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I'EHOMUKA DYKAPUOT

['EHOM U TPAHCKPUIITOM XUPOHOMMUDBI P.VANDERPLANKI

Aunekceen JI.I'.
HUU ¢usurxo-xumuuecxoti meouyurvt ®MBA Poccuu, Mocksa
e-mail: exappeal(@gmail.com

Xupomonuasl P.Vanderplanki o0nagaroT yHUKalbHBIM CBOWCTBOM YCTOMYHMBOCTH
BBICBIXaHUIO - KPUNITOOMO30M - OHH MOTY JI0 OJTHOT'O C€30Ha HaXOJUTCs 0€3 BOABI M OXKH-
BaTh IIPH MOSBJICHUH MUHUMAJIBHOIO KOJMYECTBA Biarun. Hamu ObLT BBINOJIHEH NOJHOTE-
HOMHBI CUKBEHC XMPOMOHUJbI, CKIIOHHOW K KPUNTOOMO3Y U XUPOMOHH/IBI, HE CIIOCO0-
HOM BbDKMBaTh. Kpome TOro ObUT MpoOBEAEH MOJHOTPAHCKPUIITOMHBIN aHAJIU3 000UX XH-
POMOHUJ B Pa3HbIX CTaAMIX PA3BUTHUSA U MO Mepe BbIChIXaHUsA. CpaBHUTENIbHASI TEHOMMU-
Ka, TPAHCKPUIITOMHUKA U 0COOEHHOCTH 00pa30BaHus CILIaiic-BapHaHTOB MO3BOJISIOT Cle-
JaTh BBIBOJBI O MEXaHMU3MaX KpUITOOHO03a.

JU1g MOATBEPkKACHMSI MOJTYyYEHHBIX BBIBOJIOB HaMU OBUIM NPOBEACHBI IKCIIEPUMEHTHI
10 KOJIMYECTBEHHBIM MPOTEOMUKE M METa0OJIOMHKE, ITO3BOJIMBILNE MOCTPOUTH CUCTEM-
HYI0 MOJIeJIb KPUIITOONO3a.
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N3YYEHME JHK KOCTHBIX OCTAHKOB POJIA EQUUS 13 JIEHUCOBOU
[IEIIEPBI C HCIIOJIb3OBAHMEM COBPEMEHHBIX IUIAT®OPM [JIA
CEKBEHMPOBAHUA

JIpy:KKOBa A.C.l*, Tynukux A.E.z, MaxkyHuH A.I/I.1’3, HeymecroBa A.I/I.l, Tpudonon B.A.l,
Ipadonarckuii A.C.", Bacuibes C.K.*, KaGunos M.P.?

' Hnemumym monexynsproti u knemounoti 6uonoeuu CO PAH, Hosocubupck

 Unemumym xumuyeckoii 6uonocuu u gynoamenmansioti meduyunsi CO PAH, LIKIT "Tenomu-
ka" CO PAH, Hosocubupck

3 [enmp 2enomnoii Guoungpopmamuru um. @I JJobparcanckozo, Canxm-Ilemepbype

! Unemumym apxeonozuu u smuozpagpuu CO PAH, Hosocubupck

*e-mail: anna-druzhkova@mail.ru

CoBpemenHbIil poa Equus BOZHUK OKOJIO 3 MJIH. JIET Ha3aj, ckopee Bcero B CeBepHoil Ame-
pHKE U B JaJbHEWIIEM J1aj Hayauo rpymnme jomaaei (Tapmnad u jomaas [IpxeBaibckoro), oou-
taBmux B EBpornie u LleHTpansHoi A3uu, U TPyIIIE MOJIYOCIIOB, OCIOB B 3¢0p (TIOTyOCbI Xapak-
tepusl s LentpanbHoii 1 KOxHO# A3uun, a ocibl u 3e0pbl s Adpuku). Ha cerognsimnuii
MOMEHT yCTaHOBJIEHO, YTO JIOIIab OblIa ojoMaliHeHa Ha Tepputopun fOra 3anagnoit Cubupu
u CesepHoro Kazaxcrana ot 5.5 1o 7 Thic. jeT Ha3aj. B cBsA3u ¢ 3TUM AJ1 IOHUMaHUS UCTOPHU-
YecKol 3ooreorpaduu pojaa M MONYISAIUOHHON uctopuu Buna E. caballus Gonblnyo akTyalib-
HocTh uMeeT uzyudenue jpeBHell JIHK kocTHbIX 00pa3loB MiIeHCTOLIEHOBBIX M T'OJIOLIEHOBBIX
npeacraButeneit poga Equus w3 FOxuoit Cubupu. OcoOblii MHTEpEC MPEACTaBISIOT KOCTHBIC
OCTaHKH Jiomaneil u3 JleHncoBoil nemepsl, NOCKOJIbKY A0 CUX IOp TOYHO HE U3BECTHO, KAKHE
HMMEHHO IPEICTaBUTENH PoJia OOUTAIN Ha AJITae U CIIYyKUIN 00bEKTaMH OXOThI JPEBHUX JIFO/IEH.
BoszeiicTBue HEOIaronpuaATHBIX (PU3MKO-XMMUYECKUX (AKTOPOB MPUBOAUT K TOMY, YTO MOJe-
kynsl JIHK B uckonmaembIx ocTaHKaxX CUJIBHO ()parMEHTHPOBAHbI, a HAJUYUE XUMUYECKUX MO-
mudukanuilt 61okupyeT aMmmndukanuoo GparMeHToB in vitro. TeopeTHuecku, BEpXHUl mpesesn
COXPAaHHOCTH KOpOTKHUX nocienoBarenbHocTe apeBHei JIHK cocrasisger okono 1 miuH zer, a
peasibHO 0kos10 100 ThIcAY seT. HecMoTpss Ha MeTOAMYECKUE TPYIHOCTH CBS3aHHBIE C Aerpana-
nuer JIHK, ¢ moMompo NOJHOTE€HOMHOIO CEKBEHUPOBAHMS BO3MOKHA PEKOHCTPYKLIMS MHTO-
xoHapuansHoii u saepHoi JJHK u3 06pas3noB mo3nnero mieiictoneHa. Mbl BBIASIUIN APEBHIOKO
JIHK u3 Tpex KOCTHBIX JIOIIAAMHBIX 00pa3lOB pa3HbIX JUTOJIOIMUYECKUX clloeB JleHHncoBoi Ie-
IepHl, JaTUPOBaHHbIX OT § 110 40 ThIc. seT. [locne npuroToBneHus GMOAMOTEK A IBYX U3 HUX,
IIPOBEJICHO BBICOKOMPOU3BOAUTEIHHOE MapalieIbHOE CEKBEHHUPOBAaHUE Ha ABYX IutaTdopmax -
SOLID 5500xl u MiSeq B LIKIT «I'enomuka» CO PAH. Ha ocHOBaHWU MONy4YEHHBIX JaHHBIX,
MBI TIPOBEIH COOPKY MUTOXOHAPUAIBHOIO T€HOMA U CeTaId (PUIIOTeHEHTHYeCKUi aHanu3. Bei-
SCHWJIOCh, YTO HCCII[IOBaHHbIE OOpa3lbl O4YeHb OJM3KM OOBIKHOBEHHOW somanu, E. ferus
caballus, a ne nomanu [IpxeBansckoro wiu nonyociy (E. hemionus). B Hactosiee Bpems Be-
JIeTCsl CPAaBHUTENIbHBINA aHAIN3 FeHETUYECKUX JIOKYCOB, BOBJICUCHHBIX B (pOopMUpOBaHUE (EHOTH-
nuuecknx ocoOeHHocTed. bonee nerampHOE M3y4YeHHE TE€HOMOB JIOMIANEH, OOHAPYKEHHBIX HA
AJTae MOMOXET YCTaHOBUTh UX (PMJIOT€HETHYECKHE B3aMMOOTHOILLIEHHUS C COBPEMEHHBIMU BH-
JaMH U [TOPOJIAMH, @ TAKXKE ONPEAENIUTh UX POJIb B )KU3HU JPEBHUX JIIOJIEH.

Uccnenoanue noanepxano rpanramu POOU 12-04-00100-a u 12-04-31145, a Takxke rpaHra-
mu npesuanyma PAH «MonekyssipHas ¥ KJI€TOYHast OMOJIOTUs»
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METO/J TKAHECIIEHU®WUYHOI'O DAMID JIA ITOJIHOI'EHOMHOI'O
KAPTUPOBAHISA CAMTOB CBS3BIBAHUS TPAHCKPUIILIMOHHBIX
OAKTOPOB B KIIETKAX MVYXCKOI'O 3APOABIIIEBOI'O IIYTU D.
MELANOGASTER

Jlaktuonos ILII., Makcumos JI.A., benskun C.H.
Hncmumym monexynaproii u kiemournotu ouonoeuu CO PAH, Hosocubupck
*e-mail: laktionov@mcb.nsc.ru

HuddepeHnnpoBka KIETOK MYKCKOTO 3apOJIbIIIeBOr0 yTu y Drosophila melanogaster co-
IPOBOYKAAETCsl MEPECTPOUKON XpOMaTHHA U aKTHUBALMEH Crelu(UYHBIX T€HOB. DTHU MPOLECCHI
KOHTPOJIUPYIOTCS CHEIUATN3UPOBAaHHBIMU TPAHCKPUIIIMOHHBIMU (paKTOPaMH, KOTOPHIE MOKHO
pa3zenuTh Ha JBa Kjacca - can u aly, popMmupyrome pa3iniable (yHKIMOHAIbHbIE KOMILICK-
Cbl. MexaHU3Mbl BIUSHUS 3TUX TPAHCKPUIIMOHHBIX (PAaKTOPOB HA T€HHYIO JKCIIPECCHIO U CO-
CTOSIHUE XPOMATHHA OCTAIOTCS HEBBISICHEHHBIMU. MBI pa3paboTaliu FeHeTHYECKYI0 CUCTEMY IS
npoBeneHus TkaHecnerupuuHoro DamlID nns kaptupoBanus caiitoB cBsizbiBaHust JIHK-
ACCOLIMMPOBAHHBIX OEJIKOB B OTAEIBHBIX TKaHAX D. melanogaster. C UCIIONb30BaHUEM MOJYUYEH-
HOM CHCTEMBI U COBPEMEHHBIX METOJIOB aHau3a npeacraBieHHocty GpparmentoB JJHK (Mukpo-
YHUIbl U TOTAJbHOE CEKBEHHWPOBAHWE) Mbl YCTAHOBUJIM IMOJIHOT€HOMHBIA MPOQUIb CBA3BIBAHUS
npecTaBuTeNs aly Kiacca — TpaHCKpUIIMOHHOTO (hakropa Comr B KIETKaX MY>KCKOT'O 3apo-
JBIIEBOTO MYyTH JIpo30¢duiiel. [TomyueHHble JaHHBIE OBUIM COMOCTABJIEHBI C AKCIPECCUEH T€HOB B
CEeMEHHUKAaX CaMIIOB, MyTaHTHBIX 10 reHaM comr (aly-xnacc) u can (can-knacc). B pesynbrare
MBI OIIPENEIHIN MEXaHU3M BIUSHUS TPaHCKPUIIIIMOHHOTO (hakTopa Comr Ha HKCIPECCHUIO TEHOB
Y YCTAaHOBWJIM MOTEHUHUAIBHBIX YYAaCTHUKOB PETYJSITOPHOIO KAacKala, YIPABISAIOLMX F€HETHYE-
CKOM mporpaMMoil Au(QEepeHIUPOBKU KIETOK MYXKCKOIO 3apojbllieBoro mytd y D.
melanogaster. IlonydyeHHble JaHHbIE TMO3BOJIMIM BBIABUHYTh HOBYIO T'MIIOTE€3y OTHOCHTEIHHO
MEXaHU3MOB aKTHUBAIMM T€HOB, HEOOXOAUMBIX s AUPHEPEHLUPOBKU MYKCKUX Tramer y D.
melanogaster. Kpome Toro, Oblila OATBEpKIeHa pabOTOCHOCOOHOCTh pa3pabOTaHHON I'eHeTH-
YECKOW CHUCTEMBl U BO3MOYKHOCTb €€ HCIIOJIb30BAHMS NIl KAPTUPOBAHUS CANTOB CBS3bIBAaHUS
TPAHCKPUIILIMOHHBIX (PAKTOPOB B pa3IMYHbIX TKaHIX opraHusma D. melanogaster.

Pabora nonnepxana rpantramu POOU Ne12-04-01007 u PODU Nel3-04-01731
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OYHKIONOHAJIBHAA SHAUNMOCTD OPAI'MEHTOB I'EHOMA,
I'EHEPUPYEMBIX B PE3VJIbTATE AIIOIITO3A

Jlocea E.M.", bpei3ranos J.O2, Mopo3kuH E.C.., Kypunbmmkos AM., Mopo3zoB U.B.!, An-
TOHLICBA E.B.z, PrikoBa E.IO.I, MepkyiioBa T.I/I.z, Brnacos B.B.l, Jlaktuonos ILIT.'

' Mnemumym xumuyeckoii 6uonozuu u gyndamenmansroii meduyurns: CO PAH, Hosocubupcxk
ZHHcmumym yumonoeuu u cenemuxu CO PAH, Hoéocubupck

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

®daxTopsl, BAMsONIME Ha nporecc GopmupoBanus myna BHeksierounoil JJHK (B IHK), Ta-
kue kak ynakoBka reHoMHoil JIHK, ycroiiunBocts pasnuusbix ydactkos JJHK k HykneasHomy
runponusy, pparmenrauus resomHoil JIHK B nponecce gopmupoBanust myna BHEKIECTOYHBIX
JIHK Moryt npuBoAuMTh K pa3IMYHON MPEACTABICHHOCTH ydacTKoB reHoma B myne BHJIHK no
cpaBHeHuto ¢ reHoMHOM JIHK poauTensckux kietok. [T0CKOJIbKY OCHOBHBIM MEXaHU3MOM I'€He-
pauuu BH/IHK siBnsiercs anonrto3, HaMu OBLJIO BBIIOJIHEHO CPAaBHUTEIBHOE HUCCIIEI0OBAaHHUE aIoI-
ToTndyeckoi u reHomHou /IHK mpu nmomomuy BEICOKONPOU3BOIMUTEIBHOTO CEKBEHHPOBAHUS Ha
wiargopme SOLID 3 (IKII "T'enomuka" CO PAH).

Anonrotuueckas JJHK Oblia BbiaeneHa u3 KyJabTypalbHON Cpeibl MSATH JUHUIN EPBUYHBIX
SHJIOTEIMAIBHBIX KJIETOK MyHno4YHOH BeHbl HOBopoxaeHHbIX (HUVEC) nocne unaykuuu B Kiiet-
kax anonrto3a, renomHuas JJHK — u3 simep atux xe xiaeTok 6e3 MHAYKIMU aronTto3a. B pe3ynbra-
T€ MAacCOBOI'0 MapauIeIbHOIO CEKBEHHPOBAHUS C MCIOJb30BaHHEeM IuiaTtgopmbl SOLID 6bu1o
noydeHo 458 u 412 MUIUTMOHOB MpOYTeHHUM AMHON S50 H. 17 aonTOTHYECKOW M T€HOMHOMN
JIHK, cooTBeTCTBEHHO.

B pesynbpraTe ananu3za noiydeHHbIX naHHBIX (peak calling, MACS14) Obuio BbisiBiieHO 764
nocnenosarenbHocTd JJHK (mukoB), mepenpencTaBieHHBIX B COCTaBe KaKk MUHUMYM 4-X 6u0-
nuotek anmontoruueckor JIHK. Cpennsas mupuHa mUKoB cocTaBuia 258 I.H., BBICOTA IHKOB,
oTpaxkaromasi creneHs oboramenus anonrorudeckor JIHK, cocraBuna ot 4.03 mo 76.14. Ha oc-
HOBAaHUM JaHHBIX TOJHOTCHOMHBIX HcchenoBaHuii, moctynHeix Ha caiite UCSC Genome
Browser, Obul BBINOJHEH aHAIW3 JAHHBIX O JIOKAJIM3AlMU IMOCJIEAOBATENLHOCTEH, mepenpe-
cTaBJeHHBIX B mysne anontotudeckoi JJHK. bbuto mokasano, 4To BRISIBJICHHBIC TUKU 00OTAIICHBI
paitonamu CpG ocTpoBKOB, caiitamu runepuysBcTBuTenbHocTH K JIHKase I u calitamu cBsa3biBa-
HUS TPAHCKPUIILIMOHHBIX pakTopoB. [lpu cpaBHenuun npoduns metmnuposanus kietok HUVEC
C JPYTUMH KJIETOUYHBIMU JIMHUSAMH OBLIO 0OHapyXeHo, uTo oboramenue anontorudeckoit JTHK
CpG ocTpoBKamMu HOCUT TKaHecTeUU(DUUHBINA XapaKTep.

Bepuduxauus nukos, coorBeTcTBYOIMX CpG OCTpOBKaM M caiiTaM 4yBCTBUTEIHHOCTH K
JIHKaze I, 6ynet mpoBenena npu nomoru koiaundaectseHHou [P ¢ ncnmons3oBanuem anonToru-
yecko JIHK xneroxk HUVEC, u umpkynupyromein JIHK, BbiaeneHHoN u3 mia3Mel 310pOBBIX
JIOHOPOB U OHKOJIOTHYECKHUX OOJIbHBIX.

Pa6ora nonnepxana rpantom PODU Ne 13-04-01460, MKB Ne6.1, ®DHM Ne 23, mpoektom No

65 dbyHaameHTaNbHBIX HcclieqoBanuid, BemoaHseMbix CO PAH coBMecTHO cO CTOpOHHUMHU Ha-
YUHBIMH opranuzauusmu Ha 2012-2014 rr.
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BbICOKOITPOM3BOJUTEJIBHOE CEKBEHHUPOBAHUE JIOBABOYHbIX
XPOMOCOM MIJIEKOITUTAKOIINX

Makynun A", Yepnsiesa E.', O’Bpaiten C.', Tpudonos B.A.

"Ienmp Fenomnoii Buoungopmamuxu um. Jobpocanckozo CII6I'Y, Cankm-ITemep6ype
2 Tab6opamopus Cpasnumensroii I'enomuxu, AMKE CO PAH, Hosocubupck

*e-mail: alex.makunin@gmail.com

B-xpomocombl — BapuabenbHbIe 371€MEHThl KapUOTHIIA, CYIIECTBYIOIUE Y MPEICTaBUTENIEH
BCEX OCHOBHBIX TAKCOHOB 3YKapHOT. B nx coctaBe oOHapyXMBarOTCsl KaK MOBTOPEHHBIE, TaK U
YHUKaJIbHBIE MOCNIeAoBaTeNbHOCTH. [IpennonaratoT, yTo oHU 00pa3yroTcs U3 (pparMeHTOB Xpo-
MOCOM OCHOBHOI'O Ha0opa X03suHa J100 MPU MEXBHI0BOM CKpEIIMBAHUU U 00Ja/1al0T Coco0-
HOCTBIO K HAKOIIJIEHUIO B IOJIOBBIX KJIETKAX.

Llenbto Hamiero McciaefaoBaHUs ABISETCS HW3YYEHHE HYKJICOTHUIHBIX MOCIEI0BATEIbHOCTEH
B-xpomocom crnenyrommx BHIOB MIIEKONMTAIOUMX: cubupckoi kocynu (Capreolus pygargus),
ceporo maszama (Mazama gouazoubira), mucuubl (Vulpes vulpes) m €HOTOBHAHON coOaku
(Nyctereutes procyonoides).

bubmuorexku JJHK B-xpomocom ObuUTH MOSy4eHBI € MOMOIIBIO XPOMOCOMHOI'O COPTHHIA C
nocnexayromeit DOP-ammngukanueit. Ha mnatgopme Illumina MiSeq Obutn oTcekBeHMpPOBaHbBI
6ubnuorekn B XxpoMocoM M ayTocoM yKa3aHHBIX BUJIOB, a TaKXKe€ KOHTPOJIbHbIE OMOIMOTEKH —
XpOMOCOMBI 12 KOpOBbI U XpoMocoMbl 27 cobaku. J{s kaxaoi u3 OuOIMoTeK ObUIO MOIYYEHO
ot 40 1o 200 miH n.H. npouTeHuid. Jlanee ObIJI0 IPOBEIEHO BHIPABHUBAHUE MPOYTEHUIN Ha T€HO-
MBI pehepeHCHBIX BUJOB - KOPOBBI (111 KOCYJIM U Ma3amMa) U co0aku (7151 TUCHULIBI U €HOTOBUI-
Hol cobaku). KonTponbHble OMOIMOTEKN OBLIN MCIOIb30BAHBI [l OLIEHKH XPOMOCOMHOM crie-
nupuyHocTy O6ubmmotek. s nob6aBouyHbIXx B-Xpomocomax ObulM BBISIBJIEHBI PETHOHBI TOMOJIO-
rum B pedpepeHcHbIX reHomax. [lomyyeHue naHHbIX O T€HEeTUYECKOM COJIep:KaHUU JOOAaBOUHBIX
XPOMOCOM NIPOJIUBAET CBET Ha 0COOEHHOCTH UX MPOUCXOKJCHUS U 3BOJIIOLINY.

Pabora Beinosnnena npu noanepxke rpanrta 11.G34.31.0068.
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AYKCHH-3ABUCUMBIE W3MEHEHMS TPAHCKPUIITOMA KOPHEM
ARABIDOPSIS THALIANA L.

Muponosa B.B.* Ky3nenosa JI.C., ®ununenxo E.A., Kinumosa H.B., Bacunbses I'.B., Koueros
A.B.

HUncmumym yumonoeuu u ecenemuxu CO PAH, Hosocubupck

*email: kviki@bionet.nsc.ru

@UTOrOpMOH ayKCHH SIBJISIETCSI OCHOBHBIM PErYJISITOPOM POCTa U pa3BUTHs pacTeHuid. Hau-
OoJblliee BIMSHUE ayKCHUH OKa3blBA€T HA Pa3BUTHE KOPHEBOW CUCTEMbl. AYKCHH-3aBUCHUMasi
MHULMALUSA TPAHCKPHUIILIUU TE€HOB DPErYIHPYETCsl CeMEMCTBOM TPaHCKPHUIILIMOHHBIX (aKTOPOB
cemeiictBa ARF u ux xopenpeccopoB Aux/IAA [1]. B renome A. thaliana nacuutsiBaercsa 23
reHa ARF u 25 Aux/IAA, numb 11 HekoTopbix nap ARF-Aux/IAA u3BecTHbI uX MulieHu. s
HCCIIEIOBaHMs MMyTel Nepejaul CUrHajla OT ayKCHHA TpeOyeTcsl HPUMEHEHUE COBPEMEHHBIX IKC-
NEePUMEHTAIBHBIX U OMONH(OPMATUYECKHX METOJIOB.

Pactenus A. thaliana Col BbipamuBanuchk Ha 72 MS npu 16/8 -yacoBoM JHe. 3X-HEBHbIE
IIPOPOCTKH MHKYOHpOBaiuch B TeueHue 6 vacoB B (1) xuakoir 2 MS, (2) 1 mxm UVK, (3) 40
MKM AVG. Toransnas PHK kopaelt mpopocTkoB 6b11a 00padorana RiboMinusPlantKit (Invitro-
gen), oubimoteku 11 Solid mony4dens! ¢ ucnonb3oBanueM TotalRNA-SeqKit (Invitrogen) u na-
nee cexBeHupoBanbl Ha Solid 5500x] B LIKII «I'enomuka» CO PAH. buoundpopmarnueckuii
ananu3 naHHbiXx RNA-Seq Obu1 mpoBenén B cotpyaHudecte ¢ rpynmnoit MBo I'pocce (YHuBep-
curer Maprtuna-Jltotepa, I'epmanus). uddepennuanbras sKkCpeccust HEKOTOPhIX I'eHOB Obla
noaTBepkaeHa merogamu qRT-PCR.

Bnepseie meronom RNA-Seq nccienoBaH ayKCHH-UHIYLUPOBAHHBIM TPAaHCKPUIITOM MO-
nenpHOro opranusMa Arabidopsis thaliana. Haiinens! nuddepeHnaibsH0-3KCIPECCUPYIOIUecs
redbl B oTBeT Ha aykcuH (MYK) u B orBer Ha unrudburop aykcuna (AVGQG) no cpaBHEHUIO C KOH-
tposieM. Cpenu auddepeHnnanbHO-3KCIPECCUPYIOIINXCS TeHOB OOHApY)KEHbl KaK H3BECTHBIE
MUIIEHU B IyTH nepenayn curHana aykcuna (IAA3, [AAS, LAX3, YDK1, GH3.5 u npyrue), Tak
U He onucaHHble paHee. [IpoBeneHo cpaBHeHME pe3ynbTaToB dKkcriepumenTa RNA-Seq ¢ Mukpo-
yun skcrepumentom GDS1515 [2]. IlpoBenena (yHkuMOHaNbHAsS aHHOTALUSl T€HOB, YBEJHU-
YUBIIUX CBOIO SKCIIPECCUIO B OTBET HAa ayKCHH U YMEHBIUIMBIIUX €€ B OTBET Ha MHIMOUTOP ayK-
cuHa. Ha ocHOBe aHanu3a KO3KCHpeccuu Hanboyiee MHTEPECHBIX T€HOB C UX MOTEHIHMATIbHBIMU
perynstopamu u3 cemeiictBa ARF u Aux/IAA npeanoxxens! HanOosee BeposTHble Tpoiiku ARF-
Aux/IAA-“muIIeHb”, KOTOPbIE B JajbHEMIIEM Oy yT IPOBEPEHBI IKCIIEPUMEHTAIBHO.

PaGora mnomnmepxana rpantamu POOU 11-04-01254-a, 12-04-33112-momn-a-Ben, HIII-
5278.2012.4, u rpanTtoMm douaa «JluHACTHSY.

1. Hagen G., Guilfoyle T. (2002) Plant molecular biology. T. 49. Ne. 3-4. C. 373-385.
2. Vanneste S. et al. (2005) Plant Cell. 17(11):3035-50.
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M3MEHEHUE TPAHCKPUTITOMOB MMATO DROSOPHILA
MELANOGASTER TIPU BO3JIEMCTBUU TAMMA-U3JIYUEHUH, 2,3,7.8-
TETPAXJIOPOIMBEH30-TIAPA-JUOKCHHA, TOJYOJIA "
®OPMAJILIETUIA

MockaJjeB A.1’2’3*, [ITanonHuKOB M.1’3, ILmrocHuHa E.1’3, ILmrocHuH C.1’3, Koran B.2’5, deguueB
H.Z’S, CHexXKuHa A.4, Kynpsasuesa Al

ICblemeapc;cud eocyoapcmeentulil yHusepcumem, ColkmvleKap

’Mockosckuti Dusuko-mexnuueckuii uncmumym, Joneonpyonsiil,

I Unemumym 6uonozauu Komu HI YpO PAH, Coikmuiskap,

4HHcmumym monexyaapHou ouonoeuu PAH, Mockaa,

’Quantum Pharmaceuticals, Mockea

*e-mail: amoskalev@list.ru

B nannoif pabGore wucciaenoBanu 3¢¢exTl Ha TpaHCKpUOTOM uMaro Drosophila
melanogaster (OTAEIBHO CaMIIOB M CaMOK) Pa3JIMYHBIX CTPECCOBBIX BO3JCHCTBHIl: BHELIHETO
raMMa-u3J1y4eHus: OT UCTOYHMKA Ra226 (5.5 4 npu MourHOCTH 10361 36 MI /4, moromeHHas J10-
3a - 20 cI'p), mobasneHne B muTaTenbHYO cpeny 2,3,7,8-teTpaxaopoanden3o-p-auokcuna (265
HT/MI, 3 1HS), 10OaBJICHHE B TUTATENBHYIO cpeay Toiyoda (50 MM/m, 3 aust), o6paboTka mapa-
mu 7% pactBopa hopmanbaeruaa (0aHu cyT.). s riry6boKoro CeKBeHUPOBAHUS BBIICISUIA CyM-
mapuyto PHK u ocymectBisuin RNAseq Ha Illumina GAllx. Cratuctuueckuil aHanu3 JaHHBIX
npoBOIWIN ¢ ucnonb3oBaHueM oubanorek edgeR, DESeq u DSS B cpene R; ucnons3oBanu 6a-
3bl JaHHBIX string-db.org, KEGG u GO, a Taxxe coOCTBEHHOE NporpaMMHoe odecrieueHue. bui-
au coctaBiensl cnucku Tomn-100 nuddepeHnnanbHo SKCIPECCUPOBAHHBIX TEHOB MyX IS KaX-
JIOTO THUIa CTpecca M0 CPaBHEHHUIO ¢ KOHTpoJsieM. Kaxkplii TOI-CIMCOK KJIaCTepU30BajIM IO pac-
CTOSIHUIO MEXAy FeHaMy U o0oramaiay JIpyrMMU IeHaMH Jpo30(uil, BKIIOYEHHBIMU B KJlacTep.
Paccrostnie Mexny reHaMu paccCuMTBHIBAJIM C MCIOJIb30BaHUEM 0a3bl JaHHBIX string-db.org. Ho-
BBIIl CIIMCOK Te€HOB Kiactepu3oBayid ucnoiabzys KEGG-mapper, B pe3ynapTaTe 4ero mnosiydain
CHHMCOK OMoxumuyeckux myred. Kaxaomy myTu OblT NPUCBOEH MHIEKC OOOTaIECHUs, paccuu-
TaHHBIA KaK OTHOILIEHUE YKCia F€HOB U3 CIIUCKA JAHHOTO0 METa0O0IMYECKOI0 IYTH K YUCILY T€HOB
BceXx IyTeil. Mbl Ipu3HaBajal 3HaYUMbIMHU MHJIEKCHI paBHbIe WM npesbimatomue 0.5.

['ens1, romonornyHble TeHAM CUTHAIBHBIX Mexann3MoB Hippo, Hedgehog, Notch, TFG-beta,
mTOR, MAPK, Jak-STAT, nporeacomsl, 6a3aiabHbIX ()aKTOPOB TPAHCKPHUIILIUH, SKCLIU3UOHHON
penapanuy HYKJICOTHUIOB U pernapaludyd MUCMaT4el, LHUPKATHBIX PUTMOB, (OTOTPaHCAYKIIHH,
pubocom, PHK nonumepas, pernmukanuu JJHK, merabonusma xodernHa Obuld MPEACTaBICHBI B
CIIMCKax JJIA BCEX BUJOB CTpecca. ['oMosioru reHoB MeTadoin3Ma acCKOpOMHOBOW M albAapOBOM
KUCJIOT U MeTaboIM3Ma peTUHOIa OOHApYKEHBI B CIIMCKAX I CAaMILIOB U CaMOK IPH JeHCTBUU
BCEX HCCJEIOBAaHHBIX XUMUYECKHX CTPECCOPOB - TUOKCHHA, (hopMajbaeruaa u Toiayosa. 'omo-
JIOTH TE€HOB MEHT030(0ocGaTHOrO MyTHU OBUIM MPEACTaBICHbI TOJBKO B CHUCKE A AP (EeKToB
JeMCcTBUSL TUOKCHHA, YTO COIJIaCyeTCs C JaHHBIMU JIUTepaTypbl. MeTabosin3mM KCeHOOMOTHKOB —
nyTh nuroxpoma P450 mosyunsn BBICOKHI MHAEKC 0OOTraimieHusl B CHHUCKE MpH AelcTBuu ¢Gop-
MaJbJIeru/1a.

Hccnenosanne mnopnepxkano rpantoM PenepanbHoit Ilporpammer "Hayunele u HayyHO-
nejarorunyeckue kaapel nHHOBaoHHoM Poccun " N 14.B37.21.0560.
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KOMITBIOTEPHBIMI W DKCIHEPUMEHTAJIBHBIII AHAJIN3 TEHOB
MUKPOPHK TPEMATO/ CEMEUCTBA OPISTHORCHIIDAE.

OBuuHHuKOB B.1O.*, AponnnkoB J[.A., Bacunses I'.B., Katoxun A.B., Kamuna E.B., Mopa-
BUHOB B.A.

Hucmumym yumonoeuu u cenemuxu CO PAH, Hoéocubupck

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

MukpoPHK — maneie Hekonupyronme PHK mimHONM 0K070 22 HYKIECOTHAOB — SIBISAIOTCS
BaXHOH YaCThIO0 TPAHCKPHUITOMA JIFOOOTO0 MHOTOKJIETOYHOTO OpraHu3Ma M Ba)XKHBIMU Y4aCTHH-
KaMHU PETYJISTOPHBIX COOBITUH, ONpEAeNsIOIUX XapaKTep HKCIPECCUU MHOXKECTBa OesIoK-
KOJQUPYIOIIMX I'eHoB [1].

Tpu Tpematonsl cem. Opisthorchiidae (kiacc Trematoda, otpsig Plagiorchiida, Hancemeiict-
B0 Opisthorchioidea [2]) — Clonorchis sinensis, Opisthorchis felineus n O. viverrini — ABISIOTCA
BO30YIUTENIIMU TSDKEJIBIX CUCTEMHBIX 3a00J€BaHMUI renaroOuInapHoil cucTeMbl (KIOHOPX03 U
omucTopxo3) y HaceneHus: Llentpansnoiit u Bocrounoit EBpasuu, Bxirouas Poccuro [3]. 3Hanwmit
0 MOJIEKYJIIPHBIX MEXaHU3MaX Pa3BUTHS 3TUX OPTaHU3MOB M MEXaHM3MaX MX IaTOJIOTHYECKOTO
BO3JICHCTBUSA HA XO35AMCKUE OPraHU3Mbl HEJOCTATOYHO. B 4aCTHOCTH, COBEPIICHHO HE SICHA POJIb
MukpoPHK B 3TuX mporneccax y onucropxui, nosromy npodiaema uneHtupukannu MukpoPHK
U MX TEHOB Y OMMCTOPXU/] U BBISIBIIEHUE UX MOJIEKYJISIPHBIX (DYHKIHUNA OYEHb aKTyasbHa.

Jlannast paboTa HaleneHa Ha MOUCK U CTPYKTYpHO-(DYHKLIMOHAJIBHYIO XapaKTEPUCTHKY Te-
HoB MUKpOPHK Tpex tpemaron cemeiictBa Opisthorchiidae. 3agaun paGoThl 3aKiIOYaNINUCh B
IIPOBEACHUN KOMIIBIOTEPHOI'O aHaiu3a JaHHbIX 0 MUKpOoPHK-conepskamein gactu TpaHCKpHII-
toma C. sinensis, O. felineus n O. viverrini, IOJIy4eHHBIX B pe3yJbTaTe CEKBEHUPOBAHUS 110 TEX-
Hosiorun SOLID Ha 6a3ze LIKII "I'enomuka" CO PAH, u B skcriepuMeHTaIbHOM MOATBEPKACHUN
KOMIIBIOTEPHBIX IIPEIACKA3aHUMN.

Komneiotepusiit ananu3 no3Bosnia BbiABUTH 20 KoHcepBatuBHbIX MUKpoPHK u3 13 ce-
MEHCTB, aHHOTUPOBAaHHBIX B 0a3ze nanHbix miRBase (http://www.mirbase.org). Cemb U3 HUX Op-
raHU30BaHbI B BUJE JBYX IOJHMIMCTPOHHBIX KJIACTEPOB I'€HOB, KOHCEPBATUBHBIX NI T€HOMOB
HECKOJIBKMX U3Y4YECHHBIX TPEMATOM U3 APYIUuX OTpsAnoB. [IpoBecHO CEKBEHUPOBAaHUE N'€HOMHBIX
IIOCJIEIOBATEIBHOCTEN 3TUX KJIACTEPOB ULl TPEX ONMCTOPXUJ U B HUX MPOAHAIU3UPOBAHO pac-
npe/eseHe KOHCEPBATUBHBIX M BapHadeNbHbIX Y4acTKOB. KOMIBIOTEPHBIN aHaIM3 MO3BOIMI
Takke npexackaszarb 100 mocnenoBarenbHOcTeN-KanannaroB MUKpoPHK, panee He onmcanHbIX
g tpemarod. OT-IIL[P-ananu3 ¢ nerekuueil B peaabHOM BPEMEHHU MOATBEPINI HAJTUYHUE DKC-
npeccuu IByX KoHcepBaTuBHbIX MUKpOPHK m nByx mocienoBaTenbHOCTEM-KaHIMIATOB MUK-
poPHK y O. felineus. Taxxe OblJIO MPOBEAECHO KOMIIBIOTEPHOE INPEICKA3aHUE MHILEHEH JUis
mukpoPHK onucropxun, B pesynabrare kotoporo st 27 mukpoPHK 6110 BoisiBeno 71 MPHK-
MHUILIEHb C (QYHKIIMOHAILHOW aHHOTALMEH COOTBETCTBYIOIINUX OEJIKOB.

Pabora yactuuno nognaepxkana rpantamu HI-5278.2012.4, CO PAH Ne39, Ilporpammoii PAH
«MonexymnspHas 1 KieToqHas ouonorus» (Ne 6.6).

1. Y.Huang et al. (2011) Biological functions of microRNAs: a review, J Physiol Biochem,
67:129-139.

2. T.Scholz (2008) Family Opisthorchiidae Looss, 1899, In: Keys to the Trematoda Vol. 3, R.
Bray at al. (Eds.), 9-49 (CAB International and Natural History Museum).

3. J.Keiser, J.Utzinger. (2005) Emerging foodborne trematodiasis, Emerg Infect Dis, 11:1507—
1514.
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TTIOMCK MAPKEPOB BHYTPMBUJIOBOM M3MEHUYMBOCTHU B SJJEPHOM
I'EHOME KEJIPA CUBHUPCKOI'O (PINUS SIBIRICA DU TOUR)

Kabunos M.P.l*, IleTpoBa E.A.”

' Hnemumym xumuueckoii 6uonoeuu u gynoamenmanvroii meduyunvr CO PAH, IJKIT "Tenomu-
ka" CO PAH, Hosocubupck

ZHHcmumym MOHUMOpuHea kiumamuyeckux u skonocuveckux cucmem CO PAH, Tomck

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

Kenp cubupckuii (Pinus sibirica Du Tour) - BUI COCEH, KOTOPBIi OTHOCUTCSI K CEKIIUH
Quinquefolia nmoapona Strobus v SBIIETCA OAHUM M3 OCHOBHBIX 3AM(PUKATOPOB JIECHBIX IKOCH-
creM OopeanbHOM 30HBI EBpazuu. Ha coBpemeHHOM »3Tame ais MccieloBaHUsA U pa3paboTKU
NPUHIUIIOB COXPAaHEHUs TEHO(POHIA JIeCOOOPa3yIoIINX BHJIOB APEBECHBIX PACTEHUH MIMPOKO
UCTONB3YIOT Mapkepsl nonumopdusma JIHK. Onnum u3 Haubonee 3¢(heKTUBHBIX TUIIOB MapKe-
POB SIEPHOTO TEHOMA SIBJITIOTCS. MUKPOCATEIUIMTHBIE JIOKYCHI - (hparmenTtsl JJHK, cocrosmme u3
KOPOTKHX MOBTOPSIOLIMXCS MOcieqoBaTebHocTel (simple sequence repeat, SSR). Hamu npose-
JIeH aHaiu3 nocienoBarenbHocTy siaepaon [JHK keapa cubupckoro ¢ ucmoap30BaHEM METOI0B
BBICOKOTIpou3BoAuTENbHOr0 cexkBeHuponanus JJHK na miatdpopme MiSeq (Illumina) ¢ nensio
UICHTUQUKAIMKA TOTEHIHATBHBIX SSR JIOKYCOB, KOTOpBIE MOTYT HCIIOJIB30BaThCS B JajbHEH-
IIEM B Ka4eCTBE BbICOKO3()(PEKTUBHBIX MapKepOB BHYTPUBUIOBON M3MEHUYMBOCTHU KeJlpa CUOUP-
CKOTO.

