpeuyaeMocTb OCTPOBOB B T€HOMAaX IIPUPOJ-
HBIX IITaMMOB Sinorhizobium meliloti. Tenetuka. 52(8): 1-8.

FEHETMHECKOE PA3HOOBPA3ME BUPYCA ITPUIMA H11-CYBTUIMA B ASUATCKO-

TMXOOKEAHCKOM PEM'MOHE

Lapwoe K.A.'!, Cobones M.A.'!, Kabunos M.P.?, Anukuna T.HO.2, Mypawkuna T.A.', Kypckas O.T.!, Anekcees A.1O. ',

Saito Takehiko?, LLlenkanos M.HO.4, LLlectonanos A.M. '

1 HM akcneprumeHTanbHOM M KnMHu4ecKon megmumHbl, HoBocnbupcek
2 MIHCTUTYT XMmMdecKor Buonormm u dpyHgamentansHon megmumibl CO PAH, Hosocnbupck
3 National Institute of Animal Health, National Agriculture and Food Research Organization, Tsukuba, Japan

4 [anbHeBocTouHbIM DepepanbHbii yHuBepcuTeT, Bnagusoctok
*e-mail: sharshov@yandex.ru

B nacrosiee BpeMs IPOJOJKAETCA OLIEHKa OIIaCHOCTY HOBBIX
BapuaHTOB Bupyca rpumna A (BT'A), B Tom uncite peaxoro H11-
cyoTumna. ObHapyskeHo, uto Bupycs! H11 cybTumna pacmpocrpa-
HEHBI OYeHb IIIMPOKO M BCTPEYAIOTCs Jaske y MMHTBIHOB Aesn
(Pygoscelis adeliae) B ArTapktune [1]. B HacTosAee BpeMa
YCIIeIIHO IPMMEeHAEeTCA MeTO, CEKBeHMPOBaHMA HOBOTO II0KO-
JIeHVS JJIS [TOJIYY€HMA TI0JIHOT€HOMHBIX II0CJIEe[0BATEJIbHOCTEN
BUpPYCa I'PUIIIA U JeTAJILHOTO MOJIEKYJIAPHO-0M0IOTITIeCKOT0 1
puoreHeHTMYEeCKOr0 aHAM3A. IleJIbio MccyIe J0BaHNA ABUJIOCH
JicCJIefOBaHME TeHEeTHUECKOT0 Pa3H000pass U MOJCK peaccop-
TaHTHBIX BUpycoB H11-cy6rumna B AsnaTcko-TUXx0oKkeaHCKOM
pernore. CekBeHNPOBAHME ITOJIHBIX TEHOMOB COOCTBEHHBIX
mraMMoB Bupyca rpumma H11Nx npoBoaniu ¢ MCIIoJIb30BaHN-
em MiSeq (Illumina) B ITKII «'eromuka» (MXBDPM CO PAH).
Jl7151 aHaJIM3a MICII0JIb30BAJIM II0CJIEJOBATEIbHOCTH, JOCTYIIHbIE
B 0azax GeneBank n GISAID.
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B pesysbrare nccienoBanna obHapyskeHo 6oJblIoe pas-
HooOpasue Bupycos rpunmna H1IN9 n H11N8 cybrunos y gu-
KX IITUI] HA TeppUTOpmu A3maTcKo-TUX00KeaHCKOrO peruoHa
B TeueHne nocyenuux 10 Jser [2]. BeigeseHbl OpUrnHaJIbHBIE
CeBepoamepukaHckue 1 EBpasuiickue KIaAbl 1 cyOKJIagbI
oy cerMeHTOB reHoma BT'A H11l-cybTuna, niupryanpyio-
VX Cpeau AVKNX ITUI] A3MaTCKO-TUX00KeaHCKOrO PErmoHa.
IToxkasana uypkryaAnma BapnanToB BI'A ¢ MHOXKeCTBEHHOI pe-
accopTaleli TeHOMOB.

Paboma gvinoanena npu noddepacke epanma PODI No16-
34-00306\16_.moan.

1. A.C. Hurt et al. (2016). Evidence for the Introduction, Reassortment,
and Persistence of Diverse Influenza A Viruses in Antarctica, J Virol,
90(21): 9674-9682.

2. CI. CaitpytayHoBa ¢ coaBT. (2012). Drosorna BUpyca IpUIa y 4aek
Hanbrero Bocroka Pocenn, Brosnerens Bocrouno-Cubupcexoro Ha-
yusnoro Iearpa CO PAMH, 5(87), uacts 1: 316-318.
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CEKBEHMPOBAHUME U AHAJIN3 MNMOJIHOITO TEHOMA HEDTEPA3JTATAFOLLIETO LUTAMMA

THALASSOLITUUS OLEIVORANS K-188

LLitpathukosa B.HO.", Benanos WU.LLI.2, KacbsHos A.C.3, LLenkyHos M.M."4, Jlorauésa M.[.', Hoeukoe A.[.°, LLlatanos A.A. %,

lepacumosa T.B.?, SlHenko A.C.°, Makees B.tO. 3¢
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2 NuctutyT mukpobuonormn um. C.H. Bunorpapckoro PAH, Mocksa

3 UHctnTyT obuiein renetukn um. H.U. Basunosa PAH, Mocksa

4 MIHctuTy T npobnem nepepayn uHpopmaumm um. A.A. Xapkesnia PAH, Mocksa
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*e-mail: vtosha@yandex.ru

Tammanporeobakrepusa Thalassolituus oleivorans croco6-
Ha IPY HUBKUX TeMIIepaTypax B IOJIAPHBIX BOJAX IIPOVU3BO-
IUTBb 6MocyppaKTaHThI, KOTOPBIE 3MYJIbCUMUIMPYIOT He(PTh
¥ aJKaHbl. MBI OTCEKBEHNPOBAJN ¥ COOPAJIV IIOJHBINA re-
vHoM mrTamma K-188 (BKIIM B-9394), oro6paHHOro B Bojax
Bapennesa mopsa. CexkBeHnpoBaHye OBbLIIO IPOBEJEHO C IIOMO-
meio HiSeq2000 (Illumina) Ha OCHOBe CTaHAAPTHBLIX T€HOM-
HBIX OUOMOTER 1 OUOIMOTEK C YBEJIMIEHHON JJIMHOI BCTABKU
(mate-pair). 'eHoMHbBIE KOHTUTM cOOPAHBI ¢ IOMOIIBIO cOOp-
muka SPAdes. 3aBepiieHne reHoMa IPOBOAMIIOCH BPYYHYIO
B nporpamme BioEdit, Ha ocHOBaHMM UTEPATHBHOTO KapPTU-
poBaHMA mate-pair urennit B nporpammuoM kommiekce CLC.
3aTeM IPOBOANMJIACH IIPOBEPKA Ha OTCYTCTBYE CTATUCTUUECKN
3HAYVMMBIX OTKJIOHEHMII 110 pa3dMepy BeraBru. IllTamm cpas-

HIJIM C y?Ke M3BecTHbIMM reHomMamu mrammoB Thalassolituus
oleivorans R6-15, oTroOpanHOro B Bogax YyKOTCKOTO MOPH,
u Thalassolituus oleivorans MIL-1, oTrobpaHHOro B BOgax
Cpenuzemuoro mopsa. HItammbr MIL-1 n K-188 duiore-
HeTudecky OJmsKe IPYyT K Apyry, ueMm Kk R6-15. 'ensl nerpa-
Januy ajJIKaHOB BO BCEX IITAMMaX II0JIHOCTHIO COBIALAIOT.
Pazsmuaerca cocTaB reHOB XxeMOTaKcyca. AHAJIN3 aMIHOKNIC-
JIOTHOTO COCTaBa II0Ka3aJl HECKOJBKO IIOBBIIIIEHHOE COepIKa-
HIe aJIaHVHA, M30JIeNIHA, acllapTaTa U [YICTeMHA B IIITAMMe
Cpennzemuoro mops. IIITaMMBbI XOJIOZHBIX BOJ COZEPIKAJIN
0oJIbllle METMOHNHA, IPOJMHA, (DEHNIIAJIAaHMHA, TPUITO(aHA,
acraparmHa, rMCTUAVHA U JIN3UHA.
Paboma noddepacara eparnmom PHD Ne14-50-00029.

PECULIARITIES OF GRAM-NEGATIVE AND GRAM-POSITIVE BACTERIA ADAPTATION TO THE

HOST ORGANISM

Voronina O.L., Aksenova E.L.*, Kunda M.S., Semenov A.N., Bondareva N.E., Sharapova N.E., Ryzhova N.N., Zigangirova N.A.
N.F. Gamaleya Federal Research Center for Epidemiology and Microbiology, Ministry of Health, Russia, Moscow

*e-mail: eaksenova@list.ru

Gram-positive bacteria Listeria monocytogenes and gram-
negative Chlamydia psittaci are wide spread in the nature. L.
monocytogenes is general associated with foodborne infection
and C. psittaci — with psittacosis. Sometimes both bacteria are
the reason of other infections: L. monocytogenes — stillbirth
and C. psittaci — reactive arthritis. Analysis of the bacteria
adaptation to the new ecological niche and new host was the
goal of our investigation.

Far East Region L. monocytogenes (L.mon) isolates
VIMVRO081 (Myodes rufocanus, ST (sequence type) 145) and
VIMHAO007 (stillborn, ST2) were sequenced by 454 Roche
technology. Human synovial C. psittact (C.psi) isolates 25SM
(1964, USA), AP-23 and CP-1 (1971, RSFSR) — all ST24 -
were sequenced by Illumina platform. Data were assembled
and analyzed by specialize programs.

The strains of the both taxa were very conservative. We
compared analyzed strains with the most similar GenBank
genomes. L. mon ATCC 19117 (FR733643, sheep, ST2) and J1-
220 (NC_021830, human, ST2) had the same internalin profile

as the Far Eastern isolates. All strains had common phage, but
the clinical isolates differed by especial phages. C.psi strains
lacking the phages have two main zones for modification:
plasticity zone (PZ) and polymorphic membrane proteins
(Pmp). Synovial strains had equal PZ and Pmp and differed
only by late-stage protein LtuB. The most similar GenBank
C.psi genomes were 6BC (parrot, NC_015470), 02DC15 (cattle,
CP002806.1), 01DC11 (pig, CP002805.1) — all ST24. Synovial,
cattle’, pig’s strains had equal PZ and Pmp profiles, identified
by PubMLST server. Parrot’s and synovial strains differed
by OmpA, some position in Pmp profile and adhesin in PZ.
Comparison of additional Pmp demonstrated 2 changes in
pig’s and 5 in cattle’ strains vs synovial one. Proteins with
radical substitution vs synovial strain belonged to distinct
metabolic pathways in pig’s and cattle strains.

So bacterial pathogenic strains pass step by step evolu-
tion starting from birds then through mammalian to human.
Gram-positive and gram-negative small genomes used dif-
ferent adaptation pathways for fine tuning to the host.
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WGS AS A SOURCE OF NEW EPIDEMIOLOGY AND PATHOGENICITY EVIDENCE FOR RUSSIAN

EPIDEMIC STRAIN ACHROMOBACTER RUHLANDII ST36.
Voronina O.L., Kunda M.S., Sharapova N.E., Aksenova E.l.*, Semenov A.N., Ryzhova N.N., Gintsburg A.L.
N.F. Gamaleya Federal Research Center for Epidemiology and Microbiology, Ministry of Health, Russia, Moscow

*e-mail: eaksenova@list.ru

Achromobacter spp. has been known as nosocomial infection
since 1980s, but still is considered as emerging pathogen
because of the complexity of taxonomy history and the
problems of microbiological identification. However analyzing
Burkholderiales bacteria in respiratory tract specimens of
cystic fibrosis (CF) patients we detected Achromobacter
spp. in about 21% of often hospitalized patients. A. ruh-
landii was the most abundant in this group, especially
sequence type (ST) 36. Transmissibility of this genotype
strain, dangerous for lung function, impossibility of chronic
infection eradication was the reason to name A. ruhlandii
ST36 “Russian epidemic strain”. Whole genome sequence of
this strain and analyzing the pathogenicity determinant was
the goal of our investigation.

A. ruhlandii SCCH3:Ach33-1365 (Aruh_ST36) genome
was sequenced by 454 Roche technology, assembled and ana-
lyzed by specialize programs. GenBank NCBI and PubMLST
data were used for comparative and epidemiological analysis.

Aruh_ST36 genome was deposited in GenBank
(CP017433) and now among 103 Achromobacter genomes

there are 5 A. ruhlandii in this database. One Brazilian CF
patient’s strain (LVKNO01) is ST36. All Achromobacter ge-
nomes comparison demonstrated Aruh ST36 and A. xylosox-
idans MNO001 (CP012046.1) similarity. Analysis by PubMLST
site program suggested identification MN0O01 strain isolated
from CF patient in USA as A. ruhlandii ST36. So we can con-
sider A. ruhlandii ST36 as intercontinental strain. Genome
organization and prophage profile suggested Aruh_ST36 ge-
nome peculiarity. 10 beta-lactamases and components of all
known efflux system families characterized natural Aruh_
ST36 antibiotic resistance. Flagella, pili, biofilm formation
and secretion systems were studied as pathogenicity factors.
Detailed analysis of RND pumps revealed specificity in some
RND transporters structure. Database of pathogenicity
factors formation was the first step of new target drug
elaboration.

So WGS data were useful in epidemiological analysis of
Russian epidemic strain and robust study of its pathogenic
potential.

METAGENOMIC ANALYSIS OF VIRAL COMMUNITIES IN LAKE BAIKAL

Butina T.V.', Bukin Y.S.", Tupikin A.E.2, Kabilov M.R.2, Belikov S.I.!

1 Limnological Institute SB RAS, Irkutsk

2 Institute of Chemical Biology and Fundamental Medicine SB RAS, Novosibirsk

*e-mail: tvbutina@mail.ru

Viruses have a significant impact on numerous biogeochem-
ical processes in aquatic environments and effectively reg-
ulate the abundance and diversity of bacteria and phyto-
plankton. Our study was aimed at elucidating diversity of
viral communities in Lake Baikal through metagenomics.
Metagenomic studies of freshwater environments are not
numerous, viral communities of the largest and oldest fresh-
water lakes remain poorly studied.

Water samples were collected from littoral zone and the
main pelagic sites in the southern and central basins of Lake
Baikal. Samples were filtered, whereupon the virus parti-
cles were concentrated by tangential flow filtration. Isolated
DNA of viral concentrates was sequenced on the platform
of Illumina MiSeq in the SB RAS Genomics Core Facility
(ICBFM SB RAS).

Bioinformatic analysis of resulting data set using chosen
relaxed BLAST options revealed viral sequences belonged
to 78 families. Considerable shares of viral reads were found
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to be similar to unclassified viruses. Viral genotypes of six
families (Myoviridae, Siphoviridae, Poxviridae, Mimiviridae,
Podoviridae, Phycodnaviridae) dominated in water samples,
amounting to more than 90% of sequences. The viral com-
munity compositions in littoral and pelagic zones and in two
basins of Lake Baikal were similar; however, the percentage
ratio of the families differed. In general, we identified the
variety of virotypes affected a wide range of organisms, in-
cluding bacteria and cyanobacteria, archaea, algae, amoebae,
flagellates, fishes, amphibians, insects, and mammals.

In conclusion, our study revealed a high diversity of viral
communities in Lake Baikal and demonstrated appropriate-
ness of the chosen approach for future investigations of vi-
ruses in the lake ecosystem.

This research was performed as a part of the state program
No. 0345-2014-0002 with financial support of Russian
Foundation for Basic Research, projects Nos. 14-44-04158,
16-54-150007.
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EVOLUTION HISTORY OF PLANT PATHOGENIC XANTHOMONAS ARBORICOLA INFECTING

WIDE-RANGE OF HOST PLANTS
E.l. Kyrova', E. V. Kalabashkina?, A.N. Ignatov3*

People’s Friendship University of Russia, Miklukho-Maklaya 6, Moscow,
Moscow Research Institute of Agriculture «Nemchinovka», Moscow region,

“PhytoEngineering” R&D Center, LLC, Moscow region;

Branch of M.M. Shemyakin—Yu.A. Ovchinnikov Institute of Bioorganic Chemistry of the Russian Academy of Sciences, Moscow,

Russia,
*e-mail:an.ignatov@gmail.com

Plant pathogenic bacteria of genus Xanthomonas are known
for their genetic diversity and significant harm caused for
almost 400 plant species. In 2001-2008, a new group of strains
of Xanthomonas arboricola has been found as pathogens on
new host-plants such as wheat, rye, barley, tomato, sunflow-
er, and brassicas in Russia [1]. In this study, 32 strains isolated
from diseased plants in Russia, were studied by MLST analy-
sis with 16 housekeeping gene fragments following methods
described elsewhere [2]. All the studied strains had at least
one MLST loci with alleles more similar to strains of other
Xanthomonas species: X. campestris, X. euvesicatoria, and X.
oryzae. To test the hypothesis about influence of the lateral
gene transfer (LGT) on virulence of X. arboricola strains, we
obtained the draft genome sequence of Xanthomonas arbori-
cola strain 3004 isolated from barley plants, but virulent also
for sunflower, brassicas, and chestnut plants [4]. Some evi-
dence of LGT for virulence genes was found. The non-phage

sequences, detected within the prophage sequences region
were identical to the virulence-associated protein E-coding
genes (VirE, COG5545) from Xylella fastidiosa 9adc. Diversity
analysis suggested at least two independent LGT events in
X. arboricola. Thus, we can speculate that the virE and oth-
er genes, obtained as a result of the LGT, may contribute to
wider range of hosts-plants.
This work was supported by research grant No
14.W03.31.0003 of Russian Government.

1. A.N. Ignatov et al. (2010) Xanthomonas arboricola - bacterial patho-
gen of crops in Russia, Plant Protection & Quarantine, 4:41—43;

2. A. Ignatov, et al. (2007) Genetic diversity in populations of Xan-
thomonas campestris pv. campestris in cruciferous weeds in central
coastal California, Phytopathology, 97(7): 803-812;

4. AN.Ignatov, et al. (2015) Draft genome sequence of Xanthomonas
arboricola strain 3004, a causal agent of bacterial disease on barley,
Genome announcements, 3(1):e01572-14.

GENOME OF CLAVIBACTER MICHIGANENSIS SUBSP. MICHIGANENSIS INFECTING POTATO

PLANTS
E.l. Kyrova', K.P. Korne?, E. V. Kalabashkina®, A.N. Ignatov*

1 People’s Friendship University of Russia, Miklukho-Maklaya 6, Moscow;
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3 Moscow Research Institute of Agriculture «Nemchinovka», Moscow region;
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Members of the species Clavibacter michiganensis (Smith
1910) are gram-positive bacteria belonging to the family
Microbacteriaceae, and consist of five core subspecies. They
cause specific diseases of tomato (C. michiganensis subsp.
michiganensis), potato (C. michiganensis subsp. sepedoni-
cus), alfalfa (C. michiganensis subsp. insidiosus), corn (C.
michiganensis subsp. nebraskensis), and pepper (C. michi-
ganensts subsp. capsict). The virulence mechanisms of sub-
species of Clavibacter michiganensis are poorly understood.
A collection of 32 strains identified as C. michiganensis
subsp. michiganensis by virulence, specific biochemical and
molecular tests, was obtained from diseased plants of potato
in the Russian Federation. The strains were still virulent to
tomato plants. To investigate the determinants of pathogen
virulence to novel host plant, we determined the draft ge-
nome sequence of C. michiganensis subsp. michiganensis
strain 1272, isolated from potato. The genome of strain 1272
was sequenced using the Roche GS FLX pyrosequencing
platform. Sequencing was performed using a whole-genome

strategy employing shotgun and paired-end genome librar-
ies. Shotgun and paired-end reads were assembled into
227 contigs from 710 to 118,449 bp by GS de novo assem-
bler version 2.3 (454 Life Sciences, Branford, CT, USA). The
N, is 26,032 bp. The total size of the assembled genome is
3,316,405 bp (GC content, 72.38%), which is a close to av-
erage of other sequenced strains of C. michiganensis. The
annotation for the strain 1272 genome sequence was con-
ducted using the RAST server and detected 3008 coding se-
quences and 48 RNAs, representing 347 subsystems, which
is similar to the 2909 - 3386 coding sequences for other C.
michiganensis strains. 113 genes were absent comparing to
C. michiganensis subsp. michiganensis NCPPB382. Unique
genes coded chromosome partitioning protein ParB, stage 0
sporulation protein J, three genetic mobile elements, and 25
secreted proteins. The genome information presented here
will allow comparative studies with other C. michiganensis
strains to help in understanding the molecular mechanisms
behind plant-pathogen interactions.
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MOLECULAR DETERMINANTS OF GYPSY MOTH (LYMANTRIA DISPAR)

NUCLEOPOLYHEDROVIRUS VIRULENCE

llyinykh A.V.", Baturina O.A.2, llyinykh Ph.A.3, Polenogova O.V.!, Belousova l.A.!, Martemyanov V.V.', Kabilov M.R.2
1 Institute of Systematics and Ecology of Animals SB RAS, Novosibirsk

2 Institute of Chemical Biology and Fundamental Medicine, Novosibirsk
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This work aimed at unraveling the molecular determi-
nants of virulence of Lymantria dispar nucleopolyhe-
drovirus (LAMNPV) during the passaging of two differ-
ent strains. Asian (LAMNPV-27/0) and North American
(LAMNPV-45/0) strains were used from Institute of
Systematics and Ecology of Animals SB RAS collection.
Viruses were passaged at the laboratory culture of L. dis-
par free from the latent baculovirus infection. The full ge-
nomes of original strains, as well as descendent viruses ob-
tained during four consecutive passages, were assembled
de novo and annotated using the high-throughput MiSeq
sequencing platform (Illumina) in the SB RAS Genomics
Core Facility (ICBFM SB RAS). After each passage, biologi-
cal activity of the viruses were evaluated by comparison of
their LC,  values with that of the initial viruses by probit
analysis (Probit Analyze StatPlus v5 b). The biological activ-

ity of original North American strain was 2 logs higher than
that of the Asian strain. Moreover, most of the virions of
Asian, but not North American strain, were found to contain
deletions of vef-1 gene related to virulence (91%), and bro-p
gene (82%). Enhancin gene vef-2 also responsible for viru-
lence was present in the genomes of both original strains.
During the passaging, LC, value of North American strain
didn’t change dramatically, while reducing at more than
2 logs for the Asian strain. The LT, value of Asian strain
was also declining with passages. After the second passage,
the difference in biological activity of the strains became
statistically insignificant. Presumably, low virulence of the
original Asian strain was mediated by several other factors
in addition to vef-1 deletion. Other genome changes which
could potentially affect virulence of original and passaged
viruses were also identified.

GENOMIC ANALYSIS OF TWO FUCOIDAN-DEGRADING SEAWEED-ASSOCIATED

FLAVOBACTERIA FORMOSA ALGAE KMM 3553 AND KMM 8021
Stenkova A.M."?*, Chernysheva N.Yu."?, Kurilenko V.V.!, Mikhailov V.V.!, Silchenko A.S.!, Kusaykin M.l."!, Isaeva M.P."2
1 G.B. Elyakov Pacific Institute of Bioorganic Chemistry, FEB RAS, Vladivostok

2 Far Eastern Federal University, School of biomedicine, Vladivostok

*e-mail: stenkova@gmail.com

Many members of the Flavobacteria have a rich polysaccha-
ride-degrading potential. As a rule, they have been isolated from
seaweeds which are the source of a wide variety of carbohydrates
such as agars, carrageenans, alginates, fucoidans, laminarins and
others. Highly sulfated polysaccharides of brown algae demon-
strate diverse biological activities as therapeutic agents. The most
interesting ones are fucoidans with antitumor, anticoagulant, and
antiviral activities [1]. Investigation of algal polysaccharides is
tightly associated with the polysaccharide degrading/modifying
enzymes. Genomes of some seaweed-associated Flavobacteriaceae
encode an enormous number of carbohydrate active enzymes [2].

We sequenced and analyzed draft genomes of two fucoid-
an degrading strains Formosa algae KMM 3553" and KMM
8021 isolated from brown algae Fucus evanescens collected in
Kraternaya Bay, Kuril Islands. Sequencing was performed on
GS Junior instrument with Roche 454 pyrosequencing shot-
gun technology. The reads were assembled with Newbler
v3.0. Annotation was performed using NCBI PGAP on NCBI
server. For precise definition of genes we used BLAST search
against NCBI, dbCAN, COG and KEGG protein databases. The
whole-genome comparison revealed a high level of similarity
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(about 90%) between the strains KMM 3553" and KMM 8021. We
studied the common genome features and polysaccharide de-
grading potential in comparison with closely related F. agariph-
tla KMM 39017 and F. haliotis MAL. It has been found that pro-
portion of CAZymes among the studied strains was about 5.7%.
Moreover, we predicted and described a Fucoidan utilization lo-
cus (FUL) that contains genes encoding rare fucoidanases from
a GH107 family. The FUL comprised genes of surface-exposed
transporters, glycan-specific TonB-dependent receptors, SusD-
like substrate-binding proteins, carbohydrate-active enzymes
from GH29, GH95, GH107, GH43, GH117 families and sulfatases
from S1-17, S1-22, S1-25, S1-15 families. Thus, the gene cluster
possesses a full range of genes needed for complete degradation
of sulfated fucoidans from brown algae Fucus evanescens.
The work was supported by the Program for Basic Research

FEB RAS “Far East”, project Nel5-1-5-014.

1. A.Cumashi et al. (2007) A comparative study of the anti-inflammatory,
anticoagulant, antiangiogenic, and antiadhesive activities of nine
different fucoidans from brown seaweeds, Glycobiology, 17: 541-552.

2. T.Barbeyron et al. (2016) Habitat and taxon as driving forces of
carbohydrate catabolism in marine heterotrophic bacteria: example
of the model algae-associated bacterium Zobellia galactanivorans
Dsij(T), Environ. Microbiol., 18(12): 4610-4627.
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SEQUENCE ANALYSIS OF CLEAVAGE SITE REGION OF THE F-PROTEIN GENE OF NEWCASTLE

DISEASE VIRUSES (NDV) ISOLATED FROM SIBERIA, RUSSIA
Yurchenko K.S."™, Kabilov M.R.2, Alikina T.Y.2, Glushchenko A.V.", Shestopalov A.M. "
1 Research institute of experimental and clinical medicine, Novosibirsk

2 Institute of Chemical Biology and Fundamental Medicine SB RAS, Novosibirsk

*e-mail: xeniaZ yurchenko@gmail.com

NDV (APMV-1) has a (-)ssRNA genome of ~15 kb encoding 6
major proteins, along with F fusion protein, encoded by the F
gene. It is synthesized as a FO-precursor, which is activated af-
ter cleavage by host cell proteases. The F protein takes part in
fusion of virus and cell membranes. In this study, 2 wild strains
of NDYV isolated in 2014, including one from a gull, Tyva
Republic, and one from a garganey, Novosibirsk region, have
been characterized by sequence analysis in the region encod-
ing the F gene cleavage site in positions 157-459 nt and amino
acid sequences (position 53-153). Based on the amino acids and
standard pathogenicity tests, NDV isolates were classified as
avirulent that has the sequence 112GKQGR-L117 at the cleav-
age site. We describe the characterization of avirulent NDVs
by sequence analysis of part of F-gene in compare with vaccine
strains (LaSota, F, V4, Clone-30). This paper is useful in study
of viral transfer prediction and in molecular epidemiology.
The viruses were propagated in 9-day-old embryonated
chicken eggs. Viral RNAs were isolated from allantoic fluid
using a GeneJET viral DNA /RNA purification kit and were
treated with TURBO DNase (Thermo Fisher Scientific). DNA
libraries were made by TruSeqDNASample Prep Kits ver-
sion 2 (Illumina). The DNA libraries were sequenced using

the MiSeq platform in the SB RAS Genomics Core Facility.
The full-length genomes were assembled de novo with CLC
Genomics Workbench version 8.5 (Qiagen).

The complete genomes of NDV /Tyva/gull/14/2014
(KX352834) and NDV /Novosibirsk/garganey/27/2014
(KU662357) were sequenced and found to be 15,162 nt and
15,169 nt in length, respectively.

The total number of nucleotide differences among the wild
and vaccine strains is from 8 (V4) to 21 (F) and 24 (LaSota,
Clone-30). Although there were a total of 20 changes at the
nucleotide level in wild isolates, only seven changes resulted
in change of 5 amino acids. The divergence among wild iso-
lates was 10.6% at nucleotide level, and 5% at amino acid level.
During analysis we described a 100% aa homology of studied
length of F-gene NDV /Tyva/gull/14/2014 with isolates gull/
Japan/9KS-0098/2009 and red knot/US(NJ)/A101-1383/2001
that can be result of strain’s transfer with migratory birds in
East Asia and North America. The same homology of NDV/
Novosibirsk/garganey/27/2014 with strains from Russian
Far East, Eastern China, South Korea, Japan and others — also
with isolates from domestic birds in 2010 that could be result of
virus spread between wild and poultry birds.
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YCTAHOBJIEHME 3K30OH-MHTPOHHOWM CTPYKTYPbI TEHA KOMMAKTHOCTU KOJIOCA Y OM-,

TEPTPA- UTEKCAMNOJIMOHBIX MLUEHALL.

Kononaukas M. [..', Basunosa B. KO. ', BrinHos A.T.", NoHuapos H. IN.!

1 UnctutyT umtonormum n reHetmkn CO PAH, HoeBocnbupck
*e-mail: valeriya-vavilova@bionet.nsc.ru

3a Ipu3HAK «KOMIIAKTHOCTBH KOJIOCa» y Pa3JIMYHBIX BUIOB
nireHnI] orsedatoT reusl C, scl, Sog, Sog2 [1]. OnHako, HY-
KJIEOTUAHBIE II0CJIeI0BATEJIbHOCTY JAHHBIX T€HOB 10 CUX II0P
He ObLIM yCTaHOBJIEHBL ['eHbl, perynupylomie (popmMy KoJo-
ca IPYIMX 3JIaKOBBIX PacTeHNI, ObLIM PacCMOTPEHBI B Ka-
YecTBEe BO3MOYKHBIX TOMOJIOTOB T€HOB KOMIIAKTHOCTM KOJIOCA
y nuennn. Cpenn BceX pacCMOTPEHHBIX TeHOB-KaHIAUIATOB
10 (peHOTUNINUECKOMY IIPOABJIEHMIO Obl1 BbIOpaH rex Depl
(DENSE AND ERECT PANICLE1), ycTaHOBJIEHHBII Y puca
u aumens [2, 3]. Ina nceaenoBanusa 66110 BeIOpaHO 8§ 06pas3nos
BugoB T. monococcum, T. durum, T. compactum, T. spelta c
KOMITaKTHOM ¥ HOpMaJbHO popmoii kosaoca. Jua IIITP am-
nugukanyy resa wDepl 6b1710 T0700paHO HECKOIBKO KOM-
OmHaUMiI Tap npaiMepos (c nepexkpriBanuem). Ilosny4ueHabie
nponykTsl IIITP OblyM KJIOHMPOBAHbI B IIJIA3MULHBI BEKTOP
p-GEM-T Easy (Promega), HapaboTaHbI ¢ YHUBEPCAJIbHBIX
MJIa3MUIHBIX IpaiMepoB I CEKBeHNPoBaHbl MeTogoM CaHrepa.
ITomHOpa3MepHBIE MTOCIEN0BATEIBHOCTH MCCIEAYEMOT0 TeHa

Ob17M coOpaHb! 13 (PParMeHTOB C MICIIOJIb30BaHe IIPOrPaMMbI
UGENE v 1.25.0. B HacTodIeM uccyienoBaHny, TaKUM obpa-
30M, Oblyla IpOaHaIM3MPOBAaHA DK30H-VIHTPOHHAA CTPYKTYyPa
reHa-kagguaata wDepl y 8 o0pas3nos qu-, TeTpa- U rekca-
VIOV HBIX IIIEHNI] BMJIOB C KOMIIAKTHOM ¥ HOPMaJbHOI (hop-
MOJ KoJioca. Brlya ycTaHOBIIeHa aJiiesbHas BapnabesbHOCTD
rocJeioBaTeJIbHOCTEN reHa-KaHquaaTa wDepl, koTopas, mo-
BUAVIMOMY, CBA3aHa ¢ (hOPMUPOBaHNEM KOMIIAKTHOTO KOJIOCA Y
VM3YUYEHHBIX 00PasIi0B IIIIEHNI].
Paboma 6via noddepaicara epanmom PHD 16-16-10021.

1. Tonuaposa H. II. CpaBHUTe TBPHA A TeHETIKA IIIIIEHNIT Y X COPOAMYeit
// 2012.

2.Huang X, Aian Q,, Liu Z., Sun H,, He S., Luo D,, Xia G.,Chu C,, Li J,,
Fu X. Natural variation at the DEP1 locus enhances grain yield in rice
// Nature Genetics. 2009.- V. 41.- P. 494 - 497.

3. Wendt T., Holme L., Christoph Dockter C., PreuBl A., William Thomas
W., Druka A., Waugh R., Hansson M., Braumann I. HvDepl is a
positive regulator of culm elongation and grain size in barley and
impacts yield in an environment-dependent manner // PLOS One.
2016.- V. 11.- P. e0168924.

ONDDEPEHLIMATIbBHAA SKCIMPECCUA TEHOB Y PA3SHOBO3PACTHbIX PELIUIMPOKHbBIX

MPMBMBOK COCHbI KEOPOBOW CMBMPCKOM

Benucesnu C.H."*, Kabunos M.P.2, yk E.A.', Bacunbesa I'.B.", Tynukun A.E.2, Nopowkesny C.H.'
1 MIHCTUTYT MOHMTOPMHIa KNIMMATHHECKMX U aKkonoruyeckux cuctem CO PAH, Tomcek
2 MIHCTUTYT xuMmnueckon Bronoruu u dpyHpameHTtansHon megmumibl CO PAH, Hosocnbupck

*e-mail: velisevich@imces.ru

AHaJM3 TPAaHCKPUIITOMOB PaCTeHNII YCIIeIIHO UCIOIb3yeTC s
1A M3YUEeHNA MOJIEKYJIAPHBIX MEXaHN3MOB (POPMUPOBAHNA
SIIMTeHeTNYECKON peaKkluy KaK OLHOrO 13 IIyTell afantaimn K
cTpeccy. Bospacr-crenmdnyueckne n3MeHeHNUA B 9KCIIPECCUN
TeHOB, IIepealolecs 13 IIOKOJIEeHNA B IIOKOJIeHNe (dIUreHe-
TUYecKas IaMATh) II03BOJIAIOT AePeBbAM C JAJIVMHHBIM JKU3HEH-
HBIM LIKJIOM OBICTPO aJalTHPOBATLCA K MeHAIIelica cpeie.
ITesp Hamero muccieoBaHNA - IIOKA3aTh POJIb BIUTEHETIYe-
CKMX (PAKTOPOB B ABJIEHMN IMKJIOPU3NCA - TPOJOJIKNATETb-
HOTO COXPaHeHMA BO3PACTHBIX 0COOEHHOCTEN y OTIeJIEHHBIX
4JacTell pacTeHuit, 1 IPeACTaBUTh OHTOTEeHe3 JlepeBa KaK Co-
MIPAMKEHHYI0 TpaHCcopMaIio MOPQOJIOrNIeCKNX, (PU3M0JI0-
IMYECKNX VI SIIUTeHEeTUYECKIX VIBMEHEHMIA.

JlJis BBIMTOJIHEHMS mocTaBJeHHO 3amgaun B 2014 r. 6bLI0
CO37aHO 4 TuIa IPUBOEB COCHBI KeAPOBOI CHOMPCKOIL: 3peJIblit
MIPUBOJ Ha 3PeJIOM II0J[BO€, MOJIOZ0ii IIPMBOI Ha 3PEJIOM IO -
BOe, 3peJIblil IPUBOY Ha MOJIOZOM II0/IBO€E, MOJIOJIO IIPMBOIL Ha
moJtozioM roxsoe. B 2016 r. 661510 0ToOpaHo 110 3 00pasiia XBou ¢
KaKJI0TO 13 9TUX BapuaHTOB. VI3 12 06pas1ioB Obly1a BhIAEIEHA
PHEK, nposeneno oboramenne MPHE u npurorosaens: JHK-
61bJMoTEeKN, KOTOPBIE ObLIV IIPOCEKBEHMPOBAHbL CO CPEIHUM
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IIOKPBITMEM D MJIH. proB Ha mtaTdopme SOLID 5500x1 B ITKIT
“Teomura” CO PAH (IXB®M CO PAH). B kauecTBe pede-
peHca ObLIM MCIOJIb30BaAHbI KOHTUIH, [T0JyYEHHbIE PaHee [Ipu
de novo cbopke TpaHckpunroma. Ilociie KapTUPOBAHUS IIPO-
YTEHNI Ha KOHTUTY C TIOMOII[bI0 OMOMH(POPMATUIECKIUX TTOIX0-
II0B ObLIV BBIABJIEHBI U PEePEHIMATBHO S9KCIIPECCUPYIOIe-
Csl TeHBI JIJIA BCEX TUIIOB CPaBHEHUA.

IlepBuunblil 6uoMHMOPMATIYECKNIT AHAJINSE BbIABIJII IIPUH-
LUIMAJbHbIE PA3JININA IPOQPUIIEN BKCIIPECCUN TEHOB MEKIY
HuMu. HecMoTpsa Ha BasKHYIO POJIb IMKJIO(MU3MCa, KOTOpas
Obl1a BbIABJIEHA B pe3yJsbTaTe aHan3a, 6ojee 3HaUMMble 13-
MEHEHNIs B XapaKTepe DKCIIPECCU TeHOB IIPUBOEB ObLIN BbI-
3BaHbI UBMEHEHUAMY (PUBMOJOTUIECKOr0 CTATyCca MOLBOS.
BrIABJIEHBI KJIaCTEPBI T€HOB, OTINYAIOINXCA JPYT OT ApyTa
TIOBBIIIIEHHBIM MJIM IOHMKEHHBIM YPOBHEM dKcrpeccun. OOrimit
aHaJIM3 FeHHO OHTOJIOTMM IJ1s HalimeHHbIX J1OI mo 6mosornye-
CKIM IIPOI[eCcCaM U MOJIEKYJIAPHBIM (PYHKIIMAM IIOKA3aJI IIpe-
obJiafaHye yrieBoJHOTO U aMIHOKWCJIOTHOTO OOMeHa.

Paboma 6bLra noddepicara epanmom
PODI Ne 15-04-03483-a.
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CBOPKA TEHOMA JIbHA OBbIKHOBEHHOIO JIMHUM STORMONT CIRRUS
Omutpues A.A., KpacHoe I'.C., bonbwesa H.J1., Mypasenko O.B., CHexkuHa A.B., Atonoea A.D., Depoposa M.C.,

Kynpssuesa A.B., MenbHnkosa H.B.*

DIrBYH UHcTutyT monekynspHoi 6uonorun um. B.A. Srrensrappra Poccuiickor akapemmn Hayk, Mockea

*e-mail: mnv-4529264@yandex.ru

Y pacTeHmii JbHA HEKOTOPBIX JIMHUNI U COPTOB, HABBAHHBIX
MIJIaCTUYHBIMY, IIPY BBIPAIIMBAHNI B CTPECCOBBIX yCJIOBUAX
IIPOMCXOLAT HacJle[[yeMble TeHeTU4eCcKne u3MeHeHnd [1].
OpHoit 13 HanboJIee MCCIIe[yeMbIX ITON0OHBIX JIMHMIL ABJIAETCA
Stormont cirrus, reHOM KOTOPOJI OBLJI BIIEPBbIe CEKBEHNPOBAH
¥ coOpaH HaMM B IIPEJICTaBJIEHHOII pabore.

Pacrennsa apHa moceBHoro (Linum usitatissimum L) an-
Hyy Stormont cirrus BbIpaIuBajm B KJIMMaTUUECKON KaMepe
B TeueHne 6 Henesb. JIJA BeIZeJIeHN BBICOKOMOJIEKYJIAPHON
JHK 13 aucTeeB JIbHA MCIOJIb30BaJIM MOAMMUIIMPOBAHHBII
CTAB-nporokout. Iy noprorosku ombsmorer n3 JHK nomHOoM
6osee 50 ThIC. HyKJI€OTHUIOB IpUMeHAMN Habops!l TruSeq DNA
Sample Preparation n Nextera Mate Pair (Illumina, CIITA).
Jannaa BcraBku and Mate Pair 6ubamorek cocraBuia okoJio 7
TBIC. HyKJIeOoTHA0B. CeKBeHMpoBaHMe O0MOIMOTEK BBIIIOJHEHO
Ha BBICOKOIIPOM3BOAUTEJBbHOM cekBeHaTOope NextSeq500
(Illumina). JunHa npouTeHus cocTaBmia 1o 150 HykJeo-
TUJOB C KaKI0J CTOPOHBL. B pesysbrare mosydeHo 93 MJH.
npouteHunt guasa TruSeq u 16 muH. npouTenuit niaa Mate
Pair THR-6ubsmorek. De novo cOopka reHOMa IIPOBOANUIIACE
naketamu nporpamm Hapsembler, SOAPdeno n MaSuRCA.

