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N1Iul CO PAH, HoBocubupck

Jupexrop — akagemuk PAH Huxonait Anekcannposud Komganos

VYuenslii cexperapp — ['anuna Binagumuposna OpiioBa, KaHAKAAT OMOIOTHYECKUX HayK
tein.: +7(383) 363-49-85, non. 1336, e-mail: OrlovaGV@icg.sbras.ru, gorlova@bionet.nsc.ru

WucruryT co3nan B 1957 1. B uncine nepBbix nHcTUTYTOB Crbupcekoro otaenenus AH CCCP. B nacrosiee
Bpems WIul' CO PAH — MynsTHIMCUUILIMHAPHBIH, MHOTONPOGUILHBIN OHOIOTUYECKUH HHCTUTYT,
KOTOPBIH 10 NPaBy CYUTAETCS OJHUM U3 BEIyLIMX HAYYHBIX YUPEKACHHH OMOIOrn4eckoro rnpoduis B
Poccun. B mae 2017 r. 3akoHUMIICS BTOPOM 3Tan peopranuzauuu denepanbHOr0 UCCIEN0BATEIHCKOTO
nentpa UuctutyT nuronorun u renernkn Cubupckoro oraenenust PAH. Ha cerogusmmmii nens UL
BKJIFO4aeT Tpu (rnana:

Cubupckuii HaydYHO-HCCIe0BaTeIbCKUI HHCTUTYT pacTeHneBoscTBa u cenekunu (CUBHUNPC),

Hay4Ho-1ccneoBaTeabCKuii FHCTUTYT KIIMHHYECKO# U SkcriepuMeHTa bHoM tumdonorun (HUMKIJI),

Hayuno-uccienoBarenbCKkuil MHCTUTYT Tepanuu 1 npoduinakruueckoit meanunsl (HUUTIIM).

Muccua Ul{ul’ CO PAH. PenieHne pUOPUTETHBIX 33/1a4 Pa3BUTHI HAYYHO-TEXHOJOTHYECKOTO KOM-
riekca PO B 061acTH TeHETHKY UM CEJICKLUH PACTEHHUH, TEHETHKH M CEJICKIINY KUBOTHBIX, TCHETHKH Ye-
JIOBEKa, OMOTEXHOJIOTHHU U (DYHIaMEHTAJIbHON MEIUIIMHBI HA OCHOBE METO/I0B MOJICKYJISIPHOM IeHEeTHKH,
KJICTOYHOHM OMOJIOrHU U OMOMH(DOPMATHKH.

Cmpamezuueckas 3adaya. IIpoBefieHNe MOTHBIX IUKIOB HCCIEIOBAHNH OT reHeparui GyHIaMEHTAllb-
HBIX 3HaHMH 10 IPUKIIAHBIX Pa3pab0TOK B 00NACTH FEHETHKHU U CENEKLIUH PACTEHUI, TEHETUKH U CEeJIeK-
IIUU )KUBOTHBIX, TCHETUKU YeI0BEKa, (DYHIAMEHTAIFHON MEIUIMHBI U OMOTEXHOJIOTHH Ha OCHOBE Me-
TOJIOB MOJIEKYJISIPHOM F€HETHKHU, KJIETOUHON Ouonoruu 1 6MonH(GOpPMaTHKU, UMEIOIIHX IPUOPUTETHOE
3HAYCHHE YIS PeLICHUS 3a4a4 arpOIPOMBIIIICHHOT0, OHOTEXHOJIOTHUECKOTO, MCIUKO-OHOTIOTHIECKOTO
u (hapMaleBTHYECKOro koMIuiekcoB Poccun.

Kaopoesuit cocmas. Ha 1 utonst 2017 1. crpykrypa OUIL ULul" CO PAH cocrout u3 88 Hay4dHbBIX TOA-
pasneneHuil, B KOTopsix padoraer 1394 yenoseka, B ToM umcie 513 HaydHBIX COTPYIHUKOB, U3 KOTOPBIX
187 corpynnukoB B Bo3pacte 110 39 net, 2 coBetnuka PAH, 8 akagemuxoB PAH, 4 unena-koppecnonaeH-
ta PAH, 90 noxropoB Hayk, 296 KaHIN/IAaTOB HAYK.

Acnupanmypa u opounamypa. Ha 1 mrons 2017 1. B acmupantype ©UL ULul" CO PAH obGyuaercs
77 acnupaHToB U 18 opAMHATOPOB.

Ilyonukayuu. VIHCTUTYT aKTHBHO IEYaTaeTCsl B POCCUICKUX M 3apyOeXHBIX JKypHaJlaX W SBISETCS B
POCCHICKOM OHOJIOTUY OTHIM W3 MPU3HAHHEIX JuAepoB. 3a 2016 1. omyomukoBano 309 crareid, 3aperu-
CTPUPOBAHHBIX B MEKAyHapoaHoi 6a3e Web of Science (WoS), obiiee KouecTBO cTareil B peleH3u-
pyembIX kypHanax — 6onee 450. B 2016 1. cTaThi COTPYAHUKOB HHCTUTYTA IIUTHPOBAIUCH B WOS Ooree
4350 pas.

HUngppacmpyxmypa ULul” CO PAH. IIKII «LleHTp reHeTHIEeCKUX PeCypcoB JTa00PaTOPHBIX KUBOTHBIX
(LIT'P)» ¢ BKITIOUEHHOI! B HETO YHUKAJILHON HAayYHOU ycTaHOBKOW SPF-BuBapwii u ceMb IIEHTPOB KOJLIEK-
TUBHOTO monb3oBanus (http://www.bionet.nsc.ru/uslugi/).

Hmywecmeennviti komniexc. 3eMelbHBIE YIaCTKH III0Mmazpio 6oee 30 ThIC. ra, 3aKperyieHHbIe Ha Mpa-
BE MOCTOSHHOTO TOJIb30BaHuUs; 85 ThIC. M? pabovMX IUIONIA/CH, pacnonoKeHHbIX Ha Tepputopun Co-
BeTckoro paiiona r. HoBocubupcka, bapsiiesckoro cenbckoro copera Hopocubupckoit obnacru, B Hc-
kuTUMcKoM 1 Yepenanosckom paiionax HCO, B noc. Kpacnoodcxk HCO.

Dedepanvubiii uccreoosamenvcrutl yenmp ULul” CO PAH npuenrawaem k compyonuyecmey Hayunvie u
KoMMepuecKue opeanuzayuu!

Aopec: 630090, Poccusi, HoBocubupck, npocriekt Axanemuka JlaBpentrsesa, 10
teit./dakc: +7(383) 363-49-80/+7(383) 333-12-78

URL: www.bionet.nsc.ru

e-mail: icg-adm@bionet.nsc.ru
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Institute of Cytology and Genetics, Siberian Branch of the Russian
Academy of Sciences, Novosibirsk, Russia

Director: Full Member of the Russian Academy of Sciences Professor Nikolay A. Kolchanov

Academic Secretary: Candidate of Sciences (Biology) Galina V. Orlova
Phone: +7(383) 363-49-85 ext. 1336; e-mail: OrlovaGV@jicg.sbras.ru, gorlova@bionet.nsc.ru

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

Siberian Research Institute for Plant Industry and Breeding,

Institute of Clinical and Experimental Lymphology, and

Institution of Internal and Preventive Medicine.

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

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

Staff: As on June 1, 2017, ICG included 88 scientific units, which employed 1394 members, of them 513
researchers (187 being aged below 39), 2 RAS Advisors, 8 Full Members of the RAS, 4 Corresponding
Members of the RAS, 90 Doctors of Science, and 296 Candidates of Science.

Postgraduate education and residency training: As on June 1, 2017, ICG trains 77 postgraduates and
18 interns.

Publications: The Institute intensely contributes to Russian and foreign journals and ranks among
acknowledged leaders in Russian biology. In 2016, 309 papers were enrolled in the international online
service Web of Science (WoS). The overall number of publications in peer-reviewed journals exceeds
450. In 2016 papers of the researchers of the Institute received over 4350 WoS citations.

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

Assets: Plots of land with a total area of over 30,000 ha, on the right of permanent use; 85,000 m? of work
areas located in five districts of the Novosibirsk region.

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

Addpress: Prosp. Akad. Lavrentiev 10, Novosibirsk, 630090 Russia
Phone/fax: +7(383) 363-49-80 / +7(383) 333-12-78

URL: http://www.bionet.nsc.ru

e-mail: icg-adm@bionet.nsc.ru
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Ceknus

JOMECTUKAINA U TEHETUKA JXMBOTHbBIX

Session

DOMESTICATION AND ANIMAL GENETICS



PEITPOJYKTUBHBIE PUTMBI B IMHMAX KOMHATHOM MYXU
CTEHETMYECKHN OBYC/IOBJIEHHBIMU PA3INYVIAMU
B ITPOJO/IZKUTE/IBHOCTU JKU3HU

I'B. benbkoBckas™, J1.3. Axmaaummuna, FO.M. HukonopoB
Hnemumym 6uoxumuu u eenemuxu Ypumcxoeo nayunozo yenmpa PAH, Y¢a, Poccus
*e-mail: bengal2@yandex.ru

KuoueBbie ciioBa: 6u0pumez, penpodykuwz, KOMHAmMHAs Myxa, ceneKkyus, npO@O]I{)fCMmEJleOCWlb IHCU3HU

Momuesayus u yenu: YnoOHOM MOJIEIBIO B UCCIICAOBAHUSIX OMOPUTMOB SIBJISIFOTCS Hace-
KOMBIE, JIJIsl KOTOPBIX YK€ 00HAapYKEHO y4acTHe MUPKAAUAHHON CHCTEMBI B PEryJsIHN
tutpa skaucteponsioB (Ampleford, Steel, 1985; Steel, Vafopoulou, 2006) u Hayaro uc-
CJICZIOBaHME 3aBUCUMOCTH OT pa3HO0OPa3HbIX OMOPUTMOB MIPOIECCOB POCTA, PA3BUTHS
u pazmuoxkerns (Gu et al., 2012). st KOMHATHOW MyXH YCTaHOBJICHA CBSI3b MEIKIY OT-
JIeNTbHBIMH TIOKa3aTeJISIMU MPUCIIOCOOICHHOCTH U MHTETPaIbHBIM IPU3HAKOM — ITPOJIOI-
KuTenbHOCTBIO sku3HU (IT0K), HO pazHOOOpaszne GHOPUTMOB, CBS3aHHBIX C PEIPOAYKIIHU-
eii, ne uccinenosano (Reed, Bryant, 2004). Haa niesib — aHanmm3 puTMOB penpoyKLIUH B
JUHUSIX KOMHATHON MyXH, celeKTHpoBaHHbIX 1o [ DK u cpokam mMaccoBoii penponyKiuuu
(benbkoBckas, 2010).

Memoowl u anzopummsr: CpaBHUTEIBHBIA aHAJIN3 PUTMOB PEMPOIYKIIMH MPOBOIMIN
METO/IOM €KEHEBHBIX ITO/ICYETOB KJIa/I0K AUIl B BeIOOpKax (20 map Ha JIMHUIO) U3 JINHUU
¢ cokparienHoit [1XK (Sh gen) n yBenmuennoii [1XK (L gen), nonydeHHBIX IpH 0TOOpE HA
cpoku MaccoBoii penponykiuu u [1K B ncxonnoit muanu S (Cooper). CXoncTBo U pas-
JIMYME PUTMOB MEXy MapaMy aHaJIU3UpOBaJIM ¢ momolibio Tecta Kamrana—Meiiepa.
Pesynomameor: 1lpn ananu3e TUHAMHUKH PETIPOAYKLINHU B JTUHUN Sh gen BBISBICHO IAThH
TPYyMIl CaMOK, JIOCTOBEPHO Pa3IHYAIOLINXCS MO JJIUTEIEHOCTH PENPOAYKTUBHBIX LHU-
KJIOB; COOTBETCTBEHHO B JIMHUU L gen oOHapy»XeHO mecTh Takux rpymm. CpeaHee 3Ha-
YeHHE TPOJIODKUTEIHHOCTH OJTHOTO PEIPOAYKTUBHOTO IMKJIA Y 0cO0el B TUHUM Sh gen
MOJIBEPIKEHO CYIIECTBEHHBIM CE30HHBIM M3MEHEHHUSM: B OCEHHE-3UMHUI NMEpHoJ OJTUH
ukd anmuics 1.65+0.22 cyT, BECHOH B pa3HBIX IPYMIax CaMOK €ro MPOJ0HKUTENbHOCTh
kojiebanach ot 2 710 6 cyT. B siunuu L gen 3tot nokazarens pocturan 3.957+0.330 cyt
3UMOM, BecHO Komnebancst oT 4 10 5 cyT. YCTaHOBIECHBI CYIIECTBOBAHUE TOJOKUTEIb-
HOM KOpPENSUOHHON 3aBucUMOCTH Mexay IDDK m xomuuecTBOM pernpomyKTHBHBIX
LUKJIOB JUISL TPYIII C OMU3KUMH PUTMaMH PETPONYKIIMU B JIMHUU L gen W TEeCHas OT-
puniatenbHas koppessaus mexay [DK u mogoBurocteio B munuu Sh gen. B xaxmoit
JUHUM MaKcUMajbHas TUIOJOBUTOCTh CBOWCTBEHHA TIpyINle CaMOK, B HanOOibIIei
CTEMEHN COOTBETCTBYIOMIMX OTOMpaeMoMy (DEeHOTHITy: B JIMHUH Sh gen 3TO Tpymma ¢
DK =34.34+0.71 cyT, B muauu L gen — 52.5+2.24 cyT.

3axnouenue: IlonTBepkIeHa TUIIOTE3a O TECHOM B3auMOCBs3M nokazareneit IDK u mio-
JIOBUTOCTH C XapaKTEPOM PENPOAYKTHBHBIX PUTMOB B TPyIIax 0co0ei ¢ TeHETUYECKH
00YCIIOBICHHBIMU PA3IHYMSIMU B MPOAOIKUTEILHOCTH KU3HH.

bnacooapnocmu: Pabora BrinionHeHa B pamkax TeMbl No AAAA-A16-116020350032-1
¢ ucnons3oBanueM MatepuanoB LIKII «Komnekuus naboparopusix Hacekombix» UBIT
YHII PAH.
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AHAJIN3 ®PAKTOPOB MATEPMHCKOW HACJIEDCTBEHHOCTU
B ITOITYIAIVAX DROSOPHILA MELANOGASTER

P.A. Beikos'*, 1.O. Masyuun?, M.A. FOnuna'-3, 10.10. Mnunckuii" 3
I ®UL] Unemumym yumonozuu u 2enemuxu CO PAH, Hosocubupck, Poccus

2 Banmutickuil (hedepanvhpiil ynueepcumem umenu . Kanma, Kannunepao, Poccus
3 Hosocubupckuii 2ocyoapemeennulil ynusepcumem, Hosocubupck, Poccust

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

KiroueBnie cinoBa: Drosophila melanogaster, Wolbachia, mm/{HK

Momusayus u yenu: Ilon paxTopamu MaTepuHCKON HacieacTBeHHOCTU D. melanogaster
MBI TIoAipazyMeBaeM sHpocuMOuonta Wolbachia u mt/IHK. U3BecTHO, 9TO IS 3THX
(axTOpOB XapakTEpHO COHAceNOBaHME: onpeenaeHnble BapuanTel MTJHK o6Hapyxu-
BAIOTCSI TOJIBKO C OIIpEeJICHHBIMU BapuanTamMu Wolbachia. B nanHoii paboTe npoBeacH
aHanu3 npeacrasieHHocty BapuantoB MTAHK u paznooOpasus Wolbachia B monmynsiu-
ax D. melanogaster IlaneapkTuki.

Memoowt u ancopummor: J1ns ananmza ObLH HCTIONb30BaHb 143 muaun D. melanogaster,
CO3JaHHbIE HA OCHOBE COOPOB M3 NPUPOIHBIX MOIMYISILUI pa3HbIX pernoHoB Ilaneapk-
Tuku. Beinenenue ToransHoi JHK mpoBonunocs muauBuayansHo. Ananu3 mMtJHK
npoBoawiIcs no nomumopdHomy caiity 2187C/T u ydactky 4586-4928 oTHOCHTEINBHO
GenBank NC001709. I'enorun Wolbachia onipenensincst metogom [P ¢ mpaiimepamu k
YeThIpeM MOIUMOP(HBIM JIOKycaM reHoMa 0axkrepuu. [ reHoTUIIOB OaKTepuy U3 rpyI-
nel CS ObLT TpoBezieH aHaMH3 Tpex monumop¢HbIx caittoB (208096 T/C, 297946 C/T u
469816 G/T).