Jlna cexBenupoBanus ucnoib3zoBanu JHK, Beiienennyto u3 ramioniHoro Merarametodura
CTpaTU(GULUHUPOBAHHOIO U MPOPALIEHHOTO ceMeHH Keapa cubupckoro. Co3nanue (pparMeHTHOU
O0uOIMOTEKH U CeKBEeHHpoBaHHE Ha Iiargopme MiSeq npousBeeHO MO MPOTOKOIAM MPOU3BO-
IUTeNs ¢ ucnoib3oBanueM Habopos Nextera (Illumina). ITocne GpunpTpanuy JaHHBIX 110 KauecT-
By, a TaKXe YJAJICHHUs IOCIEN0BAaTENIbHOCTEM romMoJIorMuHbIX XjoporutactHod JIHK Pinus
sibirica n Pinus koraiensis niug ananmnsa octaiioch 215082 nmocienoBarenbHocTel ¢ quuHoA 150
HYKJICOTHIOB. [IMHA TPOYMTAHHBIX ITOCIIEAOBATEIFHOCTEH HaKJIabIBaja HEKOTOPHIE OTpaHU-
YeHUsl Ha pa3Mep M NojoxkeHue MCKoMbIX SSR nokycoB. JIokyc noipkeH ObITh (hIaHKMpPOBaH
YHUKAJIBHBIMH TTOCIIEAOBATENLHOCTAME (~25 HT.), KOTOpPBIE MOTIM ObI MCIOJIB30BATHCS B Kade-
CTBE IpaiiMepoB, NOITOMY JJIMHA (hparMeHTa MOBTOPOB JIOJKHA COCTaBIATH He Oonee 100 Hyk-
7aeoTHIoB. [ morcka MoBTOPOB Ha MEPBOM 3Tare C MOMOMIBIO MPOrpaMMbel Mreps oTOupanu
IOCJIEI0BATENIBHOCTU COJIeprKalliue MOBTOPhI OT 2 10 6 HT obmel amuHoi He menee 30 HT. B
HAaIlIeM KCCJIEeI0BaHUH 3TUM IapaMeTpaM COOTBETCTBOBaIO 128 mocienoBarensHocTel. Jlanee, ¢
MOMOIIBI0 HAIMCAHHOT'O NMPOrPaMMHOI0 00ecreueHus: OTOUPaIUCh MOBTOPHI, (hIAHKMPOBAHHBIE
y4aCTKaMH, B KOTOPBIX OTCYTCTBOBAJIM NPOTSHKCHHBIE MOHO- M JIMHYKJICOTHIHBIC TIOBTOPHI, H
GC-cocta 6bu1 B auanazone 40-60%. Takum obpazom, 6bu10 oToOpano 16 ¢pparmentos JJHK,
COJIepKaIINX KOPOTKHE TMOBTOPHI M (hIIAHKUPOBAHHBIE MOCIIETOBATEIHLHOCTIMH, KOTOPhIE MOTJIN
Obl BBICTYIUTH B KadecTBE IMpailMepoB AJis MOCHeAyIoLero ¢pparMeHTHOro aHainusa. B ganb-
HeHIeM IUIaHUpyeTCsl TECTUPOBAHNE JAaHHBIX Map NpaiiMepoB U BBISBIEHUE BBICOKOMOINMOP (-
HBIX B IIpeJeiaX BHIa MUKPOCATEIUIMTHBIX JIOKYCOB — 3 dekTnBHOTO Habopa MapKepoB IS HC-
cyiefioBaHUs reHo(hOoH1a Keipa CUOMPCKOTO.

Pabora Obuia mognepkana rpantom POOU 13-04-01649 u unTerpanumonHsiM mpoexktom CO
PAH Ne140.
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TPAHCKPUIITOMHOE HHPODPUJIMPOBAHHUE B-JINMMO®OLMTOB
[MNAIMEHTOB C CMHAPOMOM I'MNEHA-GAPPE

Cemamko T.A., Jlapun A.K., IToneuko A.C., Tsaxt A.B., benorypos A.A., Koctprokosa E.C.,
I'oBopyn B.M.

HUU Duszuko-xumuueckou meouyunvt PMBbA Poccuu, Mockea

*e-mail: t.semashko@gmail.com

Cunnpom I'mitena-bappe, uinu ocTphlif NepBUYHBIA UIMOMATUYECKUH MTOJIMPAIUKYIOHEBPUT,
IpeJCTaBisieT coO0oi penkoe 3a0oieBaHue MepupepruuIecKuX HEPBOB, BEI3BAHHOE JEeMHUEIMHU3A-
LHEH U XapaKTEePU3YIOLIEeCss BOCXOSIIUM CUMMETPUYHBIM [TapaJIM4OM MBIIIL HOT, TJ1a3, JULA U
JBIXaTeNbHBIX MyTeH. DTO ayTOMMMYHHOE 3a00JeBaHHe, KOTOPOE MOXKET BO3HUKATh IOCIIE Te-
peHEeCEHHbIX MH(MEKIMH, BaKIMHALWN, XUPYPrUYECKUX ONepaluil M TpaBM HepudepruuecKux
HEPBOB.

Cunraercs, 4To B KaueCTBE ayTOAHTUT'€HOB IpH cuHapoMme [ uilena-bappe BbicTynaroT Oe-
KM MUEJIMHOBON OOOJIOUKM W TaHIVIMO3U[bl. AKTUBUPOBAHHBIE AHTUTCHIIPE3EHTUPYIOLIUE KIIET-
KU MOTYT CTUMYJIMpOBaTh B-nmumpouutsl s BeIpaOOTKM cHenU(UIECKUX AHTUTEN MPOTUB
KOMIIOHEHTOB MHEIIMHA, YTO MOATBEPXKAAETCS BBICOKON A((EKTUBHOCTHIO IUIa3Madepesa Mmpu
JICUCHUH JJAHHOTO 3a00JIeBaHUs B KJIMHUYECKON TPaKTHKE.

B sTOM KOHTEKCTE HccieoBaHUE TPAHCKPUIITOMA B-1MM@OLNUTOB MOXKET BHECTH BKJIAJl B
[IOHUMaHUe naToreHesa cuaapoma ['uiieHa-bappe U mouck HOBBIX BO3MOXKHOCTEH Ul €ro Tepa-
107078

B Hamreit pabote ObUT OTYYeH TPAHCKPUILIMOHHBINA Mo mitb B-11uM@onuToB, BelIeIeHHBIX
13 KPOBH 3 MaIMeHToB ¢ ocTpoit ¢azoit cunapoma [ uitena-bappe. beuto nmokazano, 4ro 06pasibl
PHK wu3 B-1mum¢oruToB nanueHTOB UMEIOT XapaKTepHbIN PO iib pacrpeaesieHusl 110 pa3Mepy,
[IPOAHATU3UPOBAHBl PA3IMYHbIE METO/bI MPOOOMOArOTOBKM K CEKBEHHUPOBAHMIO U IPOBEIEH
ITOJIHBIMA TPAHCKPUIILIMOHHBIN aHAIIN3.
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M3VYEHME DSBOJIIOIMU TIOJIOBBIX XPOMOCOM PENTHINN C
[TIOMOIIIBIO  BBICOKOIIPOU3BOUTEJIBHOI'O CEKBEHHWPOBAHUA
XPOMOCOMOCIIEHIM®NYHBIX BMBJIIMOTEK

Tpudonos B.A."* Tynukux AE? , Knunrun I/I.F.l’z, MakyHuH A.I/I.l’4, J>KnOBaHHOTTH M.’ ,
Kabuos M.P.’

IHHcmumym monexynapHou u kremounoti 6uonoeuu CO PAH, Hosocubupck

2H0600u6up01<uﬁ 2ocyoapcmeennblil yrusepcumem, Hosocubupck

I Unemumym xumuyeckoii Guonocuu u gynoamenmansior meouyunsi CO PAH, IJKIT "T'enomu-
ka" CO PAH, Hosocubupck

?Lenmp Ienommoii Buoungopmamuxu um. Jobpacanckozo CIIGIY, Canxm-Ilemepbype

? [Honumexnuueckuii yHugepcumem oenv Mapwe, Anuxkopna, Umanus

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

Pentunuu 061a1a0T OTPOMHBIM pa3HOOOpa3UEM IO CIIOCO0aM OMpeeeHUs M0Jia, MPUYEeM

WHOT1a OJIM3KKUE BUABI MOTYT UMETh Pa3HbIE THUIIBI ITOJIOBBIX XpoMocoM. HecMOTpst Ha orpoMHBII
HMHTEPEC CO CTOPOHBI UCCIENOBATENIel K 3TOMY TaKCOHY, MEpBbie pabOThl M0 CEKBEHUPOBAHUIO
T€HOMOB PENTWINN HE YACNAIOT JOCTAaTOYHOTO BHUMAHHUS COCTAaBY M HBOJIIOLMHU MOJIOBBIX XPO-
MOCOM.
B nannom mpoekrte mbl uccneayem coctaB JJHK monoBeix xpomocom (X u Y) simepuiisl Anolis
sagrei (Iguanidae, Squamata) ¢ momomipio cekBeHupoBaHus Ha ratdopme Illumina MiSeq. 4.
sagrei SIBISIETCS MHTEPECHBIM 00BEKTOM JJISl U3YUEHUS MOJIOBBIX XPOMOCOM, MTOCKONIBKY €ro X U
Y xpomMocoMbl MOP(HOIOTHYECKH JIETKO Pa3IMYMMBIMH, & CaM BHJI OUY€Hb OJIM30K HEJIABHO OTCE-
KBEHHPOBaHHOMY BUAY A. carolinesis. Kpome TOro, Mbl OKa3aiu, 4TO MPH IBOJIOIUHU MOJIOBBIX
XpOMOCOM 3TOr0 BHJa MMEJIa MECTO TPAHCIOKAIMS C ayTOCOMOM M MPEANOJIOKUIN HEJAaBHEE
MPOUCXOKIEHHE Y-XPOMOCOMBI A. sagrei. AHAJIU3 JAHHBIX CEKBEHUPOBAHHUS MOKa3all, YTO CO-
ctaB X 1 Y XpOMOCOM OYE€Hb CYIIECTBEHHO PA3IMYAETCS, M YTO B XOJI€ IBOIIOIUNA UMEJIO MECTO
OBICTPOE BBIPOXKIECHUE TOCIEIOBATEIIPHOCTEH Ha Y-XpomMocoMe. MblI HajzieeMcsl, 4TO JajbHEeH-
M aHAJIM3 TIO3BOJUT HAM UIACHTHU(UIIMPOBATh KaHIUIATHBIE TEHBI OIPE/IeICHHs M0Jia B PO
Anolis.

Pabora mognepxkana rpantom POOU 12-04-00659-a u mporpammoii GyHIaMeHTaIbHBIX UCCIIe-
nosanuii [Ipesunnyma PAH "MonekynsipHas U kieTouyHas ouonorus"
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CPABHUTEJILHBIN MOJIEKYJIIPHO-®UJIOTEHETUYECKUI AHAJIN3
TSDKEJION 1 JIETKOWM  HEHNEW  KIATPUHOB ~ JTUATOMOBBIX
BOJIOPOCJIEN N AIPYTUX OPTAHU3MOB

Xaoynaes K.B.
Jlumnonocuuecxkuti Huemumym CO PAH, Hpkymck
e-mail: khabudaev@lin.irk.ru

Knatpun — 6enok, urparomuii pojib B (pOpMHUPOBAHUU OKAMIIEHHBIX IYy3BIPHKOB, y4acT-
BYIOILIMX BO BHYTPHUKJIETOYHOM TpaHcnopTe. Kaxnas QyHKIMOHaNbHAs cyObeIMHUIA KIaTpUHA
cocrout u3 tpex Tskenbix (CHC) u tpex nerkux (CLC) neneit. CHC urparoT cTpyKTypHYIO U
¢byHKUIHOHATBHYIO posib, @ CLC y4acTBYIOT B cOOpKE U Pa3pyLIEHUH BCEro KJIAaTPUHOBOIO KOM-
IIeKca.

B pesynbraTe aHanu3za JaHHBIX, NOJYYEHHBIX MPH MHUPOCEKBEHWPOBAHMM Ha mpubdope 454
Roche FLX renoma muatomoBoit Bogopociu Synedra acus, BeIIEICHHOW U3 03. baiikain, Obutn
Harinensl nocinenoBarebHocT CHC n CLC, pmunoit 1723 m 225 aMHHOKHCIOTHBIX OCTaTKOB
cooTBeTCTBeHHO. Cpeau AuaToMOBBIX Bojopocieil Obuin mpoanamusupoBansl CHC u CLC
Thalassiosira pseudonana, Phaeodactylum tricornutum, T. oceanica w3 6a3p1 NCBI u aHHOTH-
poBannble HaMmu CHC u CLC Pseudo-nitszhia n Fragillariopsis.

B nononnenne k CHC nuatoMoBBIX BOAOPOCIEH B CpaBHUTEIBHBIN aHAIU3 OBLIO B3SATO 36
TOMOJIOTHYHBIX MOCJIEIOBATEIbHOCTEN BBICIINX PACTEHUH, KUBOTHBIX, OyphIX BOAOpOCIEH U
oomunet; A CLC — 36 BbICHIMX PacTeHUM, HKUBOTHBIX, OYypBIX BOJIOPOCIEH, OOMULIET U TPU-
00B, KOTOpBIE MMOKa3aJu HambOosbliee cxojacTBo npu Blast ananuze. B mocnenoBarensHoCTH
CHC S. acus obHapyXeHBI pa3Hble CTPYKTYPHO-(QYHKIIMOHAIBHBIE JOMEHbI: Terminal domain,
linker, ankle, distal leg, knee, proximal leg and TxD (no Homo sapiens [1]), B TepMUHAIEHOM
JIOMEHE BBISIBJIEH MHTPOH JUIMHOHN 273 HykiieoTnna. CpaBHUTENbHBIN aHAINU3 BbIPAaBHUBAHUS C
MIOMOIIIBIO TTporpamMmbl Muscle ¢ mHUpoKUM KpyroM opraHu3MOB M03BOJIMI BeIIBUTH kKak B CHC,
tak U1 B CLC KOHCcepBaTHBHBIE YYacTKH, XapaKTE€pPHbIE TOJIBKO JJI JMATOMOBBIX BOJOPOCIEH,
YTO MOXXET CBUJIETEIHCTBOBATh 00 uX crenuduueckoil GyHKIMOHATBLHON Harpyske. B memowm,
CLC cpenu BUAOB 1MaTOMOBBIX BOAOPOCIIEH 0OKazanaachk BEICOKOBapHaOEIbHOM.

®duroreHeTHYeCKUd aHanu3 (MeTo ommkanmux coceaeit, moaenb JTT) mokaszan, yto CHC
JIMaTOMOBBIX BOJOPOCIIEH ¢ BBICOKOM MOJAEPKKON (hOPMUPYIOT OTIENBHYIO Kiaxy, Onnxaiiiu-
MU POJCTBEHHHKAMH KOTOPBIX SIBJISIFOTCSI OOMULIETHI U Oypbl€ BOJOPOCIH, YTO COOTBETCTBYET
(buII0reHeTUYECKUM PEKOHCTPYKIMSIM, OCHOBAHHBIM Ha aHAJIM3€ JAPYTUX I'€HOB.

1. D.E. Wakeham, L. Abi-Rached, M.C. Towler, J.D. Wilbur, P. Parham and F.M. Brodsky.
(2005) Clathrin heavy and light chain isoforms originated by independent mechanisms of gene
duplication during chordate evolution, PNAS, 102(20): 7209-7214.
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OIIPEAEJIEHUE KIIACTEP-CIIEHUOHNYECKHNX MVYTAIIHN
“YCIIEIHHOI'O” KJIOHA B0/W148 MYCOBACTERIUM TUBERCULOSIS

Iutukos E.A."”, Nmenko JI.C., Mokpoycos UB2 Hapsckas O.B.%, Unbuna EH.", TI'oBopyH
B.M.'

'\OIr'BYH «HUU Qusuxo-xumuuecxou meduyunvry ®MBA Poccuu, Mocksa

*HUH snudemuonozuu u mukpobuorozuu um. Illacmepa, Cankm-Ilemep6ype

*e-mail: eshitikov@niifhm.ru

B Poccuiickoit @enepanuu TyoepKyie3, BeI3bIBaeMbli OakTepusimu M. tuberculosis (MTB),
SBIISICTCS OJTHOW M3 HauboJjiee 3HAYMMBbIX IPOOJIEeM 3/1paBOOXPAHEHUS] U COLUAIBHOTO Pa3BUTHS
ctpanbl. Cpeau MTB MO0XXHO BBIIENIUTH T€HETUYECKUE JIMHUU, CKIOHHBIE K Oojee OblcTpoMy
pacIpoCTpaHEHHIO B MOMYJSALMM U BbI3bIBaroOIUMEe Oojiee akTUBHOE TeueHue 3aboseBanus. s
Poccun takoit “ycnemHoil” nuHuel spisercs kioHanbHas rpynna BO/W148 renorumna Beijing.
Llenp npencTaBaeHHOrO UCCIEJOBAHUS COCTOSIIA B IOUCKE BO3MOXHBIX IIPUYUH PaCIpPOCTpaHe-
HUS KJIOHAJIbHOW MOIYJISILINH.

Jns vccnenoBaHus ObUIO MPOBECHO CpaBHEHHE MocienoBarensHocTel reHomuoi JJTHK 535
u3oisToB MTB, oTHOCSIIMXCS K IIECTH OCHOBHBIM (hustoreHeTndyeckum JuHusaM. 13 nux 40 06-
pas3noB Obut0 cekBeHupoBaHo B HUM ®XM na mnardpopme Genome Sequencer FLX system
(454 Life Sciences), a 495 00pa3moB 3arpy>XeHO U3 MEKIYHAPOHBIX 0a3 TaHHBIX B BUIE TOJI-
HBIX T€HOMOB MJIM YTEHHUH C CEKBEHATOPOB HOBOIO MokojeHus. Ilouck momumMoppusmMoB OTHO-
cuTenbHO pedepeHTHOro renoma M. tuberculosis mtamma H37Rv ocymiecTBisiicsi ¢ UCIONb30-
BaHHeM nporpamm Bowtie 2, Samtools u Varscan.

s 40 o0Opa3loB, CEKBEHUPOBAHHBIX B HaIleM WHCTUTYTE, ObUIM HM3BECTHBI PE3YJIbTAThI
aHanu3a NoJauMopdu3Ma JUIMHbI peCTPUKIMOHHBIX (hparmeHToB IS6110, Ha OCHOBaHUHU KOTOPBIX
6 oOpasnoB oTHOCcKIHUCH K rpymie BO/W148. B xone cpaBHeHHST OAHOHYKICOTHAHBIX MTOTUMOP-
¢u3MoB cpenu Beex 535 nmpoaHanu3upoBaHHBIX TeHOMOB, rpyniy B0 ynanocs pacmuputs 10 37
obpasnos. [lanHas rpynma coaepkana 70 YHUKQJIBHBIX KiacTep-crnenupuyeckux myrtamuii. B
pe3ysbTaTe MCCIeI0OBaHus yajloCh BBIABUTH CYLIECTBEHHbIE M3MEHEHHUS B I'€HAaX, OTBETCTBEH-
HbIX 3a MeTtabonmu3M matoreHa (Rv0338c, Rv1642 u ap.) u B renax 3¢QatokcHONW cHuCTeMbI
(Rv1877 u Rv3728). JlonoaHUTenbHO BO BCEX M30JsATaxX Kiacrtepa Obula BbIsBIEHA MyTalus B
IPOMOTOPHOM 00nacT perynaropa Tpanckpunuuu GntR cemeiicTBa, cBA3aHHOTO ¢ GOpMHUPOBa-
HUEM MePCUCTUPYIOMIEH (POPMBI.

OnucaHHble HA OCHOBAaHUM CPABHUTEIBHOM T€HOMUKHU MOJMMOP(PU3MBI OTYACTH OOBICHSIOT
“ycnemHOoCcTh” Kiactepa BO/W148 u MOTYT CIlyKUTh OCHOBOH JIJIsl CO3/IaHUSI CUCTEM T€HETHYE-
CKOTI'O MOHUTOPHHIA YKAa3aHHOT'O CEMENUCTBA.
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WE KNOW IT ALL: WHAT IS NEXT? PROTEIN-CENTRIC ANALYSIS OF
PUBLICLY AVAILABLE PPI DATA FOR FUNCTIONALLY DIVERSE KCTD
FAMILY AS AN EXAMPLE

Baranova A.V.

George Mason University, Fairfax, USA

The Vavilov Institute of General Genetics, Moscow, Russia
Research Centre of Medical Genetics RAMS, Moscow, Russia
*e-mail: abaranov@gmu.edu

The KCTD family includes tetramerization (T1) domain containing proteins with diverse
biological effects. T1 domains are distinct form but share a homology with the BTB/POZ do-
main found in many transcription factors.

All documented protein-protein interactions (PPIs) associated with each KCTD protein were
retrieved and systematized. The PPI analysis of KCTD proteins indicate that their prevailing mo-
lecular function is being an adaptor protein for Cullin E3 ligases or other molecules involved in
the process of ubiquitination/deubiquitination.

Additionally, comprehensive analysis of PPIs allowed us to put forth a number of testable
hypotheses concerning the biological functions for individual KCTD proteins. In particular, we
predict that KCTD20 participates in the AKT-mTOR-p70 S6k signaling cascade, KCTDS plays a
role in cytokinesis in a NEK6 and ch-TOG-dependent manner, KCTDI0 regulates the
RhoA/RhoB pathway. TNFAIP1-like KCTD proteins may participate in post-replication DNA
repair through PCNA ubiquitination. KCTD12 may suppress the proliferation of gastrointestinal
cells through interference with GABAD signaling.

We also predict the ability of developmental regulator KCTD15 to repress AP-2a and sup-
press early adipogenesis; this may explain many-time demonstrated association of KCTD15
polymorphisms with body mass index (BMI) and other obesity-related parameters in humans.

In KCTDY, T1 domain is accompanied by 8 pentapeptide repeats previously found only in
prokaryotes where they confer bacterial resistance to quinolones by mimicking the size, shape
and surface charge of duplex DNA. Future investigations of KCTD9 function in animal cells are
warranted.

Many of our predictions are relatively simple to validate using cell line models. In some
cases, the molecular interaction study already performed with one of the KCTD paralogues may
be used as a template for the study design of another KCTD protein.

Altogether, our study strongly supports the value of manual curation and the gains that can
be achieved through the analysis of existing high-throughput data and that these should not be
underestimated.

This presentation is a follow-up on a study accepted to “Bioessays” (2013). The study was per-
formed in frame of Russian Human Proteome Program.
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FUNGAL GENOMICS FOR ENERGY AND ENVIRONMENT

Grigoriev L.V.
US Department of Energy Joint Genome Institute, Walnut Creek, California, USA
e-mail:ivgrigoriev@Ibl.gov

Future energy demands and environmental challenges can be addressed by learning from
biological processes encoded in living organisms and microbial communities. Genomics is a
powerful and quickly evolving tool to understand these processes. The Fungal Genomics Pro-
gram (jgi.doe.gov/fungi) of the US Department of Energy (DOE) Joint Genome Institute (JGI) is
partnering with international scientific community to explore the Kingdom Fungi in several large
scale genomics initiatives.

The first initiative, the Genomic Encyclopedia of Fungi for Energy and Environment, is fo-
cused on diversity among DOE relevant fungi in the areas of plant health, to explore the interac-
tions between bioenergy crop species with symbionts and pathogens, and of biorefinery, to cata-
log industrially relevant genes, pathways, and hosts for bioenergy applications [1]. The second
initiative, the 1000 Fungal Genomes project, is aimed to explore diversity across the Fungal Tree
of Life in order to provide references for environmental metagenomics and is open to all re-
searchers around the world to nominate new species for sequencing. Finally, we develop func-
tional genomics tools to study fungal systems of varying complexity: from new model organisms
to metagenomes of complex communities.

Open to all scientists around the world, these initiatives result in massive amounts of ge-
nomic information, which is integrated with analytical tools and data on over 200 fungal ge-
nomes in the fungal genomics portal MycoCosm [2].

The work conducted by the US Department of Energy Joint Genome Institute is supported by the
Office of Science of the US Department of Energy under contract no.7DE-AC02-05CH11231.

1. Grigoriev IV, Cullen D, Goodwin SB, Hibbett D, Jeffries TW, Kubicek CP, Kuske C,
Magnuson JK, Martin F, Spatafora JW, Tsang A, Baker SE.(2011) Fueling the future with fungal
genomics. Mycology. 2(3):192-209.

2. Grigoriev IV, Nordberg H, Shabalov I, Aerts A, Cantor M, Goodstein D, Kuo A, Minovitsky
S, Nikitin R, Ohm RA, Otillar R, Poliakov A, Ratnere I, Riley R, Smirnova T, Rokhsar D, Dub-
chak I. (2012) The Genome Portal of the Department of Energy Joint Genome Institute, Nucleic
Acids Res, 40(1):D26-32.
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NEXT-GENERATION ALTERNATIVES FOR SEQUENCING MANY GENES
IN MANY FOREST TREE INDIVIDUALS

Heinze B.

Federal Research Centre for Forests BFW, Department of Forest Genetics, Vienna, Austria
e-mail: berthold.heinze@bfw.gv.at

There is a need to study genomes also in non-model organisms. Especially forest trees,
which form the key or carrier species of many terrestrial ecosystems, have proven to be geneti-
cally polymorphic and variable, when genetic markers were analysed in comparatively low num-
bers. In order to find out whether this genetic variation is a mere consequence of the life style of
trees (often being pollinated and dispersed by wind, and forming extremely large, often continu-
ous populations with overlapping generation times), or alternatively, has evolutionary signifi-
cance for adaptation, the study of many, or if possible, all genes of many such individuals is de-
sired. As reference genomes for forest trees are only just emerging, this is not yet possible, and
we are therefore investigating alternative options that still make use of modern next-generation
sequencing methods.

In an experiment involving ‘left-overs’ from many PCR reactions collected over the years in
various projects, we pooled and concatenated DNA fragments in one big pool. This DNA was
fragmented into regular fragment sizes and sequenced on an Illumina machine. Bioinformatic
processing required de-concatenating of the linked PCR fragments. Without this operation, cov-
erage at the fragment ends was much lower than in their centres. Using CLC bio software, we
succeeded to find SNPs in many of the analysed fragments, although they cannot be assigned to
specific individuals. However, the data confirm and extend our previous PCR-RFLP experi-
ments, and provide us with further relevant insights into the population genetics of the trees stud-
ied in many previous projects.

We are currently investigating whether biochemical reactions other than PCR can be utilized
in similarly analysing a subset of genes with known and conserved ‘core’ sequences. We will
report on our progress in this respect.
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BINDING OF MICRORNA WITH MRNA OF GRF GENES IN COMPLETELY
SEQUENCED PLANT GENOMES

Ivashchenko A.T.* Bari A.A., Sagaidak A.L.,Pinsky L.V.

National Nanotechnology Laboratory, Al-Farabi Kazakh National University, Almaty,
Kazakhstan

*e-mail: a_ivashchenko@mail.ru

MicroRNA (miRNA) is a class of small non-coding RNAs that play an important role in
gene expression. miRNAs control the growth and development of plants by changing the
expression of transcription factors. Therefore it is important to determine the miRNAs, which
target a family of growth-regulating factors (GRF).

The nucleotide sequences of GRF genes in Arabidopsis thaliana, Glycine max, Hordeum
vulgare, Medicago truncatula, Oryza sativa, Solanum lycopersium, Sorghum bicolor, Triticum
aestivum, Vitis vinifera, Zea mays were obtained from Genbank. The nucleotide sequences of
miRNAs were received from miRBase. The free energy (AG) of miRNA binding, position and
patterns of potential binding sites were calculated by RNAHybrid 2.1 program. E-RNAhybrid
script was used for the calculation of p-value and AG/AGm (%) value, where AGm is binding
energy of miRNA with perfect complementary sequence. The AG/AGm value was used as
comparative criterion of the miRNA and mRNA interaction force.

We found that among 338 miRNAs of A. thaliana only miR396 was shown to have strong
binding sites with mRNAs of GRF genes. Among nine GRF genes mRNAs of GRFI-4 and
GRF'7-9 were targets for miR396 with AG/AGm value varied from 85 to 90%. miR396 binding
sites were located in the protein-coding sequence of GRF mRNAs and encoded RSRKHVE or
RSRKPVE heptapeptide. Analysis of miR396 interactions with GRF' orthologs in other plant
organisms has shown the similarity of characteristics of miRNA binding sites. It was found that
among 554 miRNAs of G max only miR396 had binding sites in the mRNA of 18 GRF genes.
Among 719 miRNAs of M. truncatula only miR396 associated with four genes of GRF family.
Among 661 miRNAs of O. sativa miR396 binds to mRNA of nine GRF genes. 36 GRF genes are
targets for miR396 among 321 miRNAs in Z. mays. In V. vinifera among 185 miRNAs only
miR396 bound to 18 GRF genes, in S. bicolor among 242 miRNAs only miR396 targeted 10
GRF genes, in H. vulgare among 67 miRNAs only miR396 had binding sites in mRNAs of five
GRF genes. mRNAs of three GRF genes had binding sites only for miR396 among 44 miRNAs
of S. lycopersium, and among 42 miRNAs of 7. aestivum only miR396 bound to four GRF genes.

Our results reveal that in studied plants miR396 binding sites were located in the coding
sequence of mRNA and their nucleotide sequences were conserved. The interaction sites
between miR396 and GRF mRNAs encoded RSRKHVE or RSRKPVE heptapeptide. In all
cases, the criterion of binding efficiency of miRNA to mRNA is the AG/AGm value was more
than 80%. The high AG/AGm value indicates the strong control of GRF' family genes expression
by of miR396 and the high selectivity of the miRNA targets.
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TARGETED AND COMPLETE GENOME DE NOVO SEQUENCING IN
TREES WITH GIANT AND COMPLEX GENOMES

Krutovsky K.V.

Department of Forest Genetics and Forest Tree Breeding, Georg-August-University of Gottingen, Géttin-
gen, Germany

Department of Ecosystem Science and Management, Texas A&M University, College Station, TX, USA
Genome Research Center, Siberian Federal University, Krasnoyarsk, Russia

N.I Vavilov Institute of General Genetics, RAS, Moscow, Russia

e-mail: kkrutov@gwdg.de

Genome target sequencing provides efficient and cost-effective methods for re-sequencing
particular genome regions and for high-throughput SNP discovery and genotyping by sequencing
(GBS). The Agilent SureSelect Target Enrichment method was applied to capture unigene-based
targeted genomic sequences in loblolly pine (Pinus taeda L.), which is the most important forest
tree for timber and paper production in southeastern US and worldwide. We used 35,386 out of
35,550 unigenes that were assembled by Dr. Chun Liang (Miami University, Oxford, Ohio,
USA) and available on bioinfolab.muohio.edu/txid3352v1 to design 647,634 oligonucleotide hy-
bridization probes (baits). To make this approach more affordable for population studies, it is
important to be able to use multiple barcoded individuals in a single hybridization reaction. Two
single (A and B) and two multiplexed (C and D) DNA libraries were constructed and sequenced
to test two multiplexed strategies: A and B were non-multiplexed samples representing DNA
from single samples, respectively, while C and D were multiplexed pools composed of four and
eight indexed individual DNA samples, respectively. Each library was hybridized to the same
number of probes. After capturing the targeted sequences, all samples were sequenced in Illu-
mina Hiseq2000 using paired-end sequencing (2x100 bp). We obtained 74, 66, 551 and 469 mil-
lion reads for the A, B, C and D libraries, respectively. High quality reads were mapped to the
original unigenes and to the draft loblolly pine reference genome assembly provided by the
USDA PineRefSeq project (v0.9; pinegenome.org/pinerefseq) using CLCbio, BWA and SAM-
tools software. With the same mapping parameters, 56% of the reads obtained for non-
multiplexed samples were mapped to unigenes, but 40% and 44% for C and D pools, respec-
tively. On average, 97% and 93% of the reads in non-multiplexed samples and multiplexed pools
were mapped to the draft loblolly pine reference genome assembly, respectively. SNP detection
was done with each library using SAMtools. On average, 1,905,814; 8,218,249 and 6,484,905
SNPs were detected in the non-multiplexed samples, four-multiplexed and eight multiplexed
pools, respectively. The results indicate that multiplexing strategies used in this target sequenc-
ing study were efficient and cost-effective. We plan to use this approach to genotype practically
entire exome in more than 400 individual trees in an association mapping population to link alle-
lic variation with phenotypic variation in important economic, adaptive and breeding traits.

The status of the current complete genome de novo sequencing projects in conifer trees that
have genomes 4-9 times larger than human genome will be also presented.

The loblolly pine genome study was supported by grant from the USDA NIFA, and the pre-
liminary work on Siberian larch complete genome de novo sequencing was supported by grant
from Russian government department of Science and Education to Siberian Federal University
«The genetic researches of the Siberian larch».
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ARCHAIC HUMAN GENOMES

Meyer M., on behalf of the Archaic Genomes Analysis Consortium
Max Planck Institute for Evolutionary Anthropology, Leipzig, Germany
e-mail: mmeyer@eva.mpg.de

Over the past years we have made great effort to sequence the genomes of archaic
humans for evolutionary analyses. Hitherto, this effort has yielded genome sequences of
several Neanderthals at various levels of sequencing depth as well as the high-quality ge-
nome of a previously unknown form of extinct human, the Denisovan. This presentation
will summarize the technical challenges faced when working with ancient human DNA,
including for example poor DNA preservation in some samples and contamination with
environmental DNA. The second part of the presentation will highlight some of the in-
sights these genomes provide about the recent evolutionary history of present-day hu-
mans and their extinct archaic relatives, and how they can be used to identify important
genetic changes that occurred within the past few hundred thousand years of human evo-
lution.
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GENOME WIDE MAPPING OF MEIOTIC RECOMBINATION HOTSPOTS IN
MICE

Smagulova F.l’z*, Brick K.3, Khil P.3, Gregoretti 1.3, Camerini-Otero R-D.3, Petukhova G.V.!
'European University of Brittany, IRSET/InsermU1085, Rennes, France

ZUniformed Services University of The Health Sciences, MD, Bethesda, USA

National Institute of Diabetes, Digestive and Kidney Diseases, NIH, Bethesda, Maryland 20892,
USA

*e-mail: fatima.smagulova@univ-rennesl.fr

Meiosis is a conserved developmental process during which sexually reproducing eukaryotes
form haploid gametes. It is characterized by two cell divisions that reduce the chromosome num-
ber to the haploid. A key step in meiosis is prophase I where homologous chromosomes undergo
meiotic recombination. This process predominantly occurs at discrete genomic loci called re-
combination hotspots. To allow a comprehensive analysis of hotspot-associated DNA and chro-
matin characteristics, we developed a direct molecular approach for mapping meiotic DNA dou-
ble-strand breaks that initiate recombination. Meiotic recombination is initiated by the introduc-
tion of DNA double-stranded breaks (DSBs) followed by resection of the ends to produce single-
stranded overhangs. DMCI1 protein binds to single stranded ends and assist homology search.
We used DMC1 antibody for Chromation immunoprecipitation techniques followed by high
throughput sequencing using Illumina techniques. We identified around 10000 recombination
hotspots in mouse genome. We determined that hotspots share a centrally distributed consensus
motif, possess a nucleotide skew that changes polarity at the centres of hotspots and have prefer-
ence to be occupied by a nucleosome. We found that the majority of recombination initiation
sites in mouse males are associated with testis-specific trimethylation of lysine 4 on histone H3
that is distinct from histone H3 lysine 4 trimethylation marks associated with transcription.
Thrimethylation marks at Histone H3 at DSB site are introduced by PRDMO9 (1,2).

We developed a new technique of detection of recombination hotspots based on computation de-
tection single stranded DNA and kinetic approach for a library preparation. This method we used
for a mapping meiotic recombination hotspots for many other mice strains and other species.

To directly assess the extent to which hotspot location depends on PRDM9 we generated
high-resolution maps of recombination initiation sites in two nearly identical (congenic) mouse
strains with different Prdm9 alleles. We found that although the number of hotspots in 9R and
13R is similar there is practically no overlap in the locations of hotspots. We found that in F1
hybrids derived from a 9R X 13R cross have the number of detected hotspots is comparable to
those in the parental strains. We found that in the absence of PRDM9, recombination hotspots
are re-routed to promoters of annotated genes. Our findings uncover several fundamental fea-
tures of mammalian recombination hotspots and underline the power of the new recombination
map for future studies of genetic recombination, genome stability and evolution.

1. Baudat, F., Buard, J., Grey, C., Fledel-Alon, A., Ober, C., Przeworski, M., Coop, G. & de
Massy, B. PRDM?9 is a major determinant of meiotic recombination hotspots in humans and
mice (2010) Science 327, 836-40.

2. Myers, S., Bowden, R., Tumian, A., Bontrop, R. E., Freeman, C., MacFie, T. S., McVean, G.
& Donnelly, P. Drive against hotspot motifs in primates implicates the PRDM9 gene in meiotic
recombination (2010) Science 327, 876-9.
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METAT'EHOMUKA

HOBBIE TIOJAXOJIbl B AHAJIM3E IIOYBEHHOW MHWKPOBUOTEI ITO
JTAHHBIM BbICOKOITPU3BOAMUTEJILHOI'O CEKBEHMPOBAHUA
AMIUIMKOHHBIX BUBJIMOTEK

Anaponos E.E.!, JonpHuK A.C.z, Tamassu F.C.z, CamocopoB rr.? , CemenoB AH? , [lepmmna
EB.

' Hnemumym cenvcexoxossiicmeennoii muxpo6uonoeuu PACXH, Cankm-ITemep6ype

? Canxm-IlemepOypackuii 20cydapcmeennbiii yHusepcumen

SOIKY «Boiickosas uacmo 682405.