Hansyumme pe3ynabTaThl HOSTy4Yniy Ipyu cOOpPKe C IIOMOIIBIO
MaSuRCA [2]. CoBMecTHOE MCIIOJIb30BaHME NaHHBIX CEKBe-
HUPOBaHNUA cTaHAZaPTHLIX U Mate Pair 6ubsimorexk mossosmiio
3HAYNUTEJBHO yJIYydIINTh cOOpKY reHoma: napamerp N50 co-
craBus 118260 (crkadpdomnasr) u 57279 (kouturn). IIpnu cbopke
IreHOMOB II0 JaHHBIM CEKBEeHMpPoBaHMA Tosubko TruSeq JHEK-
oubanorer, 6e3 ucnoap3oBauua Mate Pair 6ubamorex,
suauenue N50 cocraBuio b 7270 (korTurn). Taxkum obpa-
30M, IIOATOTOBKA U cekBeHMpoBaHue Mate Pair 6ubamorex n
cOopKa reHOMa Pas3JIMYHbIMI [TAKeTaMy IIPOrPaMM II03BOJIAIIN
CYIIECTBEHHO IIOBBICUTDH KA4eCTBO COOPKY reHoMa JIbHA JIVTHUN
Stormont cirrus. CekBeHnpoBaHue reHOMa I1JIaCTUYHON JIVHUN
JIbHA BHOCUT BKJIJ| B IOHMMAaHIe TeHeT4YecKuX ocobeHHOCTel
JIbHA OOBIKHOBEHHOTO I OTKPBIBAET HOBBIE BO3MOKHOCTY JJIA
paspaborku JTHK-mapkepos.
Hccaedosarue gbinoaneno npu purarcosoll noddepiicike
PDODI, epanm 15-04-06198.

1. Y.Chen et al. (2005) A site-specific insertion sequence in flax genotrophs
induced by environment, The New phytologist, 167(1): 171-180.

2. AV.Zimin et al. (2013) The MaSuRCA genome assembler,
Bioinformatics, 29(21): 2669-2677.

PAHHME 3TATlbI PA3BUTUA COLIBETUA MLLUEHMLIBI: MU3YHEHUE TEHETUMHECKOIO KOHTPOJIA M

PU3NOJIOITMAN

Lob6poeonbckas O.B.'*, bagaesa E.[1.?, Monosa K.N.", Kpachukos A.A.3, MapTtuHek M.

1 MnctutyT umtonormm u redetmkn CO PAH, Hosocnbupck
2 NHctutyT ober reHetku um. H.M. Basunosa PAH, Mocksa

3 LenTpanbHbii cubupckui 6otannyeckuii cap, CO PAH, Hosocnbupck

4 Arporect douto Jlta., Kpomeprkmk, Hewuckas Pecnybnmka
*e-mail: oxanad@bionet.nsc.ru

VI3yueHne reHeTMHIECKON PETy AL Pa3BUTHA COLBETNA — OZIHA
13 (PyHIAMEHTAJbHBIX IIPO0JIeM FeHEeTHKY Pa3BUTIA PACTEHNIA,
CBA3aHHAA C BbIABJIEHNE HOBBIX I'€HOB, KOHTPOJIMPYIOIIX pa3-
BUTHME COLBETHUA, X MOJIEKYJIAPHO-TeHEeTMYIECKIM KapTUpOBa-
HIEM, OIIpeJiesIeHNIeM CTPYKTYPHO-(DYHKIVOHAJIbHON OPTaHn-
samym. OO BEKTOM VICCJIeIOBAHNI ABJIAETCA MATKAA MnireHnna 1.
aestivum L., BaskHadA ceJIbCKOXO03:AlCTBeHHAA KyJIbTypa. [lesb
HACTOALIETO MCCJIENOBAHNA — U3yYeHMe 0COOEHHOCTEl pa3By-
TV COL[BETVA ¥ T€HETMUECKOr0 KOHTPOJIA (DOPMUPOBAHMA Me-
pyUCTEM Y JIVHMI IIIIEHNITBI C M3MEHEHHOM MOPPOJIOTIIEi KOJI0-
ca: MHOTOIIBETKOBBIX JIMHMI ImitteHnItsl Mopdoruma “flabellum”,
XapaKTepU3yIOIIMXCsA Pa3BUTUEM IIecT 1 HoJiee IIBETKOB Ha
YKOPOUEHHOI ocy KoJtocka. OcoGeHHOCT Pa3BUTHSA COLBETUN Y
JIIHMIE mimennttsl Mmopcporuma «flabellum» Ob1y M3y4deHs! ¢ uic-
OJb30BaHVEM CBETOBOI 1 3JIEKTPOHHOV CKaHUPYIOIel MUKPO-
ckormmy. OGHapPy’KeHO, UYTO (POPMUPOBAHME MHOTOIIBETKOBOTO
kojocka “flabellum” cBA3aHO ¢ MOJIHBIM pa3BUTMEM LIBETKOB,
PAaCIOJIOKEeHHBIX B AVCTAJIBHBIX YaCTAX OCU KOJIOCKA, YTO IIPH-
BOINUT K (pOPMIMPOBAHMIO KOJIOCKA C YBEJINYEHHBIM UJCJIOM 3ep-
HOBOK. [IpoBeieHO MOJIEKY JIAPHO-TeHETIHMEeCKOe KapPTUPOBaHIe C

JICIIOJIb30BaHIEM BBICOKOIIPOM3BOANTEILHOIO TeHOTUIIPOBAaHIA
(SNP-murpount, conepsxamuii 15000 SNP-mapkepos mieHn-
upl) npusHaka “flabellum”, paga KosMuecTBEHHBIX IPU3HAKOB,
HEIIOCPeJICTBEHHO CBABAaHHBIX C IIPOAYKTUBHOCTBIO KOJIOCA U
YPOYKaTHOCTBIO, a TaKske MOP(OJIOTMIECKNX IIPU3HAKOB KOJIO-
ca, TaKIUX, KaK TeTPaoCTOCTh ¥ OyJsaBOBUIHAA (POpMa KOJOCA.
B pesyabrarte npertudnnyposansl QTL, KOHTposMpyoOIe
npusHak “flabellum”, Ha kaprax xpomocom 2AS n 5AL, 4D.
Brepsble feTasibHO M3yUeHbI OCOOEHHOCTY Pa3BUTHUA U HACJTIe-
JIOBaHMA IIPU3HAKA “TeTPaoCcTOCTh” y MATKON MIIEHUIbI, TeH,
KOHTPOJIMPYIOIINII pa3BUTHE YeThIpeX OCTel, KapTUPOBaH B
JIJIVMHHOM IlTede XpoMocoMbl HA. IlosryueHHbIe Ha HACTOAIIEM
JTarle pes3yJbTaThI CIYKaT He0OXO0AVMMOII OCHOBOI I AaJIbHEeli-
ILLIMX VICCJIeIOBAHMIA T10 MIBYUEHNIO CTPYKTYPbI 11 (DYHKIINIL TEHOB,
KOHTPOJIMPYIOIIMX PA3BUTVIE U aPXUTEKTYPY COL[BETHA MIIIEHN-
ILIbI, B TOM 41cJe (pOpMMPOBaHME KOJIOCA IIIIEHNIIBI C BBICOKO
03aPEHHOCTBIO KOJIOCKOB.

Paboma svinoanena npu noddepaicke 61004 cemHo20 npoexma

HLul’ CO PAH Ne 0324-2016-0001 u 2panma
PODIU Ne 15-04-05371a

CIIEIIBBIITYCE Nel 2017 TOM 9 ACTA NATURAE |59



TEHOMUKA PACTEHUI

BO3HMKHOBEHME ACCUMETPUM PEI YJTATOPHbIX SJIEMEHTOB HA PAHHMX CTAOUAX
SBOJTFOUMMN TEHOMOB MOJIUIMJIONO0B HA NMPUMEPE TEHOMA AJITOTETPAMJIOMOA
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TTomumuonaysanmsa ¢ mocjenyroIeil cydo- 1 Heo(pyKIOHA -
3anmeil ABJISIOTCS OCHOBHBIMI MEeXaHN3MaMy 3BOJIOLMY Te-
HOMOB pacteHnnit. ITacrymea cymra (Capsella bursa-pastoris)
ABJIAETCA HeIJaBHMUM QJIJIOTETPAILJIONIOM U BXOAUT B IIATEPKY
HauboJiee pacIpoCTPaHEeHHBIX BUJOB IIBETKOBBIX PaCTEHNI, B
OTJIVYNY OT POAUTEILCKIX BUIOB, MMEOIINX HeboIbIIe ape-
aJibl. BimsocThb 9TOro Buja K IEHTPAJIBHOMY 00'bEKTY FeHeTH-
K1 pacrteHuii - Arabidopsis thaliana - gesaer ee ugea bHbBIM
KaHIMaTOM Ha POJIb MOJEJIbHOTO OPraHU3Ma AJIA U3y IeHU
GOJIBIIIMHCTBA aCIIEKTOB, CBABAHHBIX ¢ osmIonaneit. OqHako
TaKye JCCJIeNOBaHNUA ObLIN CYI[EeCTBEHHO 3aTPYLHEHBI 13-
3a orcyTcTBUA pedpepeHcHOoro reroma. Hamu OblLia mosrydyeHa
cOopKa reHoMa Ha OCHOBe JAaHHBIX BbICOKOIIPOM3BOIUTEIIBLHO-
'O CEKBEHMPOBAHUA ¥ BepU@PUIIMPOBAHA C MCIOJHE30BaAHMEM
reHeTUYEeCKOol KapThl. BblCOKasdA IIJIOTHOCTD MapKepOB reHe-
Ty4geckoit kapTel (1 mapkep/ 4 k6) mosBosnsa n36eKaTH BO3-
MOJKHBIX CJMSHNI y4acTKOB cybreHomoB. PuHanbHbIl N5H0
coctaBus okoJo 650 KB. Takoe KauecTBO COOPKY ITO3BOJIA-
€T IPOBOAUTH KOPPEKTHOE COIIOCTABJIEHNME apasloTMIHbIX

y4aCTKOB reHOMa. HapsAay ¢ mociieJoBaTeJIbHOCTBIO reHOMa
travadb.org
browse /Species=Cbp). AHaIMU3 5TUX JaHHBIX TO3BOJIJI VULEeH-

ObLIa co3maHa KapTa dKcrpeccun resHoB (http:

TUUIPOBATh HAG0P FTOMEOJIOTUYHBIX I1ap C AMCKOPAaHTHOM
skcrnpeccueil. CpaBHeHNEe IPOMOTOPOB TaKMX IIap TeHOB II0-
Kas3aJio, YTO OHM OTJMYAI0TCA 10 Habopy caiiTOB CBA3BIBAHNA
TPAHCKPUIIVOHHBIX (pakTopoB (TP), B oTsiMume oT TEX IeHOB,
9KCIIPeCcCya KOTOPBIX CMMMeTPUYHA, IPUYEM 3TI OTJINYUNA He
oOHapy KeHb! y IpeaKoBbIX BuoB. Cpenu TP, perysmaropusre
3JIEMEHTBI KOTOPBIX HECMMMETPUYHO IIpeCTaBJIeHbl, 00Ha-
pY’KeHBI yYacTBYIOI/€ B KOHTPOJIE PA3BUTHUA C IIOMOIILIO
cseta (PIF3, HY)) u orBeta Ha xon0n0B0i cTpecc (CBF). Mer
[IpeAnoJaraeM, YT0o OGHVM U3 [IOCJIEACTBMIL IOJNUIIONINN Y
C. bursa-pastoris cTaJjo yBeJudeHye IIJIaCTUYHOCTA 38 CUET
YaCTUYHOTO AyOJMPOBaHNsA IIyTell OTBETA HA CBET U XOJI0Z0BOM
cTpece, YTO II03BOJIMIIO HTOMY BUAY CUJIBHO YBEJIMYUTH CBOIO
00J1acTh pacpoCcTpaHeHN .
Cosdanue zenemuueckoll KapmbvL n000ePHCAHO 2PAHMOM
PH® 14-50-00029.

METABAPKOOMHI PACTEHMA C MOMOLLLbHO NGS: OB30P BO3MOXHOCTEM U

MPAKTUYECKMI OMbIT

JloraueBa M.A."%*, KpunuusiHa ALA.", Arirunnd AL A 34, Xacdusos K..34, LLunynun . A.3, Cnepanckas A.C. '3

1 MTY um. M.B. JlomoHocoea, MockBea

2 MHctutyT npobnem nepepaumn uHpopmaummn PAH um. A.A. Xapkesuya, Mocksa
3 OrbYH UentpansHbin HAN anupgemmonorum Pocnotpebrapsopa, Mockea

4 MOCKOBCKMM (OU3MKO-TEXHUUYECKMHM MHCTUTYT, JonronpyaHbii
e-mail maria.log@gmail.com

U nenTnduranya BUAOB BasKHa JIJIsT MHOTMX HaY4YHBIX 1 IIPaK-
TUYECKMX 33aJad, TAKMX KaK usydeHne OropasHoobpasusi, 9Ko-
JIOTMYECKMIT MOHUTOPHMHT, aHAJIM3 COCTAaBa IPOAYKTOB IIMTAHNUS.
Pazsutne COBpPEMEHHbIX TEXHOJIOTUI BBICOKOIIPOM3BOAVITEJILHO-
TO CEKBEHPOBAHNA IIPUBEJIO K IIOABJIEHNIO HOBOTO MTOJIX0JA IJIA
pelIeHns 9Ton 3agaum - Metabapkoayara. OH coueTaeT METObI
HenocpezcTBeHHO camoro JHE-mTpuxkoauposanmus, T.e. Ipu-
MeHeHM [10CJe0BaTeIbHOCTEN MapPKEePHBIX YIaCTKOB I'eHOMa
IJIA UAEHTU(UKAIY BUIOB, M METAareHOMMKY — aHaJM3a Co-
BOKYITHOTO F€HEeTIYEeCKOr0 MaTepuaia MUKPOOPTaHN3MOB TeX
VIV MHBIX COODIIECTB. OTOT IIOAXOJ II03BOJIAET aHAJIM3NPOBATh
00pas1ibl, IpeAcTaBIAoIIe cOO0M CMecu MHOTUX BUAOB, (pu-
3UYecKoe pasjiesieHre KOTOPBhIX HEBO3MOYKHO. OTO MOT'YT ObIThH
KaK IpuponHble 00pas31ibl (II0YBa, BOJA, COBOKYIIHOCTD ITapa-
BUTUYECKUX MUV CUMOMOHTHBIX OPraHM3MOB U T.J.), TAK U JIC-
KYCCTBEHHO CO3JIaHHbIe (IPOAYKTHI IUTAHUA, KOPMa CeJIbCKO-
X03AJCTBEHHBIX JKMBOTHBIX, JIEKAPCTBEHHbIE cOOPHI). OHAKO
npruMeHeHMe MeTabapKOIMHTA /I aHAJIM3a PAaCTUTEJbHBIX
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cMecell OCJIOKHAETCA OTCYTCTBIEM YHUBEPCAJbHBIX MapPKEPOB
U HECOBEPIIIEHCTBOM pedepeHCHBIX 6a3 JaHHBIX, U HyKIaeT-
cA B afanTtaimn K KOHKpeTHBIM obpasnam. Mbl pecraBisaeM
JAHHBIE II0 aHAJM3Y COCTaBa MHOTOKOMIIOHEHTHBIX PACTUTENIb-
HBIX cMecell (TpaBAHON 4aii, MEJ]) C IIOMOIIBIO IBYX TEXHOJIO-
ruit cekBenypoBanua — Illumina u mosynposoguukoBoro. Kax
MapKepHBbIe ObLIVM BBIOPaHBI JIBa yUaCTKa, IPeJCTaBIAIIIe
mnactuaubeli (trnH-psbA) n anepubiii (ITS1-2) reromer. Takixe
OBLJIO MBYYEHO BIMAHNKE MeTOAUK Bbimesnennsa JHK u cmocoba
[IPUTOTOBJIEHNA TeHOMHBIX Onbsorek. IlokasaHno, uTo Hanbosee
IepcreKTyBeH A1 Metabaproayura ygactok I'TS1-2) xoTa 1 oH
He obecneunBaeT pa3pelleHnsa 0 YPOBHA BIla B HEKOTOPBIX
Ipymnmax pacTeHMi, B 4acTHOCTH, ceMelicTBe Compositae, aTo
BIIPOYEM, pas3pellaeTcs JCIO0Jb30BaHNEM JPYTMUX MapKEPOB.
PegysbraTsl, nosryueHHbIe PA3HBIMI METOAMI, B II€JIOM CXOMKH,
OJIHAKO CYIIIECTBYIOT U OTJINYMA, CBA3aHHBIE, IIPEXKIe BCETO, C
oTymauaAMA B 3dppekTrBHOCTY Bhiesienusa JJHK 13 pasHbix Bu-
J0B U Ppa3JINYHbIX yacren pacTeHnsd.
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NCCIIEOOBAHME 3BOJIFOLIMM PUBOCOMHbBIX TEHOB Y BUOOB JIbHA METOOJOM
BbICOKOMNPOU3BOOMTESIbHOIO CEKBEHMPOBAHMA

Bonbwesa H.J1."", MenbHukosa H.B.!, Omutpues A.A.', Benennknun M.C.2, CnepaHckas A.C.?%, KpunnubiHa A.A.2, KpacHos I'.C.",

Nakynuna B.A.", KyppsBuesa A.B.", Mypasenko O.B.'

1 DIBYH MHctuty T monekynspHoin 6uonorun um. B.A. Sxrensrappara Poccurickoin akapemun Hayk, Mocksa
2 MOCKOBCKMI FOCYAAPCTBEHHBIN yHMBEPCUTET MM. M.B. JTomoHocoBa, Bronoruyeckuit dpakynbtet, Mockea

*e-mail: nlbolsheva@mail.ru

C moMOIIbI0 BEICOKOIPOMBBOAUTEIBHOTO CEKBEHUPOBAHMS
IIPOBEJIEHO MCCJIe0BaHNe II0CIeN0BATEIbHOCTEN HaPYKHBIX
HeTpaHCKMOUpyeMbIx creiicepos resos 5S pPHK u aByx BHY-
TPEeHHMUX TpaHCcKpuOupyembIx creiicepos (ITS1 u ITS2) renos
45S pPHEK B 43 o6pasnax, IpeAcTaBIAIMK 23 BUA JbHA.
IIo pesysbraTaM CeKBEHMPOBAHUSA [I0CJIE0BATEIBHOCTEN HS
u ITS nposenen dpusorenerudeckuit anams. ObHapy»KeHo,
yro Linum stelleroides n3 monoTunHoi cekumun Stellerolinum
dopmupyet 6a3aIbHYI0 BETBb r'OJIyOOIIBETKOBO KJIaIbL. 3aTEM
oT 00I11ero CTBOJIA APEeBa OTXOINUT BeTBb, (popMupyemast pei-
craBuresamu cexkiuu Dasylinum. BayTtpu knaner Dasylinum
Terpaniounsl L. pseudoanatolicum u L. anatolicum cxozn-
HBI MeKy co00ii ¥ HECKOJbKO OTJINYAIOTCA OT aumonga L.
hirsutum. IlocaenHUMY pas3nessaoTesa BeTBY, CPOPMUPOBAH-
Hble npecraBuTesaMu cexuuii Adenolinum u Linum. B cex-
uun Adenolinum obpasiibl, IpeACcTaBIA0IE OOUH BIL, HE
KJIACTepPM3yIOTCA COBMECTHO, a IlepeMerkaloTes ¢ obpasiamnu
npyrux BunoB. [IpencraBurenu cekuum Linum pas3gesaTcd

Ha 4 BeTBU, NIEPBYIO U3 HUX POPMUPYIOT 00pasIiibl JUIION-
noB L. decumbens u L. grandiflorum (2n=2x=16), BTOpyIO —
TeTpamyonnoB L. narbonense (2n=4x=28), TpeTp0 — aJJIoO-
TeTpamyonnoB L. usitatissimum (KyJIbTUBUPYEMBII BUL) U
ero aukopacrtyiero npenka L. angustifolium (2n=4x=30), a
YeTBEPTYIO — BBICOKOIIOJUILIONIHOTO aBCTPAJIUIICKOTO BIIA
L. marginale. Takum 06pa3om, KyJIbTUBUPYEMBII aJIJIOTE-
TpalJIONIHBIV BUA L. usitatissimum u ero nuknii npegok L.
angustifolium (2n=30) morsm mponso0iiTu Jmbo B pe3yabTare
ruOpUAN3aIUN ABYX QUILJIOMIHBIX BUIOB (2n=16) poncTBeH-
HBIX coBpeMeHHBIM L. gandiflorum un L. decumbens, 1160 B
pesyJsabTaTe rMOpUAM3aIM JUIIJIONIHOTO Buaa (2n=16) 1 nu-
IJIOMTHOTO IIpesika coBpeMeHHoro L. narbonense (2n=14).
Paboma gvinoanena npu gpurarcosoti noddepicke PODII,
epanm 16-04-01239, u [Ipoepammvl pyHdamenmasrvHbLe
uccaedosanuti [Ipesuduyma PAH « Buopasnoobpasue
NPUPOOHBLL cucmem», noonpozpamma «'enogpordvL Hcuso
NPUPOObL U UX COXPAHEHUE ).

OOHOHYKJIEOTMOHbBIE MOJIMMOP®N3MbI TEHOMA TOIMOJI4, ACCOLUMMPOBAHHDIE C

MOJIOM

Bopxept E.B., Omutpres A.A., KpacHos I.C., Bonbwesa H.J1., KygpsBsuesa A.B., MenbHnkosa H.B.*
PrbYH MucTutyT monekynspHoi 6uonorun um. B.A. DHrenbrapgra Poccuiickor akapemun Hayk, Mockea

*e-mail: mnv-4529264@yandex.ru

Tonoas (Populus) — 8T0 MOAenbHBI 00BEKT JJiA TeHeTuYe-
CKUX MCCJIeJOBaHUII nepeBbeB. Kpome TOro, TomoJb mnpesm-
cTaBJIAeT 0CcOOBII MHTEpEC, TAK KaK ABJIAETCA JBYIOMHBIM
pacrenneM. PaHee BBICOKOIIPOM3BOAUTEILHOE CEKBEHIPOBa-
HIE€ TEHOMOB MY’KCKUX U JKeHCKUX pacTeHuit P. trichocarpa
u P. balsamifera mo3Boanio naeHTUQUINPOBATL 0K0J0 650
OQHOHYKJIEOTUIHBIX rTosMopdguamoB (SNPs), moreHImaabHoO
aCCOLMMPOBAHHBIX C IIOJIOM, & TaKKe YCTaHOBUTb, UTO reTe-
po3uroTHbIMI 110 TakuM SNPs gBIAI0TCA MY’KCKIEe paCTEeHNA
[1]. Hamu mpoBeneHa onenka Haamunsa SNPs, acconunpoBaH-
HBIX C IIOJIOM, Y MY CKEKUX U HEHCKUX paCTeHI/Iﬁ IIOITYy JIAIIUIL
P. balsamifera, pacryieit Ha TeppuTopun r. MOoCKBEI, ¢ mc-
[I0JIb30BAHMEM BBICOKOIIPOM3BOAVITEIEHOTO CEKBEHNPOBAHIA.
Brigenena JTHK us 48 06pasos Tonosa. s aMnanuKammn
YYaCTKOB I'€HOMAa TOII0JIA, ITIOTEHIMAIBHO aCCOLMIPOBAHHBIX C
n0J10M, ObLIIO TTO00PaHo 12 map mpaiMepoB, ¢ UCIIOJIb30BAHN-
eM KOoTOopbIX nosydens! JHK-6nbamnorexkn. CekBeHnpoBaHme
nposesu Ha npubope MiSeq (Illumina, CIITA) ¢ gamHOM Ipo-
yreHnsa 110 300 HyKJIEOTUIOB C KasKJ0¥ CTOPOHBL. B cpennem
JIJIA KasKIO0T0 aMIIIMKOHA KasKkaoro obpasija IoJiydeHo OKO-

a0 5000 mpouTennit. BuonndopmaTuyecknuit agaau3 MIpo-
BeJleH ¢ ucnosb3oBanueM nakera nporpamMmm CLC Genomics
Workbench. Pazmunsa Mesx oy My»KCKUMIM U "KEHCKVIMI pacTe-
HUAMYI OKa3aHbl 11 25% SNPs, accolumupoBaHHbIX C II0JIOM Y
ToroJiA 1o gauubiM Geraldes 1 coaBTopos [1]. Otu SNPs mozso-
JIAIOT OTJIMYATh MY’KCKIE PACTEHNA OT $KEeHCKUX JJaske B reo-
rpaduYecKy OTAAJEHHBIX IOy JIAIMAX TOMOJEN 1 ABJIAITCI
IIepCHeKTUBHBIMY AJA pa3dpadoTku cucteMms! JHK-Mmaprepos
ILJIA OIIpeJiesieHnd 1oJa. Takasa cucTeMa II03BOJUT BEIOMPATH
pacTeHNs TOIOJIA C HY»KHBIM T€HOTUIIOM Jajke Cpeny OJHO-
JIETHIX Ca’KEeHIIeB, UYTO CJeJlaeT BO3MOYKHBIM JICIIOJIb30BaHIE
ILISL 03eJIEHEHVA TOPOa TOJIbKO He 00pa3yIoInX IIyX MY KCKIUX
pacrennit. Kpome Toro, pabora BHOCUT BKJaJ B IOHMMAaHIE
IIPOLIECCOB AeTepPMUHALNN TI0JIa Y TOIIOJIA.

Hccaedosanue gvinoarneno npu gurarcosoll noddepiicke

PODI u [Tpasumeavcmsa Mockevl 8 pamKraxr HAYuHO20

npoexma Ne 15-34-70054 «mon_a_moc».

1. A.Geraldes et al. (2015) Recent Y chromosome divergence despite
ancient origin of dioecy in poplars (Populus), Molecular ecology, 24:
3243-3256.
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CEKBEHMPOBAHME TPAHCKPUMTOMOB PACTEHMM JIbHA, 3APAXKEHHbIX FUSARIUM

OXYSPORUM

3a6nmumn A.B.", Omutpues A.A.', Poxxmuua T.A."2, KpacHoe '.C.", Kyapseuesa A.B.!, MenbHukosa H.B.'*
1 DIBYH MHctuty T monekynspHoin 6uonorum um. B.A. Svrensrapgara Poccurickoin akapemun Hayk, Mocksa
2 DIBHY Bcepoccuickmii HayYHO-MCCNIEe[0BaTENbCKUM MHCTUTYT NbHa, TOPXKOK

*e-mail: mnv-4529264@yandex.ru

dyzapuosHoe yBAmaHUe, BbI3biBaeMoe Fusarium
oxysporum sp. lini, 3HAUNTEJIbHO CHUYKAET YPOIXKaHOCTb
abHa (Linum usitatissimum L.). Hamu BeIpaliiess! 18a BoCc-
npunmuuBbIiX (AP5 u TOCT) u gBa ycroitunBbix (Dakota n
Ne 3896) k pysapmosHOMy yBALAHUIO COPTa, & TaKsKe I'ii-
OpupaHble momyaAnuu oT cKpermuBauuit AP5 x Dakota un
AP5 x Ne 3896, kak B KOHTPOJIbHBIX yCJIOBUAX, TaK U IIpU
3apaskenun F. oxysporum. Beinesneno 24 oopasna PHEK (n3
10-12 pacTeHuit kaskaplil) — 110 2 oOpasia AJA KasKI0ro Co-
pra u rubpMUAHOI MONYJANNUM B KOHTPOJbHBIX YCJIOBUAX
u nocJse 3apakenuda. C ucnoabsoBanuem Habopa TruSeq
Stranded Total RNA Sample Prep Kit (Illumina, CIITA) no-
ayunau 24 6ubanorexu kJJHK nna cekBeHnMpoBaHNUA, OLIeH-
Ka KadecTBa KOTOPBIX IIPOBOAMJIACH KaK OMNCAaHO paHee [1].
BricokonmpousBoauTeIbHOE CEKBEHUPOBAHNE IIPOBEJN Ha
cexBenaTope NextSeqb00 (Illumina) ¢ ganHO IpoUTEeHUA
o 80 HyKJIEeOTUIOB C KaskA0l CTOPOHLL B pesyinbrare mo-
Jy4€eHO oT 45 70 55 MJIH. IPOYTEHUI IJIA KasKIOT0 BapMaHTa
OIIBITA ¥ KOHTPOJIA.

O6paboTKy NaHHBIX CEKBEHMPOBAHMUA INPOBOAMIN KaK
onmucano paHee [2]. ITokasamamu, 4TO IocJie 3apaskeHNUd
F. oxysporum maMeHAIaCh DKCIIPECCUY T€HOB, KOAUPYIOIINX
TPaHCKPUIIMOHHbIE (hakTopbl, UDP-raukosuiaTpasncdepassl,
LIy TaTUOH-S-TpaHcdepassl U OeIKN, CBA3aHHBIE C OTBETOM
Ha JejiCTBMe IIaTOTeHOB. BeIABMIN pa3inyunusa B M3MEHEeHUN
9KCIIPECCUN PALA TeHOB MEXKY YCTONYMBBIMM Y BOCIIPUMM-
4uBBIMU K F. oxysporum reHorunamu. ['eHbl, ypOBEHb DKC-
IIpeccuy KOTOPBIX U3MEHAJCA B OTBET Ha JeliCTBIE [IaTOTeHa,
BEPOATHO, yJaCTBYIOT B OTBETE PACTEHNII JIbHA Ha 3apaskeHue
F. oxysporum, a TaKsKe MOT'YT OIIPEJEJIATE YCTONIMBOCTD Pac-
TeHMII JIbHa K (Dy3apMO3HOMY YBAAAHMIO.

Paboma svinoanena npu gpurnarcosoti noddepicke
Poccuticxozo Hayunozo gponda (epanm 16-16-00114).

1. A.A.Dmitriev et al. (2016) Glutathione S-transferases and UDP-
glycosyltransferases Are Involved in Response to Aluminum Stress in
Flax, Frontiers in Plant Science, 7: 1920.

2. A.A Dmitriev et al. (2016) Gene expression profiling of flax (Linum
usitatissimum L.) under edaphic stress, BMC Plant Biology, 16(Suppl
3): 237.

CTPYKTYPHbIE OCOBEHHOCTM N'EHA sRLK Y KOHTPACTHO PA3JIMHAFOLLIMXCA MO

YCTOMYMBOCTU K 3ACOJIEHMIO JTIMHUM NFOLEPHbBI TOJTYBEOM
MyHTsH A.H.*, MyHTsH B.C., CakcaraHckas A.C., Cumapos b.B., PymsHuesa M. J1.

(PrBHY Bcepoccuickmin HayHHO-UCCef0BaTENbCKMIM MHCTUTYT CENbCKOXO035M-CTBEHHON MUKpoburonoruu, r. CankT-lNetepbypr,

rop. MywkuH 8
*e-mail: vucovar@yandex.ru

T'en Srlk xogupyeT penenTopHyio KmHa3y, 00JiagaionIyo
IIOBBIIIIEHHO} aKTUBHOCTBIO B KOPHAX pacTeHuit Medicago
truncatula B ycamoBusax 3acosenud [1]. Ilesbio paborer 661710
aMINMpUYecKoe NoATBepkIgeHNne Teopunu Basusosa HIL o
CYIIIeCTBOBAHMN T€HOTUNNYECKY Pa3JMUHBIX (pOopM pacre-
HUI, aJallTUPOBAHHBIX K Pa3JIMYHBIM DKOJIOTO-Teorpaduye-
CKMM (paKTOpaM B IIPEAIoJaraeMblX [IeHTpax pasHoobpasus.
O0BeKTOM yCcIe10BaHNA ObLIVM PaCcTeHNA JIIOIEPHBI ToJIy00it
— IUIJIOMIHOTO BUJIA JIIOLIEPH, He BBEJEHHOTO B KYJIBTYPY, Xa-
PaKTepU3yYIOIIErocsa BbICOKOI CoJIe-, Kapo- U 3aCyX0yCTONIM-
BOCThIO [2]. B pabore ncrosb30Bay ceMeHa JIIOIEePHBI MOy -
6011 (Medicago caerulea Less. ex. Ledeb. (2n)), mosyueHnnble n3
Muposgoit kostekiy BIIP (poauresbckye pacTeHns), a TakKe
JIBe JIMHIY [TIOKOJIeHNA S1 ¢ COJIeyCTOMUMBEIM U C COJIEXYBCTBI-
TeJIbHBIM (DEHOTUIIAM, IIOJIyYeHHbIE B Pe3yJIbTaTe IPUHY I~
TeJIbHOTO CaMOOIIBITIEHNA POANTEILCKUX PacTeHnii B jabopa-
TOPHBIX ycaoBuax. HykaeoTunnele nocsienosaTenbHocTyt SRLK
ObLIIM OITpe/iesIeHbl MeTOIOM CEKBEHMPOBaHNA 1o CoHrepy.

B pesysnbTaTe nmokasaHo, UTO Y POOMUTEJHCKOIO T€HOTH-
11a COJIEUyBCTBUTEJBLHOIO I COJIEYCTONYNBOIO TeHOTUIIA He
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pasanuanauck. Torga Kak y COJEYCTOMUYMBBIX F€HOTUIIOB
S1 HabaomalTCcA MHOYKECTBEHHbIE 3aMEHBI, a COJIeYyB-
cTBUTEJIbHBIE TeHOTUNbI S1 Ob1in Gosiee KOHCEepPBaTUBHBL
Taxum 06paszoM, IOKa3aHO, YTO MOBLIIIEHNE YCTONYNBOCTHI
K cTpecc-paKTopy BeleT K 3HAYUTEJbHBIM CTPYKTYPHBIM
IIepecTPONKaM B PELEeNTOPHON YacTy TpacMeMOPaHHO KI-
Hasbl [losryueHHbIE pe3yIbTaThl BIEPBbIE [IOKA3bIBAIOT, ITO
[10J1 BO3JelCTBUEM CcTpecCc-(PaKTOPOB MOIYT IPOUCXOLUTH
CYII[eCTBEHHbIE TeHeTUUECKe UIBMEHEHNA B CTPYKTYPEe CUT-
HaJbHBIX OEJKOB, UTO TAaKKe MOKET YKa3blBaThb Ha TO, UTO
u cuMOMOTUYECKYIe B3BAVIMOOTHOIIIEHN A MOTYT TaKKe MeTh
3HAYNTEJbHBIE I3MEHEHNS.

Paboma noddepacarna epanmamu PODI 17-04-02011,

15-04-09295.

1. L. de Lorenzo et al. (2009) A novel plant leucine-rich repeat receptor
kinase regulates the response of Medicago truncatula roots to salt
stress. Plant Cell, 21: 668-680.

2. AVL. IBanoB u zp. (1986) Pecypchl MHOroIe THUX KOPMOBBIX PacTeHMIt
Kasaxcrana. Asnmva-Ara: Kaitxap. 219 c.
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OPTOJIOTMU3ALIMSA TEHOB PACTEHUM C MCMOJIb3OBAHMEM OAHHbBIX OETAJIM3UPOBAHHbIX

KAPT SKCIPECCHM.

Menmn A.A.,'? KacbsaHos A.C.,%% Knenukosa A.B.,"2. F'epacumos E.C.,"? Jlorauésa M.[,. "2
1 UnctutyT npobnem nepepaumn nHpopmaumm PAH um. A.A. Xapkesuya, Mocksa

2 MI'Y um. M.B. JlomoHocosa, Mockea
3 UnctnTyT obien renetrkn PAH um. H.B. BaBunosa, Mocksa

OCHOBHOJI 0COOEHHOCTBIO 3BOJIIOLIMY TEHOMOB PaCTEHUII ABIJIAET-
cA HaJ4yie MHOTOKPATHBIX PayH/I0B II0JIHOT€HOMHO LY IIIIIKA -
LM C TIoCcJIeyIolell cyOdyHKIMOHaMmM3aImell, Heo(PyHKIMO-
HaJm3alyell, a TakyKe IIoTepell acTu reHoB. B pesyiibTaTe aTx
IIPOLIECCOB Ha OOJIBIINX DBOJIIOIMOHHBIX PACCTOAHNMAX MOYKHO
OJIHOBHAYHO COIIOCTABUTD (OPTOJIOIM30BaTh) TOJIBKO HEOOJIBIITYIO
uX JacThb. Tak, Mesky HanboJiee XOPOIIIO N3yYeHHbIMI PaCTEeHN-
avu — Arabidopsis thaliana (MofebHBIN 00 BEKT FeHeTUKY Pac-
Tennit) u Oryza sativa (puc) NoTydaeTcsa OPTOJIOIN30BaTh OKOJIO
6 TeIcA4 reHoB. OcTasbable ~ 20 TBICAY 00BEUHAIOTCA B IPYII-
IIbI TOMOJIOTMYHBIX T€HOB (OPTOTPYIIIILI), B Ipeiesax KOTOPhIX
OJIHO3HAYIHOE COIIOCTaBJIEHVIE 3aTPYIHEHO M1 HEBO3MOYKHO. OTO
JleslaeT KpaiiHe 3aTPYAHUTEJIbHBIM IIePeHOC U3BECTHBIX (DYHK-
111 TEHOB C MOJI€JIbHBIX 00'bEKTOB Ha HE MOJ[eJIbHbIE, UTO Cy-
LIIECTBEHHO YCJIOKHAET M3y4ueHye (DyHKIMOHAIbHO 3BOJIIOLIN
OT/ZI€JIbHBIX T€HOB I KJIACCOB IE€HOB, a TAKIKEe CHIIKAET IIPAKTI-
YeCKYIO IIeHHOCTb MCCJIeJIOBAHNIA, IIPOBOAMMBIX Ha MOZEJIbHBIX
obberTax. OnHNM 13 CIOCOOOB PEIIeHNs STOl ITPOOJIEMBI ABJIS-

eTCsA yueT JAaHHbBIX 110 ITaTTepHAM SKCIIPeCCU TeHOB, KOTOpPbIe
II03BOJIAIOT KJIACCU(UIMPOBATD I'eHbI He TOJBKO I10 II0CJIeH0-
BaTEJBLHOCTH, HO U I10 IIperoJaraemMoii pyHkumm. B Hateit pa-
00Te MbI ITIPOBEJIV COIIOCTABJIEHNE NeTAIM3MPOBAHHBIX aTJIACOB
skcnpeccnu aByx Buznos Arabidopsis thaliana n Fagopyrum
esculentum (rpeunxu noceBHoI). BbLJI0 TOKa3aHO, YTO I'eHbI,
JIJI1 KOTOPBIX Ha OCHOBAHMM IIOCJIEOBATEIbHOCTY HAXOAATCSA
OJHO3HaYHBIE (One-to-one) OpTOJIOrY UMEIOT ropasao doJee cXo-
JKIIE IPOMUIIN BKCIIPECCUM, YeM CIIydaifHO BEIOPAaHHBIE T€HBIL
JanpHenmmii anaimu3 IPOBOAVIIIN C MICIIOJIb30BaHEM METOL0B
MaIHHOTO 00y4ueHns. J[J1a 9TOro AaHHbIE 10 SKCIIPECCUY OJJHO-
3HAYHBIX OPTOJIOTOB ObLIN MCIIOJIb30BaHbI B KaYecTBe 00yda-
I0111ell BBIOOPKY. BhLyIo okaszano, 9To 9pPEKTUBHOCTD OJHOTO
Y3 VICIIOJIb30BAHHBIX aJITOPUTMOB IIPM PACIIO3HABAHUM OPTOJIO-
IMYHBIX Tap npesbinaeT 95%. Vlcrnoab3oBaHue IpeiyioKeHHOrO
aJIrOpPUTMa II03BOJIAET CYIIECTBEHHO YBEJINYUTD YNCJIO F€HOB
C OZJHO3HAYHBIM COIIOCTABJIEHVEM.
Paboma noddepacana eparnmom PHD 17-14-01315.

CBOPKA 1 AHHOTMPOBAHME FEEHOMA JNTIMCTBEHHULbI CUBUPCKOM
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C6opka resoma JucTBeHHUNBI cubupckoii (Larix sibirica,
Ledeb.) de novo npexcrasiseT coboii CI0KHY0 GronHpOp-
MaTUYeCKYIO 3aa4dy. TO CBA3aHO C TeM, YTO pa3Mep reHoMa
JIaHHOTO BUJA IIPEBLIIIAeT YeJIOBedeCcKMii mouTu B 4 pasa (60-
Jlee 12 MJIpZ H.0.), @ TaKIKe COLEPIKUT OOJIBIIIOE UMCJIO TIOBTO-
psAroIMXCcA rocyaenosaresabHocTell (6osee 70 %).

Jlsa cOOpKM reHOMa JMCIIOJIB30BAJIMICh KOPOTKIME IIOCJIe-
noBatesnbHocTy JHK (puasl), moJgydeHHbIE ¢ CEKBEHATOPA
Illumina HiSeq 2000. ITockonbKy 00beM HaHHBIX JOCTUTAET 3
TB, To mpu ux 06paboTKe UCII0JIb30BaJICA BEICOKOIIPOU3BOAVI-
TeJIbHBIN anmnapaTHbel komiieke IBM x3950 x6 ¢ 192 aapavn
7 00BbEMOM ortepaTuBHOM naMAT B 3 TH.