Pesynomamer: Paznoodpazue MtIAHK D. melanogaster B nomynsmusax [laneapkruku
npencTasieHo YeTblpbMs rpynnamu ramiotunos: =111, V, VI u IV-VIIIL. I'pynner [-111
u V SBISIOTCS NpeodaaJaroliuMy 1 paBHOMEPHO PACIPEAEIICHBI 110 BCEH HCCIen0BaH-
HOH TeppuTOpUH, B TO BpeMs Kak ramiotunsl rpynnsl [V-VIII BbIsIBIEHBI TOJIBKO HA
Hansnem Boctoke. I'pynna VI takxke BblsiBIeHa Ha Bcell Teppuropuu llaneapkrukuy,
onHako B nonymsiuusx D. melanogaster Bcrpeuaercs peaxo. Ha teppurtopun Ilaneapk-
tuku Oakrepus Wolbachia y D. melanogaster nipencTaBiieHa YeThIPbMs T€HOTHITAMHU.
I'enotunn wMel acconmuposaH ¢ kinanamu -1 u V, wMel2 — ¢ xiragoii IV-VIII, a reno-
el wMelCS nu wMelCS2 — ¢ xmamoit VI. [Ipu ananmze Tpex moauMopdHBIX cCaiToB
1t reHotunoB wMelCS 1 wMelCS2 ObLi1 BeISBIIEH TOJBKO OJMH rariotun Wolbachia,
YTO CBUAETEJILCTBYET O HU3KOM F€HETHUECKOM pa3HooOpasuu Oakrepun CS-rpymnmsl Ha
teppuropuu IlaneapkTuxu.

bnacooaprnocmu: Ilognepxano PoccuiickuM GoHIOM (QyHIaMEHTANbHBIX HCCIIEI0Ba-
Huit (Ne 16-34-00819, 16-04-00980) u BIT Ne 0324-2016-0002.
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ITPOCTPAHCTBEHHAA 1 BPEMEHHAA IMTHAMUKA
COOTHOIIEHUN YUCITEHHOCTU BUIOB MAJIAPUNMHBIX
KOMAPOB B OKPECTHOCTAX r. HOBOCUBMPCKA

0O.B. Baynusa*, 1.K. 3axapoB
DU Unemumym yumonozuu u eenemuxu CO PAH, Hoséocubupck, Poccua
*e-mail: Oleg.v.vaulin@mail.ru

KiroueBblie ciioBa: Anopheles, spemennasn u npocmpancmeennas ounamuxa, PCR-RFLP, suoosoti cocmas

Momusayus u yenu: BececropoHHee n3yueHHe Ipymn OJIM3KOPOACTBEHHBIX BUIOB Ma-
JSIPUIHBIX KOMapoB SIBJISICTCS BaXKHOHM 3a7aueil JUIsl SMUAEMHOJIOTUU U JUISL TEOPUH
sBomound. OfHOW M3 TaKUX TIPYII SIBISETCS TOJApKTHUECKUH KOMIUIeKC Anopheles
maculipennis. Komapsl 3TOr0 KOMIIIEKCA SIBISIOTCS. OCHOBHBIMH MEPEHOCUUKAMH MSLISI-
puu Ha Tepputopun CeBepHoli EBpasun 1 akTUBHO MEPEHOCST BO30yAUTENEeH MaJISIPUHL.
Baxmnas neranb B OMOJIOrMM KOMIUIEKCA — MUKporeorpaguyeckasl 1 BpeMeHHask H3MEH-
YMBOCTb NMPONOPLUUH, COCTABISIOMINX 3TOT KOMIUIEKC BUAOB. DTa U3MEHUYNUBOCTD MIPEA-
CTaBJISICT CYLIECTBEHHbIH HHTEPEC KaK MEXaHU3M PACXOXKICHHS IKOJIOTHUECKUX HUIL, a
TAKXKE XapaKTePU3yeT MPUBA3aHHOCTD K YEJIIOBEUECKOMY OKPYKECHUIO.

Memoouw u ancopummur: B Teuenune teribix ce3oHoB 2010-2016 rr. mpoBoaumuch cOo-
PBI JIMYMHOK MAJIIPUHHBIX KOMapoB (BCET0 M3y4YeHO IATh JIOKaibHOCTEH). B 2014 u
2015 rT. OHM MPOBOAMIIMICH MHOTOKPATHO B JIOKATBHOCTH «03. Kannkay, B 2016 1. Obutn
B3SIThl CEpUU BBIOOPOK U3 JBYX JIOKAJIBHOCTEH C BOLOEMOB JieBoro bepera HoBocubup-
CKOT0 BOZOXpaHWIMILA. Bunosas mpruHamiexHOCTh onpeaessiiack ¢ nomomuisio PCR-
RFLP ITS2. Cymmapno uzyudena 2101 ocoOs.

Pezynomamur: Ilopgasistromast yactb cOOpPOB MIpeACTaBICHa KOMapaMu An. messeae s. 1.
(An. messeae s. s. u An. daciae), Tpu 00pasma cooTBeTCTBOBAIU An. beklemishevi, koTo-
phIii OoJiee 0OBIYEH K ceBepy, BOCTOKY WM K 1ory (LopHbrit Anrait) or HoBocubupcka.
BeisiBnieHa cyiiecTBeHHAS! MEKTOA0Basi H3MEHUUBOCTH 10 IPONOPLUSAM BUIIOB An. mes-
seae s. s. 1 An. daciae. Jlero 2016 T. XapaKTepHU30BaIOCh PE3KUM yBEIIMYCHUEM JIOJIN
Buaa An. daciae. BHyTpuronoBast TMHaMUKa MOKET OBbITh HHTEPIPETUPOBAHA KaK POCT
oMU An. messeae S. S. ¢ CEpelUHBI UIONA MO cepeauny asrycra. [omust An. daciae B
CpPEZHEM BBILIE B BOAOEMAax Ha paBoM Oepery OOCKOro BOJOXpaHMWINIIA 10 CPABHEHUIO
C BOZIOEMaMH JIEBOTO Oepera.

3axnouenue: IlomyueHHbIe Pe3yabTaTbl JOMOIHAIOT U OTYaCTH KOH(IUKTYIOT C pe3yiib-
TaTaMu MPOBOJAMMBIX paHee UCCIICA0BAHNI MUKpOreorpaduueckoi 1 BpeMEHHOM AUHa-
MUKH BHYTPH An. messeae s. 1. B To xe BpeMsi paHHUE UCCIICIOBAHUS B ’TOM HallpasJie-
HUM ObUIN CBSI3aHBI [IABHBIM 00Pa30M C IOJMMOP(HBIMU HHBEPCUSIMH B 3TOM TAKCOHE.
bnazooapnocmu: Pabota nonaepxana 0rompkeTHbIM ipoekToM Ne 0324-2016-0003.
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IKCITPECCHA T'EHOB, CBA3AHHBIX C IIOBEJEHUEM,
CTPECCOM U ®OTOIIEPOAN3MOM,
B MO3T'E JOMECTUIIMPYEMBIX JIMCUIL]

10.9. I'epoex*, M. A. T'enaes, [.B. Bacunbes, P.I'. I'ynepuu, C.I. llluxepuy,
J.B. Ulenenesa, /I.A. Adponnuxos, JI.H. Tpyt

QUL Unemumym yumonoeuu u eenemuxu CO PAH, Hoéocubupck, Poccus
*e-mail: herbek@bionet.nsc.ru

KuroueBnle citoBa: domecmukayus, pyunvie iucuybl, Omoop no noedeHuro

Bseoenue: Oxono 60 net nazan J[.K. bensie Hauan B IHCTUTYTE UTOIOTHH U TEHETHU-
k1 CO AH CCCP skcrieprMeHT 10 JJOMECTUKAIMH CepeOpPUCTO-UEPHOM JTUCHUIIBI ITyTeM
CEJICKIIUM Ha PEaKIHUIO K YEeJIOBEKY. DTOT OTOOp MOACIHMPYET MPOIECcC NCTOPUUYECKON
JIOMECTHKAIlMH JKUBOTHBIX. KOpeHHbIe M3MEHEHUS! B DKCIIEPUMEHTAIBHOM M HCTOPH-
YEeCKOM OJIOMAIlIHUBAHWU JKMBOTHBIX KacaloTcsl B TIEpBYIo ouepenpb noeneHus u LIHC
(Price, CABI, 2002; Trut et al., BioEssay, 2009). B npoTHBOIOJI0XHOM HaIpaBJICHUH
MIPOBOIMJICS TAKKe OTOOp Ha yCHUIIGHUE arpecCHU K YeJIOBeKy. 3ajaueii TaHHOH padoTh
SIBJISICTCS BBISIBJICHUE MEXaHU3MOB PETYIISIIUH IKCIIPECCUU TEHOB B JOP3AJIbHOM THIIIIO-
KaMmIle JOMECTUIMPYEMBIX («PyUYHBIX») U arpECCHBHBIX JIUCHII.

Memoowr: k/IHK, nonyuennas u3 PHK, Beiienennoi u3 1op3aibHOTO TUIIIIOKaMIIa pyd-
HBIX M arpeCcCUBHBIX JIHCHUI] (TI0 TPU B KaXIOW rpyriie) Obljla CEKBEHHPOBaHA HA TUIAT-
¢dopme [llumina HiSeq. Punbt kapTupoanu Ha reHoM cobaku (mporpamma STAR) 1 00-
pabarbiBanu nuHelkoi nporpamm Cufflinks. Auddepennmansio sxenpeccupyrommecs
rensl (J1307) Obutn BBIsiBIEHBI ¢ ToMoMIbto Tiporpammbl Cuffdiff u npoananusupoBaHsl ¢
ucroab3zoBanreM 0a3nl qaHHbIXx KEGG.

Pesynomamur: O0Hapyxeno 496 J1OI, 3HaYUTEIPHOE KOJIMYECTBO KOTOPHIX OTHOCUTCS
K (P)YHKIIMOHAJILHBIM TPYIIIIaM, CBSI3aHHBIM ¢ META0OTUYECKUMH MY TSMH M KJICTOYHBIMU
nporeccamu. B To e BpeMsi ObUTH BBISIBICHBI (DYHKIIMOHAIBHBIC TPYIIBI TEHOB, CBSI-
3aHHBIE C HEPBHOW CUCTEMOMN: «KaJIbLIMEBBIA CUTHAIIBHBIN IIyTh», «UIMTEIbHAS [IOTCH-
UaIys», «ITyTaMaTeprudeckuil cunamcy, «I’AMKeprudeckuii cuHarncy, «CUrHaIbHas
TPaHCIYKIH», «aKCOHAJIBHOE HABEJCHHUE», aPEHOPEIENITOPHI, KOTOPHIE YYaCTBYIOT B
PETYISAIIHN TPEBOXKHOCTH U CTpaxa, aCCOIIMUPOBAHBI C COIMAIBHBIM PACIIO3HABAHHUEM,
00y4eHHUEM U MaMsThIO, & TAKIKE CTPECCOM, Mposindepanreii HeHPOHOB U POCTOM aKCO-
HOB. Panee ObLIO MMOKA3aHO, YTO Y MEHEE arpeCCUBHBIX JINCHUIL OBBIIICH HEMPOTeHE3 BO
B3pociom runmnokamiie (Huang et al., Hippocampus, 2015). BeisiBinenst Taxke 131 o1-
HOCAIIMECs K SHAOKPUHHON CHUCTEME, 2 UMEHHO «3CTPOr€HOBOMY CHTHAJILHOMY ITYTH)
1 QYyHKIIMOHAJIBHBIM TPYIIIIaM T€HOB, CBSI3aHHBIM C TUPEOUTHBIMH TOPMOHAMH.
3axnouenue: OGHapY)EHO U3MEHEHHE SKCIIPECCUH I€HOB HEWPOTYMOPAIbHBIX CHCTEM
MO3ra, UTPAIOIIKX BEIYIIYIO POJIb B PETYIISAINH ITOBEIEHUS U cTpecca. Vi3MeHeHus skc-
MIPECCUU T€HOB PHIOKPUHHOW CHUCTEMBI, BEPOATHO, CBA3AaHBI CO CHUKEHHEM B3aMMOC-
BSI3W MEX]Y PENPOAYKTHBHBIM PUTMOM U (DOTOMEPHOIOM y PYUYHBIX JIMCHUIL, 4TO Oojee
SPKO BBIPAYKEHO MPAKTHUECKHU Y BCEX JOMAITHUX KUBOTHBIX.

bnazooapnocmu: Pabota Beinonnena npu nogaepxke PHO (rpant Ne 16-14-10216).
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XPOMOCOMBI i1 TEHOMbBI JOMANIHUMX, ITYIITHBIX
U ITPOMBICJIOBBIX MJIEKOITMTAIOIIINX

A.C. I'padomarckuii™*

Hncmumym monexynapuoii u kiemouroui 6uonocuu CO PAH, Hosocubupck, Poccus
Hosocubupckuii 2cocyoapcmeennwiii ynusepcumem, Hosocubupck, Poccus

*e-mail: graflwmcb.nsc.ru

KuioueBbie cjioBa: 00Mecmul<auuﬂ, Mllekonumarouiue, Xxpomocomol, ceHoOMbl, 360/1IOYUSL

Copok msTh JeT Hazax no ununuaruse murpus Koncrantunosuua bensieBa Hawaro
UCCIIeIOBaHUE XPOMOCOMHBIX Ha0OPOB M HEKOTOPBIX 0COOCHHOCTEH OpraHU3aluM Ie-
HOMOB BHUJIOB JJOMAIIHUX, JJa0OPaTOPHBIX, IYLIHBIX M IPOMBICIIOBBIX KMBOTHBIX. B Ha-
CTOSIILIEM JIOKJIAZIC TIOJBOAATCS UTOI'Y STUX MHOTOJIETHUX UCCIICAOBAHU, BBIIIOIHEHHbBIX
METOAaMH TPAAULUOHHON U MOJIEKYJISIPHON T€HETHKH.

1. Onucanbl 0COOCHHOCTH OPraHU3aLUH XPOMOCOMHBIX HA0OPOB MIPAKTUUECKU BCEX BH-
JIOB MJICKOIIMTAIOIINX, UMEIOIINX OTHOILIECHHUE K TEM MJIM MHBIM (OpMaM XO35ICTBEHHOM
JESITEIbHOCTH YEJIOBEKa, OT CBUHEH M OBEL 10 MHIMICKHUX CJIOHOB, CEBEPHBIX OJICHEH U
I0)KHO-aMEPUKAHCKUX JIaM, OT JIOMAIIHEH KOIIKU M cOOAKU 10 XOPbKOB, BBIIP, CKYHCOB
U TeNapAoB, OT KOCYJIEH U Jocell 10 MOpKEH U KUTOB.

2. C noMoIbI0 XpPOMOCOMHOI0 03HAMHTA, a B nocyieanue 20 JeT ¢ MOMOLIbI0 XPOMO-
comHoro mrHTHHTA (Z00-FISH), ompenenenbl 0COOEHHOCTH BONIOIMHA XPOMOCOM U
TeHOMOB TAKCOHOMHUYECKUX IPYIII, K KOTOPHIM IPUHAUICKAT IEPEUNCIICHHbBIC BUIBI.

3. BouaBiieHs! aro0onbITHEHIINE 0COOGHHOCTH OpPraHU3alui HEKOTOPBIX (parMEeHTOB
TeHOMOB, HaIlpUMeEP JIOKAJIN3aLHsl IOJTHOLEHHBIX KPYLHAJIbHBIX T€HOB PAa3BUTH HA J10-
0aBOUHBIX XPOMOCOMax Y JIMCHLIBL, JtoOuMmeiero oobekra uccienosanus . K. bemns-
eBa.

4. Ha yposne usyuyenus apeHeit JIHK nauaro usyuenue u3aMeHeHU TeHOMOB B MIpoO-
1ecce JIOMECTHKALUKU Y TAaKUX BUJOB, Kak co0aka U JIOIIa/ib, B 3HAUUTEIbHON CTENeHN
OIpEJENUBIINX 10- U HICTOPUUECKOE Pa3BUTHE YEIOBEKA.

bnazooapnocmu: Jloxnan nmonnepxan rpantoMm Poccuiickoro HayuHoro ¢onma (16-14-
10009).
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JIETKME IOEIIN UMMYHOITIOBY/IMHOB CTEP/IA N
ACIPENSER RUTHENUS: TEHEPUPYEMOE PA3SHOOBPA3VE
U MOJIEKYJIAPHAA 9BOTIOL A

C.B. TI'ycenpuuxo'-2*, K.O. Bapanos!, C.B. Kynemsun!, A.1. Makynun',
B.A. Tpudonos'?, A.B. Tapauun"?