*e-mail: eeandr@gmail.com

[TosiBieHne METOMOB BBICOKOIPOM3BOAUTEIHHOTO CEKBEHHPOBAHMSA CHAETAN0 JOCTYIHBIM aHaIu3
MIOYBEHHOW MHUKPOOMOTHI BO BCEH €€ MOJHOTE, BKIIOYAs HEKYJIbTHBHPYEMbBIE MHUKPOOPTaHU3MBI, JIOJIS
KOTOPBIX MOXET COCTaBIATh 10 95%. OnmHako 00beM reHeTHIeCKON HHPOPMAIIUH, COIEPIKAIIUNCS TOIb-
K0 B 1 T 60raToii HOYBBI MOXET COCTABIATH 10 10'° H, 4TO MPEBOCXOMUT He TONBKO COBOKYIIHBIH 00HEM
GenBank, HO 1 00beM apXHBOB BBICOKOIIPOU3BOJUTEIBHOTO cekBeHUpoBanus SRA. Ecnu npuHATH BO
BHUMAaHHE UCKIIIOYUTENBHO BHICOKUN YPOBEHb TAKCOHOMHUYECKOTO pa3HOOOpasus MOYBEHHOH MUKPOOHO-
THI IO Pa3HBIM OLIEHKAM JOCTUTAIOIIMN THICSY BHAOB Ha T MOYBBI, @ TAKKE HEUCUHUCIMMOE MHOMXECTBO
(hakTOpOB, OKA3BIBAIOIINX BIMSHUE HAa COCTAB MMOYBEHHOW MUKPOOHOTHI, CTAHOBUTCSI OUEBHIHBIM, YTO HA
CETONHSIIHUN JeHbh OCHOBHOW MPOOJIEMON CTAaHOBUTCS HE TEXHOJIOTHSI BHICOKOTIPOW3BOIUTEIBFHOTO CEK-
BEHHPOBaHUs cama 1o cebe, a aHain3 JaHHbIX. OHO U3 OCHOBHBIX CBOMCTB IMOYBEHHOI'O MHKpOOHOMa —
€ro MCKIIOUUTENIbHAS DKOJOTHYeCKas TIACTHYHOCTD, CIIOCOOHOCTh OT3BIBATHCS HA JIFOOBIC, JIaKe camble
HE3HAYUTEIbHBIE U3MEHEHHS B OKpYXKarollel cpene, AeNaeT ero MpakTHIecKH NepCleKTUBHBIM 3KOJIOTH-
YECKHM HHAWKAaTOPOM, aeKBaTHOE MCIIOJIb30BaHNE KOTOPOTO MO3BOMUT 3(Pp(EeKTUBHO pemaTh Lemblid psit
npobieM ¢GyHAaMEHTATbHOW HAayKH, a TaKKe MHOXKECTBa OTpacield MPakTHYECKOro XO3sHCTBa. ITO,
MIPEKIe BCEro, BOIMPOCH! MPOUCXOXKACHUS KU3HU U €€ MaKpO- U MHUKPOABOJIOLUH, TOHUMAaHHUS aJalTHB-
HOTO MOTEHIMANA )KUBBIX CHUCTEM, CO3JIaHUS Hay4YHO OOOCHOBAHHBIX CHCTEM ONTHUMHU3ALNU 3E€MIIEIEIHS,
pEIIEHUs YaCTHBIX BOIPOCOB B MEIUIMHE, FEOJIOropa3BeaKke, KpUMHHAINCTUKE U MHOTUX JPYTHX MpH-
noxenusx. OTHAKO JUTsl PelIeHUs] JaHHBIX 3a]lad TpeOyeTcs epexo1 OT ONHCaTeNbHBIX MOAX0/I0B, OTe-
pUpYIOIINX OECKOHEUHBIMHU CIIMCKAMHU TAKCOHOB M ()YHKIIMOHAIBHBIX TPYII I'€HOB K CHCTEMHBIM, XOJIH-
CTHYECKHM I0JIX0/1aM, HAIEICHHBIM Ha HKCTPAKLHIO OMOJOTMYECKH 3HAYMMON MH(OPMAIIMOHHON KOM-
noHeHThl u3 AaHHbIX NGS. B HacTosimem cooOeHn Mbl IPEACTABIAEM Psi TAKUX pa3padoTok: 1) acKu3
HOBOT'O OIEPAIIMOHHOIO MOJIA JJIsi TAKCOHOMHH MHKPOOPTaHU3MOB — «3BOJIOIMOHHOE TIPOCTPAHCTBO Te-
Ha 16S pPHK»; 2) ucnonp3oBanne OMOIMOTEK QPyHKIMOHATBHBIX T€HOB M X 3BOJIOLMOHHBINA aHau3; 3)
METO/BI BBIACTICHNSI OMOJIOTHYECKH 3HAYUMBIX KOMIIOHEHTOB MHUKPOOUOTHI ¢ HCHOIb30BAaHUEM MPOLETYD
«OWMHAPHOTO COMIUIMHTAY U «PAHKUPOBAHUS TAKCOHOB B DKOJOTMYECKOM TpajieHTe»; 4) Metonsl (op-
MHUPOBaHUS IKOJOTUYECKHX MYJIOB C MOCIEIYIOIINM BbhlunTanueMm Onubnmortek. [IpoBeneHHbIe UcciienoBa-
HUS CBUJAETENBCTBYIOT O TOM, YTO, HECMOTpPSI Ha OTKpPBIBAIOLIVECS MIEPCIEKTUBEI M OYEBUIHBIE YCIEXH,
MacmTad 3a/1a4 B JaHHOW 00JIacTH TpeOyeT COBMECTHBIX M XOPOIIO CKOOPIUHHPOBAHHBIX JCHCTBHN HE
OTJENBHBIX TPYII UCCIIEA0BATENCH, a BCET0 HAYYHOTO COOOIIECTBA B LIEIOM.

Pabota 6p11a monnepsxana rpantom PODU 12-04-01371-a, [Iporpammoii nogaepxku QpyHaa-
MEHTAJIbHBIX UCCIIEIOBaHUM 110 npuopuTeTHbIM UcciaeaoBanuam CIIOIY u 'K 2012/389.

1. A.C. Jonpauk u ap. (2012) Konuenuus yHUBEpCcaTbHONH TAKCOHOMUYECKON CUCTEMBI OaKTe-
puii: sBoMIOIIMOHHOE TipocTpancTBO reHa 16S pPHK, v. 1.0. Cenbckoxo3siicTBeHHas: 610I10-
rus, 5: 111-120.

2. E.B. Ilepmuna u 1p., (2013) I'ennoe nocke mukpoduoma. Hayka u3 nepBbix pyk 1: 68-75
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NCITOJIb3OBAHUE METOIA ITMPOCEKBEHUPOBAHHMA JJI1 AHAJIM3A
BAKTEPHUAJIBHOT'O = PABHOOBPA3UA MHKPOBHbBIX  COOBIIECTB
OCAJIKOB O3EP 3AFAKAJIbA

Ko3ssipesa JLIL., 3aiineBa C.B.*, Jlaryposa O.I1.
HUncmumym obweti u sxcnepumenmanvrou ouonroeuu CO PAH, Yian-Yos
*e-mail: svet zait@mail.ru

[IpoBeneHa KoIMUECTBEHHAs U KAUECTBEHHAs OLEHKA 0aKTepUaIbHOTO pa3HOO0Opasus oca-
KOB coJIoOHOBaThIX 03ep 3abaiikaibsa (ConeHoe u CynbpaTHOE) U JBYX MPUOPEKHBIX yUACTKOB
03. baiikan: 3anuB [IpoBan u ydactok otkpeiToro baiikana (Quxamyk). [lupocekBeHupoBaHue
¢parmenTos rena 16S pPHK Boinonneno B komnanuu Chunlab Inc. (FOxnas Kopes, r. Ceyin) Ha
npubope Roche/454 Genome Sequencer FLX Titanium. TakcoHomHuueckoe pazHooOpasue co-
o01IeCTB OLIEHUBAIM ¢ IOMOIIIbIO nakeTa nporpamMm CLcommunity (ver 3.1).

Hccnenyemble 3KOTOIBI pa3inyainch Mo riryouHe, odimemMy cojepxkanuto coneit (ot 0,1 no
17 v/n), pH (8-10,2)u conepxaHno0 OCHOBHBIX aHHOHOB.

Bo Bcex npoGax npeobnananu npeacraButenu puiayma Proteobacteria (35-52% ot Bcex mo-
crenoBaTenbHOCTEH). [loka3aHo, YTO BBISBICHHBIC PA3IMUUsi B TAKCOHOMHUYECKOM pa3HOOOpa-
3UM MUKPOOHBIX COOOIIECTB OCAJKOB UCCIEAYEMbIX 03ep 00YCIOBJIECHbI YCIOBUSMHU CPebl 00U-
taHus. OO1Iel XapaKTepUCTUKON MUKPOOHBIX COOOILIECTB TIOHHBIX OCAJKOB COJOHOBATBIX 03€p
ABJISICTCA JOMUHHPOBaHUE OAaKTEpUil CEPHOIO LMKJIA, COCTAB KOTOPBIX 3aBHCUT OT KOHKPETHBIX
YCJIOBUI B 9KOTONAX.

BakrepuanbHoe coobiiecTBO NpUOpPeKHBIX OcaakoB o3epa baiikan xapakrepusyercst 060Jb-
MM Pa3HOOOpa3HeM U TIOMHUHHUPOBAHUEM OaKTEepHid, MPUHAIISKAIINX K HEKIIaCCH(DUIIUPYEeMBIM
TAKCOHaM Pa3JIMYHOrO PAHTa, OTHOCAILIUXCS K HEKYJIbTUBUPYEMBIM (OpPMaM.

Pabora nonnep:xkana rpantamu [Iporpamma Ipesunuyma PAH 23.8.
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CTPYKTVYPA BAKTEPHUAJIBHOI'O COOBLIECTBA
[MNIIEBAPUTEJILHOI'O TPAKTA KPUIITOBUOTUYECKOM
XUPOHOMWUJIbl  POLYPEDILUM  VANDERPLANKI C  IHO3ULUU
METAT'EHOMHOI' O AHAJIH3A

3eeHHH A.C.l*, Taxt A.B.l, [Tarumapaanosa E.I/I.z, Ocnanona E. A.l, Kapnosa I/I.IO.I, Ce-
mamiko T.A.;, KoctprokoBa E.C.l, Anekcees I[.l“.1

'HUU ®XM, Mockea

’Kasanckuil (IIpusoncckuti) Dedepanvrviii Ynusepcumem, Kazano

SM®TH, Jloneonpyonsiii

*e-mail: zeleniy.spb(@gmail.com

Jlmunnku adpukanckoro komapa P. vanderplanki cmocobubl k aHruapoOuosy mnpu
JKCTpEeMalIbHBIX TemIeparypax. B cBere Toro, yto uisi MHOTMX HAaCEKOMBIX MHKPOOHBIE
CUMOMOHTBI UTPAOT BaXXHYIO POJIb B JKU3HEOOECIIEUEHHHM OpraHM3Ma-Xo3siMHa, MPEeACTaBIIsET
uHtepec poiab MUKpoOouoTsl JKKT B BOCCTaHOBIEHMM aKTMBHOCTH JMYMHKMA Ha BBIXOJE M3
o0e3BoxkuBaHus. OCHOBOMOMAralOUIMM IIaroM JUis UCCIEIOBaHUS ATOr0 MEXaHU3Ma SIBJSeTCS
OIpeJieIeHue TaKCOHOMHYECKOro cocTaBa OakrepuanbHoOro coobOmecrtsa. C  momouibio
BBICOKOITPOU3BOAUTENBHOIO cekBeHupoBanus JIHK-nocnenoBarenrbHOCTEH MapKepHOro TreHa
16S pPHK u mnocnenyromero OuonHGOPMAaTHYECKOrO aHalu3a HaMH ObLI KOJIMYECTBEHHO
oueHeH coctaB MukpoOuorsl JKKT y JByX IITaMMOB JaHHOIO HAcEKOMOIrO (JUKOrO U
71a00paTopHOro), a TaKXKe Y JIMYMHKU JUKOTo BuAa. J{JIsl OLIEHKH mepeHoca OakTepuil oT cpeibl
o0WTaHUs K JIUYMHKE JONOJHUTENbHO ObLI MOTYy4YeH OaKkTepHalbHbIM cOCTaB 0Opasiia MOYBHI, B
KOTOpOH OOHMTaeT JMYMHKA (CyXO, a TakKe BRIMOYEHHOH B Boze B TeueHue 24 u 48 vacon). B
pe3yiabrare ObUIM OOHApPYKEHO, YTO 3HAYUTEIbHAS YacTh POAOB COOOIIECTBA JINYMHKN OOUTAET B
[0YBE, YTO MO3BOJSIET CIeNaTh BBIBOJ O IOYBE KAK OCHOBHOM HCTOYHHKE MHKPOOMOTHI IS
JUYMUHKU. [lOTIONHUTENbHO, ObUIO BBISIBIIEHO CYIIECTBEHHOE pa3jiMuue MEXIYy MHKpPOOHMOTaMu
JIMKOTO U JIAOOPaTOPHOTO IITaMMa, YTO YKa3blBaeT HAa BECOMBIN BKJaJ cpeibl B (hopmMupoBaHue
MUKpPOOHOTBHI.
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NCIIOJIb3OBAHUE METOHA  T-RFLP JJIA METAT'EHOMHOI'O
AHAJIN3A MUKPO®JIOPBI PYBLIA KPYIIHOI'O POI'ATOI'O CKOTA

HWabuna JILA.*, Jlanites ['.}O., Haropnosa K.B., bonbsmakos B.H., Hosukosa H.U.
00O «buompogh», Canxkm-Ilemepoype
*e-mail: ilina@biotrof.ru

B Hactosmee Bpems B paunonsl KPC s mosyueHns MakcHMaiabHOW IPOAYKTHBHOCTH
BKJIIOUYAIOT OO0JIBILIOE KOJIMYECTBO KOMOMKOpMa. OJIHAKO 3TO YacTO MPUBOAUT K U3MEHEHUIO CO-
cTaBa pyOIIOBOr0 OMOIIEHO3a U HApPYLICHUIO JEATEIHOCTU MPEDKEIYAKOB, B PE3yJbTaTe Yero
’KBa4HbIC )KMBOTHBIE YTPAuMBaIOT IepeBapuBaTh kieryarky. [1oaToMy cerogHsi BO MHOTHX XO-
3siicTBax Poccuu Hapsity ¢ OBICTPBIM POCTOM MOJIOYHOM MPOAYKTUBHOCTH CHEIMATIUCThI CTaU
PErUCTPUPOBATh YXYALLIEHUE 370POBbs, BOCIPOU3BOACTBA KOPOB M CHUKEHHE MPOIYKTHUBHOIO
JOJITOJIETHS ’KUBOTHBIX.

OcHoBHBIE 3HaHUS O MHUKpodope pyOla U ee QyHKIUAX OBbUIM MOJYYEHBI C MOMOILBIO
KJIACCHYECKHX METOJI0B MUKpOOHOoioruu. OaHako OOJIBIIMHCTBO MHUKPOOPTAHU3MOB pyOIia siB-
JISIFOTCSI CTPOTMMHU aHa3po0aMH, KyJIbTUBUPOBAHHE KOTOPBIX BOZMOXKHO JIAIEKO HE B KaXJ10M Jia-
O6opaTopun.

OnHuM U3 Haubosee MepCIeKTUBHBIX HAa CErOJHAIIHUN JIeHb METOJIOB ISl METareHOMHOI'O
ananu3a mukpoduopsl pyona ssisercss T-RFLP (Terminal Restriction Fragment Length
Polymorphism) — MoJeKyasipHO-OHOIOTMUECKUIT METOA AJIS U3YYEHUS! CTPYKTYpPbl MUKPOOHOMN
HKOCHCTEMBbI, OCHOBAaHHBIN HA aHAJIU3€ MOJIUMOp(HU3Ma JUIMH aMITTU(UIUPOBAHHBIX PECTPUKIIH-
oHHBIX pparmenToB JIHK Mukpoopranuzmos.

B cBs3u ¢ atum B 2007 1 Briepssie B Poccun corpyanukamu komnanuu «bBMMOTPO®» Obuta
IpoBejeHa anpoOanus ¥ MOAU(PUKALKS YCIOBUM TaHHOTO METO/Aa JJIsl U3y4EeHUs MUKPOOHOTO
cooOmiecTBa pyOla KpyImHOro poraToro ckora, HoKa3aHa BbICOKasi BOCIIPOU3BOIMMOCTb PE3YJib-
taroB T-RFLP-ananu3a, coOmocTaBUMOCTh pe3yJbTaTOB HCCIEJOBAaHUM C JIAHHBIMH KJaccH4e-
CKUX MUKPOOHOJIOIMYECKHX METOAOB. be3yCcIOBHBIM JTOCTOMHCTBOM JJAHHOTO METOJIA SIBIISETCS
TO, OH MO3BOJISIET MOJIY4aTh HOBbIE JaHHBIE 00 3KOJIOTMU MUKPOOPTaHU3MOB pyOIia.

B pesynbrate mpoBeaeHus uccienoBaHuil Obuio 3adukcupoBaHo Oosee 200 ¢umotunos
MUKpPOOPTaHW3MOB pyOLI0BO 3KOcHCTEMBI (0aKkTepHii, apxeil, rpuOoB), B TOM YKCIIE 3HAYUTEN b-
HO€ KOJIMYECTBO HEKYJBTUBUPYEMBIX BHJIOB, KOTOPBIE PaHEE C MOMOILBIO TPAJAULIUOHHBIX METO-
JI0OB MUKPOOHOJIOTHH HE y/IaBajoCh WICHTU(PUIMPOBATH U BBIJACINUTH B YHCTbIE KYJIbTYpPHL, U,
CJIeZIOBAaTENIbHO, YCTAHOBUTH POJIb JAHHBIX MUKPOOPTaHU3MOB B IIpolieccax pyOIoBOi (epMeH-
taiuu. Kpome Toro, mokasaHo, 4To NpUMEHEHHUE TaHHOTO MOJIX0/a MO3BOJISET (PUKCHPOBATH JIe-
TaJbHbIE U3MEHEHHS B 3KOcHCTeMe pyOlia Ha YypoBHE (PMIIOTUIIOB MOJ AEHCTBUEM TaKUX (PaKTo-
POB, KaK palllOH, BO3PacT, COCTOSIHUE 3[JOPOBbS )KUBOTHBIX.

Bce 310 1m03BONMIIO BBISIBUTH CBSI3U MEXAY (DPU3MOIOr0-OMOXMMUYECKUMU IOKa3aTeIsIMU
MULIEBAPEHUs, IPOJYKTUBHOCTBIO, COCTOSIHUEM 3/10POBbs )KUBOTHBIX M KOJIMYECTBOM MHUKPOOD-
raHU3MOB B pyOlle KpPYITHOI'O pOraTroro CKOTa, a COOTBETCTBEHHO, MPEIIOJIOKUTh BO3MOXKHYIO
POJIb paHee He N3BECTHBIX MUKPOOPTaHU3MOB B 3KOCHCTEME pyOIia.
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METATEHOMHbBI AHAJIM3 MUKPO®JIOPHI KMIIEYHUKA BOJIbHBIX
KOJIOPEKTAJIbHBIM PAKOM

Kaonao M.P.*, Kypunemuko A.M., Tynukun A.E., Mopo3os B.B., Bracos B.B.

Hncmumym xumuuecxou ouonoeuu u gynoamenmanvuou meouyunvt CO PAH, I[KII "I'enomu-
ka" CO PAH, Hosocubupck

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

MukpoOHOM KHIIIEYHOTO TPaKTa SBISICTCS HanboJiee pa3HOOOPA3HBIM IO BUIOBOMY COCTaBY
U KOJIMYECTBY METa0OIMYECKUX MyTel Cpen BCeX CUMOMOTUYECKUX CHUCTEM YEIOBEYECKOTO Te-
na. VI3MeHeHus: B MUKpOOHOME MOKET OBITh aCCOIMUPOBAHO C PA3TUYHBIMU BHJIaMH 3a00JI€Ba-
HUH, 2 B HEKOTOPBIX CIIyYasiX SABIATHCSA UX MPUUUHON. YKe MOKa3aHO, YTO HEKOTOphIe OaKTepuun
BJIMSIOT Ha pa3BuTHE paka. OpHako o0uue U3MEHEHUsI MUKPOOMOMa MPH Pa3BUTUU OHKOJIOTH-
yeckux 3a0oneBanuil JKKT k HacTosiiieMy MOMEHTY HE BBISICHEHBI U TPeOYIOT AalbHEHIINX HC-
CJIEJOBAaHUM.

[enpro paboTHI SBISIIOCH BHISBICHHE B3aUMOCBSI3U MEXKYy HAJTUYHEM KOJOPEKTAIBHOTO pa-
Ka Yy MalMeHTOB U CTPYKTYPOil MUKPOOHMOMA TOJCTOTO KHUIEYHHUKA. J{Jis 3TOro ObUIO MPOBEIECHO
METareHOMHOE MCCIIeIOBaHNE 00Pa3Il0B CTyJIa MAIIMEHTOB C IEPBUYHO JUATHOCTUPOBAHHBIM pa-
KOM IIpAMOM KUIIKHK. Bo3pact nmauueHToB - OoT 55 10 75 neT; Hu OJAMH U3 NAaUUEHTOB HE MPOXO0-
JTAJT JICYCHUST aHTUOMOTHKAMU.

W3 toranphoii JIHK, BbigeneHHOW K3 00pa3loB CTyna KaKIOro MAIlMeHTa, ObUIHM CKOHCT-
pyupoBanbl ¢pparmenTHble 6ubaroreku IHK u cekBenupoBansl Ha miaatdopme SOLID 5500xl1.
Jlns kakmolt OMOIMOTEeKH OBbLIO MmoaydeHo oT 77 no 153 muH punoB miuHoM 75 HT. ITpu kapTu-
poBaHHMM JaHHBIX Ha reHoM dYenoBeka (hgl9) makerom Bioscope v.1.3 (Life Technology) 6s110
ynaineno B cpenneMm 11% mocnenoBaTenbHOCTEH, oTHOCSIMXCA K 4yenoBedeckoit JJTHK. 3arem
JTaHHbIe ObUTM KapTUPOBaHBI HA pedepeHCHBIN KaTanor reHoB MetaHit ¢ mocnenyromumM aHanu-
30M TaKCOHOMHYECKOTO M (YHKIIMOHAIBHOTO COCTaBa. PEKOHCTPYKIMS TaKCOHOMHUYECKON
CTPYKTYpbI 00pa3IoB MOKa3ala, 4TO MpPEeCTaBICHHOCTh HanboJiee 4acTO BCTPEYaeMbIX B KH-
nIeYHUKe TakcoHOB Oaktepuii (Bacteroides, Prevotella, Roseburia u np.) B uccienyemsix oopas-
1aX HE OTJIMYAETCS] OT TAKOBOM B METAar€HOMHBIX JAHHBIX 3JOPOBbIX NAIMEHTOB, MTOJIYYECHHBIX B
pamkax npoektoB MetaHit 1 HMP. Ananu3 nannbeix ¢ nomompsto cepsuca MALINA nokasain
AQHAJIOTUYHBINA pe3yNbTar.

Jly1st moucka rpymnmn OpToJIOTOB OaKTepUATbHBIX TEHOB M META0OIMYECKUX MyTEH, MIPUCYTCT-
BYIOIIMX TOJBKO y OONBHBIX MAIIMEHTOB Oblia MpoBeaeHa cOopka de novo st Kakaon u3 o6uob-
JUOTEK C TOCIENYIoIIed aHHOTAIMel MONYYeHHBIX KOHTUrOB. beimo oOHapyxkeHno Gomee 500
TPYIIT OPTOJOTUYHBIX TEHOB, MPUCYTCTBYIOIINX B CEKBEHHPOBAHHBIX 00pa3iiax, U B TO XKe BpeMs
OTCyTCTBYIOIIMX B Karanorax MetaHit. basucom st mocnenyromero TMCKpUMUHAHTHOTO aHa-
nu3a OyZeT SBJIATHCS HOBBIM CIIMCOK T€HOB, MOJIYYCHHBIN B pe3ynbrare de novo cOopku mocie
00BEIMHEHUS BCEX CEKBEHHPOBAHHBIX MOCIIEI0BATEIBHOCTEN B 001l Mys1. belTo paccMOTpeHo
JIBa BapraHTa Habopa KOHTUTOB ¢ MUHUMaNIbHOU JuytiHOM 150 1 500 uT. CymMmMapHas IjiuHa KOH-
TUroB coctaBuiia 518 miiH u 182 miH cooTBeTcTBeHHO, N50 - 371 1 997 H. B nmony4eHHBIX KOH-
TUTaX OB OCYIIECTBJICH MMOUCK T€HOB U MOUCK TOMOJIOTHH MPOTHB 0a3 TaHHBIX U3BECTHHIX O€JI-
KOB M ObLI0 HaligeHo 1,460,763 u 283,272 reHa COOTBETCTBEHHO.

B Hacrosimee Bpemst Ipo0IDKaeTCsl paciupeHrne BEIOOPKH JAHHBIX, @ TAKKE ONTUMH3AIUS
CXEM MHOTOMEpPHOTO aHalih3a sl UASHTU(UKAIIUU MAapKEPOB, KOTOPHIE MOTYT CTaTh OCHOBOM
JUTSL paHHEHW TUArHOCTHKHU M BO3MOYKHOW MPO(UIAKTUKU KOJIOPEKTAIBHOTO paKa.

Pabora Obla moaep:xana MEXAUCUUIUIMHAPHBIM HHTEerpauoHHbIM TpanToM CO PAH Ne 137
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METATEHOMHBIN AHAIJIN3 MUKPOBHOI'O COOBLIECTBA
IJIYBMHHOI'O IIOA3EMHOI'O TEPMAJIbBHOI'O MECTOOBUTAHUA B
3AITAZIHOU CBUPU

Kaauukos B.B. Mapnanos A.B., Pasun H.B.
Llenmp “Buounsicenepus” PAH, Mockea
e-mail: vkadnikov@bk.ru

HedrenocHble muacTel MpeaCTaBISIOT cO00M IKCTpEMaTbHbBIE MOI3EMHBIE YKOCUCTEMBI, Xa-
paKTepU3yIOIUecs aHadPOOHBIMU YCIOBUSMH, BBICOKOW TEMIEPaTypoOil U COJIEHOCTBHIO, OTPOM-
HBIM JIaBJIEHHEM. MBI TPOaHAIM3UPOBAIM MHUKPOOHOE COOOIIECTBO MOI3EMHBIX TEPMAIbHBIX
Boa (51°C), BhITEKAOMUX € IIyOuHBI 2775 MeTpoB B He(TENOUCKOBOW ckBakuHe B Tomckoi
obnactu. [[ns XxapakTepuCcTUKH MUKPOOHOTO coodiiecTBa ObLIO MPOBEACHO ABa SKCIIEPUMEHTA -
MOJICKYJISIpHAsT MICHTH(QHUKAINSA MHUKPOOPTaHU3MOB C TIOMOIIBIO NTHPOCEKBEHUPOBAHMS BapHa-
6enbHbIX (pparmenToB reHoB 16S pPHK u cekBeHnpoBaHue MoiHOro MerTareHoMa coo0IecTBa.

B pesynbrate nupocekBeHHpoBaHus BapualenbHbIX pparmenToB reHa 16S pPHK 6su10 ye-
TAHOBJICHO, YTO HAMOOJBIIYI0 100 B coodmiecTBe (~80%) cOCTaBIsAIN MPEACTaBUTENHN OaKTe-
puansHOrO Quiyma Firmicutes, oTHocsammecs K pogam Desulfovirgula (~53%), Desulfotomacu-
lum (~12%), Thermacetogenium (~8%) u paznuunble He KIaccupuupyemole Firmicutes (~8%).
I'uaporeHoTpoHble MEeTaHOT€HHbIE apxeu poaa Methanothermobacter cocTaBWIN OCTaTbHYIO
9acTh cooOIIecTBa. AHaJIM3 TOCIEAOBATEIFHOCTEH METareHOMHBIX KOHTHUTOB BBISIBUJI BOCEMb
nonHopa3MmepHbix reHoB 16S pPHK. ®dunorenernueckuil aHaau3 mocieqoBaTEIbHOCTEH 3THUX
TCHOB TTO3BOJIMJIM HACHTU(GHUIIMPOBATH COOTBETCTBYIONIME MHUKPOOPTAHU3MBL: 3TO (UPMHUKYTHI
Desulfovirgula thermocuniculi, Desulfotomaculum kuznetsovii, nBa Buaa, OIM3KUX K pOaY
Thermacetogenium, U TpU HEU3BECTHBIX OakTepuil dunyma Firmicutes, Onvkailme poacTBEH-
HUKU KOTOPBIX OBUIM BBLAEICHBI M3 TepMallbHbIX MCTOUHMKOB KaBkaza, Slmonuu u TaiiBaHs.
Cpenu apxeit 6611 HACHTUGUIIUPOBAH TOJIBLKO Methanothermobacter marburgensis.

Amnanu3 nocnezoBaTebHOCTEH (DYHKIIMOHAIBHBIX T'€HOB B TOJHOM METareHOME IMO3BOJIMII
OTHECTH MX K ONPEACICHHBIM MUKPOOPTaHU3MaM U MPEICKa3aTh BEPOSITHHIC (DYHKIIUU 3TUX Te-
HOB. Ha ocHOBaHMM aHanmM3a cocTaBa MUKPOOPIaHU3MOB U HabOpa MPUCYTCTBYIOIIMX B MeTare-
HOME T'€HOB MOKHO CJIeJIaTh BBIBOJ O TOM, YTO COOOIIECTBO XapaKTEPU3YeTCs MPEHMYIIECTBEH-
HO XEMOJINTOABTOTPO(HBIM METa0OJIM3MOM, B OCHOBE KOTOPOTO JIKAT MPOLIECCHl OKUCICHUS
BOJIOPO/1a, COMPSDKEHHBIE C BOCCTAHOBJICHUEM CyJbdara. [ Maposn3 MmocTynarmmumx n3BHE BHICO-
KOIOJMMEPHBIX COCTUHEHUH MOXET OCYIIECTBIATHCS MUHOPHBIMU KOMIIOHEHTAaMH COOOILECTBA,
- Oaxrepusmu Thermacetogenium W IPYrUMHU He CylbQaT-peAylupyoIuMu QUPMUKyTaMH, a
Takxke OaKTepHsIMU JIpYTMX TIpyI, Hanpumep, Ignavibacteriae, Planctomycetes n Chloroflexi,
oOHapyKEHHBIMH IIPU aHAJIM3€ COCTaBa coollIlecTBa 0 BapuadenbHbIM (pparMeHTaM I'eHoB 16S
pPHK.

B menoM pe3ynbTaThl 3TOTO MCCIESIOBAHUS MPENOCTABISIOT HOBYIO MH(OPMAIUIO OTHOCH-
TEJIbHO paHee HE 0XapaKTePHU30BAHHOTO MECTOOOMTAHUS M MOKA3bIBAIOT LIEHHOCTh BBHICOKOMPO-
M3BOUTEIIEHOTO CEKBEHUPOBAHHS B UCCIICIOBAHUH CIIOKHBIX SKOCHCTEM.
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CPABHUTEJILHBIN AHAJIN3 METATI'EHOMHBIX JAHHBIX
MUKPOBUOTHEI KHUINYEHUKA  YEJIOBEKA, IIOJIYVYHEHHBIX [IIPU
NCITIOJIb3OBAHUN PA3JIMYHBIX CEKBEHATOPOB BTOPOI'O
[TOKOJIEHHMAL.

Kapnoa U.10.*, Cemamko T.A., Jlapun A.K., Ocnanosa E.A., Tsaxt A.B., Iloneako A.C., 3e-
nenuH A.C., Anekcees /I.I'., Koctprokona E.C.

OI'BYH HUH XM OMPBA Poccuu, Mockea

*e-mail: Irysya87@mail.ru

W3yuenne MexaHM3MOB B3aUMOICHCTBUSI MUKPOOHOTHI KUIIEYHUKA C OPraHU3MOM XOSI3UHA,
a TaKKe BHYTPU CaMOW MHUKPOOHMOTBHI Ha CETOJHSIIHUI JIeHb BbI3BIBACT OOJBIION HMHTEpEC B
OHoJIOoTMU M MeTUIMHE. MeTareHOMHBIA aHaJU3 C TIOMOIIBI0 METO/I0B BBICOKOIIPOU3BOAUTEIb-
HOT'O0 CEKBEHMPOBAHUS - OJMH M3 CaMbIX PAcIpOCTPAHEHHBIX MMOAXO0JI0B UCCIEIOBAaHUS MUKPOO-
HOTO COCTaBa KEIyJOYHO-KUIIIEYHOTO TPAKTa YeJIOBEKa. 3a IMOCIIEAHNE HECKOIBKO JIET B MUPO-
BOW MeyaTH MOSBUIIOCH OOJIBIIOE KOJIMYECTBO PAalOT, MOCBSIIECHHBIX METaréHOMHOMY aHAlU3y
MHUKPOOHOTHI KHIIEYHHKA Y€JI0BEKAa, BHIMOJIHEHHBIX HAa Pa3IMYHBIX CEKBEHATOPax BTOPOTO IIO-
KosieHus. M mpu 3TOM, HE JaHO YETKOro OTBETa Ha BOINPOC, HACKOJIBKO COIMOCTABUMBI MeTare-
HOMHBIC JIaHHBIC, TIOJTyYEeHHBIE C UCTIOJIH30BAHNUEM Pa3HBIX IJIAT(HOPM /ISl CEKBEHUPOBAHMUSL.

Jlns kaxaoro cexBeHaTtopa npu shotgun-aHanuse NPUMEHSIOTCS CBOM MPOTOKOJBI MPHUrO-
TOBJICHUS OUOIMOTEK, ¢ MPUCYTCTBUEM JIMOO OTCYTCTBHEM 3TallOB OYKUCTKH Ha COPOUPYIOIIUX
KOJIOHKaX, 00 3KkcTpakuuent JJHK u3 araposnoro rens. COOTBETCTBEHHO, UCIIOJIB30BAHUE JTaH-
HBIX METOJIOB OYMCTKHM MOXET BJIMATh Ha Ka4ECTBEHHBIH M KOJUYECTBEHHBINH OaKTepUasIbHBINA
coctaB o0Opa3la Ha 3Tarne aHaiau3a JaHHbeiX. Kpome Toro, paznuuus B riryoune npourtenust JJHK
U 00pabOTKU pe3ylbTaTOB CEKBEHUPOBAHUSA, MOTYT NPUBOJUTH K IOSIBICHUIO MJIM MCUYE3HOBE-
HUIO OaKTepUaNTbHBIX POJIOB M BUIOB B METar€HOMHOM COCTaBe 00pasia.

B nannoi#t paGore ObUI MPOBEJECH CPAaBHUTENbHBIM aHAIU3 METAar€HOMHBIX JaHHBIX MHKPO-
OMOTHI KHIIIEYHUKA YEIIOBEKA, OTYYCHHBIX C IPUMEHEHUEM PA3JINYHBIX CEKBEHATOPOB BTOPOTO
HOKOJICHUS.

Pesynbratel shotgun-cexBenupoBanus JIHK psina oOpasuoB kana yesnoBeka € MOMOILBIO
SOLIiD 4 (Applied Biosystems) cpaBHuiu ¢ pesynbratamu shotgun-cexkBenuposanust JJTHK stux
xke oOpasuoB ¢ ucnonb3oBanreMm HiSeq (Illumina) (5 o6pasuos), lon Torrent PGM (Life Tech-
nologies) (3 obpasma), GS FLX + (Roche) (1 o6pazemn). [lomapuoe comocraBienrne MeTareHOM-
HBIX JAHHBIX U1 KaXJI0ro oOpasla Moka3ajo AOCTATOYHO BBICOKOE 3HaYeHHE Kod((uimeHra
koppessinuu o Crimpmeny (0,9340,03). Hapsiny ¢ aTum, oTaensHble OaKTeprabHbIC pojaa, MpH-
CYTCTBYIOLIME B 00OUX CIIydasiX JOCTOBEPHO OTIMYAIOTCS IO MPEICTABICHHOCTH KaK B CTOPOHY
YBEIMYCHUS, TaK U B CTOPOHY €€ YMEHBIICHHUS BIUIOTH JIO MOSIBIICHHS WJIM HCYE3HOBEHUST HEKO-
TOPBIX U3 HUX.

Ha ocHOBaHWM pe3ynbTaToOB MPOJICIaHHONW PadOTHl MOXKHO 3aKIIOYHUThH, YTO METareHOMHBIE
naHHble shotgun-cekBeHHPOBaHUS I KaX10To 0Opaslia, MoJyYyeHHbIe ¢ UCIOJIb30BaHUEM pas3-
HBIX CEKBEHATOPOB BTOPOTO TIOKOJICHUS, MOKHO CYHTATh COTIOCTABHMBIMH.
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CTPYKTYPA MHKPOBHOI'O  COOBIIECTBA BOJHOI  TOJIIH
[JIVBOKOBOJIHOI'O PAIOHA CPEJIHEI'O BAUKAJIA

Kypuiaknna M.U*, 3axaposa [O.P., Ilerposa /I.I1., ["anaussun FO.I1.
Jlumnonoeuueckuti uncmumym CO PAH, Upxymck
*e-mail: maria.kurilkina@gmail.com

HccnenoBanus mo oueHke OMopazHOOOpasusi U CTPYKTYpbl MHKPOOHBIX COOOIIECTB 03.
baiikan 10 HeaBHEro BpeMEHU ObUIM HAIpaBJIEHbl HA U3y4YEHHE KYJIbTHUBUPYEMbIX LITAMMOB, a
TAaKKe Ha  aHalM3 KIOHAIbHBIX Oubmuorek rema 16S pPHK. IIpumenenue meronoB
BBICOKOITPOU3BOJIUTEIBHOIO CEKBEHUPOBAHUS M METAareHOMHOI'O aHaliu3a OTKPBIBAET HOBBIE
BO3MOKHOCTH MOJIEKYJISIPHOTO aHAIM3a B U3YUYEHUH COCTaBa MUKPOOHBIX COOOIIECTB Ha OCHOBE
omnpezaeneHus nocienoparenbHocTeil reHa 16S pPHK, mo3Bosnsier BbIABUTH HEKYJIBTUBHPYEMbIX
IpeJCTaBUTENIE MUKPOOHOIO COOOILIECTBA, a TAKXKE MOJYYUTh MPEACTABICHUE O MHHOPHBIX
TaKCOHaxX 3KocHucTeMbl. Llenpto paboThl OBLIO OIpeneseHHe CTPYKTYpbl M OHOpa3sHOOOpasus
MUKPOOHOTO  cooOmmiecTBa riryOokoBogHOro  paiiona Cpemnero baiikama  meTonom
NUpOCEeKBeHUpOoBaHus GparmeHToB resa 16S pPHK.

[IpoOb1 Gatlikanbckoit Boabsl oTOUpanu B ceHTsI0pe 2009 T Ha LEHTpaIbHON CTaHIIMK pa3pe3a
Vxan-Toukuit (Cpegnuii baiikan; KOOpJIuHAThI 52053/46//0.111., 107031/53//13.;[.) C Pa3JIMYHbIX
riyOuH oT noBepxHocTd 110 1515M (50M ot ana). [ns mUpoceKBEeHUMPOBAaHHUS HMCIIONIb30BAIN
OuOINOTEKY aMIUTMKOHOB, MOJY4YEeHHYI0 B pesynbrate mposeneHus [P ¢ yHuBepcambHbIMU
npaiimepamu Ha ydactok reHa 16S pPHK U341F u U515R CexBenupoBanue npoomin Ha GS
FLX 454 Roche c¢ wucnonp3oBaHueM peareHTOB cepuu Titanium. AHanM3 JaHHBIX
MUPOCEKBEHUPOBAHUSI ~ NPOBOAMIM €  [OMOLIpI0  mporpammbl  Mothur  v.1.22.0
(http://'www.mothur.org).

B pesynbraTe mupocekBeHHpoBaHUs ydactka reHa 16S pPHK 6vuio ompeneneno 28073
nocnenosarenbHocTedl. C noMoibio knaccupukauuu RDP  k nomeny Bacteria 6110 oTHECEHO
27815 mocnenoBarenbHOCTEH, K ToMeHY Archaea - 258, uto coctaBmisier okojo 1% MukpoOHOTO
coobmiecTBa BoaHOM Toymu. B 6akrepuanbHoM coobmiectse BoisiBiieHO 1120 dumotumnos (OTU,
kiactepHoe paccrosiHue - 0.03) mnpunammpkamux K 33 ¢guinam. BoJbIIMHCTBO BBISBICHHBIX
MOCJIEI0BATENbHOCTEN MpUHAAJIEKAIO K JBYM (uiIymMam, MpU 3TOM, JOJs JOMUHUPYIOLIETO
bunyma Actinobacteria 6pi1a HanOONBIIEH HA CPEIHUX TITYOMHAX M YMEHbIIAIACh B TITyOMHHOM
U MPUJOHHOM CJOsIX, a Joiisi Proteobacteria paBHOMEpPHO BO3pacTajla OT MOBEPXHOCTH 0
pUIoHHOTO cinosi. B moBepxHocTOM cioe Takxke npeobnananu ¢uwiymsl Caldiserica, Firmicutes,
Bacteroidetes, Chloroflexi, Cyanobacteria, a TiyOuHHBIE CJIOU OBUIM MPEICTABICHBI TIaBHBIM
obpaszom punymamu Chloroflexi, Bacteroidetes, Acidobacteria n Firmicutes. Takum o0pazom,
cocTtaB 1 OuopaszHooOpas3re MUKpoOHOro coobuiectBa nenareanu Cpeanero baiikana B oceHHuUi
MEPUOJ] CYLIECTBEHHO U3MEHSUINCH 110 BEPTUKAIN BOJHOU TOJILIH.
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YCIIELTHBIN 3 BbIBOP KOPMOBbIX JTOBABOK JUIA
CEJIbCKOXO3ANCTBEHHOMU IITHULIBI 3BABUCUT OT TOYHOI'O 3HAHUA
MUKPO®JIOPBI KNIIEYHHMKA

JlanTes I'.10., Unsuna JI.A., Haropuosa K.B.*, Hukonos 1.H., HoBukosa H.I.
000 «bBHOTPO®Dy, Cankm-Ilemepoype
*e-mail: diatomia@mail.ru

B coBpeMeHHOM NTHUIIEBOJICTBE JIMMUTHUPYIOIUM (PaKTOPOM pa3BUTHUSL IPOU3BOJCTBA SIBIIS-
€TCs CKOPOCTh KOHBEPCUU MUTATENBHBIX BEIECTB, COCPEAOTOYCHHBIX B KOMOUKOpME, B OMOCHH-
TETUYECKHE MPOJYKThl BHYTPU OpPraHU3Ma, YTO HANPSIMYIO 3aBUCUT OT IUIIEBAPUTEIILHOMN CHC-
TeMbl NTHLBL. HapymeHuss MUKpoQIopbl KUIIEYHUKA KYyp, BbI3BaHHBIE (PaKTOpaMU KOPMJICHHUS,
YMEHbBILAIOT MPOJAYKTUBHOCTh NTHIIbI, CHUKAIOT KOHBEPCHUIO KOPMOB U MMMYHHUTET. TOYHBIN
aHaJIM3 MUKPOOHOI'O COOOIIECTBA JKEITYI0UHO-KHILIEYHOT0 TPAKTa MO3BOJISIET PEIIUTh MPpodiemMy
PaLMOHATILHOTO BHIOOpa KOPMOBBIX J100aBOK. [103TOMY 11€NbI0 HAIIMX UCCIIEAOBAHUN SBISIOCH
U3y4eHHE MUKPOQIIOPHI KUIIEYHHUKA CETbCKOX03SIHCTBEHHON MTHIIBI C TOMOIIBIO MOJIEKYJISIPHO-
FeHETUYECKUX METOJI0B, IIO3BOJIAIOIIMX MAKCUMAIbHO TOYHO MTOKA3aTh MOJHYI0 KapTUHY CTPYK-
TYpbl U COCTaBa MUKPOOHOI'O COOOIIECTBA.