Puper npoxonnsy aTans! npenodpabdoTky (0UMCTRY U (pUIIb-
Tpauum), KOTOPble peaJi30BaHbl B BIJIE IT0CTIEN0BATEIbHOCTI
BBIIIOJIHEHUA pAga nporpamMm (aHrJa. pipeline). B pesyabraTe
npenobpaborry nmosrydero 2,4 TH naHHBIX B BUJie PULOB AJV-
Hoit 10 100 H.0., YTO paBHAJOCH 82-X KPaTHOMY ITIOKPBITUIO T'e-
HOMa JIICTBEHHUI[bI PUIAMU B CPETHEM.

Jlona accembimpoBaHusA reHoMa de mOvO UCIIOJIb30BaIaCh
cepBepHada Bepcusa nporpammbl CLC Assembly Cell. B cBa-

3u ¢ TeM, uTo accembyiep CLC He cnocoben obpaboraTh 06 bEM
BXOJHBIX JAHHBIX [IPEBBIIIAIOIINI OIIpeIeJIeHHbI II0POT, ObLI
IIpeJIO}KeH 1 MaTeMaTN4YeCcKy 000CHOBaH MeToZ «COOPKY re-
HOMa 110 JacTaAM». COopKa 3aHANa 0K0JI0 20 JHETI BEIYMCIISHNIA.
PesynbpraToM ABIAIOTCA KOHTUIM U cKadOJIIBI C MUHIMAJIb-
Hott guHOM 200 H.0.. Yrceso koHTHroB 11,3 MJIH, X cyMMapHad
aayHa 8,31 MJapA H.0., MaKCUMaJIbHasA JJHA KOHTUra 266 ThIC.
H.0., moka3aTesab N50 paBen 1253. Craddosnnos cobpaHno
10,4 mutH, nX cymMMapHasa aamaa 12,11 Muapz H.0., MaKCUMaJlb-
Hoada aymHa crkaddoiaa 266 teic. H.o., N50 paBen 5362.

AHHOTMPOBaHME T€HOMAa OCYILECTBJIAJOCH C IIOMOIIBIO
nporpaMMmbl MAKER, ncrosns3oBannuch Takike IpeacKa-
3aHUs MOZeJel reHoB ¢ nmomouibio nakera AUGUSTUS,
a TaK/Ke IIOATBEPIKJIEHNUA Ha OCHOBE JJaHHBIX II0 CEKBEHNUPO-
BaHUMIO TPAHCKPUIITOMA JIMCTBEHHUIIBI 1 MOILeJIeﬁ TeHOB He-
KOTOPBIX IPYTUX BUJOB XBOJHBIX IepeBbeB. B pesysabraTe
CTPYKTYPHOI aHHOTAIMM 1oJiydeHo 43659 Monesieil TeHOB.
dyHKNMOHAJIbHAA AHHOTALMA MOJieJIell TeHOB, a TaKKe pe-
3yJIbTaThl aHHOTAIIMM IIOBTOPOB, COTJIACYIOTCA C pe3yJabTaTa-
MM JJI JPYTUX XBOVHBIX.
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M3YYEHUE NTEHETMYECKOWM PET YJIAUMM OT'YPLLA (C.SATIVUS) B OTBET HA 3APAXKEHME
BMPYCOM 3EJIEHOM KPAMYATOM MO3AMKM C MOMOLLHO CEKBEHMPOBAHKMS BTOPOIO

MOKOJIEHUA

LLleneHkos A.A., CnaBoxotoBa A.A., MctomuHa E.A., Kopocteinesa T.B., OguHuosa T.M.
1 DIBYH MHctuty T 06wen reretmkm um. H.M. Basunosa PAH, Mockea

*e-mail: odintsova2005@rambler.ru

Bupyc senenoit kpanuaToit mosauku orypua (BSKMO) — ato
PHER-conepsxamnmit BUpyc, KOTOPBIN ITopakaeT pacTeHNs ce-
meiictBa ThIKBEHHbIE, BBI3BIBA S [10TEPI0 yporkast 10 40%. T'enbr
ycroitanBocT K BSKMO He onmcaHBI, IO3TOMY IJIA 3ally-
TBI OT IIATOT€HHBIX IIITAMMOB IIPMMEHAIOT aTTeHYVPOBAHHBIE
LITaMMBI BUPYyCa, KOTOPbIE, He BBI3bIBAA CMMIITOMOB 3a00JeBa-
HIA, 00eCIIeunBaloT 3aINUTY OT TaTOTeHHBIX IIITAMMOB.

Jloia yccsiefoBaHMA MEXaHM3MOB MHIYIIVPOBAHHOM yCTOM-
YYBOCTM ¥ POJIV B HUX aHTUMMKPOOHBIX Imentunos (AMII)
- Ba’KHENMIINX KOMIIOHEHTOB MMMYHHOJ CHUCTEMBI pacTe-
Huit — npoBoguian NGS cekBeHUpPOBaHME TPAHCKPUIITOMOB
3II0OPOBBIX, 3aPa’KeHHBIX Y BAKI[VIHIPOBAHHBIX PACTEHUI OTyp-
na Ha npubope Illumina Hiseq 2500. [lyna kasknoro obpasua B
cpenHeM OBLJIO ITOJIyYeHO OKOJIO 48 MJIH. IPOYTEeHMII NJIMHO
150 m.o. C6bopka TPaHCKPUIITOMOB BBIIIOJIHAJIACEH C IIOMOIIBIO
nporpaMmsbl Trinity [1]. KosmraecTBo coOpaHHBIX TPAaHCKPUIITOB
cocTaBMJIO 55-65 ThIC. IPM MeAMAHHOM AJMHE TPAHCKPUIITA B
nyanasose 840-961. ITomy4deHHbIE TPAHCKPUIITHI ObLIV ITPOAH-
HOTMPOBAHBI C IIOMOIIIbIO ITporpaMmel Blast2Go [2], Bepcus 4.1.

ITpu sTom 3HaunMbIe ToAo06MA B 6ase mauubix Uniprot Obim
HaiigeHbl npubansnutenabHo 1ua 40% TPaHCKPUIITOB KasKI0-
ro u3 0bpasuos. Janaele GO-aHHOTAIIMY ITOKA3bIBAIOT, YTO B
3apasKeHHbBIX U BaKIVHUPOBAHHBIX PACTeHIUAX DoJsiee yeM Ha
30% 1OBBIIIAETCS YMCII0 TPAHCKPUIITOB, OTBEYAIOIUX 38 OTBET
Ha BHEIIHIE BO3JEMCTBIA, B TOM YICJIe, 3apaskeHne maTore-
HaMI 1 IPyTMe BUIbI cTpecca. KpoMe TOro, B 3apaskeHHBIX U
BaKIMHMPOBAHHBIX PACTeHNUAX ObLIO HalimeHo Oosbire AMII
10 CpaBHEHUIO CO 3L0POBBIMMU pacTeHuAMU. AHanus nudde-
PEHIMANBHO BKCIPECCUN TeHOB I03BOJINJI BEIABUTDL TPAHC-
KPUIIThI, BOBJIEUEHHbIE B T€HETUYECKYIO PErYJIAIMIO OTBETA
pacTeHud Ha 3apaskeHue pasunyHeIMy mramMMmamy BSERMO.
Paboma gvinoanena npu noddepicke epanma
PH® No 16-16-00032.

1. B.J. Haas et al. (2013) De novo transcript sequence reconstruction
from RNA-Seq: reference generation and analysis with Trinity, Nat.
Protoc., 8(8):1494-1512.

2. A. Conesa et al. (2005) Blast2GO: a universal tool for annotation,
visualization and analysis in functional genomics research, Bioinfor-
matics, 21:3674-3676.

MEHbl DAKTOPOB TPAHCKPHIMUMUN YABBY B TPAHCKPUNTOME MUKOTETEPOTPO®MA

MONOTROPA HYPOPITYS

LlleHHukoBa A.B.*, Beneuxkun A.B., MapgaHos A.B., LLlynbra O.A., Kounesa E.3., PaeuH H.B., Ckpsbun K.I'.
MHcTuTy T BronHikernepmm, MepeparnbHbii MccriegoBaTenbCckui LeHTp «MyHaameHTanbHble ocHoBbl GuoTexHonormm» PAH, Mocksa

*e-mail: shchennikova@yandex.ru

ITogvenbuux Monotropa hypopitys —MUKOTeTePOTPOQHOE,
HeOTOCHHTEe3UpPYIOlllee pacTeHne, MoJydalrollee NuTaTelb-
HbIE BeIleCTBa OT KOPHEI epeBbeB [I0CPECTBOM MUKOPU3bI
[1]. ITomobHO KPyrMM COBPEMEHHBIM PacTeHUAM, IO bEJIbHIK
dopMupyeT JaTepasibHbIe OPraHbl, aCUMMETPUI0 KOTOPBIX
OIIPefIeJIAIOT, B YaCTHOCTH, (paKTOPhI TpaHckpunuyy YABBY.
Cunraercs, uto reHbl Y ABBY BO3HUKJIN B IIPEAIIIECTBEHHIKE
CEeMEeHHBIX PaCTEeHMII I aCCOLMMPOBAHBI C IIPOVMCXOKIEHIEM
TIJIOCKOTO JIVICTA M YBeJMYEeHNEM ero IIOBEPXHOCTH, Ilepepaba-
TBHIBAIOILIEN COJTHEYHYIO DHEPIUIO B IIpoliecce pOoToCKHTE3a [2].
OBOJIIOLMOHHAA IuBepcudukanysa reHa YABBY cdopMmpoBasa
11eJI0€ CEMEVICTBO T€HOB CO CIIEIVI(PMYHBIMY KOHCEPBATVBHBIMI
(PYHKIMAMY B Pa3pacTaHny IJIACTVHKY, IOAAEPKaAHNUM TT0JIAP-
HOCTM U OIIpeJieJIEHNI TPAaHNI] JIMCTa U ITOJOOHBIX eMy OpraHOB
[3]. B nanHoit paboTe BIepBBIe OXapaKkTepn3oBaHbl reHsl YABBY
MJKOTeTePOTPO(HOTO PACTEHNA, He MMEIOII[ET0 BETeTaTUBHBIX
OpraHoB. B TpaHCKpunTOMax MpUIIBETHIKOB, I[BETKOB 11 KOP-
Hell IoA'beJIbHMKA 00HAPYIKEeHBbl TPAHCKPUIITHI BOCbMI I'€HOB
YABBY (xnanst YABBY1/YABBY3, YABBY5, INO u CRC),
ABJIAIIMXCA OJveranimmy romosioramu reHoB YABBY coto-
CcUHTe3UpYyIoIuX npeacrasureselt Ericales (Asterids). B konn-
pyeMbIx Oeskax onpegnesenbl noMeH C2C2-1IMHKOBOrO MaJblia,
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HMG-mono6ub1it YABBY-noMeH, n3BeCTHBIE KJIA10-CIIeId-
Hble MOTUBBI, & TaK)Ke IIPeJICKa3aHbl HOBbIE MOTVBBI C BO3MOK-
HOI (DYHKIIMOHAJBHOI Harpys3Koit. IlaTTepH sKkcIpeccun reHOB
MhyYABBY, onpezeJieHHbIII IyTeM [IOACYeTa TPAHCKPUIITOB
B TPAHCKPUITOMAaX C IOCJEeAYIOUIell MX HOpMaJu3alyeit
Ha MIJLJIMOH U MeXKAy o0pasljaMi, OKa3aJicsA CXOTHBIM C DKC-
IIpecciel OPTOJIOTMYHBIX TeHOB 3 JPYIMUX IIOKPBITOCEMEHHBIX.
TpaHCKpUNIIA BCeX aHAJIM3UPYEMbBIX TeHOB ObLIa 00HApYKe-
Ha B I[BETKAaX. 3a MUCKJoYeHneM renos-romosoroB INO u CRC,
aKcnpeccusa «BereraTuBHbx» MhyYABBY npucyrcrBoBaJja
B IIPUI[BETHMKAX, OJIMBKYX II0 IPUPOJie BeTeTaTUBHBIM OpraHaM.
Tpauckpuntset MhyYABS5-2 u MhyFIL2 bl HaiiieHbI B KOP-
HAX, YTO 00'bACHNMO IIPUCYTCTBYEM IT04UeK. [JaHHbIE HAITPaBJIEHbI
Ha BbIABJIEH)E BO3MOXKHOTO IIOJIIMOP(pM3Ma KOHCEePBATVBHOTO
MeXaHI3Ma aCYMMeTPIYHOIO Pa3BUTHA CEMEHHbBIX PaCTeHMIL.
Pa6oma svinoanena npu punancogoti noddepicke eparnma
Poccuticxozo Hayunozo @onda Ne 14-24-00175.

1. J.R. Leake. (1994) The biology of myco-heterotrophic (‘saprophytic’)
plants. New Phytol, 127: 171-216.

2.T. Yamada et al. (2011) Ancestral expression patterns and evolutionary
diversification of YABBY genes in angiosperms. The Plant J, 67: 26—36.

3.C. Finet et al. (2016) Evolution of the YABBY gene family in seed
plants. Evol Dev, 18: 116—126.
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PEMNPOOYKTMBHOE PA3BMTUME MAPA3SNTHUMHECKOIO PACTEHMA MONOTROPA HYPOPITYS:

TPAHCKPUMTOMHbBIN AHAJTIN3 MADS-BOX FrEHOB
LLleHHukoBa A.B.*, Beneuxun A.B., LLIynbra O.A., Mapparos A.B., Kounesa E.3., ®untowmH M.A., PasuH H.B., Ckpsabun K.I'.
MHcTuty T BronHikenepmm, PepepanbHbii uccriegoBaTenbCckui LeHTp «MyHaameHTanbHble ocHoBbl 6uoTexHonormm» PAH, Mocksa

*e-mail: shchennikova@yandex.ru

ITonubiit Mukoreteporpod, mogsensunx Monotropa hypopitys
Ha4MHAaeT Pa3BUTHMeE C IPOOYKIEHNA aIBEeHTUBHBIX KOPHEBBIX
PEIpPOaYKTUBHBIX IIOYEK 107 BO3LEIICTBIIEM BECEHHIIX TeMIIepa-
TYP U OTHAJIEHHOTO CUTHAJA JJIMHBI IHA (II0JIy4aeMoro OT KOp-
Hell JepeBbeB Yyepe3 MUKopuay). [louka gaeT penpoayKTUBHBIN
o0er ¢ MPUIIBETHNKAMM, COLIBETVIEM M IIBETKAMM OOBIYHOTO
ILJIA TIOKPBITOCEMEHHBIX cTpoeHusd [1]. VineHTnuyHOCTDL Mepu-
CTEeMBbI VI OPTAHOB IIBETKA ONPeesATCA Pa3JINIHbIMU KOM-
OouHauAMY roMeo3ucHbIX TeHoB AT (ABCDE) akTuBHOCTE
[2], mpenmyiecTBerHO KopMpyronmx MADS-dakTops! TpaHc-
KPUIIIVY ¥ CYUTAOIIVXCA OTHVIM M3 KJIFOYEBbIX 3BOJIIOLIVIOHHBIX
(paKTOPOB BOBHMKHOBEHNA 11BeTKA [3]. B nanHOIT paboTre aHamM3
TPaHCKPUIITOMOB IIPUI[BETHIKOB, IIBETKOB U KOPHEeI I0beJib-
HIKa [I03BOJIMJI BIIEPBbIE OXapPaKTepPU30BaTh CEMEVICTBO TeHOB
MADS-box murorereporpoda. Bblm o0Hapy KeHb! 27 reHOB
MIKCe¢-6enkor (knaner SOC1, FLC, SVP, AG, SEP, AGL6,
AP1/FUL, AP3/PI u AGL15), cocroamme n3 nomenoB MADS
(MEF2-like), I, Ku C, u 3 — MIKC'-6enkoB (kmagsr AGL67
n AGL94) c MADS-nomenom SRF-tumna. ®ujgorenns 6eaxoB
COOTBETCTBOBAJIA 001l TOMOJIOTNY ITIOKPBITOCEMEHHBIX pac-
Tenuii. [IlecTb rpyIII reHOB COCTOAM M3 BEPOATHBIX aJIJIEJIbHBIX
BapMAaHTOB MJI IIaPaJIOTOB, BOSHYKIINIX B Pe3yJIbTaTe HelaBHell
IYILIMKALNY B IOAbeJIbHUKE. YeThIpe IpyIIbl 00be JVHANN OT-

JlaJIEHHBIe I1apaJIoryl, KOTOPbIEe MOIJI BO3HUKHYTE B Pe3yJIbTaTe
IyIJIMKALMM BHYTPY PAcTUTEJBbHOTO ceMelicTBa. Brliy Hatvine-
HbI U3BECTHBIE U IIPeJICKa3aHbl HOBblE KOHCEPBATIBHbIE KJla-
ZIO-CITeVI(PVYHbIE MOTYBBI C IIOTEHIIMAJBHOM (DYHKIVIOHAJIBHO
3HaunmocTsio. IlatTepH srenpecenn MhyYABBY, onpeneseH-
HBI IIOCPeICTBOM aHAJ3a TPAHCKPUIITOMOB, B Pa3HOI CTETIeHN
COOTBETCTBOBAJ M3BECTHBIM (PDYHKUMAM OPTOJIOTMYHBIX [€HOB
U3 APYTUX IIOKPBITOCEMEHHBIX. JlJaHHbIe CTPYKTYPHI, (huore-
Hun u sxcupeccny renoB MhyMADS B couetannu ¢ mreparyp-
HBIMM JJAHHBIMY IT03BOJIVIIV TTPEIIIONIOMKNATD POJIM JIJIS KAXKIOTO
13 UAEHTU(MUIMPOBAHHBIX TeHOB B OHTOTeHe3e MOAbeJbHIKA.
VlccnenoBaHue ABJIAETCA BKJIAJOM B IOHMMAHME JeATEIbHOCTI
MADS-reHOB B MIKOI€TePOTPO(HBIX BMUIaX PACTEHNI, B 4aCT-
HOCT, ¥ B (DM3VIOJIOT VY I SBOJIFOIIVY PACTEHNI B I[€JIOM.
Paboma gvinoanena npu purarcosoti noddepicke eparma
Poccuticxozo Hayunozo @onda Ne 14-24-00175.

1. JR. Leake. (1994) The biology of myco-heterotrophic (‘saprophytic’)
plants. New Phytol, 127: 171-216.

2.E.S. Coen, E.M. Meyerowitz. (1991) The war of the whorls: genetic
interactions controlling flower development. Nature, 353: 31-37.

3. L. Parenicova L et al. (2003) Molecular and Phylogenetic Analyses of
the Complete MADS-Box Transcription factor Family in Arabidopsis:
New Openings to the MADS World. The Plant Cell, 15: 1538—1551.

RNAseq-BASED DECIFERING OF MOLECULAR MECHANISMS UNDERLYING TRAIT FORMATION:

NON-ALTERNATIVE WAY IN CASE OF IMPEDED METABOLITE IDENTIFICATION
Glagoleva A.Y."?*, Shmakov N.A."2, Shoeva O. Y.!, Vasiliev G.V.', ShatskayaN.V.', Borner A.3, Afonnikov D.A."?, Khlestkina E.K.'?

1 Institute of Cytology and Genetics SB RAS, Novosibirsk
2 Novosibirsk State University, Novosibirsk

3 Leibnitz-Institute of Plant Genetics and Crop Plant Research (IPK), Gatersleben, Germany

*e-mail: glagoleva@bionet.nsc.ru

Traditionally, the study of plant traits begins from analysis
at the phenotypic, physiological and biochemical levels,
thus elucidating metabolic pathways involved and facil-
itating identification of candidate genes responsible for
trait formation. An exception to this rule is the enigmatic
‘melanin-like’ black pigmentation of seed in some plant
species, including barley (Hordeum vulgare L.). Chemical
nature of this ‘melanin-like’ black pigment has not been
determined yet, due to its complex structure and with-
standing to almost all solvents. Analysis of differentially
expressed genes (DEGs) in colored and uncolored seeds is a
suitable way to identify genetic networks (and hence met-
abolic pathways) participating in formation of this ‘mela-
nin-like’ black pigment.

First of all, we excluded involvement of metabolic path-
ways, known for other types of pigments (i.e. widespread fla-
vonoid pigments). Our data demonstrated that none of the
key flavonoid biosynthesis genes is expressed significantly
in black-grained barley during the pigment formation. Then,

we used RNAseq approach to reveal DEGs in black-colored
and uncolored-grained barley.

We used FastQC to estimate sequencing quality, cutadapt
to remove adapter sequences and prinseq to filter sequenc-
es by quality and length. Resulting filtered libraries were
mapped to H. vulgare reference genome assembly from
Ensembl Plants database. Identification of differentially ex-
pressed genes was carried out by ErgeR algorithm based on
mapping results of TopHat2 and STAR aligners. Pathway
analysis was performed using PlantCyc database (http://
www.plantcyc.org/). After that selected DEGs were verified
using qRT-PCR. Genes with high level of differential expres-
sion in colored (for example, suberin monomer biosynthesis,
wax esters biosynthesis, etc.) and uncolored (pyrimidine nu-
cleotide interconversion, cellulose biosynthesis) seeds were
identified. Putative mechanisms of black pigment formation
are discussed.

This study is supported by the Russian Science Foundation
(No 16-14-00086).
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POST-EMBRYONIC HOURGLASS PATTERNS MARK ONTOGENETIC TRANSITIONS IN PLANT

DEVELOPMENT

Ivo Grosse

Martin Luther University Halle-Wittenberg, Germany
Novosibirsk state University, Russia

* grosse@informatik.uni-halle.de

The developmental hourglass model has been used to de-
scribe the morphological transitions of related species
throughout embryogenesis. Recently, quantifiable approach-
es combining transcriptomic and evolutionary information
provided novel evidence for the presence of a phylotranscrip-
tomic hourglass pattern across kingdoms. Although plants do
not exhibit a morphological hourglass during embryogenesis,
a transcriptomic hourglass has nevertheless been identified in
the model plant Arabidopsis thaliana.

Here, we investigated whether plant hourglass pat-
terns are also found postembryonically [1]. We found

ALTERNATIVE ORFs WITHIN EUKARYOTIC mRNAs

Kochetov A.V.

Institute of Cytology & Genetics, Novosibirsk, Russia
Novosibirsk State University, Novosibirsk, Russia
*e-mail: ak@bionet.nsc.ru

Recent developments of Ribo-Seq high-throughput tech-
niques revealed a considerable underestimation of mRNA
coding potential complexity. It was detected that a vast
majority of plant and animal mRNAs contain several sites
of initiation of translation corresponding to the alternative
open reading frames (altORFs). These altORFs could encode
either N-end truncated/extended versions of the annotat-
ed protein (the product of the main ORF) or unrelated pol-
ypeptides (if start sites are located in other reading frames)
(e.g., [1,2]. However, in the most cases the presence of the al-
tORF-encoded peptides was not verified at the proteomics
level. For this purpose, a proteogenomics approach (combin-
ing prediction based on the nucleotide sequence analysis with
MALDI-TOF verification) was efficiently exploited (e.g., [3]).
Prediction of small altORF-encoded proteins was found to
be a very promising data source since most ORF prediction
methods developed earlier were limited by size thresholds
(commonly only ORF's larger than 50 or even 100 codons were
taken into account). This artificial restriction resulted in un-
der-representation of annotated small proteins. Recent inves-
tigations demonstrated that a large variety of small proteins
are involved in many processes including control of metabo-
lism, antiviral and antibacterial defense, growth regulation,
stress response, etc. [3]. Another important function of al-
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that the two main phase changes during the life cycle
of Arabidopsis, from embryonic to vegetative and from
vegetative to reproductive development, are associated
with transcriptomic hourglass patterns. In contrast, flower
development, a process dominated by organ formation, is
not. This suggests that plant hourglass patterns are de-
coupled from organogenesis and body plan establishment.
Instead, they may reflect general transitions through or-
ganizational checkpoints.

1. Drost et al., Mol Biol Evol (2016) 33 (5): 1158-1163.

tORFsrelates to the control of mRNA translational efficiency
under the stress conditions [4]. Prediction of altORFs within
plant and animal mRNAs is a quite actual task since available
experimental approaches still need improvement [5]. altOR-
Fev is an example of bioinformatics tools targeted to ab initio
prediction of translatable ORFs within eukaryotic mRNAs [6].
It can also be used to predict the stress-related shift in pro-
teome associated with different unfavorable conditions (e.g.,
phytopathogen attack, heat shock, drought or hypoxia in the
case of higher plants)
This work was supported by RSF grant Ne16-16-04073

1. N.T. Ingolia (2016) Ribosome footprint profiling of translation
throughout the genome, Cell, 24: 22—-33.

2. H.Mouilleron. et al. (2016) Death of a dogma: eukaryotic mRNAs can
code for more than one protein. Nucleic Acids Res., 44: 14—22.

3.S.J. Andrews, J.A.Rothnagel, (2014) Emerging evidence for functional
peptides encoded by short open reading frames. Nat. Rev. Genet., 15:
193-204.

4.1.. Ventoso et al., (2012) Extensive translatome remodeling during ER
stress response in mammalian cells. PLoS One, T: e35915

5. 0.A. Volkova, AV. Kochetov (2010) Interrelations between the nucleo-
tide context of human start AUG codon, N-end amino acids of the
encoded protein and initiation of translation. J. Biomol. Struct. Dyn.,
27: 611-8.

6. AV. Kochetov et al. AltORFev facilitates the prediction of alternative
open reading frames in eukaryotic mRNAs. Bioinformatics, 2017. 33:
923-925.
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The plant hormone ethylene regulates numerous physiolog-
ical processes in plants including significant characteristics
of agricultural crops such as fruit ripening rates and plant
tolerance to stress conditions [1]. It activates EIN3 transcrip-
tion factor — a primary transcriptional regulator of ethylene
response [2]. EIN3 controls gene expression upon binding to
a specific sequence in gene promoters, however, its regula-
tory function might be considerably affected by addition-
al factors. In this work, we investigate the possible role of
epigenetic factors in EIN3 functioning by means of bioin-
formatics analysis of publicly available whole-genome data
in Arabidopsis thaliana. The analysis of EIN3 binding sites
deduced from ChIP-seq data (peaks) [3] showed that their
distribution in gene promoters was bimodal with the broad
and narrow maxima in distal and proximal promoter regions.
We classified all peaks according to the epigenetic status us-
ing genome-wide map of nine chromatin states [4]. The peaks

related to distal maximum were found associated with a spe-
cific chromatin state. Exactly the peaks corresponding to this
chromatin state were significantly associated with ethylene
response, as well as they were enriched in specific EIN3 bind-
ing sequences compared to the peaks of other types. Thus, the
interplay of chromatin landscape and DN A-binding context
might cause the distinct modes of EIN3 mediated regulation
of gene expression.

1. F.B. Abeles et al. (1992) Ethylene in plant biology. San Diego: Acad.
Press.

2. C. Merchante et al. (2013) Ethylene signaling: simple ligand, complex
regulation, Curr. Opin. Plant Biol., 16: 554-560.

3. K.N. Chang et al. (2013) Temporal transcriptional response to
ethylene gas drives growth hormone cross-regulation in Arabidopsis,
Elife, 2: e00675.

4.J. Sequeira-Mendes et al. (2014) The functional topography of the
Arabidopsis genome is organized in a reduced number of linear motifs
of chromatin states, Plant Cell, 26: 2351—2366.
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Phytohormone auxin regulates virtually every develop-
mental process. Control of auxin responses is implemented
via activation/inhibition of ARF transcription factors. ARFs
known to bind TGTC-containing auxin-responsive cis-regu-
latory elements [1]. Nonetheless, the signalling beyond ARF-
dependent response in largely unknown with only a few
known transcription factors involved in auxin response [2].
We performed computational analysis of hexamer motifs
enriched in promoters of auxin-responsive genes. All avail-
able microarray and RNA-Seq datasets on exogenous auxin
treatment from GEO database were collected. Meta-analysis
of dozens of auxin responsive transcriptomes revealed a
comprehensive set of cis-regulatory elements associated
with auxin up- and down-regulation in either early or late
response. Intriguingly, TGTC-containing elements were not
the most highly overrepresented in auxin responsive regula-
tory regions. Instead, bHLH- and bZIP- binding motives and

a family of AT-rich motifs was the most strongly associat-
ed with auxin response. TATA-like hexamers, NAC-related
core, bHLH-binding E-box and unknown A /T-rich motifs
were associated with early auxin-responsive transcriptional
activation of gene expression. The lists of motives associated
with up- and down-regulation in late response significantly
overlap, though the list of motifs associated with auxin down-
regulation is almost twice longer. After the classification and
annotation of the enriched motifs we propose the auxin sig-
nalling network reconstruction on their basis.

1. Ulmasov, T., Liu, Z., Hagen, G. and Guilfoyle, T. (1995). Composite
Structure of Auxin Response Elements. The Plant Cell, 7(10), p.1611.

2. Berendzen, K., Weiste, C., Wanke, D., Kilian, J., Harter, K. and
Droge-Laser, W. (2012). Bioinformatic cis-element analyses performed
in Arabidopsis and rice disclose bZIP- and MYB-related binding sites
as potential AuxRE-coupling elements in auxin-mediated transcrip-
tion. BMC Plant Biology, 12(1), 125.
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The genus Hedysarum L. in its current definition is one of
the biggest in the tribe Hedysarea (Fabaceae L.) and includes
ca. 160 species [1], among which about 20 are distributed
in Siberia. The genus comprised a number of valuable
ornamental and medicine plants and strict endemic species.
Till that day, the most molecular studies were conducted on
European and North African Hedysarum species, whereas
few studies were focused on the genetic variability in
Siberian species.

The internal transcribed spacer (ITS) loci contain the sig-
nals needed to process the rDNA transcript analysis. It has
become one of the most widely used nuclear marker for hier-
archical phylogenetic reconstruction among different plant
taxa. The aim of the study was to access the polymorphism
of ITS region of rDNA in H. chaiyrakanicum and H. theinum,
the endemic species from Southern Siberia, Russia, and to
recovery its phylogenetic relationship with Mediterranean
Hedysarum species.

The rDNA ITS region was newly sequenced for H. chai-
yrakanicum and H. theinum in our study. DNA sequenc-
ing was performed at SB RAS Genomics Core Facility. The

length of the ITS regions were 707 (for H. chaiyrakanicum)
and 705 bp (for H. theinum). After alignment, the both se-
quences were 625 bp length.

In the present study, H. theinum, H. chatyrakanicum and
H. gmelinii formed a single clade which reveals their close
phylogenetic relationship and, probably, could reflects Asian
origin of highly variable morphologically H. gmelinii, widely
distributed throughout Northern Eurasia. The two taxa (H.
chatyrakanicum and H. gmelinii) were sister taxa which con-
firms the proposition to consider the former sect. Subacaulia
[2] as a subsection of Multicaulia [3].

This work was supported by the grant of RAS:
«Ex situ conservation of rare and disappearing plant species
of Siberia», belonging to the Program of RAS: «Wildlife:
current status and problems of development».

1. G.P. Yakovlev et al. (1996) Legumes of Northern Eurasia: a check-list,
379-407 (Royal Botanical Gardens, Kew).

2. B.A. Fedtschenko. (1972) Hedysarum L., In: Flora of the USSR, V.L.
Komarov (Ed.), 13: 199-243 (Translated from Russian, by Scientific
Translations, Jerusalem).

3. S. Amirahmadi et al. (2014) Molecular systematics of the tribe
Hedysareae (Fabaceae) based on nrDNA ITS and plastid trnL-F and
matK sequences, Plant Syst. Evol., 300: 729-747.
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ABSTRACT

Auxin plays a key role in almost every aspect of plant mor-
phogenesis. We studied the transcriptional background
for physiological auxin response in RNA-seq experiment
(SOLiD5500 technology, Applied Biosystems, USA with a 60-
bp read length) on Arabidopsis thaliana roots treated with
auxin for 6 h [1]. Functional annotation of the data showed
that at the transcriptional level auxin simultaneously regu-
lates a vast range of diverse processes such as cell wall bio-
genesis, transition through the cell cycle, or metabolism of
multiple chemical substances. We noted that for some func-
tional groups auxin induced changes were more or less simi-
lar, but fold changes differed among the processes. To assess
this in detail, we developed a bioinformatics approach allow-
ing identification of GO terms specifically enriched for the
genes responding to auxin coordinatively, within a certain
interval of fold changes, comparing the whole list of differ-
entially up- or down- regulated genes. Using this approach
we have proven the initial hypothesis showing that (i) there
are functional gene groups within which genes respond to
auxin with a surprisingly similar fold changes and that (ii)
these fold changes vary from one group to another [1]. These
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results were confirmed by independent data from microar-
ray experiments. To obtain some initial insight about possible
mechanism of coherency at the specific level of expression
changes within different functional gene groups, we per-
formed a motif enrichment analysis and found cis-regulatory
elements TBX1-3, SBX, REG, TCP/site2 and some others as
the candidates conferring fold-change-specific responses to
auxin in Arabidopsis thaliana. The approach developed here
may be applied to study action of any other factor on gene
expression in various species.
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Chromosome 5B of common wheat is famous for the fact that its
reorganization during the course of evolution led to appearance
of the Ph locus, which contributed to the stabilization of the
genome of wild emmer wheat Triticum dicoccoides and T.
aestivum as well as other widespread allopolyploid Triticum
species. The release of the IWGSC RefSeq v1.0 reference
genome sequence has provided for new approaches to a more
detailed analysis of the chromosomal rearrangements that took
place during allopolyploidization and subsequent concerted
evolution of the three A, B and D genomes found in wheat.

The work includes a comprehensive study of the evolution
of chromosome 5B of wheat according to the genetic, physical
mapping and analysis of the primary structure of the
chromosome regions which affect the ability of chromosome
5B to moderate recombination in interspecific T. aestivum x
T. diccocoides crosses.

Physical mapping of 5B chromosome of common wheat
was conducted according the IWGSC strategy for sequencing
the bread wheat. Three approaches have been used for
anchoring BAC contigs on 5BS chromosome.

Comparative genetic analysis of chromosome 5B was
performed by genotyping of a population of 116 Recombinant
Inbred Chromosome Lines (RICLs) produced from a
cross of CS and CS-5Bdic using the Illumina Infinium 15k
Wheat SNP array (TraitGenetics GmbH). The results
obtained were compared with 5B chromosomal maps of
tetraploid and hexaploid wheats. Regions of considerable
recombination suppression on 5B chromosome maps of
durum/diccocoides and aestivum/aestivum were identified
compared to CS/CS-5Bdic. The region of recombination
suppression BS0009810 / BS00022336 of 5BS is located in
the position from 8880 to 16833 Kb from the telomere of 5BS
and is represented by three contigs - ctg78, ctgl79, ctg60.
The analysis of the primary structure of these contigs was
performed and revealed a number of sequence changes and
presence of specific family of tandem repeats in this area.
The mechanisms of their contribution to suppression of 5BS
region recombination are discussed.

Acknowledgements. This study was supported by the RSF
(No. 14-14-00161).
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The 5S ribosomal RNA genes (5S rDNA) encode the
component of large ribosomal subunit. The unit of 5S rDNA
consists of 120 bp conserved region and variable non-
transcribed spacer. Generally, the 5S rRNA genes in plants
are organized in clusters of tandem repeats. In bread wheat
Triticum aestivum (2n = 6x = 42, BBAADD) 5S rDNA loci
are localized in the short arms of group 1 and 5 chromosomes.
Despite the progress in wheat genome sequencing, the
detailed structural organization of 5S rDNA - containing
genomic regions remains unclear which is hampered by their
repetitive nature. Availability of BAC-libraries (Bacterial
Artificial Chromosome) allows studying the target 5S rDNA
regions of approximately 100 kbp long.

Using the PCR-screening of the bread wheat 5BS BAC-
library with primers to 5S rDNA coding sequence we identi-
fied three BAC-clones. The BAC DNA was 454-sequenced,
and the assembled contigs were annotated by BLAST with
NCBI and Triticeae repeats databases. We found two types
of 5S rDNA unit: (1) the short of 418 bp, assessed as 84 cop-
ies, with highly variable nucleotide sequence, and (2) the low

variable long one of 486 bp (75 copies). By adding the data of
BAC end-sequencing and PCR with 32 specific primers de-
veloped to contigs, the structure of the two 5S rDNA-tagged
regions was established. The first region consists of 5 ordered
fragments with the total length of 130562 bp, the second -
63985 bp. The 130562 bp region is characterized by the pres-
ence of short 418 bp 5S rDNA units interrupted by multiple
insertions of transposable elements (TE). The 63985 bp re-
gion contains the tandem cluster of long 486 bp units which
adjoins to the block of TE. Mapping both probes containing
variable spacer parts from different unit types by FISH (flu-
orescence in situ hybridization) showed specificity of their
distribution on wheat chromosome — the 486 bp sequences
hybridized on 4 chromosome pairs but more intensively on
5BS chromosome. The 418 bp sequences hybridized on 2
chromosome pairs but predominantly on 1BS chromosome.
Reorganization of 5S rRNA genes over the course of wheat
genome evolution is discussed.
Acknowledgements. This study was supported by the RSF
(No. 14-14-00161).
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Albinism in plants is characterized by lack of chlorophyll, re-
sults in photosynthesis impairment and can lead to abnormal
plant development and premature death. Analysis of albino
mutant phenotypes with full or partial chlorophyll deficiency
can shed light on genetic determinants and molecular mech-
anisms of albinism. One such mutant phenotype is barley i:B-
wAIm line with tissue-specific albinism.

Poly-A RNA was extracted from spikelets of barley
of Bowman line and i:BwAlm line and sequenced using
IonTorrent platform. Resulting short read libraries were
mapped to Hordeum vulgare reference genome using TopHat
and STAR aligners. Differential expression search was con-
ducted with Cufflinks pipeline and EdgeR package. Lists
of genes with higher and lower expression levels in line
i:BwAlm were examined separately for GO analysis with
AgriGO database and significantly represented pathways
from PlantCyc database. For a selected list of genes differen-
tial expression was checked with real-time PCR. Phenotypic
characterization and chlorophyll distribution patterns were
examined using chlorophyll fluorescence microscopy. De novo
transcriptome assembly was performed using Trinity tool.
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Microscopic analysis revealed segregation of cells in spike-
lets to chloroplast-containing and chloroplast-deficient. Plants
of i:BwAlm line have decreased expression levels of plastid
genes. We identified nuclear genes with differential expres-
sion. Functional differentiation between genes with higher
and lower levels of expression in i:BwAlm line was detected.
Genes down-regulated in i:BwAlm line are mostly associated
with photosynthesis and chlorophyll synthesis, while up-reg-
ulated genes are functionally associated with vesicle trans-
port. Differentially expressed genes are involved in a number
of metabolic pathways, namely being Calvin-Benson cycle.
Finally, de novo assembly of transcriptome contains several
transcripts, not annotated in current H. vulgare genome version.

Our results provide new insight on genetic control and co-
ordination of chlorophyll synthesis and formation of albino
lemma and pericarp phenotype and demonstrate interaction
between nuclear and chloroplast genomes in this physiolog-
ical process.

This work was supported by the RFBR (JN¢ 16-34-00924),
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ITonnMaHMe TAaKCOHOMMYECKIUX OTHOIIIEHNIT BHYTPY CeMeicTBa
Equus ocTaercs orpaHnYeHHBIM, HECMOTPSA Ha TO, YTO B ITAJIE0-
JIETOIVICY IIPEJICTABJIEHbI I€CATKY BbIMEPIINX POIOB JIOIIa V-
HBIX. B HacToAlee BpeMA aKTUBHO usydaercda apeBHAa JHRK
MOATPYHIIIbI KabaJinH (JOMAIIHASA JIOUIAa b, ANKas JIOIIAAb U
nomans IIpskeBaabekoro). B moarpynme He-kabasans (0CIbI
¥ 3€0pBI) ITOJIHBIMT MUTOT€HOM OIIVICAH TOJIBKO JIJIA ABYX BUJIOB!
g kBarry u Jiomany OBozmoBa (rmonpox Sussemionus) — HOBO-
ro BiJia, BIIepBble OOHAPYKEHHOr0 B XaKacCuu C AaTUPOBKOI
46 ToIC JIET. [1].

B xone uccaenoBaHMA MUTOT€HOMOB APEBHUX JIOIIAIEl
Henncosoit ITemreps! (pecrnydsimka Ajitait) Mbl OOHAPY K-
JIV ¥I CEKBEHMPOBAJN BTOPOIO MPEACTABUTEIISA STOTO BULIA.
Vlcnonbaysi [1is1 BBIPaBHUBAHNSA MUTOXOHPUAJIbHBIE TEHOMBI
He-KabaJlIMHbBIX DKBIM, MbI [10JIy4nyan noHbii (100%) mu-
ToreroMm Jomranu OBonoBa. [IpoBeseHHasA paanOyIrIeposHa g
natupoBka — 32000 JyieT caBuraeT rpaHMIly CyILIeCTBOBAHUA
Buza eie Ha 8 Thic JeT. [IpeBuaa JJHK Ov1na BeigeseHa 1o [2].
Ilepen cekBeHMpPOBaHMEM IIPOBOLMUIIN [IPOLEAYyPy oboraie-

HuA 6ubamorer o metroxny [3]. Ilosy4ueHHBII HAMY MUTOTE-
HOM He MMeeT KJiacTepa TaHIAEeMHBIX II0BTOPOB B KOHTPOJIb-
HOM paiioHe (maxol kaacmep npucymcmsyem e E. caballus
¥ MHOTUX JPYTUX BUAax MJekonurtaionmx). [Ipegsigymiaa
cbopka MuroreHoma Jiomraay OBozgoBa [1] ObL1a HEIOJIHO 13-
3a TOTO, YTO aBTOPLI IIPEATIOJIATAN HAJIMYMe DTOrO KIacTepa.
duioreHeTMYECKMIT aHAIN3 [T0Ka3aJ1, 4To Jomans OBomoBa
6smoKe k 3eOpaM, UeM K ocJlaM, OHarpaM 1 KMaHraM, XOTd IIpe-
IbIOYIIlee VICCJIefOBaHNe [T0Ka3aJso ee 6asabHOe IIOJI0KEHEe
KO BCeM He-KabaJlIMHbIM 9KByUam [1].