! Hnemumym monexynsiproti u kiemounoti ouonozuu CO PAH, Hoséocubupck, Poccus
2 Hosocubupckuii 2ocyoapemeennviil ynugepcumem, Hosocubupck, Poccust
*e-mail: sguselnikov@mcb.nsc.ru

KuroueBsie ciioBa: /gL, kocmno-xpsiyesvie pulowvl, VJ pexombunayus, ummyHnozenemurxa

Momueayus u yenu: Y XpAIMIEBBIX PHIO BBIIEISAIOT YEThIPE THUIIA JIETKUX IIeTeld HMMYHO-
rooynunoB (Igl-lambda, -kappa, -sigma u -sigma-2) ¢ KJIacTepHbIM THIIOM OpraHu3a-
UK TEHOB. Y KHCTeNnepbiX pI0 rensl Beex Igl, kpome sigma-2, iMEIOT TPaHCIOKOHHBIN
THIl OPraHu3anuu. Y KOCTHCTBIX PbIO sigma-2 JIOKyC HE COXPaHWIICS, a 4acTh kappa-
M Sigma-JoKyCcOB MMEIOT TPAHCIOKOHHBIM TUN OopraHu3anuu. HecMoTps Ha HelaBHHE
OoJbIIIME yCIIeXd TEHOMHUKH U TPAHCKPUIITOMUKH, A0 CUX IOpP HET IMOJHOW KapTHUHBI
TOTO, KaK M KOTZa BO3HUKIHM pa3Hble TUIIBI OPTaHU3aLMU T€HOB HUMMYHOITIOOYIMHOB.
Jlns Bocco3nanusi paHHUX COOBITHH B 3BoOMIONUH Igl. MBI HMCCien0BaIl OpraHU3aIlio
JIOKYCOB JIETKUX LENel y CTepIsiiv, NPEICTaBUTENS XPALICKOCTHBIX PbIO, 0a3aibHOM
TPYIIIBI ISl HOBOTIEPHIX (B TOM YMCIIE KOCTUCTBIX) PBIO.

Memoow u ancopummur: Vicionb30BaHbl CTaHAAPTHBIE METOABI OMOMH(OPMALIUOHHOTO
aHaJIM3a HYKJIEOTHIHBIX MOCIIE0BATEIIbHOCTEH, BEICOKOIIPOU3BOIUTEIEHOTO CEKBEHU-
poBanus Ha iatdopme MiSeq, ki1oHupoBaHUs U cekBeHupoBanus kJHK.
Pezynomamur: TlpoBeaen 6nonH(GOPMaIMOHHBIN aHAIN3 TPAHCKPUIITOMA CEJIC3CHKU H
reHoma crepisiay, monydennsix panee B UMKDB CO PAH, n unenTndunmupoBansl 4eThi-
pe cerMeHTa, KOAUPYIOIUX KOHCTaHTHbIe ToMeHbI (C) Jerkux neneid UMMyHOrI00yIu-
HoB (Igl.1-4). Ha cnenyromem starne Obuia nposeaeHa ammiudukaims S'RACE kJIHK
U3 CEJIE3EHKH CTEepJIsIM C UCIOIb30BAHNEM YHUBEPCAJIHHOTO MpaiiMepa U mpaiMepos,
cnennpUIHBIX 1715 uaeHTHGuIupoBaHHbIX C cerMeHTOB. [lomydeHHbIe MyIbl 5'-KOHIIOB
kJIHK Igl.1-4 Obutu 00beIMHEHBI U IPOAHAIM3UpOBaHbl Ha iarGopme MiSeq. [TosHbie
nocnenosarenabHocT Igl 6bun amrumdunuposansl ¢ k/IHK u3 cenesenku crepnsan
1 cekBeHrpoBaHsl 1o Canrepy. IIpoBeneHHBIN aHAIN3 MOIYYEHHBIX OCIEI0BaTEIbHO-
CTEll MO3BOJIMJII OLICHUTD Y CTEPJISIN CTPYKTYPY JIOKYCOB U T'€HEpUpyeMoe pazHooOpa-
sue Igl. B 3axmouenne Hamu ObLT POBECH (PUITOTEHETHYECKUI aHaTN3 TOITyYEeHHBIX
HYKJICOTHU/IHBIX IIOCJIE0BATEIbHOCTEN.

3axaouenue: Y cTepisau UMeeTCs YEThIPE JIOKyCa JIETKUX LeNeld HMMYHOIOOYJIMHOB:
nBa kappa (TpaHCIIOKOHHBIN THIT), oauH lambda u onun sigma (knactepHsiid). OCHOB-
HOU BKJIJ] B pa3HOOOpasue JIErKuX Ierel CTepssiid BHOCUT OAMH U3 kappa-JoKycoB,
MUMEIOIIUI CTPOEHHE 0 TUITY KHCTENepbIX phl0. OCTallbHBIE JIOKYChI UMEIOT CTPOCHHE
0 THITY KOCTHCTBIX PbIO. [loyueHHbIe JaHHBIC TIO3BOJISIOT 3aKIIIOUUTh, YTO IBOJFOIIUS
IgL ma He3aBUCHMO B pa3HbIX TAKCOHOMHUYECKHX IPYyTIax MyTeM U3MEHEeHHs THIa Op-
raHU3aluy ¥ YUCJIa JIOKYCOB, a Takxke konudectBa V, J u C 3eMeHTOB B KaXKJI0M OT-
JIeIIbHOM JIOKYCE.

brazooapnocmu: Pabota BeinoiHeHa ipu (MHAHCOBOM mojiepxkke rpanta PH® Ne 14-
14-00275 (MiSeq) u rpanta POD®U Ne 17-04-01519-a (kj10oHMpOBaHUE ¥ AHATIU3).
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CPABHEHUE MMHI-CBUHEN CEJIEKIIUN UIul
C UICXOOJHBIMU ®OPMAMMU 110 AJUTOTUIIMNYECKM
MAPKEPAM CBIBOPOTKM KPOBI

B.N. Epmonaes'*, M.A. Casuna!, C.I1. Kusizer?, B.W. 3amopoxerr', C.B. Hukutun!
! @UI] Uncmumym yumonoeuu u eenemuxu CO PAH, Hoséocubupck, Poccus

2 Hosocubupckuil 2ocyoapemeennvlil azpaphviil ynugepcumem, Hosocubupck, Poccust

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

KawueBbie ciioBa: coiéopomounvie aniomunst, AM-anvgha-maxpoznodynunsi, APOB-LpB-1unonpomeunoi,
1gGH-ummynoenobynunwt, A2G-enobynunvi, cenexyus, Kpynuas benas nopood, c6emio-
20pCKUe MUHU-CEBUHbU, MUHU-C8UHbY ML[ul”

Coznana nonymsinua muHua-cBuHedl MLulm CO PAH, coorBercTBylomass MUHHUMAIb-

HBIM KpUTEpUsIM MUHHU-cTaHnapTa. OHa MoTydeHa CKpPENIMBAaHUEM CBUHOMATOK IMOPO-

nbl kKpynHas 6enast (KB) ¢ xpsikamul ceJIeKIIMOHHOM TPYTIITBI CBETIOTOPCKUX MUHH-CBU-

Heit (CT'). [Mocnenyromye mokoseHus: ObIIH MONYYSHBI CKPEIIMBAHUSIMU THOPUIOB, HO

6e3 yugactus Kb. C MomeHTa ee 00pa3oBaHUS U 110 HACTOSIIIIEE BPEMs B UCCIIEAYyEeMOM

rpymnme npoBOAUJICH OT60p 10 Macce T€Jia, HaHpaBJ’ICHHBIfI Ha €€ YMCHBIICHHUC 110 50—

70 Kr, JUIs IPUBEACHUS K MUHUMAJIbHBIM CTAaHJAAPTHBIM TPEOOBaHUSIM IS J1TaOOpaTop-

HBIX MUHHU-cBUHEH [1, 2]. Cenekuus COMpoBOXKIAIACH aHATU30M MOTUMOpP(hHU3Ma ChI-

BOPOTOUHBIX OCJIKOB HECKOJIbKMX HMMYHOTEHETHUECKUX CUCTEM, KOTOPHIMHU SIBJISIIMCH:

AM-cemelicTBO anbha-MakporioOynTuHOB; LpB-cucteMa JTUIONPOTEHHOB HU3KOW TUIOT-

HOCTH, KOHTposupyemas TeHoM APOB; IgGH-KOMITJIEKC TEHOB TSKEIbIX IeTei nMMY-

HOI100ynuHOB; A2G-cucrema 11100ynuHoB [3-7].

bnacooaprnocmu: Pabora yacTiuHO mojajepkaHa OFOPKETHBIM (PMHAHCHPOBAHHEM I10

rocynapcTBeHHOMY 3aaanuto (mpoekT Ne 0324-2016-0002).

Cnucox rumepamypoi

1. Topenos W.T". u ap. (2001) Cubupckre MUHHATIOPHbIE CBUHBY — HOBast OMOMOJIEIb JJIsl METUKO-OHOIIOT U~
qyecKkux uccnenoBanuid. Cub. éecmm. c.-x. Hayxu. 3-4:81-87.

2. Kusizes C.IL. u ap. (2015) /IuHamuka pocTa )KMBOIM MAcChl Y MEJIKOH U KPYIHO# (OpM JIOMaIIHEeH CBUHBH.
Hayu. obo3penue. 6:9-13.

3. Yermolaev V.I. et al. (1992) A comparative study of the homologous Lpm-system allotypes of alpha-
macroglobulins in American mink and Gp-system allotypes of alpha-macroglobulin in domestic pig.
J. Anim. Breed. Genet. 109:42-50.

4. Yermolaev V.I. et al. (2013) Study of swine alpha-macroglobulin gene-family polymorphism in the
context of some problems of animal breeding. Rus. J. Genetics: Appl. Res. 3(3):225-232.

5. CaBuna M.A. u zp. (2001) A2G — HOBas cucTeMa aJUIOTUIIOB alb(a-2-IOOYIMHOB CHIBOPOTKH KPOBU
cBuHel. [ enemuxa. 37(4):524-528.

6. Huxutun C.B. u ap. (2002) Bo3pactHasi H3MEHYHUBOCTh (hEHOTUINUECKOIT IKCIIPECCHH 1 HACIIEOBAaHNE
IgG-cucTeMsl auIOTHIIOB MMMYHOITIOOYTHHOB CBUHBN. [ enemuxka. 38(3):368-375.

7. Huxurun C.B. u ap. (2006). PasnooOpasue nonyisimii AUKUX U JOMAIIHUX CBHHEH MO KOMILIEKCY aJlIo-
THUIIOB CHIBOPOTKH KpoBH. [ enemuka. 42(3):403-413.
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ITOBBINIEHHAA MYTABMWIBHOCTD B IMHNN
DROSOPHILA MELANOGASTER 3NS 1 EE MOIVNO®UKALI VA
TPV MEKJIMHENHBIX CKPEIIVIBAHUAX

10.A. Kopomsiciios*, O.B. Baynun, UK. 3axapos
QUL Unemumym yumonoeuu u eenemuxu CO PAH, Hoéocubupck, Poccus
*e-mail: Koromyslov@ngs.ru

KawueBble coBa: vymayuu, cunepmymaduibHocmy, MoouibHble snemenmul, Drosophila melanogaster

Momusayus u yenu: VIzydenue MyTaOUIBLHOCTH B IPUPOIHBIX U UCKYCCTBEHHBIX MOMY-
JISIASIX MOJIETBHBIX OPTAaHU3MOB SIBIISIETCS BAXKHOM 3a7[a4ell ¢ TOUKH 3PEHHUS TEOPUH IBO-
JIOIUH | TIOMYJISIIUOHHON OMONIOTHH. MyTallMOHHBIN MTPOIECC 3aTParuBaeT MHOTHE XO-
3AHCTBEHHO U 3MTUIEMHOIOTMYECKH BayKHbIE BUBI )KUBOTHBIX U PACTEHHI, a TAK)KE YeII0-
Beka. OIMH U3 MEXaHU3MOB TTOBBIIICHHS MyTa0UIBHOCTH — YBEJIMYECHHE aKTUBHOCTH MO-
OWJIBHBIX 3JeMEHTOB. MyTallny, BEI3BaHHBIE HHCEPIHEH MOOMIBHBIX dJIEMEHTOB, YaCTO
(XOTs1 ¥ He BCerya) MpOosIBISIFOT HECTAOMITBHOCTD M BBI3BIBAIOT OMNPEICIICHHBIN HAYYHBIN
uHTepec. Llenpro Hacrosmiei paboTHI SABISIICS aHAIM3 OCOOEHHOCTEH MyTaI[HOHHOTO
mporiecca B BBIICTICHHON U3 PUPOJIHI BRICOKOMYTaOMIIbHOW TMHUH 3NS, Kak BeayIencs
camoii B ce0e, TaK U MPH e MEKINHEWHBIX CKPELINBAHUAX C Ja00PaTOPHON JTMHUEH.
Memoout u ancopummut: B paboTe ObUTM HCTIONB30BaHbI KJIACCUYECKHUE METO/IbI TeHEeTH-
YeCKHUX HcchenoBanuii Drosophila melanogaster Ha mpeaMeT BUAUMBIX MyTaruii. s
OTIpesieNICHUsT MyTalliil MPUMEHSIJINCH CKPEIIUBAaHM C MapKePHBIMU J1a00PaTOPHBIMHU
TUHUSIMHA. MyXU COEpKANNCh B CTAaHAAPTHBIX yCIoBUsX (25 °C) Ha IpOXIKEBOM KOp-
Mme. [Touck myraruii mpou3BOAMICS C MTOMOIIBI0 OMHOKYJISIPHOTO MUKPOCKOTIA C MAJIBIM
yBenuuenneM MbC-9.

Pesynomameor: Ilpu nzyuenun 25 n3ocaModbuX JMHUN U3 TPUPOAHBIX CHOMPCKHUX IO-
nynsiuit Drosophila melanogaster B muanm 3NS Obuta 0OHapy)XKeHA camasi BBICOKAs
MyTaOMIIBHOCTh. JTa JIMHUS NCXOIHO MMeNa PEIleCCHBHYIO BHINMYIO MYTAIHIO B XPO-
MocoMe 2 ¢ PEHOTHIIOM «BOIHUCTBIE KPBUIbS C My3bIpsiMI». B TnHUM de novo BO3HUKIIO
4 mytauu B X-xpomocome (1, cv, f 1 car ¢ 4acToToii okoio 2.29x 10 st kaxa0it) u
JIBE ayTOCOMHBIE ¢ yactotamu 1o 1.34x 10~ — a (xpomocoma 2) u se (xpomocoma 3). Bee
MYTalllu¥ OKa3aJIUCh CTAaOUITBHBIMHU.

[Mpu ckpeumBanuu ¢ auHueit 2-20 (bw) Obuto 3aduKcupoBaHo 11 MyTalMOHHBIX CO-
obITHii B X-xpoMmocome. Bozuukim mytanuu: N (2 pasa, gactora 5.59%107%), sn (3 pasa,
gacrora 8.38%107%), y/, w, v, dy, fw, os (dacToTa BOSHUKHOBEHMS Kaxmoi — 2.79x 1074).
Taxoke B ayrocoMax BO3HUKIN MmyTaruu: net (2 xp), Bl (2 xp) u ve (3 xp). Jomomnxu-
TEJILHO BO3HUKJIA MyTalys f/ (0T HOpMaJIbHOU — 10 (DEHOTHITY TPOU3BOAHOM 1O TeHY fiv,
yactoTa 8.72x 107%).

Tpu myTarnuu X XpoMOCOMBI (BO3HHUKIIINE NIPU CKperuBaHuu ¢ 2-20) okazaauch HecTa-
OWIBHBIMHE: s1, fw U f(d4acToTa 00paTHOro MyTUpoBaHus fw — 6.8 X 1073, sn — 1.14%x 1073,
f—2.4x107%). Beero mo reny fw 66110 3a)UKCHPOBAHO 12 MYyTaI[MOHHBIX COOBITHI, TTPH
ATOM YacTOTa MyTHPOBAHUS OT fw+ K fiw coctaBmia 2.6 x 1073, Jlnst reHa fw cocTosiHue
HECTAaOMIILHOCTHU OBLIO 3a()UKCUPOBAHO BIIEPBEIE.