Ha 6a3ze monekynspHo-reHeTndeckoit nabopatopun xkommnanun «bHUOTPO®» nposeneHs
JECSITKU HMCCIIE0BaHUN JIEHCTBUS HAa MUKpPOQIIOPY Kyp pa3iMuHbIX KOPMOBBIX J100aBOK U pa-
MoHOB. bakrepuanbHOe COOOIIECTBO KHMIIEYHUKA M3Yy4dalld C IMOMOLIbIO 3KCIpEcc-MeToja Ha
ocHose T-RFLP-ananu3a.

B xone mpoBeeHHBIX HCCIENOBaHMNA OBbUIM IMOJyYeHbI HMPOQUIN MHKPOOHBIX COOOIIECTB
OTJIEJIOB KUIIIEYHUKA JIJIsl pa3HbIX BO3pacTOB OpoilyiepoB U HecylieK. bblio oOHapyKeHo, 4To OT
35 1o 50% ¢unotunoB GakTepuii, OOMTAIOUIMX B KUIIEYHHKE KYp, OTHOCSTCS K HEKYIbTHUBHU-
pPYEMbIM, KOTOpBIE MOXKHO HACHTU(ULUUPOBATH TOJBKO C MPUMEHEHHEM MOJEKYJISIPHO-
reHeTu4eckux mMeronoB. CTpykTypa MUKpPO(DIOpHl U BUAOBOM COCTaB HaYMHAIOT BapbUpPOBATH
IIPY OJIMHAKOBBIX PAallMOHAX, U3MEHEHHBIX 110 OJTHOMY [1apaMETpPy — HalpuMep, IpU BBOAE KOP-
MOBBIX J100aBOK-PETYJIATOPOB MUKPO(]IIOphl. BbUlO BBIABIEHO, YTO MHUKPOOHOE COOOIIECTBO Y
OpoiisIepoB 1OCTUTAET YUCICHHOCTU B HECKOJBKO COTEH (puiaoTumoB yxe K 15 cyrkam. Takum
006pazomM, MUKpo(dIIOpa KUIIEUHUKA OpOiIepoB (GOPMHUPYETCSI B OCHOBHOM 32 CYET KOPMJICHUS.

B xone nmpoBeneHHBIX HCCIeOBAaHUN ObUIO OOHAPYXKEHO, YTO YMCIEHHOCTh psijia (QUIOTH-
OB OaKTepUil KOPPEIUPYET C YCBOSIEMOCTbIO aMUHOKHCIIOT, TOJIOKUTEIIBHO WM OTPULIATENIEHO
BJIMSsS HA OOMEH JIM3MHA, METHUOHMHA, IIUCTEMHA. Y CTAHOBJCHO, YTO MHUKpPOQIIOpa KHUILICUHUKA
Kyp HecTaOMJIbHA U TIOJIBEP>KEHA CUIILHBIM U3MEHEHUSM, IIPEKIE BCErO MO/ BIUSIHUEM BapbUpO-
BaHUsI KOMIIOHEHTOB B COCTaBe palMoHOB. ONTUMHU3ALUN U CTAOWIN3aLUU MHUKPO(IOpPHl KH-
[ICYHUKA OPOMJIEPOB CIIOCOOCTBYET BBOJI B pallMOHBI KOPMOBBIX J100aBOK, HarpuMep (hepMeHTa-
TUBHBIX IPOOMOTUKOB.

B 3akiroueHue HEOOXOIUMMO OTMETHUTh, YTO MOJIEKYJSPHO-TEHETUYECKHE HCCIEeI0BAHUS
MUKpOQuIOpbl KullleyHHKa Kyp Ha ocHoBe T-RFLP-ananuza nmo3BosisioT 3¢(EeKTUBHO OLIEHUTHh
BIIMSIHUE Pa3IMYHBIX KOMIIOHEHTOB PALIMOHOB NTHUIBI HA MUKPO(IOPY, BBHIIBUTH B3aUMOCBSI3U
MEXJly COCTaBOM U CTPYKTYPOH MUKpPOQIIOPHI KUIIEYHHUKA U MTOKA3aTeIsIMU IPOAYKTUBHOCTH. C
nomompio T-RFLP-aHann3a MOXHO OCYIIECTBUTh PAllMOHAJIbHBIA BBIOOP KOPMOBBIX /100aBOK
JUISL KYp, PETYJIUPYIOIIUX MUKPO(DIIOpPY, CHU3UTH PACX0/Ibl HA KOMOMKOpPMa U MX KOMIIOHEHTBI, U,
TaKuM 00pa3oM, HOBBICUTh 3P PEKTUBHOCTH PAOOTHI Ha NTUIEPaOpUKaX.
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CPABHUTEJIHBIN AHAJIN3 OLIEHKM MUKPOBHOI'O COOBIIIECTBA
KNMIIEYHMKA YEJIOBEKA ITPU NCITIOJIb3OBAHM CEKBEHNPOBAHUIA
BAPUABEJIbHBIX VYYACTKOB TI'EHOB 16S PPHK UMW SHOTGUN-
CEKBEHMPOBAHUA

OcnanoBa E.A.*, Kaprnoa U.10., Jlapun A.K., Cemamko T.A., Taxt A.B., [lonenko A.C., 3e-
nenuH A.C., Anekcees /I.I'., Koctprokona E.C.

OI'BYH HUU XM ©OMBA Poccuu, Mocksa

*e-mail: less lena@rambler.ru

CrnoxwuBIIMECs B MPOLECCE IBOJIIOLUN MHUKPOOHBIE COOOIIECTBA YEJIOBEKA, MPEICTABIISAIOT
0COOBIi MHTEPEC B CBA3M C MX 3HAYMMOHN (DYHKIIMOHAIBHON POJIbIO B (POPMUPOBAHUU U MOAJEP-
KaHUM 310pOBbsl. MOJIEKyJIIpHO-T€HETUYECKUE METObl, MOJIYYUBIIME PAa3BUTHE B IOCIEIHUE
JECATUIIETUS, JAIOT BO3MOXKHOCTh ITTyOOKOH OLIEHKH pa3HO00pa3usi MUKpOOMOTHI KHMILIECUHUKA
0e3 aTana KyJIbTUBHUPOBAHUS U MO3BOJISIOT BBISBISATH B3aUMOCBSI3U KaK MEXJy MHUKPOOPTaHH3-
MaMH B COOOIIECTBE, TAK U MEXJIYy MUKPOOPIaHU3MaMHU M XO3SIMHOM. AHaJIM3 MHUKPOOHOTO Co-
o0I11ecTBa OCYIIECTBISETCS C IOMOIIBIO JIBYX OCHOBHBIX METOAMYECKUX IOAXO0/0B: CEKBEHUPO-
BaHHUe BapHabeNbHBIX y4yacTKoB reHoB 16S pubocomansnoit PHK mim nonnoe cexkBeHnpoBaHue
Ire€HOB MHKPOOpPraHM3MOB, UX IUIa3MujA U BUpYycoB (shotgun-cexBenupoBanue). K Hacrosmemy
BPEMEHH OIyOJMKOBaHbI JECATKH HAYYHBIX HCCIICOBAHUNA C MPUMEHEHHEM TOr0 WM HHOTO
[0JIX0/1a, HO MPAKTHYECKH OTCYTCTBYIOT PabOThI IO COMOCTABJICHUIO UX PE3YJIbTATOB, A3 U Te
coJiepKaT MPOTUBOPEUNBbIE BHIBOIBI.

B nacrosiueit pabote npeanpuHsATa MOMNbITKA OLIEHUTh CTENEHb COOTBETCTBUS PE3yJIbTATOB,
MOJIYUEHHBIX Ha OCHOBE aMIUIM(UKAIMN U MUPOCEKBEHUPOBAHUS BapualeNbHOro ydactka V1-
V5 renos 16S pPHK Ha 454/Flx+ (Roche) u shotgun-cekBenupoBanust Ha SOLiD 4 (Life Tech-
nologies) cymmapnoii JJHK MukpoOuoTh! kuiieuHuka 4eaoBeKa, HoJydeHHON U3 00pa3lioB Kaia
0T 9 nanueHToB. AHAIN3 HYKJIEOTHIHBIX ITocienoBareiabHocTel reHoB 16S pPHK npoBoaunics ¢
ucnosb3oBanueM 0a3bl qanHbIX RDPII. HykiieoTunnbie nocinenoBaTenbHOCTH, TOTYyYEHHbBIE TPU
shotgun-cexBeHMpOBaHNUHU, ObUTH BBHIPOBHEHBI Ha peepeHCHbIC T€HOMBI M3 0a3bl JaHHBIX, CO-
nepxaiei 444 MoaHBIX HYKJICOTUIHBIX IOCIEI0BATEIIbHOCTH '€HOMOB Pa3IMUHbIX OakTepui -
npeacTaBuTeNIell MUKpO(IOpsl KUIIeYHHKa 4enoBeka. IIpoBeneHHBIN KiacTepHbI aHaIu3 00-
pas31oB Mo OakTepHaJbHOMY COCTaBY Ha OCHOBaHUM cekBeHupoBaHus reHoB 16S pPHK u shot-
gUN-CEeKBEHUPOBAHUS YKa3bIBACT HA 3HAUUTENIBHOE PACXOXACHHUE MEexay oOpasuamu. OTo MoA-
TBEPKAAETCSl HU3KUMH 3HAYCHUSAMHU Kod(uienta koppenauuu no CnupMeHy Mexay MnapHbl-
MU 00pa3liamMM, KOTOpblE HE3HAUMTENBHO MPEBBILIAIOT (POHOBYIO Koppeisiuuto. Habnronaembie
pasnuyMs B CTPYKTYpE MCCIETyeMOro MUKpOOHOTO COOOIIECTBa MOTYT OBITh CBSI3aHbI C HEOAHO-
3HAYHOCTBHIO KJIACCU(UKALMU MUKPOOPTaHU3MOB, @ C JIPyroil CTOPOHBI € 3KCIEPUMEHTAIbHBIMU
0COOEHHOCTSIMM TOJIy4eHHs JaHHbIX (cnenuduyHocTs npaiimepoB it reda 16S pPHK, uncio
KOIIUH I€HOB HAa T'€HOM U Jp.), pealu3yeMbIX B ATHX mojxoaax. [losyueHHble pe3ynbTathl je-
MOHCTPUPYIOT HEOOXOJUMOCTh pacuIMpeHust 6a3bl TEHOMOB JUIsl aHAIK3a pe3ysibTaToB shotgun-
CEeKBEHHUPOBAHUS C OJTHOM CTOPOHBI M HAOOOPOT, OOBEIMHEHUSI TAKCOHOB, MOJIY4YaeMbIX B pe-
3ynbTare aHaiusa BapuadenbHocTH reHoB 16S pPHK, B Gonee Bbicokue MOpPSIIKY, MPEXKIE YEM
CPaBHEHHUE PE3YJIbTAaTOB JAHHBIX IOJXOJO0B CTAHET BO3MOYKHBIM — U SIBIISIOTCS IIEPBBIM LIarom
Ha IIyTH K PELICHUIO 3TOU 3a/1a4u.
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PASHOOBPA3UE  MMKPOBHbBIX COOBIIECTB TEPMAJIbHBIX
NCTOYHUKOB BAUKAJIbBCKOU PUDPTOBOU 30HBI

PagnarypyeBa A.A., JlaBpentbeBa E.B.
Hncmumym obweti u sxcnepumenmanvuou ouonrocuu CO PAH, Ynan-Y¥0>
*e-mail: aryuna_rg@mail.ru

baiikanbckuil permoH oTiaMyaeTcs pa3HooOpa3ueM BOJHBIX M HAa3€MHBIX 3KOCHUCTEM, KOTO-
pbI€ SIBIISIFOTCS. MECTaMH AaKTUBHOM JESATENIbHOCTH AKCTPEMOQUIbHBIX MHUKpPOOpraHuzMoB. B
TEpPMaJIbHBIX UCTOUYHUKAX (DOPMUPYIOTCS MUKPOOHBIE COOOIIECTBA, alalTUPOBAHHBIE K BBICOKUM
TeMIeparypam U 1meaoyHsiM pH.

OcHOBHO 3a71aueil ncciieJ0BaHus SBIISIIOCH U3yYeHHE MUKPOOHOT0 pa3HooOpas3us B podax
MHUKpPOOHBIX MaTOB TE€PMaJIbHBIX UCTOUYHUKOB baiikanbckoi pudtoBoii 30Hb (Aiia, Ypo, Y M-
xet, 'ycuxa u Kyuurep). McToOUHHKN XapaKTepU3yHOTCs pa3iMYHON TemmnepaTypoil oT 23 a0
55°C u pH or 8,1 o 9,4. CekBenuponanue BoinosnHeHo B LIKII «I'enomuka» CO PAH.

Bce nzyuenHnsle npoObl OTIMYAIOTCS OTHOCUTENHHO HEOOIBIIUM Pa3HOOOpa3ueM U JOMUHU-
poBanueM mpenacraButenein cemeiictBa Chloroflexaceae, Thiotrichaceae, Acetobacteraceae u
Sphingomonadaceae. O01elt xapakTepHOH 0COOEHHOCTHIO MUKPOOHBIX COOOILECTB TePMaIbHbBIX
HMCTOYHHMKOB SIBJISIETCSl IIMPOKOE pachpocTpaHeHUEe cemeicTBa Thermaceae. AHanu3 pe3yibTa-
TOB IOKa3aJl, YTO KOJMUYECTBEHHBIH M KaYeCTBEHHBIN COCTaB OAKTEPHAIBLHOIO pa3HO0Opa3us BO
MHOI'OM 3aBUCHT OT (PU3UKO-XUMHUECKUX YCIOBUHN Cpe/ibl 0OUTaHHMA.

Pa6ora Beimonuena npu nogaepxkke rpantoB GLIT MO P® Cornamenue 8116 u 8881, PODU

Nel12-04-10048 x, 12-04-98079 p cubupp_a, Wurerpanmonnsie mnpoektsl [Ipesnguyma CO
PAH Ne 5, 56, 94.
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AHAJIM3  PA3BHOOBPA3MS W PEKOHCTYKLMS  ®UJIOTEHUU
MUKPOBHBIX COOBLIECTB ADPOBHOM W AHADPOBHOM 30H
COATHOBOI'O BOJIOTA HA OCHOBAHUU JTAHHBIX
[MMPOCEKBEHMPOBAHNS 'EHOB 16S PPHK

CepkedaeBa IO.M.*, Henpm C.H.
Huemumym muxpobuonoeuu umenu C. H. Bunoepadckoeo PAH, Mockea
*e-mail: juls@list.ru

BonoTHble KOCHCTEMBI SIBISIFOTCSI OAHUMH W3 HamOoJjee pacnpocTpaHeHHBIX B CeBepHOM
noJymapuu, B ocobeHHoctu Poccun, rae oHu coctaBisioT 10 80% TeppUTOPHHM HEKOTOPBIX
pernonoB. Kucinbie carnoBpie 6070Ta UTPAIOT KITFOYEBBIE POJIA B TJIOOAIBHBIX IUKJIAX BOJIBI U
yriepoaa. OnHako MHKpOOHBIE cOOOIECTBa C(arHOBBIX OOJIOT 10 CHX IOpP OCTAIOTCA Majo
u3ydeHbl. B HacTosmieil pabore Mbl MCIONB30BAIM JaHHBIE MUPOCEKBEHUPOBAHUS reHOB 16S
pPHK nns ananusza pa3zHooOpasusi M PEKOHCTPYKLUHM (UIOTEHHH MHKPOOHBIX COOOIIECTB
a’poOHOM 1 aHa’POOHOM 30H TTpodIIs cepBEepHBIX charHOBBIX O0OT [1].

O6nexTamu uccienoBanus ObutH o0pasubl Topda 601. ObyxoBckoe (Poccus, SpocnaBckas
obmactp). [To deTkipe obpasua ObM 0TOOpaHbI U3 adpoOHoit (0-5 cM) U ana’spobHOI (45-50 cm)
30H. 13 kaxxnoro u3 BockMu o6pasuos Beiaensuin JJHK. I'enst 16S pPHK ammudunuposanu c
IIOMOUIBIO YHUBepcalbHbIX NpaiimepoB 907F n 1392R nns nocnenyromero cekBenuposanus (GS
FLX Sequencer, Roche). IlepBuunbie nannble ¢(uiabTpoBaiu (MO KadecTBY, JUIMHE, YIAJISAIU
“mrymbr”, etc.), U mpouenue oToop MOCIeI0BaTEIbHOCTH MCIOIB30BAIN Ul JlalbHEHIIero
aHayu3a.

B o0mueii crnosknoctu 66110 nosryyeHo 42 096 yactuunbIx (cpeanss anuHa ~430 Hi)
nocnenoBarenbHocTeil TeHoB 16S pPHK. U3 Hux 2 135 mocnenoBarenbHOCTEH OTHOCHIINCH K
Archaea, 2732 — x Eukarya w 37229 mnpuHauiexanu HACENSIOMUM C(HarHoBbIl TOpd
OakrepusiM. Cpenu nocieaHux ObUTM Hanbosee pacpoCTpaHeHbl IpeAcTaBuTenu Acidobacteria,
Alphaproteobacteria, Actinobacteria, Verrucomicrobia, Planctomycetes, Deltaproteobacteria n
Gammaproteobacteria.

PaznooOpasue Oakrepuil ObUIO BBIPAXEHO B ONEPAIMOHHBIX TAKCOHOMHMUYECKHX E€AMHHUIAX
(OTE) ¢ ypoBHeMm cxonactBa 97%. B aspoOHOIT 30HE 3TOT MOKa3aTeib ObLI 3HAYUTEIHHO BBIIIIE,
yem B aHa’poOHOI (882 u 483 OTE cootBerctBeHHO). [Ipu 3ToM Tonbpko 96 OTE Obin 11t HEX
OOLINMH.

Ha ocHOBaHMM MONy4eHHBIX YaCTUYHBIX MocienoBarenbHocTedl reHoB 16S pPHK Obuia
TaK)K€ PEKOHCTPYHpOBaHA (PUIOT€HUHUS MHUKPOOHBIX TIPYNIHMPOBOK, HACENAIOMIUX C(arHOBBIN
topp. Okaszanmoch, YTO JIMIIb HeOosblIass WX YacTh MoOrja OBITh COOTHECEHA C
OXapaKTepU30BaHHBIMM MHUKPOOPTraHM3MaM{, B TO BpeMs Kak OOJBIIMHCTBO BbISBICHHBIX
(GWIOTUIIOB OTHOCWJIACh K HEKYJIbTUBUPYEMBIM  MHKpoopranuzMam. Hamu ycraHoBieHa
YHCJIEHHOCTDh BBISIBJICHHBIX TPYIIIUPOBOK U 3aKOHOMEPHOCTH MX paclpeselieHus: B a3poOHOU U
aHa’poOHOI1 30Hax mpoduiis 6omoTa.

Pabora nmoxnep:xana Hay4HO-HUCCIIEA0BaTeNbCKOM cTunengue DAAD 11 MOJOABIX yUeHBIX
(reference no. A/11/86114).

I. Y.M. Serkebaeva, Y. Kim, W. Liesack, S.N. Dedysh (2013) Pyrosequencing-Based
Assessment of the Bacteria Diversity in Surface and Subsurface Peat Layers of a Northern
Wetland, with Focus on Poorly Studied Phyla and Candidate Divisions. PLoS ONE 8(5):
€63994. doi:10.1371/journal.pone.0063994.
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USING METAGENOMICS FOR UNDERSTANDING FUNCTIONALITY OF
COMPLEX MICROBIAL COMMUNITIES

Chistoserdova L.
University of Washington, Seattle, USA
e-mail: milachis@uw.edu

We are applying functional metagenomics to study microbial communities important in
methane cycling in freshwater sediments using Lake Washington in Seattle, USA, as a model.
Cultivation-based experiments in the past have uncovered the presence of methane oxidizers be-
longing to two major groups, Methylocystaceae and Methylococcaceae. However, tools for cul-
ture-independent detection uncovered not only methanotrophs, but also a wide diversity of spe-
cies known as bona fide methylotrophs but not known for methane oxidation. These results sug-
gested that either C1 substrates other than methane were supporting these communities or that
the metabolic scheme of methane oxidation to CO,, being carried out by a single type of bacteria
(methanotrophs), may have been incorrect and methane oxidation is a community affair. We ap-
proached these alternative hypotheses via functional metagenomics, combining stable isotope
probing and deep metagenomic sequencing. These experiments indicated that, as expected,
members of the Methylococcaceae family responded to methane stimuli. However, a clear re-
sponse was also seen from the Methylophilaceae species that are not known for methane-
oxidizing capacity. In addition, both functional types were predicted to encode enzymes involved
in denitrification, suggesting that methylotrophy in lake sediments may be interlinked with nitro-
gen metabolism. We further addressed alternative modes of methane oxidation, identifying
community members active in aerobic versus microaerobic conditions, and specifically address-
ing the role of nitrate as a potential alternative electron acceptor. One of the major discoveries of
this project was identification of the Methylococcaceae species as key methane oxidizing species
not only in aerobic but also in microaerobic conditions, with these species also positively re-
sponding to nitrate. The second major discovery was the apparent participation of other species
in methane metabolism, likely through cooperation with Methylococcaceae. Most remarkably,
our data indicated that the Methylococcaceae must employ different modes of metabolism in dif-
ferent conditions and that they engage in different partnerships, dependent on the amount of
oxygen and the presence of nitrate. Overall, our data suggest that the old model of methane con-
sumption in which methanotrophs convert methane to CO, and biomass is both incorrect and
simplistic. Instead, methane cycling appears to involve community partnerships. In aerobic con-
ditions, the Methylococcaceae appear to partner with the Methylophilaceae, while in microaero-
bic conditions, they appear to partner with a broad range of heterotrophs, likely providing nutri-
ents and/or electron donors for their partners. In each case, these interactions may involve flows
of both carbon and nitrogen. Our findings result in a novel outlook at environmental methane
cycling and have significant implications for understanding other major elemental cycles.
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PYROSEQUENCING REVEALED SIMILAR SPECIES COMPOSITION OF
MICROBIAL COMMUNITIES ASSOCIATED WITH TWO ENDEMIC
SPONGIES FROM LAKE BAIKAL

Gladkikh A.S., Kaluzhnaya O.V.*, Belykh O.I., Parfenova V.V.
Limnological Institute SB RAS, Irkutsk,
*e-mail: oksana@lin.irk.ru; x-sun77@rambler.ru

Sponges (Porifera) accumulate within their body a wide variety of microorganisms, such as
heterotrophic bacteria, cyanobacteria, microscopic algae, fungi, etc. In some sponge species,
microbes may reach over 50% of the total biomass of the community. They are involved in
photosynthesis, carbon fixation, nitrogen transformation, anaerobic metabolism and also perform
protective functions. The microbial communities in many sponge species have been studied in
detail in recent years. In contrast there are few studies concerning the diversity of bacteria
associated with freshwater sponges. This group of sponges consists of 150 species, which
occupy a wide range of freshwater habitats: lakes, rivers, streams, fjords, garden ponds, etc.

In present study for the first time, 454 pyrosequencing of 16S rRNA gene fragments was
applied to the analysis of bacterial communities associated with freshwater sponges. Two
endemic sponges of Lake Baikal — the branching sponge Lubomirska baicalensis and the
encrusting one Baikalospongia sp. — were subjects of the study. The total DNA was isolated from
the samples using a DNK-Sorb kit (Russia). Amplification was performed using the eubacterial
primers 9F and 541R flanking the V1-V3 regions of the 16S rRNA gene. Metagenomic
sequencing of the 16S rRNA gene fragments was performed on a Roche/454 Genome Sequencer
FLX Titanium (ChemLab Inc., Seoul National University, Republic of Korea). The maximum
length of the obtained sequences was 510 nucleotides. Analysis of the L. baicalensis community
included 6,873 sequences of the total length of 3,000,660 nucleotides and that of the
Baikalospongia sp. community, 6,817 sequences of the total length of 2,931,465 nucleotides.
Analysis of microbial diversity revealed a total of 426 operational taxonomic units (OTUs) in the
community of L. baicalensis and 428 OTUs, in microbiome of Baikalospongia sp. In both
communities composition and proportions of bacterial systematic groups showed the high level
of similarity. Altogether, 24 bacterial phyla dominated by Bacteroidetes, Proteobacteria, and
Actinobacteria were identified. The taxonomic composition of the sponge symbionts has been
shown to correlate with that of planktonic community of the lake. Based on the data obtained we
conclude that Baikalian sponge occupying similar ecological niches demonstrate no significant
differences in the diversity profiles of symbiotic communities; the “core” microbiome of sponges
is affected by environment-associated community. The results of the study showed that
taxonomic diversity of the freshwater sponge-associated communities is comparable to that of
known marine representatives . Certainly, the data obtained in this study considerably expand our
knowledge on structure and diversity of microorganisms associated with freshwater sponges.
However, for comprehensive understanding of principles of symbiotic interactions, functioning,
and co-evolution of microbial associations with freshwater sponges, further studies, aimed at
analysis of interspecies, seasonal, ecological and other specific features of the freshwater
sponge-associated communities, is required.

The work was supported by RFBR projects Ne 11-04-00323-a and Ne 12-04-31672-mol-a.

48

Metagenomics



SPECIAL TRAITS OF RUSSIAN GUT MICROBIOME: FUNCTIONAL
ANALYSIS AND CROSS-NATIONAL COMPARATIVE STUDY

Tyakht A.V."", Kostrjukova E.S.", Popenko A.S.", Alexeev D.G."?, Govorun V.M.'*?

'Research Institute of Physico-Chemical Medicine, Moscow

’Moscow Institute of Physics and Technology, Dolgoprudny

IShemyakin-Ovchinnikov Institute of Bioorganic Chemistry of the Russian Academy of Sciences,
Moscow

*e-mail: at@niifhm.ru

The human gut microbiota is the “latest discovered organ” of the human body, with func-
tions ranging from digestion and protection against pathogen colonisation to host immunity and
central neural system regulation. Its composition is influenced by genetics, delivery mode, diet,
lifestyle, medical treatment and other factors[1]. Identification of global microbiota diversity in
world population is important for understanding the role of microbiota in health and discovering
means for its modulation for disease prevention and treatment. Culture-independent methods,
such as high-throughput DNA sequencing, provide insight into the total genomic composition
(metagenome) from both a taxonomic and metabolic perspective. Recently, several studies have
produced large metagenomic datasets representing gut microbiota of populations from different
countries: USA, Denmark, China, Venezuela and Malawi [2-5]. However, there is underrepre-
sentation of metagenomic studies in Russia, the largest country in the world by total area.

Here we have conducted a descriptive and comparative study of Russian population gut mi-
crobiota using whole-genome sequencing. Taxonomic analysis showed that while the prevalent
bacterial taxa were the same as in the samples from Western Europe and North America, with
transitioning to the Eastern Russia and rural regions we discovered their novel quantitative com-
binations (particularly, dominated by Firmicutes and Actinobacteria). Gene repertoire analysis
demonstrates that novel Russian metagenomes are distinct by enrichment of the functions asso-
ciated with abundance of Gram-positive Firmicutes. We suggest that further exploration of me-
tagenomes in rural and remote areas is likely to reveal novel community types that represent his-
torical variants of microbiota diversity prior to the widespread consumption of industrial food
and antibiotics.

The research was funded by State Contracts 16.512.11.2111, 16.740.11.0371 and RFBR Grant
12-07-90008

1. Lagier, J.-C., Million, M., Hugon, P., Armougom, F. and Raoult, D. (2012) Human gut micro-
biota: repertoire and variations, Front Cell Infect Microbiol., 2: 136.

2. Qin, J. et al. (2010) A human gut microbial gene catalogue established by metagenomic se-
quencing, Nature, 464: 59-65.

3. Human Microbiome Project Consortium. (2012) Structure, function and diversity of the
healthy human microbiome, Nature, 486: 207-214.

4. Yatsunenko, T. ef al. (2012) Human gut microbiome viewed across age and geography, Na-
ture, 486: 222-227.

5.Qin, J. et al. (2012) A metagenome-wide association study of gut microbiota in type 2 diabe-
tes, Nature, 490: 55-60.
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TEHOMMUWKA BAKTEPUH U BUPYCOB

HHOJIHOTEHOMHOE CEKBEHUPOBAHWE BIFIDOBACTERIUM LONGUM
GT15: CPABHUTEJIbBHbBIM T'EHOMHBIM AHAJIN3, TJIOBAJIbHBIE
PEI'YJIATOPHBIE 'EHBI, YHUKAJIbHBIE I'EHBI

JlaHUIIEHKO B.H.*, Apepuna O.B., 3axapesuu H.B., Knumuna K.M., Hezamernunosa B.3.
HUncmumym obweti cenemuxu um. H.U. Basunosa PAH, Mockea
*e-mail: danilenk@rutenia.ru

Henp pabotel: IlomydeHune MONHOM MOCIENOBATENbHOCTH I'€HOMAa M AHHOTAIUS IITaMMa
Bifidobacterium longum GT15, uzomupoBannoro B 2011 romy U3 COAEPKUMOTO KHIIIEYHUKA
3JI0pOBOT0 B3pociioro yenoBeka u3 LlenTpanbHoro permona Poccuu; npoBeneHue cpaBHUTENb-
HOT'O0 T€HOMHOI'O aHAJIN3a; MOUCK U UACHTU(PHUKAIMS II100aTbHBIX PEryIsSATOPHBIX U YHHUKAJIBHBIX
T'€HOB.

[TonHbIit reHOM ObUT MOJTyYeH NP IOMOIIM CEeKBEHATOpa HOBoro nokojeHus Roche 454 GS
Junior. O0beaHEHNE KOHTUIOB U 3alOJHEHHE MPOMEKYTKOB MEXIY HHUMH OCYLIECTBIISLIOCH
rpu nomouy meroaa ITIP. [Ins cpaBHUTENBHOIO T€HOMHOIO aHAJIM3a UCIOJIb30BaIN IIPOrpaM-
My Mauve. OTKpBITbIE paMKU CUUTHIBAHUS MCKaIU MpH nomoinu nporpammel GeneMark. [os-
Has QYHKIMOHAIbHAs aHHOTAlUA ObLIa IPOBE/IEHA ABTOMATUYECKH ITPH JETIOHUPOBAHUU T€HOMA
Ha caiite NCBI. Ilouck yHUKanbHBIX T€HOB MPOU3BOJIMIICS MPHU MOMOIIU CKPHUMTA, C UCIIOJIb30-
BaHueM nporpammbl BLAST u ananu3za no 6a3ze ganaeix GenBank.

[lonyuennble pesynpraThl: Hamum OCyIIECTBIEHO IOJIHOI€HOMHOE CEKBEHHPOBAHME
Bifidobacterium longum GT15, aHHOTanMs U CpPaBHUTEIbHBIA T€HOMHBIN aHAJIU3 C aHAJIOTHY-
HbIMU TeHOMamu u3 0a3bl qaHHbIX NCBI. I'eHOMHas mociemnoBaTenbHOCTh ITamma B.longum
GT15 3apenonupoBana B 6a3e nanHsix NCBI BioProject (renomusiii nmpoext ID:PRINA191592).
Bcero cexBenupoBano 118,599 puna, npu 3Tom cpenHsasa AnuHa puaa cocrasuina 424 n.o. B pe-
3ysibTaTe cOOpKH OBLT cOOpaH 41 KOHTUT cO cpeaHUM MOKpheITHEM 20x. O01Ias AJInHA BCEX KOH-
TUTOB cocraBuia nopsaka 2,309,998 mun m.o., GC coctaB — 59,65%. UnentudunmpoBaHo
1954 rena, 5 rRNA onepona, 48 renoB tRNA, 13 IS snemenToB. M3 mpoOMOTHYECKIX BBISBICHBI
TeHbl, Koaupyrouue: 6aktepuouut epiciolin 280; ruaposaspl, yyaCTBYIOIIME B yTUIM3ALUN OJTU-
r0 U MoJucaxapusioB — 6osee 15 reHoB; reHbl, OTBETCTBEHHBIE 3a a/Ire3Ui0 (5 T€HOB); T€HbI UM-
MYHOMOJYJISIIMM, B TOM YHUCIJIE, YYaCTBYIOUIME B KOMMYHHKAIMU C KJIETKaMU KHILIEYHHKA, a
TaKXe, aHTUKaHLEeporeHHble reHbl. [loMruMo 3Toro, B reHoMe WIAeHTU(UIIMPOBAHbI IJ100aIbHbIE
pEeryJsTOpbl TPAHCKPUIILIUM: dYeThIpe whiB-like TeHa, TpaHCHSIMU: TEHBl CHUCTEM TOKCHH-
aHTUTOKCUH: relB, vapC, Hepn-mnt; TOCTPaHCISLMOHHON MoaudHUKanuu: 6 TEHOB CEpHH-
TPEOHMHOBBIX MPOTEMHKHUHA3 SyKapuoTuyeckoro tumna. OOHapykeHO 35 yHHKaldbHBIX TI'€HOB
obmelt mpoTspkeHHOCThIO 34321 1m.0., KOTOpble OTCYTCTBYIOT Yy IpeJCcTaBUTENeld BHIa
Bifidobacterium longum; u3 Hux 21 reH, XxapakTepeH TOJbKO JJs ITaMMOB Oudunobakrepuii,
BBIJICJICHHBIX Yy kuUTene Pocecun.

Komno3sumus OakTepHalbHbIX BUAOB M IITAMMOB MUKPOOHUOTBI KOPPEIHUPYET CO MHOTMMHU
3aboseBaHusAMU (Hecnieunuyeckuil si3BeHHbIH KonuT, quadet Il tuma, pak u np.). [Ipencrasu-
tenu BuAa Bifidobacterium longum SBIAIOTCS BaXXHBIM MPOOUOTUYECKUM KOMIIOHEHTOM KHIIIEY-
HOM MUKpOOHOTHI. O0Cy)KaaeTcst BO3MOKHas (PyHKIIMOHAJIbHAS POJIb F€HOB — IVI00AJBHBIX PEry-
JSATOPOB M UX UCMOJIb30BaHUE B KauecTBE (PYHKIMOHAIBHBIX OMOMAPKEPOB MPH METAr€HOMHOM
ananuze Mukpoouom JKKT uenoBeka B HOpME U IATOJIOTHH.
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COYETAHUE PA3JIMYHBIX IIOAXOAOB CEKBEHUPOBAHUA JJIA
[TOBBIIEHUA  OOOEKTUBHOCTU  CBOPKM  BAKTEPUAJIBHOI'O
I'EHOMA HA ITPUMEPE SPIROPLASMA MELLIFERUM.

baoenko B.B.*, Kapnosa W.1O., ManonoB A.N., AnekceeB /I.I'., Koctprokosa E.C., 'oBopyH
B.M.

HUU Dusuro-xumuuecxou meouyurnwvt PMBA Poccuu, Mockea

*e-mail: daniorerio34@gmail.com

CoBpemennble TexHONMOTHU cekBeHnpoBanus JJHK mo3BosstoT yenenHo xapakrepu3oBars U
OIKCBIBATh TEHOMHOE pa3HO00pa3ue MPOKApHUOTHYECKUX U DYKaPUOTHUYECKUX OpraHu3mMoB. Tem
HE MEHee, OKOHYaTeIbHasi cOOpKa MOJHBIX TEHOMOB (HalpuMep, NOJy4YeHUE 3aMKHYTOrO KOJIbIa
JUIst OaKTepuil) TOJIBKO C MOMOLIbI0 CEKBEHUPOBAHUS, SBJISETCSl OUEHb HE MPOocToil 3amaueit. Oc-
HOBHOI po06IeMOH SIBIISIOTCS CJI0XKHO YCTPOSHHBIE T€HOMBI, B COCTaBe KOTOPBIX MPUCYTCTBYIOT
Pa3IMYHOTO POJIa TIOBTOPHI, Pa3MEPhl KOTOPBIX MPEBBIIIAIOT JTHHBI IPOUTEHHS, JOCTYITHBIC JUIs
OOJIBIIMHCTBA COBPEMEHHBIX CEKBEHATOPOB.

Henpto wHameir paboThl OBUIO TMOMYYEHHE IIOJTHOTO TeHoMma Oaktepuu Spiroplasma
melliferum.

bakrepuanbpnas xpomocoma S.melliferum cocrapnser nopsaka 1,45 MIIH.ILH., U XapaKTepHu-
3yerca Hu3kuM ['1] cocraBom (26%). BaxkHOl 0COOEHHOCTBIO F€HOMOB CIIUPOIUIA3M SIBISETCS
NPUCYTCTBUE OOJIBIIOTO KOJIMYECTBA MOBTOPSIIOIIUXCS 3JEMEHTOB IPEHUMYIIECTBEHHO B BHIIE
¢aroBsix nocnenosarenbHocTelt (0T 20% pa3mepa reHoma u 6osiee), AJIMHA KOTOPHIX MPEBbIIIa-
et 7 ThIC.ILH.. Tak ke, [ist OONBIIMHCTBA CIHUPOILIA3M XapaKTEpHO HATMYUE HKCTPAXPOMACOM-
Hoit JIHK B BuIe KpynHBIX MaJOKONUHHBIX I1a3Mui. Bee nmepeunciieHHble 0COOEHHOCTH Jie-
naroT reHoMm S.melliferum cnoXxHBIM 0OBEKTOM JJIsi CEKBEHUPOBAHUS U COOPKHU.

st mosydeHust mocieaoBatenbHOCTH reHoma S.melliferum, HamMu OBUTM HCIIOJIB30BAHBI
CJIEYIOIINE TOIXOBL:

- IIa3MuiHas 6ubnuoreka GparmeHToB reHoMa JIMHON 2000 11.H.,KOTOPYIO CEKBEHUPOBAIIN
¢ ucnons3zoBanueM 3730xl (Applied Biosystems, CILA)

- Oubnmoreku mapHbix pparmenToB renomuoit JJHK ¢ marom 2-3 T.m.H. 1 5-6 T.1I.H., KOTO-
pble CEKBEHUPOBAIHU ¢ Hcroib3oBanueM TexHoioruu SOLID (Applied Biosystems, CILIA)

- (¢parmenTtHas O6ubmamoreka 200 m.o. masmuanon JJHK, kotopyro cekBeHMpOBaHIM C HC-
nosib3oBanueM ion torrent PGM (Life Technologies, CI1IA)

B urore nosnyuena yactuuHas cOOpka reHoMa, COCTOsIIAsl U3 4 KOHTUTOB XpOMacoMallbHOU
JHK u 4 xonturos mmazmugnoit JIHK ob6mieit mmuHHONM 0KOMO 1.2 MIIH.ILH., YTO COCTaBIISET
80% oT monHoro reHoma. B xoze paboThl ObLIO OKA3aHO, YTO XOTS COUETAHHE PA3IMYHBIX MOJ-
XOJIOB IO3BOJISIET yJydyllaThb KauecTBO COOPKH, OAHAKO MMEHHO JJMHA MPOYTEHMsI OCTAETCS
Han0oJiee BaKHBIM I1apaMeTPOM.
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CEKBEHMPOBAHUE U DE-NOVO CBOPKA TEHOMHOM JIHK IIITAMMA
NEISSERIA GONORRHOEAE K51.05

bonoeB M.H.*, Kapnoa N.1O., Cemamko T.A., Jlapua A.K., ManonoB A.U., Unsuna E.H.,
I'oBopyn B.M.