Paboma noddepacara eparnmamu PDODI 14-50-00036, 16-14-

10009, 15-29-02384, 14-04-00723
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CewmeiicTBOo MeaBexbux (Ursidae) MPOKO IPeLCTaBIEHO B
JIMTOJIOTMYeCKOIt JleTonycy. BoccTaHOBIIeHNe TEHOMOB JpeB-
HIX NIpeJcTaBUTeNe CII0COOHO CyIeCcTBEHHO MIOBJIMATD Ha
CJIOKMBIINMECSH [IPEICTABJIEHNA 00 MCTOPUIECKON AMHAMUKE
CTPYKTYPBI IOIIYJIALNI COBPEMEHHBbIX O0yprIX MeaBexeit (U.
arctos) 1 Bcero cemelicTsa B 11eJioM. VI3BeCTHO, UTO COBpeMeH-
HadA MoNynaAnuA OypbIx MeaBe el copMIpoBaJack B pe3yJib-
TaTe HECKOJIbKMX MUTPAIVIOHHBIX BOJIH, CBA3AHHBIX C KJIV-
MaTudecKuMy naMeHenuaMn. Ha Teppuropnum coBpeMeHHOM
KOHTHMHeHTaJbHOV EBpasunu nocie mocjieJHETo JieJHUKOBOTO
MaKCHMyMa IIPOM30IILIO0 Pe3K0e pacceieHne HeDOIbIIOoi IpyII-
el Oy peIX MeaBeneli ceepHolt EBpasun. Ilemepuslie mensenn,
KOTJla-TO 3aHMMAaBIINII O0IIMpPHEI apeas B EBpasun, ncuesnn
K KOHI[Y IIJIeJICTOIleHa, a TOYHOe YMCJIO BUAOB U UX (pujore-
HeTU4YeCKNe B3aMOOTHOIIEHNA OCTAI0TCA CIIOpHBIMI. B Ha-
LIeM pacropaskeHny b1 06pasiiel KOCTHBIE 006pasIiel JpeB-
HUX 1 COBPEMEHHBIX HpeILCTaBI/ITEJIef/I ceMelicTBa MeOBeXbUX.
JpeBHME 006pa3Iibl IPEICTABJIEHBI MICKOIIAE€MBIMI KOCTHBIMU
octaHKamu Oyporo Mensens (Ursus arctos) v MaJIoro IelepHo-

ro mensensa (U. savini) c rora 3anangHoit Cubupu, faTupoBaHble
IpUOIMBUTETHHO OT 3,5 THIC.JIET [0 42 THIC. JIET.

Mer nposesin Beigesanan JHEK n3 06pasiioB peBHUX 1 CO-
BpPEeMEHHBIX OYpPBIX MeJBenell, a Taske BBIMEpPIINX MaJIbIX
IIeIlePHBIX MeABeell, IPUTOTOBMIIN OMOIMOTERY I CEKBe-
HUPOBAaHUA U IPOBEJN ABOMHOe oboramieHne pparMeHTaMmu
mtIHEK, cexBenuposasn Ha mtatgopme MiSeq Illumina, mpo-
BeJn 0TOOP PUAOB IO KAYECTBY, BOCCTAHOBUJIN TOJIHBIE VJIA
JaCTUYHBIE [T0CJIeI0BaATEeIbHOCTY MT reHOMOB (0T 54 10 100%),
CPaBHMJIM CO BCEMM IIPEeACTAaBJIEHHBIMM II0CJIE0BATEIbHO-
CTAMM MT F'€HOMOB OYPBIX U MelllepPHbIX MeABeel, ITIOCTPOMIIN
¢usoreHeTnueckoe apeBo. Cpeau OypbIx MenBenelt obHapy-
JKEeHBbI rallJIOTUIIBI, XapaIcTeprle JJIA paSHLIX BOJIH Mmrpaumﬁ.
JlaHHBIE IT0 MaJIBLIM [IEIEePHBIM MeJBeAM ¢ pek Uuk u SymeImm
JIal0T BOBMOYKHOCTD ITPEIIoJIaraTh, YTO OHM OTHOCATCA K paHee
HEV3BECTHOI IPYIIIIe elIePHbIX MeABeAell.

Paboma noddepacana eparmom PHD Ne 16-14-10009 u

NpoPpammolt PYHOamMeHMasLbHBLE HAYUHBLL UCCAe008aHUTL
no meme 0310-2016-0004.
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FEEHOTUMMPOBAHUME OPEBHMX NIOLWAOEMN APXEOJIOMMYECKOTO MAMSATHUKA SJTOMAH-II
Kycnmit M.A."?**, [Ipy>kkoBsa A.C.", Bopobbesa H.B.", MakynuH A.N.", Tuwkun A.A.2, Monoea K.O.', Fpachogatckmii A.C.",

Tpucoros B.A.', Obimosa M.A.3, Dununerko M.J1.3

1 UHcTUTYyT MonekynspHo# 1 knetouHon 6uonorum CO PAH, r. Hoeocnbupck

2 AnTancKui rocyaapCcTBeHHbIN yHMBepcuTeT, r. bapHayn

2 MHCTUTYT xMmudecKon Buonorum u dpyHgamenTtansHon megmupmtbl CO PAH, r. Hosocubupck

*e-mail: kusliy.maria@mcb.nsc.ru

Apxeonornyecknit namatHuk daoman-II (Ourygmaiickmii
paiion, Pecnybauka Austait) OblJI OTKPBIT DKCIIeQUINE
Augrraiickoro rocyapcTeeHHoro yausepeurera B 2003 r. 1 co-
JepsxaJl TpyINIy KypraHHBIX 3aXOPOHEHMUI, KOTOpble OTHO-
carca K yerb-aauranckomy (II B. ;o v.5. — I B. H.9.) dTamy Oy-
JIaH-KOOMHCKOII KyJIbTYypbL. B mpeobsanatomnieM G0JIbIIHCTBE
yccaeSOBaHHBIX MOITJI HAIlJIM KOCTHBIE OCTAHKM JIOIIA el
VIsydeHne reHeTH4eCKOl CTPYKTYPBI 3TOM NpEBHEN IOy JId-
oy Jiolaieli IpescTaBiideT O0JIbIION NHTEPeC, ITIOCKOJIbRY
OHO MOXKeT IIPOJIUTB CBET Ha IIpeJicTaBJIeH)e O TeX IPM3HaKaXx,
KOTOpPBIe 0TOMPAJNCh HAPOLOM OyJIaH-KOOMHCKOI KYJIbTYPhI
BO BpeMsA omoMalrHyBauud. Ilespio faHHoi paboThl ObLIO MC-
cJIeJOBaHYEe TeHETHYECKOI0 COCTaBa YIIOMAHYTO BbIIIE IIOITY -
JAyn Jomaneit. s nsydenus Oblay BbIOpaHbl (PeHOTUITNYE-
ckue JHK-MapKepsl: FeHbI OKPACKN U MAPKEPHI OIIpeiesIeHNA
noJsa. VI3 KocTHBIX 00pas31oB, NPUHAAJIEKABIINX JPEBHUM

Jgomanam u3 morusbHMKa dmoman-11, 6bl1a Beimenena JTHE.
C Br1gesienHoil npesHelt JHK n npajimepaMn g Bcex ycciie-
nyembix JHK-Mapképos Oblyia IpoBeieHa MYJIbTUIIIEKCHAA
IITTP. VI3 mpoxykToB MyJsbTuiiekcHo IIITP 611y mpuroTos-
JIeHbl OMOJIMOTEKN [J1A CEKBEHUPOBAaHNSA, 3aTeM ObLiIa IIpOBe-
JleHa X KBAaHTUMUKAIMA U CEKBEHMPOBaHNMe Ha maaTdopme
MiSeq (Illumina). AHaIM3 JaHHBIX CEKBEHUPOBAHNA II0KA3aJI,
YTO B [IOIYJIALNY ApeBHUX Jomanen dnomana-1I BcTpeyasmch
TEeHOTUIIBI THEJIOM U MBIIIACTOI MaCTel, OTINYHBIX OT JUKOTO
TUIA, CJIeJ0BATEJBHO, JIFO O0yIaH-KOOMHCKOM KYJIbTYPBI ITPO-
BOJAVJIV CeJIEKLIVIO 3TUX OKPACOK. Bce mccienyemsle Jsomanmu
OKa3aJIiCh JKkepedliaMu, 3HaAYUT, KOOBLI BMECTe C JIIOIbMI XO-
POHMIIN IOCTATOYHO PEAKO.
Paboma 6bira noddepacarna eparmamu PHD 16-18-10033 u
16-14-10009.

M3YYEHME OPEBHEM OHK: MUTOTEHOMbBI M1 B-XPOMOCOMbI CUBUPCKOM KOCYJIM
Monoga K.O.'?*, Bopobbesa H.B."2., Opyskkosa A.C. "2, MakyHuH A.N.", Bacunbes C.K.3, Osogos H.[.3, TpudoHos B.A."2,

Ipadpopatckmin A.C. "2

1 UHcTuTyT MonekynspHo 1 knetouHon 6ruonormm CO PAH, r. Hosocnbupck

2 HoBocnbupcKkui rocyaapcTBEHHbIN yHMBepcHTeT, r. HoBocnbupck

3 UnctutyT apxeonorumn u atHorpadpun CO PAH, r. Hosocnbupck
*e-mail: popkseniya@gmail.com

B nacrosIiee BpeMs coBpeMeHHas 0110JI0rMA BbIIILIA HA HO-
BBIIl yPOBEHb MCCJIeJOBa NI O1arofapsa BOSMOKHOCTY M3y IaTh
T€HOMBI He TOJIbKO COBPEMEHHBIX, HO U JIPeBHMX OPraHU3MOB.
Amnanua npesreit JHK c moMoIpo ceKBeHUPOBAHNUA HOBOTO
TIOKOJIEHNA JaeT BO3MOXKHOCTb CPaBHUTbL KOMIIOHEHTEI UX Ie-
HOMOB 1 MUTOXOHApMabHy0 JHK ¢ aHaJorMIHbIMI JaHHBIMU
II0 COBPEMEHHBIM ITPEeACTaBUTEJIAM 3TUX e NJI POACTBEHHbIX
BIJIOB, YTO MMeeT DOJIbIIIOe 3HAUEHMe JJIA IOHMMaHIA MeXa-
HI3MOB 3BOJIOIMN. OOBEKTOM TaHHOTO MCCIIeI0BAHNA ABJIA-
erca npencrasuresab pona Capreolus — cubupckas Kocysa. B
oTJIM4Me OT eBporteickoit kocyn Capreolus capreolus, Kocyss
cubupckasa Capreolus pygargus uccjaenfoBaHa ¢ MOJEKYJIAP-
HO-TE€HETUYECKON TOUKM 3peHNs odeHb caabo. VIzyuenne mo-
JUMOpP(U3Ma MOITYJIAINI 1 MEXKBUAOBBIX OTINYMI 0OBIYHO

72| ACTA NATURAE | CIIEIIBBIIIYCE Nel 2017 TOM 9

IPOBOAUTCA IIyTEM aHaJM3a KOHTPOJIbHOrO pajiona MtTJHEK,
TaK KakK OH ABJAETCH yAOOHEeNIIINM reHeTUYeCKM MapKepoM
[1]. B x0zie ZaHHOTO MCCJIELOBAHNMA Mbl CEKBEHMPOBAJIN I0JI-
Hble MYTOXOHJIpMAJIbHbIE TeHOMbBI JPEBHMX CUOMPCKUX KOCYJIb,
a TaKyKe IIPOBeJIM aHAJM3 BapuabesbHbIX DJIEMEHTOB TeHOMa
cubupcroit kocyyy — B-xpomocoMm. OTo paciIMpuT MMeIOIy-
ecd IpeACTaBJIEHNA KaK O MOIYJIAIMOHHOM MCTOPUM pona
Capreolus, Tax 1 06 0cO6eHHOCTAX UX T06ABOYHBIX XPOMOCOM.
Paboma noddepacana eparmom PHD Ne 16-14-10009 u
NnpoPpammolt PYHOaMeHMaALbHBLE HAYUHBLL UCCAe008aHUTL
no mewme 0310-2016-0004.

1. Vorobieva N.V,, Sherbakov D.Y., Druzhkova A.S. Stanyon R.,
Tsybankov A.A, et al. (2011) Genotyping of Capreolus pygargus
Fossil DNA from Denisova Cave Reveals Phylogenetic Relationships
between Ancient and Modern Populations, PLoS ONE 6(8): e24045.



ITAJJEOTEHOMIIKA

CUTHATIbI OTBOPA B TEHOME MAMOHTOB
Mpoxopuyk E.B."?*, Hegony»xko A.B.3, Ckpsabun K.I'."23

1 dUL, «DyHpameHTanbHbIe ocHOBbI BuoTexHonorum» PAH
2 bronoruyeckuit pakynbtetr MY nm M.B. JlomoHocoBa

3 HHL, «Kyp4aToBCKMIM MHCTUTY T»

e-mail: prokhortchouk@biengi.ac.ru

IlepBoe nccnenosanme npesueit JHK, BoigesnenHoit u3 610-
JIOTMYECKOT0 MaTepuaJa MIepCTUCTOT0 MaMOHTa, ObLJI0 IIpo-
BeJleHo OoJstee nBajnaTy JeT Hasdan. Ilocse sToro ycnexa 0b110
OIryOJIMKOBAaHO HECKOJIBKO MICCJIEJOBAHIA, IT03BOJIVBIINIA IIPO-
JINTH CBET Ha DBOJIIOLMIO IIpescTaBuTesel oTpana Xo00THbIe
(Proboscideas) B EBpasun u CeBeproit Amepuke. HenaBHo nBe
MeXKAyHapOJHbIE JICCIIe0BATEbCKIIE IPYIIIbl OIIyOJIMKOBa -
Ju geTblpe reHoma M. primigenius 1 HECKOJIbLKO T€HOMOB CO-
BPEMEHHBIX CJIOHOB — asmaTtckoro ciona (Elephas maximus)
u caganrnozo caona (Loxodonta africana). B pesysibrare aTux
paboT ObLIM MAEHTUMUIMPOBAHLI CIIeNM(PUYHbIE IJIA MaMOH-
Ta aMMHOKMCJIOTHBIE 3aMeHbl, IPUBOAVBIINE K (PU3MOJIOTH-
YeCKUM, MeTab0IMIeCKMM 1 MOP(POJIOTMYECKNM alalITallViaAM
M. primigenius K KiuMaTdeckuMm ycsosuam IlaneapkTukm B
ILJIEJICTOIIEHOBYIO 3110Xy. Kpome Toro, 6b110 06Hapyskeno 20%
najieHye YPOBHA IeTePO3UTOTHOCTY B MOMYJIALNUM OCTPOBA
Bpasnrens.

B nanzoit pabote MBI IpeAcTaBIIAEM IIOJIHBIN ANEePHBIA re-
HOM MaMOHTa oOHapy:KeHHOro Ha Oepery Xpoma (AxyTus) B

2008 rony, n3BeCTHBI TaKyKe KaKk MaMOHTeHOK XpoMa. ['eHoM
XpoMbl, & TaKKe paHee ONyOJMKOBaHHBIE TEHOMBI III€PCTU-
CTBIX MaMOHTOB VI COBPEMEHHBIX CJIOHOB ObLJIN JCIIOJIb30BaHbI
B CPaBHUTEJILHOM I1aJIEOT€HOMHOM yiccyienoBanum. Heckonbko
3HAYMMBIX paHee HEeONMCAHHBIX HECUHOHVMUYHBIX 3aMeH B
OBICTPO DBOJIOLMOHNPYIOIINX TeHaX 000HATEJIbHBIX pelleln-
TopoB, B raobuHoBbIX 1 MHC renax Obliy o0HapysKeHbI B
reHoMe HIePCTUCTOro MaMoHTa. Heoyxkuganuo, Mbl 0OHapy-
SKVJIV MAEeHTUYHbIe MyTalMy B HECKOJIBKIX IeHaX, KOOUpPY-
IOIIMX MOTOpHBIe Oesiky n3 ceMericTBa nuHenHoB (DNAH10,
DNAH1, DNAH6, DNAHS8 and DYNC1H1), KoTOpble MOTJIN
JMIMeTb BasKHOe 3HaUeHVe B SHePTreTYecKoM oOMeHe y MaMOH-
ToB. CpaBHUTEJBHOE MOJEIMPOBAaHME DTUX CJIOKHBIX OEJIKOB
Y CUMYJIALA VX MOJIEKYJIAPHON JUHAMMUKY [I03BOJIAIOT IIpe-
IIOJIOKUTE, YTO O0OHAPYIKEeHHble aM/HOKVICJIOTHbIE 3aMEHbI B
cyObeAMHNIIAX MOTJIM CTATh NPUUMNHONM noTepn 2P PeKTUB-
HOCTM JVMHENHA.

Paboma 6vira noddepacana eparnmom PHD 14-24-00175

CPABHEHME CPABHEHMIA: MATEMATUYECKME METOLbl CPABHUTESIbHOIO AHAJIUM3A
COBPEMEHHbIX U OPEBHUX MOCJIEQOBATEJSIbBHOCTEM

Tarapunoea T.B.'~
1 UnctutyT npobnem nepepaumn uHpopmaummn PAH, Mockea

2 Yuusepcutet FOxkHom Kanudophuu, Jloc AHvxkenec, CLLA
*e-mail: tatarino@usc.edu

JHEK nocienoBaTeJIbHOCTY IIOJIyYeHHbIE 113 APEBHNUX U VICTO-
pudeckux o0pasioB, KaK IpaBuio, otandaorcsa or JHK co-
BPEMEHHBIX 00palioB B XYJIIYI0O CTOPOHY II0 Ka4eCcTBY, IPO-
LIEHTY OIIMOOK 1 110 IJIyOVHe MOKPbITHA. Tak sKe MaJIOBEPOATHO
MoJIy4YeHre MHOKECTBEHHBIX KaUeCTBEHHBIX 00pas3lioB U3 011~
HOTO pervoHa 1 BpeMeHHoro nepuoja. Huskoe kauecTso obpas-
1IOB IPENATCTBYET IPOBENEHNIO CPABEHNA MEXKAY VHANBUIA -
MM IIpeHaIJIeXKallIM Pa3HbIM 3II0XaM, XOTA TaKoe CpaBHEHe
ABJIAETCH, B JACTHOCTH, HEOOXOAMMBIM /I IIPOBEPKY CTOP-
YECKUX TUIIOTE3.

B sT0i1 paboTe MBI IPMBOAMM CPABHUTEJbHBI aHAJINUS
aJITOPUTMOB pa3paboTaHHBIX AJIA aHAJIM3a JPEBHUX U MICTO-
pUYEeCKMX IIOCJe0BaTEJbHOCTEN, U ONpeesdeM I'PaHNIIbI
IIPOMEHVMOCTHM KasKJ0TO MeTOoJia TI0 INIyOMHe U IMPOIeHTy I0-
KPBITUA, PACCTOAHNS MEXKY CPaBHMBAEMBIMIY BUIAMMU, U TUILY
npuioskeHna. Hanbosplelt HalesKHOCTBIO U “MCTOPUYECKOIL
IJIyOMHO” OTJIMYAIOTCA arperaTyBHbIE IOAX0AbI, OJHAKO He
II03BOJIAIOIIME IIPOBOAUTEL CPaBHEH)E Ha YPOBHE OTAEJbHBIX
JIOKycoB. MbI IPOMJLIIOCTPUPYEM CpaBHEHME HAa IIpMMepe aHa-
JIM3a PEryJIATOPHBIX II0CIIeI0BATEJILHOCTEIL.
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FEHbl KATABOJIM3MA JIMMOOB OBOTALLEEHbI HEAHOEPTAJIbCKUMW BAPUAHTAMA Y

COBPEMEHHbIX EBPOIMEMLIEB

Xpameesa E.E."**

1 CKONKOBCKMM MHCTUTYT HaYKM M TexHonormi, Mockea

2 NHctutyT npobnem nepepaum npopmaumn PAH, Mockea
*e-mail: e.khrameeva@skoltech.ru

Hecmorpsa Ha TO, YTO HeaHIePTAJIBIIBI BEIMEPJIY, (PPArMeHThI
VX TEHOMOB BCE eIll€é MOYKHO HallTy B TeHOMAaX COBPEMEHHBIX
JIonielt, sKUBYIINX BHe Adpuru. XoTd 10Jid TaKuxX pparMeH-
TOB IIPMMEPHO OJMHAKOBA y BCEX COBPEMEHHBIX JIIOEN (Kpo-
Me TeX, KOTOpble UMEIT a(ppUKAHCKOE IIPOUCXOKIEHIIE), DTI
dpparMeHTEI pacnpeseaeHbl HEPaBHOMEPHO MEXKAY MOy JId-
nuavu. CoBpeMeHHbIe JII0AY €BPOIeiCKOTO TPOMUCXOMKIEHIA
cozepsKaT OoJIblile TI0CJIEJ0BATEIbHOCTE, IOX0XKIX Ha HeaH-
epTaJIbCKIe, B OTAEJbHBIX (PYHKIIMOHAJIbHBIX KATErOPUAX.
Taxk, comeprkaHue IIOCJEN0BATEJIbHOCTEN, IOX0KIX Ha He-
aHJlepTaJbCKIe, CUJILHO IIOBBIIIEHO B l'eHaX, yYaCTBYIOMINX
B Karabosuame Junmos, y esBporneiies (24.3%), Ho He y a3u-
atoB (12.4%), B To BpeMs Kak 00a 3HaAUEHNA IIPEBBIIIAIOT yC-
pexnHeHHOe 110 BceMy reHomy 3uadenne (6%). Ilpencrkasanubie
VB3MEHEeHN B JIMIVIHOM KaTabosnu3Me yoajioch MOATBEPAUTD
C IIOMOIIIBIO U3MEPEHNA YPOBHA IMAPOPOOHBIX MeTaboIMTOB

(MMIMOOB) B MO3Te YeJIOBeKa U IMMIIaH3€e, I CBA3aTb UX C AU-
BepTeHIMell B 3KcIpeccuyt TeHoB. TakyKe MbI IIOKa3aJ, YTO
JIVINIBI C YeJIOBEKO-CIeN(PUYEeCKIMM KOHIEHTPAIMAMA B
IpePOHTAJIBLHON KOpe CBA3aHbI C (pepMeHTaMy, KOTOPbIe Xa-
PaKTepPUBYIOTCA YEJOBEKO-CIIeIM(PUIeCKIMY 3MEHEHUAMYI
SKCIIpeccun 1 oboralieHbl HeaHepPTaJbCKUIMI BapUaHTaAMH,
YTO rOBOPUT O BO3MOKHO POJIM 3TUX JINIINOB B 3BOJIFOLINI
(PYHKIMOHMPOBAaHMA MO3ra y deJsioBeka. MblI mpesmnosaraem,
YTO reHeTHYeCcKye 3aMeHbl, KOTOpble BO3HMKJIM Ha HeaHJep-
TaJIbCKON DBOJIIOLMOHHON JIMHNUY, NaJM IpegKaM COBpeMeH-
HBIX €BPOIIeJIleB ONpe/iesIeHHbIe CeJIEKTUBHbIE NIPeNMyIIie-
CTBa, BO3MOXKHO, 00eCIIedBaIoIe afanTalyio K X0JI0IHOMY
KJIMIMaTy.
Paboma evinoanena npu noddepicke IIpozpammsbt no
cucmemHnou 6uonozuu CroAK08CK020 UHCMUMYMA HAYKU U
MEeXHOA02U.

EXPERIMENTAL AND BIOINFORMATICS APPROACHES FOR ANCIENT DNA EXTRACTION AND

SAMPLE PREPARATION FOR NEXT GENERATION SEQUENCING IN ULTRA-CLEAN CONDITIONS
Matsvay A.D."?, Alborova l.E.", Pimkina E.V.2, Markelov M.L.2, Mustafin K.K.'!, Khafizov K."2*

1 Moscow Institute of Physics and Technology, 141701 Institutsky pereulok 9, Dolgoprudny, Moscow region, Russian Federation
2 Central Research Institute of Epidemiology, 111123, Novogireevskaya Str. 3A, Moscow, Russian Federation

*kkhafizov@gmail.com

In this work we aimed to develop an approach for genetic
material extraction and sample preparation of ancient DNA
for the next generation sequencing, which allows to minimize
intra-laboratory contamination, as well as a software pipeline
for the analysis and interpretation of the data. We designed
a special module system consisted of four sterile gloveboxes,
connected by five antechambers, which maintains a high-
purity nitrogen atmosphere and allows to conduct all stages
of sample preparation, starting with the processing of
archaeological material, in a detached clean environment.
Furthermore, we developed a library preparation protocol
for massive parallel sequencing using non-standard modified
sequencing adaptors, which enabled us to obtain a library
of fragments from extremely low amounts of starting
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degraded material. Finally, we also created a pipeline to
perform a processing of raw sequencing data, identification
of organisms, mapping reads to the reference sequence, and
collection of the necessary statistics. Although we found out
that only about 1.5% of all the sequencing reads could be
mapped to the human reference genome, the distribution of
the substitution frequencies in this part of the dataset showed
complete agreement with the pattern of the postmortem
modifications for the double-stranded library preparation
method that was employed, which is a likely evidence for
the authenticity of the sequenced human genome fragments.
Thus, all the obtained data, coupled with sequencing results
for negative control sample, indicated the absence of
contamination during sample preparation procedure.



TEHOMMUEA KVIBOTHBIX

MOLYJIMPYHOLLEE BJIMAHME HEMPOTPOTEKTOPA LIE(TPUAKCOHA HA YPOBEHb 3KCIMPECCHM
FEHOB, CBA3AHHbIX C CUCTEMOM METABOJIM3MA AMUITIOMOA-BETA, Y KPbIC JIMHUN OXYS

AmcTtucnaeckas T.I."2*, Benmuenko B.M.!, Mepoceesa J1.A.>', TuxoHoBa M.A.'?

1 HUM doumsmonormm n dpyHpameHTansHoM megmupmHbl, HoBocnbupcek
2 HoBocnbupckui rocyaapcTBeHHbIM yHuBepcuTeT, HoBocbupck

3 UnctntyT umtonormm m revetmkn CO PAH, HoeBocnbupck
*e-mail: amstislavskayatg@physiol.ru

JoMuHMpYyOIIei Ha CErONHANIHNIL JeHb TUIIOTe30li O ITaTore-
Hese OoJsie3uu Abireiivepa (BA) ABsisgercsa rumnoresa «aMu-
JIOMIHOTO KacKaZa», B KOTOPOil KJIIYEBYI0 POJb OTBOILAT
HaKoILIeHnio ammionga-6era (AB), 3aIryCKaroIero emb IaTo-
JIOTMYEeCKVIX HelipoZiereHepaTHUBHBIX IIpolieccos. [Ipenmnomnararor,
YTO MOAYJIAIMA BKCIIpeccun 0eJIKOB, yIaCTBYOIINX B MeTabo-
auame AP, MokeT ObITH 3P(PEKTUBHOI CTpaTerne g mpe-
Bennuu u tepanuy BA [1]. HenaBHOo MBI mOkasasm, 4To aHTU-
010THK LepTpMaKcoH, 00Jagalonuil HeJIPOIPOTEKTOPHOM
aKTVBHOCTBHIO, YMEHbIIIAeT BhIPaKeHHOCTb KOTHUTUBHBIX Je-
uMTOB U HepoJereHePaTUBHBIX U3MEHEHU Y KPBIC JIN-
aun OXYS, monenu cnopanndeckoit BA [2]. MonekynapHabie
MeXaHI3MbI JTaHHOTO 3(eKTa He 0 KOHIA ACHbBI, MBI IIpe-
TIOJIOKMJIY, UTO IIPEerapaT MOKeT BO3JeICTBOBATE Yepes 13-
MeHeHIe DKCIIPeCCUU TeHOB, BOBJIEYEHHBIX B MeTabosmam Af
u naroreHe3 BA. Ilesnbio paboTsl OBLIO ONIpefesieHre BIMAHUSA
nedTpraKkCcoHa Ha YPOBEHb dKcIpeccun reHoB Ace, Bace, Bdnf,
Epo, Ece, Ide 1 Mme BO (ppOHTAJIBHOI KOPE ¥ TUITIIOKaMITe KPBIC
smuuit Bucrap n OXYS. C Bospacra 14 Hemesb caMIIbl KPBIC

Bucrap n OXYS nosmydann nabseknum nedrpuakcona (100
MTI/KT/nenb, BHO, 36 mHeIT) man pu3MoJIOTMIecKOro pacTBopa.
OrnpefesieHne ypoBHA DKCIIPECCU T€HOB OCYIIeCTBJIIAN MeTO-
oM OT-IIITP-PB. Bo (ppoHTaIBHOI KOPE M TUIIIIOKaMIIe BbIAB-
JIEHO HEKOTOPOe CHILKEHMe YPOBHA aKcipeccun Mme B rpymme
«OXYS+edTprnakcon», a TakKe ocaadiaeHne srcapeccun Ece.
Taxksxe IIOKa3aHO JOCTOBEPHOE BIIMAHIIE IIperapaTa Ha yPOBeHb
sKcnpeccuy Bdnf B runmoramire u MesKJIMHENHbIE P3N
B pKcrpeccun Ace Bo ppoHTaJBbHOM Kope. Taxkum o6pasom, 00-
Hapy KeHO MOJyJIMpYIOlllee BIMAHNE LIe(TPUaKCOHa Ha YPOB-
Hu skcnpeccun Ece n Bdnf, 4To MoXKeT UrpaTh BasKHYIO POJIb
JLJIA1 HeliponrpoTeKImy Ipyt BA-110100HbBIX HAPYIIIEHUAX.
Paboma wacmuurno noddepicana eparmom
PDDI Ne 15-04-05593-a.

1. N.N. Nalivaeva et al. (2016) New Insights into Epigenetic and Phar-
macological Regulation of Amyloid-Degrading Enzymes, Neurochem.
Res., 41: 620-630.

2. M.ATikhonova et al. (2017) Neuroprotective Effects of Ceftriaxone
Treatment on Cognitive and Neuronal Deficits in a Rat Model of Ac-
celerated Senescence, Behav. Brain. Res., in press.

AHAJIN3 MMKPOONCCEKUMOHHBIX BUBJIMOTEK XPOMOCOM CTEPNAOM (ACIPENSER

RUTHENUS) C UCMNOJNb3OBAHMEM OAHHbLIX BbICOKOMPOM3BOOMTESIbBHOIO CEKBEHMPOBAHMS
Anppetowkora JI.A."*, MakyHuH A.N.", Beknemuwesa B.P.!, Pomanenko C.A."?, [pyxkosa A.C. "2, buntyesa J1.C.',

Cepatokosa H.A.', Tpacpogatckmin A.C."2, TpucoHos B.A. "2

1 UHcTuTyT MonekynspHoM 1 knetouHon 6rnonormm CO PAH, r. Hosocnbupck

2 HoBocHBUpCKuMi rocyaapcTBEHHbIN YHMBepcHTeT, r. HoBocnbupck

*e-mail: ada@mcb.nsc.ru

OpnHOIT 13 XapaKTePHBIX 0COOEHHOCTEN OCETPOBLIX PbIO (CeM.
Acipenseridae) aBssaeTca 60JIbIIIOE YICIIO XPOMOCOM B KapMOTYI-
TIe, YTO ABJIAETCH Pe3yJIbTaTOM OJHOM 1y O0Jiee ITOJTHOT€HOMHBIX
IYTUIVKALI B 9BOJIIOIMI JAHHOTO TakcoHa. Crepsans (Acipenser
ruthenus) obJiaiaeT MUHUMAJIBHBIM JI OCETPOBBIX YMCJIOM XPO-
MocoM (2n=120) 1 HaXOAUTCA Ha CTAANM [TIePexoa OT TeTPaILIO-
VITHOTO COCTOSHMA reHoMa K AuIiongHoMy [1]. B cBaA3m ¢ atum
yccJIeJoBaHNe KapMOTUIIa CTEPIIANY IPEeACTABIIAETCS BaXKHBIM
JLJIs1 I3y YEHNs DBOJIIOLY TEHOMOB IT03BOHOYHBIX B I[E€JIOM.

MukpoancceKIoHHbIe OMOIMOTEKY XPOMOCOM CTEPJIIAAN U
COOTBETCBYIOIIVE UM (PIIYOPECIIEHTHO MeUeHble 30H bl ObLIN
IIOJIy4YeHbl COIJIACHO OMMCAaHHOM paHee MeTonuKe [1]. 30HIBI
OBLIN TPOAHAJN3VPOBAHBI C IIOMOIILIO (PIYOPECIIEeHTHON in
situ rubpuauzanym (FISH) Ha MeTada3HbIX XPOMOCOMaX CTeP-
aanu. Takum 06pa3om ObLIN BBIABJIEHBI, B YACTHOCTH, 010110~
TEKM [1apaJIOTMYHbIX XPOMOCOM (00pa30BaBIINXCA B pe3yJibTa-
Te TYTJIMKAIMU IIPEIKOBOM XPOMOCOMEI).

Bubsamorexkn Obln cekBeHMpoBaHb! Ha naaTdopme MiSEQ
Illumina. Iy aHaIM3a MOJIYYEHHBIX JaHHBIX VICIIOJIb30BAJICA
MeTO/] BEIPABHMBaHNA KOPOTKIX IIPOYTEHNMIT HA pedpepeHCHBIN
TeHOM, paHee IIPeJJIOKEHHBIN 1A PaboThl ¢ XPOMOCOMCIIEI V-
ey DOP- 1 WGA-6ubsmorexkamu [2]. B kauectse pede-

PEHCHOro reHoMa ObLII B3AT TeHOM aHIMPHOI HTyKy (Lepisosteus
oculatus), mpuHanmesxamei k koctHbIM ranongam (Holostei), B
BBOJIIOLN KOTOPBIX II0CJIe PACXOMKAEHNA C IPYTUMHI JIydeephbl-
M1 pbIbaMy He ObLIIO CTa NI ToTUILIONAN3aImn [3].

B pesyubTaTe BeIpaBHIUBaHNA YAAJIOCH BBIABUTE PaiOHbI XPO-
MOCOM ITaHIIPHOJ IITYKY, TOMOJIOTMYHBIE VICCIIELYEeMbIM XPOMOCO-
MaM CTepJIAaN, HeCMOTPSA Ha 3HAUNTEJIbHOE BpeMsA I/BEPreHIIN
MeXKIy OByMsA Bupamu (0kosio 360 MiH jet). AHams 6ubimoTer
[IapaJIOTUYHBIX XPOMOCOM IIOKA3bIBAET CXOHBIE KAPTUHBI BbI-
paBHMBaHNA Ha pedpepeHCHbI reHOM. Takum 00pa3om, JaHHbII
OyoMH(pOPMAaTIYECKMIT METO, MOYKET IIPVMMEHATHCA JIJIA IIOVCKA
TOMOJIOTMYHHBIX XPOMOCOMHBIX PailOHOB Pa3HBIX BIJIOB.

Paboma noddepacara eparnmom PHD No 14-14-00275 u

npoepammol PYHOAMEeHMAALHBLL HAYUHDBLL UCCAeD08AHUL
no meme 0310-2016-0010.

1. S.A.Romanenko et al. (2015) Segmental paleotetraploidy revealed
in sterlet (Acipenser ruthenus) genome by chromosome painting, Mol
Cytogenet, 8: 90.

2. ALMakunin et al. (2017) Contrasting origin of B chromosomes in two
cervids (Siberian roe deer and grey brocket deer) unravelled by chro-
mosomespecific DNA sequencing, BMC Genomics, 17: 618.

3.IBraash et al. (2016) The spotted gar genome illuminates vertebrate evolu-
tion and facilitates human-teleost comparisons, Nature genetics, 48: 427-437.
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PA3HOOBPA3ME TEHOMOB MJIEKOTMMTAFOLLIMX HA XPOMOCOMHOM YPOBHE

Fpacdhoparckmir A.C."%*

1 MHcTUTYT MoneKynspHo#M 1 knetouHon 6ruonorum CO PAH, Hosocnbupck

2 Hoeocnbupckui lNocypapcteenHbin YHusepcutet, Hosocubupck
*e-mail: graf@mcb.nsc.ru

ToapKO METObI IUTOrEHETHKY ITO3BOJISTIOT BUETH I'€HOMBI 3y -
KaplmoT «IeJMKOM». MHOIMe 13 Ba’KHBIX MaKPOTeHOMHBIX Xa-
PaKTEePUCTHUK OCTAIOTCA BHE I0JIA 3PEHNs CeKBEHUPOBAHNUA U
MOCJIeIYIOMX COOPOK, HO OTHOCUTEJBHO JIETKO OOHapyKIBa-
IOTCA IIPY MUKPOCKOIIMYECKNX yiccyenoBanuax. OnpeneseHHOe
COBMeIIleHNe JAHHBIX 0 Pa3HO0OPa3ny XpOMOCOMHOI OpraHm-
3aIMy TEHOMOB M JAHHBIX IIOJJTHOT€HOMHOTO CEKBEHMPOBAHUA
MIPeAIosarajoch Ipu 00CyKIeHN IPOTrPAMMBI II0 CEKBEHUPO-
BaHMIO TeHOMOB 10 ThIcAY B1A0B M03BOHOYHBIX (Genome 10K)
Y IIpeAriosaraeTcd ceiidac mpu obcysknenny nmporpaMmsl (Earth
BioGenome Project ) 1o ToTaJpHOMY CEKBEHMPOBaHNIO TeHOMOB
BCEX BunoB 5yKaproT (0K0JIO ABYX MIUJLIVOHOB BIOB, IIPEIIO-
JlaraeMas CTOMMOCTb IIPOeKTa 0K0JIO 20 MUJIIMapI0oB JOJIJIAPOB).

Cpenu 5,5 ThICAY BMUIOB MJIEKONUTAOINX CEKBEHPOBaHIE
TeHOMOB OY€Hb Pa3HOIi CTeIIeHN YCIIEITHOCT IPOBEeJEHO NI
[Iapbl COTEH BUJOB, IPUMEPHO MJIA 3-X ThICAY BUJOB MBI NMe-
€M CBEJIEHIA O CTPYKTYPE X XPOMOCOMHBIX HaOOPOB, TaKKe
OYeHb Pa3HOTO YPOBHA pa3pelleHns.

B noxnane O0ynyT npencraBseHbl JaHHbBIE 00 0CODEHHOCTAX
OpraHmM3alny reHOMOB BIJOB MJIEKONUTAIINX BCEX OCHOB-
HBIX OTPSANOB, IPEACTABJAIOIIE NHTEPEC KaK HA HaYaJbHBIX
9Tanax, Tak I B 3aBePIAoIeil pase IPOEKTOB 10 CEKBEHMPO-
BaHNIO F€HOMOB.

Paboma 6bLra noddepicarna eparmom Poccutickozo Hayunozo
Donda (PHD) 16-14-10009

M3YYEHUE PASHOOEBPA3MS MEPECTPAMBAEMbIX LIEMEM T-KJIETOYHOT O PELIEMNTOPA Y

CTEPNAON ACIPENSER RUTHENUS C UCTTOJIb3OBAHUMEM TNTATAOOPMbI ILLUMINA MISEQ

lNycenbHukos C.B."?*, Kynemaun C.B.", Fopuakos A.A."?, Yukaes H.A.', MakyHuH A.N.!, TpucboHos B.A."?, TapaHuH A.B.'2
1 UHcTuTyT MonekynspHow 1 knetouHon 6uonormm CO PAH, Hosocubupck

2 HoBocubupckuii rocypapcTBeHHbii yHuBepcuteT, Hosocnbupcek
*e-mail: sguselnikov@mcb.nsc.ru

AnTturen-pacnossnawomuii T-rmerounslit perentop (TcR)
npezcraBisaeT coboit gumep (alpha-beta nan gamma-delta),
B KOTOPOM Ka’KJas MOHOMepPHasd 1enb conepskut 1o nsa JI'-
nono0HbIX JoMeHa: BapuabespHblil V 1 koHcTaHTHBI C. B X018
cospeBaHua T-mumd@ornra V rensl TcR nepecrpanBarrces,
4TO JaeT Kak[oil T-KJeTKke YHUKAJIbHBIN PELenTop, Pacios-
HAIOIMI TOJBKO “cBoit” anTureH. Ilesbio 1aHHO paboThI OBLIO
u3ydeHre perepryapa lepecTpauBaeMbIx reHoB alpha, beta,
gamma u delta neneit TcR crepsannu Ha yposre k/JHEK.