3axaouenue: [peamnonaraercs, 4yTo 3a MOBBIIICHHONH MYTaOMIBHOCTBIO B JAHHOM CITY-
Yae CTOUT MOOMJIBHBIN 3JIEMEHT (MJIH DJIEMEHTHI) U OCOOEHHOCTH UX B3aUMOJIEHUCTBUS C
TeHETHYECKHM OKPY)KEHHEM, KOTOPOe MEHSIETCsl B pe3yibpTare ckpenuBanus. [Ipesrmo-
JIaraeTcsi MOJIEKYISIPHO-TEHEeTHYECKas TIPOBEPKaA ATOTO MPEITOTI0KESHUS.
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PASHOOBPA3VE U TEHETUUYECKME KOMIIOHEHTbDI
ITACCMBHO-OBOPOHUTEJ/IBHOTI'O ITOBEJEHIA
IO OTHOIEHUIO K YEJIOBEKY MUHM-CBUHEN UITul' CO PAH

B.C. Jlankun*, C.B. Hukutun, O.B. Tpanesos
QUL Unemumym yumonoeuu u eenemuxu CO PAH, Hoéocubupck, Poccus
*e-mail: lankin@bionet.nsc.ru

KunroueBsle ciioBa: munu-ceunvu, peakyus yoanenus om 4enosexd, hakmopvl cpedbl, NOTUMOPPUIM, ceHe-
muueckue u cpedosble KOMNOHEHMbl

MuHMAaTIOpHBIE CBUHBY MPEICTABIISIFOT HOBBII BH/T JIA0OPATOPHBIX )KUBOTHBIX, IITHPOKO
WCIIOJIB3YEMBIX B MEINKO-OMOIOTUYECKNX HCCIEAOBAHUAX. AKTYyaJbHOW 3amadend s
pa3BelleHUs MUHU-CBUHEH SIBIISIETCS CO31aHUE TEHETHUECKHU «IOOPOHPABHBIX» H JIETKO
YIpaBIsieMbIX JIMHUHM ATHX KUBOTHBIX. Perenne 3Toif 3a1aun ciepKUBaeT OTCYTCTBUE
HaJIe)KHBIX KPUTEPUEB 0TOOPA «HE pearnpyromux» Ha YesloBeKa 0co0el U CBEACHUH O
TeHETUYEeCKOM KOHTPOJIE ITOBEIEHUS 110 OTHOIICHHIO K YEIOBEKY Y MHHU-CBUHEH.
L]env: V3yunTh MacCUBHO-000POHUTEIHHOE MOBEJICHHE 10 OTHOLICHHUIO K YEJIOBEKY B
3aBHCHMOCTH OT BIIHMSIHHS HACTIEICTBEHHOCTH U CPEIbl M OLIEHUTH IPAaBOMEPHOCTH CUIIO-
T€3 0 €r0 TUIIE HACIIEOBAaHUS U TEHETUYECKOM KOHTpoJie y MUHU-cBUHEN UTTul.
Mamepuanvt u memoour: VicciaenoBanus NpOBOAMIIN HA IIECTU PAa3HBIX IO MOy U BO3-
pacty Tpymmax MHHH-CBUHEH. J[IsI MUHMMH3aIUN CPEeIOBBIX BIMSHUN WCTIOIH30BAIN
YCOBEPIICHCTBOBAHHBIM METOJ| OTPEJeNICHHs TAaCCHBHO-O00POHHUTENBHBIX PEaKkIuii Ha
YeNIOBeKa, MMO3BOJIAIONINE BEISBIATE 16 moBeaeHueckux ¢eHotunoB. Ocobell ¢ «KoH-
CTAaHTHBIM» OTCYTCTBUEM PEAKINH YIaJCHHS OT YeJIOBEKa OTHOCHIIN K JOMECTHKAIOH-
HOMY 3-3-peHOTHITY, @ C KKOHCTAHTHOY» BBIPAKEHHOW peakiueil — K aJlbTepPHATUBHOMY
«aukomy» 0-0-henorumy. Beex nmpyrux oco0eit Beinemnsiim B [-X xitacc peHoTHITIOB TIpO-
MEXXYTOYHOTO TIOBEJIeHHs. | eHeTnueckre napaMeTpsl U3MEHYMBOCTH 3TOTO MOBEICHUS
OTIpE/IETISUIN TI0 CTAaHAAPTHEIM (POpMyJIaM CTAaTHCTUYECKON TeHETHKH.

Pesynomameor: 1o OTHOCUTENTFHOMY BKJIATy B W3MEHYHMBOCTH TIOBEIACHHUSA M3yYEHHBIC
(hakTOpBI paHKUPYIOTCS B ciieAyroieM nopsiike: Bozpact (0.4 %), moi (0.6 %), connab-
Has mzonsaus (1.9-2.8 %), renorun xpsikoB (13.6 %). Ilom m Bo3pacT HE BIUSAIOT Ha
MOBEJIEHUE MOPOCAT B Tepuoj ¢ 1.5 Mec 10 monoBoro cospesanus. M3omsamus nocto-
BEPHO BIIMSET HA MPOSBICHHE CTpaxa K YeJIOBEKY TOINBKO y |.5-MeCAYHBIX MOPOCHT.
Y CBUHOMAaTOK BO3pPACTHbBIE H3MEHEHUS ITOBEICHHUS 3aBUCIT OT KOCBEHHOTO 0TOOpa 0Co-
Oeii 3-3-heHOTHIA U BEAYT K YBEIHMUCHUIO €r0 KOHIICHTPALUK B cpeaHeM a0 52 %, mo
cpaBHeHnIo ¢ 18 % y momonuska. [lokazano cymecTBoBaHue y MUHU-CBUHEH yCTONYN-
BO BOCIPOM3BOJMMOTIO HACIEICTBEHHOTO MOTUMOP(GU3Ma MOBEACHUS TI0 OTHOUICHHUIO K
YEIIOBEKY, aJIeKBaTHO OIMMCHIBAEMOTO MalopreHHoN mMozenbio. [IpoBeneHo paznmoxenue
o01eit (heHOTUITYECKOM H3MEHUYMBOCTH 3TOTO MOBE/ICHHS Ha TeHETHYECKHE H CPEIOBbIC
KOMIIOHEHTHI Yy MUHU-CBUHEH B Pa3HOM BO3pacTe. AJTUTUBHAS HACIEIyeMOCTh H3y4ae-
Moro roBeaerns (73.5 %) He ommyaeTcs oT 00HApYKEHHOM paHee Y MPOTyKTUBHBIX CBHU-
Heii (77.4 %) u siBnsieTcst OOBIYHOM [UIsl AUCKPETHBIX KaYeCTBEHHBIX MpU3HaKoB. Caenan
BBIBOJI, YTO HACIIEACTBEHHBIN MOTMMOP(HU3M JTaHHOTO MTOBECHHS TIPEICTABISIET HOBBIT
pe3epB aJanTUBHOW M3MEHUYNBOCTH JUIs CEJIEKIINHU JTabOpaTOPHBIX JTMHUNA MUHHU-CBUHEH,
ONTUMU3UPOBAHHBIX 110 PEAKTUBHOCTH K CTPECcCcaM M TOJIEPAHTHOCTH K YEJTIOBEKY.
brazooapnocmu: Pabora BeImoNHEHA B paMKax OromkeTHOro mpoekra Ne 0324-2015-
0004.
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ODPPEKTDBI OTBOPA IT1O ITOBEJEHNIO HA HEKOTOPDBIE
KOTHUTUBHBIE CIIOCOBHOCTN TNCHUL Y TUITOJIOTNYECKUE
OCOBEHHOCTMU X HEPBHOW AEATE/IBHOCTU

N.A. Myxamenmmnaa®, A.B. Xapnamosa, JI.H. Tpyt
QUL Unemumym yumonoeuu u eenemuxu CO PAH, Hoéocubupck, Poccus
*e-mail: aden_66@mail.ru

KuroueBbie ciioBa: 00}1466’”’1141({114“}1, aecpeccusHocmbs, munojiocuieckue 06’06€HHOCm14, 6036y()u,wocmb, KO2ZHU-
mueHbvle cn0c06uocmu, KOHYeHmpayusl 6HUMAHUS

Momusayusi u yenu: OUEHUTh HEKOTOpPBIC MapaMeTPpbl KOTHUTHBHBIX CIHOCOOHOCTEH
PYYHBIX, arp€CCUBHBLIX U HECCIICKIIMOHUPYEMBIX JIMCHULl U CBA3b 3THUX MApaMCTPOB C TU-
TOJIOTHYCCKUMU OCOGCHHOCTHMI/I HepBHOfI JACATCIIBbHOCTH.

Memoovt u anecopummur: TecTUpOBaIM CIOCOOHOCTH JIMCHUI] Pa3iidyarh KOJIMYECTBA
MMPEABABIACMbBIX KyCOYKOB KOpMa. I[J'ISI 9TOT0 JIMCULlaM OAHOBPEMEHHO IMPEAbABIAIN
JIBE EMKOCTH, COJIepIKaIllie CIEeTYIONMe COOTHOIIEeHUs KycoukoB: 10:1,5:1,10:5u3:2.
I[To pa3paboTaHHON HAMU METOAMKE OLIEHHBAIH CIIOCOOHOCTH JIMCHIL KOHIICHTPUPOBATh
BHUMaHUE Ha 3HAYUMOM (DaKTOpe M CKOPOCTH yralieHHs BBIPAaOOTaHHOTO IOBEIICHHSI.
HccnenoBanu ciocoOHOCTh K 00y4EHHIO MHCTPYMEHTAJIbHOMY HAaBBIKY Ha)KHMaTh Ha
OJIHY M3 JIBYX TeJaliei ¢ EebI0 MOTy4YeHHsI MUILEBOTO MOJKPEIUICHHSI U CIIOCOOHOCTD K
nepeoOyUeHHI0 HAXKUMATh Ha BTOPYIO Me/1ajlb — IMOCIJIe CMEHBI TIOAKPETISIeMO Me/IaH.
Jlyist oueHKH ypoOBHs 00IIeii BO30YJAMMOCTH HEPBHOH CHUCTEMbBI M3MEPSUIN JIBUTATEIIb-
HYIO aKTUBHOCTB JIUCHI] HA (DOHE MUIIEBOTO BO30OY>KACHUS C MOMOIIBIO CHEIHUATBHOTO
JaT4yuKa, IOMCIICHHOT'O B KJICTKY. Bce OKCIICPUMCHTBI IIPOBOANIIA B JOMAIIHUX KJICTKax
JKMBOTHBIX [JIA CBEACHHA K MUHUMYMY BO3MOXHBIX CTPECCUPYIOIIUX BIUSIHUM TE€CTOB.
Pezynomamul: ArpeccuBHBIC JTUCHUIIBI 00JAIAI0T JTyUIlei CIIOCOOHOCTHIO K KOHIICHTPA-
U BHUMAaHUA HAa UCTOYHHUKC IMMUIICBOTO MOAKPCIVICHWA, YEM PYUYHBIC. OI[HaKO PYYHBIC
JIJMCHUIIbI OKa3aJIUCh 60.]166 YCHCIIHBIMA B JUCKPUMUHUPOBAHUN KOJIMYCCTBCHHBIX CO-
OTHOILIEHUI, YeM arpeccuBHbIE U HECENEKIMOHUpyeMble B pemeHuu 3amadn (10:1).
910 00BsICHAETCS Pa3IMYHbIMU CTPATCIUAMU MMOBCACHUS JIMCULL UCCIICAJOBAHHBIX I'PYIIIL.
AI‘pCCCI/IBHBIC JIMCULBI YallC MpeAnoYnTaIn BLI6I/IpaTI> JIMIIb OAHY U3 CTOPOH Ha IIPO-
TSAXKCHHUU TE€CTA, HCCMOTPA Ha KOJIMYCCTBO KYCOYKOB KOpMa, CICACTBUCM YCTO OBLI UX
MEHBIIUHN YCIIEX 110 CPAaBHEHUIO C PYYHBIMU B JUCKPUMHUHUPOBAHHMU IIPOCTHIX KOJIU-
4yecTB. Y PYYHBIX JIUCHIl B MEHBIICH CTEIICHH MPOSIBISUIOCH MPEAIIOUTCHUE KAKOH-T100
OJTHOW CTOPOHBI, YTO MOXKET OOBSICHITHCS OOJIBIICH MOJABUIKHOCTHIO HEPBHBIX ITPOIIEC-
COB, BBISIBJICHHOM y HUX B TECTE Ha MEepPeoOyUCHHE.

3axaouenue: OTOOP MO TIOBEICHHUIO OKa3all BIUSHHUE HA THIIOJOTHYECKIE 0COOCHHOCTH
HEPBHOM JEATENILHOCTH JIMCHUII, YTO TOBIIEKIO 32 cOOO0M pa3muuusi, MPOIEeMOHCTPUPO-
BaHHBIC PYYHBIMHU, aIrPECCUBHBIMU U HECCIICKIIMOHUPOBAHHBIMU JIMCULIAMU B KOTHUTHUB-
HbIX TECTax.

brazooapnocmu: Pabota nomaepxana oropkeTHbIM poektoM Ne 0324-2016-0002.
Jlocmynnocme: BUie03amncu TeCToB AocTynHbl Ha caiite UL {ul" CO PAH: http://www.
bionet.nsc.ru/razrabotki/prikladnyie-razrabotki/zhivotnovodstvo/lisiczyi
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YHUKAJIbBHBIE OKPACKI MUHU-CBUHEN
CEJIEKIVN Mul' CO PAH

C.B. Hukutun'*, C.II. Kusses?, K.C. Illaroxun®, M.A. Casuna', B.1. 3amopoxerr!,
B.N. Epmostaes!

I ®UL] Unemumym yumonozuu u 2enemuxu CO PAH, Hosocubupck, Poccus

2 Hosocubupckuil 20cyoapemeennulil azpaphulii yrugepcumem, Hosocubupcek Poccus

3 Cubupcruil pedepanvuviii nayunwiil yenmp azpobuomexnono2uu PAH, noc. Kpacnoobcek, Hosocubupck,
Poccusa

*e-mail: nsv1956@mail.ru

KuioueBble cjioBa: OKpACKd 60J10CAHO20 NOKpoed, MACmb, MUHU-CBUHbU, CeleKYUs, 0m60p

B pesynbrare cnenuanbHO CIUIAHUPOBAHHBIX CKPEIIMBAHUN B CTaJe MUHHU-CBUHEH
Nlul" mponsomnuio «BIMICIIICHHE» 0CO0EH JByX HOBBIX HEOOBIYHBIX MacTed, UMEo-
IIMX IOBCHUJIBHYIO U MIOJHOBO3PACTHYIO OKpAcKy. DTO cepasi, HpeAcTaBistomas co0on
MacThb JAUKOTO TUIA — aryTH C PeAyLUPOBAHHBIM PBKUM IUTMEHTOM, U YepHO-TIeCTpas,
MEHSIIOLIas ¢ BO3pacToM LBET (oHa.

it cepoit MacTu XapakTEPHO IMPAKTUUECKU IMOJHOE OTCYTCTBHE PBDKETO IMHMIMEHTA,
KOHTPOJIUPYEMOro JIoKycoM 7YRP1, u BO3pacTHOE MOBBILIEHUE UHTCHCUBHOCTH CHH-
T€3a YEPHOTrO NMUI'MEHTA, KOHTPOJIIMPYEMOTo JIOKycoM IYR, 04eBHIHO, 00YCIIOBICHHOE
JIEUCTBUEM I€HOB-PErYISITOPOB. [1s1 yepHo-necTpoit Mactu y MuHu-cBuHeir Ulul" Tu-
MUYHBIM TPOSIBIICHUEM SIBIISICTCS POMKACHUE MOPOCAT CO CBETIO-PHDKUM (Halue) uiu
KPacHOBATO-KOPUUHEBBIM (perke) (POHOM, KOTOPBIH K BO3pacTy OJHOIO rozia TpaHcgop-
MHPYETCsI COOTBETCTBEHHO B CEPBIH WJIM TeMHO-cepbli. OueBUIHO, 00€ 3TH MacTu sB-
JSIIOTCS CIEACTBUEM JABYX HE3aBUCHMBIX NapaljiesbHbIX MpoleccoB. Bo-nepBrix, pe-
JTYKLIWHU PBDKEr0o MUTMEHTA: Y IOPOCAT CEPOM MAaCTH 3TOT IIPOLIECC 3aBEPIIACTCS €ILe J10
POXKICHHUS, Y YEPHO-TIECTPBIX — HOCIE POXKACHHs. BO-BTOPBIX, MHTECHCHUBHOI'O CHHTE32
YEpPHOT0 MUTMEHTA, KOTOPBII HAUMHAETCS [10CIIe POXKICHUS 0COOH.