OI'BYH « HUU XMy OMBA Poccuu, Mockea

*e-mail: ivan-bodoev(@yandex.ru

["onopes, Bb13biBaemast Neisseria gonorrhoeae, 3aHUMaeT BTOPOE MECTO B MUpE cpeau 3a00-
JIeBaHUH, MepelaloIuXCsl MOJIOBBIM MyTeM. B HacTosiiiee BpeMsi TOHOKOKKOBbIE MH(EKIUH Jie-
yarcs B OCHOBHOM I1e(hajoCIOpUHAMU PACIIMPEHHOI0 CIIEKTpa, TAKUMU KaK e TPHUaKCOH U Iie-
¢ukcum. B nocnenHee BpeMs MOSIBISIOTCS U30JIATHI CO CPEAHUM U BHICOKUM YPOBHEM YCTOHUYM-
BOCTH K 3TUM IpenapaTam. O HaKO, TeHETHUYECKHUE JeTEPMUHAHTBI PE3UCTEHTHOCTH HE JI0 KOHIA
u3yueHbl. AHaiIM3 pedepeHCHBIX TeHOMOB MOHOKOKKA, MPEICTaBICHHbIX B 0a3e naHHbIX NCBI,
MIO0Ka3aJl 3HAYUTENIbHOE KOJIMYECTBO MOBTOPOB U IN€HOMHBIX MEPECTPOEK, KOTOPbIE MOTYT OBbITh
NPUYMHON pa3nuuusi HEHOTUIMUYECKUX XapaKTePUCTUK ITaMMOB. Llenbio Hamiel paboTsl sIBIIS-
€TCsl yCTaHOBJIEHHUE CTPYKTYPHBIX OCOOCHHOCTEH OpraHu3alnuy reHoma mramma N. gonorrhoeae
k51.05 co cpeqauM ypoBHEM YCTOMYMBOCTH K 11€(haIOCTIOPHUHAM.

I'enomuas JIHK knunuueckoro mramma N. gonorrhoeae k51.05 (cpennuit ypoBeHb yCTOI-
yuBocTU K nedrpuakcony, MIC=0,12 pg/ml) 6pina ucnonb3zoBaHa sl co3JaHUsl GparMeHTHON
o6ubnuorexku (cpenuss anuHa npouteHus 300 map OCHOBaHMIA) ¢ MOCIEAYIOIIMM aHAIW30M IO
texnosnoruu GenomeSequencer FLX system (454 LifeSciences). [lapannensHo 661710 OCYyIIECTB-
JICHO CEeKBEHHPOBAaHUE JBYX OnOimoTek napHeix pparmenton (ar oudauorex 2500 u 4500 nmap
ocHoBanmit) ¢ momomieto lonTorrent (Life technologies). O6paboTka maHHBIX MPOBOAMIIACH C
MOMOIIIBI0 TporpamMmHoro obecrieuenus Sspace [1], a Takke GSDeNovo Assembler. [lononau-
TEJIBHO B IpoLecce COOPKH UCIOJIb30BAJIUCH IaHHbIE CEKBEHUPOBaHUsI 110 MeToay CaHrepa.

B pesynbrate ananusza ¢pparMeHTHOM OMOIMOTEKH OBLIT OOHAPYKEH «KOHTHUIY C MOKPHITHEM
B 15 pa3 mpeBplIAlONIMM CpeAHee, KOTOpBIN siBisgercss kpuntudyeckor muasmunon pNGK. Ilpu
NepBOHavYalIbHON cOopke mocnenoBarenbHocTH XpomocoMHol JIHK mo naHHBIM cexkBeHUpoOBa-
HUs (pparMeHTHON 6MOIMOTEKH ObUIO MOMY4YeHO 116 «KOHTHIOB» CO CPEIHUM MOKPHITHEM OKO-
70 23X. JlIonoJHUTEIbHOE UCIIOJIb30BAHUE MPOUYTEHUH MapHbIX (PparMeHTOB MO3BOJIMIO CTPYII-
nupoBath 79 «ckaddonnoy». [Tondop onTHUManbHBIX MapaMETPOB MO3BOJIMI HAM 3HAYUTEIBHO
YIIy4IIUTh KOMIIBIOTEPHYIO cOOpKYy reHoma 10 36 «ckaddonnos». HanpHelnas cOopka reHOM-
Hoil nocnenosarenbHocTd JJHK roHokokka mpoBoauiachk ¢ MOMOIIBIO CEKBEHUPOBAHUS METO-
nom Conrepa. Ha naHHbIil MOMEHT 3a(pUKCHUPOBAHO YETHIPE MEPECTAHOBKH OTHOCUTEIBHO OJIH-
xKaiiero pedepercHoro renoma ronokokka NCCP11945.

MpI cunTaeM, 4TO UCIIOJIb30BAHUE HECKOJIbKMX METOJI0B U IUIaT(OpM Uil CEKBEHUPOBAHMUS
SIBJIIETCS HA JTAaHHBIM MOMEHT ONTHUMAJIbHBIM BBIOOPOM JUIsl paciin(poBKY T€HOMHOM MOCie1o-
BaTEJILHOCTH OaKTepuil.

1. Boetzer M., C. V Henkel, H. J. Jansen, D. Butler, and W. Pirovano. (2011) Scaffolding pre-
assembled contigs using SSPACE. Bioinformatics Oxford, England,27:578-9.
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CBOPKA DE-NOVO 1 CPABHI/ITEJ}])HBHZ AHAJIN3 'EHOMA BAKTEPUA
P. STUTZERI KOS6, U3BJIEHEHHOU N3 HEOTAHOI'O INTAMMA

ManouoB A.W.*', Kanpiruna A.B.', I'puropreBa T.B.%, Anekcees JI.I".!
THUH ®usuro-xumuueckoii meouyunvl ®MBA PD, Mockea

2 . . .

Kasanckuii (Ilpusonscckutl) ghedepanvusiii ynugepcumem, Kazano
*e-mail: paraslonic@gmail.com

Hamu Oputa mpoBenmena cOopka de-novo [1] m anmanu3 renoma Oaktepun Pseudomonas

stutzeri KOS6. Jlanublii mtamMM OblT M3BJIEYEHH M3 LUIaMMa C HedTenepepadaThIBaroIero
HOPEIIPUITHS U IPEICTABIISAET 3HAUUTEIbHYIO YaCTh KyJIbTUBUPYEMbIX OaKTepuil, OOUTAIONIMUX B
naHHOM cpene. OH HMHTEpeceH Kak CBOCH CIIOCOOHOCTbIO BBDKMBATh B TSDKENBIX YCIOBHSAX
3arpsi3eHuH, TaK U KaK MOTEHIUAIbHBIN areHT NPU OTYUCTKE OTXO0B MOAOOHBIX MPEANPUATHH.
Hns cOopku de-novo Obuin monydeHbl ueTbipe Oubnauoreku ¢ lon Torrent PGM (nBe
dbparMeHTHBIC U JIBE TTApHBIC), a Takke oaHa pparmentHas oubmuoreka ¢ GS FLX. Hamnyummii
pe3yibTaT COOpKHM IOJIydaeTcs B pe3ysibTaTe INpUMEHEHUs (parMeHTHBIX OuUOJINOTEK,
nonydeHax ¢ FLX, mis cOopku de novo accembOiiepom Newbler u manpHe#ero Host
CpaBHEHMs  MCIOJIb30BAINCh JECATh JAPYyruxX IMmTaMMoB P. stutzeri, HyKJIeoTHIHAs
HOCJIEI0BAaTENbHOCTh KOTOphIX uMeercs B Genbank. buoumndopmarnueckuil ananu3 mokasai,
yro mramMm KOS6 ob6iagaer reHamu aeHuTpuduKanuy, a30TUKCAIMU, CUHTE3a WHAOJBHBIX
COCMMHCHUN W Jerpaganuu HadTamuHa. Bce 3Tm cBoiicTBa OBUIM TakKe MOATBEPIKICHBI
sKcriepuMeHTanpHo. Coueranue naHHbIX CBOMCTB BblaenseT KOS6 B cpaBHeHuM ¢ apyrumu
M3BECTHBIMHM LITAMMAMU JAHHOTO BHJA M MPEJICTaBISIET MHTEPEC C TOYKHU 3PEHHSI pa3BUTHUS
TEXHOJIOTHI OMopeMearanuy.
CpaBHeHUE MOJIHOIN€HOMHBIX JAHHBIX MTOKa3ajo, 4To reHoM mrtamma KOS6 conepxut nopsaka
30% yHUKaJIbHBIX T'€HOB IO CPAaBHEHMIO C W3BECTHbIMHM reHomamu P. stutzeri. Taxoke Oblia
oOHapyXeHa M0CIeI0BaTeNIbHOCTh AIUHOM B 200 ThICSY Map HYKJIEOTHIOB C BBICOKON CTEIEHbIO
TOMOJIOTHH ¢ Yy4acTkoM reHoMa Tolumonas auensis DSM 9187. Urto, BeposiTHO, TOBOPUT O
FOPU30HTAJILHOM TIEPEHOCE, MPOU30LIEAIEM OT JIaHHOro, JMOO OJM3KOro K JIaHHOMY,
opranusMa (BeposiTHO, 61aro1opsi OOIIHOCTH MECT OOUTAHUS).

1. T.V. Grigoryeva et al. (2012) Draft Genome of the Nitrogen-Fixing Bacterium Pseudomonas
stutzeri Strain KOS6 Isolated from Industrial Hydrocarbon Sludge, Genome Announcements.
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IEPCIIEKTHUBbBI NEXTGEN CEKBEHUPOBAHHUA B TI'EHOMUKE
BAKTEPUO®AI'OB

Mupomnnkos K. A.", Coixmmnana HH.', [Ineninep M.M., Kynukos E.E?
]HHcmumym ouoopeanuueckou xumuu um. M.M. Hlemsaxuna u FO.A. Osyunnuxosa, Mockea
ZHHcmumym murpoouonozuu um. C.H. Bunozpaockozo PAH, Mockea

*e-mail: kmi@ibch.ru

bakrepuodaru (Bupycel OakTepuil) IUpPOKO MpejcTaBieHbl B Onochepe. 'enHomuka OGakre-
pro(haroB CIy>KUT HEMCUEPIIaeMbIM pPe3epByapoM MH(OpMAIUK ISl U3ydeHUs SBOJIIOLIUH, TeHe-
TUYECKON M3MEHUYMBOCTHU M TIOMYJISIIIMOHHON JMHAMHUKHU Kak caMuX (paros, Tak U MpOKapuOTHYe-
CKUX OpraHu3MoB-xo3seB. CyiecTByeT o0IeMupoBasi TEHAEHIM NOJpOOHOr0 U3yUEeHUsT MoJie-
KYJISIPHBIX B3aUMOJICHCTBUN M PETYISIIUU TPOILECCOB B TEHOMAaxX M MPOTEOMax BBHICHIMX Opra-
HU3MOB (B OCOOEHHOCTH 4Y€JIOBEKa) U CUMOMOTHUYECKUX MOMYJISAINI («IIOCTTeHOMHKay). B aToM
KOHTEKCTe OakTepruodaru co CpaBHUTEIBHO HECIOKHO OPraHW30BAaHHBIM T'€HETHUYECKUM arlia-
paToM CTaHOBSATCA YAOOHBIM MOJEIbHBIM OOBEKTOM JUIsl BBISBJICHUS 3aKOHOMEPHOCTEH cTpoe-
HUS TeHOMAa, TIePEHOCa TEHETHYECKOT0 MaTepraa, peryJIupoBaHNs TPAHCKPUIIIIMHA T€HOB, ITOCT-
TPAHCISIIMOHHON MoanduKanuu 0enkoB, GOPMUPOBAHUS MHOTOOEIKOBBIX KOMIUIEKCOB M MHO-
’KECTBA JIPYTHX aCIeKTOB COBPEMEHHON OMOXUMHUH.

Wntepec k u3yueHuro 6akTeprodaroB MoJAep KUBAETCs, MOMUMO (YHIaMEHTAJIbHBIX ac-
MIEKTOB, BO3MOYKHOCTBIO UX NMPHMEHEHHs B Ka4eCTBE MEIUIIMHCKHUX IpenapaToB. B mocnennue
rofIbl CTPEMUTENBHBIN POCT YUCiIa U Pa3HOOOpPa3Us IITAMMOB NaTOT€HHBIX MHKPOOPTraHU3MOB,
YCTOMUYMBBIX K HHU3KOMOJICKYJISIPHBIM aHTHOMOTHKAM, CTHMYJIUPOBAJ TOUCK AIbTEPHATUBHBIX
METOIOB JICUYEHHsI U KOHTPOJIs OakTepualbHbIX MHPeKkuuid. s MakcuMaabHO 3¢ (GEKTUBHOTO U
Hay4yHO 0OOCHOBAaHHOTO IPUMEHEHHUs 0akTeprnodaroB B MEIUIIMHE, BETEPUHAPHUH, CETLCKOM XO-
31CTBE M AKBaKYJIbTypax TpeOyercs IIyOOKOe MX HM3y4eHHE M CHUCTeMAaTu3alus Ha T'e€HHOM
ypoBHe. Tak, Ha OCHOBaHHUHU 3aKOHOMEPHOCTEH CTpoeHHsI TeHOMOB OaktepuodaroB Pseudomo-
nas aeruginosa Oblna paspaborana I1L[P-tecToBas cucrema OBICTPOro U HEAOPOIOro OmNpesaee-
HUSl TAKCOHOMHYECKOW MPUHAIICKHOCTH (aroB, COACPKAMIMXCS B KOJUICKIUAX U BBIICICHHBIX
de novo B KOHTEKCTE BO3MOXKHOCTHU MX UCIIOJIb30BAaHUS B TEPANEBTUUECKUX MpenapaTax.

B npencrasnennoil pabote cyMMupyroTcs IOCTOMHCTBA, IPOOJIEMbI M IEPCTIEKTUBBI IIPUME-
HEHMs T1aT(HOPM COBPEMEHHOI'O BBICOKOI(()EKTUBHOIO CEKBEHHUPOBAHUS B KOHTEKCTE I'€HOMHU-
K1 OaKTepHaIbHBIX BUPYCOB.

PaGora 6b1a mognepsxkana rpantom POOU 12-04-00765.
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CEKBEHUPOBAHUE ['EHOMOB OKCTPEMO®UIIbHBIX
MUKPOOPI"'AHM3MOB - I[MPEACTABUTEJIEU HOBBIX
OUJIIO'EHETUYECKUX JIMHU

I'ymepoB B.M., Kannukos B.B., Pakutun A.JI., Mapaanos A.B., PaBun H.B.
Llenmp “Buounscenepus” PAH, Mockea
*e-mail: nravin@biengi.ac.ru

[IpumeHeHne MOJEKYJISPHBIX METOJIOB B MHUKPOOHMOJOTMHM IOKa3ajao, YTO OOJBIIMHCTBO
MHUKPOOPIaHU3MOB B MPHUPOJIHBIX COOOIIECTBAX HE MOTYT ObITh KYJIbTHMBHPOBAHBI B CTaHIApPT-
HBIX JIAOOPATOPHBIX YCIOBHUSAX M OCTAIOTCS HEM3BECTHBIMHU KiacCHYECKOM Mukpoobuosnoruu. Tak
U3 npuMepHo 50 U3BECTHBIX TAKCOHOB BBICLIETO YPOBHS ((HIyMOB) OaKTepU OKOJIO MOJIOBHUHBI
HE UMEIOT KYJIbTUBUPYEMBIX MPEACTABUTENCH M M3BECTHBI JIHILb IO MOCIEI0BATENLHOCTSIM Ie-
HOB 16S pPHK w/nnm otaensHbIM (pparmMeHTaM M3 METareHOMHBIX OMONMOTEK. 3HAUMTENbHAs
4yacTh 3TUX "KaHAWJATHBIX" (PUITyMOB MpeAcTaBiIsieT MUKPOOPraHU3MbI, OOUTAIOIINE B DKCTpe-
MaJIbHBIX 3KOJOIMYEeCKMX HHIIaX. PacmmgpoBka HYKICOTUAHBIX MOCIEIOBATEIbHOCTENH I'€HO-
MOB SIBJISIETCSI OCHOBOM ISl U3YYEHUS 3TUX MHUKPOOPTraHU3MOB. MBI IPOCEKBEHUPOBAIA T€HOMBbI
IBYX OakTepuil, mpeJCTaBIsAIOIINX HOBbIE (PuiaymMbl. DTO TepModuiabHas (aKyIbTaTUBHO aHa-
spoOHas opranotpodHas 6akrepusi Melioribacter roseus, BblieieHHas KOJuieKTHBOM E.A. boHu-
Ocmonosckoit (MHMU PAH); ananus 16S pPHK nokasan, uro sta 6akrepus o0Opa3yeT 3BOIIO-
LIMOHHO JIPEBHIOI0 BETBb B ocHOBaHMM (pusryma Chlorobi — 3enenbix cepHbix Oaxtepuii [1]. Pe-
KOHCTpPYKLUsI MeTabonu3ma M. roseus Ha OCHOBE IOJIHOTCHOMHBIX JIQHHBIX BBISIBUJIA IYTH
cOpaXMBaHUSI OPraHUYECKUX CYyOCTPaTOB, a TAK)KE UX IOJHOTO OKUCJIEHMS B IpoLeccax a3poo-
HOT'O M aHa’pOOHOTO AbIxaHus [2]. PepMeHTbl (POTOCUHTETHUYECKOTO U a30T(UKCUPYIOILETo ar-
napata, umerormuecs y Chlorobi, u kimroueBsie pepmenTsl aBToTpodHoi Pukcanmu CO,, HE 00-
HapykeHbl. Pe3ynbraThl aHanu3a reHoma M. roseus TOIJIEPKUBAIOT BbIIEICHUE 3TOW OakTepun
B HOBBII ¢uiym Ignavibacteriae, KOTOpBIN ABJISETCS MMEPBBIM ILIATOM Ha IyTH 3BOJIIOLUU OT 00-
mero rereporpoduoro mnpenka Bacteroidetes/Chlorobi k aHa’poOHBIM (HOTOABTOTPOPHBIM
Chlorobi. Bropoit Mukpoopranusm, - ranoankanuduibHas 6axrepus Chitinivibrio alkaliphilus
AChtl1 [3], Beinenennas u3 copooro o3epa J[.}O. Copoxunsiv (MHMU PAH). Ota Gakrepus
pacret Ha HepacTBopuMoM xutuHe. AHanu3 reHa 16S pPHK nokaszan, uto C. alkaliphilus otHO-
cures K kKauaugataomy ¢puinymy TG3 (Termite Group 3), mpeacTaBUTENN KOTOPOro ObUIM paHee
0oOHapyXeHbl MOJIEKYJISIPHBIMU METOIAMU B KHIIIEYHUKE HACEKOMbIX. ['€eHOM 3TOM OakTepun ObLI
HaMM IPOCEKBEHUPOBAH, €ro aHaiuu3 BbIABWI nyTu anantauuu C. alkaliphilus x Tanoankanu-
(GUIBHBIM YCIIOBUSIM OOraToro OpraHMKOW COZOBOrO o3epa. Pe3ynbTaThl (UIOreHEeTHYecKOoro
aHajn3a MoATBepxkAaroT BbiAeneHUss TG3 kak oraensHOro OakrtepuanbHoro (rryma. Padota
6bu1a nojiepkana rpanToM PODOU 12-04-31945.

1. Podosokorskaya OA, et al. (2013) Characterization of Melioribacter roseus gen. nov., sp. nov.,
a novel facultatively anaerobic thermophilic cellulolytic bacterium from the class Ignavibacteria,
and a proposal of a novel bacterial phylum Ignavibacteriae. Environ Microbiol., 15(6): 1759-71.

2. Kadnikov VV, et al. (2013) Genomic analysis of Melioribacter roseus, facultatively anaerobic
organotrophic bacterium representing a novel deep lineage within Bacteriodetes/Chlorobi group.
PLoS One, 8(1): e53047.

3. Sorokin DY, Tourova TP, Sukhacheva MV, Mardanov AV, Ravin NV. (2012) Bacterial chitin
utilisation at extremely haloalkaline conditions. Extremophiles, 16(6): 883-94
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I'EHETUYECKOE PA3HOOBPA3UWE BO3BYUTEJISI BUPYCHON JUAPEN,
IUPKVYJIMPYIOIEI'O Y KPYITHOI'O POI'ATOI'O CKOTA B CUBUPU

CemenoBa O.B.*, I'morosa T.U., I'notoB A.T'.

T'HY Uncmumym sxkcnepumenmanvrou eemepunapuu Cubupu u Jarwneco Bocmoxa Poccenvxo-
3axademuu, p.n. Kpacnoobcx

*e-mail: k-olga-83@mail.ru

Bupycnas nuapes—001e3Hbp CIU3UCTBIX 0005104eK KpymHOoro poraroro ckora (B-BC KPC)
— KOHTaruo3Hoe 3a00JIeBaHue, PacCIpOCTPAaHEHHOE 110 BCEMY MHUPY, IPUHOCSIIEE 3HAUUTEIbHbINA
yiiep0 >KMBOTHOBOJICTBY. DH300THUECKHUI XapakTep pacipocTpaHeHus: O0JIE3HU CO37aeT 3HAUH-
TeJbHbIE TPYAHOCTU B ee uckopeHeHuu. Bo3oynurens — PHK-coaepxammii Bupyc pona Pesti-
virus cemeiictBa Flaviviridae. Knaccudummpyercs Ha 1 u 2 TeHOTHIIBI, TOAPA3ACISIONIMECS Ha
CyOT€HOTHIIBI.

[lenb paboThl — TUNU3anMs U punoreHeTnueckuil aHaius nosiesbix uzoisntos B/[-BC KPC,
BBIJICJIEHHBIX Ha TeppuTopuu CHUOUPH OT KPYIHOI'O POraTroro CKOTa pasjIMYHbIX MOJIOBO3pACT-
HBIX TPYIIIL.

I'eHoTunupoBanue u30JATOB BuUpyca mnpoBoauiau merogoM IIIIP mpu nomomum TecT-
cucremsl, pazpadoranHoii B 'HY UDBCu/IB Poccenbxo3akanemuun. [IpoBenu cekBeHupoBaHue
¢parmenToB Tpex u3oiAToB BUpyca BJ/[-bC KPC («buzon», «bop» u «bnarogarckuii» Ha aBTO-
matuueckoM cekBeHatope ABI Prism 3130 («Applied Biosystems», CIIIA) B cooTBeTCTBUM C
PEKOMEHIallUIMU TPOU3BOIUTEIS.

B pesynbrare vccneqoBaHUi BBISBICHBI MPEICTABUTENH [IEPBOrO T'€HOTUIIA, CyOreHOTUIIOB
la, 1b u 1d , a Takxke - Broporo reHotuna Bupyca. M3omstel Bupyca 1b BbISBISUIN yallle NpU
BCIIBIIIKAX PECUPATOPHBIX OoJIe3HEH, a 1a - MaToJIOruM BOCIPOU3BOJCTBA U OT MEPCUCTEHTHO
MH(ULIMPOBAHHBIX KUBOTHBIX.

CekBEeHMpOBAaHME M  KOMIBIOTEPHBIM  aHaIU3  IOCIEAOBAaTENbHOCTHM  ydyacTka S'-
HETPaHCIHPYEMON 00JaCTH MOKA3aJI0, YTO HAIIM U30JIATHI OTHOCATCS: bu30H - k reHotuny 1,
cyoresoruny 1d, bop - k renoruny 1, cyOrenoruny 1b, a uzonsar brarogarckuii - Ko BTopomy
rEeHOTHITY BUpYyca. AHanu3 ydacTkoB reHoB NP u E2 moarBepanIt mojydeHHbIE JaHHbIE.

Brnepseie Ha Tepputopun Poccun ot mectHoro KPC BbiaeneH n30isT Bupyca BTOPOro reHo-
tuna. [Ipu3HakoB reMopparnyeckoro nopaxeHusi BHyTpeHHUX OpraHoB He BblsiBJIeHO. [lomyuen-
HbIE JaHHBIC NIOATBEPKAAIOT IPEAIIONO0KEHUE PALla UCCIEA0BATEIEH O BO3MOKHOCTH LIUPKYJIS-
uuu Bupyca BJI-BC KPC BToporo reHoturna ¢ pa3in4Hoil BUPYJIEHTHOCTHIO [ 1, 2].

Taxum oOpazom, uzonatel Bupyca BJI-bC KPC, nupkynupytomue y >KUBOTHBIX Ha TEPPUTO-
pun Cubupu, XapakTepu3yIOTCs T€HETUYECKOW reTeporeHHocTho. [loTeHIanbHyI0 ONacHOCTh
MOJKET MPEICTABIATH 3aHOC BHICOKOBUPYJIEHTHBIX IIITAMMOB BTOPOI'O T€HOTHUIIA U3-32 pyOexa.

1. F. Ridpath et al. (2000) Phylogenetic antigenic and clinical characterization of type 2 BVDV
from North America, Vet. Microbiol., 77: 145 - 155.

2. A.L.E. Lindberg. (2003) Bovine viral diarrhea virus infections and its control. Veterinary
Quarterly, 5: 1-16.
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YCIIEIIIHOE [MTPUMEHEHUE METOJA [NTOJIHOI' EHOMHOI'O
CEKBEHUPOBAHIA BAPKOJAMNPOBAHHBLIX BUBJIIMOTEK JHK JJIA
NAEHTUOUKALIMN TEHOTUIIOB MYCOBACTERIUM TUBERCULOSIS,
ACCOLIMMPOBAHHBIX C PE3MCTEHTHOCTBIO K JIEKAPCTBEHHBIM
[TIPEITAPATAM

Cmeranuna ML.A.*, JlpimoBa M.A., Kypunbmukos A.M., ®ununenxo M.JL
Hucmumym xumuueckotui ouonoeuu u pynoamenmanvroui meouyunvt CO PAH, Hoeocubupck
*e-mail: mariya_smetanina@niboch.nsc.ru

B HacTosee BpeMsi B MOJIEKYJIIPHON 3MHIEMUOJIOTUN TyOepKyse3a UCCIIeJOBAHUE TeHOMa
Mycobacterium tuberculosis pa3BuBaeTcs CTPEMUTEIbHbIMU TeMnamMH. VneHTuuKanus HOBBIX
TEHETUYECKUX MapkepoB it muddepenumanuu M. tuberculosis O3BOIUT BBISIBUTH NMOTCHITHU-
aJIbHbIe MUILIECHU JJIS CO3JaHUsI HOBBIX TApreTHBIX MPOTUBOTYOEPKYJIE3HBIX IPEnapaToB H, cie-
J0BaTeIbHO, OYAET COoCOOCTBOBATH MOBBILIEHHIO YPOBHA (ruzuarpuu. Llenbio paboThl sBIS-
JIOCh NMPOBEICHHE MOTHOI€HOMHOTO cekBeHupoBanus oubmnorex JJHK M. tuberculosis xak He-
00X0AMMOTO 3BEHa B pa3padoTke 3((HEKTUBHON MOJIEKYISIPHO-TEHETUYECKOW METOMKHU BBISB-
JIeHUs HITaMMOB, ACCOLMHPOBAHHBIX C (POPMHUPOBAHUEM PE3UCTEHTHOCTH K IPOTHUBOTYOEPKY-
Je3HbIM mpenaparaM. st 3Toro Obl1 ONpeesieH CTPYKTYPHBIN MOJIHOT€HOMHBIN MOTUMOP(PHU3M
y JIByX KOHTpAacTHbIX rpynmn M. tuberculosis: yCTOWYMBBIX KO BCEM HPOTUBOTYOEPKYJIE3HBIM
npenapataM U YyBCTBUTEIBHBIX K HUM. DparMeHTHpPOBaHHBIC, OAPKOIUPOBAHHBIE OMOIMOTEKH
T€HOMOB BBIOpaHHBIX 16 M3054TOB ObLIM cekBeHUpoBaHbl Ha miargopme SOLID 5500x1 (LIKII
"T'enomuka" CO PAH) nns nmomyuenus SNP, kapTUpOBaHHBIX 3aT€M C HCHOJIb30BAHHUEM IPO-
rpamMmbl Bioscope Mo aHHOTHPOBaHHBIM peepeHCHBIM T€HOMaM, UMEIOIIUMCS B 0a3e TaHHBIX
Gene Bank. ®ynknuonansHoe anHoTupoBaHue SNP, mojcuer cpeiaHero MOKpbITHS, HMPOLEHT
HOKPBITUS pepepeHCHOro reHoMa ObLUTH BBIITOJIHEHBI ¢ TIOMOIIBIO MTPOrpamMM, pa3padOTaHHBIX Ha
s3bikax Perl u PHP. [Ins uckiroueHus: BO3MOXKHBIX HOTPEIIHOCTEN U AJISl JIOCTUKEHUS BBICOKOTO
YPOBHSI IOCTOBEPHOCTH TIOJTYYCHHBIX PE3YJIbTATOB MPHUMEHSIINCH KECTKHE CTATHCTUIECKUE KPH-
Tepuu. B pe3ynbTare Takoro KOMILIEKCHOrO aHanu3a ObL1 ompeaeneH cnucok SNP, kotopbie
pa3IUyaoT U30JIATHI C JIEKAPCTBEHHON YCTOMYMBOCTHIO M O€3 TaKOBOM, UICHTU(DHUIIMPOBAHBI T'e-
HbI, CTPYKTYPHBIH MOJIUMOP(HHU3M KOTOPBIX MOKET BIMATH Ha CKJIOHHOCTh MUKOOAKTEpHH TY-
OepKyre3a pa3BUBaTh JIEKAPCTBEHHYIO PE3UCTEHTHOCTb, a TAK)KE BHIOPAHBI MMOTCHIIUAILHBIC M-
IIEHU JIJIsl HOBBIX TapreTHBIX MPOTUBOTYOEPKYJIE3HBIX MPENapaTos.
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GENOME SEQUENCE OF LACTOBACILLUS GASSERI 2016: COMPARATIVE
GENOME ANALYSIS, UNIQUE GENES, RESPONSIBLE FOR THE
PROBIOTIC PROPERTIES.

Karlyshev A.l, Melnikov V.z, Khlebnikov V.3, Kosarev I.3*, Sakulin V.3, Kulikova N.3, Vasilenko
R , Uversky V.3 , Lyubetsky V.4, Netrusov A.Z,Sukhikh G.S, Abramov V.?

!School of Life Sciences, Faculty of Science, Engineering and Computing; Kingston University,
Kingston upon Thames, Penrhyn Road, KT1 2 EE, United Kingdom

2 Moscow State University, Moscow 119992, Russia

I Institute of Immunological Engineering, Lyubuchany, Moscow Region, 142380, Russia

* Institute for information transmission problems of the Russian academy of science (Kharkevich
institute) 19, B. Karetnyi, Moscow, Russian Federation, 127994

’Research Center of Obstetrics Gynecology and Neonatology, Ministry of Health and Social De-
velopment of the Russian Federation, 4, Oparin street, Moscow, 117997, Russia

*e-mail: kosarev-52@mail.ru

Probiotic bacteria including Lactobaccilus spp were found to be very promising for treatment of uro-
genital infections We present a draft genome sequence of L.gasseri 2016m obtained using lonTorrent
PGM. Sequencing on 314 chip produced 371,671 reads with the total size of 42.2 million bases. Assem-
bly of reads using IonTorrent assembler plugin produced 440 contigs (0.5 — 24.2 kb; total size: 1,609,472
bases, GC content: 35.2%). At the time of preparation of materials for this publication, the only complete
genome sequence of Lactobacillus gasseri avaialbele was that for strain ATCC 33323 (accession number,
NC 008530, genome size 1,894,360 bp, 35.3% GC) reported in 2006. Mapping of reads onto the genome
of the reference strain using CLC Genomics Workbench program allowed generation of ten consensus
sequences with a size range from 1,302 to 795,849 bases. The unmapped reads were assembled onto 19
contigs between 1,048 and 11,426 bases in size. The combined size of mapped and unmapped contigs was
1,879,515 bases, corresponding to 99.2 % of the reference genome. The contigs were verified by mapping
the reads to contigs. The total number of reads mapped was 35,186,093 (94.67%) corresponding to 21.25
fold genome coverage. Mapping of reads onto the reference genome revealed a large number of common
genes, including a gene encoding helveticin (100% identity). Typical missing genes corresponded to inte-
grases and recombinases related to various prophages as well as transposons. The assembled unmapped
reads were further analysed in order to identify the genes that are present in strain 2016 , but absent in the
reference strain. These contigs were analysed using a batch Blastx utility of CLC Genomics Workbench
and a non-redundant amino acid sequence database. Products of some genes revealed high level of simi-
larity to cell surface proteins found in other Lactobacillus spp, including a putative cell wall surface an-
chor family protein (L. rhamnosus LRHMDP2, 67% identity in 543 amino acids), cell surface protein (L.
antri DSM 16041, 99% identity in 477 amino acids) and mannose-specific adhesin, LPXTG-motif cell
wall anchor (L. plantarum WCFS1, 68% identity in 484 amino acids)

1. R. A. MacPhee, et al. (2010). Probiotic strategies for the treatment and prevention of bacterial
vaginosis. Expert Opin. Pharmacother. 11:2985-2995. doi: 10.1517/14656566.2010.512004.

2. R. Barrons, and D. Tassone. (2008). Use of Lactobacillus probiotics for bacterial genitourinary
infections in women: A review. Clin. Ther. 30:453-468. doi: 10.1016/j.clinthera.2008.03.013.

3. K. Makarova, et al. (2006). Comparative genomics of the lactic acid bacteria. Proc. Natl.
Acad. Sci. U. S. A. 103:15611-15616. doi: 10.1073/pnas.0607117103.
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NGS U AHAJIN3 JAHHbIX

CPABHUTEJIbHBINM TEHOMHBIM AHAJIM3 IITAMMOB HELICOBACTER
PYLORI 1 NEISSERIA GONORRHOEAE

AJITYXOB I/I.A.l’z*, Nmenko JI.C. 1’2, WUnbnna E.H.Z, Anexcees JI.T. 12

"Mockoeckuii Qusuxo-mexuudeckul uHcmumym (2ocyoapcmeentulil yhusepcumem), Mocksa
? HUF ®XM ®MEBA Poccuu, Mockea

*e-mail: ilya.altukhov@gmail.com

BonbIIMHCTBO COBPEMEHHBIX HCCIEA0BaHUN IPOBOASITCA C LIEIbI0 CPABHEHUS OYEHb CXOKUX
OJIM3KOPOACTBEHHBIX OPraHW3MOB MMEIOLINX pa3Hble (peHOoTUIMYecKue CBOMCTBa (1aboparop-
HbI€, MMATOT€HHBI, pe3UCTeHTHbIE). Celiuac 3TO MPUHUMAET BCe OOJIBLIYIO COLMAJIbHYIO 3HAUM-
MOCTb BBU1y pOCTa BO3HUKHOBEHHS MyTaLlMi BIUSAIOUIMX Ha PE3UCTEHTHOCTh Y TAKMX OAKTEpHiA,
Kak M.tuberculosis, N.gonorrhoeae n npoumue.

B Hacrosee BpeMs CyLIECTBYET MHOTO IPOIPAaMMHBIX PELIEHUH, MMO3BOJISIOLUIMX IIPOBO-
JUTh CPABHUTEIbHBIA NreHOMHBIN aHanu3. Ho yacTo, OMoIory HE UMEIOT CIEeLMATIbHBIX HAaBBIKOB
JUIs paboOThl C TAaKUMH MOJXOJAaMHU M CTAJKUBAIOTCS € MPOOIEMOM MOIydeHUs OIpeeeHHbIX
pe3yJbTaToB.

Hamu 6b11 pa3zpaboTraH psiji MOAXOJO0B Ul CPAaBHUTENILHOIO aHAlM3a TeHEeTUYECKUX IOoce-
J0BaTeIbHOCTEN OJIM3KOPOACTBEHHBIX MHUKPOOPraHu3MoB. B xozie pabGoThl IpoOBOAKUIOCH CpaB-
HEHME Te€HOMHBIX MocienoBarenbHocTell N.gonorrhoeae m 6onee 30 mocienoBarenbHOCTEN
H.pylori. cionp3yeMble pemieHus MO3BOJIMIN OMPEIETUTh HA0OphI IITAMMOB, UMEIOIINE YHU-
KaJbHbIE T€HOMHbIE 0COOEHHOCTH, OTJIMYAOLIUE UX OT JPYTUX POJACTBEHHBIX opraHu3mos. [loa-
X0J1bl OBLIM pear30BaHbl B BUAE aBTOMaTU3UPOBAHHOTO POrPaMMHOT0 KOHBEWepa.
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OLIEHKA ®YHKIIIOHAJIBHOCTH PAMOHOB TEHOMA C PA3JIMYHBIMU
SIIMI'EHETUYECKMMU MAPKEPAMUN HA OCHOBE MX OBOT'AILIIEHMA
SNPS, ACCOLMMPOBAHHBIMU C PA3JIMYHBIMUA
OEHOTUITMYECKUMMU ITPOABJIEHUAMN

Bpbiragaos JI.O., Autonuesa E.B., bouaapes H.II1., MatBeera M.I1O., Mepkynosa T.A.
HUncmumym yumonoeuu u ecenemuxu CO PAH, Hosocubupck
*e-mail:leon_l(@bionet.nsc.ru

Pa3BuTe METONOB OCHOBaHHBIX Ha MHcHojib30BaHMM NGS MO3BOIMIO HCCIEN0BaTh
MHOKECTBO DPA3JIMYHBIX MOAU(UKALMA XpOMaTHHA B TOM YHUCJIE U CBSI3aHHBIX C pEryisuueit
JKCIpeccuu TeHoB. Ha ceropHsAmHMi AeHb MMEeTCs 3HAYMTENbHbIM 00BEM MJAaHHBIX O
pacnpe/ielieHuy y4acTKOB CBSI3bIBAHMS Pa3/IMYHBIX TPAHCKPUIIIMOHHBIX (DaKTOPOB B T'€HOMax
JECATKOB KJETOYHBIX JHMHUAX B ycinoBusx in vivo (ChIP-seq), o Hamuuuu caiToB
runepuyyBcTBUTENbHOCTH K DNasel, a Takke BHYyTpu- U MEXXpOMOCOMHBIX KOHTakTax (5C u
ChIA-PET), paznuunbix mMogudukanusx ructoHoB (1,2,3 MeTunupoBaHHe, alleTUIUPOBAHUE)
(CpIP-seq)u.T.n. HecMoTpsi Ha [JOKa3aHHYIO CBSI3b OOJBIIMHCTBA JOTHUX XapaKTEPUCTHUK
XpOMaTHHA ¢ aKTUBHOCTBIO T'€HOB, BJIMSHUE U3MEHEHUI B HYKJICOTUIAHON IIOCIEN0BATEIBHOCTH
pailoHOB TeHOMa C Pa3JIMYHBIMU MOAU(DUKAIMAME XpOMaTHHA Ha (OPMUPOBAHUE IPHU3HAKA O
KOHIIa He M3ydeHo. B manHOW paboTe MbI mpeiaraeM MOIXOA Ul M3Yy4eHHsS 3HAYMMOCTHU
MEPBUYHON IOCIIEI0BAaTEIBLHOCTH HAa OCHOBE aHAJIN3a MOJMMOP(PU3MOB, HAXOSIIUXCS B TaKUX
paifoHaxX M acCOIMMPOBAHHBIX C PA3TUYHBIMU (PEHOTHIIMYECKMMHU NposBICHUSIMU. B pabote
ObUIM HCIOJIb30BaHAa HMH(OpMalMs, OMyOJMKOBaHHas B paznuuHbix 0Oazax gaHHbIX (UCSC,
NCBI). beina npoananusupoBana yacrora nonaganus SNPs u3 karazoroB OMIM u GWAS B
pailoHbI reHOMa ¢ pa3IMYHbIMU MOAU(PUKAIUMIMU XpOMATHHA, BbIsBIeHHbIEe MeToiaMu ChIP-seq,
ChIA-PET, DNasel HS, DNasel DGF npu ucrnonp30BaHMM pa3IHYHBIX KJIETOYHBIX JTHMHUUHN
yesoBeka. Tak Hampumep, okazanoch, uTo SNPs B pailoHax 00OTaneHHbIX CAUTaMH CBS3BIBAaHUS
Pa3NUYHBIX TPAHCKPUILMOHHBIX (DAaKTOPOB CBs3aHbl C (EHOTUINHYECKUMH IMPOSBICHUSIMU
ropa3zio B OOJbIIeH CTENEHH YeM M3MEHEHMs B pailoHax runepuyBcTBUTeNbHOCTH K DNasel,
npuyéM, ¢ yBeanueHueM yrciaa TP yBenuuuBaeTcs cTerneHb oOorameHus. 3HaYuTeIbHbIN BKIa]
B (OpMHUPOBAaHUE NpPU3HAKA TAK)KE BHOCAT MOJUMOP(U3MBI, MONAJAI0NIME B PAlOHBI ¢ TaAKUM
SMUIeHETUYECKUM MapKEPOM, Kak METHJIMpPOBAaHME THCTOHOB. TakuMm oO0pa3oMm, aHajIu3
JOCTYIHBIX JKCIIEPUMEHTAJIBHBIX JAHHBIX MOJYYEHHBIX C MCIOJIb30BaHUEM TexHoioruii NGS,
MO3BOJISIET BBIABIATH HE TOJIBKO (YHKIMOHAJIbHBIE pPAWOHBI XpPOMAaTHHA, HO M OLIEHUTh
BEpOATHOCTH BKJIaZia SNPs B Takux paiioHax B pa3inuyHble (PEHOTUITHYECKUE MPOSIBICHHS.