Mper npoBesin 6M10MHGOPMALIOHHBIN aHAJNS3 TPAHCKPUII-
TOMa CeJe3€HKMU U TeHOMAa CTEPJIALM, TOJyIeHHbIX paHee B
JIMEB CO PAH, n unestuduiuposasan no asa C cermeHra
s kaskoil TeR nemn. Satem mbl ammmduiposamn 5’ RACE
kJJHK 13 cese3eHKM CTEPJIARY C UCIOJIb30BaHMEM YHIUBEP-
caJsibHOTO U BocbMu C-crnenupuaHbIX IpaiiMepos. VI3 mysos
5’-kouroB TcR kIHK Oblna mosmydeHa 6ubamoTera I CEK-
BEHMPOBaHNA, KOTOpad ObLIa IIpoaHaJM3MpoBaHa Ha Ipubo-
pe Illumina Miseq (wacTu4Haa 3arpysKa, IPOUTEHNE C IBYX
koHIIOB 110 300 1mKJI0B). Beero 66110 mosydueHo oxoso 30 TeIC.
TIOJIHBIX COCTBIKOBAHHBIX asroputmoMm FLASh nocienoBaresnb-
HOCTEIA, 10 2-5 THIC. IJIA KasKI0 IIeTIn.
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Ananns nocsenoatesnbHocT TcR TpaHCKPUIITOB cTepJia-
IV IOKasaJi, 4To Jokyckl TcR y maHHOTO BUAa, Kak 1 y APY-
I'UX [I03BOHOYHBIX, MUMEIOT TPAHCJIOKOHHBIN TUII CTPOEHUA U
comepoxat ~10-100 V rennnrx cermenTos, ~10 D (gna TcRbeta
n delta), ~10 J u 1 C cermenrt. B mecre cummeku V-J u V-D-J
TeHHBIX CETMEHTOB MOTYT YAAJAThCA UM A06aBaATbCA Ko 10
HYKJIEOTUOB 1, TakuM oOpasoMm, gianHa CDR3 moskeT cuibHO
BapbUPOBATD.

ITosryueHHbIe TaHHbBIE CBUIETEILCTBYIOT O TOM, YTO pPerep-
Tyap nepecrpauBaeMbIx alpha, beta, gamma u delta nemnei
T-KJIETOYHOTO PelenTopa y IPeACTaBUTENA XPAIIEKOCTHBIX
PpBIO cTepJsAny He ycTylaeT 10 pasHoobpasnio TcR miexorm-
Tamux. OBosolma TcR crepaann mia myTeM IynnnKanum 1
KOHTPAKIMI Pa3HbIX T€HHBIX CETMEHTOB He3aBICIMO B Pa3HbBIX
LYIINIMPOBAHHBIX JIOKYCaX.

Pa6oma svinoanena npu purarncogoti no0depicke eparma
PH® Ne14-14-00275 (anaaus mparckpunmoma u
2eHoma, miseq), a maxdxice epanma PODI Ne17-04-01519
(xaonuposarue u anaaus kJHK TcR cmepasdu).
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BbICOKOIMNPOU3BOOMTESIBHOE CEKBEHMPOBAHME OJ19 AHAJIM3A dYHKLIMOHNPOBAHMA
M5C/WY-MOONDULIMPOBAHHbBIX AHAJIOTOB MAJIbIX A0EPHBIX MU MATIbIX 40PbILLIKOBbIX

PHK B KJIETKAX YEJIOBEKA

Crenanos [.A."*, YypaeneB E.C." 2, LLlengep B.O.3, Apanmgu '.11.3, Anycpuesa K.C.3, Hywraesa A.A.', banaxoHosa E.A.',

loBopyH B.M.3, Cemeros [1.B."!, Puxtep B.A.'

1 MHCTUTYT XxMmueckoi 6rnonorun u doyHpgamentansHon meguumtbl CO PAH, Hosocnbupcek

2 HoBocHBUpCcKui rocyaapcTBeHHbIM yHuBepcuTeT, HoBocnbupck

3 UHcTUTyT BrMoopraHMyeckon xummn um. akagemmkos M. M. LLiemsikmura n FO.A. OsunnHukosa PAH, Mocksa
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Baaromapsa pasBUTUIO BHICOKOIPOMUBBOAUTEIBHBIX METOOB
CEKBEHIMPOBAaHNA HEIPEPBIBHO YBEJINYMBAETCA 00bEeM JAHHBIX,
OIJVICHIBAIOIINX HAJM4ME IPUPOJHBIX HEKAHOHNYECKIX HYKJIEO-
TUZOB B CTPYKTYPe IIpeACcTaBUTe el OOJIBIINHCTBA KIaCCOB He-
roaupytonmx PHE (uxkPHE). B nannoit pabore B KauecTBe MO-
Jlesnt I MccJieJoBaHuA Obliay BbIOpaHbl MaJble anepHble PHEK
(maPHEK) u massie agpeikossie PHE (MaoPHEK). C momorisio
TPaHCKPUIILINY {N Vitro ObLiy mosrydeHs! 5'-kommposanubie PHEK-
KOHCTPYKLMM C ITOCJeJoBaTebHOCTAMM ITpupoaubix U25, Udba
u U74 C/D-6okc-mao0PHEK, a Takske Ubatac u Ul2 maPHK uge-
JIOBEKa, cofieparariye S-MeTuaunTuant (m,C) 1 IceBA0y PUANH
(W). B xozme tpanceruun noaydenusix PHE B kieTkn geso-
BeKa ObLI0 yCTAaHOBJIEHO, YTO BBEJIEHE B CTPYKTYPY KOPOTKIUX
uxkPHK W n m_C cyimecTBeHHO CHMKaET KaK MMMYHOCTUMYJIV-
pyoliee, Tak 1 IUTOTOKCKUecKoe nelicteue PHK-KOHCTPYKIMIL.
Jlns1 otteHKM HecrienmpuaHbIX d9dpekToB aHasoros HKPHE Obuta
BhIOpaHa KyJIbTypa KJIETOK aIeHOKA PLITHOMBI MOJIOYHO $KeJIe3bl
MCF-7; nnsa BbIABJIEHNA IIPOLIECCOB, YHUKAJBHBIX JJIA KasK0L
PHE, — nuHNA KIETOK aleHOKapIMHOMBI ANYHNKOB SK-OV-3.
VIsmeHeHNsA B DKCIIpecCUM TeHOB Ha 00enX MOZeJIAX ObLIn Ipo-

aHAJM3MPOBAHBI C IIOMOIIIBIO METO/IAa BEICOKOIIPOUB3BOANTEIHHOIO
cekBeHMpoBaHuA Ha naTdopme Illumina. Ha nepsoit moxesnn
6e110 BRIABIEHO, uTo W 11 m C obecneunBaroT cxoxmit adpcherT
B IOJABJIEHNN IMMYHOCTUMYJIVPYIOIIel aKTUBHOCTY CUHTETH-
gecknx PHEK, npenmoso:xnuTesnbHo, 3a cYeT HapyIIeHus B3au-
MmogeiicTBuA aHagoroB HKPHK ¢ BHyTpuKJIeTOUHBIMU peliern-
Topamy, B yactHocTy, RIG-I. OTcyTCcTBUE aKTUBALMY CUCTEMBI
BPOKJIEHHOTO MMMYHHOTO 0TBeTa B KieTkax SK-OV-3 nossosmio
BBIABUTH CIlelipriecKye IIyTy (PyHKIMOHNPOBAHNA aHAJIOTOB
ropotkux HKPHK. B wactHOCTH, OBLTIO YCTAHOBJIEHO, YTO IO ETi-
crBueM aHasiora Ubatac maPHK nponcxoant nopasieHne cuaTe-
3a PHEK, ocymectsisemoro ¢ npomoropa PHE-nonmmepassr 111
nop pevictBueM aHaJsiora U74 msaoPHK mabirozaioch CHILKeHMe
yposusa MPHK rena NOP56. BeisiBiieHHbIe 0COOEHHOCTY yKa3bIBa -
I0T Ha CIelpIYHoe y3HaBaHue Kaxaoro kjaacca HKkPHE u mmpo-
ABJIEHME MeXaHMU3Ma HaIlpaBJIeHHOI! perpeccui, Tak Kak obHa-
PY*KeHHBIe IIyTH MOTYT IIPMBOAUTE K HapyLIeHUo Ouorenesa
Lsm-knacca MmaPHK u C/D-6okc-maoPHEK, coorBeTcTBEHHO.
Paboma noddepacana I'panmamu PDODI 16-04- 01414, 16-
34- 60136, PHPD 16-14-10284.

N3YHEHUE 3BOJIFOLIMM TEHOMA CBOBOOHOMMBYLLEIO MJIOCKOIO HEPBBA MACROSTOMUM
LIGNANO (PLATYHELMINTHES, TURBELLARIA) C MOMOLLbHO BbICOKOIMNMPOWM3BOOMTESIBHOIO

CEKBEHMPOBAHNA MMKPOOMNCCEKLIMOHHbBIX OHK-BUBJTIMOTEK
3apeceHeuy K.C."*, bepesukos E.B." 2, Tynukun A.E.3, Kabunos M.P.3, Py6uos H.B.'

1 UL MHcTuTy T upTonormum u redetmkn CO PAH, Hosocnbupcek
2 ERIBA, University of Groningen, Groningen, The Netherlands

3 MHCTUTYT xumudeckon Buonormm n doyHgamentansHon megmupHbl CO PAH, Hosocnbupck

* e-mail: kira_z@bionet.nsc.ru

CBobomHOKUBYIIINI 1IIOCKUT 4epBb Macrostomum lignano
ABJIAETCA MOJEJIbHBIM OPraHM3MOM JJIA M3Y4YeHUA pereHepa-
oun U CTapeHud. MsyquMe BBICOKOJ YaCTOTHI aHeYIIJIOUANN
10 caMoyi KPYIIHO XpoMocoMsbl B kapuorture M. lignano, BbIAB-
JIEHHOJ B J1aDOPaTOPHBIX JIMHUAX U IPUPOIHBIX MOIYJIANNAX,
a TakiKe KapUOTUIIMPOBaHMe OJMBKOPOICTBEHHBIX BUIOB U DKC-
IIePVUMEHTHI 110 CKPEILIVBAHMIO IPeABaAPUTEIBHO KaPUOTUIINPO-
BaHHBIX 0ocobeii (Zadesenets et al. 2016) cTumysmmpoBam nzyde-
HIIEe MOJIEKYJIAPHOTO COCTaBa XPOMOCOM 3Toro Byuza. Ilosy4uenne
u CISS-rubpummnsanma MukpoaucceKImorsbix JHK-pob naan-
BIUYaJIbHBIX XPOMOCOM ¥ PajflOHOB CAMO KPYIIHOM XPOMOCOMBI
B Kapuorture M. lignano (Mlil) BbIABMIN B €T0 FeHOME CKPBITYIO
TeTpamyonauio (Zadesenets et al. 2017). Bruio oOHapyskeHo,
uro xpomocoma MLI1 conep:kut KpyrHble partoHbl, TOMOJIOTMYHbIE
BCeM OCTaJIbHBIM XxpomocomaMm M. lignano. Ilokazano, 4To XpoMo-
coma MLI1 B cBOeM cocTaBe, BO3MOYKHO, COILEPIKUT ITPAKTIHECKN
LIEeJIYIO KOO BCero rarutougHoro resoma M. lignano. B HacTostiee
BpeMs IIPOBEJIEHO CEKBEHMPOBAHME MUKPOACCEKIMOHHbIX JJTHK-

6mbsmoTer xpomocome! MIlil 1 BTopoii 1o pasmepy xpomocoMs! M.
lignano (Mli2). Ha 6a3e pe3yJibTaTOB IOJHOTEHOMHOTO CEKBEHI-
poBauus reroma M. lignano npoBoauTcsa 61MOMHMOPMATUIECKIIT
aHaJIM3 Pe3yJIbTATOB CEKBEHMPOBAHNIA MUKPOIVCCEKIIMOHHBIX
JTHK 61bmmoTek AJis BBIABJIEHNUA U CPABHEHNA KOHTUTOB XPOMO-
come! Mli2 u romostormanoiz eit gactyt xpomocomsl Mlil, KOTOpBI
II03BOJIAT OLIEHNUTDb YPOBEHb AVIBEPreHIVI [TaPaJIOTMHbBIX PaliOHOB
xpomocom M. lignano. PaccMoTpeHbI BOBMOKHBIE clieHapuit dpop-
MMPOBaHNA coBpeMeHHoro reHoma M. lignano.

Paboma gvinoanerna npu noddepicke epanma PODI 16-34-
60027. Cexsenuposarue npogodu.nocs va naamgopme MiSeq

(Illumina) e LIKII «I'enomuxa» CO PAH.

1. K.S. Zadesenets et al. (2016) Evidence for karyotype polymorphism in
the free-living flatworm, Macrostomum lignano, a model organism
for evolutionary and developmental biology, PLoS One, 11: e0164915.

2.K.S. Zadesenets, L. Schirer, N.B. Rubtsov. (2017) New insights into
the karyotype evolution of the free-living flatworm Macrostomum
lignano (Platyhelminthes, Turbellaria). Sci Rep. (in press).
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BbICOKOIMNMPOM3BOOMTEJIbHOE CEKBEHMPOBAHME OTOEJIbHBIX XPOMOCOM
MakyHun AN."*, Mpokonoe O.FO."2, Knunrun M.T.", Opyxkoea A.C."2, Ipacdpopatckmii A.C."?, Tpucporos B.A.'?
1 MHcTuTyT MonekynspHoM 1 knetouHon 6ruonormn CO PAH, Hosocubupck

2 HoBocHBUpCcKui rocyaapcTBeHHbIM yHuBepcuTeT, HosBocnbupck
*e-mail: alex@mcb.nsc.ru

IIoBcemecTHOE pacmpocTpaHeHNe METOLOB BBICOKOIIPOM3BOAVI-
TEJIBHOTO CEKBEHVMPOBAHNA IIPON3BEJIO PEBOJIIOLVIO B TeHe TV~
Ke, IpUBeA K [IOABJIEHNIO TaKMX HAIIPaBJIEHNMII, KAK TeHOMMKA
u TpaHcKpunroMuka. ClleKTp pelllaeMbIX 3a7atd Ype3BbluaiiHo
LIVMPOK ¥ OXBATHIBAET BCe YPOBHM OpraHmu3aimy reoma. B qacr-
HOCTH, JIJIA MICCJIEOBAHMA XPOMOCOM IIPYIMEHAETCA HECKOJIBKO
JIIOBOJIBHO JJOPOTOCTOAIIMX U TPYLOEMKIUX METOLO0B KapTUpPO-
BaHMA. IIpyu 5TOM, IIOJTydaeMble JaHHbIE 329aCTyIO He IMEIOT
TIPUBA3KY K PeasIbHOMY KapMOTHUITY U, KaK CJIEJICTBIE, K JaHHBIM
OUTOTEHETMKIY. OTO OrPaHMUYeHe MOKHO 000TY CEKBEHNPO-
BaHyeM Oubsmorex JHEK xpomocoM, BbIZIeJIEHHBIX MUKPOIVIC-
CEeKLMell VIV COPTYHTOM: OHM IaBHO U YCITEITHO MICIIOJIb3YIOTCA
KaK 30HAbI IJIA iN ity TMOPUAN3aIIL.

Mper paspaboraan kouseitep DOPseq_analyzer, Bkaoua-
IOIINI OYMCTKY IIPOYTEHNIE, BbIpaBHMBaHME Ha pedpepeHCHbIN
TeHOM U ero pasJieJieHle 110 IIJIOTHOCTY KapTUPOBAHNA IIPO-
ureHnit. [IpuMeHeHne KOHBeliepa K peaJsbHBIM JaHHBIM I10-
Kas3aJI0, YTO HECKOJIbKIX COTEeH ThICAY KOPOTKUX IPOUTEHM
JOCTATOYHO AJIA OIIpeJieJIeHNs I'PaHnl] paitoHOB, IpeCTaB-
JIEHHBIX Ha XPOMOCOMAaX, ¢ To4HOCThIO <10 TrIc. .H. [ToMmumo

3TOTO, C IPUMEHEHEM CYII[ECTBYOIIMX MHCTPYMEHTOB MO~
HO MJeHTU(UIMPOBATE OTAEJIbHbIE XPOMOCOM-CIIEIVI(PUYIHbIE
MyTalliy, a TaK)Ke OLIeHUTDh CIEeKTPHI IOBTOPEHHBIX II0CJIe-
noatesbHOocTelt [JHK. OrpannyeHnsa cBA3aHbl ¢ MaJbIM KO-
andectBoM ncxonuoii JTHK n ocobenHoCTAMM mocseqyomen
ammduraiym. B pesysnbrare 0M0IMOTEK CONEPIKAT JINIIID
10-20% nocnenoBarensHocTeit JHK ncxoqHO XpOMOCOMBI,
YTO CUJIBHO 3aTPYAHAET (PYHKUIVOHAJBHBIN U CTPYKTYPHBII
aHau3. Kpome TOro, 9yBCTBUTEJIBHOCTD METOA OKIAEMO
CHIIPKAETCs C YBeJMUEHMEM DBOJIIOIIVIOHHON AVCTAHINNA MEKIY
JccJeiyeMbIM U pepepeHCHBIM BUAMIL.

ObnacTy npruMeHeHNA pa3paboTaHHOTO TOAX0a BKIIOYAIOT
OIICaHMe MEKXPOMOCOMHBIX IIEPECTPOEK AJA BUIOB, T€HO-
MbI KOTOPBIX eIlfe He OBbLIIM OTCEKBEHNPOBAHbI, IPUIMICHIBAHIE
KPYIIHBIX CKOP@OJIOB K XPOMOCOMaM JJIfA BUIOB C HELOCO-
OpaHHBIMJ TeHOMAaMM; BBICHEHVE COCTaBa CBEPXYMCIIEHHBIX,
106aBOYHBIX U ITOJIOBBIX XPOMOCOM.

Paboma svinoanena npu noddepacke epanma PHD 16-
14-10009 u npozpammvl HYHOALMEHMANLBHBLL HAYUHDBLL
uccaedosaruti 0310-2016-0010.

MOJIEKYNAPHA A dUNOTEHUNA TAMNOMPYMNM CTEPNSAON ACIPENSER RUTHENUS 11 CUBMPCKOIO

OCETPA A. BAERII, OCHOBAHHASA HA AHAJTIM3E MOJIHbIX MUTOXOHOPHAJIbHbIX TEHOMOB
Mo6eanHueBa M.A."?*, Makyuun AN.', Opyskkosa A.C. "2, Cepatokosa H.A.', Bopobbesa H.B.!, Mntepecosa E.A .3,

Ipadpopatckuin A.C."2, Tpucporos B.A.'2

1 UnctutyT MonekynspHom 1 knetouHown 6rnonormm CO PAH, r. Hosocnbupck

2 HoBocHBMpCKuMi rocypapcTBeHHbIN yHMBepcuTeT, r. HoBocnbupck

3 Hosocmbupckun domnman OIFBHY MNocpbibuerTp, r.Hosocubrpck
*e-mail: mapob@mcb.nsc.ru

Ocerpoobpasubie (Acipenseriformes) - qpeBHeNIINI OTPAL
kyacca Jlydenepoix poi0, B pekax Cubupnu npencraBjeH cTep-
aaneio (Acipenser ruthenus) u cubupckum ocetpom (A. baerii).
IIpencraBuresiel OTPsia B JIMTEPATYPE YACTO HABBIBAIOT «3KVBBIMI
JICKOTIaeMbIMI», IOCKOJIbKY HEe3HAUNTEIILHO OTIMYAIOIIEC OT CO-
BPEMEHHBIX BUIOB MCKOIIaeMble (DOPMBI 0CETPOOOPA3HBIX 00HAPY-
SKMBAIOTCA y?Ke B HO3aHeM MeJioBoM nepuoze (100 MmuH JeT Hazam).

B HacrosAee BpeMsa prioreHnss 0CETPOBBIX OCTAETCS IIPO-
TUBOPEYMBOIA, CYIIECTBYIOT IIPOOJIEMBI C MAeHTU(PUKAIE] OT-
JIeJIbHBIX BUJIOB, & TaKiKe IIOTHMMAIOTCS BOIIPOCHI O BbIIEJIEHNN
TIOJIBUIOB BHYTPU BUJA.

Panee namu Ob11a cobpana 0oJbIIAA KOJIIEKIUA CTEPIIAIN
7 cuBUPCKOro oceTpa M3 HEKOTOPBIX EBPOIEIICKIX PEK 1 PEK
Cubupu, 1 Ha OCHOBAHWUM CEKBEHMPOBAaHN KOHTPOJILHOTO pai-
oHa MuTOxXoHApUaabHoi JHK BBIABIEHBI OCHOBHBIE TaIlIOTH-
TIbI ¥ TAIIJIOTPYIIILI & TAKIKE ITOKa3aHa UB0JIAINIA MEKIY IOy -
aauyamu 6acceitaoB O6u 1 Exnces. OHako aHaIM3 KOPOTKOTO
yuactka MTJHK He MOKeT JaThb TOYHBIX JaHHBIX O MOJIEKY-
JISIPHOI IaTUPOBKE PaCXO0KIEHUA OCHOBHBIX IaIlJIOrPyIIIL

IToaToMy [yi yTOYHEHMSA OIEHKM BpeMeHu 0a3aJibHO Av-
BepreHIMy BHYTPU 000MX BUJOB, MBI IIEPELLIN K pacCMOTpe-
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HIIO TIOJIHBIX MUTOXOHAPMAIBHBIX T€HOMOB OCHOBHBIX T'aIlIO-
rpyI 000X BUIOB.

Jlos mpescTaBuUTEN el OCHOBHBIX TAIJIOTPYII CTEPJIALN U
cubMPCKOro oceTpa, a Takke mmmna (A. nudiventris) (poaCTBEH-
HOTO CTepJiAay Buja) ObLI0 IPoBeIeHO oboraleHue MUTOXOH-
npuansnoit JHE, cexkBernpoBanne Ha miatdopme Illumina
MiSeq n cOopka HOJHBIX MUTOXOHAPMAJIBHBIX reHOMOB. Ha oc-
HOBAHMM DTUX JAHHBIX C IIPUBJEYEHNEM paHee OIyOJIMKOBaH-
HBIX MUTOXOHIPHAJIbHBIX T€HOMOB MbI IIOCTPOMIIN (PUJIOTEHE T~
YEeCKOe IPEBO M PacCUMTaM BpeMeHa [MBEePreHIy OCHOBHBIX
ramtorpyni. Of1as TOIoJIorA ApeBa He IPOTYBOPEYUNT PaHee
OITyOJIMKOBAaHHBIM JAHHBIM I YTOUHAET IIOJIOYKEHME IINIa KaK
OsmeKaliero K crepsaay Buaa. 1o BepBble oIy deHHbIM I
ITOJTHBIX MUTOXOHAPMI TIOILYJIALIMOHHBIM JaHHBIM, TaIlJIOTPYIIIbI
cTepaAny cpoOpMMUPOBAJIVICh TOPa3/I0 PaHbIIle, YeM IIPOM30IILIa
ZVIBEPreHIA HEKOTOPBIX JPYTUX BUJIOB OCETPOBBIX, YTO AVKTY -
eT HeoOXO0IIMOCTb IIePecMOTPa BUIOBBIX CTATYCOB HEKOTOPBIX
IIpe/icTaBUTEeJIeN CEMeICTBA OCETPOBBIX.

Paboma noddepacana eparnmom PHD Ne 14-14-0027500275
U NPoPAmMMmol HYHOAMEHMAALHBLL HAYUHBLL UCCAe008AHUL
no meme 0310-2016-0010.



TEHOMMUEA KVIBOTHBIX

N3YYEHME KAPUOTUIMA KOTbITHOITO JIEMMUHIA (DICROSTONY X TORQUATUS)
C NMOMOLLbKO METOOA BbICOKOINPOU3BOOMTESIBHOIO CEKBEHMPOBAHUA OTOEJIbHbBIX

XPOMOCOM

Mpokonoe A.FO."**, MakynuH A.MN.!, Pomarenko C.A."?, Opysxkosa A.C."?, I'pacogarckmii A.C."?, TpucpoHos B.A.'?
1 MHcTUTYT MonekynspHo#H 1 knetouHon 6ruonorum CO PAH, Hosocnbupck

2 HoBocHBUPCKMI rocyaapCTBEHHbIN YHUBEPCUTET
*e-mail: dprokopov@mcb.nsc.ru

Komwrruent nemmuHr (Dicrostonyx torquatus) mpencraBid-
eT 3HAa4YUTeJbHBIN MHTEepeC ¢ TOUKM 3PEeHNA CPABHUTEJbHOM
reHOMMKM OJiaronapsa HeoOBIYHOM U He IO KOHIIA M3YIEeHHO
cycTeMe IIOJIOBBIX XPOMOCOM, a TaK/Ke HaJUYNI0 00JIbIIO-
ro yncja fo6aBOYHBIX XPOMOCOM. IIpuMeHeHe TeXHOJIOT UL
CeKBEHMPOBAHMA HOBOTO IIOKOJIEHM A IJIA aHa M3a KapuoTu-
na D. torquatus mI03BOJIUT U3YUUTD IIPOVICXOKIEHNE, COCTAB
VI DBOJIIOLIVIIO KapnoTuIia Ha 60Jiee BBICOKOM YPOBHE, KOTOPBIL
HEJOCTIKYMM IIPYU MCIIOJIb30BAHUN METOLOB KJIaCCUUYeCKOiL
¥ MOJIEKYJIAPHON IIUTOT€HETUKIL.

Panee MeTO0M IPOTOYHON HUTOMETPUN KAPUOTUIT JIEM-
MuHra OblI pasneseH Ha orgesabHble nuku [1]. C moMoIso
MeToJa MUKPOAMCCEKINNM C OLHOM MeTadas3HO IJIaCTUHKA
OBl MB0JIMPOBaHE! 14 100aBOYHBIX XpoMocoM. IIpouTenns,
IOoJIy4eHHble B pe3yJbTaTe CeKBEeHMPOBAHMSA Ha IIaTdopme
Illumina MiSeq COPTHHIOBBIX MMKOB ¥ MUKPOAMCCEKIMOHHBIX
0MOJIMOTER, OBLIIV OUMILIEHbI OT aJJaIITEPOB 1 BELIPOBHEHBI HAa T'e-
HOM nomoBoii Mbin (Mus musculus). Bl mpoBeneH mouck

paiioHOB, IpeCTaBJIEHHBIX HA XPOMOCOMAX.

IIpoBeneH KiacTepHbIil aHaaM3 cocTaBa nosropennoit JHK
C IIOMOIIBIO IIPOTPAaMMBI Transposome ¢ aHHOTalyel 1o ou-
o0smorerxe RepBase 118 MIeKONIMTAOMINX.

Brimn naeHTHMUIMPOBAHbEl KOOPAMHATHL XPOMOCOMHBIX
IIepecTpoeK OTHOCUTEJNbHO reHoMa M. musculus, mosyueHHbIe
JIlaHHBbIE He TOJBKO IIOATBEPIKAAIOT, HO U NOIIOJHAIOT JaHHbIe
LIMTOTeHETNYECKUX VICCIIEeI0BaHMIL

By obHapy KeHb! 7 YHUKAJIbHBIX PAflOHOB 00IIIM pasme-
poMm 1,4 MMJITIOHOB ITap HyKJIeTunoB ¢ 10 reHamMu Ha 106aBO4-
HBIX XpoMocoMax D. torquatus.

AHaJ3 TOBTOPEHHBIX IIOCJIEI0BATEIBLHOCTEN ITOKA3aJI Pas3-
JINYUA B COCTaBe ayTOCOM U JOOABOYHBIX XPOMOCOM.

Paboma noddepacana eparnmom PHD 16-14-10009.

1. SA Romanenko et al. (2016) Genome-wide comparative chromosome
maps of Arvicola amphibius, Dicrostonyx torquatus, and Myodes
rutilus. Chromosome Res 24: 145-159

NCCIIEOOBAHME TPAHCKPUMNTOMA MEPBMYHbBIX SHOOTEJIMOUMTOB, KYJIBTMBUPYEMBbIX HA
MOBEPXHOCTM MMKPOBOJIOKHUNCTbIX MATPUKCOB PA3HOIO COCTABA

CrenaHoBa AnéHa O."?*, JlaktnoHos Métp IN.3, Jlaktnoros Masen M.'2
1 UHcTUTY T XMmueckom 6rnonorun u dpynpamentansHon meguumtsbl CO PAH,
2 MHcTtuTyT natonorum kpoeoobpalueHnus um. ak. E.H. Mewankuna, Hosocubupck, Poceus,

3 UHCTUTYT MoneKynspHoM 1 kneTtouHon 6ruonorun CO PAH,
*e-mail: lebedeva@niboch.nsc.ru

VI3BeCTHO, 4TO COCTAaB U CTPYKTypa MaTpuKca, Ha [I0BEPX-
HOCTI KOTOPOTO KYJIbTUBUPYIOT KJIETKM, BIUAIT HA UX aare-
3uio U npoJsndpeparnyio [1, 2]. Iaa Toro, 4Tobb! mogodpaTs Ma-
TPUKCHI AJIA TKAHEBOI MHKEHEePUY COCY OB MbI MICCJIEOBAJIN
BJIMAHIE COCTAaBa MAaTPMKCOB Ha IPO(IIIb HKCIPECCUN [€HOB
nepBuyHBIX dHAoTeuonnutoB (HUVEC). HUVEC nosnyuann
13 [IYIIOYHO! BEHBI YeJIOBEKA U KYJIbTUBMPOBAJ Ha MUKPO-
BOJIOKHMCTBIX MAaTPUKCAX, M3TOTOBJIEHHBIX METOIOM 3JIEKTPO-
CIMHHMHTA, 113 PACTBOPOB YMCTOr0 nojukamnposakToHa (IIKJI)
B rekcadropusomnponanose u pactsopos IIKJI ¢ skenaTmHOM.
Ilna npocpunmposanusa skcnpeccuy reioB HUVEC nByx 6mo-
JIOTMYECKVIX IOHOPOB KYJIbTUBMPOBAJIN Ha IIOBEPXHOCTU KYJIb-
TypaJbHOTO IIJACTUKA ¥ 6 TUIIOB MAaTPUKCOB, B TOM YICJIE
U B YCJIOBMAX IIyJIbCcUpyoIiero noroka cpeasl. PHR Bbinena-
s 1o npotokoJry Trizol (Life Technologies), MPHEK 0nbsn-
OTEKU U CEKBEHMPOBAJM B LieHTpe OuorexHosoruu r. Typry
(Punnaugus). JJlanHble BIpaBHMUBAJY Ha Pe(PEPEHCHbIV TeHOM
(human hg38) 1 HopMaaM30BaIM MEKIY 00pa31aMI C UCIOJIb-
3oBaHMeM mnaTdopmel Galaxy project, nua moucka nudpde-

PEeHIMAJIbHO SKCIIPECCUPYEMBIX I'eHOB MCIIOJIb30BAaJIV CICTEMY
DEseq. 4 dpyHKUMOHAJIBHOTO aHaMM3a AUQdepeHInatb-
HO-DKCIIPECCUPOBAHHBIX TeHOB I BbIOpaHHOTrO Habopa reHoB,
onpeneNdrIX (PyHKIMOHAJIBHBIN CTATyC SHAOTENN VICIIOb-
30BaJs JaHHble 0as3bl Gene Ontology. Ha ocHoBaHMM TaHHBIX
II0 HKCIIPECCUM OCHOBHBIX (PYHKIMOHAJIBHO-3HAUNMMBIX T€HOB
SHJIOTEJINA HAMJIYUIIVM JJIS KyJIbTUBUPOBAHMA ABJIAETCS Ma-
TPUKC 3 IOJIMKAIPOJIAKTOHA, COEPIKAIINIL B COCTaBe BOJIOKHA
10% sxesnaTnna 1 (PUKCUPOBAHHBIN [JIyTaPOBBIM aJIbIETNI0M
(IIRJI103K D). IToToK cpensl MPUMHUNINAJIBHO BJIMAET Ha 3KC-
npeccuto reoB HUVEC, npu 9ToM (hyHKIIMOHAJIBHBIN CTATyC
KJIETOK, KYJbTUBUPYEMBIX B IIOTOKE CPeJbl Ha IIOBEPXHOCTI
TIKJI105K P Hambosiee OJIM30K K TAKOBOMY Y KJIETOK, (DOPMIU-
PYIOIIVIX HOPMAaJbHbIN DHIOTEJIVIA.
Paboma noddepacana us cpedcms npoexma ©@HI no meme
62, Ne 0309-2016-0006

1. Chung TW,, et al, Biomaterials. 2003. Vol. 24. Ne 25. P. 4655—4661.
2. Lamichhane S et al, J Biomed Mater Res Part A. 2016. Vol. 104A. P.
2291-2304.
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TEHOMMUEA KVIBOTHBIX

N3MEHEHMA TPACKPUNTOMA KOPbI MO3TI'A MNPU PA3BHTHU NMPU3HAKOB BOJIE3HM

AJIbLITEAMEPA Y KPbIC OXYS
CredraHoBa H.A.

MHctutyT uptonorum n reHetmkn CO PAH, HoBocnbupck
e-mail: stefanovan@mail.ru

Bonesup Agbireiivepa (BA) — camoe pacnpocTpaHeHHOe Heifpo-
JereHepaTMBHOe 3abosieBaHe, pa3BUTIIE KOTOPOTO KOHTPOJIPYET
MHO’KECTBO B3aVIMOJIE/ICTBYIOIIVX TeHETHUECKIX U CPeIOBBIX (haK-
TopoB. O6Hapy»xeHne Mytaimii renosB APP, PSEN1u PSENZ2 ompe-
JIeJINJIO0 3HAYUNTEJbHBI yCIleX B M3yUYeHM) [TaToreHe3a Hacjel-
crBenHOit hopmbl BA (~5% Bcex caydaes 3aboseBannst). HecmoTps
Ha BBIABJIEHHbIE aCCOIVAINI C TIOIMMOP(U3MaMy B PAJE TEHOB,
KOHKPETHbIE MOJIEKYJISIPHO-TeHeTUYeCKYIe MeXaHI3MbI Pa3BUTIU
criopauyeckoii popmbtr BA (~95% Bcex ciayuaes 3aboieBaHms)
ocTaloTcA He ACHBIMI. MoJleKyIsapHO-TeHeTMYeCcK e TPeIIoChLI-
K1 pas3BuTusA npus3HakoB BA y kpbeic OXYS ObLim ucciie oBaHbI
metoznoM RNA-seq. TpaHCKpUIITOM IIpeppOHTAIBEHON KOPbL MO3Tra
kpbic OXYS 1 Bucrap (KOHTPOJIb) CPaBHUBAJIY Ha JOKJIMHIYECKOL
cranuy (Bospact 20 gHell), B Iepuos aKTUBHON MaHM(ecTaImmu
(3-5 mec.) n mporpeccun (18 mec.) mpusnaxoB BA y kpeic OXYS.
ITorasano, uto B Bo3pacte 20 nHeit y kpric OXYS KosmgecTBO
IndppepeHaIbHO SKCIIpeccupyomuxcs reHos (J19IY) 6b110 60516~
11Ie 1 ¢ BO3PACTOM yBeJruyBaJsock. OnpesnesieHbl (DyHKIVIOHAIBHBIE
TPYIIIBL, IpeJiCTaBJIeHHbIe B OCHOBHOM pasHbIMu Habopamu JOT,
OCHOBHAf 4aCTb IIPOAYKTOB KOTOPBIX yUYacTBYET B IIpoIieccax pas-
Butna ITHC, cuHanTideckori nepenaye v HeJPOHAJIBHOMN IIIACTIH-
vocT. ITpusnaky BA y kpeic OXYS: HapyIlIeHne KOTHUTYBHBIX

pyHEKLNMI, TeCTPYKTUBHBIMY M3MEHEHNAMY HEeJIPOHOB, CMHAIICOB
u runepdocdopmuInpoBanne Tay-0eska - pa3BMUBAOTCA K BO3-
pacry 3-5 Mec. Ha (poHe n3MeHeHns ypoHa MPHE> 900 rexos.
IIporpeccusa sTux Npus3HaKoB ¢ 5 1o 18 mec., a Takike rubesb Hei-
poHOB, HakomeHne AB-42 1 obpasoBaHye aMUIONAHBIX OJIAIIIER
B Moare Kpbic OXYS nponcxonar Ha (POHE M3MEHEHUA SKCIIPECCUN
>5500 reHOB, B TOM 4McJIe FT€HOB, CBA3aHHBIX ¢ rTporeccuarom APP,
arperanyeii 1 ferpagauneit A, perysdimeit ray-6eska, QyHKIm-
AMM MUTOXOHJPUIL, CMHAIICOB. VI3MeHeHNA TPaHCKPUIITOMA KOPbI
Mmoazra Kpbic OXYS c BbIpaskeHHbIMM IpU3HakaMu BA corsacyror-
CA ¢ pe3yJsbTaTaMy TPaHCKPUIITOMA KOpbI 601bHBIX BA: obimmvm
I 4eJIoBeKa ¥ KpbIC ObLn u3MeHeHnd axcrpeccny >100 reHos,
CBA3AHHBIX, IIPEXKJIe BCETO C (DYHKIMAMY MUTOXOHAPMIL. Bosee
TOro, BbIABJIEHO 70%-€ IIEPEKPBITIIE [10 CUTHAJILHBIM Iy TAM, B TOM
uncgie iyt BA, M3MeHeHNA 9KCIIPeccuy FeHOB B KOTOPOM CBA3AHO
C MUTOXOHAPVAJBHO AVCYHKIMEN, CUHAITIHECKOI IIJIACTIYHO-
creio 1 Ca** curnasibHbIM ITyTeM. B 11es10M, pe3yJibTaThl T03BOJIAI0T
IIPeANoJIaraTh, YTO OTKJIOHEHNS B IIPOLIeCCe Pa3BUTIA MO3ra MOTY T
OBbITH IIPeAMKTOPaMM pas3BUTKA npusHakoB BA y kpeic OXYS 1,
BO3MO3KHO, BA y Jsirofieit.
Pa6oma svinoanena npu purancosoti noddepicke PHD
(npoexm 16-15-10005).

CEKBEHMPOBAHME N AHAJIM3 TEHOMA 1 TPAHCKPHIITOMA CTEPJ190M (ACIPENSER RUTHENUS)
TprudoHos B.A."**, MakyHuH A.MN.!, Pomanenko C.A."?, Beknemunwesa B.P.!, Buntyesa J1.C.", MNpokonos [.1O. ',

Mo6epguHuesa M.A. "2, Opyxkosa A.C. "2, Angperowkosa [1.A.!, l'ycenshukos C.B.", Cepatokosa H.A.", Kyppssuesa A.B.3,
Kommuccapos A.C.4, Knusep C.®.4, LLlaptn M., Tpacpopatckuin A.C.'?

1 UHcTuTyT MonekynspHom 1 knetouHown 6ruonormm CO PAH, r. Hosocnbupck

2 HoBocHBUMpCKuMi rocypapcTBeHHbIN yHMBepceuTeT, r. HoBocnbupck

3 POrbYH MHctnutyT monekynspHor 6ruonorum um. B.A. SHrenbrapara, r. Mockea
4 LleHTp reHomHom BruonHdopmatkn um.[JobprkaHckoro, CIMEIY, r. Cankt-MNMetepbypr

5 buoueHTpyMm, r. Bropubypr, DPI

*e-mail: vlad@mcb.nsc.ru

Crepaans (Acipenser ruthenus) OTHOCUTCA K XPAIIEBBIM FaHOV-
JlaM — IOAKJIACCY JIydellepbIX PbI0, BaHMMAIOIEeMy YHUKAJIbHOe
huioreHeTYECKOE MOJIOYKEHNE Ha ApeBe I03BOHOYHBIX — Ce-
CTPMHCKOE II0 OTHOIIIEHNIO K KOCTUCTHIM pbloaMm. Kak u npyrue
NIpeICTaBUTEJIN OCETPOBBIX, CTEPJIAAb OTJINYIAEeTCA KOHCEepBa-
TYBHOM MOP(OJIOTVIeli, MeIJIIEHHOI MOJIEKYJIAPHOI 3BOJIIOLIE],
TIO3THNM CO3PEBaHMEM, JJIMHHBIM $KM3HEHHBIM LIMKJIOM, O0JIb-
LIVM YMCJIOM XPOMOCOM, HEsCHOI CHCTEMO! OolIpeeieH N II0JIa
VI CKJIOHHOCTBIO K MEYKBIIOBOVE rOpyay3aryy. Mbl mpoBesm cek-
BEHNMPOBAHIE TeHOMOB ¥ TPAHCKPUIITOMOB CaMIfa ¥ CAMKY CTep-
aanu n3 O6s-JpTeIckoro bacceiina Ha rmratdopmax Illumina
u PACBio, npoBesm nx cO0pKy, 0XapaKTepu3oBaan Hanbosee
pacIpocTpaHeHHbIe IOBTOPEHHBIE 3JIEMEHThI TeHOMa 3TOT0 BUIA
¥ BBIABWJIM HAJIMYME IIapaJioroB y pana reHoB. O0beauHeHE C
JaHHBIMI IT0 cTePIAny 13 JlyHas I03BOJIMIIO 3HAYNTEIBHO YIIyd-
LINTH Ka9ecTBO cOOPKM reHOMA. VccienoBaHme OTAeIbHBIX XPO-
MOCOM MeTOJaMV MUKPOIVICCEKIINM, IIDHTUHTA M CEeKBEHMPO-
BaHMA I03BOJIMJIO BBIABUTE HaJMUMeE MPOTAKEHHBIX CEeTMEHTOB
reHoMa KaK B JUILJIONIHOM TakK M B TeTPAIlJIOVIHOM COCTOSHNN,
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YKa3bIBAIOIIM Ha He3aBEPIIEHHOCTb IIPOIlecca ANILIIONAN3AaIN
riocsie gpeBHero (6osee 100 MJIH JieT Ha3a) IOJHOTO YABOEHUA
reoma. TeTpariongHOe COCTOAHNE FeHOMA CUJIBHO YCJIOMKHAET
rporiecc cOOPKM ¥ CTABUT AOIOJHUTENbHBIE BOIIPOCHI, CBA3AH-
HBIe ¢ cyO(yHIMOHAIM3ALeN U [ICeBIOTeHN3aIel OTIeJIbHBIX
TeHOB VI TeHOMHBIX CEerMeHTOB. JlcciiefoBaHNe TPAHCKPUIITOMOB
II03BOJINJIO BBIABUTHL HOBBIE JIOKYCHI JIETKUX IleTlell MMMYHO-
ryo6ysmmHoB (IgL) y cTepsany u yTOUYHUTL (PUIIOTeHEeTIHeCKye
B3aVMMOOTHOIIIEHNMA JIETKUX ueneﬁ Y IIO3BOHOYHBIX B II€JIOM.
BriaBsieHHBIE B IIpoOllecce CEKBEHMPOBAHMA U COOPKM ITOBTO-
peHHBIE 3JIeMEHTHI TeHOMa OKa3aJMCh OUYeHb yAOOHBIMU IJIA
UIEHTU(UKALNY XPOMOCOM B KaPMOTUIIE I [TOKa3aJIi HepaBHO-
MEePHOCTD DBOJIIOLNY PAa3HBIX IPYIII XpoMocoM. B pesysbrare
CpaBHEHMA TPAHCKPUIITOMOB CTEPJIAIN U CUOMPCKOTro oceTpa (A.
baerii) paspaborans! IIITP-mapkepsl, HE0OXOOUIMbIE [JIA IIpa-
BUJIbHOM MAEHTU(OUKAIN BIJIA U BBIABJIEHNA TMOPUIOB.
Paboma nooodepocana epanmom PHD Ne 14-14-00275 u
npoepammoti HyHOAMeHMAALHBLL HAYUHBLT UCCAe008aHUT
no meme 0310-2016-0010.
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INFLAMMATORY RESPONSE REGULATED A KINASE ACTIVITY OF RIP1 KINASE

llyukha V.V."™, Schworer S.?, Poltorak A.'?