MOKHO MPEANON0KNUTh, YTO JaHHOE SIBJICHUE €CTh MPSIMOE CICICTBHE «BBIXOAA» Ha-
KOIUIEHHOTO JOMALIHUMH CBUHBSMH YEPHOH U OCOOCHHO Oesloll T€HETHYECKOro rpysa
«Ha MOBepXHOCThY». COOCTBEHHO IOBOPSI, IPOU3OLLIO PA3PYLICHUE CIOXKHON aaanTHB-
HOM CHCTEMBI, KOCH ABJISIETCS MacTh AUKOTO THIA — aryTH, Y CBUHEH, UCIIOJIb30BAHHbBIX
npu BbIBeieHuN MuHU-cBuHer Uul" mopon: uepHo# (BheTHaMCKas1) 1 OembIX (KpyIHas
Oernast U JaHIpAcCcKas) B «CKPBITOM», B CBSI3U C €€ TMIIOCTAaTUYHOCTBIO, COCTOSIHUU Ha
NpOTshKEHUM crojeTuil. To ecTh Ha MPOTSHKEHUM JUIMTENIBHOTO IEPHOia MacTh aryTu
Obula M30aBJICHA OT JABJIEHUS O0TOOpa, YTO CIIOCOOCTBOBAJIO HAKOIJICHUIO MyTalMi B
AJJIEIISIX JIOKYCOB, €€ KOHTPOJIUPYIOLIHX.

brazooapnocmu: Pabota nonaepxana 0ropkeTHbIM ipoekToM Ne 0324-2015-0004.
Cnucok numepamypbi

1. Hukurtur C.B. u np. (2016) ITomumophusM JIOKycOB MacTH y MHHH-CBHHEH. Bagunosckuil jcypHan
eenemuxu u cenexyuu. 20(5):584-595. DOI 10.18699/VJ16.180.
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ITOJTHOTEHOMHBIN AHAJIN3 ACCOILIMALIN IIPM3HAKOB
MMPOJAYKTUBHOCTU Y POCCUNMCKUX ITIOPO/
MOJIOYHOTO CKOTA

A.B. Tlmrocauna'*, H.C. 1Omun', H.M. Benonorosa!, JI.M. Jlapkun'2
! @UI] Uncmumym yumonoeuu u eenemuxu CO PAH, Hoséocubupck, Poccus

2 Royal Veterinary College, University of London, London, UK

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

KawueBble ciioBa: kpynwulil pocamvlii CKOM, NOJHOSEHOMHbIU AHAIU3 ACCOYUAYULl, HACLedyeMoCmb, MO-
JIOYHASL NPOOYKMUBHOCTIb

OnHOM M3 BayKHEHIINX 33/1ad COBPEMEHHON TeHETUKH CEIbCKOXO3SIICTBEHHBIX JKUBOT-
HBIX SIBJISICTCS BBISBJICHUE KOHKPETHBIX MYTallUil, TCHOB U TeHHBIX CETEH, KOHTPOJIUPYHO-
[IUX XO3SIMCTBEHHO BaYKHBIC MPU3HAKH, BKIIF0Yasi MOJIOYHYIO TIPOAYKTUBHOCTD. M3BeCT-
HO, YTO MCTIOJIb30BaHUE MTOJTHOI€HOMHOTO aHaJIN3a aCCOIMALNi T03BOJISIET KapTUPOBATh
JIOKYCBI KOJTMUECTBEHHBIX MPU3HAKOB MPOILYKTUBHOCTH C HU3KOH HaciexyeMocTsio [1].
Llenbio ucciienoBanus ObUIO MPOBEICHNE TOJTHOTEHOMHOTO aHaIH3a acCOUUAIMN MPH-
3HAKOB MPOAYKTUBHOCTH (ymoit 3a 305 gHeil, comepaHue )Kupa B MOJIOKE, Macca Kupa
3a 305 nmHe#) y pocCHICKHMX TMOPOJ] MOJIOYHOTO CKOTa. B mccienoBanue ObLIN B3SITHI
70 Hanbosee HEPOJACTBEHHBIX (10 JaHHBIM POJIOCIOBHBIX) JKUBOTHBIX YEPHO-IIECTPOH,
KOCTPOMCKOM, spociaBckoi u OectyxeBckoi mopon. JHK Beiaensnu u3 KpoBU WIH
CEMEHH METOJ0M (EHOJIBHON 3KCTPAKIUHU. [ eHOTUIMpPOBaHME MPOBOIWIM Ha YHUIIC
GeneSeek Genomic Profiler High-Density, cogepxamiem okoso 150000 oxHOHYKII€O-
TUJHBIX TOTUMOPQHBIX MapkepoB (SNP). [l moJHOreHOMHOIO aHajM3a acColUaIui
ucnonszoBan R-naker GenABEL [2]. [Ipu ananu3e )KUBOTHBIX YETHIPEX MOPOJ 00b-
C/IMHSIN B OJIHY TPYIIy (BJIUSHHUE TIOPOJIbI YUUTHIBAIM KaK (pUKCUpOBaHHBIN 3 (EKT).
Jlyist onipeniesnieHus mopora A0CTOBEPHOCTH MPUMEH:UIN 1onpaBky boudepponu u 3Have-
Hue g-value.

[Tocne dwmibrpanuu MoHomophHbix SNP 1 SNP ¢ HeusBecTHOI JOKaIM3aluen, s
JabHENIIero aHanu3a ncnoib3osanu 139375 SNP. BrisiBiaeHb! cTaTUCTHYECKH JOCTO-
BEpHBIE CUTHAJIBI ACCOLMAIMH MPOIEHTHOTO COJEpPkKAHUA KUpPa B MOJIOKE C JIOKYyCaMH
Ha 5 u 21 xpomocomax. Bomusu nosuiuu 66,605,011 Ha xpomMocome 5, JUisl KOTOPOH
HaMU HaiiiieHa accouuanusi, Haxogutcs red IGF1 (Insulin-like growth factor 1). Us3-
BecTHO, uTo OHII B rene /GF [ acconmuupoBaH C CONEP >KaHNEM HACKIIICHHBIX U HCHACHI-
IICHHBIX JKUPHBIX KUCIOT B MOJIOKE Y KOPOB TOMITHHCKON TTopos [3]. st ocTanbHbBIX
MIPU3HAKOB JOCTOBEPHBIX aCCOLUAIIUN HE BBISBICHO.

HccnenoBanue BBIMOJIHEHO 3a cueT rpanta Poccuiickoro HayyHoro QonHpaa (IpOeKT
Ne 16-14-00090).

Cnucok numepamypbi

1. Cepmsarus u ap. (2015) Cenvcroxosaiicmeennas 6uonozus. 51:182-193.

2. Aulchenko et al. (2007) Bioinformatics. 23:1294-1296.
3. Lietal. (2016) BMC Genetics. 17:110.
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I'EHBI 1 CBET: MHOTO JIET CITYCTA

A.O. PyBuHCKHH
Vuusepcumem Hogott Anenuu, Apmuosin, Ascmpanus
e-mail: aruvinsk@gmail.com

Kawuesbie cnoBa: mymayus, een KIT, KIT nueand, umnianmayus, pomonepuod, Vulpes vulpes

Otot nokian Hanucad K 100-netuto co nus poxacnus J.K. bensesa u 3arparusaet ero
paboThI, MOCBAIICHHBIC BIUSIHUIO (POTONEPUOAMYECKIX YCIOBUH Ha pa3MHOKEHHE U OM-
OpHOHAIBbHOE Pa3BUTHE MIICKONUTAIOUIMX. [ py3uHCKas Oenas myTtarus y nucuiy (W°)
ObLIa MCTIOJIF30BaHA B KAY€CTBE OJJHOM M3 MOZIETICH B 3TUX HCCIICAOBAHUSAX. B KOHTPOIIB-
HBIX YCJIOBHUSIX CIIOCOOHOCTH TOMO3HUIOT IO 3TOW MyTaIlMU YCIICIIHO MPOMTH UMIUIaHTa-
LU0 PE3KO CHIKEHA. DKCIIEPUMEHTAIbHOE YUIMHEHUE CBETOBOTO AHS JJ1si OEpEMEHHBIX
caMoK u3 W wx W w ckpeuMBaHuii BeIeT K 3HAYUTEILHOMY BO3PACTaHHIO YaCTOTHI
MYTaHTHBIX TOMO3HUTOT B ITIOTOMCTBE. B cTarhe nmpeanpuHsTa MOMBITKA aHATTN3a PE3yIIb-
TaTOB ATOM pabOThI B CBETE COBPEMEHHBIX JaHHBIX. [ py3uHCKas Oernast MyTaiusi, BeposiT-
HO, 00YyCJIOBITUBAET CHIDKEHHE dKcnpeccun reHa KI/7T. PaccMoTpeHre MOJICKYIISPHBIX U
KJIETOYHBIX B3auMoericTBuii ¢ yaactueM 6enka KIT, ero nmuranga KITLG u ux BnusHus
Ha pa3BUTHE OJACTOIMCT yKa3bIBaCT HA BOZMOXKHOCTh 3aME/UICHHOTO pa3Butust Wo/W¢
0JIacTOLUCT |, KaK CIIE/ICTBHE, OT03/IaHIEe K HAaYally UMIUTaHTanuu. M3menenue gororne-
PHOMYECKUX YCIOBUIT MOXKET Yepe3 CTUMYIUPOBaHUE pa3BuTust W/ WS roMo3uroTHbIx
OsacToIUCT, 3aMe/yieHrne pocta Tpodobdiacta y 3pelibix OJaCTOLMCT, MOBBIIICHUE IO~
TOBHOCTH JHJIOMETPHS ¥ BEPOSITHYIO 33/ICP’KKy Hauasla UMIUIAHTAIMK CO3/laBaTh Oolee
OIaronpUATHBIC 0OCTOSTENBCTBA TS YCICITHON UMIUTaHTanuu WO/ W 61acToIuCT.
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HONYIALIVMOHHBIVT CKPMHUHT IIOTVMOP®U3MA
AJUIOTUIIOB Ld-CCTEMBI TUTIOIIPOTEMHA
HIM3KON INIOTHOCTU CBIBOPOTKIM KPOBY HOPOK
(MUSTELA VISON - NEOVISON VISON)

M.A. CaBuna*, O.B. Tpame3os, B.I1. Epmonacs
DPUL] Unemumym yumonozuu u eenemuxu CO PAH, Hosocubupck, Poccua
*e-mail: savinama@bionet.nsc.ru

KioueBnie ciioBa: APOB, nunonpomeunst, noaumopgusm, POMC, LRP Hopku, eanioaccoyuayus
APOB-POMC

[IpencraBnenbl naHHbIE MHOTOJIETHETO MOMYISHUOHHOIO CKPUHUHIA JIBYX aJUICIbHBIX

kopomuHaHTHBIX Ldl u Ld2 amnorunos Ld-cuctemsr APOB nporenna nunonporenna

HU3KOM TIOTHOCTH HOPOK [1, 2]. OHu momyueHs! TunrpoanueM 1890 HOPOK pa3HBIX

3Bepotepm HaunHast ¢ 1972 1. [3, 4]. YeranoBieHo, uTo yactoTa aymtens Ld' B cpeaHeM

cocrasset 0.9, a wacrora amrens Ld* — 0.1. Kpurndecku BaKHBIM MTOKa3aTeIeM MOITy-

JISILMOHHOW U CEJIEKUMOHHOM HEPAaBHO3HAYHOCTH aJlIeJIeH SBIISIETCA KAK OTHOCUTENIbHAS

penkocTh aymutotuna Ld2, Tak U sIBHBIM HETOCTATOK BCTPEUACMOCTH TOMO3UTOT Ld?/Ld>.

OOyCIIOBIICHO 3TO, MO-BUIAUMOMY, IMOHIKCHHONH CYOBHTaIbHOW >KU3HECIIOCOOHOCTHIO

0c00e# ATOTr0 TeHOTHUIIA U OTHOCUTEIBHOHN (DYyHKITMOHAIBHOMN Je()eKTUBHOCTHIO BapHUaH-

Ta ajenst Ld* no oTHOIIeHHO K ayutento Ld'.

CraTucTHYeCcKH 3HaYNMBbIE OTKJIOHEHHS OT 3TOTO CPEIHETO COOTHOIIEHHS YacTOT, HHO-

rJa MOYTH JCCATHKpPaTHbIE, 3a(MKCHPOBAaHBI B CIEAYIONINX ciydasx: 1) TOBBIIIEHUE

JIOJTY JKUBOTHBIX ¢ MapkepoM Ld2 3adhukcupoBaHO TOIBKO y HOPOK arpecCUBHOTO THIIA

MOBEJICHUS; 2) TIOHWKEHUE JIOJIU KHUBOTHBIX ¢ L.d2 3adhmkcupoBaHO y HOPOK PYYHOTO

THUIA MOBEJICHUS CEJIEKIIMU, a TAKKE B XO35MCTBAX C BHICOKOM MOPaKEHHOCTHIO ajleyT-

CKOW OOJIE3HBIO.

[Ipennonaraercs, 9To (hakTOPOM, CIIOCOOCTBYIOIINM MOIEPKAHUIO U, BO3MOXHO, pac-

NpOCTpaHeHuo aiesst Ld?, sBiseTcs TeCHOe clerienue 3toro awiens reaa APOB ¢

cyrnepperynsatopasiM reHoM POMC (IIpoonroMenaHOKOPTHHA), HEKOTOPBIE THIIOTe-

TUYECKHUE PETYIATOPHBIC AJJICIH KOTOPOTO, BO3MOXHO, BBI3BIBAIOT CYMEPHPOMYKIIUIO

AKTT, MCI u psina Apyrux HaAro4euyHbIX TOPMOHOB, BIHUSIOMINX HA MTOBEJIEHUE, OKPa-

CKY, CTPECCOPHYIO0 BOCIPUUMYMUBOCTh U JIPYyTHE MOKA3aTEIN CUCTEM, IOJBEPIKEHHBIX

pa3sHOOOpa3HOH CEIEKITUH.

[IpennonaraeTcs Takxke, 4YTO sl BBDKUBAHUS OTACIBHBIX 0CO0EH 0CIIabIeHHOTO TOTy-

BUTAJILHOTO (CyOBUTAIBHOTO) TEHOTHITA HEOOXOAMMO IPUCYTCTBUE COOTBETCTBYFOIIETO

KOAJIAIITUBHOTO T€HOTHIIA XOTsI ObI OJIHOTO I'€Ha CEMENCTBA PEICIITOPOB JIMIIONPOTEUHA

LRP1- LRP6, reHs! KOTOPBIX HAXOAATCS B APYTUX XPOMOCOMAX.

bracooapnocmu: Pabota nognepxana 6romxeTHBIM TipoekToM Ne 0324-2016-0002.

Cnucox numepamypui

1. Baranov O.K., Savina M.A. (1979) Immunogenetic study on the polymorphism of serum alpha-2-lipopro-
tein in mink. III. Ld1 allotype of low-density lipoprotein. Biochem. Genet. 17(3/4):343-350.

2. Baranov O.K., Savina M.A. (1981) Immunogenetic study on the polymorphism of serum alpha-2-lipopro-
tein in mink. IV. Diallelism at the Ld-locus of low-density lipoproteins. Biochem. Genet. 19(9/10):997-
1015.

3. bensie JI.K. u ap. (1985) Cupur wactot amieneir Ld-nokyca B ctazax HOPOK, MOPaKEHHBIX aleyTCKOM
OonesHbto. [{umonocus u cenemuxa. 19(2):132-137.