Pabora Obia mnopnxepxkana rpantoMm POOU 13-04-01077, rpantom mnpesuauyma PAH
«DyHaMeHTalbHblE Hayku-menuuuHe» Ne 23, mpoektom Ne 65 (yHAamMeHTaIbHBIX
uccienoBanuii, BoinosHsaeMblx CO PAH coBMeCTHO CO CTOPOHHMMH HayYHBIMU OpraHU3aLUsIMU
Ha 2012-2014 rr.
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AHAJIN3 JAHHBIX BbICOKOITPOU3BOJUTEJIBHOI'O
CEKBEHMPOBAHIMA C UCITOJIbB3AOBAHUEM UGENE

I'onocosa O.H.
HIUT « VHUIIPO», Hosocubupck
e-mail: oigl@unipro.ru

B cBs3u ¢ pa3BUTHEM U YCOBEPUICHCTBOBAHUEM TEXHOJOTHH BBICOKOIPOH3BOIUTEIHLHOIO
CEKBEHHPOBAHUS B COBPEMEHHOM MUpE, TMOSBISIETCS BO3MOXHOCTh 00JIee TIIATEIEHOTO U KOM-
IUIEKCHOT'O aHaJIM3a JIJAaHHBIX, [TOJYYEHHBIX IyTEM CEKBEHUPOBAaHUSA. AHAIN3 ATUX JIaHHBIX HE0O-
XOJIUM, K MIPUMEDPY, AJIS JICUEHUsI U NMPOPHIAKTUKH 3a00JIeBaHuUll, a TaKxke s 6ojiee Tiry0oKoro
HNOHUMAaHHS OCHOB M YCTPOMCTBA XKHU3HHU.

Ha nacrosimuiit MOMEHT UMEHHO 00BbEeM JTaHHBIX M HEBBIPAOOTAaHHBIE TTOKA CIIOCOOBI UX aHa-
au3a ABJISAI0TCA NPoOIeMOid, KOTOPYIO MPEACTOUT PEIIUTh yYeHbIM. Jpyroit nmpobiemoi, TexXHo-
JIOTHYECKOU, SIBISIETCS Pa3pO3HEHHOCTh MPOTPAMMHBIX HWHCTPYMEHTOB, CYIIECTBYIOMIMX JUIS
aHalu3a JaHHBIX, B pe3yjbTaTe KOTOPOH BpeMs YUYE€HOro HEMpPOAYKTUBHO TPATUTCS HA COCTHI-
KOBKY MHCTPYMEHTOB U cOTJIacoBaHMe (OpMATOB JaHHBIX Mex1y HUMH. OJHON U3 1eneit npo-
exta UGENE[1] sBasieTcs Kak pa3 pellieHue TaKUX TeXHOJOIMYECKHX IpoOseM B 001acTH BbI-
YUCIIUTEIbHON MOJIEKYJIIPHOU OMOJIOTHH.

B 2012 rony B corpyanuuectBe ¢ amepukanckuM UHCTUTYTOM NIAID (National Institute of
Allergy and Infectious Diseases) Obuta HagaTta paborta no pacmuperanto UGENE uncTtpymenTa-
MU JUIS pelIeHUs 3a/lauy aHaju3a BBHICOKOIPOM3BOIUTEIHLHOIO CEKBEHHPOBaHUs. PesynbTaramu
JTAHHOM pabOoTHI CTaHYT ONTUMHU3UPOBAHHBIC BEPCHU BBHIYUCIUTEILHBIX KOHBEHEPOB IS aHAITN3a
RNA-Seq nannbix, ChIP-Seq nansbIx, a Takxke koHBeilep mis Variants Calling ananusa.

Kownsetieps! peanuzyrorcs Ha ocHoBe nojcucreMbl UGENE Workflow Designer (nu3aiinep
BBIYUCIUTENbHBIX CXeM) [2], MO3BONSAOLIEH aBTOMAaTU3UPOBATh B3aHMMOJAEHCTBHE PA3IUYHBIX
WHCTPYMEHTOB Ha OCHOBE €IMHOM MOJIEIH JaHHBIX. B yKa3aHHOI mojicucTeMe BRIYUCITUTEIbHBIC
KOHBEHepHl MPEJICTABIAIOTCS B BU/IE COCIMHEHHBIX MEXAy co00i OJIO0KOB, KaX bl U3 KOTOPBIX
IpEJICTaBIIsIET cOOON OIpe/IeIeHHYIO ONepalMio HaJ AaHHBIMU, HAIpUMEp HUX aHAJIU3 C [IOMO-
IIbI0 KAaKOTO-HUOYAb MHCTpyMeHTa. OcCOOBIN akKLEHT AejaeTcs Ha YUTaeMOCTH KOHBeiepa u
yI00CTBE MOJIB30BaTENs IPH paboTe ¢ MPOTrpaMMOii.

JIisi HEONBITHBIX MOJb30BaTENEN IIAHUPYETCS pa3paboTKa ClEeHUAIbHBIX, BCTPOCHHBIX B
KOHBelHepbl, TOMOIIHUKOB (Wizards). C qpyroi cTOpoHbI, ONBITHBIE [10JIH30BATEIN MOJIy4YaT BO3-
MOYKHOCTbh M3Yy4aTh CTaTUCTUKY BBIIIOJHEHUS KOHBEWepa U Jake NpOCMaTpUBaTh MPOMEXKYTOY-
HbIE JJaHHBIE B IIPOLECCE €r0 PaboThI.

IlepBbie pe3yabTaThl yxKe mnoyydeHsl. Peaan3oBanbl 6a30Bble BEpcUU KOHBEHEPOB, KOTOPHIE
Oynyt noctymHsl yxe B cienyromieit Bepcuu UGENE.

Tak xak minarpopma UGENE sBnsiercs cBOOOAHBIM MPOTrpaMMHBIM MTPOAYKTOM, JaHHbIE pe-
3yJIBTaThl CTAHYT OOIIEAOCTYITHBI, U YKa3aHHbIE BEIYUCIUTEIbHBIE KOHBEHEPH! OyIyT UCIOIB30-
BaThCs YUEHBIMH 110 BCEMY MUDY.

Jannast pabota BeinosnHsercs npu noajaepxxke rpanra CRDF (RUB1-31097-NO-12).

1. «Unipro UGENE: a unified bioinformatics toolkit» Konstantin Okonechnikov; Olga Golos-
ova; Mikhail Fursov; the UGENE team Bioinformatics 2012; doi:10.1093/bioinformatics/bts091
2. Workflow Designer manual: http://ugene.unipro.ru/documentation/wd_manual/index.html
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HOBBIE UHCTPYMEHTLI JI CO3AAHMA 'EHOMHBIX BUBJIMOTEK.

JAmurpuenxo /1.B.
000 “Huasm”, Mocksa.
e-mail: Denis.Dmitrienko@dia-m.ru

B rerHomuke mumpokoe pacnpocTpaHEHHE MOJYYHIIO HCIIOJIb30BaHHE F€HOMHBIX OMOJIMOTEK,
MPUMEHSIEMbIX JJISl BBIICNIEHUS, COXpaHEHUs, UAeHTHUpHUKauuu 1 aHanuza ¢parmentos JIHK.
Haubonee BaxkHOU 3amaueil npu paboTe ¢ TeHOMHBIMU OMOIMOTEKaMH MPEJICTABISAETCS CO3/a-
HUE MOJHOro Habopa KIOHMPOBAHHBIX INepekpbiBatouuxcs pparmentoB JJHK, nmomyueHHbix B
pe3yJsibTaTe PECTPUKLIMU WIN MeXaHudeckoro pacuierieHus totanpHoil JIHK, BeinenenHon us
KaKoro-auobo crnenu(uueckoro MCTOYHHKA.

st hepMeHTaTUBHOTO paclIeIIeHuss HanboJiee MOIXOIAIIMMHE SIBIISIOTCS CIIEIU(PUICCKUE
yacromensmue dpepMmenTsl, Hanpumep, Sau3AIl unu Mbol (NEB), nunu Hecnienupuyeckue, Ta-
kue kKaK HOBbIN TIponykT: NEBNext dsDNA Fragmentase (NEB), natomuii pparMeHThI JIIMHON
100 - 800 1. H., Takke Haweamni npuMeHeHue B NGS-cekBeHupoBaHUN.

s pacuerienust JJHK ¢u3znueckum MeToaoM nepcrneKkTUBHBIM ABIISETCS IPUMEHEHHE HO-
Boro unctpymenta Q800R (QSonica), MOCKOIBbKY HEMPSMOI 00pabOTKOM ylnbTpa3ByKoM 00pas-
noB ounmeHHor JIHK wmnam xpomatmHa ¢ mogdopoM HHTEHCUBHOCTH M BPEMEHHM YIAETCS C
O0JIBIION TOYHOCTBIO IMOJIyyaTh HeoOXoaumblil nuanasoH anuH JIHK-dparmenToB BmIoTh A0
100 - 200 n. H. Bo3amoxkna napaienbHas o0paboTka 10 24 mpoO B 3aKpbIThIX MPOOUpPKaX, HC-
KJIFOYAIOUIMX KPOCC-KOHTaMUHAIMIO, C OJHOBPEMEHHBIM OXJIAKIACHUEM I NPENOTBPALLEHUS
neperpesa.

[Ipu KJIIOHHMPOBAaHUM F€HOMHBIX OUOIMOTEK B OAKTEpUAIbHbIE KIETKU WM BUPYCHI, CYLIECT-
BEHHBIM I10/ICIOPHEM MOXKET ObITh HOBAsl MOJHOCTHIO ABTOMAaTU3UPOBAHHAS MOJyJIbHAsl CUCTe-
Ma nieperoca kojouuii K2 (KBiosystems), mo3Bosisironiasi mepeHOCUThb 0 3 THIC. KOJIOHUM JHa-
MeTpoM MeHee 0,5 MM B 4ac, M pacno3Harouas a0yt nocyay. JononHuTenbsHO, cucTeMa Mo-
KET BBIMOIHATH (QYHKIUIO TPUAIUHTA TS IPSIMOTO IIEPEHOCA TEHOMHBIX OMOJIMOTEK, WIIH KU -
KHUX 00pa3loB B MHOTOJIyHOUHbIE IUIAHIIETHI, UM Ha TOBEPXHOCTh MeMOpaH pazMepom 22 x 22
CM Ha 3aJIaHHOM PacCTOSIHUU C INIOTHOCThIO HaHeceHus 10 230 o0pa3ioB Ha OJIHY MEMOpaHy.

Knonanbhas ammnudukanus gparmentoB [IHK, xonuuectBennslii ananu3 JIHK meronom
uugposoit kanenbHoU [1LP, aHanu3 oTnenbHBIX XPOMOCOM / KJIETOK MU MHOTHE JpyTrue 3a1adu
MOTYT OBITh pEUIeHbl C HCIOJb30BAHWEM HMHHOBAL[MOHHON TEXHOJIOTMHM MHKPO(IIOUIUKHU
Dolomite, ofHUM M3 IpPUMEHEHUN KOTOPOH SBJISIETCS CO3JaHHE MOHOJIMCIEPCHBIX Kallelb Jna-
MeTpoM 5 - 200 MKM, B TOM 4HKCJ€ JBOMHBIX dMYJbCUN “KaIulsl B Karie”, 3alaHHOr0 o0beMa U
XMUMHYECKOro coctaBa. Pa3HooOpas3ue roToBbIX CTEKISIHHBIX U KBApLEBBIX YUIIOB U aKCECCYapoB
IUIs OBICTPOTO MOAKIIOYEHHUS YUIIOB K HACOCAM M JIETEKTOpaM, a TaKKe BO3MOKHOCTb ITPOEKTH-
POBaHUS MPOU3BOJIBHON KOHGUIypallMy KaHAJIOB HA YUIaX U pa3pabOTKU COOCTBEHHBIX MHTEP-
¢elicoB obecrnieunBarOT OECHpPELEeHTHYIO0 ITMOKOCTh MPH pa3pabOTKe U BHEJPEHUU HOBBIX Me-
TOZOB UCCIIEJOBAaHUMN.
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BJIMAHUE OTAIIA I[MTPOBOIIOAT'OTOBKH HA PE3VYJIBTATEI
METAT'EHOMHOI'O AHAJIN3A B OOPMATE SHOTGUN-
CEKBEHUPOBAHNMA.

Kapmnosa 1.10., Cemamxo T.A., Jlapun A.K., Ocnanosa E.A., Taxt A.B., [Tonneako A.C., Anek-
ceeB [.I'., Kocrpokosa E.C.*

OI'FYH HUH ®XM ®MFA Poccuu
*e-mail: el-es@yandex.ru

JlaBHO npu3HaH ()aKT, YTO TPAJAULMOHHBIE MUKPOOHOJIOIMYECKHE METOJIbl HE TOJIBKO HE B
COCTOSTHUM J1aTh IMOJIHYIO KQU€CTBEHHYIO U KOJIMYECTBEHHYIO XapaKTEPUCTUKY MUKPOOHOTHI Op-
raHW3Ma YeJOBEKa, HO U TeM OoJiee He MO3BOJIAIOT aHAJIU3UPOBATh OCOOEHHOCTH MOMYJISIIIMOH-
HBIX B3aUMOJICHCTBUN MUKPOOPIaHU3MOB, MUKPOOHBIX «CUTHAJIBHBIX CUCTEM» U IIPOYME XapaK-
TEPUCTHKH, U3 KOTOPBIX U JOJDKHBI 110 OOJIBIIOMY CUETY CKJIa/IbIBAThCS COBPEMEHHBIE MTPEICTAB-
JEHUs O MMKPOIKOJOTHM 4YenoBeka. HoBble TEXHOJIOrMM, MpeXae BCEr0 MOJEKYISPHO-
TeHEeTUYECKUe, CO3AaIM OJIarONpUSATHBIC MPEANOCHUIKM K MOSBICHHIO MPUHLIMIHAIBHO HOBBIX
HAIpaBJIEHUN B M3yYEHUU KAK CaMUX MHUKPOOHBIX MOMYJISAIMI, TaK U 0COOEHHOCTENH MEKMUK-
POOHBIX B3aMMOOTHOUIEHUH W B3aMMOBJIIUSHUS MUKPO- U MakpoopranuzMoB. Ho Tosbko ¢ pas-
pabOTKOM M BHEAPEHHEM B IIUPOKYIO MPAKTHKY METOAOB BBICOKOIIPOM3BOAMUTENBHOTO Mapall-
JIENIbHOTO CEKBEHUPOBAHUS NOSIBUJIACH PeajibHAsi BO3MOKHOCTD MEPEUTH K OCYILIECTBICHHUIO Me-
TareHOMHBIX MCCJIEIOBAaHUI C JOCTATOYHOM Il CUCTEMHOI0 II0J1X0/1a TIIyOHHOI.

3a mocyeJHue HECKOJIBbKO JIET B MUPOBOM I€YaTH MOSBHIOCH OOJIBIIOE KOJIUYECTBO MyOIu-
Kalui, MOCBSIIEHHBIX METaréHOMHOMY aHaJM3y MUKPOOMOTHI KHMILIECYHUKA YEJIOBEKa, BBINOJ-
HEHHBIX C Pa3JM4YHBIMA BAPWAHTAMH IIPUMEHEHHsI TEXHOJIOTMII CEKBEHHPOBAHUS C UCIIOJIB30BA-
HUeM B KauecTBe oOpasuoB JIHK, BeiaenenHoil u3 kana. B 1o ke Bpems 10 HAaCTOSIIEro MOMEH-
Ta BOMNPOC BJIMSHUS dTana NpoOONOArOTOBKU Ha pe3yjbTaTbl METAr€HOMHOI'O aHalIM3a MOoCpe-
cTBOM shotgun-cekBeHHpPOBaHUS 10 CErOAHAILIHEro JHS IPaKTHYECKH HE paccMaTpHUBaJICs
BCJIEZICTBUE BBICOKOM CTOMMOCTH JAHHOTO METO/1a UCCIIEA0BAHMS.

B nanHoit paboTe npoBe/ieHa OLIEHKA BIMSHUS pa3IMYHbIX MIPOLEAYp Ha 3Tane npoOonoaro-
TOBKU oOpasna Juist shotgun-cekBeHHpOBaHMSI Ha pe3ysbTaThl METar€HOMHOI'O aHaliu3a, B TOM
quCiIe TAKUX KaK CPOK XpaHeHHs oOpasia kana, MetoA Boienenus JIHK u3 kana, mpotokon npu-
rOTOBJIEHUS (PparMEeHTHON OMOJIMOTEKH, a TaK K€ OCHOBHBIX I[1apaMeTPOB BBICOKOIPOU3BOAU-
TEJIbHOI'0 CEKBCHUPOBAHMS, 4 UMEHHO JUIMHBI IPOYTEHUS U IPOU3BOJUTEILHOCTH.
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MAKPOKOMIUIEKCBI HOHOTPOIIHBIX I''TYTAMATHbBIX PELIEITTOPOB,
NX ©@YHKIMA 1 CBA3b C KOTHUTHMBHBIMU HAPYIHEHUAMU

IIpockypa A.JL., Beukanosa C.O., 3anapa T.A.*, Parymnsk A.C.
Koncempyxmopcko-mexnonocuveckuui uncmumym BT CO PAH, Hosocubupck
*e-mail: zap@kti.nsc.ru

N3menenne »(OPEKTUBHOCTH CHHANTHYECKOW TMepefadyd 00eCHeunBaeT CHUTHAJIMHT
MEXHEHpPOHANBHBIX ceTeid Mo3ra. JIeHApWUTHBIE INWUIUKH - T[OCTCHHANTHYECKas YacTh
OOJBITMHCTBA BO30YKIAIOITUX CHHAIICOB MO3Ta MJICKOTTUTAIOITUX.

C ucnonp30BaHUEM COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHONIOTUHU [1] peKOHCTPYHUpPOBAHBI
OCJIKOBbIC B3aMMOJICHCTBUS B MAaKpPOKOMIUIEKCAX HOHOTPOIMHBIX IIyTaMaTHBIX PEIEHTOPOB
JNEHAPUTHBIX IIUMUAKOB Turmokamma. [IpoaHanu3upoBaHbl OCOOEHHOCTH HX OKCIPECCUH U
JOCTaBKU K CHHanTU4Yecko MemOpane [2]. Habop kakIoro MakpOKOMIUIEKCA OMpeIesseT
MOJIBM)KHOCTbD, 3aKPEIUICHHUE PELEITOPOB HAa CHHANTUYECKONH MeMOpaHe IUIHUKA U CIeHH(PUKY
(GYHKIMOHATBHBIX B3aUMOACHCTBUI B TeueHHUE HM3MEHEHUS AIPPEKTUBHOCTH CHHANTHYECKOU
nepeaadn. M3BeCcTHO, YTO HAPYIICHHUS B CTPYKTYpE W/MIM SKCIPECCHH T€HOB BXOASIIMX B 3TH
KOMITJIEKCHI OCJTKOB 3a1€iCTBOBAHbBI B Psi/ie TSHKETBIX KOTHUTUBHBIX PACCTPOICTB:

Benok (ren)* mporecce TIaTOJIOTHS
Jpebpun (Dbnl) Crabuiusarop HUTEH aKTHHA — KJII0YeBOi Oenok, oOecrneunBaloLIuii Iepexo1 K npoueccaM coxpanenust  bonesub Anbureiimepa
U JUIMTEJIBHOTO MOJEP/KAaHUs HOBOTO yPOBHs Helfpornepeadn. cunzapom Jlayna
LIM kunaza (Limk1)**  Jle3aktuBupyeT KOGHIHH — CTaOHIH3aIMs HUTEH aKTHHA Cunapom Buibsivca
PAK1 (Paxl) 00pa30BaHUe AKTOMUO3UHOBBIX KOMILIEKCOB - BBIBOJ] MOJICKY/IIPHOM CHCTEMbI IIMIMKA U3 paBHOBeCHOro  bonesus Anbureiimepa; cunapom Jlayna

COCTOSHHS MOCJIE AKTHBUPOBAHHS CHHAIICA;
CTabMIM3alis HUTEH aKTHHA Yepes akThBupoBanue Limk.

SynGAP (Syngap) PerynupoBanue nepeaauu curiaja oT MeMOpaHsl B A1po; Hapymenne nponeccon o0yuenus;
OMOCPENOBAHHO KOHTPOJIMPYET YCTAHOBIEHHE ACCOLMATUBHBIX MEKCHHANITHYECKUX CBsA3eil THIEPBO30YIUMOCTD
Oligophrenin-1 AKTHBHpYET KITHOUEBOH PEry/IsATOp PEMOICTMPOBaHUs aKTHHOBOH CETH MOC/IC aKTHBUPOBAHHs CHHArCa Casa3aHHBIE ¢ X XPOMOCOMO# yMCTBEHHBIC
(Ophnl) HapylIeHAs
MEGAP (Srgap3) TIpensrcTByeT 4pe3MepHOMY POCTY AKTHHOBOM CETH LIUTOCKENIETa IIHITHKA Csi3aHHbIe ¢ X XPOMOCOMOIf yMCTBEHHbIE
HapyIeHus
PAK3 (Pak3) KnroueBas kuHa3a, peryaupyromas peMoIeIMPOBaHHE IIMTOCKETIETa IIMMNUKOB MOCJIE aKTHBUPOBAHHS Casa3aHHBIE ¢ X XPOMOCOMO# yMCTBEHHBIC
CHHarca HapyLIEeHUs
Alpha-Pix (Arhgef6) 3amycKkaeT NpoLecCh PEMOJICTHPOBAHMS INTOCKEIETa IIMITHKA MOC/Ie aKTHBHPOBAHHS CHHAICa Casa3aHHBIE ¢ X XPOMOCOMO# yMCTBEHHBIC
HapyeHus
FMRI1 (Fmrl)** VuactByeT B npoueccax GopMHpPOBaHHUs TPAHCIOPTHBIX BE3HKYIT; KIIIOYEBOI OelIoK B mpoleccax Csi3aHHbIe ¢ X XPOMOCOMOIf yMCTBEHHbIE
JIOKaJIbHOTO CHHTE3a B CTBOJIC JICHAPHUTA HapyumeHus
Shank3 (Shank3) KimoueBoii afanTepHbIit 670K CHHAINCOB, 00eCeYNBAIOIIHIT 3aSKOPHBAHNE B aKTHBHO# 30HE IIHITHKA Aytusm (ASD)
OCHOBHBIX OEJIKOB, PEryIupyonuX n3MeHeHue 3GGpeKTHBHOCTU CHHANTUYECKOIT Iepeadn. wuzo¢penust (SCZD15)
Muosun 5a (MyoVa)**  TpancnopT 6eIKOB M0 aKTHHOBBIM HHTSIM M3 ICHAPHTHOTO CTBOJA K MIa3MaTHYECKOH MeMOpaHe ayTOCOMHO-PEIIECCHBHBII CHHAPOM
I'pucennu
Kalirin (Kalrn7) KiroueBoit Genox B mpoueccax peMoenpoBanus 0AMeMOPaHHOH aKTHHOBOM CeTH; peopraHH3aluu 3aboneBanne XaHTHHITOHA, OOJIE3Hb
MOCTCHHANTUYECKOTO YIUIOTHEHHS LIMITMKOB; SHIOLUTO32 [IyTaMaTHBIX PELIENTOPOB B TEUEHHE AubLreiimMepa, IH30GpeHus, aenpeccus

CHHANTHYECKOH aKTHBHOCTH

* - KypCUBHBIH IWIPUPT — Ie€HbI, IPONUCHON — Oesku. ** - He BXOJAT B KOMILIEKCHI, HO YYaCTBYIOT B MX PEMOJIEIMPOBAHUHI

Takum 00pa3oM, MaKpOKOMIUIEKCHl (GOpMHUPYIOT (YHKIMOHAIBHYIO CHCTEMY B Mpeaenax
JNEHAPUTHOTO IIWIKKA, KOTOpass 0OecrneuynBaeT OTBET CHHANTHYECKOTO KOHTAaKTa Ha
ONPENCIICHHBIM IAaTTEpH BO3ACUCTBUKM. MeTonbl COBPEMEHHOW TI'€HOMUKH IO3BOJISIIOT
MIPOAHAIM3UPOBATh BPEMEHHYIO IMHAMHUKY SKCIPECCHH OEJIKOB KOMIUIEKCOB W MEXaHU3MBbI
MATOJIOTMYECKUX HApYIICHUH CTPYKTYPHO-(YHKIIMOHATIBHBIX B3aWMOJICHCTBUI B Mpoleccax
W3MEHEHUS U JJIUTEITHLHOTO MoiepKaHus 3Q(PEKTUBHOCTH CUHANITUYECKOHN TIEpeIadun B MO3Te.

1. Ananko E.A., Podkolodny N.L., Stepanenko I.L. et al. GeneNet in 2005 // Nucleic Acids Res.
-2005. - V. 33. - P. 425-427.
2. http://wwwmgs.bionet.nsc.ru/mgs/gnw/genenet/viewer/AMPA .html
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USING DNA DAMAGE TO ENRICH FOR ANCIENT MOLECULES

Gansauge M.T.*, Meyer M.
Max Planck Institute for Evolutionary Anthropology, Leipzig, Germany
*e-mail: marie gansauge(@eva.mpg.de

Over the past years, advances in high-throughput sequencing technology have en-
abled the generation of many complete genomes sequences, including such from thou-
sands of years old ancient organisms. These genomes are valuable resources for address-
ing evolutionary questions, e. g. about population history and functional changes in the
genome. However, only in rare cases is endogenous genetic material well-preserved. An-
cient DNA is typically highly fragmented and exhibits chemical modifications. A very
frequent type of modification is caused by deamination of cytosines to uracils, which are
read as thymine during DNA amplification and sequencing. Importantly, deamination-
induced substitution patterns only arise after a few decades, and can thus be used to dis-
tinguish ancient DNA and modern contamination, which, if present, vastly complicates
subsequent data analysis.

We present a new method that enables the enrichment of molecules containing deoxy
uracils during sequencing library preparation. This method works in conjunction with a
single stranded DNA library preparation method described recently. Two libraries are
made from each DNA extract, one that is enriched for ancient DNA molecules containing
deoxy uracils and a second containing all remaining molecules. We show that this
method can be used to retrieve clean DNA sequences from ancient human samples that
are highly contaminated with modern human DNA.
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BIOUML - SOFTWARE PLATFORM FOR ANALYSIS OF NEXT
GENERATION SEQUENCING DATA USING COLLABORATIVE AND
REPRODUCIBLE RESEARCH

Yevshin I.S.l, Valeev T.F.l, Sharipov R.N.l, Kolpakov F.A.">"
'000 «Institute of Systems Biology», Novosibirsk,

’DTI DT SB RAS, Novosibirsk

*e-mail:fedor@biouml.org

BioUML (http://www.biouml.org) is a software platform for collaborative reproducible
analysis of complex biomedical data. It spans a comprehensive range of capabilities, including
access to databases with experimental data, tools for visual modeling of biological systems, ,
parameters fitting and analyses. Due to the applied scripts (R, JavaScript) and workflow support
it provides powerful possibilities for analyses of high-throughput data. The plug-in based
architecture (Eclipse run time from IBM is used) allows new functionality to be added using
plug-ins. Integration with the Galaxy platform (https://main.g2.bx.psu.edu/) simplifies
embedding of 3-rd party tools into the BioUML platform.

Now the BioUML platform provides methods for all stages of analysis of Next Generation
Sequencing (NGS) data: data import/export, reads quality control, raw sequencing data
preprocessing, data representation, alignment, visualization, motif finding, copy number
identification, annotation and further analysis of reconstructed sequences. A lot of known 3-rd
party tools are embedded into BioUML for this purpose.

To facilitate NGS data analyses from the users’ viewpoint available methods are grouped
into specialized workflows for analyzing different types of NGS data: ChIP-seq, ribo-seq,
RNA/miRNA-seq, bacterial genome assembly and annotation, human genome (exome) assembly
and annotation.

To support collaborative reproducible research the BlioUML platform provides the following
functionality:

- projects — folders with data and results and their analysis that can be shared with
other users within the frame of a collaborative research. The BioUML platform provides
a powerful system for controlling access to data by different users;

- workflows - visual representation of data analyses scenarios that ensure
reproducibility of obtained results;

- aweb interface for access to, editing and visualization of NGS data.

BioUML also includes a powerful genome browser that is now an essential tool for NGS
data analysis and visualization. It is capable of scaling from individual nucleotides to whole
eukaryotic chromosomes and supports many user track formats including BAM, BED, VCF,
GFF as well as preinstalled Ensembl tracks and remote tracks accessed from a DAS server. It can
display sequences from a preinstalled Ensembl database, a remote DAS server or user-uploaded
FASTA files. The semantic zoom allows for displaying different features on different scale
levels. Many interactive features are available, including drag-and-scroll, zoom selection and
view sharing. Tabular representation of track data is also supported.
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GENOME ASSEMBLY AND FINISHING - WHY HIGHT QUALITY
REFERENCES ARE NEEDED

Lapidus A.L.
Theodosius Dobzhansky Center for Genome Informatics, St.Petersburg State Univeristy
e-mail: piterlabs@gmail.com

Genome sequencing has revolutionized our understanding of bacteria and archaea
and the role they play in important processes including pathogenesis, energy produc-
tion, bioremediation, global nutrient cycles, and the origins, evolution and diversity of
life. Currently, there are more than 2500 complete genome sequences of bacteria and
archaea available [Genomes Online Database: http://www.genomesonline.org]. These
have been generated both from small-scale projects focused on specific scientific ques-
tions as well as large-scale projects attempting to sequence genomes in a more coordi-
nated manner. Together these small and large-scale projects have produced genome se-
quences from organisms with a wide diversity of phenotypes including pathogens, ex-
tremophiles, endosymbionts, gut commensals, nitrogen fixers, carbon fixers, and others.
Analysis of these data in turn has provided many fundamental insights into biological
processes carried out or influenced by bacteria and archaea. The value of a totally com-
plete microbial genome was recognized and “appreciated” by scientists. Finished ge-
nomes allow, for example, the study of genome level evolution, while the draft se-
quences are usually of sufficient quality to determine the basic genetic and metabolic
parameters of an organism. Some interesting traits can be lost when only working from
draft. Computational and lab approaches will be presented and discussed.
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SEQUENCING SAMPLE PREP AND DATA ASSEMBLY METHODS: 15
YEARS OF ACCELERATED EVOLUTION

Matvienko M.
CLC bio, Davis, USA
e-mail: mmatvienko@clcbio.com

DNA sequencing methods have been undergoing extremely fast and competitive
development in recent years. The first 30 years (1977-2007) of DNA sequencing were
dominated by the Sanger method with relatively long (300-1000 nt) reads and cloned
templates. Overlap assemblers were developed for these types of reads. The Sanger
sequencing method peaked during the final stages of the human genome sequencing
project (1998-2003). From 2005 on, NGS technologies entered the sequencing market.
The first sequencing-by-synthesis technology was developed by 454 Life Sciences. In
the following years, [llumina (Solexa) and Applied Biosystems entered this space. In
the early days of NGS, the limiting factors were sample preparation methods and the
types of libraries that could be utilized. The sequencing reads were short (25-50 nt),
and they required assemblers utilizing graph algorithms. As the technologies and in-
struments matured, they enabled new sequencing applications. The recent (2013) de-
velopments demonstrate that the length of NGS reads (454, IT, MiSeq) is approaching
the length of Sanger reads (~400 nt). While the instrument manufacturers were focused
on instrument performance, a number of reagent manufacturing companies entered the
NGS market with sample preparation kits for different instruments and applications.
The NGS sample prep market now offers a variety of reagents that are utilized for
many biological applications. Additionally, there are many non-commercial protocols
that can be adapted to particular needs. The most common NGS libraries are genomic
pair-end, mate-pairs, RNA-Seq, small RNA libraries, and Chip-Seq libraries. There are
a variety of commercial and open-source packages that perform data assembly and
analysis. We will also discuss new and advanced uses of NGS and 3™ generation se-
quencing technologies.
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THE IMPORTANCE OF LIBRARY FRAGMENT SIZE FOR THE QUALITY
OF EMULSION PCR DEPENDENT MPSS DATA.

Morozov 1.V.
Institute of Chemical Biology and Fundamental Medicine SB RAS, SB RAS Genomics Core Fa-

cility Novosibirsk
e-mail:mor@niboch.nsc.ru

We aimed to access the impact of library fragments size on MPSS data quality for
MPSS platforms utilizing emulsion PCR for clonal amplification. Using Caliper LabChip
XT for fragments size selection we created from one DNA sample two libraries with me-
dian fragments sizes 280 and 360 b.p. and narrow sizes distribution. Analysis of con-
structed libraries on SOLiD 5500 platform and comparison of the obtained data showed
significant drop in data quality for library with lengthy fragments.
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ASSEMBLING SINGLE-CELL SEQUENCING DATA

Prjibelski A.
Algorithmic Biology Lab, St. Petersburg Academic University
e-mail: ap@bioinf.sbpau.ru

Next generation sequencing requires millions of identical cells for an experiment. However,
the lion’s share of bacteria in various environments cannot be cultivated in the laboratory and
thus cannot be sequenced using existing technologies.

Currently there are two completely different approaches in sequencing uncultivated bacteria.
First approach is called metagenomics and implies sequencing of whole bacterial community
from an environment with dozens of different bacterial organisms. Assembling such data is
complicated by various abundance of each type of bacteria in a sequenced sample, by presence
of closely related species with similar genomes and conservative genomic regions. Resulting as-
semblies are often significantly fragmented and contain contigs of different species in one heap.
At present no decent metagenome assembler has been developed.

Another approach includes amplification of a single DNA molecule from one cell. Recently
developed method called Multiple Displacement Amplification (MDA) [1] allows to amplify 95-
99% of the genome. However, the amplification is non-uniform, which leads to highly uneven
coverage depth along the genome. Coverage depth varies from 10000x down to 0x and low-
covered regions are very common. Standard assemblers are inapplicable to such kind of data
since they remove low-covered regions as erroneous. Second problem of MDA is a high rate of
chimeric reads — erroneous reads that join remote parts of the genome. Such reads are likely to
cause number of mis-assemblies in resulting contigs. Problems of non-uniform coverage and
chimeric reads were addressed in single-cell specific genome assemblers IDBA-UD [2] and
SPAdes [3], which allow to recover maximum possible genome fraction and at the same time
avoid assembly fragmentation and mis-assemblies.

In my talk I present detailed view on the problems in single-cell sequencing using MDA and
the way they are tackled in state-of-art single-cell assemblers.

1. F.B.Dean et al. (2002) Comprehensive human genome amplification using multiple displace-
ment amplification. Proc Natl Acad Sci USA. 2002 Apr 16; 99(8):5261-6.
2. Y.Peng et al. (2012) IDBA-UD: a de novo assembler for single-cell and metagenomic se-

quencing data with highly uneven depth. Bioinformatics. 2012 Jun 1; 28(11):1420-8.

3. A.Bankevich, S.Nurk et al. (2012) SPAdes: A New Genome Assembly Algorithm and Its Ap-
plications to Single-Cell Sequencing. Journal of Computational Biology 19(5) , 455-477.
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VERY LONG INTERGENIC NON-CODING RNA (VLINC RNA) DISCOVERY
IN NGS DATA

Shtokalo D.l’z*, St.Laurent G.z, Tackett M.z, McCaffrey T.? , Vyatkin Y.z, Ri M. and Kapranov
P’
' 4.P.Ershov Institute of Informatics Systems SB RAS, Novosibirsk, Russia
’St. Laurent Institute, Cambridge, MA, USA

IThe George Washington University Medical Center, Washington D.C., USA
*e-mail: shtokalod@gmail.com

Function of the non-coding portion of the human genome remains one of the most important
and controversial questions in genetics. Recent studies discovered unusual and notable compo-
nent of the human transcriptome — long intergenic non-coding RNA termed lincRNAs [1]. In this
work we identify a yet undiscovered featured of our genome — presence of thousands of very
long (50kb to 1000 kb) intergenic non-coding RNA termed vlincRNAs — that cover at least 10%
of the genome.

To discover vlincRNA, we used several RNAseq datasets. 1. We generated a Single Mole-
cule Sequencing (SMS) profile from total RNA from human blood using the Helicos platform. 2.
Published SMS RNA-Seq data from total RNA of leukemia and Ewing Sarcomas [2]. In addi-
tion, we used the ENCODE long nuclear polyA- RNAseq dataset [3] consisting of several can-
cerous or primary cell lines: K562, HepG2, HeLaS3, GM 12878, H1-hEsc, NHEK, HUVEC.

Human blood data yielded 120mln informative reads defined as uniquely aligned to the ge-
nome and filtered for rRNA and chrM sequences. For construction of vlincRNAs from blood, we
generated informative read density profile for each genomic base and removed positions corre-
sponding to UCSC Genes. We then applied to the following consecutive thresholds: density
threshold corresponding to the 80™ %-ile of expression, merge of genomic bases separated by no
more than 500 bp and final selection of regions of 50kb or longer. The resulting vlincRNAs were
not strand-specific.

For construction of vlincRNAs from the ENCODE data, the information was downloaded in
the form of “contigs” that represent blocks of overlapping mapped reads from the pooled bio-
logical replicates. We removed any contigs that overlapped UCSC Genes. Contigs separated by
1000 bp or less were merged and only those merged contigs that were at least 50kb in length
were allowed. Those separated by 5 kb or less were merged together. The resulting vlincRNAs
were strand-specific.

All analyzed data resulted in 2147 distinct vlincRNAs. Their 5° ends are strongly enriched in
RNA Polll canonical promoters. Strikingly, vlincRNA promoters were enriched in repeated se-
quences of retroviral origin. Moreover we show the strong correlation between the number of
vlincRNAs expressed from the endogenous retroviral promoters and pluripotency or the degree
of malignant transformation. Depletion of some of vlincRNAs using RNAi caused apoptosis in
cancerous cells.

These intriguing observations suggest that vlincRNAs play a role in pluripotency and can-
cerogenesis. Further investigation of vlincRNSs may provide additional understanding of tran-
scriptome regulation during the malignant state, and could lead to additional targets and options
for its reversal.

1. AM.Khalil et al. (2009) Many human large intergenic noncoding RNAs associate with chromatin-modifying
complexes and affect gene expression, Proc Natl Acad Sci U S 4, 106:11667-11672.

2. P. Kapranov et al. (2010) The majority of total nuclear-encoded non-ribosomal RNA in a human cell is 'dark
matter' un-annotated RNA, BMC Biol, 8:149.