1 Petrozavodsk State Univeristy, Petrozavodsk, Republic of Karelia, Russia
2 Department of Pathology, Program in Inmunology, Tufts University, Boston, MA

* e-mail: karax911@mail.ru

Receptor interacting protein (RIP) kinase 1 is a member of the
family of serine/threonine kinases that is best characterized
as mediator of stress responses to activate NF-»B, MAPK, ap-
optosis, and necrosis [1].The kinase activity of RIP1 is required
predominantly for the receptor-mediated necroptosis where-
as pro-inflammatory signaling is dependent on the scaffolding
function of RIP1 [2,3]. Multiple recent reports have identified
that, in addition to its role in executing necroptosis, RIP1 kinase
activity contributes to in vivo cytokines production [4] suggesting
that the molecular components of this signaling pathway war-
rant elucidation. In this study, we have established an in vitro
system in which inhibition of Caspases using pan-caspase inhib-
itor ZVAD in bone marrow-derived macrophages led to an in-
crease in pro-inflammatory cytokine production that was inhib-
ited by Necrostatin-1, a specific inhibitor of the kinase activity
of RIP1 thus confirming that the effect of RIP1 on the cytokines
levels is RIP1-specific.. The effect of RIP1 kinase was compared
in two genetically diverse mouse lines such as C57BL6 and
MOLF. While ZVAD treatment led to an increase in TNF, CCL3,
CXCL2, and IFNf but not IL-6 in B6 and MOLF macrophages,
though the MOLF response was more robust. Biochemical anal-
ysis using chemical inhibitors revealed that p38 and TAK1 ki-
nases were important for RIP1 kinase dependent high responses

of MOLF. Additionally, IRAK2 may be an important contribu-
tor to the hyper-production of pro-inflammatory cytokines by
MOLF in a RIP1 kinase dependent fashion, however whether
this occurs through inducing p38 activation is not entirely clear.
Using next generation sequencing (NGS) in expression analysis
of up-regulated genes, we compared RIP1-mediated expression
in C57BL6 and MOLF macrophages at the genome-wide level.
Overall, the data establish a model in which TLR signaling in the
presence of ZVAD introduced a RIP1 kinase-dependent arm to
the production of pro-inflammatory cytokines.

The study was carried out with the support of the state task

of the Ministry of Education and Science of Russia, project

6.5111.2017 /BCH

1. Zhang, D., J. Lin, and J. Han. 2010. Receptor-interacting protein (RIP)
kinase family. Cell Mol Immunol 7: 243—249.

2. Meylan, E., K. Burns, K. Hofmann, V. Blancheteau, F. Martinon, M. A.
Kelliher, and J. Tschopp. 2004. RIP1 is an essential mediator of Toll-
like receptor 3-induced NF-kB activation. Nat Immunol 5: 503—507.

3. Lee, T. H., J. Shank, N. Cusson, and M. A. Kelliher. 2004. The Kinase
Activity of Ripl Is Not Required for Tumor Necrosis Factor-alpha-in-
duced IkB Kinase or p38 MAP Kinase Activation or for the Ubiquiti-
nation of Ripl by Traf2. J. Biol. Chem. 279: 33185—-33191.

4. Christofferson, D. E., Y. Li, J. Hitomi, W. Zhou, C. Upperman, H. Zhu,
S. A. Gerber, S. Gygi, and J. Yuan. 2012. A novel role for RIP1 kinase
in mediating TNF-a production. Cell Death Dis 3: e320.

A NOVEL APPROACH FOR MAPPING OF ANIMAL GENOME ASSEMBLIES TO A CHROMOSOMAL

LEVEL APPLIED TO AVIAN GENOMES

Damas J.', O'Connor R.E.2, Farre M.", Martell H.2, Slack E.A.", Allanson E.", Kiazim L.2, Jennings R.2, Mandawala A.3, Joseph S.2,

Fowler K.E.3, Griffin D.K.?, Larkin D.M.*'

1 Royal Veterinary College, University of London, London, UK

2 University of Kent, Canterbury, Kent, UK

3 Canterbury Christchurch University, Canterbury, Kent, UK
*dmlarkin@gmail.com

The ultimate aim of a genome assembly is to create a con-
tiguous length of sequence from p- to q- terminus of each
chromosome. Most assemblies are however, highly frag-
mented, limiting their use in studies of trait linkage, phy-
logenomics and genomic organisation. To overcome these
limitations, we developed a novel scaffold-to-chromo-
some anchoring method combining Reference-Assisted
Chromosome Assembly (RACA) and fluorescence in situ
hybridisation (FISH) to position scaffolds on chromosomes.
Scaffolds generated from de novo sequenced genomes were
ordered and orientated using RACA against a reference and
outgroup genome into ‘predicted chromosome fragments’
(PCFs) for 18 previously published avian genomes. PCFs were
verified using PCR for 6 genomes and the second round of
RACA was run for all genomes using settings derived from the
PCR results. A universal set of FISH probes developed through
the selection of conserved regions in 21 avian genomes were
then used to map PCFs of the peregrine falcon (Falco pere-

grinus) and rock pigeon (Columba livia) genomes. We were
able to physically map 87% of the peregrine and 84% of the
pigeon genome, improving the N50 of both seven-fold, as well
as identify a series of intra and interchromosomal rearrange-
ments. Additional genomes mapped using this method include
the ostrich (Struthio camelus), the saker falcon (Falco cherrug)
and the budgerigar (Melopsittacus undulatus). Comparative
analysis of evolutionary breakpoint regions identified in the
upgraded genome assemblies demonstrated that positions of
interchromosomal breaks in avian genomes are limited to the
genome intervals with unusually low level of sequence conser-
vation. This likely to shed light on why most avian species have
very stable karyotypes. Our combined FISH and bioinformat-
ics approach represents a step-change in the mapping of ge-
nome assemblies. This makes verification and upgrade of any
avian genome assembly with long scaffolds to chromosomes an
easy task allowing comparative genomic research at a higher
resolution than previously possible.
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SMNUMrEHETMHECKUE USMEHEHMA MNMPU CRISPR /Cas9 MHAKTUBALIMIM TEHA VHL B KJIETKAX

PAKA MNOYKM

AptemoB A.B.", uranosa H.A.", }enuno C.B.!, Masyp A.M.", MNMpoxopuyk E.B."

1 MHuctutyT BuonHxkenepumn, MUL, buotexHonorum PAH, Mocksa
* email: artem.v.artemov@gmail.com

VnakTuBanua resa VHL - katoueBoe cobbITHE, IPUBOIAIIEE
K pakry nouku. IIpy HOpMaJIbHOV KOHIEHTPAIMM KMCI0POa
VHL nogaBiseT OTBeT Ha TUIIOKCUIO, 00y CJIOBJIEHHBIN TPaHC-
kpunimonHeIM pakTopom HIFla. Panee 6b110 mokasaHo, UTO
ycaoBusa runoxkeuy MEroupyoT TET-3aBucnMoe rugporenme-
TUJIMPOBaHME HMTO3VHOB ¥ BBI3BIBAIOT IMIIEPMETUIMPOBaHNE
JHK B npomoTopax reHos [1].

B nannoit pabore MBI nHaKTUBMPOBaJyu red VHL mpu mo-
moiy CRISPR /Cas9-penakTupoBanus 1 n3yunin 3perTsl
VHAKTMUBAIMY Ha DKCIIPECCHUIO TeHoB 1 MeTuypoBanne JHE.
Ms! npodpmsmrpoBasu metusposanne JHK u srcmpeccuto re-
HOoB B KJyeTkax Caki-1 mo u mocsie nnaktusanum VHL. Beuio
nposeneHo cekBeHnpoaHnre PHK (RNA-seq) 1 cekBeHupoBa-
ure RRBS 115 onpeesieHnss METUIMPOBAHNSA I TPEX O10JI0-
rdgeckux noBropHoctelt sHMM Caki-1 ¢ oTpenakTMpoBaHHBIM
VHL u 114 Tpex KOHTPOJIbHBIX IToBTOpHOCTe N sany Caki-1.

Mp1 mokasasu, uTo nHaKTHUBanua VHL, kak 1 runmokcus,
NIPUBOAUT K yBEJNYIEHNIO DKCIIPECCUI TeHOB OTBETAa Ha TMIIOK-
CHIO, TAPreTOB TpaHCKpuImoHHoro paxkropa Hifla u renos,
Y4YaCTBYIOIIUX B IVIMKOJIN3E.

Tak Kak yCJIOBUA I'MIIOKCUY MOTYT BBI3BIBATH I'MIIEpMe-
TUJIMPOBAHNUE B OIIPeJIeJIEHHBIX JIOKyCcax reHoma [1], Mbl u3-
YUMIY, IPUBOAUT Ju MHaKTUBauuaA VHL, koTopas moxoska Ha
TUIIOKCHIO B IIJIaHE aKTVBAIIMM I'eHOB U CUTHAJIBHBIX HyTeI‘/JI, HO

oTJIM4aeTcsa OMOXMMUYECKH 110 PeTOKC IIOTeHIMAJy U aKTUB-
HOCTM OKCHUIOPENYKTa3, K IIOX0KNUM dpdertaM. Mbl cpaBHN-
mm MeTuspoBanyue JHE MesxIy KIeTOUYHBIMI JIMHUAMU C M-
kuM TunoM VHL 1 KJIOHOM KJIeTOK JaHHOM JMHUM, B KOTOPOM
ﬂaHHbIﬁ TeH MHaKTUBVPOBAaH CABUTOM PaMKM IIPV IIOMOIINM
CRISPR/Cas9. Mbr nokasasu, 4To naske 0e3 IMIIOKCUN ITPU
yHakTMBaImMy VHL mponcxoanT runepmMeTMIMpoBa e IreHOMa.
Taxum 06pa3oM, HamMy ObLI IPeAJIoKeH MEXaHI3M TMIIepMeTH-
JMPOBaHUA TeHOMa, aJIbTePHATUBHBIN IIPeAJIOKeHHOMY B [1].

Mb! Hamm qudpdpepeHIMaNbHO METUIINPOBAHHBIE PallOHbI
(DMR), cBsazannble ¢ nHaktuBaimeir VHL, u mokasasm, 9To OHI
PaCIIOJIOKEHBI OKOJIO CAITOB HadaJla TPAHCKPUIILIAN VI aCCOLMM-
POBaHbI C FeHAMI, PETYJIMPYIOIIVMY TPAHCKPUIILVIO, I MOAV(P-
KaTopaMl XpoMaTyHa. DKCIIpeccus TaKIX I'eHOB, KaK Mbl IIOKa3a-
JIV, RHTVMKOPPEVPYET ¢ METUIMPOBaHEM IPoMOTOpHBIX DMR.

B noneITKE OTHECTN M3MEHEHN B METUJIMPOBAHNM K OIIpe-
JleJIeHHBIM SIIMTeHeTIYeCKNM 0COOEHHOCTAM reHOMa MbI O0Ha-
PYKIUJIV OAVH U3 CAMBIX BBICOKIX Cpeii BceX (DaKTOPOB TPaHC-
KPUIILMY YPOBEHb IUIIePMeTUIMPOBAaHNS B caliTaX CBA3bIBAHUA
AP-1 (Jun/Fos) m TRIM28, Torga Kak B caiiTax JealeTuiasbl
ructoHoB HDAC6 mponcxoayuT rMoMe TUIIIPOBaHILE.

Pa6oma noddepacana epanmom PHD #14-14-01202.

1. B. Thienpont, J. Steinbacher, H. Zhao, et al. (2016) Tumour Hypoxia
Causes DNA Hypermethylation by Reducing TET Activity, Nature,
537 (7618): 63—68.

PEMJIMKATUBHbIM AHAJTM3 ACCOUMALMMN TEHETUHECKMX MAPKEPOB BOJIE3HM
AJIbLIFEMMEPA, LLM3OMPEHUN M KOTHUTMBHbIX YHKLIMIA C MOMOLLIBHO

MYIBbTUMJIEKCHOIO FrEHOTHUIMMPOBAHMSA METOOOM MALDI-TOF MACC-CIMNEKTPOMETPUN.
BouvapoBa A.B."*, Bararnuesa K.B.!, MapycnH A.B.!, Makeesa O.A.', Ctenaros B.A.'

1 HAMN mepmumHckor reHetrkn Tomckoro HUML, Tomcek
*e-mail: anna.bocharova@medgenetics.ru

HecmoTpsa Ha TO, 4TO TeMIT pa3BUTHUA TEXHOJIOTMI CEKBEHIPO-
BaHUA U IIOCTTEHOMHBIX TEXHOJIOTUI YBEJIMUMBAETCHA C KarK-
IBIM JTHEM, ToueyHoe reHoTunmposanme SNP ocraercsa caMbiM
BOCTPeOOBaHHBIM IIOAXOJ0M B r€HETUKE YeJIOBEKa M Meau-
LVHCKOJI reHeTuKe. Ha ceronHANTHNIT eHb JOCTYIIHO OOJIbIIIOE
KOJINYECTBO BBICOKOIIPOM3BOAUTENbHBIX METOLOB e HOTUII-
poBauusa SNP. IIpumeHeHUe MYJIbTUIIIEKCHOTO T€HOTUINPO-
Bauuda metrogom MALDI-TOF macc-cnekTpoMeTpun nmMeeT
PAL OpeuMyILIeCTB: TOYHOCTD, ObICTPOTA U B(P(PEKTUBHOCTD
aHaJsm3a. B manHOI paboTe nmpencTaBieH ONBIT IPUMEHEHNUI
MYJIbTUILIEKCHOTO TeHOTUIIMpoBaunuda SNP ¢ momomisio mace-
CIIEKTPOMETpPUM Ha IIpuMepe aHamsa 62 MapKepoB accoIM-
MpoBaHHBLIX 10 HaHHBIM GWAS c 6ose3Hbp0 AJbireiimepa
(BA), mmsodpenneit (III3) 1 KOTHUTUBHBIMM (PYHKIMAMU
(K®). Ha ocuoBauuu anaansa 6a3sl taHEbIXx GWAS BrIOpa-
HbI MapKepsl, accoruupoBanuble ¢ BA, ITII3 u Kd. C nomo-
mIbI0 IIporpaMMel Sequenom Assay Design (www.sequenom.
com) ObLIM CreHepPUPOBAHbI IBE MYJbTUIJIEKCHBIE TTaHEJN:
30-mrekc u 32-nekc. B pabory 6v11 BRItoueH 1870 gesoBek
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PYCCKOI HallMOHAJBHOCTH, IPosKuBaonx B Cubupckom pe-
ruoHe (r. Tomck, r. Kemeposo, r. Hura): rpymnmna 6osbHbIX 1113
(389), rpynmna 6ompubIX BA (108), KoHTpOsBHAA rpynn and 1113
(674) n nna BA (712). Iy olieHKM accolmaliii IoaMMOpPQHbIX
BapMaHTOB F'€HOB C IIaTOJIOTUYECKUM (PEeHOTUIIOM PaCCUUTHI-
BaJIM IIOKa3aTesb “oTHoleHne maHcoB” — OR. Orymunsa cun-
TaJgM crTatucTrudecky 3HaunMbiMu 1A p < 0,05. Joaa 5 SNPs
[IpY CPaBHEHNN JICCJIEJOBAHHBIX BEIOOPOK BbIABJIEHA CTATVICTH-
qecky 3HaumMas accormanys ¢ 1113 (rs11064768 rena CCDC60,
rs16887244 rena LSM1, rs17594526 rena TCF4, rs7004633 mesk-
reHHoro pernona LOC1056375629 / LOC105375631, rs7561528
rema LOC105373605), a nia BA — 10 SNPs nokazasu 3Ha4n-
Mble accoryanym ¢ peHorunoMm (rs10273775 reua CNTNAP2,
rs12922317 rena SNX29, rs2075650 rena TOMM40, rs2616984
resa CSMD1, rs3818361 rena CR1, rs429358 rena APOE,
rs4765905 rena CACNAIC, rs6656401 rena CR1, rs6857 rena
PVRL2, rs769449 rena APOE).

Paboma 6via noddepicana eparmom PHD Noe 16-15-00020).
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MOJIHOTEHOMHOE CEKBEHMPOBAHME HATMBHOM 1 bMKCUPOBAHHOWM B (bOPM A JIMHE
OMYXOJIEBOM TKAHM 019 MOEHTUMOUMKALMM B CPABHUTESIbBHOM ACIMEKTE

MOJEKYNAPHO-TEHETMHYECKMX COBbITUMA

FepBac M.A."*, Oenncos E.B."2, Kucenes A.M.3, Mepenbmytep B.M.'!, YepgbiHuesa H.B.'

1 HAM onkonorum, Tomckmrt HAMLL, Tomcek
2 ToMCKMIM roCcyapCcTBEHHbIN YHMBEepcuTeT, TOMCK
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PopmannH-PUKCUPOBaHHBIE Iapa@uH-3aauTbie 00pas-
nel (FFPE) onyxoJsieBoil TKaHM IIMPOKO MCIIOJb3YIOTCA
Py CEKBEHVPOBAHMM KaK B (PyHIAMEHTAaJbHBIX (HaIpuMep,
[IJIS ICCJIEeJOBAHMS MYTAI[MOHHOTO JaHAIAa(Ta OIIyXO0Jn),
TaK ¥ B KJIMHNYIECKUX (IJIs BbIOOpA ONTUMAJILHBIX CXEM Jie-
YeHMA B 3aBUCUMOCTH OT MOJIEKYJIAPHOTO IIPO(UIA OIIyX0-
Jm) nenax. OqHaKo KOPPEKTHOCTD MOJIYYEHHBIX Pe3yJIbTaTOB
ocTaeTcs II0J BOIIPOcoM. B nanHOIT paboTe MBI IPOBEJIN I10JI-
HOYK30MHOE CEeKBEHNUPOBaHME CBeXero u PopMaanH-QpuK-
CMPOBAHHOTO 06pas3I[0B OHON 1 TOI K€ OILyXOJV MOJIOYHOI
JKeJIe3bl C 11eJIbI0 CPaBHEHNUA UX TeHeTUYEeCKOTO IPOodUIId.
Bubanorexkn 1A ceKBeHMPOBAHMA IPUTOTOBJIANN C MCIIOIIb-
3oBaHueM Habopa 1 9K30MHOTO oboraienns SureSelect®”
(Agilent, CIITA) n3 Toransroy JHK, nosmydyeHHOI ¢ momMo-
mpio Habopa DNeasy Blood&Tissue Kit (Qiagen, CIITIA).
CexkBeHMpOBaHUe NpoBOAMIAM Ha mjaTdgopme Illumina
NextSeq 500. BuordopmaTnuecknit aHamn3 JaHHBIX ObLI BbI-

IIOJIHEH IIPM MIOMOIIM IIPOTpaMMHOro obecnedenna Agilent
SureCall 1 ANNOVAR. B cBexe3aMOPOKeHHOM U (POPMaJIVH-
(pmKCcHpoBaHHOM 00pa3lax OIIyX0JeBOJ TKaHM OBLIO BBIABJIE-
HO 161349 1 161350 MOJIeKyIAPHO-TeHETNYECKUX COOBITIIL,
COOTBETCTBEHHO, BKJO4Yad 110 9999 0JHOHYKJIEOTUIHBIX 3a-
meH (SNPs) gia kaskmoro oopasia. O6mmx SNPs ny14a ceesxero
1 popMaSnH-(PUKCUPOBAHHOIO 00pa31i0B ObLIO0 OOHAPYIKEHO
7265, Torma Kak IIPOLIEHT PACXOKAEHMI cocTaBua 27.4 (2734
SNPs), uTo MOKeT 00bACHATHCA Kak POPMaJIbIerna-o0y-
CJIOBJIeHHOV Mogudukanyeil mosnerkysn JHK, Tak 1 BHyTpuo-
IIyXO0JIEBOJI TeTePOreHHOCThI0. TakuM 06pas3oM, Mbl TIOKa3aJI
pacxosxgenye modtu B Tpetn SNPs mesxay cBesxkuMm 1 popma-
JIMH-(PUKCUPOBAHHBIM 00pas3ramMu OIHOM U TOM “Ke OILyXO0JIN
MOJIOYHOJ 3KeJIe3bl, IPUYMHA KOTOPOTO JOJIPKHA OBbITH yCTaHOB-
JleHa B Oy IyIIUX JMCCIIeJOBaHUAX.
Hccnedosanue svinoanero 3a cuem epanma Poccuitickoeo
Hayunozo ghonda (No 14-15-00318).

OLEHKA YPOBHS FETEPOIMJIA3MUMN MUTOXOHOPUA JIbBHOM OHK MPU ATEPOCKJIEPO3E

COHHbIX APTEPUI

Fony6eHko M.B."?*, BabywwkuHa H.M.!, 3apy6bun A.A.3, Mapkos A.B.!, Cnenuos A.A.', FoHuaposa M. A."?, Hazapernko M.C.'3,

Bap6apaw O.J1.%, Mysbipes B.M.'3
1 HAN mepmumHckor reHetukn THAMLL PAH, Tomck

2 HMM komnnekcHbix npobrnem ceppedHo-cocyamcTbix 3abonesanmii, Kemeposo

3 CuBMpPCKMI rocyRapCTBEHHbIN MEAMUMHCKMM yHUBEpCHUTET, TOMCK

*e-mail: maria.golubenko@medgenetics.ru

OKNCINTEeNBHBIN CTPECC ABJIAETCA OJHUM U3 BaKHBIX (PaK-
TOPOB B IIaTOreHe3e aTepockJeposa. JlpIxaTesbHad [Ieb M-
TOXOHIPUI — MCTOYHMK aKTUBHBIX (POPM KMCJIOPOAA, I MUTO-
xougpranbpHad JHK nanbosee nogseprkeHa X BO3AECTBUIO,
KOTOPOe MOXKeT IIPUBOAUTE K BO3ZHMKHOBEHNIO COMaTUUYECKIUX
MyTaliii, CyIIIeCTBYIOIINX B KJIETKE B COCTOSAHNUY reTepoIlias3-
My Y POBEHb reTepoIia3sMnyHeIx mytarmii B MTJHEK mosxker,
TakUM 00pa3oM, CIYKUTh MHAMKATOPOM IIOBPEIKIAIOIIETO
IeICTBIA OKUCIIUTEJBLHOTO CTPeCCa.

ITenbro uccaenoBannA Oblyla CpaBHUTEJIBHAA OLIEHKA YacTO-
Tbl 1 ypoBHA rereponsasamuy MTJIHK B o6pasnax JHK, mosy-
YeHHBIX V3 JIEHIKOLIMTOB KPOBY I MaTepyaJa aTepoCKIepoTIde-
CKMX OJIAIIIEK COHHBIX apTepuil IalVIeHTOB C aTePOCKIEPO30M
(n=19) 1 JIeMKOIUTOB KPOBMU 340POBBIX Jinil (n=14). O6pasimr
OuiAIeK ObLIM IOJIyYeHbI TP IIPOBEIeHMM KaPOTHUIHOI SHAAP-
TepakToMuy. CeKBeHNPOBaHMEe MUTOXOHAPUAJIBHOIO TeHOMa
ocyiiecTBAMM ¢ moMoiieio TexHosormy NGS Illumina (MiSeq).
ITonygennsre fastq dpaiine mogBeprasm JOIOIHNTETHHON (PUIIb-
Tpauuy 1o kadecTtBy (B cpese R). MuHMMAJIBHBIM [IOPOTOBBIM
YPOBHEM JJIs PErucTparyy rereporasmmm canrann 1,5%.

Cpepuasa gacrora rerepomnsnasmun B MTIHK (nona rere-
POIJIa3MMUYHBIX HYKJIEOTULOB OT CYMMapPHOTO KOJNYIEeCTBa

HYKJIe0TIA0B ¢ 6osee yem 1000X HOKPBITHEM) ABJIATIACH HAVI-
foJiee BBICOKOI B HeKOaUpyoImx pernonax (1,5-2%) n 6b11a
3"aunMo BeIe (p<0,05), uem B reHax 6esnxos, TPHEK u pPHE,
KakK B KPOBH, Tak U B OiAmKe (cpenunit yposeHb Meree 0,5%).
CpenHee 3HaUeHME YPOBHA reTE€POILNIA3MUMY (CPEIHAA JOJIA My -
TaHTHOTO aJIJIeJIA B TeTEPOIIa3MIYHbBIX IO3UINAX) COCTABUIIO
oxo0J10 6% y maryeHnToB u 5% y 340poBbIxX Jnil. [Ipu cpaBHEHNN
YaCTOTHI I CPEJHEr0 yPOBHS reTePOILIa3MUy He ObLIIO BbIABJIIE-
HO CTATUCTUYECKU 3HAUVMbBIX Pa3JIM4Ul MEMKIY [al{leHTaMuI
C aTEPOCKJIEPO30M I 3[J0POBBIMY MHIAVIBUIAMI, & TAKIKE MEMKIY
obpazuamu JHE 13 OsiAex 1 13 KPoBU MAIVIEHTOB.

Taxum 00pa3oM, BIlepBbIe IIOJTydeHa XapaKTePUCTIIKA reTe-
pomnasmuy mtIHK B aTepockiepoTudeckoii 6JIAIIKe B CpaB-
wenny ¢ JHK seiikoryTos. Pe3ysbTaTh! Nccae10BaHNA YKABbI-
BaIOT Ha OTHOCUTEJBbHYIO CTA0MIBHOCTD MUTOXOHIPUAIBHOTO
reHOMa B YCJIOBMUSAX IIOBBIIIEHHOTO OKMCJINTEJILHOTO CTpecca
B [IpOIIECCE PA3BUTHUA ATEPOCKIEPO3a.

Vccaedosanue gvinoarneno npu noddeparcke PODI No16-04-
01481-A (popmuposarue 8b.60POK U N0020MOBKA 06PA3Y08
JTHK)u PH® Nel4-15-00305 (nposederue akcnepumenma,

anaaud 0anusix) IIpu npogedeHuu padbom uUcnoab308aHO

obopydosarue IIKII « Meduyuncras eenomura» THVMI].
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YCTAHOBJIEHME NPAHUL, XPOMOCOMHbIX MEPECTPOEK Y NMALUMEHTOB

C MMKPOLOEJIELIMAMUN N1 MUKPOLOYTUJIMKAUMAMM 3p26.3
FpuanHa M.M." ?*, LLInaigep T.A.', Kospurun M.U.3, MeHsopos A. T." 3, ®duwuman B.C."3
1 (bepepanbHbIi McCenoBaTENbCKMI LLEHTP MHCTUTYT LMTONOrMKM M reHeTkn Cubupckoro otaenerns Poccuitckol akagemMmum Hayk,

HoBocubupck

2 HayuyHo-uccnepoBaTenbCKmi MHCTUTYT MEAMUMHCKOM reHeTukn Tomckoro HAML, Tomck
3 HoBocmbBMpcKmii HaLMOHarbHbINM MCCNEfOoBaTENbCKUI FOCY aPCTBEHHbIM YHMBEpcnTeT, HoBocnbupcek

*gridinam@gmail.com

XPpOMOCOMHBIE IIEPECTPOMKY 3aHUMAIOT CYIleCTBEHHOEe Me-
CTO B CTPYKType HacCJIeACTBEHHON HeIPOoIIaToJI0rM YeI0BEKA.
B HUIN megunmuckoii reHetuxkn Tomckoro HVIMIT omnmcanb!
IIBa IalyeHTa ¢ HeandepeHIPOBaHHO YMCTBEHHO OTCTa-
Jaocteio. Metomom array-CGH nia nmanmenta F Oblia nokazana
MUKpOJiesielins B payioHe 3p26.3, a nysa nauyenta K — Mukpo-
IYTIIMKALVA TOTO $Ke palioHa. Y CTaHOBJIEHVE TOYHBIX TPaHMUIT
OIMCaHHBIX MyTalMil ABJIAETCA BayKHOM 3ajadeli JJid usyde-
HIA MeXaHM3Ma Pa3BUTUA 3a00JIeBaHNA.

Hawmm 661710 IpOBeIEHO TIOJIHOTEHOMHOE CEKBEHIPOBaHIE Te-
uwomuoM [THK o6onx naryeHToB. [laHHbIE CEKBEHUPOBAHNUA ObLIN
npoaHamn3npoBanb! TpeMd agroputmavu: MANTA, CANVAS
n SVDetect. Bce anropmuTMbl IpoLeMOHCTPMPOBAJIY CXOLHbIE
pesyabraTel ¥ naiyenTa F obHapy:keHa mesenus dpparMeHTa
okoJi0 400 kb. HauaJso generuy HaXoAUTCA B [IePBOM MHTPO-
He reHa CNTNG6, koxey — Ha paccmoaruu 120 kb mocie crom-
ronoHa CNTNG, To ecTb omcymemeytom 22 u3 23 9K30H08.

B cayuae maimenTta K BceMu MCIONIb3y€eMbIMU aJITOPUTMA -
MM [IOKa3aHa AymianKanma dpparmenTa okosao 1 Mb. Metogom
[IPAMOro ceKBeHypoBaunsd 110 CoHrepy Oblyia yCTaHOBJIEHA TOY-
Hasfd rpaHulla TaHZEeMHOM pynymkanyu: ¢ 560 685 bp mo 1,504
682 bp (GRCh37/hgl9 human genome reference). 3tor yua-
crok 3axBaTteiBaeT 600 kb mo Hawasa rera CNTN6 un 50 kb mo-
cJie CTOII-KOJI0HAa reHa. Bojsiee Toro, He Ob1TI0 OOHAPYIKEHO Ka-
KUX Ji0O0 JJOMIOJHUTEJIbHBIX CTPYKTYPHBIX HAPYIIIEHNI BHY TP
rormii rena CNTNG.

Taxum 06pazoM, HeCMOTPSA Ha CXOOHYIO KIMHUYECKYIO Kap-
TuHy 3ab0seBanysa 000MX MAIMEeHTOB, AJId nalenTa F Ml r1o-
Ka3aJu IOoJIHOe OTCyTCcTBUe onHOM n3 Kounii rena CNTNG,
a nya naipenta K — npucyTcTBue B reHOMe JOMOJHUTEIIBLHOM
noJiHoreHHoi kot CNTNG.

Hccaedosanue noddepacaro eparnmom Poccutickozo Hayurnozo
¢gonda No14-15-00772-11

MOUCK FEEHETUYECKMX HAPYLLIEHMM, ACCOLIMMPOBAHHbBIX C MHBA3MEM PAKA

MOJTIOYHOM HEJIE3bI: MMJTOTHOE MCCNEOOBAHME
OenucoB E.B."?*, Kucenés A.M.3, Tepeac MN.A.", Tawmpesa JI.A.', 3aBbsnosa M.B.", Mepenbmytep B.M.."

1 HM onkonorum, Tomckmnt HAMLL, Tomek
2 TOMCKMI roCyAapCTBEHHbIN YHUBEPCHTET, TOMCK

3 UHecTuTyT monekynsipHon 6uonorun u reretnku, PIBY « C3MMULL um. B. A. Anmasosa» Munzgpasa Poccum, Carkt-Tletepbypr

*e-mail: dnsv.ev@gmail.com

OmnyxoJieBas MHBA3UA MOMKET OCYIECTBIATHCA KOJJIEKTIBHO
B Bl ZIe MHOTORJIETOYHBIX CTPYKTYP MJIM MHAUBUAYAJIbHO I10-
CpeICTBOM MUTPALVN OOVHOYHBIX OIIYXOJIEBBIX KJIEeTOK. Ecin
MeXaHN3MbI MHBA3UY 0XapaKTepU30BaHbI B JOCTATOYHO Mepe,
BKJIQJ] TeHETUYECKIX HAPYIIIeHN!T B JaHHBI ITPOI[ECC OCTAETCA
HeM3y4YeHHbIM. B JaHHOM 1MCCIe IOBaHUI MBI ITPOBEJIV TTIOJTHODK-
30MHO€E CEKBEHUPOBaHME JIBYX OIIyX0JIell MOJIOYHOI sKeJesbl,
JIeMOHCTPUPYIOMVIX pas3Hble BAaPMAHTHI MHBA3UN: KOJIJIEKTIB-
HadA (omyxoas 1T, IC NST, momuuanbubii B Her-2— mogru,
T2NOMO, grade 2) n nunusuayasbHasa (onyxoab M, IC NST,
mioMuHadbHbI A, T3N1MO, grade 2) naBasun. ToranbHada
JHE, nosmy4yeHHadA 13 00pas3LoB OITyX0JIEBOJ TKAHM C IIOMOIIBIO
Habopa DNeasy Blood&Tissue Kit (Qiagen, CIIIA), ucrosb-
30BaJiach [JIs MOATOTOBKM DK30MHBIX Oubanorek (SureSelect
XT, Agilent, CIITA). CekBeHupOBaHMEe IPOBOAMUIIN HA IIJIAT-
dopme NextSeq 500 (Illumina, CIIIA), GuonHpOPMATIIECKYIO
00paboTKy maHHBIX — c Mcroab3oBaHyeM SureCall (Agilent,
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CIHIA) un ANNOVAR, dpyHKIIMOHAJIbHOE aHHOTUPOBAHME —
c momornbsio GO Enrichment Analysis. KosmmdecTBo renetnye-
CKUX HapylIeHu (nckarodas n3sectuble SNPs) nia omyxosteit
IIT m M cocraBuio 4539 u 4585, coorBeTCTBEHHO, 13 HUX 318
u 273 u3MeHeHNs uMeJan (peHOTUIINYIEeCKOe BhIpaskeHne (He-
CMHOHMMMYHBIE 3aMeHbI U T.IL). Cpesy reHoOB, IOABEPIKEHHBIX
M3MEeHEeHMAM, MbI BbIABUJIV €HBI, BOBJIEUEHHbIE B PETYJIALNIO
KJIETOYHOI IOJIBMKHOCTY, TJIABHBIM 00pa30M B OPTaHM3aLNIO
aKTMHOBOTO LIMTOCKeJeTa KJIETKY 11 00pa3oBaHMe KIeTOUHBIX
dpunononnit: COBL, LIMA1, BAIAP2L2, SYNPO, DNM2,
JMY, PKN1, KIF14, BCR, PLXNB (orryxous IIT) u ARHGAP32
(omyxoas M). Takum 06pas3oM, B X0Zle UCCIENOBAHNUA OBLIN
BBIABJIEHBI TeHeTUYECKNe HapYLIeHNA I COOTBETCTBYIOIINE
TeHbl, KOTOPbIE MOT'YT ABJIATHCH IOTEHIVAJIbHBIMI TPUITEPAMU
OITyXOJIEBOVI MHBa3WL.
Hccnedosanue evinoaneno 3a cuem epanwma Poccuiickozo
Hayurozo gonda (Ne 14-15-00318).



MEIVMIOVHCREAA TEHOMIKA

KOMIMJEKCHbIN AHAJIM3 OAHHbIX TCGA NMO3BOM MOEHTUDOULMPOBATD
MEPCMEKTUBHBIE MAPKEPbBI CIMP+ (OhEHOTMMA OMYXOJIEM TOJICTOM KMLLIKM

KpacHos I'.C., Kygpssuesa A.B., CHexknHa A.B., lNysaHoB I'.A., Bennamuros A.[Ll., MenbHukosa H.B., Omutpres A.A.*
®rbYH MHctuty T monekynspHor 6uonorum um. B.A. DHrensrapgra Poccuiickor akapemmm Hayk, Mocksa

*e-mail: Alex_245@mail.ru

CIMP+ cenorun (CpG-Island Methylator Phenotype) npexn-
craBJAeT co0oil OTeNbHYI0 IPYIILY OIyXO0Jell TOJICTOM KUIII-
KIf, XapaKTePU3YIOI[YIOCA IIJIOTHBIM METUIMPOBAHMEM IIPO-
MOTOPHBIX CpG-0CTPOBKOM OJHOBPEMEHHO MHOTIMX T'€HOB.
Inarsoctura CIMP+ deHOTHIIA MMEET 3HAYNTEIIBHYIO IIPO-
THOCTMYECKYIO IIEHHOCTh, OGHAKO JIO CUX IIOP HeT d(PPEeKTUB-
Horo Habopa MapKepOB AJIA €r0 BhIABJICHNA

Ona npearudpuranum CpG-caiiToB, ypOBEeHb MeTUJIN-
POBaHMA KOTOPBIX MOXKET ObITb MCIIOJIb30BAH AJA BbIABJIE-
Hua CIMP+ ¢genoruna, nposeneH aHaanus3 npoduiei sKc-
npeccun (HiSeq, Illumina) n meruanposarnua (Infinium
HumanMethylation450, Illumina) 297 06pa3110B TePBUYHBIX
onyxoJieil 1 38 mapHBIX K HUM «YCJIOBHBIX HOPM» TOJICTO
kuinky, npegcrabieHHbXx B TCGA (The Cancer Genome
Atlas), ¢ momomb0 pa3dpaboTaHHOTO paHee NPUJIOKEHNUA
CrossHub. Co3naH CKOPUHT, yIUTBHIBAIOIINI YPOBEHb METH-
mupoBaHua CpG-caiiToB, UX pacIIOoMKeHe U YPOBeHb DKC-
IIpeccuy COOTBETCTBYIOIINX IeHOB. B pesysnbraTe ananmsa
craryc MmetnaupoBannud CpG-caiiToB, OTHOCAINMXCA K 4 TeHaM
(AMOTL1, ZNF43, ZNF134 u CHFR), onipeneJyieH KaK OOVH

13 HauboJlee MePCIeKTUBHBIX MapKepoB. JIJIa IpoBepKN 10—
JIyH4eHHBIX JaHHBIX Ha He3aBVICUMOI BEIOOPKE OLIeHNJIN OTHO-
curenbHbll ypoBeHb MPHK BreIOpaHHBIX reHoB B 30 MapHBIX
(omryxo0Jib/ «yCJOBHaA HOpMa») 00pasrax TOJCTON KUIIIKY Me-
ToznoM KosydecTtBeHHON ITITP. /1A BceX YeThIpeX IeHOB BBI-
ABJIEHO 3Ha4YuTesbHOe (2-30 pa3) CHMIKEeHNe DKCIPECCUN B
50-60% cayuaes. MeTonom 6ucynbgurHoit koHBepenn JTHE ¢
IIOCJIe AYIOIMM KJIOHMPOBAHMEM VI CEKBEHMPOBAaHMEM IT0Ka3aH
BBICOKUII ypoBeHb MeTuampoBanud (0,3-0,9) narepecyommx
CpG-caiiToB B 00pasuax ¢ OJHOBPEMEHHO CHIUKEHHBIM YPOB-
umeMm MPHK Bcex 4-X reHOB, 1 HUBKNII YPOBEHb METUINPOBa-
uu4 (0,0-0,2) B obpasiax ¢ HeuamMeHHBIM ypoBHeM MPHEK 4-x
TeHOB I B «yCJIOBHBIX HOpMax». Takum o6pasom, cTaTyc MeTu-
aupoBanua CpG-caiitoB renoB AMOTLI1, ZNF43, ZNF134 n
CHFR saBnseTcs epCIeKTUBHBIM ITOTEHIMATBHBIM MapKePOM
CIMP+ omyxo0Jiei TOJICTO KUIIKIAL.