4. Yermolaev V.I. et al. (2014) Selection for behavior and correlation with the macroglobuline and lipoprote-
ine systems in the American mink (Neovison vison). Rus. J. Genetics: Appl. Res. 4(6):479-482.
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MOJIEKY/IAPHO-TEHETUYECKA ITACITOPTU3ALI VA
JEJIb®VHOB TURSIOPS TRUNCATUS PONTICUS

A.A. Cazanos, A.B. Tumodees*, A.B. Ilomos, /I.0. Buroxomos

Canxm-Ilemepbypeckuii 2ocyoapcmeennulii mexnonocudeckuil uncmumym (Texnuueckuil yHueepcumen),
Canxm-Ilemepbype, Poccus

*e-mail: tavnaukaasp@bk.ru

KuroueBble ciioBa: uepnomopckasa aganuna, cenemuieckas nacnopmusayis, npupooooxpannvle ouomex-
Honoauu

B nocnennue necstunetus 6iarogapsi JOCTHKCHUSM MOJICKYISPHOW TEHETHKH CTaJX IIH-
POKO BHEIPSATHCA B CEIBCKOXO3SMCTBEHHYIO, BETEPUHAPHYI0 M MEIUUUHCKYIO NPAKTHKY
OMOTEXHOIOTHYECKUE ToAX0bl, ocHoBaHHBIE Ha JIHK-nacnopruzamun. CoBpeMeHHBIN Me-
TOJ UIeHTH(PUKALNN 0cOOeH MOPCKUX MIIEKOUTAIOLINX, COAEPKAIIUXCA B UCKYCCTBEHHON
cpene OOHWTaHWS, — METOJ MUKPOUHIIHPOBAHUS HE TMO3BOJISICT BECTH PEIPE3CHTATHBHBIHA
y4eT KHUBOTHBIX, B TOM YHCIIE B CBSA3H C HETOOPOCOBECTHOCTHIO OTJENIBHBIX (PU3NYESCKUX U
IOPUIMYECKUX JINI, 3aHUMAIOIIUXCsI 000POTOM THX BOIHBIX KHBOTHBIX, HAHOCS BPEJ 310~
POBBIO TIOcTeHUX. Tak, Hanboee TOCTOBEPHBIM M TYMaHHBIM CIIOCOOOM HJICHTH(HUKAIINN
MOPCKHX MJICKOIUTAIOLINX, HAXOAALIMXCS B HEBOJIE, MOXKET CTaTh UX MOJICKYJISIPHO-T€He-
THUYECKas MTACTIOPTU3ANNS C COXpAaHCHHEM OaHKa TaKMX JaHHBIX B COOTBETCTBYIOIINX TOCY-
JIApCTBEHHBIX OpraHax MpH HEMPEMEHHOM OOeCIeYeHHH OeCHpensTCTBEHHOTO JIOCTyNa K
HHUM JIFOOBIX 3aHHTEPECOBAHHBIX B 3TOM JIAIL. [103TOMY 11e7h JTaHHOH pabOoTHI 3aKITI0UaCTCS B
paspabotke HaznexxHoro crocoba JJHK-KoHTposst GHOIOTHUECKOTO POACTBA YEPHOMOPCKHUX
aaluH Ha OCHOBE M3YYCHUS MHKPOCATCIUIMTHON W3MEHYMBOCTH B IOIYISIUH ACTb(u-
HOB, Haxojsmuxcs B PO B Heposie.YUepHoMopckuid oaBua JenbhuHoB adbanun (Tursiops
truncatus ponticus) OTHOCUTCS K OXPaHIEMbIM KUBOTHBIM, TaK KaK 3aHECEH B CIIMCOK MJIe-
kormrtaronmmx KpacHol kauru Poccun xak penkwii [1] U B HEBoJIe COACPKUTCS B Nelb(hu-
HapUsX U OKeaHapuyMax. Marepuasiom Juis padoThl HOCTYKHUIU 00pa3iibl epudepudecKoit
KpOBHU 24 >KUBOTHEIX, TFOOE3HO TPENOCTABICHHBIC COTPYIHUKAMU NeNb(GUHAPHSI B AHAIE.
W3 momy4eHHBIX 00pa3noB dKcTparuposanu TotansHyio JJHK mpu momorum koMmepuecko-
ro Habopa Genomic DNA purification kit (Thermo Scientific, CIIIA), koTopyto B nanpHew-
mieM ucrosb3oBaiy 11st [TLP-amrmudukanmm 9 ayToCOMHBIX MUKPOCATEIUIMTHBIX JIOKYCOB,
M3yYEHHBIX aMEPUKAHCKHUMH HMCCIEJOBATENs MU Ha aTJIaHTUKO-CPEIN3EMHOMOPCKOM U TH-
xookeaHnckoMm noaunax adanun [2]: TexVet (TV)1-9. Onun u3z ILP-npaiimepoB B peak-
IUSIX — (ITyopeCcieHTHO-MeueHbIH KpacuteneM FAM. B nocnenyromieM npoBOaUiIN AUCKPHU-
MUHALMIO aJulejield MOCPEACTBOM Pa3leIeHUsl U aHajJu3a JJIMH aMIUIMKOHOB IPU MOMOIIU
KalmIISIPHOTO 3JIEKTPOoQope3a ¢ UCTIONIb30BaHNEeM TeHeTHueckoro anainm3aropa ABI 3500x1
(Applied Bio-systems/Life Technologies, CLIIA) u cucremsbl 3ekTpodope3a Ha MUKPOUH-
nax JuIs UCCIIeZI0BaHUS HYKICHHOBBIX KUCIOT MultiNA (Shimadzu, Snonus). 13 nonyden-
HBIX PE3YyNbTATOB CIEAYET OTMETUTh: HEKOTOPBIC U3 MPEJIOKEHHBIX B padote [2] 10KycoB
YCIIEIIHO (C BBICOKOW TyBCTBUTEIHHOCTHIO M CHENU(UIHOCTHIO) aMIDTH(DUIIPOBAINCH HA
BhbIIeIeHHBIX nipenapaTtax JJHK yeprnomopckoit aganuns: TV1, TV3, TVS, TV7; nposene-
HO TEHOTUIIMPOBAHUE U CO3/IaHbl MPEIBAPUTEIbHbIE TEHETUYECKUE Macnopra (1o TpeM Jo-
Kycam) 24 ocobeii. Celtuac mpookaeTcs MoucK, cOop U aHaIM3 Marepuana Jijisl CO3aHus U
YKpyIHeHus OaHka Ouosnoruyeckux oopasnos adainH, coaepkaumxcs B HeBosie B Poccuu;
MJIAHUPYETCsI CO3JaHME U arpoOarvsi CUCTEMBbl TUAarHOCTHYeCKOW MynbruriekcHou [TIP
JUTsL ydeTa adaiuH, KoTopas B JajdbHEUIIeM cMoryia Obl CTaTh CTaHIAPTHOW U MOCITYXHUTh
HayYHO-METOIUICCKUM HAJaJIOM 00S3aTeIILHOM MOJICKY/ISIPHOH IMACTIOPTH3AIUH IPYTHX OX-
paHsIeMbIX MOPCKHX MJeKomHTatomux. [lomyueHHbIe JaHHBIE O TEHETUYECKOM CTPYKType
MOMyJSAMiA adaliH B HEBOJIE MOTYT IIOMOYb B COXpPaHEHHH TeHO(OHAa ITOTO MOJBUA.
FBrazooapnocmu: Ananckomy Aemb(pHHAPHIO 32 IPEIOCTABICHHBIN OHOIOTHYECKUI MaTepHaL.
Cnucok numepamypul

1. Kpacnas kuura Poccuiickoii ®@eneparuu (okuBotHbie) (2001). 1. penkon.: B.U. Jlanunos-/lanunbsx

u 1p. M.: Actpenp;862.

2. Rooney A.P. et al. (1999) Microsatellite Diversity in Captive Bottlenose Dolphins (Tursiops truncatus).
J. Heredity. 90(1):228-231.
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OLIEHKA BPEMEHUV ®OPMIMNPOBAHNA PASOBIIEHHBIX
APEAJIOB Y ITAJTIEAPKTUYECKUX IEHTOYHUKOB LIMENITIS
(LEPIDOPTERA: NYMPHALIDAE)

B.N. ConmoBbes! 2 *, B.B. Jlybaronos®, B.FO. Baswmnosa!, O.3. Kocrepun':?
L @UAI] Hnemumym yumonoauu u 2enemukxu CO PAH, Hosocubupck, Poccus

2 Hosocubupckuii 2ocyoapemeennviil ynugepcumem, Hosocubupck, Poccust

3 Unemumym cucmemamuru u sxonozuu scusomnvix CO PAH, Hosocubupck, Poccus
*e-mail: sol_vlad@bionet.nsc.ru

KawueBble cioBa: Limenitis, ousvronkmugHsle apeanvl, gunozeoepagus, oamupoeka, eucmorn Hi1, COI

Momusayus u yeru: B nocnennue 1.6 mun ner Cesepnas EBpasus nojsepraiachk 1u-
KIIMYECKUM KOJICOAHUSIM TEeMIIEpaTypbl, KOTOPbIE NPUBOAMIN K CMEHE PacTUTEIbHBIX
dopmanmii 1 GopMHUPOBAHUIO JAU3BIOHKTUBHBIX apeayioB. Psiji maneapKTHYECKHX JICH-
TOYHUKOB (Limenitis) UMEIOT TU3bIOHKTUBHBIC apealibl, B 4aCTHOCTH L. helmanni ume-
eT alTaiicKo-1aJIbHEBOCTOUYHBIH apeal, a L. camilla — ampunaneapkruyeckuit. OneHka
BpPEMEHM TAKHUX JU3IBIOHKINI paHee BapbUpoOBaja Ha TP MOPSAAKA — OT MIJIITMOHOB J10
JIECSITKOB ThICSY JieT. L{enbto paboThl cTana AaTHpOBKa BpEMEHHU aMpHIaicapKTHIECKOH
(L. camilla) n antaiicko-najabHeBOCTOUHOM (L. helmanni) nu3bronkiuu. B kauecTBe ka-
JIMOPOBKHU M3MEHUMBOCTH reHa ructoHa H1 Oblia ucnosib3oBaHa aM(puOepuHTrriicKas po-
JIOBast TU3BIOHKIUS MKy HEApKTUUCCKUMU Limenitis v najieapkTuueckuM L. populi.
Memoowr u ancopummet:. IlocnemoBarensaoctu reHoB COI u ructona H1 Obumm pac-
nmdposanbl y 60 00pasioB pona Limenitis. ®unoreHeTnueckuii aHain3 ObUT IPOBEICH
B mporpamme MEGA 6.0. [yt maTrpoBok uctois3oBanu nporpammy BEAST 2.4.3, Bu-
3yaln3upoBaiu JiepeBbs ¢ nomomisio DensiTree u FigTree 1.4.3.

Pezynomamur: smenuuBocts rena ructoHa H1 B mpenenax am¢uOepuHruiickol po-
JIOBOW JHU3BIOHKIMHU B poxe Limenitis (L. populi, L. arthemis) coctaBnser 8.6 %, 4to
coBnazgaetr ¢ uameHunBocThio COIL. Tomosorust OailecoBCKOro aepeBa Ha OCHOBE I'eHa
ructoHa H1 coBnana ¢ Tononorueil puIoreHeTHIeCKux IEpeBbEB, MOCTPOCHHBIX UIS
9THX ke 00pa3noB Metonamu NJ, ML, u cornacyercst ¢ AepeBbsSIMH, IOCTPOCHHBIMHU Ha
ocHose rera COI. Ilepsuunsie crpykrypsl reHoB COI 1 H1 y n3onaToB U3 pa3HbIxX ya-
CTel NU3BIOHKTUBHBIX apeanoB y L. helmanni, L. camilla oTnnyaroTcs He3HAYUTEIBHO.
KoHceHcycHbIe TocnenoBarenbHOCTH reHa ructoHa H1 coBnaparor npyr ¢ apyroMm B
Pa3INYHBIX YacTIX IU3bIOHKTUBHOIO apeaja y KaKIO0ro U3 3THX BUJOB, YTO CBUACTEIb-
CTBYET B I10JIb3Y I'OJIOLIEHOBOM TaTUPOBKH Pa3pbIBOB apeanoB y L. helmannin L. camilla.
OO0eaHeHNEe ramIoTUIINYECKOTO Pa3sHoo0pasusl B 3aMaJHbIX YacTsaX apeaja XOpOLIo COo-
[J1aCyeTCsl C MPEICTABICHUSIMH O MIEPEMEIIEHIH HEMOPAIbHBIX BUIOB B KIIMMAaTHYECKOM
ONTHMYME T'OJIOIIEHA C BOCTOKA Ha 3amas.

3axnouenue: OTcyTcTBUE 3a()UKCUPOBABLIMXCS 3aMEH CBUAETENBLCTBYET B IOJIB3Y IO-
JIOLICHOBOW IaTMPOBKU AW3BIOHKIHMN apeasioB y MajJeapKTHYECKUX JICHTOYHHUKOB L. hel-
manni u L. camilla.

bnacooaprnocmu: Pabora nognepxana rpantom PODU 16-34-00845.
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9BO/TIOMOHHOE 3HAYEHUE JKECTKOI'O MHBPUIVMHTA
B CBETE YYEHNA [.K. BEJIAEBA O JECTABM/IN3VPYIOIIEM
OTBOPE

B.H. Creruunii
Hayuonanvrulii uccneoosamenvcxuii Tomckutl 2ocyoapemeennwiil ynueepcumem, Tomck, Poccus
e-mail: stegniy@res.tsu.ru