3. S. Djebali et al. (2012) Landscape of transcription in human cells, Nature, 489:101-108.

71

NGS and data analysis



NEW TRENDS OF VAST SPECIMENS GENETIC VARIATION ANALYZING
BASE ON NGS

Sun H.*; Zhen Y.
BGI, Shenzhen, China
*e-mail:Sunhailu@bgitechsolutions.com

Nowadays, researchers have diversified technologies at their disposal for collecting
genetic information. As sequencing costs continue to drop, new approaches of NGS-
based genetic variation excavation and genotyping are being increasingly used.

Here we introduce a new system GenomeBiomarker ® which is used for breeding
pedigree and natural population’s genetic marker development and vast specimens’ geno-
typing. It encompasses bin map, target region capture, reduced representation and hy-
bridization-based approaches to discover and genotype SNPs and InDels. This system
provides insight into different NGS methods, their benefits, and the role these technolo-
gies will play in the future.
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STRATEGIES OF DE NOVO SEQUENCING IN PLANT AND ANIMAL
RESEARCH

Zhou Q.

BGI-Shenzhen, Shenzhen, China

e-mail: zhouging@bgitechsolutions.com

With the development of next-generation sequencing technology, more and more ge-
nomes has been decoded and for different genomes we should formulate reconsponding
strategy for de novo sequencing and assembly. Here, we introduce three strategies of de
novo sequencing in plant and animal research:

1. Whole genome shotgun (WGS) for common genome;
2. WGS add BAC-to-BAC or fosmid-to-fosmid for complex genome;
3. Ultra-deep de novo for complex genome which has a high heterozygosity rate.

Ultra-deep de novo, we get ultra sequencing depth (more than 200X) and use the

SOAPdenovo2 assemble software, which have combined with the original algorithm of
heterozygous sequence recognition.
For complex genome with a high heterozygosity rate, we have compared the assembly
sequences based on these three methods respectively. The statistics of scaffold N50 and
contig N50 showed that WGS add BAC-to-BAC or fosmid-to-fosmid gets the best result
and Ultra-deep  de novo could improve the assembly result a lot compared to WGS
method.
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MEIUIIUHCKAS '’EHOMUKA

KOPOTKHUE HEKOJWPVYIOIIME PHK ITJIA3MbI KPOBU YEJIOBEKA

Bapsicun JLH." Cemenos JI.B., bpennep EB., Kypunpmykos AM.', Kosnos B.B.2, Hapos
IO.B.Z, Bacuinnes F.B.3, Yukosa E.)I.l, dununmosa IO.A.l, Bbpeizranos H.O.3, Kynuruna E.B.l,
Puxtep B.A.!

"Hnemumym xumuueckoii 6uonoeuu u pynoamenmanvroi meduyunvr Cubupckozo omoenenus
PAH, Hosocubupck

’I'BY3 HCO «Hosocubupckuii obnacmmuoii onkonoeuueckuii oucnancepy, Hosocubupck
3HHcmumym Lumonozuu u I'enemuxu Cubupcxkozo Omoenenus PAH, Hosocubupck

“e-mail: baryakindn@niboch.nsc.ru

CoBpemennble uccienoBanus nupkyaupytomux PHK HampaBieHbl kak Ha yCTaHOBJIICHHE
HOBOI'O MEXaHU3Ma JUCTAHLMOHHOM MEXKJIETOYHON Peryssiiuu (pu3HOIOTHYEeCKUX MPOLECCOB,
TaK U Ha IOUCK HOBBIX JTUArHOCTHYECKUX U MPOrHOCTHYECKUX MApPKEPOB COLIMAIbHO-3HAYMMBbIX
3a00JIeBaHUH.

[lenbto naHHOM pabOTHI SABISETCS JI€TAIbHOE ONMUCAHUE CTPYKTYPBl U GOPM KOPOTKHUX BHE-
kierounblx PHK mia3smbl kpoBH 4enoBeka, HallpaBIC€HHOE HA BBISIBICHUE HOBBIX (hOpM peryis-
topubix PHK u ycranoBneHue MexaHusMma MX JEHCTBUS, a Takke pa3pabOTKy YHHKAIbHBIX U
KOMILIEKCHBIX TUarHOCTHYECKUX MapKepoB 3a00IeBaHU YeI0BeKa.

B nanHoil pabote npoBeneH aHanu3 MHOrooOpasust GopM KopoTkux Hekoaupymoomux PHK
IJ1a3MBbl KPOBU 8-MH 3/I0POBBIX JOHOPOB U 8-MU MAllMEHTOB C HEMEJIKOKIETOYHBIM PAKOM JIETKO-
ro. J{ns nonydyenus k/IHK-6ubnuorek, Kogupyromux MakCUMalbHO MOJIHBIA HaOOp ¢hopM 1up-
kynupytomux PHK, xoporkue (n>19) PHK na3msl kpoBu nojasepraiu e ochopuirnpoBaHuio
¢ mocaeaymumM S'-hpochoprmiimpoBaHrueM, JIUTUPOBAHUIO C alanTepaMu, 0OpaTHOM TPaHCKPHII-
mun 1 ammuukanuu. Manusuayansasle kK IHK-O0ubmmorexkn cekBeHupoBanu Ha miaatdopme
SOLiD (V.3). IlomyueHHble MacCHBBI JJaHHBIX aHAJIU3UPOBAJIM C IOMOLIBIO IPOrPAMMHOIO
obecneuenus Bowtie/Cufflinks.

bruio ycranoneHo, uto B coctaBe PHK mna3mbl kpoBu yenoBeka NpUCyTCTBYIOT (parMeH-
11 pPHK, TPHK, MPHK, TpanckpuntoB muroxonapuii, 3pensie MuPHK, MuPHK, MaPHK, ms-
oPHK, a taxxe ¢pparMeHThl He aHHOTUPOBAHHBIX paHee TPAHCKPUIITOB.

[IpoBenen neranbubiii ananu3 MUKpoPHK u muxkpoPHK-momo6ubIx ¢dopm: ompeneneHs
HauboJiee mpecTaBlIeHHbIE B I1a3Me KpoBU (opMbl n3BecTHbIX MUKpOPHK udenoseka; ¢ momo-
11b10 MporpammHoro odecnedenus mirDeep 2.0 naiinens! HoBble MUKpoPHK-moio0Hb1e (hopMmBI;
onpeaenensl noreHuuanbable MPHK-Mumenn mupkynupyrommx mukpoPHK u xanaunaros B
MukpoPHK.

CpaBHutenbHbli ananu3 MUKpoPHK muia3smsel 310pOBBIX JOHOPOB M MMALIUEHTOB C HEMEJIKO-
KJIETOYHBIM PAaKOM JIETKOI'O IO3BOJIMJI OXapaKTepHu30BaThb M3MEHEHHs HaOOpa BHEKJIETOYHBIX
MukpoPHK 4enoBeka nipy BOSHUKHOBEHHUHU U Pa3BUTHH 3JI0KAYECTBEHHBIX OIYXOJIEH.

Pabora Bemace npu mnojaepkke Poccuiickoro MuHHCTEpcTBa Haykd M 00pa3oBaHUs
(02.740.11.0715); rpantoB PO®U Ne 10-04-01442-a; Ne 10-04-01386-a.
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MICRORNA CBA3BIBAIOTCA C MRNA T'EHOB, YUACTBYIOIIUX B
PEI'YJIALINUN KIIETOUHOI'O LI1KIJTA

Bbepumno O.A.*, UBamenko A.T.

Hayuonanvnas nanomexuonozuueckas nabopamopus, Kazaxckuii HayuoHanbHulil YHUgepcumen
umenu ano-Papadu, e. Armamel, Kazaxcman

*e-mail: devolial 8@mail.ru

MicroRNA (miRNA) sBnsrorcss maneiMu HekonupyromumMu RNA, KoTopble MOAaBIISIOT
Tpanciaunio mMRNA wim npuBodaT K ee aerpagaund. MiRNA perynupyroT KiIeTOUHBIA LUK,
aronTo3, AuddepeHnupoBky u T.1. HemaBHO ObUTO TOKa3aHO, YTO CalThl CBs3bIBaHUS MIRNA
pacnosioxkensl He ToJbKO B 3'UTR, Ho 1 B 5'UTR u CDS mRNA. JlanHble 0 cailTax CBSI3bIBaHUS
miRNA cnoco6cTBytoT noHumManuto BzaumojencTBuil Mexay miRNA u mRNA renoB yuact-
BYIOIIUX B PEryyslUU KieTouyHoro nukia. Hapymenus BnusHus miRNA Ha KJI€TOUHBIA LIUKI
SIBJIIFOTCSI IPUYMHOM Pa3BUTHsI paka MOJIOYHOM Kele3bl, paka JErkoro u T.J.

Hyxneotuanasie nmociempoBarensHoctd MRNA 3auMmctBoBanbl m3 Genbank m miRNA - u3
miRBase. CxemblI caiiToB cBsi3biBaHus, cBOOOAHAs dHEprust miRNA B3aumoneiicteuit (AG) pac-
cuuTaHa ¢ ucnoiab3zoBanuem nporpammbel RNAHybrid 2.1. Bennuuny AG/AG,, 10CTOBEpHOCTH
(p) u pernonsl mRNA Haiinens! ¢ ucnonb3oBanueMm ckpunra E-RNAhybrid. Paccuntana Benu-
ynHa AG/AGm (%), rne AGy, paBHO 3Hepruu cBsi3biBaHusi MiRNA ¢ MOJHOCTbIO KOMIUIEMEH-
TapHOM I0CJIENI0BATEIBHOCTHIO.

Nzyuens! caiitel 2037 miRNA B 1223 mRNA reHoB y4acTBYIOIIUX B PETryJSILIMUA KIETOYHO-
ro 1ukia. BeisiBiensl caiitel cBsa3piBanus mMiRNA ¢ Bennmunnoit AG/AGy, paBHoii 6onee 90%: B
3'UTR pacnonoxeno 53,9%, B CDS - 30,1% u B 5'UTR - 16,0% caiitoB. ¥Ycranosineno 375
caritoB msa 117 miRNA B 263 mRNA: 80 caiitoB umeercs mexay 28 mexreHHBIMH miRNA u
77 mRNA; 295 caiitoB — mexay 88 BHyTpureHHbIMH MiRNA (int-miRNA) u 212 mRNA. Otu
int-miRNA xoaupyroTcs B HHTpOHAX, SK30HAX WJIM HETPAHCIMPYEMBIX pernoHax 81 reHa (xo-
3stiickuii reH). MiRNA 00pa3yroT cBs3UM MEXy XO3IHCKUMHU T€HaMH U TeHaMH-MUIIEHSIMH Yepes
int-miRNA. M3meHeHus 3Kcnpeccuu XO3SWCKUX T'€HOB MPUBOJAAT K MU3MEHEHMSIM 3KCHPECCUU
int-miRNA, Baustromux Ha TpaHcmsanuio mRNA. DOkcnpeccust 212 reHOB-MULIEHEH 3aBUCHT OT
skcrpeccun 81 X03sMCKOr0o reHa, YbM OETKM HE y4acTBYIOT B KJIETOYHOM Itukie. Hampumep,
mRNA renoB-muiueneit BRD4, CENDI, BRD4, SF1, SCRIB, MAGI2, IFT122, SOX9, RCCI,
RABIIFIP3, ARL3, MACFI n PIDI uMmeroT caiiTel cBa3biBaHusI ¢ miR-4447, kogupyromeics B
UHTpoHE reHa LSAMP.

mRNA 263 reHoB, y4yacTBYIOUIMX B PErysLMU KIETOYHOTO IMKJIA, UMeoT 375 miRNA
caiitoB ¢ BenmmuanHON AG/AGy, 60oiee 90%. Jlanapie mo miRNA X035HCKHUX TEHOB M UX CaliTaM B
MRNA-MUIIEHSX SBISIOTCS BaKHBIMU JUISI HCIIOIb30BAHUS B OMOMEUIIMHE.
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BHYTPUOIIYXOJIEBAS  MOP®OJIOTMYECKAA  T'ETEPOI'EHHOCTD
PAKA MOJIOYHOMU XXEJIE3bI KAK ITPMBJIEKATEJIBHASI MOJIEJIb JIJIS
[TPUMEHEHMA  BBICOKOIIPOU3BOUTEJIBHBIX  I'EHOMHBIX U
TPAHCKPUIITOMHBIX TEXHOJIOTMM, W3VYEHUS @®UJIOI'EHUN
OITYXOJIN U ITIONCKA MAPKEPOB 3ABOJIEBAHUA

JleHHCOB E.B.l*, I'epamenko T.C.l, 3aBbsiIOBa M.B.l’z, JINTBSKOB H.B.l, Bropymun C.B.l’z,
Iepensmytep B.M.", Uepapmmnesa H.B.'?

LOIBY "HUH onxonocuu” CO PAMH, Tomck

’rBOY BIIO Cub6I'M. Y Munszopasa Poccuu, Tomck

*e-mail:dnsv.evi@gmail.com

Buytpuonyxonesas rereporeHHocTs (BI') siBisercs atpulGyrom OOJIbIIMHCTBA 3JI0KA4eCT-
BEHHBIX HOBOOOPA30BaHUI M MPEAINOaraeT Haluyhe B MpeJiesiaX OMyXOoJu KIETOK C Pa3IU4Hbl-
MU OMOJIOTMYECKUMHU XapaKTePUCTUKaMHU. ATpEeCCUBHOE T€UEHHE, BEPOATHOCTh METacTa3upoBa-
HUs, PELIUIUBUPOBAHUS U OTBETA HA JI€YEHHE BO MHOrom ompenensercsa BI'. Ilociennue nocru-
XKEHHsI B 00J1aCTH BBICOKOIIPOM3BOJUTENBHBIX TEXHOJOTUN aHajgu3a I'eHOMa U TPaHCKPHUITOMA
MO3BOJIMJIM UACHTU(GHUIMPOBATh BBICOKUN YPOBEHb I€HETHYECKOM HEOJHOPOAHOCTU OIYXOJH,
IIOHATh HBOJIFOLIMIO paKka M BBIABUTH HOBBIE Mapkepbl. HemaBHO i1 MHBa3MBHOW KapLIMHOMBI
MoJioyHO# sxene3bl (PMIK) Hama rpynmna omnucanga BHYTPHOITYXOJEBYIO MOP(OJIIOTHYECKYIO Te-
TeporeHHocTh (BMI') unu nsTh TUIIOB MHBa3UBHOT'O KOMIIOHEHTA: TYOYJISIPHBIX, albBEOJIIPHBIX,
COJIMAHBIX, TPAOEKYJISAPHBIX CTPYKTYP M JAUCKPETHBIX TPYIII OMYyXOJIEBBIX KieTOK. OKa3anocs,
yro BMI" cBs3ana ¢ monekymnsapHusiM noarunoM PMOK, a Hanuuue B OmyXousiX ajbBEOJISIPHBIX
BapHaHTOB - C BBICOKUM PUCKOM JIMM(OTEHHOTO METACTa3UPOBAHUS U PE3UCTEHTHOCTHIO JaHHO-
ro 3abojeBaHus K XuMuorepanuu. [1oka3anbl TeHOTUITMYECKUE PA3IUUUs MEXy Mopdonoruye-
CKHUMH CTPYKTYpaMU U MOJIy4E€HbI OCHOBAHUS JUIsl PEAMOI0KEHHS, 4YTO (OPMUPOBAHUE pa3IN -
HBIX CTPYKTYp CBSI3aHO C (DYHKIIMOHAJIBHOCTBIO I'€HOB MEXKJIETOUHOW aJre3uu, a XUMHOPE3H-
CTEHTHas POJIb AJIbBEOJIIPHBIX CTPYKTYP HE OOBACHSAETCS y4yacTUEM I'€HOB MHOXKECTBEHHOU Jie-
KapcTBeHHOMW ycToitunBoctH [1]. OHaKO HEMOHATHO, KaKHE FeHeTHYecKrue (DaKTOpPhl U CUTHAJIb-
HbI€ IYTH BOBJIEYEHBI B JUM(OT€HHOE METACTa3UpPOBAHHE U YCTOMYMBOCTb K XUMHUOTEpPANUU
OITYXOJIEd MOJIOYHOM KeJIe3bl C AJbBEOSAPHBIMU CTPYKTypamu. Hen3BeCTHbI KOHKPETHBIE Map-
Kepbl (POPMHUPOBAHHUS OIYXOJIEBBIX CTPYKTYp, KapTuHa pa3Butus BMI™ u, Takum obpazom, puio-
reHetudeckuid noprper PMIK. IIpumeHeHne BBICOKOIIPOM3BOIUTEIBHBIX I'€HOMHBIX M TpPaHC-
KPUIITOMHBIX TEXHOJIOTMM HE TOJIBKO ITO3BOJIUT HAWTH OTBETHI HA BBILIE ITOCTABIECHHBIC BOIPO-
Cbl, HO 1 Ha OCHOBAaHWM YK€ M3BECTHOM INartoreHeTudyeckod poan BMI' mpenoctaBuT BO3MOX-
HOCTB /ISl UJIEHTU(UKALMU HOBBIX MapKEpOB MPOrHO3a U OTBETA HA TEPAINUIO U MUIICHEH IJIs
n30MpaTEeIbHOr0 YHUUTOXKEHUS PA3IUUYHBIX MOP(OJIOTHYECKUX CTPYKTYp. BaxkHbIM ocTaercs u
TOT MOMEHT, YTO IIOJIHAs MOJIEKYJIIPHO-TEHETUUYECKas: XapaKTEPUCTUKA IIPEIOCTABUT BCE OCHO-
BaHMS s Uctionb3oBanusa BMI' B orienke mporHosa u iedeoHoro orsera PMXK.

HccnenoBanue BBINIOIHEHO MPH MoAjiepkke MuHuctepcTBa oOpa3zoBaHus U Hayku Poccuiickoit
®Oenepanuu (mpoektsl 16.740.11.0606, 8595 u 16.120.11.1259-MK).

1. Yepapanena H.B., JlutsskoB H.B., [lenuncos E.B. (2013) OcHoBHBIE JOCTHKECHHUS B
dbynnamenTanbpHOM oHkonoruu B 2012 rony. Ilpakmuueckas onxonoeus, 14, 1-12.
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HICITIOJIb30BAHUE MMKPOUYMITOBBIX TEXHOJIOIMM JUUIS OILIEHKU
YPOBHSI METUJIMPOBAHMS JTHK TKAHEN COCYJMCTOM CTEHKU U
JIEMKOIIUTOB IMTEPUOEPUYECKOM KPOBHA v BOJIBHBIX
ATEPOCKJIEPO30M

Ha3sapenko M.C.1’3*, Mapxkos A.B.l, JleGenes U.H.'? , Cnemniosn A.A.l, ®dpomnoB A.B.z, bap6a-
g)am 0.J17, Bapbapam JIL.C2, I1y3b1peB B.IL'"

@I'BY «Hayuno - uccnedosamenvckuti uncmumym meouyunckou cenemuxuy CO PAMH, Tomck
‘QIBy «Hayuno - uccnedosamenvckuii uHcmumym KOMNWIEKCHbIX NpoOieM CcepoeuHO-
cocyoucmuix 3abonesanuity CO PAMH, Kemeposo
STBOY BIIO CubI'MY Munsopasa Poccuu, Tomck
*e-mail: maria.nazarenko(@medgenetics.ru

B nacrosiee Bpems mosiBiisieTcst Bce OOJIbIIE JaHHBIX, CBUAETENBCTBYIOIUX O BaKHOCTU
SMUTCHETUYECKUX MOAU(UKAIUil reHomMa B (OPMUPOBAHUHM MHOTO(QAKTOPHBIX 3a00JEBaHMIA.
DKcrepUMeHTallbHbIe paboThl, CB3aHHBIE ¢ U3yYeHHeM BapuabenbHocTH MeTtuiupoBanus JJHK
IIpU aTEpOCKJIEpO3€ y YesoBeKa in vivo, eAMHU4HBbl. Llens Hacrosel paboThl 3akioyanach B
CpaBHUTEIBHOM aHanu3e ypoBHs MetunupoBanus JJHK ¢ ucnonszoBanuem mukpouunmna Infinium
HumanMethylation27 BeadChip (“Illumina”, CILIA) B oOpa3uax TkaHeW COCYIHUCTOM CTEHKH,
pa3INYaoIUXCcs M0 CBOUM MOp(O-(QYyHKIIMOHAIBHBIM MapaMeTpaM U CTENEHU MOpPaKEeHUs ma-
TOJIOTUYECKUM IPOLECCOM, a TaKXkKe JIEHKOUUTax nepudepuyeckoil KpoBU y OOJIBHBIX aTepo-
cKiepo3oM. B pesyibrare nccieqoBaHus BBISBICHO, YTO Y OOJBHBIX aTePOCKICPO30M MPOQPHIIb
metmiupoBanust JIHK Tkaneit cocynucroii crenku (kopoHapHbIX (KA) ¥ BHYTpEHHUX I'pYAHBIX
aprepuii (BI'A), Gonpimx moakoxkHBIX BeH HKHUX KoHeuHocTell (BIIB)) cymecTBeHHO OTIH-
yaeTcs OT TaKOBOIO JIEMKOUUTOB mnepudepuyeckoil kpoBu. CpenHuil ypoBeHb METUIMPOBAHUS
27378 CpG-caiiToB B coctaBe 14391 reHoB ObUT HUXKE BO BCEX TpeX IpyMNMax TKaHEW cCoCylIu-
CTOW CTEHKH I10 CPaBHEHMIO C JIEHKOLUTaMH nepudepuyeckoil KpoBu, HO Bble B Oistikax KA
0 CpaBHEHMIO ¢ HemopaxkeHHbIMU TKaHsMu (BI'A u BIIB). Ilpu cpaBHenuu oGpasuoB KA c
BT'A u BIIB ycranosneno nuddepennuansuoe metminposanue 2126 CpG-caiitos (1813 renon)
u 2419 CpG-caiitoB (2050 reHoB), cooTBeTCTBeHHO. DYHKIIMOHANBbHAS aHHOTalus 1813 reHos,
pasnuyaroImuxcs no ypoHio MetminpoBanus Mmexy KA u BI'A BbisiBuia, uto Hanbosee npen-
CTaBJICHHBIMH OKa3aJHCh MIPOAYKTHI, CB3aHHBIE C TPAaHCIOPTOM HOHOB (132 reHa); CUrHAJIBHBIM
IyTEM pEeLenTopoB, conpsikeHHbIX ¢ G-0enkom (122 rena), nepenadell curHana Mexy KieTKa-
mu (112 renoB) u T.4. Cpeau 6uoI0rHYecKux mporeccoB mpoaykToB 2050 renos, nuddepeHim-
anbHO-MeTuinpoBaHHbIX Mexny KA u BIIB, nmepBoe mecto 3aHuMana perynisuusi KI€TOYHOMN
nponudepanuu (150 reHo); 3arem TpancnopT MoHOB (131 reH); mepegada curHamza MeEXIy
kjeTkamu (126 renoB) u 1.1. Yetsipe rena (ALX4, GATA4, HOXD4, MEST) umenu cyIliecTBeH-
HBIE pa3nuus B ypoBHE MeTraupoBanus (>20%) tpex u 6onee CpG-cailToB, T0KaTN30BaHHBIX B
CpG-octpoBkax. Takum 00pa3oM, MUKPOUYHUIIOBEIE TEXHOJIOTHH MTO3BOJISIOT OMPEACTIATh YPOBEHB
METUIIMPOBAHUS IIUPOKOTO CIIEKTPa T€HOB OJJHOBPEMEHHO B HECKOJIBKUX 00pa3lax, IpeaocTaB-
JI511 BO3MOKHOCTh MACHTU(DUIIMPOBATh HOBBIE CUTHAJIBHBIE IYTH U T'€HbI, BOBJICUEHHBIE B aT€PO-
TEHE3.

PaGora BeimonHeHa npu ¢uHaHcoBoM mnoxnepkke rpanta DLl “Hayunsle um HayuHO-

negaroruyeckre Kajapel nHHOBaMOHHON Poccun™ nHa 20092013 roasl s IpOBEACHUS HAy4-
HBIX HccnenaoBanuii komtektuBamu HOLL (cornamenne Ne 8062).
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COCTAB PUBOHYKIIEMHOBBIX KHUCJIOT BHEKJIETOUYHbLIX BE3MKYVYJI
KPOBH 3/10POBOI'O YEJIOBEKA.

CaBeabeBa A.B.l’z’*, CeMeHOB I[.B.l, bapskun I[.H.l, YukoBa E.Z[.l, Kynuruna E.B.l, Puxtep
BA.

' Hnemumym xumuyeckoii 6uonozuu u gyndamenmansroii meduyurns: CO PAH, Hosocubupck

? Hosocubupckuii HayuoHanbHblli ucciedo8amensekuii 2ocyoapemeentuiti Yuusepcumen, Hogo-
cubupck

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

Bueknerounsie PHK B cocraBe MeMOpaHHBIX BE3UKYI (3K30COMBI, SKTOCOMBI, allONTOTHYE-
CKHE TeJbla), CBOOOTHBIX PUOOHYKIEONPOTEMHOBBIX KOMIUIEKCOB U JIMIIOIPOTEHI0B BBICOKOM
IUIOTHOCTH YYacCTBYIOT B IPOLIECCE JAUCTAHTHOTO MEXKJIETOUHOTO B3aUMOJCHCTBHUS, CLIOCOOCT-
BYS PETYJISILIMU )KM3HEHHO Ba)KHBIX MPOLECCOB KJIETOK. [loMuMo (hyHKIIMOHATBHOW 3HAYMMOCTH
BHekJsieTouHble PHK MMEOT BBICOKMI TUAarHOCTUYECKUN MOTEHIUAI, IOCKOJIBKY MX KOMILIEKCHI
y4acTBYIOT B Pa3BUTHU MATOJIOIMUYCEKHX MporeccoB. Llenbio naHHON paboThl SBISETCS ONuca-
Hue MHorooOpasusi PHK B cocraBe BHEKJIETOUHBIX BE3UKYJI M CBOOOJHBIX PUOOHYKIIECONPOTEH-
HOBBIX KOMIUIEKCOB KPOBHU uesioBeKa. J[ist 3Toro Ml mpoBesn (GppakmoHUpOBaHUE I11a3Mbl KPO-
BU 3JIOPOBBIX JIOHOPOB C IOMOIIBIO YIbTPALCHTPU(YTUPOBAHUS, TOJYUMIN U OXapaKTepru30OBa-
JI1 BHEKJIETOUHBIE BE3MKYJbl C Pa3HOW IMIaBy4yell MIOTHOCThIO. Beiaenunu cymmapnyro PHK
¢bpaxuuii kpoBu, ckoHCcTpyrupoBainu Oubnuorexku k/IHK u nposenu cexBenupoanue Ha SOLiD
(LIKIT "Tenomuka" CO PAH). YcraHoBIE€HO, UTO B COCTaBE MUKPO- M HAHOYACTHUII IJIa3MbI KPO-
BHU 4esioBeka npucyTcTBytoT MUKpoPHK, ¢hparmMeHThl MUTOXOHIpHANIBHBIX, pUOOCOMHBIX, MaJIbIX
Hekonupyromux 1 MatpuuHbix PHK. Beisasnenst Habopsl pparmentoB PHK, xapakTtepHbie amns
¢bpaxuuii Be3ukysa KpoBu. [lonydeHHble JaHHbBIE 3aKJIaJbIBAIOT OCHOBY JUISl pa3paOOTKH METOOB
JMArHOCTHKH OHK03a00JIeBaHUM.

PaGora nonnepxana rpantom PODU 13-04-01058.
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BJIMAHUE TIOJIMMOPDUIMOB TATA-BOKCOB ITPOMOTOPOB I'EHOB
['JIOBMHOB YEJIOBEKA HA KHWHETHUKY B3AUMOJIEUCTBUA TATA-
CBA3BIBAIOIIET'O BEJIKA

HpauxoBa U.A., Apmnnosa T.1., CaBunkosa JLK.*
Hnemumym LHumonoeuu u I'enemuxu CO PAH, Hogocubupck
*e-mail: savinkl@mail.ru

Panee nokasano, uto ogHoHykJIeoTHAHbIe nonuMopdu3Mel (SNPs) TATA-60kcoB reHos f3-,
0- ¥ O-TJJOOMHOB 4YeJIOBEKa SIBJISIOTCA NPUUYMHONW HamOoJee pacrnpoCTpaHEHHOTo Kjacca
MOHOTEHHBIX 3a0oyieBaHMil: - B-, 0-, U O- TajlacCeMHM pa3IMYHONW TSHKECTH, BBI3BAHHBIX
nucbamaHcoM CHUHTE3a TIJIOOMHOBBIX Ilemleil, o0O0pa3yloluX CTPYKTypy HOPMalbHOIO
remMorjaoonHa A (02 — OCHOBHasl CTPYKTypHasl €IMHHIIA TeMOrI00MHa B3pOCIIOrO YeloBeKa, ~
97%), u remornobuna A2 (o, 6, - ~ 2- 3%). Llenp uccnenoBanus 3aKiIr0O4aiach B MOTYyYECHUU
KUHETHMYECKUX XapaKTepUCTUK oOpa3oBaHusi komiuiekcoB TBP/TATA B Hopme (3A0pOBBIH
yenoBek) u npu coxaepkanuun SNPs B TATA-Ookcax, acCOUMMPOBAHHBIX C TOBBIIICHHBIM
PHCKOM HAacleACTBEHHbIX TajacceMuid. C ucnonp3zoBanuem merona EMSA BrnepBble Mokas3aHo,
yTo  mpouecc cBs3biBaHus TBP uenoBeka (pexoMOWHAHTHBIA) C OJUTOHYKJIEOTHIaMH,
uneHTnuHbIMU TATA-OoKkcaM reHOB IJIOOMHOB, COOTBETCTBYET OJHOCTaIUHHOMY MEXaHU3MY C
M3MEHEHHeM KOHCTaHT cKopocTeil cs3piBanms or 0.8 x 10° 10 0.36 x 10° M'¢™!, ckopocrei
mucconmammn ot 215 x 107 10 835 x 10° ¢ Bpemena nonypacnaga KOMIUIEKCOB HAXOAATCS B
nuarnaszone ot 5.4 mun o 107 mun. Ciaeayer OTMETUTD, UTO U3MEHEHUSI CKOPOCTEH accoIaIu
u qucconuanuu komiuiekcoB TBP/TATA o6ycnoBiensl BiausHueM SNPs, pacnonioskeHHbIX
TOJIBKO B TIocienoBarenbHOCTH camoro TATA-OGokca, Tak Kak B ciiydae mpomMoTopa B-riobunHa
(iraHKHpPYIOIIKE MOCIEA0BATEIbHOCTH UACHTHYHBI U HEMHOT'O PA3IMYaOTCS MPU OAMHAKOBBIX
TATA-Gokcax /i reHa 0-rJ100HMHa.

N 310 otiivume B cTpykType seBoro ¢iaanka TATA-Ookca reHa 6-rino0uHa oTpaskaercsl Ha
CKOpPOCTH 00pa30BaHMsI KOMIUIEKCOB 3710POBBIX MEPCOH: B clydyae O-IJI00MHA OHA YBEIUYHBAETCS
B 1.6 pa3za. CkopocTh pacnaja yBenuuuBaercs B 1.2 pa3a ¢ yMEHbIIEHUEM BPEMEHU IMOIYKU3HU
kommiiekcoB hTBP/TATA wna 20%. IloBeimaercs u addunnocte TBP k TATA-Gokcy
MIPOMOTOpA TeHa O-TII00KMHA 3/I0pOBOTO YenoBeka B 1.4 pasza mo cpaBHeHuto ¢ TATA-6okcom B-
rio0uHa 370pOBOTO 4YenoBeka. [loyueHHblE KHHETHUECKHE XapaKTepUCTUKU OOpa3oBaHMA
TBP/TATA cBUAETENbCTBYIOT O TOM, YTO ONpEIEIeHHOe HaMu paHee [l] u3MeHeHue
appunnoctu TBP k TATA-Ookcam Npu HACIEICTBEHHBIX TaJlACCEMHUSAX HAa MOJIEKYJISPHOM
YPOBHE peaiu3yercs 4epe3 M3MEHEHMsI CKOpocTell 00pa30BaHMs U JAUCCOLUAIMN KOMILIEKCOB
TBP/TATA, koTOpBIE B OCHOBHOM COOTBETCTBYIOT PA3JIMYHOM TSKECTH 3a00JeBaHUAM f-, O- U
d-TanacceMusIMHu.

1. L.Savinkova et al. An experimental verification of the predicted effects of promoter TATA-

box polymorphisms associated with human diseases on interactions between the TATA boxes
and TATA-binding protein. PLOS One 2013;8(2):54626.
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BBICOKOITPOU3BOUTEJIBHOE CEKBEHHPOBAHUE JUTS
KJIMHUYECKOU TUATHOCTUKU HACJIEACTBEHHBIX 3ABOJIEBAHUIA:
BEPUOUKALIVS U BAJIUIALIAS

Cumakosa T.C., bparun A.I'., 3aiineBa M.A., [TaBnoB A.E.*
Sequoia genetics, Cankm-Ilemepoype
*e-mail: apavlov@sequoiag.com

C mosiBIEHHEM TEXHOJIOTHM CEKBEHHPOBAHUS CIENYIONIEro IMOKOJCHHUS (next-generation
sequencing — NGS), Bpems ananmuza JIHK cyiiecTBeHHO COKpaTUIOCh, MPOU3BOIUTEILHOCTD
YBEJIMYMIIACH 0 COTEH MJIPJ. I.H. 32 OJIUH 3aIyCK CeKBeHaropa. [IMHa ¥ TOYHOCTH MPOYTCHUS
3HAYUTEIBHO BO3POCIH 3a MPOLISAIINE 5 JIEeT, IPU 3TOM CTOMMOCTbh CEKBEHUPOBAHUS MPOJIOJI-
kaeT OBICTPO YMEHBIIAThCS. Bce 3TO MPUBOIUT K MIUPOKOMY pacipocTpaHeHHIO MeTo10B NGS
B HAYYHO-UCCIIEIOBATENbCKHUX JIA0OPATOPHUSIX U OTKPHIBAET HOBBIE BO3MOKHOCTH ISl TPHUMEHE-
HHA BBICOKOIIPOU3BOJUTEIIBHOI'O CCKBCHUPOBAHHUSA B KIIMHAYECKOU ITPAKTHUKE. «pr[MOﬁ» aHaJIn3
HMHTEPECYIOIINX PErHOHOB F€HOMA MPEACTABIACTCS MEPCIEKTUBHBIM MOAX0IOM I AUATHOCTH-
KN HACJICACTBCHHBIX WM OHKOJIOTHYCCKUX 3a6OH€BaHHﬁ, OIpeaAcCICHUA YYBCTBUTCIIBHOCTU K JIC-
KapCTBCHHBIM IIpCriapaTaM U NpcaApacCrnol0KCHHOCTH K TEM HUJIM HHBIM 3a00JIEBaHUSIM.

[Ilupokoe BHEOPEHHE METOJOB CEKBEHHUPOBAHUS B KIMHUYECKYIO JaOOpaTOpHYIO AMArHO-
CTHKY TpeOyeT J0Ka3aTelbcTBa 0e301acHOCTH M 3()(HEKTHBHOCTH HOBOM TEXHOJIOTHH U JTHATHO-
CTHUKYMOB, CO3JIaHHBIX Ha €€ ocHoBe. OOs3aTENbHBIM STaloM Pa3pabOTKH JUArHOCTHYECKUX
CHUCTEM SIBIICTCS MPOBEJEHUE Mporeayp Bepudukanuu 1 Banuaand. OQHAKO Ha CETOAHSIITHUI
JIeHb OMYOJIMKOBAHKI JIUIIb OOIINEe PEKOMEHIAINH M0 MPOBEICHUIO UCIIBITAHUN TECT-CUCTEM Ha
6a3e Texnomorun NGS.

Hesepnas uaentudukanus reHeTUYECKOr0 BapHaHTa U €ro MOCIeAyIonias WHTEPIpEeTaIus
MOTYT IPHUBECTHU K JIO)KHOMY 3aKJIFOUYCHUIO. BepI/I(bI/IKaHI/ISI 1 BaJIManA JaHHBIX 3K30MHOI'O UJIN
MOJIHOTEHOMHOT'O CEKBEHUPOBAHUsI IMPEACTABISAIOT Hamboliee KOMIUIEKCHYIO0 mpobnemy. [Ipu
MIPOBEJICHUH BAIHIAIIUU, TPOOIEMATHUHBIM SIBIISIETCS OMPEIEICHNE KOHTPOIbHBIX TPYIII BBUAY
TOro, 4TO0 NOMHUMO KIIMHUYECKU OOJIBHBIX U 3A0POBEIX, UMECTCA KaTCropus HOCUTEIIEH MYTaHT-
HOM aJuienu, Uiu UX KOMOMHALIUN B clydae MyIbTH()AKTOPUAIBHBIX COCTOSHUN. [[1s1 Banuaanum
METO/Ia TI0 IMaHe u op(aHHBIX 3a00JIEBAHUH YaCTO CO3/1aTh KOHTPOIBHYIO IPYIIITY JOCTaTOYHOTO
o0BemMa BOOOIIE HE MPEACTABISAETCS BO3MOKHBIM.

BaxxHoli 0COOGHHOCTHIO MHArHOCTHYECKuX permieHuit Ha 0aze NGS sBusercsa HeoOXoau-
MOCTh TOYHOT'O M MCUEPIIBIBAIOIIETO aHAIN3a MOy4aeMbIX TaHHBIX, KOTOPBIA caM 1Mo cebe Tak-
xKe TpeOyeT BepuduKalmu.

TakuM 00pa3oM, Ha JaHHBII MOMEHT I€IeCOO0pa3HBIM MPEACTABISAETCS J10Ka3aTeIbCTBO
BO3MOXXHOCTH NpuMeHeHus NGS B KIMHUYECKOW MpPAaKTUKE HA OIPAaHUYEHHBIX TAPIEeTHBIX pe-
THOHAX, MYTaIllii B KOTOPBIX YETKO aCCOIMHMPOBAHBI C Pa3BUTHEM HACIICICTBEHHBIX 3a00JcBa-
Huil. Takoe perieHue AJig KIMHUYECKOW TeHOAUAarHOCTUKU TPEX HACIEACTBEHHBIX 3a00JIeBaHUM
(MykoBUCIU03, (DEHUIKETOHYpPHUS, TaJaKTO3E€MUsI) METO/IOM TAapreTHOTO PECEKBEHUPOBAHUS B
HACTOSAIIMNA MOMEHT pa3palaThiBaeTCs B KOMIIAHMU Sequoia genetics. PazpaboTaHHbIE CXEMbI
BepI/I(i)I/IKaHI/II/I " BaJlWJalluy 3TOro pCIiCHHA IMO3BOJIAT OMPCACIIUTb AHAJIUTHYCCKUC U JUAarHo-
CTHYECKHE XapaKTEPUCTHKHU TeCT-cUCTeMBI. [IpoBeieHre TakuX UcCaeI0BaHUN TTO3BOIUT CYIUTh
O BO3MOXHOCTHU HNPHUMCHCHUSA MCTOAOB BLICOKOIIPOU3BOAHUTCIBHOI'0O CCKBCHUPOBAHNA B KIIMHU-
YEeCKOM MPaKTUKE M CO3JACT MPEANOCHUIKU IJISl €T0 BHEAPEHUS B KIMHUYECKYIO JIA0OPATOPHYIO
ANAarHoCTUKY.

80

Medical genomics



BJIOYHAS APXUTEKTYPA HPEJKOBOI'O TAIUVIOTHIIA MYTAIIMHA
CAUTA CIUIAUCHUHI'A IVS1+1G>A T'EHA GJB2 (CX26), B [IONIYJIALNN
AKYTOB (110 JAHHBIM 7 SNP-MAPKEPOB)

Coy10BbEB A.B.l, bapamkos H.A.l’z, JbxeMmuiaeBa JLy.? , Ilocyx O.H.4’5, Teprotun <D.M.1’2,
IMmennukosa B.I.'7 Padaunnos AM.!, Ymnmnnkuit B.B.°, Anekcees A.H.', XyCHYTIIMHOBA
DK, ®denopoa C.A?