Paboma gvinoanena npu gurarcosoli noddepicke PODU u
ITpasumeavcmsa Mockewt (epanm 15-34-70055 moa_a_wmoc),
a maxaice ITpoepammsvl PynoameHmasbHbLE UCCALO0BAHUY
ITpesuduyma PAH «MoaekyasapHas U KaemouHas 6U0L02UL».

BO3PACTHbIE USMEHEHWMSA B CTPYKTYPE T-KJIETO4YHbIX PEMNEPTYAPOB

Eropoe E.C."?, Mapaenbcon M.A."?, Kacaukas C.A."?, HakoHeunas T.O.', BputaHosa O.B."?*.

1 MHcTuTy T BroopraHnyeckom xummn nm. akagemmnkos M. M. LLlemsikuHa n FO. A. OBunHHMKOBa Poccuiickoi akapemmun Hayk, Mocksa
2 PoccnicKum HauMoHanbHbIM MCCNeoBaTenbCKMi MeAULIMHCKMI yYHUBepcuTeT nmenn H.U. MNuporoea, Mockea

*e-mail: olbritan@gmail.com

CnocobHocTs Hallero opraauama 3 (eKTUBHO IPOTUBOCTO-
ATb Pa3JIMYHBIM I/IHCbeI{LU/IOHHI:IM, OITYXOJIEBBIM U ayTOMMMYH-
HBIM 3a00JIeBaHNMAM B 3HAUNTEIBHON CTEIIeH) OIIpelesIaAeTCs
(bYHKIMOHAJIBHBIM I PEIeNITOPHBIM pa3HoobpasneM T-kJyeToK.
Kasxneii kimon T-nuMmd@oIiuTa HeceT Ha CBOel ITIOBEPXHOCTU
YHUKaJbHBIN T-KJIETOYHbI pelenTop, MOTeHIMAJIbHO CIIO-
COOHBIVI PACIIO3HATb AHTUTEH, IIPEJICTABIIAEMbII MOJIEKYJIaMI
IJIaBHOTO KOMILJIIEKCA TYICTOCOBMECTVIMOCTY Ha ITOBEPXHOCTU
QHTUTEHIIPe3eHTUPYIOIIX KJIETOK. VICIIO0JIb3y A BBICOKOIIPOM3-
BOJUTEJIbHOE CEKBEHMPOBaHNE MOJIEKYJIAPHO OapKOAMPOBAH-
HbIX 0uOaMOTEK T-KJIETOUHBIX PELENITOPOB, MBI IIPOCJIEAVIIIN
3a U3MeHeHUAMN perepryapa T-KJIeTOK y TOHOPOB Pa3HbIX
BO3PacCTHBIX Irpymnn. Brlia nokasana obmas cTabuiabHOCTD
penepTyapa: IpubInN3UTeIbHO II0JIOBMHA BeeX T-KJeTok me-
pudepnuecKoit KpoBU IpeJicTaBleHa KJIOHAMY, KOTOPbIE CTa-

OMJIBHO NEeTEeKTUPYIOTCA Ha OJHOM M TOM K€ yPOBHE KaK M-
HUMYM B TedeHNe Tpex JeT. Mbl IpoJeMOHCTPUPOBAJI, YTO
T-KJIeTOYHBIE pernepTyapbl PYHKIMOHAJIBHO MY coDOoit
6oJiee ITOX0KY Y HOBOPOKAEHHBIX, HO IIOTOM B TEUEHNE YKI3HI
pacxonarcsa. OThesbHO MbI PACCMOTPEJIN BO3PACTHBIE 3MeHe-
HIA B pelnepTyapax HauBHBIX T-KJeTOoK 1 T-KJIeTOK IaMATI.
HauBHbIe perepTyapbl MOJIOABIX 1 IOMKIUJIBIX JOHOPOB MEXKIY
coboit 6osree cxosky, ueM penepryapsl T-kieTok mamarn. IIpnu
3TOM HaMBHBIE PellepTyapbl MOJIOJALIX JOHOPOB GoJsee GJMBKY
OPYT APYyTY, HEXKeJIV HaBHbIE PenepTyaphl HOMKNUJIBbIX JTOHO-
poB. OCHOBBIBAsAChH Ha HAIIMX HOBBIX ¥ PaHee OIyOJMKOBaH-
HBIX JaHHBIX, MbI IIpeJjIaraeM pAx 00bACHEHN B3aIMOCBASN
MESKIY JNOJITOJIETVIEM U IMMYHIUTETOM.
Paboma noddepacara eparnmom PHD Nel16-15-00149
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CPABHEHME 2OMDEKTMBHOCTM METOOOB NGS U ARRAY CGH IMNPU OETEKUMA

XPOMOCOMHbIX ABEPPALIMMN Y SMBPHUOHOB HEJIOBEKA HA CTAONU BJTACTOUMCTDI
Wuranuna A.M."*, Ckpsbun H.A."2, Kanbekosa O.P.3, ApTtioxosa B.T.*, Jlebepes M.H.'?

1 HaupmoHanbHbIM nccnepoBaTensckui TOMCKUMM rOCYAaPCTBEHHBIM YHMBEPCUTET, TOMCK

2 Hay4yHo-1ccnepoBaTenbCKmi MHCTUTYT MEAMUMHCKOM reHeTnkn, Tomckuin HAMLL, Tomck

3 OIrAY3 «ObnacTtHOM nepuHaTanbHbIM LLeHTP», TOMCK
4 KpacHosipCcKmi LLleHTP penpoayKTUBHON MepuumHbl, KpacHospck
* e-mail: darya.zhigalina@medgenetics.ru

ITpu mpoBemeHNN IOJTHOXPOMOCOMHOTO CKPUHIHTA B paMKaX
NPeMMILIaHTAIMOHHOV reHetudeckoit quarsoctuku (IIT]) na-
pany c array CGH, Bce uarie oTgaeTcsa ONpeanodTeHne CeK-
BeHMpPOBaHMIO HOBOro nokosieHnda (NGS). Onrako 1o cux nop
HeT eJMHOI TOYKM 3PEHUs Ha TO, KaKas riaTdopma Hanbosee
YCIIEIIIHO II03BOJIAET NeTEKTUPOBATh aHEYIIJIOUANN Y SMOPIOo-
HOB [1]. ITenbio HacToAIEN PabOTHI cTasa OIeHKa DPPEKTIB-
HocTy MeTonoB aCGH n NGS npu BBIABJIEHMN YMCJIOBBIX U
CTPYKTYPHBIX XPOMOCOMHBIX abepparmii y 9MOPMOHOB 4eJI0-
BEKa Ha IPEeVMILIaHTAIOHHOM dTalle Pas3BUTHUA.

Bro1yi0o mpoanamaupoBaHo 5 6s1acTOIMCT YesloBeKa Ha 5 IeHb
pasButud. s Kaskaoii 0J1aCTOIICTEI IIPOU3BOANIACEH OMOIICUA
BHYTPUIIOJIOCTHOM $KMUIKOCTY, paszgesieHne u 3abop aMoprodia-
cra (9B) u TpodarTongepmsl (TO). O6pasiibl aHAIN3UPOBAJIACE C
nucnosib3oBaHreM HabopoeVeriSeq™ PGSKit - MiSeq® System
(Illumina) n SurePrint G3 Human CGH Microarrays (8x60K,
Agilent Technologies). Buonagopmannonsaa obpaboTra pe-
3yJIbTATOB IPOBOAMJIIACE C IIOMOIIIBIO IIPOrPaMMHOr0 obecre-
uyeHnda Blue Fuse Multi Software (Illumina) n Agilent Cyto
Genomics Software (v3) naa NGS nu aCGH, cooTBeTCcTBEHHO.

ITockosbKy B JaHHOI paboTe mponsBoamiIcsa 6I1acTOIeHTes U
pasmesieHne TKaHel 6J1aCTOLCT, BCEro ObLIO IPOaHAM3VPOBAHO
15 oOpasioB. MoseKyasapHbIe KapUOTUIIBI, IIOJIyYeHHbIE 10 pe-
sysbratam aCGH u NGS, mosiHocTsio coBniasm B 46% (7/15) 06-
pasioB. B kauecTBe cTaHZapTa B JAHHOM JCCJIeIOBaHNM ObLI 11C-
nosib3oBaH MeTon aCGH. HyBCcTBUTEBEHOCTD U CITEIM(PUYHOCTD
NGS npu gerernymy XpoMOCOMHBIX abeppalimii B OstacTorpcre
B 1esioMm coctausm 89% (95% I : 81-97%) n 96% (95% IVL: 93-
98%), cooTBeTCcTBEHHO. [laHHbIE [TOKA3aTeJN 1JIs BHY TPUIIOJIOCT-
HOW 3kuAKoCTY ObL paBHbI 86 1 93%, cooTBeTCTBEHHO; 1711 OB —
93 1 97%, coorBeTcTBEeHHO; A1 TO — 94 11 97%, COOTBETCTBEHHO.

Taxum od6pazom, metTog NGS M0OKeT ObITb YCIIEIIIHO VCIIOIb-
30BaH [ AMATHOCTUKM aHEYIIOUANII BO BHY TPUIIOJIOCTHON
SKUKOCTY ¥ TKAHAX 0JIaCTOIMCTHL.

Hccaedosanue 8binoarnerno npu noddepicke epanma PODIU
Ne 15-04-08265.

1. Hsing-Hua Lai et al. (2017) Identification of mosaic and segmental
aneuploidies by next-generation sequencing in preimplantation
genetic screening can improve clinical outcomes compared to array-
comparative genomic hybridization, Molecular Cytogenetics, 10:14:
2-11. DOI 10.1186/s13039-017-0315-7

POJIb CEKPETUPYEMbIX HEKOOMPYHOLUMX PHK B KOMMYHUKALIMM MEXK Y PAKOBbIMA KJIETKAMMA
LLlenpep B.O.™, CrenaHos . A.2, YypaeneB E.C.>3, Anydpuesa K.C.!, Apanmgu '.IN.", BanaxoHosa E.A.?, HywTaesa A.A.2,

Cemenos [1.B.2, Puxtep B.A.2, ToBopyH B.M."*
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3 Hosocubumpckuii rocyaapcteeHHbIi yHuBepcuteT, HoBocubupck
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*e-mail: shender_vika@mail.ru

JI3BeCcTHO, YTO BK30T€HHBbIE CUTHAJIBI OT KJIETOK, HAXOAAIINXCA B
COCTOSIHIN CTPeCCa, MOTYT UTPATh BaXKHYIO POJIb B IIPOIPECCUL
7 (POPMIMPOBAHNIN arPECCUBHOTO (DEHOTUIIA COCETHIX PaKOBBIX
KJIeTOK. K HacToAIeMy BpeMeH) HaKOILJIeHbI He3aBYICUIMBIE JJaH-
HBIE 0 HAJIYIMN B (DMBVIOJIOTMYECKIIX SKIKOCTAX OHKOJIOIYECKIIX
MMalJeHTOB IMPKYJIMPYIOIINX KaKk B CBOOOIHOI popMe, TaK U B
coctaBe MeMOpaHHbBIX Be3uKyJ Hekomgupyromnx PHE (axkPHE),
cpeny KOTOPBIX BCTpedaJsch MaJible AnphIKoBble (MA0PHEK)
u maJgisle anepuble (MaPHEK) PHEK. C npuMmeHeHneM BBICOKO-
MIPOU3BOAUTEJLHBIX IIPOTEOMHBIX ITOJIXO0JI0B U KOJIMYIECTBEHHON!
OT-IIIIP MbI 00HAPY>KIMJIIV, YTO PAKOBBIE KJIETKY, 00paboTaHHbIE
JTHE-noBpeskJaolMy XMMMOIIperlapaTaMi, CeKPeTUPYIOT BO
BHEKJIETOYHOE IIPOCTPAHCTBO OEJIKOBBIEe KOMIIOHEHTHI CILJIaico-
com u pang MaPHE. 9to aBienue HaOII0AJI0Ch, KAK B CCTEME
in vitro (KyJIbTypaJibHbIE CPEeIbl PAKOBBIX KJIETOYHBIX JIHIIA),
TaK I In Vivo (paKoBble acLTEI IIocye xumuorepanun). Hapany ¢
maPHK, B npoaHamm3MpoBaHHBIX CEKPETOMAaX ObLIM O0HAPYIKe-
HbI NToJTHOPa3MepHble hopmbl MAOPHK, mpu sTom HKPHK nerex-
TYPOBAJIVICh BO BCeX (PPAKIMAX CEKPETOMOB: MUKPOBE3UKYIAX,
DK30COMax U CylepHaTaHTaX. JIHTepecHO, 4TO B CeKpeToOMax
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HOPMAJIbHBIX HEPAKOBBIX KJIETOK IT0CJIe 00pab0TKY XVMMIOIIpe-
rapaToM aHajornyaHble hopMbl HKPHK nerTekTrpoBaHb! He ObLIN.
Jl7151 BBIABJIEHMA 6MOJIOTMYECKIX IIPOIIECCOB, B KOTOPBIX MOTYT
ObITh 3azeiicTBoBaHbl BbIOpanHble HaMy HKPHE (Ubatac n U12)
Ob1J1 BBIOPAH ITOAXOJ] CHHTE3a MX VICKYCCTBEHHBIX aHAJIOTOB C I10-
cJIeTyIoInelt TpaHceKIyell B KIeTKN desoBeka. Metox macco-
BOTO TIapaJIJIesIbHOTO ceKBeHMpoBaHusd (Ha maTdopme Nextseq
Illumina) momm-A dpparmym PHE pakoBbIX KIETOK, TpaHCHUII-
poBanubIx anasoramu MaPHK (Ubatac nom Ul2) nokasad, 9To
sk3oreHHble MAPHK aKTUBUPYIOT SKCIIPECCHIO T€HOB, YIaCTBY -
tomux B nepexoge 13 G2 B M a3y KIeTOYHOro IMKJIa, a TaKKe
ITOBBIIIAIOT 3KCIIPECCUIO TeHOB, BOBJIEUEHHBIX B (DOPMIPOBAHNIE
MMKPOTPYOOUeK nuTocKeseTa. Takum 00pa3oM, MaJjble PeryJia-
TopHble HKPHK, cexpeTupyeMble paKOBBIMY KJIETKAMM IO eV~
CTBMEM XVIMMOTEPAIINIL, UTPAIOT BAYKHYIO POJIb B MEXKKJIETOTHOI
KOMMYHMKALMI, ¥ MOTYT ObITh IIOTEHIIMAJBbHBIMIY IIPOTHOCTIYE-
CKMMU MapKepaMlM yCIIeIITHOCTN JIEHeHUA NJIVT MUILIEeHAMU OJIA
pa3paboTKM XMMMOIIPEIIapaToB.
Paboma noddepacara 'panmamu PHD 14-50-00131 u
PDODI 16-04-01414.
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KOMIMJIEKCHbIM AHAJIM3 TEHOMHbBIX MU METABOJIOMHbIX OAHHbIX
KAPOMOMETABOJIMHECKMX HAPYLLIEHM B KA3AXCKOM MONynaumm

Kosxamkynos ¥Y.A."™, Kaupos Y.E', MonkeHos A.B.", ABunbmaxkmnHosa A.T', Axmetosa A.XK.!, Abunosa X.M.", Epexxenos [I.A.',

Paxumosa C.E.!, Lee J.2, AkunbxaHoBa A.P.!

1 Llentp Hayk o »m3nu, National Laboratory Astana, Hazap6aes YHusepcuter, Kasaxcran

2 Columbia University, New York, USA
*e-mail: ulan.kozhamkulov@nu.edu.kz

ITesp MccaenOBaHMIl - OLlEHKA MeTabOoIMYeCcKNX pas3JIMianii
Cpeny B3POCJIOTO HaceJeHN s, IPOKMBAIOIIEr0 HA TePPUTOPUL
KaszaxcraHa, BbIABJIEHME 11 XaPAKTEPUCTIKA MeTab0IMIECKIX
IpoduIIe U onpesieseHne reHeTUIeCKIX BapUaHTOB, aCCoIyI-
VIPOBAaHHBIX C MeTab0JIMUeCKMY ITPOMIIIAMI BLICOKOTO PYCKA
pasBuTKA quabera U IPOrpeccupoBaHNA KapanoMeTadosmde-
ckux 3abosteBaHmit. IIpoBeieHO CEKBEHMPOBAHIE CEMI IIOJIHBIX
TE€HOMOB 11 53 - TIOJIHBIX 3K30Ma 60 4eJsioBeK Ka3axCKoil Halyo-
HaJIBHOCTY C MICIIOJIb30BAaHMEM TEXHOJIOTMY CEKeHNPOBAHNA HO-
Boro nokosiernsa (NGS) HiSeq2000, Illumina. A Taksxe rpose-
JleHbI MeTab0JIOMHBIE JICCJIeOBAHNA [IJIa3MbI KPOBY IJIA 3TUX
JKe YYaCTHMKOB 1ccyejoBaHnuA B Komnauun Mertabosom, CIITA.

C noMoIbi0 cCpaBHEHNMA leHOMHBIX JaHHBIX 60 00pas3nos
¢ 6asoit ganaeix T-HOD (The Text-mined Hypertension,
Obesity and Diabetes candidate gene database (T-HOD
http://bwsiis.sinica.edu.tw/THOD) mnosyuena xapakTepu-
CTMKA TeHeTMYECKIX BaPUAHTOB, aCCOLMIPOBAHHBIX C TUIIeP-
TOHMEN, OsKMpeHneM u nuaberom. Ilo pesyabraTam onpene-
JIeHBbI TeHeTHYeCKIe BaPMaHThI, ITI0OKa3aBIIe acCoIMalNio ¢

pasBUTHEM JaHHBIX COCTOSAHMIL II0 JBYM IIPeAVKTOPaM IIaTo-
regHocty mytauuit (PP2 n SIFT) - 7 SNP B renax rs4684677
GHRL, rs1801133 MTHFR, rs1799971 OPRM]1, rs1058808
ERBB2, rs6265 BDNF, rs738409 PNPLAS3, rs1801394 MTRR.
OOHapy:KeHBbI M3MEeHeHNs IIoKasaTeJsell MeTabonuToB Ipnu
CpaBHEHMM) JIBYX I'PYIII: cTapIie 45JeT 110 CpaBHEHMUIO C IPYII-
10} MOJIOZABIX JINII, IZe HamboJiee 3HAUMMbIe N3MEHEHNA Me-
TaboNTOB BKJIOYAJN M3MEeHEeHNA MeTaboIMTOB, CBA3AHHBIX
C BTOPUYHBIM MeTaboIm3MOM KapHUTHHA, € ITPOIjeccaMy BOC-
ITaJIeHNs U OKCUIATUBHOTO cTpecca, OOMEHOM SKUPHBIX KIC-
JIOT, CTepOMIoTeHe30M (6MOCHHTE3 CTEePOUIHBIX TOPMOHOB) I
MMKPOOMOMOM KHUIIIEYHNKA.

Jlos Gostee roryOOKOTO ITOHMMAaHNA ITOTEHIMAJIBHON TaToOy-
3V0JIOTMY KapaMoMeTa00IMuecKUX HapyLIIeHN)l B Ka3aXCKOiL
TIOIIY JIALY HeOOXOAVIM KOMIIJIEKCHbIV aHaJIM3 MeTab0oJIOMHBIX
Y TEHOMHBIX AaHHbBIX. CleayomyM sTarnoM OyeT onpeseieHne
reHeTNYeCKUX BapMaHTOB, M3MEHAIIIX YPOBEHb MeTabos-
TOB B KJIETOYHOI ccTeMe, JJIs 4ero Oy oy T MCII0Ib30BaHbI Me-
TabOJIOMHBIE ¥ TeHOMHBIE TaHHBIe JIJIA aHAJM3a.

MPOM®UITMPOBAHUE SKCMNPECCKM FTEHOB B JIMM®OOUMTAX MHOMBMOOB C PA3JIMHHOM

PAONOYYBCTBHUTEJIbHOCTbBHO

Bacunbes C.A."?*, Ara6 A.B.", Ckpsbun H.A."?, Cnenuos A.A."?, Knumosa B.C.?, ®uwman B.C.3, Cepos O.J1.3, Jlebeges U.H.'?
1 H/AMN mepmumHckomn reHeTMkn TOMCKOro HaLMOHanNbHOro MCCefoBaTeNnbCKoro MegmumHcekoro ueHtpa PAH, Tomck
2 HaupoHanbHbIM MccrnepoBaTenbCkuii TOMCKMIM FOCy8apCTBEHHbIN YHMBEPCUTET, TOMCK

3 UHctutyT uuronormm u reHetukn CO PAH, Hosocnbupck
*e-mail: stanislav.vasilyev@medgenetics.ru

Briasiienne myTeit popMUpoOBaHNA MHAVBUAYAJTILHOM paaio-
YYBCTBUTEJIbHOCTH YeJIOBEKa ¥ pa3paboTKa METOIOB ee IIpOo-
THO3a II03BOJIAT ITePeTI K IePCOHAIM3VPOBAHHBIM II0X00aM
B JIy4eBO}l Tepanuyu 3J0KadeCTBEHHBIX HOBOOOpa30BaHMIL.
C 2T0J1 11eJIbIO C IIOMOIIBIO0 DKCIIPECCUOHHBIX YnIoB (Agilent
Technologies) mpoBeieH IOJTHOTPaHCKPUIITOMHBIN aHAJN3 3KC-
IIpeccuyi TeHOB B JIMMQOLMTAX PAANOIyBCTBUTEIbHbIX U Payi-
OPEe3UCTEHTHBIX MHANBUIOB, OTOOPAHHBIX cpenn 54 4eJoBeK
¢ pas3JM4YHbIM ypoBHeM (porkycosB YH2AX u neHTpoMepo-He-
TraTUBHBIX MUKPOAZEP II0CJIe BO3AENCTBIUA TaMMa-3JIyYeHNA
B noze 2 I'p in vitro. Poxryce! rucrona YH2AX aApnAroTca mpu-
3HaHHBIM MapKepoM IBYHUTeBbIX padpbiBoB JHK, orcyTcTBIe
pemnaparyu KOTOPbIX IPUBOIUT K (DOPMIPOBAHNIO alleHTpude-
CKIX XPOMOCOMHBIX (DParMeHTOB, BKJIIOYAIOMNXCA B MUTO3€E B
LIeHTPpoMepo-HeraTuBHble Mukpoanpa. Cpenn 600 u 614 nudp-
pepeHIaNIBHO SKCIPECCUPYIOIINXCHA [eHOB B He0OJIyYeHHBIX
¥ 00JIy4eHHBIX JIMMOIMTaX COOTBETCTBEHHO aHaM3 B Oase
STRING no3BoJMJI BBIABUTE KJIACTeP TeHOB, yYACTBYIOIUX B
penapanun aeyHuTeBbIX padpbioB JHK. Oxnako 6osbimH-
cTBO audhepeHINaIbHO-9KCIIPECCUPYIOIIMXCA TeHOB He ObLIO

cBA3aHOo ¢ penaparnuent JHK u pannaoHHO-MHIYIIMPOBAH-
HBIM OTBETOM. Koppesanmsa sKcIpeccuy HEKOTOPBIX U3 TaKUX
renoB (ADAMTS1, WHSC1 nu RBFOX2) c ypoBHEM (POKYCOB
YH2AX u gyacToToit pagranoHHO-VHIYIMPOBAHHBIX MUKPO-
Anep NOATBEPANIIACH U B APYTOM THUIIE KJIETOK — 14 IepBIYHBIX
JMHNAX pudpobacToB 3KCTPadMOPMOHATIBLHON Me304ePMbI
gejioBeka. Kpome Toro, HokayT renoB ADAMTS1, WHSC1 n
RBFOX2 B onyxoJseBoii inanu HeLa c moMoIIsio cucTeMsl pe-
naxtupoBanud resoma CRISPR-Cas9 npuBoans K IOBBIIIE-
HIIO pagnovdyBcTBUTeabHOCTH (B 1,8-2,9 pasa) u CHUMKEHUIO
appeKTUBHOCTY pernapaluy IByHUTeBbIX pa3pbiBoB JHK (Ha
5-23%) (p < 0,05). ITosy4eHHble pe3yJIbTaThl YKa3bIBAKOT HA TO,
YTO BbIABJIEHHBIE TeHbl YUACTBYIOT B perapanym paganyioH-
HO-VIHAYIIMPOBaHHBIX ABYHUTEBBIX pa3peiBoB JHK u BHOCAT
BKJIaJ B (DOPMMPOBAHME MHAMBUAYAJIbHON PaAMOIyBCTBI-
TeJIbHOCTY deJsioBeKa. IIpy 9ToM, BJIMAHNE DKCIIPECCHUY TeHOB
ADAMTS1 n RBFOX2 Ha pagno4yBCTBUTEJLHOCTL O0HAPY -
YKEHO BIIePBbIE.

Pabomwt nposedensvt npu noddepaicke eparnma PODY 14-04-

31867 u cmunenduu IIpesudenma PP CII-3647.2015.4.
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CTPYKTYPA KOJIbLIEBbIX PHK INMJ1IA3Mbl KPOBU YEJTOBEK A
Casenbesa A.B."*, llutoBka H.I.", Kynuruna E.B.", Puxtep B.A.' Cemenos [1.B.'
1 MHCTUTYT XxMmueckoi 6ruonorun u dpyHpamentansHon meguumtbl CO PAH, Hosocnbupcek

*e-mail: savelyevaav@niboch.nsc.ru

Koabuessie PHE (kuyPHK) 5T0 gimHHBIE HEKOOMpPYIOLIME
IpoayKThI obpaTHOro cryaiicuura npe-MmPHE, yuactByromme
B IIOCTTPaHCKPUIIIMOHHON PEryJIALMY DKCIIPECCUY IeHOB 110
MeXaHN3MY KOHKYPEHTHOTO B3aMOelicTBuUA. VI3BeCcTHO, 4To
xknPHR npencrassensl MHOroobpasueM popM aJbTepPHATUB-
HOTO CIJIaiCMHTa, MATTEPH HKCIIPeCcCUy KOTOPBIX OTINYIAeTCs
Y KJIETOK Pa3JIMIHOrO TKAHEBOTO IIPOMCXOMKIEHNA U Ha pas-
JIMYHBIX CTAAMAX PA3BUTIUA OPTaHU3MA.

B nannoit pabore nmposenen anaaus MHoroobpasmua kuPHEK,
LUPRYJIMPYIOUIVX B KpoBM desoBeka. Jlna Beiaienua KUPHRK
MBI JICIIOJIB30BAJM PEe3yIbTaThl BHICOKOIIPOM3BOAUTEIBHO-
ro cexkBeHnposannsa PHK dopMeHHBIX 2J1eMEHTOB, I1JIa3MbI
¥ (ppaKuMii MIa3Mbl KPOBU 340POBBIX JOHOPOB M IIALVIEHTOB
C HEMeJKOKJIETOYHBIM PaKOM JIETKOro. VIneHTnuIimpoBaHbl
1134 xapakrepuctnyeckue nocyenosarenbuoct KuPHK, nz
KOTOPBIX 88 He copepsKaJiy IPOCTHIX T€HOMHBIX IIOBTOPOB U
BCTpeYaJIlICh B IaHHBIX CEKBEHNPOBaHMA Oosee 3-x pas. IIpu
9TOM 8 XapaKTepUCTUUYECKNX II0CIIeI0BaTENIbHOCTEN ABIAIOTCA
dpparmentamu “HoBbIX” KIIPHK, HeaHHOTUMPOBAaHHBIX paHee B
6a3e maHHBIX circbase.org. Cpenu 88 MHAVBUIYaJIbHBIX (POPM

kuPHE ~ 43 % KOJIbIIEBBIX TPAHCKPUIITOB SABJISIOTCS IIPOLYK-
TaMy 00PaTHOTO CIIJIAJICMHTA ABYX IIOCJIEI0BATEIBHO PACIIOJO-
JKEHHBIX DK30HOB, ~38 % mpoaykramMy 00paTHOrO CILJIAICHHTa
3-5 5K30HOB, 11 ~ 11 % coCTOsIM 13 OLHOTO SK30HA.

Meronom OT-IIIP nna 12 naguBuayanbubix hopm KUPHEK
OBIJIO TIOKA3aHO, YTO MX HEIMIPOJIM30BAHHbIE (DOPMBI IIVIPKY-
JIMIPYIOT B IIJIa3Me KPOBU B COCTaBe 3K30coM. Kpome Toro, nysg
3 dbopm kuPHEK, o6pasoBaHHBIX 13 TpeX 1 Hojiee HDK30HOB, He
ObLJIO BBIABJIEHO TPAHCKPUIITOB C IIPOIIYCKOM BHYTPEHHMX DK-
30HOB. AHasm3 npenapatoB PHK knerox jmunit A549, MCF-
7, MDA-MB-231 noxasaJi, 9TO UAeHTU(UIVPOBAHHbBIE HAMM
kuPHK KpoBM BKCIIPeCCUPYIOTCA B KYJIbTUBUPYEMBIX KJIETKAX
JIETKOTO 1 MOJIOYHOI! sKeJie3bl UeJIoBeKa.

Ilonyuennsle nangble 0 cTpyKType KUPHK xpoBu moryT
6bITb VICIIOJIB3OBaHBI [JIA ITIOVICKA HOBBIX MapPKEPOB I[1aTOJIOI V-
YECKMX IIPOIIECCOB U Pa3pabOTKM HOBBIX CICTEM MaJIOVHBA3VB-
HOJI AMarHocTuKM 3ab0JIeBaHmil YeI0BEeKa.

Pa6oma svinoanena npu gunancogoti no0depicke eparma
PH®D No 16-14-10284.

HOBbIE HECUHOHMMWYHbIE SAMEHbI 1 AOATTALMA HEJTOBEKA HA CEBEPO-BOCTOKE A3MU

Manspuyk B.A.*, Oleperko M.B.

MHcTuTyT Bronormnueckunx npobnem Cesepa [IBO PAH, r. MarapaH

*e-mail: malyarchuk@ibpn.ru

OcHOBHadA 11eJIb TaHHOTO MICCJIEeNOBAHNUA — IIOMCK BaPUAHTOB
noauMoppu3Ma, IOABMUBIIINXCS B PE3YJIbTATE aJalTalun KO-
penHoro Hacenenusa CeBepo-BocToka A3my K 9KCTPEMAaJIbEHBIM
ycaoBuaAM cpenbl. CeKBeHMPOBaHNE DK30MOB U IIPIJIETAIOIINX
HETPaHCIMUPYEMBIX YUaCTKOB I'€HOB IIPOBOMIIN HA MIaTgopme
HiSeq 1500 gua mectn obpasuos JHK ot nmpexncraBureseit
KopeHHOro Hacejsienusa CeBepo-Bocrounoit Asun (3 KopsAka,
2 sBeHa u 1 9BeHK). [[JIA CPaBHUTEJBHOTO aHAJIM3a VICIIOJIb-
30BaHbBI JUTEPATYPHBIE TaHHBIE O IIOJTHOIK30MHOM IT0JIMMOP-
dusme y 108 nmpencraBuresieit KopeHHOro HacesgeHnsa Cudupn.
YunThIBaJIMCh HeCMHOHNMMMYHBIE 3aMeHb! (NSSNP) ¢ BeIcOKMMM
(= 0.99) nuunexcamu PolyPhen-2, yka3plBamInyMu Ha Cylie-
CTBEHHbIE I3MEHEHNA (PUBNKO-XUMIYECKIX CBOJICTB OEJIKOB.
YuursIBasuchk ToJIbKO HOBBIe NSSNP, oTcyTeTByIomine B 6a3ax
naueeix dbSNP, 1000 reromos 1 ExAC. B urtore, o0Hapyxe-
HO, YTO OOJIBIITYIO0 PACIPOCTPAHEHHOCTDb CPEAN KOPEHHOTO Ha-
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cesenna CeBepo-BocToka A3ny Mosrydnman HOBble BapUAHThI
nsSNP B renax sHepreTmdeckoro MetabdosansMa u JUIUITHOTO
obmeHa (rensl GK2, ABHD6, CRAT, NCOA2, OSPL3, LRP10,
TTN, PTTG2), a Takske B reHaX CTPYKTYPHBIX OEJIKOB, BXOAA-
X B cocTas 1mrockesiera (reubl EVPL, PIK3C2A, MOCOS,
ANKRDb3, TNXB). IIpenmnojsaraercs, 4To HOBbIEe BapPMaHThI
HECHHOHVIMIYHOTO ITOJIMMOP(M3Ma ITOABUINCH B Pe3yJIbTATe
aZanTauyuy KOPeHHOTO HaceJeHNA K DKCTPEMAaJIbHBIM yCJIO-
BUAM IPUPOIHON Cpesbl U CIenn(UIecKoi «apKTUIeCKoi»
nuete abopurenos Kpaiiuero Cesepa.

Hccaedosarnue noddepicarno npopammort
PyHndamenmanvrolx uccaedosarui [Ipesuduyma PAH
«ITouckosvle pyroamenmarbrbvle HAYUHBLE UCCAe008AHUS
6 unmepecax passumus Apxmuueckoil 30nbL Poccutickot
Dedepayuu».
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MOUCK TEHETMHECKMX MAPKEPOB HECTABMJIbHBIX ATEPOM
Hosukosa O.A.", Hazapkuna ¥.K."2, JlaktnoHoB Metp.MN.?, Mokywanos E.A.", Kapnenko A.A.", JlaktmoHos Masen.l."2

1 DIBY «CDBMUL, um. ak. E.H. MewankuHa» MuHapgpasa Poccum

2 IHCTUTYT XMMHHecKon Buonorun u dpyHaameHTansHon megmumHsl COPAH

3 UIHCTMTYT MoneKynspHoM 1 knetodHomn 6nonorun CO PAH
*e-mail: Olya_19@bk.ru

Cy1ecTByIoIye MeTOAbI MAaTHOCTUKY He IT03BOJIAIOT 3abJa-
TOBPEMEHHO BBIABJIAThL aTepockaepoTuueckue osamky (AB)
HecTabuibHoro crpoennsa (HAB) 1 cBoeBpeMeHHO IpeoTBpa-
IaTh Pa3BUTHE UIIEMUYECKUX MHCYIbTOB. BapuaHnToM perre-
HIA 3aga4y paHHen nuargoctuky HAB moskeT ObITh BBIABJIE-
HIe TeHeTn4ecKnux MapkepoB HAB.

ITess uccnenoBanua: ITonck reHeTUYECKMX MapKEPOB He-
crabuibHbIXx AB IIpy TOMOIIY CpaBHUTEJBLHOTO MICCIIEJOBAHNA
IpouIIelt SKCIIPEeCcCU FeHOB KJIeTKaMV CTPOMBI OJIAIIIEK COH-
HBIX apTepuil passmdHoil 3MO0JOreHHOCTIL.

Martepnassl 1 MeTOAbI uccyenoBarna: AB nosxydann B pe-
3yJIbTaTe KapOTUIHON 3HIaPTEPIKTOMUN, JMU3UPOBAJIN II0-
BEPXHOCTHBIE KJIETKM KPOBM, OJIAIIKM (DparMeHTHPOBAJIN,
VHRYOMpPOBaJM ¢ KoJIareHas3ol, M KyJIbTYBYPOBAJIN Ha I10-
BEPXHOCTHU KyJbTypaJsabHoro mniactuka 8 IM DMEM c 10%
OTC. Knerkn Tunmposasy npu nomoiny VII'X ¢ ncrnoab3oBa-
HMe aHTUTeJ] IpoTuB 21 anturena. JJyia npodpuanpoBaHns sKC-

IIpeccuy reHOB U3 KJIETOK 2-X CTaOMJIbHBIX U 2-X HeCTa0uJIb-
HBIX aTepoM Belfe s PHE, KoTopble XxapaKTepn30BaJy Ipn
oMot BioAnalyzer 2100, n cekBeHnpoBaJu Ha Iy1aTdopMe
HiSeq 2500 crarmapTHbIM 00pa3oM. JJlaHHBIE aHAIM3MPOBAJIN
C UCIIoJIb30BaHMeM IporpaMm nakera Galaxy, BeIpaBHUBaHME
Ha reaoM GRCh38 (NCBI/Illumina iGenomes) IpoBOaNIN C
nucnoab3zoBanneM TopHat2, momck auddepeHnnaIbHO dKC-
IIPeCcCUPYIOIMXCA FeHOB B 00pasijax MpOBOANJIN IIPOrPaMMOiL
Cuftdiff (v.2.2.1). l;1a xax0ro 13 00pasioB OBLIO ITOJIyUeHO He
MeHee 10 MJIH. KapTUPyeMbIX Ha T€HOM I10CJIeJOBATEJIbHOCTEI.

PesysbraTe! ncecsenoBaHuA: KIETKY, (DOPMUPYIOIINE CTPO-
My AB sKcIpeccupyloT IJIaJKOMBIIIIEYHbIE, DHIOTEAJIbHEIE,
XOHJIpaJIbHbIE, TeMOIIO3TIYECKYIe aHTUTeHbL. IlepBUYHbI] aHa-
JIM3 NAHHBIX CEKBEHVPOBAHNA TPAHCKPUIITOMOB IT0Ka3aJI, UTO
KJIETKM, BbIJI€JIEHHbIEe 13 CTaOMIBHBIX OJIAIIEK, OTINYAIOTCA
OT KJIETOK HeCcTabMJIbHBIX aTepoM II0 akcrpeccyyt 20 OCHOBHBIX
TeHOB.

MOBbILLEHHAS SKCIMNPECCHA TEHOB CTDSPL/1/2 NMPUBOOMT K NMOOABJIEHNFO POCTA 1
U3MEHEHNFO ®MEHOTUIMA OIMY XOJIEBbIX KJIETOK JIETKOIO

Mysanos . A."™, Eropos E.E.", KpacHos I'.C.", Buwnskosa X.C.", Omutpres A.A.", Kongpatsesa T.T.2, Bennamuros A.[L.", Cenuerko B.H.'
1 UHcTutyT monekynspHon 6uonorum um. B.A. Drrensrappara PAH, Mocksa
2 POCCHMICKMI OHKONOTMHYECKMM HayuHbIM LieHTp umenn H.H. brioxuna M3 P, Mocksa

*e-mail: ga.puzanov@physics.msu.ru

Pax srerkoro aBisAeTca ogHMM 13 HanboJsee pacIpoCTPaHEHHBIX
VI CMePTOHOCHBIX 3aboJieBaHnii B Mupe. CJI03KHOCTb AMaTrHOCTM-
poBaHNA dTOr0 3abosIeBaHMA HA PAHHUX CTAANUAX U II0g00pa
3(pPEKTUBHOTO JIeUeHNA BO MHOTOM CBA3aHA C HEJIOCTATOYHBIM
TIOHMMaHMEM MeXaHI3MOB KaHIleporeHesa Jierkoro. Ha naHHbIN
MOMEHT 13BecTHO, 4To pepmeHT CTDSPL cniocoben nedocdo-
puaupoBaTh 6esok Rb, ABJIAIONMIICA KOHTPOJIBHO-IIPOILYCK-
HBIM IIyHKTOM KJIETOYHOTO I[MKJIa, TOAABJIAIINM Iposnde-
pauuo KiaeTKu npu nepexone u3 gassl G1 B S. Pocarasza
CTDSPL aBisaeTcda 4jJeHOM CeMelCTBa MaJIbIX CEePUHOBBIX
docdarasz SCP, ¥ koropomy Takke orHocarca CTDSP1 u
CTDSP2, romoJIoryHble IIePBOi KaK 110 aMUHOKMCJIOTHO II0-
caenoBaresbHOCTY (~83%), TaK 1 II0 BTOPUYHOM CTPYKTYPE.
Panee ¢ nomomsio opurnnaaneHoit nporpammel CrossHub,
II03BOJIAOIIE} aHAJIN3MPOBATE JaHHBIE BBICOKOIIPOMU3BOAI-
TeJbHOTO ceKBeHUpoBaHuA npoekra The Cancer Genome
Atlas (TCGA), oOHapy»KeHO OOHOBPEMEHHOE CHIUKEHIE DKC-
mpeccuy TeHoB Bcex Tpex ocparas CTDSPL /1,2 npu He-
MeJIKOKJeTouHOM pake Jjerkoro (HMPJI), urto 3aTem Ob110
TIOATBEPIKIEHO Ha 28 mapHBIX TepBUYHbIX o0pasiax HMPJI
meTonoM kosndecTBeHHOV IIITP. [lyia BbIABIEHNA OIIyXO0Je-

ozaBJAwIIel akTuBHOCTY pocaTas cemericrBa SCP riet-
KJ paka Jerkoro A549 tpaHcuUIMpPoOBaJN C UCIOIb30BAHM-
eM CHUCTeMBI TPaHCIIO30HOB Sleeping Beauty niasmMuaasiMu
BEKTOPaMI, COLEPIKAIMMY BCTABKM II0CJIEL0BATEIbHOCTE
resoB CTDSPL, CTDSP1 u CTDSP2. Y KJIOHOB-TpaHC(EK-
TaHTOB HaOJII0ZAJIOCh 3aMEeTHOE CHIKEHIe CKOPOCTY pocTa (B
HECKOJIbKO Pa3) I10 CPaBHEHMIO C MCXOHBIMM KiIeTKaMu. Kpome
TOro, B TPAHC(UIVPOBAHHBIX KJIETKAX BbIABJIEHBI NI3MEHEHN,
He CBOJICTBEHHbIE MICXOQHOM KJIETOYHOM JMHIY, TaK/e KaK aK-
TUBAIVA arloNT03a, BBIXOJ] U3 KJIETOUYHOTO IMKJIa, Ipuodpere-
HIe KJIETKaMI CIIOCOOHOCTY CTapeThb. B pAse KJIOHOB Takke
HaOumonanack udepeHnpoBKa KJIETOK B KOCTHYIO TKaHb,
YTO BEPOATHO CBA3aHO CO CIIOCOOHOCTHIO (pochaTas ceMericTna
SCP nedpocopummposats Oesnxn Smad2 /3.