KawueBble cioBa: unbpuoune, cemepoxpomamut, 0oMecmuxayus, 0eCmaduiu3ayus 2eHoMd

O00CHOBBIBAETCS NPEACTaBICHUE 00 PBOJIIOLIMOHHOM 3HAYEHHH JKECTKOrO WHOPUAWHTA B
YCIIOBUSIX DKCTPEMAIIbHBIX PEXKHMMOB BHELIHEW cpebl (0OCOOEHHO TeMIepaTyp) AJs Mpo-
1eccoB (hOpMHUPOBAHUS aJalITUBHOTO T€HETHUYECKOTO MOJUMOpdHU3Ma U BUI000pa30BaHUS.
[Tpu 5TOM OCHOBHBIMHE IIPOSIBICHUSIMH «I1apagoKCaTBLHOTO» d(dekTa )KeCTKOT0 HHOPHIMHTa
SIBJISTFOTCS CIIAYIONTHe: 1) CTpyKTypHAast ¥ (pYHKIIMOHATBHAS PEOpPTraHu3als TeHOMa TeHepa-
TUBHOH (PETPOMYKTUBHOI) CHCTEMBI; 2) aKTHBALIUS MOOMIIEHBIX TEHETHIECKHUX IIEMEHTOB.
OTO MOXET MPUBOANTH K TEHEPAIIMH MYTAIlMi Pa3MTUYHBIX TUIOB (TEHHBIX, XPOMOCOMHBIX,
TeHOMHBIX, CHCTEMHBIX) U MOAW(DUKAINAM TeTepoxpomaTnHa. JKecTKnii MHOPUANHT pH-
BOJUT K TOPMOHAJIBHBIM CABHMIaM U CYLECTBEHHON peopraHu3allMyd BCEM IOpMOHAIbHOMI
CHCTEMBI, KOTOpasi PEryasITOPHO MOXKET BBI3BATh M3MCHEHHUS B AKTUBHOCTH I'¢HOB. B pabo-
tax mkonsl J[.K. BenseBa mo onoManiHuBaHUIO cepeOpHCTO-YEPHBIX JIMCHUI MTOKa3aHO, YTO
JKECTKUH WHOPHUIMHT HapsIy C HANPABICHHBIM JOMECTUKAIIMOHHBIM OTOOPOM MPHBOIUT K
TOPMOHAJILHON TEePECTPOIKE y JIMCHUI] M MOSBICHHUIO (BCIIBIIIKE) PA3IHYHBIX aHOMAJIbHBIX
Ha MOP(OIOTUIECKOM U TCHETHUECKOM YPOBHSX TposiBieHui. [lo-BuauMomy, B 310it heHo-
MEHOJIOTHH KpOMe 0TOOpa UrpaeT Polib KECTKUH HHOpHIUHT. J{aske Takoil KOHCepBaTUBHBIH
MpU3HAK, KaK CKOPOCTh SMOpPHOTeHe3a, P ITOM MEHseTCs. BBUIO BBIBICHO, YTO YHCIIO
KJICTOK B 3apOJIBIIIaX TOMECTHIIMPOBAHHBIX HHOPEIHBIX JTMHUH IIOYTH B JIBA Pa3a BEIIIE, 4eM
y ayTOpenHbIX JucHil. biactomepsl ObicTpee 0OBIYHOTO JENATCSA? U SMOPUOTEHE3 B IIEJIOM
yckopsiercsi. Peopranu3aiiusi reHepaTUBHON CHCTEMBI IIOCPEICTBOM BO3/ICUCTBHSI TOPMOHOB
Y MEIMaTOPOB BO3MOKHA B OOTEHE3€ U CIIEpMATOTeHEe3e, a TAK)KE B paHHEM dMOpHOreHese.
HeiiporymopanbHBlif CTpecc AecTabMIn3upyeT CI0KUBITYIOCS MOP(OreHETHUECKYIO CHUCTe-
My. YCTaHOBJICHO, YTO HACJIECTBEHHAsI CHCTEMa OKa3ajach CIIOCOOHON OTBEUaTh Ha CTPECC
LEJIOCTHOM peakiueil Ha ocHoBe BBeACHHOro b. Mak-KIMHTOK npencTaBieHus: 0 TeHOMHOM
cTpecce, MPUBOMIAILIEM K MacCOBOW aKTHBAI[MM MOOMIIBHBIX 3JIEMEHTOB M PEOpraHu3alluu
reroMa. CymiecTBO KOHIEINY AecTadbmmmsupyromero oroopa J.K. bensera 3aximrouaercs B
TOM, YTO JBIKYIIUI OTOOp, HAIIPABICHHBIN Ha MPU3HAKU, H3MEHUYUBOCTH KOTOPHIX B CHJIb-
HOH CTETIeHU COIPSDKCHA C I3MEHYNBOCTHIO (PYHKIIMOHAIEHOTO COCTOSTHHS PETY/ISIIINOHHBIX
CHUCTEM OHTOTeHe3a, oOagaer nectabunn3upyromei GyHknuel. [ eHeTHueckne IeMeHTHI,
KOHTPOJHMPYIOIINE CBOWCTBA HEHPOTOPMOHAIBHBIX PETYIAIHOHHBIX CHCTEM, 3aHIMAIOT BHI-
COKOE ITOJIOKEHHE B UEPAPXUIECKOH CTPYyKType reHoma. [1oaToMy u3MeHeHMs B mpoliecce oT-
60pa 9THUX BJIEMEHTOB I'CHOMA MOT'YT CIIYKUTh HCTOYHHUKOM OTPOMHOTO IMOBBIIICHUS TEMIIOB
U pa3Maxa U3MEHYUBOCTH, T.€. COOOIIATh TAKOMY OTOOPY OOJIBIIYIO YBOJTIOIMOHHYIO CHITY.
O MexaHu3Max JAecTadMIN3UPYIONIEro 0TOOpa, MPUBOIAIIMX K PE3KOMY YCKOpeHHUIo (op-
Moo0OpazoBarenbHOro npouecca, J.K. benseB roBopuT onpeneneHHo: «BIOJIHE BEPOSTHBIM
MIPEJCTABISAETCS, OAHAKO, YTO CUIIbHOE, &, BO3MOXKHO, pelIarollee BIUsIHUE Ha ecTa0uIu3a-
IIUIO OHTOTEHE3a M COOTBETCTBCHHO Ha YCHICHUE (POPMOOOPA30BAHNS OKA3hIBAIOT TOPMOHHI,
(bopMooOpasyromas ¥ TeHeTHUECKasl pob KOTOPHIX CTalla B HACTOAIIEE BPEMs JJOCTATOYHO
npusHaHHoM...» (JI.K. bensieB. O HEKOTOPHIX BOMPOCAX CTAOMIN3UPYIOIIECTO U JAeCTa0WIIH-
3upytomiero otoopa // ictopus 1 TeopHst SBOIIOIIMOHHOTO yueHHs. B, 2. [DBOMOIMOH-
Heie B3siabl MW, lImaneraysena (k 90-neturo co aHsa poxacuus)]. 1974. C. 76-84). Ilo
CyTH, TOMECTHKAIUS €CTh SKCTPEMAIbHOE BO3JEHCTBUE BHEUIHEH CPEbl, U KECTKUM HH-
6pI/I,Z[I/IHF Ipyu 3TOM NPUBOAUT K I[eCTaGI/IJ'II/I3aHI/II/I réHoma, BCJIICACTBUE YCTO U IMMPOUCXOAUT
€ro peopraHu3anusl.
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IBAIIIATH IOKOJEHUN OTBOPA HOPOK (NEOVISON VISON)
1O ITIOBEJEHNIO. KAKOBBI ITOCJIEICTBIUA?

O.B. Tpamezos*, JI.U. Tpane3osa
QUL Uncmumym yumonoeuu u eenemuxu CO PAH, Hosocubupck, Poccus
*e-mail: trapezov@bionet.nsc.ru

KioueBblie ciioBa: cenexyus, omoop, Hopka, Neovison vison, nogedeHue, Heomenus

Momueayus u yenu: B Xxo/ie MHOTOJIETHETO IKCIIEPUMEHTA 0 CEJIEKIIMOHHOMY H3MEHe-
HUIO 00OOPOHUTEIBHON peaky Ha YEeJIOBEKAa Yy aMEPUKAHCKUX HOPOK OBLIO MOKAa3aHo,
YTO TaKOH 0TOOP CrIoCOOEH co31aBaTh BOSHUKHOBEHHE (PEHOTUITHMUECKUX U3MEHEHHUI HE
TOJIFKO B HAIPABJIEHWHU CBOETO JCHCTBUS, HO M B IPYTUX HATIPABICHUAX.

Memoovt u ancopummul: B cpaBHUTENTBHOM aHAIM3€ MCCIICAOBAUCH >KUBOTHBIC:
1) B mpuponHO# NOMyISIKY; 2) B IPOMBILIUIEHHON MOMYJISLNHU, HE 3aTPOHYTON CIIeIH-
aIbHBIM OTOOPOM IO MOBEAEHUIO; 3) B SKCIEPUMEHTAIbHOMN MOMYJSILMH, II€ BEAeTCs
MHOTOJICTHUH HalpaBJIEHHBII 0TOOD, KaKk Ha PYYHOE, TaK M HA arpecCUBHOE ITOBE/ICHHUE
10 OTHOILICHUIO K YEIIOBEKY.

Pezynomamur: 11epBbIM KOppENTUPOBAHHBIM OTBETOM IIPHU OTOOpE MO MOBEAEHHUIO OBLIO
M3MEHEHHEe XapaKTepa IMMTMEHTAI[MN BOJIOCSHOTO U KOKHOTO TIoKpoBa. OTOop Ha pyu-
HOE€ WJIM JOMECTHUKALMOHHOE TOBEIEHHUE MPHUBEI K MOSBICHUIO de novo B JOMECTULH-
pyeMoii MOMYIISIMU HOPOK € 4yacToToi 107 IBYX MOMYTOMHUHAHTHBIX MyTallMii OKPACKH:
Cepebpucmas (S*/+) n Yepnwiii xpycmano (C,/+).

KoppennpoBaHHBIM OTBETOM ITPH CENEKIINU Ha aTPECCUBHOCTD CTAJI0 YCUIICHUE CTEIIEHU
MUTMEHTAUH KOXKH U BOJOca. [ MIIepnurMeHTanus arpeCCUBHBIX HOPOK COMPOBOXK/Ia-
Jlach BO3pPAcTaHMEM KOJIMYECTBA KMBOTHBIX C NMUIMEHTHPOBAHHBIM 3MUTEIHEM HeOa.
JInst cpaBHEHUA: €ClM CPeld HOPOK C peakivei cTpaxa M MOJIOKUTEIbHON peakiuen
Ha YeJI0BEKa J10JIs1 JKUBOTHBIX C MUTMEHTUPOBAHHBIM HEOOM coctasuia 3.4 %, To cpean
arpeccuBHBIX — 17.2 %.

MonekynsipHO-TeHETHUECKUI aHaINU3 TI0Ka3aJl, 4TO Y FMIIEPIUTMEHTUPOBAHHBIX arpec-
CHUBHBIX HOPOK MMEIOTCS OOJBIINE TYTUTUKAIINHN YYacTKOB T€HOMA, COAEPIKAINX pa3-
nuuHble TeHbl. OJUH U3 HHUX NPOAYLHMPYET HEHPONENTH] HeupomeH3UuH, UMEIOINN
OTHOILIEHUE K arpeCCUBHOMY IOBEJIEHUIO. DTO JJaeT OCHOBaHHE JOIMYyCKaTh, YTO Y JKHU-
BOTHBIX, HECYIIUX IKCTPAKOIIMH 3TOTO I€Ha, BO3MOKHO YCHUJIEHHE arpeCCUBHOTO MOBe-
nenus. Kpome Toro, sta ayrmkanus BkiatouaeT B ceOs K/TLG TeH, BOBICUCHHBIA B
[polecC MUIMEHTAlUU, YTO MOXET, B CBOK OUe€pe/lb, OOBSICHUTh TMIIEPIUIMEHTALIUIO
arpecCUBHBIX )KUBOTHBIX.

B nomymsiimuy foMecTumpyeMbIx HOPOK 3a(MKCHPOBAHO MOSBIEHUE de novo MopQoIIo-
ruveckux abepparmii: ¢ yactoroit 1073, 10~ * — ykopodeHHEe U CITUpAIbHOE 3aKPyIHBAHNE
XBOCTA, TIOSIBJIEHUE BUCIIOYXOCTH (CBOMCTBEHHONH MHOTMM JIOMAIIIHUM >KHBOTHBIM).
DKcrepuMEeHTaIbHbIN MaTepual Mokasaj, YTo 3aTparuBaeMble 0OTOOpPOM Ha MOBEJICHHE
reHbl 00J1aat0T TakKe (QYHKIUEH T'eHOB CKOPOCTel pa3BuUTHs. Tak, pa3HUIa B CpOKax
OTKPBITHA TJIa3 MEXJAY arpecCUBHBIMU M PYYHBIMH HOpuaTamMH cocTaBisteT 4.1 mHs
(»<0.001). Takyto 3aJIep>KKy FOBEHWILHOTO IIPU3HAKA B PAHHEM TIOCTHATAJILHOM OHTO-
reHe3e HopyaT M3 JOMECTHIMPYEMOW MOIYJSIUM CIeAyeT OTHECTH K SIBIEHHUIO HEo-
TEHUHU.

3axaouenue: MOXKHO JTOMYCTUTB, YTO OTOOP TIO TIOBEIECHHUIO MMPUBOJIUT K CIBUTY B Tali-
MUHTE SMOpPUOTEHE3a, YTO TPUBOIUT K MOSBJIICHUIO B TIOTOMCTBE HOBBIX MOp(odu3uo-
JIOTUYECKHUX CBOMCTB.
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CTPYKTYPA MNOIIYIAIINI, UICTOPUS ®OPMUPOBAHNA
W CNIEJBI CEJIEKIIVIYA BTEHOMAX MECTHBIX IIOPO]]
KPYITHOTO POTATOI'O CKOTA, PA3BOIVIMBIX

B POCCUNICKOV ®ETEPAIIUIN

A.A. IOpuerko', H.C. IOmun', PB. Aiitnazapos', A.B. [lmocauna’, JI.M. Jlapkun' 2*
I @®UL] Unemumym yumonozuu u 2enemuxu CO PAH, Hosocubupck, Poccus

2 Koponescruil eemepunapmulil Konneodxc, Yuusepcumem Jlonoona, Jlondon, Benuxobpumanus
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KitroueBble ciioBa: kpynuwviil poeamsiti CKOm, CMpPYKmMypa NONYAayuU, ciedbl celeKyun/a0anmayuil, mecm-
Hble NOPOObl

I'eneTnueckast CTpyKTypa MOMYJSIUKMNA, UCTOPHS (POPMUPOBAHUS U T€HETUUYECKHE CIie-
JIbl CEeJIeKIMN/aAanTaluy ObUIM U3y4EHBI B FeHOMax 18 MpenMyIIecTBeHHO POCCHUICKUX
nopoj kpyrHoro poraroro ckora (KPC): decryxeBckoli, 4epHO-TIeCTpoii, OypsATCKOH,
Ka3aXCKO#l 0eoroiaoBoil, KaIMBIIIKOH, KOCTPOMCKOH, XOJIMOTOPCKOM, TaruiIbCKOH, yKpa-
WHCKOH O€IIOTOJIOBOH, SIKYTCKOH, SIPOCIaBCKOM, KPACHOH CTEIHOM, anaTayCKoi, KpacHOH
ropOaToBCKOM, HCTOOGHCKOH, FOPBUHCKOW, KPACHO-TIECTPO U cepoit yKpanHCKon. Yucio
00pa3ioB BapsrpoBalo oT 2 110 39, co cpeaanm yrciaoM 20 1ist Kakaon nopoasl. [eHo-
tunupoBanue npoBoamioch Ha yure 150K GGP umu 50K [llumina. ®unorenernyeckuit
aHaJIM3 POCCUMCKUX TOPOJ, HPOBEICHHBIH COBMECTHO C JAHHBIMH I'€HOTHIIMPOBAHMUS
134 mupossix mopon KPC (Decker et al. 2014. PLOS Genetics. 10:¢1004254), mokazan
OJIM3KHE OTHOLICHUS] MEXKLy OOJBLIMHCTBOM POCCHIICKHX MOPOJ U IOPOJaMH €BPOIICH-
CKOro npoucxoxaeHus. OnHaKko sKyTckas U OypsTcKasi MOpOAbl BOLUIU B KJlacTep, 00-
LM ¢ pAAOM a3uaTcKuX nopod. OCHOBHbIE BBISABICHHBIC KJIACTEPHI POCCUMCKUX MOPOL:
(1) axyTckas, kanMmbIlKas, OypsTckas; (2) cepas ykpauHckas; (3) ocTrajabHbIE TOPOJIBI.
OO0berHEHUE PE3YIIBTATOB CTPYKTYPHOTO aHaim3a (admixture) 1 MHOTOMEpPHOTO IITKa-
suposanust (MDS) 1mo3Bonnio onpenenuTs KOJIMYECTBO IT'€HETUYECKH Pa3InyarolinX-
cs1 rpynn nopox KPC u rpynnsl Hanbosiee poACTBeHHBIX 1opoA. Takum oOpa3om, Mbl
CMOIVIM Pa3jIn4UTh NOPOJBL, 00NIaJaoNne YHUKAIbHBIM TeHO()OHIOM, 1 KOMIIO3UTHBIE
nopozsl. lanusie F cratnctuxu (F ;) Oblin ncnonb30Banbl UIS BBISABICHUS CIIEN0B Ce-
JIEKIMM B F€HOMax KJacTepa SKyTCKOW, KaJIMBILKOW M OypsITCKOW IOpPOA, B TO BpeMs
Kak aHaju3 ramiotumos (mporpamma hapFLK) no3sonwn HalTH cieabl ceneKkunu/anan-
TalUM B TEHOMax CaMoro OOJIBIIOro KiIacTepa POCCUICKHUX IOPOJ C HCIOJIb30BAHUEM
~139000 renerrueckux MapkepoB. [€HOM SIKyTCKOI MOPOMABI COACPKUT MHOKECTBEH-
HbIC PAalOHBI CEJIEKLUMH/aJanTally, HAChICHHbIE TeHaMH HMMYHHOTO OTBETA, BKIIIO-
qas TeHbl, aKTUBUPYEMble raMMa-MHTEP()EPOHOM. AHAIN3 TAIUIOTUIIOB MOKa3all, 4To y
POCCHICKMX MOPOJ paioHBI F'E€HOMa CO ClieaMH CEJICKLMH/aIanTaluu COAEPIKaT U3-
BECTHBIC TeHBI-KaHNIaThl, OTBevaromue 3a okpacky mepctu (KIT, KITLG), nmoBeneHue
(IMPADI), popmupoBanue kapkaca (PDE1B) u mbimeunyro macey (FAM184B) y KPC
U JIpyTUX BUAOB KUBOTHBIX.