'®r 40V BIIO «Cesepo-Bocmounwiii pedepanvhviii ynusepcumem um. M.K. Ammocosa

‘@I'BY «Axymexuii nayunwiii yenmp Komniexcnvix meduyunckux npobnem» Cubupckozo omoe-
nenust Poccutickoii akademuu meouyurckux Hayx

‘OIrBYH Hncmumym ouoxumuu u cenemuxu Ygumckoeo nayunozo yenmpa Poccutickou axa-
oemuu HayK

‘OrBVH Hncmumym yumonoeuu u ecenemuxu Cubupckozo omoenenusi Poccutickoii akademuu
*®IBOY BIIO «Hosocubupckuii HayuoHanshblii Ucciedosamenbekuii 20Cy0apcmeenblii yHu-
eepcumem

S@I'bYH Hucmumym 2ymanumapHuix uccie0os8anuti u npooiem maiouucientvix Hapooos Cese-
pa Cubupckozo omoenenusi Poccutickoii akademuu Hayk

*e-mail: nelloann@mail.ru

B nannoii paboTte BrepBble NPUBOIATCS Pe3yIbTaThl aHAN3a CTPYKTYpPhl HEPABHOBECHS IO
cueruieHuto reia GJB2 no pgaHHbiM 7 SNP-mapkepoB y 102-X mHanueHTOB € ayTOCOMHO-
pELEeCcCUBHOM ryXoTol 1A Tuma, rOMO3UIOTHBIX IO MyTaluu caiita crutaiicunra IVS1+1G>A u
y 91-ro uHAMBHIa U3 TOMYJSALUU SIKYTOB, HE UMEIOIMX JaHHOW myTranuu. [lo nanueiM 7 SNP-
MapKepoB ObUT peKoHCTpyrpoBaH ooOumii npenkoBslid ramaoTun-CATGACC xapakTepHbli 1Uis
MYTaHTHBIX XpoMocoM. OHAKO JTaHHBINM raruIOTUI OKa3ajICsl MaKOPHBIM U I MONYJISIUH AKY-
ToB. Ilpu 3ToM HabdrOAaNOCH OOJbINAS MPOTSKEHHOCTh OJO0KOB LD y MyTaHTHBIX XpOMOCOM
(11kb) mo cpaBHeHHIO C HOpMalbHbIMH Xpomocomamu (7kb). BbisBieHO, yTO MYyTalus
IVS1+1G>A BXoIuT B CTPYKTYypy 'alIOTHIIA, PACIIPOCTPAHEHHOTO B MOIMYJISILIMM SKYTOB, KOTO-
pBIii, HE SABJSETCS crieUU(UUHBIM U BCTPEYAETCS BO MHOTMX JPYTUX HE apUKAHCKUX MOITYIs-
nusx. s BeIsIBIEHUs crenuguuHoro ramiotuna ¢ myramueit [VS1+1G>A, tpebyetcs nanb-
HEHIIMe UCCIIeI0BaHus ¢ YBEIMUEHUEM pa3pellaroneil CHoCOOHOCTH ralyIOTUIINYECKOT0 aHaJIH-
3a, YTO MO3BOJMT OIpPENENUTh MEePBOHAYAIBHBIN reorpaduyeckuii peruoH paclpoCTpaHeHHs
JTAHHOM MyTallMH.

Pabora BeimosnHeHa npu ¢uuHaHcoBoil nmognepxkke I'pantoB PODU (11-04-01221-a), (12-04-
00342-a), (12-04-98520-p Boctok_a), (12-04-97004-p moBomxne a), (12-04-31230-mo1_a),
OIIII «HayuHble 1 HayyHO-IIEJarOrMYECKUe Kaapbl MHHOBaMOHHON Poccun» Ha 2009-2013rT.
('K Ne 16.740.11.0190), ('K Ne 16.740.11.0346), Unrterpaunonnoro npoekra CO PAH Ne 92.
«DTHOreHe3 aBTOXTOHHBIX HaponoB Cubupu m CeBepHOW A3MU: KOMIApPATUBHBINA, UCTOpUYE-
CKH, STHOCOIIMAJIbHBIA ¥ TEHOMHBIN aHaim3y, a Takke ['panta [Ipesunenra Pecmyommku Caxa

(Axytus) um. A.W. ViBaHOBa AJi1 MOJOJBIX YYEHBIX, CIICHUATINCTOB U CTyAeHTOB 3a 2013 rox
(PII Ne79 ot 08.02.2013 1.).
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BBICOKOITPOU3BOIMWTEJIbBHOE I'EHOTUIIMPOBAHUE SNP:
HNEKAHAJIM3ALIA HWMMVYHHOI'O OTBETA IIPU  PACCEJIEHUU
COBPEMEHHOI'O YEJIOBEKA

CrenanoB B.A.*, Tpudonosa E.A., Uepenunuenko A.A., Cumonona K.B., XaprkoB B.H., bo-
yaposa A.B.

Hnemumym meouyunckou eenemuxu CO PAMH, Tomck

*e-mail: vadim.stepanov@medgenetics.ru

[enbto pa®oThl ObLT aHaIU3 pacnpenenenus yactor SNP-MapkepoB B KIIFOUEBBIX I'€HaX UM-
MYHHOIO OTBE€Ta B MHpPOBBIX MONYJIALUAX YEJIOBEKA M BBIABICHHE POJIM KIMMATO-
reorpaduyeckux (HakTOPOB B IBOJIIOIUU TE€HETHUECKOTO Pa3HOOOpa3us M0 TeéHaM WMMYHHOTO
orBeTa. Ha OCHOBaHMYM JaHHBIX 10 MMOJHOIN€HOMHBIM acCOLUATUBHBIM HccienoBanusaM (GWAS)
o6butn BeIOpanbl 56 SNP B 41 rene, mpoAayKTbl KOTOPHIX YYacTBYIOT B PETYJIALIUU UMMYHHOTO
oTBeTa. BrIOpaHHbIE MapKepbl aCCOLMMPOBAHBI € OOJIE3HAMU ayTOMMMYHHOH MPHUPOJBI, HpO-
OYKIMEeH MUTOKMHOB M MMMYHOrnooynuHa E. SNP Obuin mpoaHanu3upoBaHbl B COCTaBE JBYX
MYJIBTUIUIEKCOB C IIOMOIIbIO BEICOKOIIPONU3BOJAUTEIBHOIO T€HOTUIIHPOBaHua MetogoM MALDI-
TOF macc-cnexktpomerpun Ha miaatgopme «Sequenom MassARRAY Analyzer 4». B uccneno-
BaHUE ObUIM BKJIIOYEHbI BBIOOpKH M3 41 momynsuuu, IpeacTaBiIsIONINE KOPEHHOE HacelleHue
Adpuxu, EBponbl, A3un, ABctpanuu, CeBepHoii u FOxHOI AMepUKH U IPOKUBAIOLINE B Pa3-
JUYHBIX KJIMMAaTHYECKHUX 30HaX (TPOMHYECKOH, CyOTpONHUYECKOH, yMEPEHHOW, apKTUYECKOM).
ITokazano, uro MALDI-TOF macc-ciekTpoMeTpus siBiisieTcst ObICTPbIM, TOYHBIM U 3(deKTus-
HBIM METOJIOM JJIsl cpeiHeMacTabHoro resorunuposanus SNP. B uccienoBaHHbIX MOMYIISIIH-
SX BBISABJICHO YMEHBIICHHWE YaCTOThl NMPOBOCHAIUTEIbHBIX, MM ACCOLUUUPOBAHHBIX C Oosee
MOILHBIM UMMYHHBIM OTBETOM, aJUIeJei OT SKBaTopa K I0JII0CaM, CBA3aHHOE, BEPOSITHO, C BO3-
MO>KHBIM CMellleHHeM OanaHca UMMYHHOTO oTBeTa B cropony Thl-myTu n3-3a cMeHbl HHpEKIHU-
OHHOH Harpy3Ku IO MEpE PacCEICHUs YEIOBEKAa U3 TPOIMKOB B 30HBI YMEPEHHOIO M apKTHYe-
CKOTO Kiumara. BaxHeiM oTiinuneM 3a)MKCUPOBAHHOIO NATTEPHA T€HETUYECKON U3MEHYUBOCTH
[0 CPAaBHEHUIO C BapHaOEIbHOCTBIO HEHTPaAIbHBIX MAPKEPOB SIBISETCS YBEIMYCHHUE YPOBHS Ie-
HETHUYECKOIro pa3Hoo0pa3us oT appuKaHCKUX NMOmyssuui Kk nonyiasuusm EBpomnsl u Azuu. Cuc-
TEMaTU4ECKHE U3MEHEHUE YacTOT aJuleliel, UTPAOLUX POJIb B MMMYHHOM OTBETE U B BOCIAJIM-
TEIbHBIX PEAKLUAX KOPPEIUPYET ¢ KIHOUYEBBIMU MapaMeTpaMu KJIuUMaTa, OIOCPEI0BaHO €CTECT-
BEHHBIM OTOOPOM M MOXKET ObITh OOBSCHEHO C MO3UIMI TUIOTE3bl KaHAIN3ALUH/ IeKaHATU3aLuU
B3alMOOTHOUIEHHUI F€HOTUII-Cpeia MO JeHCTBUEM €CTECTBEHHOT0 0TOOpA.

Pabota Oba nognepxkana OLII «MccnenoBanus u pazpaboTku..» (rockoHTpakt 11.519.11.2036), OLII
«Hayunsle 1 Hay4dHO-TIeJaroruyeckue kaapeh» (cornamenue 8042) u POOU (rpant 12-04-00595).
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M3MEHEHMA ~ TPAHCKPUIITOMA  KJIETOK ~ YEJIOBEKA  11OJ
JEVMCTBUEM AHAJIOI'OB MAJIBIX AZIPBIIIKOBBIX C/D BOKC PHK

CrenanoB I'.A.*, Cemenos JI.B., Kymuruna E.B., KoBans O.A., Pabunos 1.B., Puxtep B.A.
Hncmumym xumuueckoti buonocuu u ¢pynoamenmanvrou meouyunvt CO PAH, Hosocubupck
*e-mail: stepanovga@niboch.nsc.ru

Mansie sapeikossie C/D 6oke PHK (Ms0oPHK) yuacTByroT B moCT-TpaHCKPUIIIIMOHHOM CO-
3peBanuu pPHK u mansix sipepubsix PHK kinerok sykapuot. HenaBHo Obl10 oKa3aHO, UTO HEKO-
topsle C/D 6okc PHK, a Takxke ux KopoTkue (pparMeHThl MOTYT PETyIHUPOBATh aIbTEPHATUBHBIN
crutaiicuHr komiuiemenTapHsix npe-MPHK u tpancisanmio 3pensix MPHK pas3inuHbIX reHOB Kite-
TOK 4€JIOBEKA.

enpro maHHOW pabOTHI SBISAETCS HMCCIECIOBAHUE BIMSHUS CHUHTeTHYECKHX aHaioroB C/D
6okc PHK Ha skcnpeccuto reHOB B KileTKax yesoBeka. HamMu ObliIM CKOHCTPYMPOBAHBI M CUHTE-
3UpoBaHbl aHajgoru Maibix SApbILKoBbIX C/D 6okxc PHK, HanpaBnenHsie Ha HykiaeoTuab! 28S u
18S pPHK, a taxxe npe-MPHK 6enka terioBoro moka hsc70 (ren HSPAS).

bruto nokazano, uro cuarerndeckue C/D 6okc PHK cHMXarT KM3HECIIOCOOHOCTEL KJIECTOK
a/IeHOKapIIMHOMBI MOJIOYHOH >kejie3bl dyenoBeka. [Ipu coBMecTHOH 00paboTKe KJIETOK aHajora-
mu Msi0PHK ¢ Tamokcudenom Habmoaercs aaiuTHBHOE IUTOTOKCUYECKOE JEMCTBHE HA paKo-
BbIE KJIETKH.

Jnisa BoisiBiaeHust MmexanuzMoB BozaeiicTBus C/D 6okc PHK Ha pakoBble KI€TKH UenoBeKa Mbl
aHAJTM3UPOBAIM M3MEHEHHUE TpPaHCKpHUIITOMa TpaHcpuuupoBaHHbIX KieTok MCF-7 meromamu
rubpuauzanun cymmapaoid PHK na mukpouunax Illumina u OT-IILIP B pexume peanbHOro
BPEMEHH.

bouto ycranosneno, uro C/D 6okc PHK, Hecymue o0nacth y3HaBaHUS, KOMIZIEMEHTAPHYIO
npe-MPHK HSPAS, Boi3biBatoT Hapymenus co3pesanusd MPHK rena-muienn — MCKIIOUEHHE IK-
30HOB KOAMpYIOIIeH 061acT npu ciuaiicunre. O0pa3zoBaHUE JOMOJHUTENBHBIX IPOYKTOB allb-
TepHaTHBHOro crulaiicuira npe-MPHK Oenka hsc70 compoBoxkianoch CHUXKEHHEM YpPOBHS
MPHK rena HSPAS B kietkax uenoBeka.

bruonndopManmoHHbIil aHaIU3 JaHHBIX MOJHOTPAHCKPUIITOMHOTO HCCIIEAOBAaHUS MOKa3al,
YTO B KJIeTKax, TpancuiupoBanHbeix C/D 6okc PHK, nmpoucxoaut noseimenue yposas MPHK
TeHOB BPOXKJIEHHOTO MMMYHHOro OTBeTa. [lociie TpaHc(eKkMu aHaJord MaibIX SAPBIIIKOBBIX
PHK axkTuBupylOT B KIJIETKaX TpPAaHCKPUIILUIO TI'€HOB HHTEPPEPOHOBOrO Kackaiga M Ipo-
aroNTOTUYECKUX (HaKTOPOB. BBUIO yCTAaHOBIEHO, YTO AKTHUBALMM IOJIBEPraroTCsS I'€HbI, UMEIO-
e caiThl CBsA3bIBaHUS TpaHCKpunuoHHbIX ¢akrtopoB IRF8 u IRF9, a Takxke STAT-
3aBUCHMBIE TEHBI.

Takum 00pa3oM, aHaIM3 U3MEHEHMs] TPAHCKPUIITOMA B KJIETKax 4esoBeKa IO JAeHCTBHEM
ananoroB MsoPHK mno3Bonmi npeanoxutb MexaHuszM Bo3jedcTBus cuHTeTHueckux C/D Gokc
PHK Ha pakoBble kieTku. COBOKYIHOCTh MOJYYEHHBIX HaMU JIaHHBIX YKa3bIBa€T Ha BO3MOX-
HOCTh MPUMEHEHMs aHaJIoroB ManbiX spblIKoBbIX PHK B kauecTBe OCHOBBI 17151 pa3paboTKu
KOMOMHHMPOBAHHBIX CXEM IMPOTHUBOOIYXOJIEBOM TeparuH.

Pabora mognepxkana rpantamu: POOU 13-04-01058, LI ««Hayunble u HaydHO-TIEAArornyecKue Kaj-
pbl HHHOBaLIMOHHOM Poccum» Ne 14.132.21.1335.
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BBIABJIEHUE [TATODOU3NOJIOTMYECKUX MEXAHN3MOB
[MTPESKJIAMIICHUN METOAOM [TOJIHOI'EHOMHOT' O AHAJIN3A
OKCIIPECCHUHN

Tpudonosa E.A.", Epios HH2, Bopoxuiuesa AJO., Crenanos B.A.'

'®I'BY «Hayuno-ucciedosamensckuii uncmumym meduyurckoti eememukuy CO PAMH, .
Tomck

‘@edepanvroe 2ocydapcmeentoe Grodacemnoe yupexcoenue nayku Muemumym yumono2uu u
eenemuxu Cubupckoeo omoenenus Poccutickoul akademuu Hayk, e. Hosocubupck

SMUIITY «T opoockas Kiunuyeckas oonvuuya Nely, 654057, 2. Hosoxysneyk

*e-mail: ekaterina.trifonova(@medgenetics.ru

[Ipesxnamncus (I19) sBasercs ogHUM K3 HAaUOOJIEE TSKEIBIX TECTAIHOHHBIX OCIIOKHEHUHN 1
3aHUMaeT BeAylllee MECTO CpeIH MPUYMH MATepHMHCKON M NepuHaTajIbHOI 3a00j€BaeMOCTH U
cmeptHOCTU. COrylacHO COBPEMEHHBIM Ipe/CTaBlIeHUAM, B pa3sutuu [19 Benyuryio poss urpa-
I0T HapylleHWe MHBa3uM LUTOTpodoOiacTta B CIUpalbHbIE apTepUd MAaTKU U (OPMHPOBAHUE
CHUH/IpOMa HIIeMHH-penepdy3nun, MOJIEKYJIIpHble MEXaHU3Mbl KOTOPOTO HA CErOAHSIIHUNA JI€Hb
OCTarOTCs HE BIIOJHE SICHBIMU. B CBSI3U € ueM, LeNIbI0 HAIIEro UCCIIEN0BaHUs SBIISAIACh XapaKTe-
PHUCTHKA MATTEPHOB TPAHCKPUIITOMA TUIALIEHTAPHON TKaHU, CHEU(PUYHBIX JUIs NanueHTok ¢ 110
U KEHIIUH ¢ (PU3HOJOTHYECKUM TeUEeHUEM OEpEMEHHOCTH, U BBISIBICHUE MEPCIEKTUBHBIX KaH-
IUJIATHBIX OMOMapKepoB JaHHOM marosiorud. beutn obcnenoBanbsl 10 manMeHTOK € MpedKIaM-
ncueit u 11 xeHIMH ¢ pU3NOJIOTHYECKUM TedeHueM OepeMeHHOCTH. [lomHoreHomHoe npodu-
JMPOBAHUE SKCIIPECCUH T'€HOB JCLUyalbHOM TKAHH IUIALEHTHI IPOBOJIWIN C IIOMOLIbIO THOpH-
nu3anuu Ha mukpomatpunax HT-12 BeadChip (Illumina, CIIIA). Ouenka auddepenunaibHO
HKCIPECCHM I'eHOB Oblla MpoBeAeHa ¢ moMmollblo R-nmakera limma ¢ npuMeHeHHeM (yHKIHUU
arrayWeights. JluddeperuuansHo sKcnpeccupyromumucs cautanucek npoos ¢ FC=1.5 u FDR <

0,1, onenennoii merogoM benmxamunu-Xoxoepra. [IpoBeaeHHbli aHanu3 BeIABUI 63 CTaTUCTH-
yeckd 3HauuMo auddepeHnumanbHo dKcnpeccupyromuxcs reHa (JI200) mmaneHTtapHOW TKaHU
Mexay nanuentkamu ¢ [19 u pusnonornyeckoit 6epemennoctsio (50 31 ¢ moBblieHHbM U 13
CO CHWKEHHBIM ypoBHeM 3kcripeccun). Knactep 1317 ¢ mOBBIIEHHBIM YPOBHEM 3KCIIPECCUU Ha-
POy C U3BECTHBIMU I'€HAaMHU-KaHAHM/aTaMU, BbIBIEHHBIMUA PaHEe BO MHOTUX 3apyOexHBbIX MOJ-
HOTCHOMHBIX HCCJIEZIOBAaHUSAX AKCIPECCUOHHBIX NpOQMIIeH IMIaleHThl NpU MHpedKIaMicuu (K
npumepy, LEP, BHLHB2, SIGLEC6, RDH13, BCL6, SYDEI) Bkit0o4aJl Tak)ke HOBbIE T'€HBI (Ta-
kue kak ANKRD37, CYBA, ITGB2 u np.), KOTOpble MOT'YT paccCMaTpUBaThCs B KAUECTBE HOBBIX
ounonornuecknx mapkepoB [1D u TpeOyroT nanpHelimero nzydenus. Pesynprarsel ananuza 901 B
o6uonndopmarmonHom web-pecypce DAVID cBuaeTenbCcTBYIOT 0 psjie OMOIOIHYECKUX MpoLiec-
COB, KOTOpPbIE MOTYT OBbITh CBSI3aHbI ¢ pa3BuTueM I13: peakuuu Ha cTpece, polecchl UMMYHHON
CUCTEMBI, PEryjslus KICTOYHbIX KOMMYHHUKAILMM, BHYTPUKJIETOUYHbIE CUTHAJIbHBIE KAacKalbl U
ap. Kpome toro, B HacTosiel pabote ObUTH BBISABIEHB 0COOCHHOCTH UG depeHIIaTIbHON K C-
IIPECCUN TE€HOB B 3aBUCUMOCTH OT cTeneHu TshkecTd 110. Pe3ynbrarsl jaHHOrO McciaenoBaHus
MOTYT JaTh NpejicTaBieHue o natodusnoioruu 110 u mHbOpMANHIO I TOMCKAa BO3MOMXKHBIX
HOBBIX TEPANEBTHUECKUX MEPONIPUATUNA 3TOTO 3a00J1€BaHMSL.

Pa6ora Obuta nognepxana OLII «Hayunble 1 HaydHO-TIeAarornyeckue Kajapbl HHHOBALIMOHHON
Poccuny» (cornamenne Ne8042).
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METATEHOMHOE  MCCJIEJOBAHUE BPEMEHHON  DBOJIIOLMU
COCTABA  MUKPOBMOTbI  KHIIEYHUKA B  XOHE  KVYPCA
[TPOTUBOPAKOBOMU TEPAIINN V JETEN

TaxT A.B.I*, Ilonienko A.C.l, 3eneHuH A.C.l, KoBapckuit B.A.l, Anekceen I[.F.1’3 , Kapnosa
1.10.", Jlapun A K., Pymsmres C.A.%, Kocrprokosa E.C. '

'HUHU XM, Mockea

2@]—[](1[ TOH um. [Imumpus Poeaueea, Mockea

SM®TH, Jlonzonpyonuiii

*e-mail: at@niifhm.ru

B To Bpems kak MUKpPOOHOTa KUIIEYHHUKA UTPACT BAXKHYIO POJIb B MOAJIEPKAHUK [OMEOCTas3a
OpraHu3Ma 4eJOBEKa, €€ COCTaB IIPETEPIIEBACT 3HAUUTEIIbHBIE U3MEHEHHS B XO/I€ Kypca MPOTH-
BOPAKOBOH Tepanuu. MOHUTOPUHT COCTaBa MUKPOOHOTHI € MOMOIIBbIO METAar€HOMHOT'O CEKBEHH-
pOBaHMs MO3BOJISIET OTCIIEKUBATH CTENEHb JUCOAKTEPHO03a, B TOM YHUCIIE MPEJOCTaBIAs KOJIH4e-
CTBEHHYIO OLIEHKY YPOBHS NPHUCYTCTBHUS IIUPOKOTO CIEKTpa OaKTepUalbHBIX MMATOI€HOB. AHa-
JIM3 BPEMEHHOM BapHalluy CTPYKTYpbl MUKPOOHOIO COOOIIECTBAa BO BPEMsI M I1OCJIE OKOHYAHUS
Kypca JIeYeHUS MO3BOJIUT MPOSCHUTh MEXAHU3M BOCCTAHOBJIEHUSI MUKPOOUOTHI U BBISIBUTH CIIO-
COOBl MOAYJSLIMM MHUKPOOMOTHI JJIsi YAy4IIEHUS pe3ynbTaTa JiedeHus. B pamkax nuiaoTHoOro
mpoekTa ObLTO IPOBEICHO cekBeHupoBanue 16 oopasznor JIHK, BeineneHHBIX U3 Kayia, MOTyYeH-
HOro OT 4 nerey, NpoxoauBIIMX Kypc nporuBopakoBoil Tepanuu B @HKI[ JAI'OU, B pa3Hbie
BPEMEHHBIE TOYKH Kypca. TakCOHOMMYECKUI aHaIu3 I0Ka3ail 3HAYUTEIbHOE PUCYTCTBUE M1ATO-
TeHHBIX OaKTepuil U TpUOKOB B OOJIBIIMHCTBE 00PA3IOB, a TAK)KE BBICOKUI YPOBEHb COJIEPKAHUS
JHK uenoseka. I[lpenBaputenbHble pe3ysibTaThl aHAIM3a KOHCEHCYCHBIX OJHOHYKJICOTHUIHBIX
HOJIMMOP(HU3MOB MTO3BOJIHII BBIIBUHYTH FMIIOTE3Y O €IMHOM «OOJIBHUYHOM» UCTOYHHUKE HEKOTO-
pbIX naToreHoB. I1ocTpOoeHHass HHTEPAKTUBHAS CETh, BU3YaIU3UPYIOLIas BPEMEHHYIO SBOIIOLIAIO
MHUKPOOHMOTHI MALMEHTOB B KOMOMHAIIMU C KJIMHUYECKUMH JIAHHBIMH, MpPElaraeT HarJisHbIN
MHCTPYMEHT JJIs1 OCMBICIICHHsI OOJIBIIION0 MAacCHBa AAHHBIX, Kak OMOMH(OPMATHKOM, TaK U Bpa-
YOM-KJIMHULMCTOM.
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GENETIC PORTRAITS OF NATIVE POPULATIONS OF SAKHA
(YAKUTIA): IMPLICATIONS FOR THE PEOPLING OF NORTHEAST

Fedorova S.A.l’z*, Reidla M.3, Alekseev A.N.4, Khusnutdinova E.K. °, Villems R
"Yakut Research Center of Complex Medical Problems,Yakutsk, Russia;
’North-Eastern Federal University, Yakutsk, Russia;

3Universily of Tartu and Estonian Biocentre, Tartu, Estonia;

*Institute of Humanities and Indigenous People of the North, Yakutsk, Russia;

’ Institute of Biochemistry and Genetics, Ufa, Russia

*e-mail: sardaanafedorova@mail.ru

Sakha Autonomous Republic occupies a quarter of Siberian total land area in its northeastern
part, is an important region for understanding the colonization of the Northern Eurasia by ana-
tomically modern humans. Indigenous population of Sakha (Yakutia) constitutes about a half of
approximately one million people of the republic. Low population density, remoteness of small-
size sub-populations, living largely isolated from each other, are characteristic for native Ya-
kutians.

To characterize the genetic variation in Sakha both the haploid mitochondrial DNA
(mtDNA) and Y chromosomal as well as diploid autosomal loci (more than 600 000 SNPs) of
genome were analyzed in five native populations (Yakuts, Evenks, Evens, Dolgans and
Yukaghirs).

While striking prevalence of Y chromosome haplogroup Nlc in gene pool differentiates Y a-
kuts from other populations, the mtDNA and autosomal analyses demonstrate genetic similarity
of all native populations of Sakha, in particular Yakuts and Evenks. The results also demonstrate
closest genetic proximity of the populations of Sakha with southern Siberians. Both mtDNA and
autosomal analyses reveal deep genetic discontinuity between Siberian and Beringian popula-
tions. MtDNA haplogroups A2 and G1b, prevalent in Beringian populations, are either minor or
even absent in Sakha, where haplogroups C and D dominate. Autosomal analysis also differenti-
ates Beringian populations from those of Sakha. Our results support the scenario that the territory
of Sakha was colonized from the regions west and eastward of Lake Baikal with only minor gene
flow from Lower Amur/Southern Okhotsk region and/or Kamchatka. The minor West Eurasian
component in Sakha attests to both recent and ongoing admixture with East Europeans and an
ancient gene flow from West Eurasia.
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ANALYSIS OF RNASEQ DIGITAL GENE EXPRESSION FOR EXPANDING
DISEASE “ASSOCIOME” RECONSTRUCTED BASED ON INFORMATION
STORED IN DATABASES

Saik O.V.*, Demenkov P.S., Ivanisenko V.A.
Institute of Cytology and Genetics SB RAS, Novosibirsk
*e-mail: saik@bionet.nsc.ru

At the moment the disease mortality rate is still high especially from cancer diseases. Recon-
struction of disease association network (disease “associome”) could give an opportunity of us-
ing of an integrated approach in diagnostic, treatment and prevention of diseases. Information
from databases and analysis of digital gene expression could be used for reconstruction and
enlargement of such disease “associome”.

Automatic analysis of information stored in databases, text-mining and data-mining ap-
proaches implemented in ANDSystem software [1], analysis of RNASeq digital gene expression
by EgdeR [2].

Expression profiles in 10 squamous cell carcinoma lung tissues samples versus 11 adjacent
lung tissues samples sequenced by next-generation technology were analysed using EgdeR. A
network of squamous cell carcinoma associations (“associome”) at the level of 16 polymor-
phisms, 13 cellular localizations, 146 miRNAs, 71 transcription factors, 1734 enzymes and 81
metabolites was reconstructed based on the analysis of information from databases and RNASeq
digital gene expression data. It was shown that gene expression is increased in lung squamous
cell carcinoma compared to control. According to Gene ontology the differentially expressed
genes belong to regulation of cell cycle, cell death and apoptosis, lung and respiratory tube de-
velopment, gas transport GO groups.

Nowadays, given advances in science and technology, great ammount of biological data
concerning the relationships of genes, microRNAs, proteins and metabolites with diseases are
stored in scientific publications and databases. Effective use of such large amounts of data re-
quires extensive use of bioinformatics methods. Bioinformatics approaches allow to reconstruct
disease associated modules in molecular genetic networks providing deeper and more compre-
hensive understanding of the pathological processes. This could make possible to develop new
tools for diagnosis, treatment and prevention of diseases. High-throughput sequencing (including
RNASeq) used for studing of diseases at the level of genome expression allows to expand the
molecular-genetic networks associated with diseases, reconstructed based on the information
from databases and scientific publications. Based on the analysis of RNASeq digital gene ex-
pression data and information from databases and scientific publications a network of squamous
cell carcinoma associations (“associome”) at the level of 16 polymorphisms, 13 cellular localiza-
tions, 146 miRNAs, 71 transcription factors, 1734 enzymes and 81 metabolites was recon-
structed.

1. P.S. Demenkov et al. (2011-2012) ANDVisio: a new tool for graphic visualization and analy-
sis of literature mined associative gene networks in the ANDSystem, In Silico Biol, 11(3-4):149-
61.

2. M.D. Robinson et al. (2010) edgeR: a Bioconductor package for differential expression analy-
sis of digital gene expression data, Bioinformatics, 26(1):139-40.
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Mpepcrasutensctso B PoctoBe-Ha-[loHy: 344116 r. PocTo -[loHy, yn. 2-51 B p . 76/23a. TenedoH: +7 (863) 294-87-66, rostov@helicon.ru




KauyecTBeHHbIN NpOpbIB B KoJnyecrBeHHoM TP

QX100 Droplet Digital

IpeacraBasiem TexHosaoruro IIP Tpersero noxosienus:

Cucrema Droplet Digital™ PCR (ddPCR™) mno3BosseT onpeaenuTb
abcomotHoe konmyecTBO JIHK mumeHeil ¢ HenmpeB30HAEHHOW TOYHOCTBIO M
JOCTOBEPHOCTHI0. O0NacTh MPUMEHEHUS! BKJIIOYAET OINPEICICHUE Yucia KOMUn
reHa, JEeTeKTUPOBAHHME PpEIKHUX I[OCJIEIOBATEIbHOCTE M MyTalWid, aHaiu3
AKCIIPECCUU TEHOB.

Cuctema QX100 ddPCR ob6nangaer paspemieHrueM, HaYWHAsl ¢ OJHON KOIUH
JAHK — mumenu miist npoBenenus i nposeaenus [P, yTto mo3Bossier yCKOpUTh

TEMITbl HAyYHBIX M3bICKAHUW W Pa3pabOTOK HOBBIX CTPATETHi HCCIEIOBAHUN
HACJICICTBEHHBIX 3a00JIEBaHUM, IETEKIINH paka U UHPEKIIMOHHBIX 3a00JICBaHUM.

Cucrema QX100 ddPCR no3BoJser:
e OOHApYXUTh CHKBEHCHI PEJIKMX MyTalui;
e OnpenenuTh Aake HEOObIINE OTINYHUSA B KOHIleHTpauun J|HK-Mumeneii;

e OnpenenuTs YUCIO KONUHM TeHa 0e3 UCI0Ib30BaHNs KaTMOPOBOYHON KPUBOM.



454

SEQUENCING

[eHOMHbIe cekBeHaTopbl GS Junior n GS FLX+

Hnunnvie npoumenus, kax 6 memooe Canzepa, u cuna 6vicOKONPOU3600UMeNbHO20
cexgenuposanus 454 — amo peanvrHocmo, a He HAyuHAA Panmacmura!

MonyunTte 6onee To4HbIN reHom De Novo nio6oro opranuava —
OT MMKpOGa A0 pacTeHUA N XXMBOTHOIO.

I'Iponenwre MNOJIHOLEHHbIN aHanu3 TPpaHCKpunToOMa u BbiABUTE
BECb CMEKTP NOJIHOpa3MEepPHbLIX TPACKPUNTOB, C Y4€TOM BCEX
BO3MOXXHbIX cnnaﬁc-napuau‘roa.

Bocnonb3yntecb npenmywecTsamMmn AfIMHHbIX BbICOKOKA4€CTBEHHbIX
npouteHuit GS Junior gnnHon He meHee 500 n.o. AnA:

- onIMOFO, KJNIOHaJIbHOro CeEKBEHNPpOBaHMA aMINJINKOHOB

* lccnepoBaHna MeTareHOMOB CNOXHbIX 06pa3LioB
13 okpyxatoLen cpegbl (16S pPHK)

= CBepxrnyboKoro CEKBEHNPOBaAHME 3K30HOB U AETEKLNN
PeAKUX COMaTUYECKMX MyTaLuii

= OBHapy»€eHNsA MUHOPHBIX Bap1aHTOB BMPYCOB U Cy6TUMNOB 5,
» [annoTunmpoBaHusa n HLA-TunnposaHua \

= TapreTHOTo PeCEeKBEHNPOBaHNA HTEPECYIOLLVX 06nacTei \
YeNloBEYECKOro reHoma

= De novo CEeKBeHpoBaHUA MI/IK|:)06HI:IX N BUPYCHbIX T’EHOMOB
- ﬂ,eTeKLI,I/II/I HEN3BECTHbIX NAaTOreHoB

PewmTe NosHOCTbLIO CBOIO 3apavy Ha ceKBeHaTopax 454 —
OT reHepupoBaHMA AaHHbIX A0 nonayvdeHuna OnonoruyeckKun

3HAa4YMMOro pe3ynbTaTa, BOCNOJ/Ib30BaBLUMCb UHTYUTUBHO N .
Y3HaiiTe 6onblue Ha canTe: WWw.my454.com

MOHATHbLIM NporpamMmvHbIM obecne4yeHnem:

= GS De Novo Assembler «<Newbler — ansa c6opku reHomoB De Novo
n GS Referenoe Mapper — ansa KapTMpOBaHV]ﬂ Ha ped)epeHCHle 000 «Pow ,D,VlafHOCTI/IKa Pyc»: Poccusa, 107031, MockBsa,

nocnenoBaTtesibHOCTb

Tpy6bHas nnowagb, 4. 2, busnec-ueHTp «HernuHHas lNnasar.
Ten.: +7 (495) 229-29-99. Pakc: +7 (495) 229-79-99

= GS Amplicon Variant Analyzer — ansa aHanu“sa amnMKOHOB www.roche.ru



IKCKNIO3UBHbINA AUCTPUOBLIOTOP NEB 8 Poccuun n CHP SKU Geﬂ

MpobonoarotoBka K NGS Ha

Illumina, 454, SOLID v lon Torrent Amnandukauus u NLP

Moaudurauma HK n MapkKepbl A11H 1 cTaHaapTbl (AHK,
KNOHUPOBaHWe PHK, 6enkn)

PeakTtunebl gns pabotbl ¢ PHK

FeHHana skcnpeccuna u K/IETOYHbIN

MpoTteomunka KomneTeHTHble KNEeTKU U LUTaMMbl
daHanuns3

NEW ENGLAND
[ ]

ioLabs,.

dnureHeTuKa Fnnkobuonorus

www.skygen.com +7 (495) 215-02-22



All our products on one website
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HACTOJ1bHbIA MONMHOMEHOMHbI CEKBEHATOP ION PROTON™
OT KOMIMAHUU ION TORRENT

IIpuGop Ion Proton™ 1o3BoAsiET
IIPOBOAUTL CEKBEHUPOBAHHE IIOAHOTIO
reHoMa d4YeAaoBeKa 3a 2-4 d4aca.
I[Tpumenenue TEXHOAOTHH
IIOAYIIPOBOOHUKOBOTO CEKBEHUPOBAHULA
3HAYUTEABHO CHIKAaeT CTOMMOCTE
OJHOTO 3amyckKa. 3a OaWH 3allyCK
npubop lon Proton™ coBepiiaer 0K0OAO
60-80 MAH TpPOYTEHUN, UYTO IIO3BOASIET
IIEPEKPHITH IIOCA€I0BATEABHOCTH
OanHOIO B 10 Mapg 1m.o. (qun lon PI), a B
Oamxkatiniem Oymymem — go 100 mapmg
n.o. (uun Ion PII). Cucremy Ion Proton™
JIOTIOAHSIET pabouas CTaHITHUS c
nporpaMMHBIM obecriedeHueM Torrent Suite Software gas o6paboTKM CHTHAAOB,
OIIPENEACHUS HYKACOTH/I0B ¥ BbIPaBHUBAHUS IPOYTEHUH.

Obaactu npumeneHus lon Proton:

1. BBICOKOIPOU3BOAUTEABHOE CEKBEHUPOBaHHUE: T€HOM, 9K30M UAU

TPAHCKPUIITOM 4YeAOBeKa

De novo ceKBEHHPOBAHUE

ChIP Seq: anaan3 metuaupoBauus [JHK
Habops! reHOB, MaAble T€ HOMBI
OKcrpeccus reHoB, Maable PHK.

e

Vike ceHuyac ZAOCTYIHBI roToBble NaHeAH AAs Ion Proton™: onkomaHeAb
Ha Tropguyune Toukm Mytarmii (Cancer Hotspot Panel v2), pacmupennas
oHKoAormdeckas naHeab (Comprehensive Cancer Panel), maneas Ha HacAeCTBEHHBIE
3aboaeBanuda (Inherited Disease Panel), maHear Ha KOOUPYIOIIHE PETHOHBI ABYX

T€HOB-CYIIPECCOPOB oIryxoAeM BRCA1
u BRCA2 (Ion AmpliSeq(tm) BRCA1 and BRCA2 Panel), masnear Ha pakK A€TrKOro u
KOAOPEKTAABHBIH pak (Ton AmpliSeq(tm) Colon and

Lung Cancer Panel, maneab mad reHoTUIIHpOBaHudA dYeaoBeka (lon AmpliSeq(tm)
Sample ID Panel).

KomnaHusa OO0 «AreHTCTBO XMM3KCNepT»
1250009, r. Mockea, CtpacTtHol bynbBap, 4. 4, ctp. 1, oduc 101

Ten.: (495) 629-28-69, (495) 650-36-66

www.khimexpert.ru; info@khimexpert.ru

XUMIBIKCNEPT




Hayunoe uzoanue

Te3ucsl MexiyHapoIHOM KOHPEPEHITUU
«BBICOKOIIPOU3BOAUTEIILHOE CEKBEHUPOBAHUE B TEHOMUKEY

International Conference
“High-throughput sequencing in genomics”

Abstacts

Te3uckl KOHpEPEHITNU TIeYaTaroTCs
B aBTOPCKOM pelakuuu

W3nanue ocymiecTBieHO Tpu (MHAHCOBOM MOICPIKKE
Poccuiickoro dhonga dyHaaMEHTaIBLHBIX UCCIICTIOBAHUM
o nipoekty Ne 13-04-06055-r

[Iporpamma koHpepeHIuu OblIa COCTAaBIIEHA C YYETOM TeM, NPEACTaBISIONIMX HayYHbIN
uHTepec s Poccuiicko-Amepukanckoit Jlaboparopun buomenununckoi Xumuu,
BosriasisemMoil HoGeneBckum naypearom CunHueM AJTbTMaHOM U CBSI3aHHBIX
C COBPEMEHHBIMH T€HOMHBIMU U METAar€HOMHBIMH HCCIIEOBAHUSIMH.

IlonrorosieHo k meuatn
B UXBDPM CO PAH
630090, HoBocubupck, mp.Ax. JlaBpeHTbeBa, 8
www.niboch.nsc.ru

ITopmucano k meyaru: 27.06 2013 1.
®opmat 6ymaru 70x100 1/16
Vy-nieu. 1. 7,9 Yu-m3mg. 1. 5
Tupax 165 sk3. 3aka3 Ne6
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Ortneuarano B uznareibctse OO0 "Axagemusgar"
630090, r. HoBocubupck, np. Ak. JlaBpeHnTtseBa, 6/1, od. 622
www.academizdat.ru