ITony4yeHHble HaHHbIE CBUJETEJbCTBYIOT O CIIOCOOHOCTM
docdaraz CTDSPL/1/2 nonaBaaTh POCT OIIYXOJIEBBIX KIETOK
JIETKOTO0, & TaKsKe 00 VX BEPOATHOI BOBJIEYEHHOCTY B MIHAKTI-
Banuo 6enxa Rb mpu HMPJL

Paboma svinoanena npu gpurarcosoti noddepicke
Poccuticxozo Hayunozo gponda, eparm 14-50-00060.
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BJIMAHME SK3OCOM MINA3Mbl KPOBU 3JOPOBOIO HEJIOBEKA HA KJIETKU HEJTIOBEKA IN

VITRO

Casenbesa A.B."*, CaBuHoBckas FO.MU.!, Kynuruna E.B.!, Puxtep B.A.' Cemeros [1.B.'
1 MHcTUTY T XMmueckoi 6rnonorun u dpynaamentansHon meguumtbl CO PAH, Hosocnbupcek

*e-mail: savelyevaav@niboch.nsc.ru

OK30COMBI — CEKPETVPYeMbIe KJIeTKaMy MEMOPaHHBIE ITy3bIPb-
KI1, KOTOpBIe 00pa3yioTCcA B DHAOCOMAX ¥ (PYHKIMOHUPYIOT BO
BHEKJIETOYHOM IIPOCTPAHCTBE KaK MeAMaTOPhI IIPOIeCCOB JIO-
KaJIbHOTO ¥ JMCTAHTHOTO MEKKJIETOUHOI0 B3aMMOEeICTBUA.
OK30COMBI BBIABJIEHBI BO BCEX (PMBMOJIOTMIECKIUX SKUKOCTAX
Y IIPEZICTaBJIAIT cO0O0Ii IIePCIIeKTUBHBI 00BEeKT AJIA paspa-
GOTKM HOBBIX CPEJICTB JMaTHOCTUKM U Tepanuy 3aboseBaHMit
4JeJIoBeKa.

B nannOII paboTe HaMM IPOBENIEH aHAJIN3 BIMAHNA 9K30COM
KPOBM 3JJ0POBBIX JOHOPOB Ha 3KCIIPECCUIO TEHOB, YKII3HECIIO-
CcOOHOCTD U IIPOJIPEPAIINIO DINTEINOIUTOB JIETKIX YeJIOBEKA
Ab49. YcTaHOBJIEHO, UTO IIPeNapaThl 9K30COM KPOBHU 37J0POBBIX
JIOHOPOB IOBBIIIAIOT META00INUECKYIO aKTYBHOCTD 1 YKIBHE-
criocobHOCTDb KIeTOK AH49 uepes 48 (p < 0.05) n 72 (p < 0.001)
yaca nHKyOanuu. MeTomoM IpOTOYHO IUTOMIYOPUMETPUN
IIOKa3aHO, YTO 9K30COMBI KPOBI HE OKa3bIBAIOT CYIIIECTBEHHOIO
BJIVISIHVISA HA IIPOJIMPEPAIMIO 1 He BBIBBIBAIOT allONTOTUYECKUX
U3MeHeHMI1 KiIeToK A549.

C ucrnosib30BaHMEM METOIa BEICOKOI(P(PEKTUBHOTO CEKBE-
uupoBanusa PHE na mmatdgopme Illumina HiSeq 1500 mpose-
JleH JeTaJbHbIV aHAJIN3 N3MEeHeHNII TPaHCKPUIITOMA KJIETOK

aZleHOKaPIMHOMEI Jerkoro A549 mox geiicTBueM MeMOpPaHHBIX
YaCTHUI] KPOBY YeJIOBEKa. Y CTAHOBJIEHO, UTO MHKYOAaIMA KJe-
Toxk A549 c mpenapataMyu MeMOPaHHBIX YaCTUIl KPOBU 370-
POBBIX NOHOPOB IIPMBOANT K aKTUBaAllVIVI TDAHCKPUIIINM T€HOB
BPOKJEHHOTO IMMYHHOTO OTBeTa. Yepes 12 yacoB nHKyOa-
LMY KJIETOK C IIperapaTaMy 9K30COM IIPOMCXOIUT aKTUBALIA
Toll-nonobueix perentopos (TLR) u pb3-curHanbHoro myTu,
YUTO COIIPOBOMKAAETCA MHAYKIMEN IIPOLeccoB COOPKM XpoMa-
TUHa, cerperanuyu xpomocoM, pennukanuu JHK u mutosa.
AxrtuBanysa Toll-mogoOHBIX PEIENTOPOB B KJIETKAX, a TaKiKe
MHTeP(EPOH-MHAYIMPYEMBIX O€JIKOB 1 pAfa APYIUX (PaKkTo-
POB, YKa3bIBaeT Ha HEIIOCPEICTBEHHOe BiIMAHME Habopa DK30-
renHoit PHK, nocraBiieHHOI B KJIETKM B cCOCTaBe MeMOpaHHbIX
YaCTUI] KPOBY YEJIOBEKA.

ITosryueHHbIE aHHBIE MOTYT OBITH MCIIOJIL30BAHBI AJIA Pa3-
paboTKM HOBBIX TepalleBTUYECKNUX CPeICTB Ha OCHOBE MeM-
OpaHHBIX CTPYKTYP - DK30COM M MUKPOBE3UKYJI KPOBU UeJIO-
BeKa.

Paboma gvinoarena npu purarcosoti noddepicke 2parmos
PH®D No 16-14-10284 w PPPI 16-04-01457.

TAPTETHASA OLEEHKA MHOEKCA METUJIMPOBAHMSA C NMOMOLLBFO BUCYJTIbHTHOTIO

CEKBEHMPOBAHUA AMITJIMKOHOB

Ckpabun H.A."?*, Bacunbes C.A."?, Tonmauesa E.H."?, Jlebeges U.H.'2

1 HMN mepmumHckom reHeTnkn Tomckoro HUML, PAH, Tomck

2 HaupoHanbHbIM MccnefoBaTenbCkuii TOMCKMIM FOCYAapCTBEHHDBIN YHMBEPCUTET, TOMCK

*e-mail: nikolay.skryabin@medgenetics.ru

Bucynsduraoe cexBeHnpoBaHue aMriankoHoB (Bisulfite
Amplicon Sequencing, BSAS) aBiaerca HeJopornm u ynoo-
HBIM METOJIOM JJIA aHaJM3a MHAekca MeTuaupoBanuda CpG-
caiiToB B mHTepecyemoii odsactu [1]. MeToxn ocHoBan Ha IIITP
aMmdmuranyy oucynabpur-kouBepTuposansoi JHEK, ¢ mo-
CJIeOYIOIIVIM CeKBEHMpPOBaHMeM ¢ moMosio NGS.

Hamn Obl1 mpoBesieH aHaIM3 CcTaTyca METUIMPOBAHUA
CpG-0CTPOBKOB B IPOMOTOPHBIX ydacTKax reHoB IMMP2L,
METTL4, ACAD10, GEMIN4, SMCHD1, KDM5A u GRPEL2
B 8 ceMbAX C YMCTBEHHOJ OTCTaJIOCThIO. BeiOpaHHBIE TeHBI
OBIJIV JTOKAJIM30BaHBI B y4aCTKaX C BEPOATHO ITATOT€HHBI-
mu yHacaenoBaHHbIMU CNV (Copy Number Variation).
Inuddepennuanpaoe MeTunuposanne CpG-caiiToB B permo-
HaxX ¢ yHacsenoBaHHbIX CNV 0e3 KIMHMYEeCKOro IIPOABIeHNA
Yy ponuTeieli MOKeT 00'bACHATH MEXAHM3M HEIIOJHOI ITIeHe-
TPAHTHOCTIL.

ITocye 6ucynbduraoit kouBepranuu JHK 6bl1a npose-
nena amimmgpuraima yaactkoB 300-800 m.H. B cocraBe CpG-
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OCTPOBKOB B IIPOMOTOPHBIX PETMOHAX BHIOPAHHBIX [€HOB C
nomoiubio IINTP. IIpucoennueHne aganTepoB U UHIEKCOB
ocyIecTBIANOCH ¢ momotibio Habopa Nextera XT (Illumina,
CIITA). CexBeHMpOBaHME IPOBOAMIIOCE Ha cekBeHaTOope MiSeq
¢ momornbio Habopa MiSeq Reagent Nano Kit v2 (Illumina,
CIIA). Ina inro3una B coctaBe CpG-1map o1ieHMBaJICA UHIEKC
MeTuIMpoBaHuA (oTHoeHye uncia punos c C/T).

B pesyabraTe npoBeneHHO paboThl AnddepeHaIbHo
MEeTUJINPOBAHHBIE PErMOHBI He OBbLINM 00HAPY KEHBI, OTHAKO
OBIJIO ITOKA3aHO YTO TapreTHas OlleHKa MHJEeKca MeTUIPoBa-
HIA IIPOMOTOPOB OTZAEJILHBIX I'eHOB C IIOMOIIIBI0 OMCYIb(OUTHO-
IO CEKBEHVMPOBAHMA aMIIMKOHOB ABJIAETCA yAO0OHBIM METOLOM
OLIEHKM CTaTyCa MeTMIMPOBaHuA Hebobinx yyactkos JHE.

Paboma 6vua noddepicana epanmom PHD No16-15-10229.

1. Masser, D. R., Stanford, D. R., Freeman, W. M. (2015) Targeted DNA
Methylation Analysis by Next-generation Sequencing. J. Vis. Exp. (96),
€52488, doi:10.3791/52488.



MEIVMIOVHCREAA TEHOMIKA

OOKA3ATEJIbCTBA SDMEKTA OCHOBATEJIA MO MYTALIMM CAUTA CIIITAUCUHIA c.-23+1G>A
NEHA GJB2 B HEKOTOPbBIX MOMNyJNaUMaxX EBPA3UN MO JAHHBIM NMOJIHOTEHOMHOIO AHAJINM3A

ConoebeB A.B.,"** bapawkos H.A.,"? bagpi-Xoo M.C.,* Mocyx O.J1.,** 3binapb M.B.*3, Pomaros I'.I1.,"? Cazonos H.H.,'
Anekcees A.H.,* O>kemunesa J1.Y.,” Metcnany 3., Metcnany M.,® Bunnemc P.,% XycHytanHosa 3.K.,” ®epoposa C.A.'?
1 CeBepo-BocTouHbil dpepepanbHbii yHuBepcuteT um. M.K. AMmocosa, r. SkyTck, Poccus

2 SIKyTCKMIM HayYHbIM LLEHTP KOMMIIEKCHbIX MeOMUMHCKMX Npobnem, r. SkyTck, Poccus

3 Pecny6nukarckas 6onbHuua Ne3, r. Keizbin, Poccus

4 depepanbHbIM MccnegoBaTenbckui LeHTp MHeTuTy T uputonorum u reHetnkn CO PAH, r. HoBocnbupck, Poccus
5 HoBocnBMpcKMi HaLMOHanbHbIN MCCreA0BaTENbCKMIM FOCYAAPCTBEHHbIN YHMBEpCuTeT, . HoBocnbupck, Poccus
6 MIHCTUTYT r'yMaHUTapHbIX MCCNeoBaHmi n npobnem manouncrnerHbix Hapogos Cesepa CO PAH, r. SkyTck, Poccus

7 UHctuty T B1oxmmmn mu reHetkn YHLL PAH, r. Yda, Poccus

8 ScToHckui buoueHTp, r. TapTy, DcToHus

*e-mail: nelloann@mail.ru

Myrauna cajira crayicuura c.-23+1G>A aABiseTca 0LHON U3
gacThIx MyTanuii B rete GJB2 (13q12.11) y malmeHTOB C BPOXK-
IEeHHOI IJIyXO0TOoil B paAxe nonynAaumii Bocrounoit EBpomnsr,
Kaskaza, Bomxkuero Bocroka, IlentTpasnbaoit Azun, FOxxHOM 1
Bocrounoit Cubupn. Pauee, ¢ npumenennem 8 STR-mapkepos,
QaaHKMpyoMIUX ydacTox reHa GJB2, 6bLI0 TOKa3aHO, YTO Ha
TeppuTopun fAkyTun naHHaA MyTalUA PaclIpPOCTPaHUIIACh B
pesyabTate 3pdpexTa ocHoBaTe A 1lesibio JaHHOTO MCCIIe[0Ba-
HIA ABJIAETCA PEKOHCTPYKIMA IIPEIKOBOIO IraIlJIOTUIIA C JAHHOM
MyTalyen y npesicTaBuTesell HeKOTOPBIX Moy ianyi Espasun
¢ IpUMeHeHMeM IIOJHOTeHOMHOr0 aHajausa. B uccaenosanun
ObLn 1crosb3oBanb! 00pasisl JHK yeThIpex riryxux maieHToB
(ARYT, PyCCKMII, TYBMHEL ¥ BEHK) ¢ MyTauyen c.-23+1G>A B
TOMO3UTOTHOM COCTOAHMI. AHaJM3 ObLI BBIIIOJIHEH B OCTOHCKOM
Buornentpe (Tapry) Ha mmatdgopme Illumina 730K B cooTBeT-

CTBUM CO CIel(pUKaIell Ipon3BoauTe A B pesyibraTe nc-
CJIeIOBAHNMA BO BCeX UeThIpeX obpasnax Obliay HalifeHb! OJI0KNI
FOMOBUTOTHOCTY Pa3JIMIHON poTsaskeHHocTH (ot 1,4 Mb y pyc-
ckoro u 1o 7,6 Mb y TyBMHIIA), KOTOpPbIE IIEPEKPBIBAJIVICH B OJ1-
HOM XPOMOCOMHOM paiioHe, (pJIaHKMPYIOIeM 00JIaCTb My Tal{in.
ITporsaskeHHOCTE 00111€TO0 171 BCeX 00CeJ0BaHHBIX MHIVNBIUIOB
0J10Ka roMo3UroTHOCTH cocTaBmia ~325 kb (147 SNPs). Takum 06-
pasoM, pe3yJbTaThl IOJTHOT€HOMHOIO aHAJIN3A CBUETEILCTBYIOT
B II0JIb3Y €JIVIHOTO IIPOVICXOKIEHIIS My TallMV CaliTa CILIaiC/HTa
¢.-23+1G>A rena GJBZ2 B n3y4eHHbIX NOITyIAIMAX EBpasun.
Paboma svinoarena npu purarcosoti noddepicke
PODI (Ne16-34-00234 moa_a, 16-34-00564 mon_a) u
npoexma ITHV @AHO Poccuu No556.

PEKOHCTPYKLIMS MOJIEKYISIPHBIX B3RAMMOLENCTBMNA ABEPPAHTHOM CUHAMNTUYECKOM

MAIACTMHHOCTH

Mpockypa A.J1., CopokoymoB E.[1.*, 3anapa T.A., PatywHsk A.C.

MPrbYH MHCTUTY T BbIUMCIMTENBHBIX TEXHOMOM MM
*eg.sorokoumov@gmail.com

Metonbr NGS aKTMBHO IPUMEHAIOTCA B (DYHIAMEHTAJIbHBIX 1
MIPUKJIAIHBIX UCCJIEIOBAHNUAX, a TaKyKe B JMAaTHOCTUKE TeHEeTI-
YeCcKM HacJienyeMbIx 3abosieBanmit. KOrHUTHBHBIE HAPYIIEHN,
pobJieMsbl ¢ 00ydeHNeM, IICUXIYECKe PACCTPONICTBA, TaKe KaK
mu30peHns, ayTusM, HelipoJereHepaTuBHbIe 3a00IeBaHNsA,
BBI3BIBAIOTCA e TEPOTE€HHBIMI IPUYMHAMIY, BKJIIOUa A TeHeTu4de-
CKUe U cpefioBble paKTopbl. HekoTopble (hOpMBI TAaKMX HAPyIIe-
HU crernyieHsl ¢ X xpomocomoit (X-linked mental retardation
— XLMR) [1]. Paunaa guarHocTuKa IpY 9TOM YCJIOKHAETCHA
BBILY He IIOJIHOTO ITIOHVMAaHUA MOJIEKYJIAPHBIX MEXaH3MOB Ha-
pyiennit. B cBA3M ¢ pa3BUTHEM U YCOBEPIIIEHCTBOBAHIEM TEX-
"oJioruiit NGS mosBJIsgeTcs: BOSMOMKHOCTD 00Jiee TIATEeJbHOIO 11
KOMILJIEKCHOTO aHAJV3a NaHHBIX, IIOJIyYeHHBIX ITyTEM CEKBEHI-
poBanusa. IlocTpoeHne KapT MOJIEKYJIAPHBIX B3aMMOIECTBIU C
JICIIOJIb30BaHMEM JAHHBIX T€HOMUKH ABJIAETCA IIEPCIEKTUBHBIM
[IJ1A UCCJIEIOBAHNA MEXaHU3MOB Pa3BUTUA PABINIHBIX 3200~
aeBauuii. C momornsio TexHosornu GeneNet Ob11 peKOHCTPY-
VIPOBAaH MHTEPAKTOM JEHIPUTHOIO IINIINKA, 00eCIIedBaroIii
CHMHANITVYECKYIO IJIACTUYHOCTD B runmokamite [2]. OcylecTBieH
norck 6eJIKOB (110 ZaHHBIM JIUTEPATYPHI U 6a3 JaHHBIX), MyTa-
LU B KOTOPBIX CBA3AHbI C HEMPOMATOJIOIUAMIA. Y CTAHOBJIEHO,
YTO KJIFOUEBbIE PEryJIATOPbI CMHAITNYECKON IIJaCTUIHOCTH B

TUIIIIOKaMIIe OTHOCATCA K JAHHON rpymme. I'yiaBHbIM 06pa3om
3TO0 GeJIKM-PEeryJIATOPEI PaboThI CHATITIYECKNX MaJbix 'Tdas,
KOTOPbIE OTBEYAIOT 32 PEryJMPOBaHIIe IIEPECTPOEK IIUTOCKeIe-
Ta. Cradonn-6enxu cemericra Shank cBA3aHbI ¢ KOTHUTVB-
HBIMM IIpobJsieMaMy, a TaksKe 00yCJIaBIMBAOT HE CUHIPOMHYIO
dopmy XLMR [1]. Onncans: 6e10K-0eJIKOBbIE B3AMMOENCTBIA
He [TaTOTeHHOro XaHTUHITYHA (MyTal/ B JaHHOM I'eHe - IIpu-
YJHA CePbe3HOI0 HelIpoJiereHepaTBHOTO HapyIeHNA - 60J1e3Hn
XaHTUITOHA), PeryaUpPYIOIINe HIOLNTO3 ¥ PENNKIINPOBaHNE
PELIeNTOPOB, AOCTaBKY BHA0COM B neHApuTs! [3]. Takum obpa-
30M, U3BMeHeHIe CTPYKTYPhI TaKNUX 6eJIKOB OyZeT HapyIaTh UX
HOpMaJIbHOE (PYHKLUVOHMPOBAHME, VI IPUBOAUTL K Pa3BUTHUIO
abeppaHTHON CMHANITIYECKO IIJIACTUYHOCTY B MO3Te.

B pabome ucnoav3o8ansvl MamepuaLbl, NoAYUeHHble NPU
8vinoaHeHuu 62308020 npoexma PYHOAMEHMAABHBLL
uccaedosanuti PAH IV.35.1.5, epanmoe PDODI
Ne 15-29-04875-opu_m u Ne 17-04-01440-a.

1.Ropers H.H., Hamel B.C. (2005) X-linked mental retardation. Nat Rev
Genet. 6, 46-57.

2. http://wwwmgs.bionet.nsc.ru/mgs
html

3. IIpockypa A.JL u np. (2017) Mesxk6GesiKOBbIe B3aMMOAEICTBIA XaHTUT-
TyHa B runmnokamie. Mos.Buout. (in press)

nw/genenet/viewer/AMPA.
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BINDING SITES OF miR-1322 IN mRNA OF ORTHOLOGIC ARID3B GENES

Aisina D.E.*, lvashchenko A.T.

Al-Farabi Kazakh National University, Al-Farabi, 71, Almaty, 050038, Kazakhstan

*e-mail:dana.aisina02@gmail.com

It is established that mir-1322 can regulate the expression
of genes that participate in oncogenesis [1]. It is important to
determine whether mir-1322 has binding sites in the mRNA
of ARID3B gene, which is involved in the control of the cell
cycle and its expression is associated with the development
of breast cancer [2]. We determined the binding sites of miR-
1322 in the mRNA of ARID3B gene of eleven primate species.
The miR-1322 binding sites in the mRNA of ARID3B genes
were predicted using the MirTarget program [3]. In the CDS
of mRNA of the Homo sapience gene, there are five consecu-
tive miR-1322 binding sites. The beginnings of these bind-
ing sites are located through three nucleotides and encode
a polyglutamine containing 11 residues of Q. Polyglutamine
begins with the fifth amino acid of ARID3B protein, and
the MEPL tetrapeptide is located at the N-end of the poly-
glutamine, and from the C-end is the oligopeptide KQPHL.
ARID3B protein of Coturnix japonica contains the amino
acid segment: MEPLQQQQRQQQQQQQAQAQAKQPHL. In Saimirt
boliviensis mRNA, there are 13 Q residues also located be-
tween the oligopeptides MEPL and KQPHL. The mRNA of
ARID3B gene of Gorilla gorilla, Chlorocebus sabaeus, Pongo
abelii, Rhinopithecus roxellana and Pan paniscus contains a
greater number of miR-1322 binding sites that encode a poly-

glutamine, that containing 14, 15, 17, 19 and 20 Q residues,
respectively. In the mRNA of ARID3B gene of Macaca fascic-
ularis and Macaca mulatta, there were 17 binding sites that
encoded the oligopeptide from 23 residues of Q. The mRNA of
ARID3B gene of Pan troglodytes contained 21 miR-1322 bind-
ing sites and the protein contained 27 Q residues. In all cases,
the polyglutamine was located between MEPL and KQPHL.
The results indicate the presence of miR-1322 binding sites
in the mRNA of ARID3B gene of the studied primates. The
difference in the number of multiple binding sites of miR-
1322 with the mRNA of ARID3B gene indicates a different
degree of regulation of its expression of orthologous genes.
Regulation of gene expression by miR-1322 arose millions of
years ago and persists in the species studied, which indicates
the functional importance of the interaction of miR-1322 with
the mRNA of ARID3B gene.

1. R.Niyazova et al. (2015) miR-1322 binding sites in paralogous and
orthologous genes,
BioMed Research International, Vol. 2015, Article ID 962637, 1-7.

2. A.S.Oguz Erdogan et al. (2014) ARID3B expression in primary breast
cancers and breast cancer-derived cell lines, Cell Oncol, 37: 289-296.
3. A.Ivashchenko et al. (2014) MiR-3960 binding sites with mRNA of

human genes, Bioinformation, 10:423-427.

WHOLE-TRANSCRIPTOME ANALYSIS OF MIRNA EXPRESSION IN PERIPHERAL BLOOD

MONONUCLEAR CELLS OF RELAPSING-REMITTING MULTIPLE SCLEROSIS PATIENTS
Baulina N.M., Kiselev I.S., Osmak G.J., Bashinskaya V.V., PopovaE.V., Boyko A.N., Kulakova O.G., Favorova O.O.
Pirogov Russian National Research Medical University, Moscow, Russia

*e-mail: tati.90@mail.ru

Multiple sclerosis (MS) is a severe autoimmune disease of
central nervous system. The most prevalent MS course is
relapsing-remitting MS (RRMS), which is characterized by
recurrent acute exacerbation followed by partial or complete
recovery. Recently an increasing role of miRNAs — short non-
coding RNA molecules — in the regulation of development of
autoimmune inflammatory process in MS was demonstrated.

We used next-generation sequencing (MiSeq, Illumina)
to establish miRNA expression profiles in peripheral blood
mononuclear cells from the groups of RRMS patients in
relapse and remission and of healthy controls (every group
consisted of 4 men). A miRNA is considered to be differen-
tially expressed (DE) if the difference between the miRNA
expression levels in two groups was greater than 2 and FDR
adjusted p-value was less than 0.05.

When compared with the control group, 16 DE miRNAs
(10 upregulated and 6 downregulated) were observed in
RRMS patients in remission, and 9 DE miRNAs (8 upregu-
lated and 1 downregulated) - in RRMS patients in relapse. A
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direct comparison between RRMS patients in remission and
relapse identified 4 DE miRNAs.

RT-qPCR was employed to validate 9 DE miRNAs in the
extended groups. Of these miRNAs we confirmed significant
upregulation of miR-451a, miR-431, miR-127-3p, miR-376¢c
and miR-656 in RRMS patients in remission compared to
healthy controls (p<0.05). These results also showed gender
specificity, as they were not significant in women and sub-
stantially reinforced in men.

Thus, the whole-transcriptome analysis of miRNA expres-
sion in peripheral blood mononuclear cells revealed gender-
specific differences in miRNA expression in healthy controls,
RRMS patients in remission and RRMS patients in relapse.
Our results suggest that MS development and activity of
pathological process are under miRNAs regulation.

This study was supported with Russian Foundation for
Basic Research (grant 15-04-04866-a) and the Government
Contract with Pirogov Russian National Research Medical

University (2015-2017).
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MUTATIONS SPECTRUM OF MAJOR ONCOGENES IN WOMEN WITH MULTIPLE PRIMARY

CANCERS

Vasiliev GV'*, Savkova AV?#, Gerasimov AV?3, Krasilnikov SE3, Gulyaeva LF*
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In recent decades multiple primary tumors (patients with two
or more histologically distinct malignant tumours not due to
metastasis) have been increasing in incidence over the world
including Russia. In most cases such patients have a genetic
predisposition to the development of cancer in different or-
gans. The aim of this study was to determine the mutations in
50 cancer-related oncogenes in women with various combina-
tions of hormone related cancers.

8 female patients from Novosibirsk regional clinical on-
cology hospital with multiple primary cancers were included
in this study. Patient information, including sex, age, tumor
type and family history were recorded. DNA was extract-
ed from 5 ml of whole human blood. The next generation
sequencing Ion AmpliSeq™ Cancer Hotspot Panel v2 for Ion
Torrent PGM was used to investigate generative mutations
spectrum in the samples from patients. The panel used tar-
geted 207 amplicons encompassing 2800 known cancer-rel-
evant variants across 50 cancer-related genes. Each sample
was individually barcoded, all 8 samples was pooled prior
E-PCR, loaded on a 316v2 Chip and sequenced according to
the Ion PGM 200 Sequencing protocol. The average depth

of total coverage was >200, each nucleotide coverage was
>50. Sequencing reads were analyzed using Torrent Suite
software program with the ‘variant caller v4.0.2’ plugin and
aligned to the human reference genome, hgl9, which was up-
loaded on the Ion Reporter software v4.2 to perform variant
calling and mapping.

For all patients a total of 94 polymorphic variants in 207 re-
gions covering “mutation hotspots” in 50 tumor-related sus-
ceptibility genes where found. Number of mutations per pa-
tient varied from 9 to17 homo- or heterozygous SNP. Among
the 50 genes included in panel, 17 genes were found mutated.
All studied patients had mutated alleles of FGFR3 gene. Most
of patients had mutations in TP53, EGFR, PDGFRA genes.
Six patients in our cohort had at least two hotspot mutations
associated with cancer according with COSMIC database.

Patients with multiple primary tumors possessed a num-
ber of polymorphic variants in the major oncogenes. These
data confirmed the assumption of strong genetic predisposi-
tion to the development of the second cancer for patients with
primary neoplasia.

T-CELL RECEPTOR ANALYSIS OF THE NAIVE AND MEMORY vd T CELLS REVEALS CLONAL

SELECTION AMONG Va1 SUBSET

Kasatskaya SA'?*, Egorov ES'?, Nakonechnaya TO'?, Britanova OV'?
1 Genomics of Adaptive Immunity lab, Shemyakin-Ovchinnikov Institute of Bioorganic Chemistry, Russian academy of Science,

Moscow, Russia

2 Molecular oncology lab, Translational Medicine institute, Pirogov Russian State Medical University, Moscow, Russia

*sofya.kasatskaya@gmail.com

y0 T cells represent a minor subset of T cells in human periph-
eral blood but in tissues yd T cells can be the major lymphocyte
subset. Mouse studies suggested innate-like functions of v T
cells as well as human V92+ v T cells. Which recognize soluble
non-peptidic antigens. Overall, studies of the yd T-cell recep-
tors have been done using Vd2+ cells predominant in human
while the V&1 human T-cell receptors remained understudied.

We analyzed the next-generation sequencing data from
the RNA samples of healthy adult and neonatal y8 T cell
subsets: naive and memory V81+ and Vd2+ cells. The mean
sequencing depth was 346,371+27,993 reads with an aver-
age of 2,742+432 unique CDR3 sequences for TCRdelta and
384,182+31,547 reads with an average of 1,261+170 unique
CDR3 sequences for TCRgamma. The data was produced
with multiplex PCR protocol (iRepertoire, Illumina, USA)
and provided by our collaborators.

Comparison of the umbilical cord blood and healthy adult
Vo1 through TCR sequencing data analysis revealed the mat-

uration of the V1 subset and differentiation from naive to
memory pool. The naive adult or the neonatal V81 repertoire
resembles the naive beta TCR repertoire and contains clones
represented by single cells. Shannon-Wiener diversity index
for V81 TCR delta highlighted a trend towards decreased
diversity in samples of CMV+ versus CMVneg donors. The
memory V01 repertoire in blood consists of larger clones than
usually observed among the alpha/beta T cells.

On the contrary to the y0 innate-like paradigm the V481
repertoire is not shared between the individuals, but it con-
sists of unique TCR sequences and therefore it is highly pri-
vate. In parallel to the TCR delta we analyzed gamma TCR
repertoires in the same set of samples. Gamma TCR chains
turned out to be more public among individuals and the
Vy9VE1 repertoire was oligoclonal.

This project was supported with RBRF grant
Ne 17-04-01994.
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The major courses of multiple sclerosis (MS) — a chronic
neurodegenerative disease of polygenic nature — are
primary-progressive MS (PPMS) and relapsing-remitting
MS (RRMS), which vary with activity of pathological process.
DNA methylation as a key epigenetic mechanism, which
regulates gene expression, may play an important role in MS
activity.

We carried out a whole-genome DNA methylation pro-
filing in peripheral blood mononuclear cells (PBMC) and its
subpopulations CD4+ and CD14+ cell from representative
groups of PPMS patients, RRMS patients in remission and re-
lapse and healthy controls (HC). The following pairwise com-
parisons: PPMS vs RRMS relapse, RRMS relapse vs RRMS
remission and RRMS remission vs HC were performed. The
level of DNA methylation was analyzed using a iScan scan-
ner (Illumina) and Infinilum HumanMethylation450 BeadChip
[19] at the SB RAS Genomics Core Facility (ICBFM SB RAS).

All comparisons showed significant differences in DNA
methylation profiles in PBMC, CD4+ and CD14+ cells. The

total number of identified differentially methylated CpG-
sites (DMSs) varied from 136 to 367. The highest number
of DMSs was found in CD4+ cells when RRMS relapse was
compared to RRMS remission. In all compared MS groups a
clearly defined clusterization of DNA samples was demon-
strated in PBMC, CD4+ and CD14+ cells. RRMS patients in
remission were characterized by DNA hypomethylation in
PBMC and CD4+ T-cells, and by DNA hypermethylation in
CD14+ monocytes when comparing with HC. The DNA hy-
permethylation in PBMC, CD4+ and CD14+ cells was identi-
fied during the activation of pathological process in RRMS
patients in relapse and PPMS patients.

Our study demonstrated that the differential DNA meth-
ylation in PBMC and its main subpopulations, CD4+ and
CD14+ cells, contributes to the modulation of MS activity.
This study was supported with Russian Foundation for Basic

Research (grants Ne 13-04-40279-H, 13-04-40280-H and

13-04-40281-H) and the Government Contract with Pirogov
Russian National Research Medical University (2015-2017).

TRANSCRIPTOME-BASED ANALYSIS OF ALLELE-SPECIFIC GENE EXPRESSION IN

HEPATOCELLULAR CARCINOMA

Krivtsova, O.'?*, Vinogradov, D.**, Nabieva, E.?, Logacheva, M., Penin, A.?, Lazarevich, N.'?

1 N.N. Blokhin Russian Cancer Research Center,
2 M.V. Lomonosov Moscow State University,

3 A.A. Kharkevich Institute for Information Transmission Problems,
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Allele-specific expression (ASE), a possible source of
phenotypic variation, has been reported to be associated with
some hereditary disorders including colon neoplasms.

Hepatocellular carcinoma (HCC) that ranks as 27 leading
cause of cancer-related mortality is characterized by
prominent somatic mutations heterogeneity and a lack of
frequently mutated potent drivers and druggable targets. Thus
identification of recurrent ASE genes and associated germline
single nucleotide polymorphisms (SNPs) that are tumor-specific
might provide additional insights into hepatocarcinogenesis
mechanisms and possible approaches for HCC therapy.

Whole transcriptome sequencing data analysis of 45 paired
liver and non-viral HCC samples revealed tumor-specific
allelic expression of 839 genes (including genes that are
known to be imprinted in non-tumor cells) harboring 1031
unique SNPs (p<0.05, Fisher’s exact test) listed in dbSNP
database that encompassed rare, reported and putatively
deleterious variants. Correlation analysis of clinical data and
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occurrence of recurrent allelic variants that shared similar
ASE patterns across different samples demonstrated that a
subset of SNPs was associated with pathological features of
malignant tumors, the most common being distant, lymph
node and intrahepatic metastases.

Overrepresentation analysis indicated that ASE genes
were enriched with transcriptional targets of HIF1A, ESR1
and STATI1 factors that are differentially expressed in
examined tumors and comprised components of PDGF, TGF-
beta, Ras, PI3 kinase, IGF signaling pathways crucial for HCC
development.

We also identified a set of recurrent tumor-specific ASE
genes that comprised RCBTBI1 (cell cycle control), ETAA1L
(DNA damage response), CFLAR (apoptosis regulation), PEAK1
and FAM195B (cell migration), FADS1 and several pseudogenes.

Our results imply that ASE of germline SNPs may be an
additional mechanism to confer susceptibility to HCC and
favor tumor progression.
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Next-generation sequencing (NGS) provides possibility
of high throughput genomic analysis at relatively low
costs. Meanwhile, application of NGS for population
studies is hindered by laborious and costly procedures due
to requirements for bar-coding of multiple samples. To
reduce the labor time and cost of sequencing in large-scale
population studies we developed a simple and economic
procedure. The procedure is based on (1) pooling of the
samples; (2) usage of the special simplified technique for the
addition of bar-codes and adaptors.

New technique for bar-codes and addition of adaptors
starts from the introduction of special five-nucleotides se-
quences to the 5’-end of all primers used for library prepara-
tion. Amplicons with universal 5’-end sequences are treated
by Pfu-DNA polymerase in the presence of relevant dNTP.
This simple reaction allows creating specific sticky ends suit-
able for accurate ligation of bar-codes sequences and adap-
tors for the subsequent regular NGS procedure.

To evaluate the technique we used Ion Torrent platform for
the analysis of SNV frequencies in ATP7B gene and in SIRT1
gene in population sample of Novosibirsk citizens. DNA sam-
ples were pooled by two and processed as described above.

962 random samples of Novosibirsk citizens were used
for the analysis of SNV frequencies in ATP7B gene. Sixteen
SNVs were found in the coding region of ATP7B gene and
11 variants in introns. Eleven variants in the coding region
appeared to be non-synonymous and 5 appeared to be syn-
onymous. Two SNV variants were listed in data bases as
pathogenic and connected with Wilson disease if found in
homozygote or as compound. A frequency of disease-related
alleles in general population was estimated as 0.47%.

804 random samples of Novosibirsk citizens were used for
the analysis of SNV in the complete coding sequence of SIRT1
gene with the adjacent introns regions. 16 SNVs were found, 2
SNV were synonymous, 12 SNV were found in intron regions,
1 SNV in 5’-region of the gene and 1 SNV in 3’ region of the
gene. 7 SNV were not described previously in SNP data base.
Analysis of non-coding SNV in SIRT1 gene can be of value
since a lot of non-coding SNV were shown to be associated with
metabolic, neurodegenerative and cardiovascular diseases.

So, the technique of sample pooling with simplified proce-
dure of bar-codes and adaptor addition provides simple and
inexpensive option for NGS-based population studies.

The study was supported by RSF grant 15-14-10004

HK1 AND HK2 GENE EXPRESSION IN TRIPLE NEGATIVE AND LUMINAL A BREAST CANCER
Pudova E.A.', Snezhkina A.V.', Ermoschenkova M.V.?, Sukhotko A.S.?, Fedorova M.S.!, Sadritdinova A.F."?, Guvatova Z.G.',
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2 National Medical Research Radiological Center, Ministry of Health of the Russian Federation, Moscow

*e-mail: rhizamoeba@mail.ru

Breast cancer (BC) is the most common cancer worldwide
and a leading form of malignancy in the female population
in Russia. The disease is usually diagnosed at late stage with
distant metastasis. Current therapies of breast cancer include
surgery, chemo- and radiotherapy, and targeted treatment.
However, in spite of significant financial supporting of the
development of novel chemotherapeutic and targeted drugs,
metastatic breast cancer remains an incurable malignancy.
Metabolic reprogramming is the primary and basic factor
during cell transformation. Cancer cells have distinct
metabolic properties, including increased aerobic glycolysis.
Hexokinases (HKs) are the main enzymes which catalyze
the first step of glycolysis. It was reported that activation of
HKs could be a marker of poor prognosis of breast cancer,
but their expression have not been studied in different
histological types of BC.

Using CrossHub software (https://sourceforge.net/proj-
ects/crosshub/) we have analyzed The Cancer Genome Atlas
(TCGA) project RNA-seq data for different histological types

of breast cancer. It was found that expression of HK1 and
HK2 genes was different and a particularly increased in more
aggressive types of BC. We performed the analysis of mRNA
level of HK1 and HKZ genes in 15 paired samples of luminal
A BC and 15 basal-like triple negative BC using quantitative
PCR. It was revealed a significant increase (from 2 to 42) in
the expression of HK2 gene in 73% of basal-like triple nega-
tive breast cancer samples. Up to 7 up-regulation of HK2 gene
expression was observed in 26% of luminal A breast cancer
cases. mRNA level of HK1 gene was unchanged in most of
examined samples. Thus, obtained results first demonstrate
the difference in HK2 expression in luminal A and basal-like
triple negative breast cancer.
The reported study was funded by RFBR and Moscow city
Government according to the research project
No 15-34-70035 «mol_a_mos». The work was performed
using the equipment of EIMB RAS «Genome» center
(http: / /www.eimb.ru /rus /ckp /ccu_genome_c.php).
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Head and neck paragangliomas are rare tumors that
arise from paraganglion cells of neuroectodermal origin.
These tumors most commonly occur in the carotid body.
Approximately 40% of cases are due to genetic mutations in
at least one out of more than 30 causative genes. Germline
mutations in genes, encoding subunits of succinate
dehydrogenase (SDHX), are most frequent in paragangliomas
and may predict more aggressive tumor behavior. In the
study, we have performed whole-exome sequencing of 32
carotid body tumor samples using NextSeq 500 System
(Illumina, USA). Mutations in SDHx genes were shown in
9 from 32 cases. In four paraganglioma samples we detected
mutations in SDHD gene, three samples were characterized
by mutations in SDHB gene, and mutations in SDHC gene
were found in two cases. It is known that mutations in SDHC
gene are always somatic. Using Sanger sequencing, germline
mutations in SDHx genes were confirmed in six samples.
One sample was characterized by somatic mutation in SDHB
gene. Thus, whole-exome sequencing of carotid body tumor
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samples allows us to identify germline mutations in SDHx
genes with probability of 89%. At present, incidence of
malignant carotid body tumor is increasing. It is important
to study the molecular genetic characteristics of tumors for
searching of potential agents for effective target therapy,
as well as to evaluate tumor aggressiveness. Whole-exome
sequencing of tumors is recommended for these purposes.
The most effective algorithm of genetic test of carotid body
tumors it seems to be whole-exome sequencing of the tumors
and further validation of the detected mutations in SDHx
and other genes in blood DNA by Sanger sequencing. This
algorithm allows also to estimate the molecular subclass of
particular sample.

This work was financially supported by the Russian
Foundation for Basic Research (grant 16-04-01521a) and
ICGEB project CRP /RUS15-01. The work was performed
using the equipment of EIMB RAS «Genome» center

(http: / /www.eimb.ru /rus /ckp /ccu_genome_c.php).
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