Hama paborta — 310 He0OXOANMBIH LIAr JIsl yCIIEIIHOTO IPUMEHEHNSI TEHOMHBIX TEXHO-
JOTHi JUis yBenrueHus npousBoautesisHoctd nopox KPC u s dexruBHOrO nenonsso-
BaHUs FTEHOMHOM CEJIEKIUH B CENbCKOM X03siicTBe Poccuiickoil deaepauuu.
bnacooapnocmu: ViccnenoBanue BBIIOJHEHO 3a cyeT IrpaHTa Poccuiickoro HayyHOro
¢donna (mpoekt Ne 16-14-00090).
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GENETIC AND ECOLOGICAL CONSEQUENCES OF GLOBAL
WARMING IN THE POPULATIONS OF MALARIA MOSQUITOES
IN THE EUROPEAN PART OF RUSSIA

M.I. Gordeev*, A.V. Moskaev
Moscow Regional State University, Moscow, Russia
*e-mail: gordeev_mikhail@mail.ru

Key words: chromosomal polymorphism, global warming, malaria mosquitoes, Anopheles

Motivation and Aim: Wintering conditions and the status of breeding sites of mosquitoes
of the genus Anopheles (Diptera, Culicidae) have changed as a result of climate warm-
ing. The aim of the work was to assess the effect of warming on the areas of the sibling
species of malaria mosquitoes and chromosomal polymorphism in populations in the
European part of Russia.
Methods and Algorithms: Collections of larvae of malaria mosquitoes were obtained
in Karelia, Komi and Moscow region, where the species and chromosome composi-
tion of malarial mosquitoes was studied 3640 years ago [1]. Preparations of polytene
chromosomes were prepared from the salivary glands of fixed larvae. Salivary glands
were stained with lactoacetorcein. Sibling species were determined by the structure of
chromosomes. Chromosomal inversions were recorded in karyotypes.
Results: Under conditions of warming, the boundaries of the areals of sibling species
have changed. Southern mosquito An. maculipennis has moved far to the north, to Kare-
lia and Komi, and also to the east from the Volga region to the Southern Urals. Fragmen-
tation of the southern part of the areal was noted in the taiga species An. beklemishevi.
Relative abundance of this species is everywhere reduced. Chromosomal composition
of populations was rearranged in An. messeae. Mosquitoes with “southern” chromosome
variants XL0, 2R0, 3R0 displace individuals with “northern” inversions XL4, 2R1, 3R1.
Conclusion: Thus, similar changes in the species and chromosome composition of ma-
laria mosquitoes occurred in geographically remote regions of the European part of Rus-
sia. The same reorganization of the population-genetic structure of An. messeae was
shown earlier in Western Siberia [2]. We have established that chromosome polymor-
phism in this species is associated with definite landscape-climatic zones [3]. In our
opinion, the change in the genetic structure of mosquito populations reflects the initial
stages of ecosystem transformation.
References
1. Stegnii V.N. (1991) Population Genetics and Evolution of Malaria Mosquitoes. Tomsk: Tomsk State
University;1-136.
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ON SKELETAL CHANGES IN THE COURSE OF LONG-TERM
SELECTION OF FOXES FOR BEHAVIOR
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Motivation and Aim: During historical domestication of various animal species, their
skeletal traits have undergone significant changes. The experiment on domestication of
foxes has been underway in the Institute of Cytology and Genetics SB RAS for nearly
60 years, as well as a 40-year experiment on artificial selection for enhanced aggressive-
ness towards humans, with a comprehensive survey of all correlated effects. This short
communication is a synopsis of changes in skeletal proportions reported at different
stages of the experiment.
Methods and Algorithms: Craniological measurements in the foxes of experimental
populations (tame and aggressive) and in the segregating back-cross progeny have been
analyzed by multivariate statistical methods.
Results: At the earlier stages of the selection experiment (the 25th generation of selec-
tion for domestication) changes normally observed in historically domesticated animals,
namely widening and shortening of the visceral cranium, were recorded in tame foxes
[1]. In the segregating backcross-to-tame progeny from the tame progenitors of the 42d
and aggressive progenitors of the 32d generations — correlation between cranial propor-
tions and behavior was noted, however, the trend of this correlation was opposite — cra-
nial bones of more aggressive back-crosses tend to be shorter and wider, whereas those
of more friendly ones — longer and narrower. In the course of subsequent selection for
behavior the zygomatic width of the foxes of the 43d generation of selection for aggres-
siveness, born in 2013, were found to be significantly larger than that of both unselected
controls and tame individuals [2].
Conclusion: In the course of selection for behavior, craniofacial proportions of aggressive
foxes tend to become closer to those typical for tame foxes at earlier stages of selection.
Acknowledgements: Research was supported by Budget Project #0324-2016-0002.
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RED FOX GENOME ASSEMBLY IDENTIFIES GENOMIC REGIONS
ASSOCIATED WITH TAME AND AGGRESSIVE BEHAVIORS
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Strains of red fox (Vulpes vulpes) with markedly different behavioral phenotypes have
been developed in the famous long-term selective breeding program known as the Rus-
sian farm-fox experiment. Here we sequenced and assembled the red fox genome and
re-sequenced a subset of foxes from the tame, aggressive, and conventional farm-bred
populations to identify genomic regions associated with the response to selection for
behavior. Analysis of the resequenced genomes identified 113 regions with either signifi-
cantly decreased heterozygosity in one of the three populations or increased divergence
between the populations. The regions identified as likely to have been under selection
during fox domestication include genes implicated in human neurological disorders, in
mouse behavior, and in dog domestication. The fox represents a powerful model for the
genetic analysis of affiliative and aggressive behaviors that can benefit genetic studies of
behavior in dogs and other mammals, including humans.
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MOSAIC PATTERNS OF CRANIOFACIAL, DENTAL,
AND POSTCRANIAL MORPHOMETRIC CHANGE
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Motivation and Aim: In paleoanthropology, ‘self-domestication’ is increasingly regarded
as a potential explanatory model for craniofacial evolution in Homo sapiens. This model
posits that neotenous craniofacial morphology among humans was an attendant outcome
of selection for reduced aggression in response to increased demographic densities and/
or social complexity. While research into early dogs and bonobos has generally sup-
ported the human ‘self-domestication” hypothesis, the fox-farm experiments provide a
valuable investigative resource as a controlled, long term study of behavioral and mor-
phological coevolution.

Methods: We employed linear and 3D geometric morphometric measures of the cranium,
dentition, and postcranial skeleton in sex-balanced samples from unselected (n = 50),
tame (n = 50), and aggressive (n = 50) experimental fox strains. All measurements were
taken directly on macerated, and fully cleaned skeletal and dental elements, affording
a higher level of measurement accuracy relative to other protocols (e. g., radiographs).
Results: Both linear and geometric morphometric analyses indicate that tame foxes do
not exhibit reduced facial lengths, even when scaled to postcranial size. Aggressive
foxes were found to exhibit significantly broader faces than tame and unselected foxes.
Dental size dimensions were found to be significantly reduced in tame foxes compared
to unselected and aggressive foxes.

Conclusion: Contrary to expectations, tame fox skulls did not exhibit evidence of paedo-
morphic shifts (e. g., reduced facial lengths and relative craniofacial broadening). How-
ever, dental size reduction in the tame foxes does parallel a well-documented trend in
human evolution. Further, in addition to aggressive foxes, broad faces also characterize
pre-modern humans, and are associated with higher levels of circulating fetal testoster-
one in extant humans.
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ON THE HUMAN NATURE
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This paper was inspired by some works of D.K. Belyaev in which he discussed the bio-
social human nature, and is dedicated to the 100 year anniversary of Belyaev’ birth. The
main views and theories of the human nature and the main paths of genome and culture
evolution during anthropogenesis are overviewed. The views of the leading past and
present world-wide scientists on the basic principles of the genome-culture interactions
are discussed. The seeming contradictions between “geneticists” and “sociologists” are
resolved due to the development of the concept of co-evolution of the genome and cul-
ture. The evolution of genes and culture is a whole, but not separate processes. During
their evolution, humans modify and reconstruct their sociocultural environment. The
new environment creates new selection vectors and forms new ways and directions for
genetic evolution. In response to the culture development, the genetic determination of
human cognitive processes also changed. A good example of the co-evolution of culture
and the genome is the development of human speech, the voice and mimic apparatus
of communication. The vital importance of the new possibilities for social communica-
tion in human populations disposes to the fixation of genetic features that facilitate such
communication. At the early stages of human evolution, the areas of the cerebral cortex
that were responsible for the development of speech expanded and reorganized. The
point of genome-culture co-evolution is well illustrated by niche construction theory. It
is emphasized that the evolution of culture, which is widely regarded as a non-biological
phenomenon, is quite similar in all its respects to the Darwinian process, as a result of
which a sociocultural environment that is adaptive for a given community is formed
through selection and transmission in a series of generations. In fact, we are talking
about epigenetic inheritance in the evolution of culture and morality. The review de-
tails the views and theoretical concepts of geneticists, sociologists, social psychologists,
anthropologists, behaviorists and ethologists in explaining the phenomenon of human
evolution. Some contradictions caused by different rates of evolution of culture and
genome are considered. In conclusion, it is shown that Belyaev’s interpretation of the
biosocial nature of humans finds confirmation in modern studies by geneticists, sociolo-
gists and psychologists.
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THE EXPRESSION OF GAD2, DRD2, CACNA1B AND OXT GENES
AND THEIR CONTRIBUTION IN AGGRESSIVE BEHAVIOR
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Motivation and Aim: Aggressive behavior is one of the important social problems having
biological roots. The purpose of our study was to study the mechanisms of hereditary-
mediated aggressive behavior on laboratory animal models. To establish mechanisms of
aggression at the molecular level, we used unique experimental model of grey rats (Rat-
tus norvegicus) developed at the Institute of Cytology and Genetics SB RAS. Rats have
been subjected to selection in two directions — friendly, tolerant behavior towards human
and other rats and aggressive behavior. We evaluated the expression of several genes in
rat brain areas, presumably associated with the manifestation of aggressive behavior:
GAD2, DRD2, Cacnalb and Oxt. These genes were studied earlier in the literature in
relation to human neurological deceases. GAD2 encodes one of several forms of glu-
tamic acid decarboxylase — widespread inhibitory neurotransmitter. DRD2 encodes the
dopamine receptor subtype 2. Dopaminergic transmission is associated with motivation,
learning and cognition. Cacnalb encodes the protein which is the pore-forming subunit
of an N-type voltage-dependent calcium channel that controls neurotransmitter release
from neurons. Oxt encodes the precursor of oxytocin and neurophysin 1. Oxytocin is as-
sociated with complex social behavior and associated neuropsychic disorders.

Methods and Algorithms: RNA-seq sequencing of rat brain areas samples was done us-
ing Illumina HiSeq. The set of computer tools and data processing pipelines helped
to find genes and gene regulation patterns applied to behavior models. RNA-profiling
experiments revealed the lists of differentially expressed genes in the brain samples and
differentially spliced isoforms. Gene expression level of the genes under study was test-
ed by RT-PCR.

Results: Transcriptome profiling, as well as RT-PCR confirmed differential gene expres-
sion of GAD2, DRD2, Cacnalb and Oxt in rat samples differing by behavior. A lot of
synapse associated genes have statistically significant deviation in splicing depending on
brain regions and behavioral models (aggressive/tame) of rats. It is a new phenomenon
of the transcriptome data in studying of aggressive behavior.

Conclusion: Heredity has been found to significantly contribute to aggressiveness in
studies of various animal species. Consequently, the genetic factors exert a strong influ-
ence to the phenotypic variation of aggressive behavior in populations. This is confirmed
by inter-strain differences in the manifestation of aggression in laboratory animals and
by the fast progress of selection for aggressiveness traits.

Acknowledgements: Authors acknowledge ICG SB RAS budget project (0324-2016-
0008) and RSF.
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MOLECULAR GENETICS OF THE ADRENOCORTICAL AXIS
AND BREEDING FOR ROBUSTNESS
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The concept of robustness refers to the combination of a high production potential and
a low sensitivity to environmental perturbations. The importance of robustness-related
traits in breeding objectives is progressively increasing toward the production of ani-
mals with a high production level in a wide range of climatic conditions and production
systems, together with a high level of animal welfare. Current strategies to increase
robustness include selection for “functional traits”, such as skeletal and cardiovascular
integrity, disease resistance, and mortality at various stages. It is also possible to use
global evaluation of sensitivity to the environment (e. g. reaction norm analysis or canal-
ization), but these techniques are difficult to implement in practice. The glucocorticoid
hormones released by the adrenal cortex exert a wide range of effects on metabolism, the
cardiovascular system, inflammatory processes, and brain function, for example. Protein
catabolism toward energy production and storage (lipids and glycogen) supports their
pivotal role in stress responses aiming at the adaptation and survival of individuals un-
der strong environmental pressure. Large individual variations have been described in
adrenocortical axis activity, with important physiopathological consequences. In terms
of animal production, higher cortisol levels have negative effects on growth rate and feed
efficiency and increase the fat:lean ratio of carcasses. On the contrary, cortisol has posi-
tive effects on functional traits and adaptation. Intense selection for lean tissue growth
and more generally high protein output during the past decades has concomitantly re-
duced cortisol production, which may be responsible for the negative effects of selection
on functional traits. In this paper, we review experimental evidence suggesting that the
balance between production and functional traits was modified in favor of improved
robustness by selecting animals with higher adrenocortical axis activity, as well as the
molecular genetic tools that can be used to fine-tune this objective.
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MORPHOMETRICS AND EVOLUTION: THE CHALLENGE
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Geometric morphometrics is widely used to study underlying causal factors in pheno-
typic evolution and to reconstruct evolutionary history of phenotypes. However, non-
linearities in the phenotypic landscape may exist such that analytical solutions derived
from comparison of phenotypes in morphospace may have complex or contradictory
relationships in the space of the underlying factors.

Ancestral reconstruction of horn morphology based on two mammalian ungulates illus-
trates how biologically improbable results can arise from the mathematical properties of
geometric morphometric morphospaces. Raup’s shell coiling equations are used to illus-
trate the potential for contradictory conclusions to be drawn from ancestral reconstruc-
tions in parameter spaces (such as measurements of levels of gene expression or allele
frequencies) versus shape spaces (such as morphospaces based on phenotypic analysis).
These examples are generalizable to many real morphometric studies, suggesting that
care should be taken when drawing conclusions about genetic, developmental, or envi-
ronmental processes based on morphometric analyses.

Dense sampling of shape space and the use of fully multivariate and, perhaps, non-linear
methods can help forestall potential problems.
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HIGH MUTATION RATE IN SAKHALIN
DROSOPHILA MELANOGASTER NATURAL POPULATION

M.A. Voloshina

Novosibirsk State University, Novosibirsk, Russia
Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia
e-mail: m.voloshina@g.nsu.ru

Key words: genetic instability, Drosophila melanogaster, lozenge, white

Motivation and Aim: The study of concentration of visible mutations and mutation rate
in an island natural population of D. melanogaster.

Methods and Algorithms: The flies were collected in nature for three years (2014-2016)
and genetic diversity was estimated in isofemale stocks (funded from single female).
The rate of de novo mutations was scored in original stocks. The further analysis of un-
stable loci performed in original genetic background, but in same cases balancer labora-
tory stocks were involved.

Results: The concentration of visible mutations was high — 62—66 % of isofemale stocks
contained at least one mutation, when average value for most populations is around
20 %. The spectrum of mutant phenotypes varied highly in different years. (Each year
100200 isofemale stocks were analyzed.)

In 7-10 % of stocks mutations appeared de novo have been registered: X-linked (white,
lozenge, singed, forked, furrowed, rudimentary, dusky, yellow, Notch) and autosomal
dominant (Delta and some not identified genes). Part of new mutations of /z, w, sn and
fw loci turned out to be unstable. The instability of /z mutants reached up to 103, and in
some cases 1072, One of autosomal dominant wing mutations was shown to be unstable
too. It is important that instability was observed not only in crosses to laboratory stocks,
but in original genetic background as well. Some mutants were somatic mosaics.

Most of crosses of wild males to laboratory stocks showed high level of sterility of first
generation. In following generations the fertility partially restored.

Conclusion: The island population of Sakhalin is characterized with high level of genetic
heterogeneity and genetic instability. We suppose that it reflects high migration rate. The
unstable state of new mutations is probably a marker of presence of active transposable
elements of unknown class in this population.

Availability: The results make contribution to understanding of microevolutionary ge-
netic processes in island populations.

Acknowledgements: The work was funded by the budget project #0324-2016-0002.
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EXAMINING TWO DEVELOPMENTAL HYPOTHESES
ON THE “DOMESTICATION SYNDROME” FROM GENOMIC DATA

A.S. Wilkins
Institute of Theoretical Biology, Humboldt Universitdit zu Berlin, D-10115 Berlin, Germany
e-mail: wilkins316@btinternet.com

Key words: animal domestication, “domestication syndrome”, Charles Darwin, comparative genomics,
neoteny, neural crest cells, thyroid metabolism

Domesticated mammals exhibit a widely shared set of morphological and physiologi-
cal traits not seen in their wild forebears. These features have been termed the “do-
mestication syndrome” (DS). Experimental domestication by Dmitry Belyaev and his
colleagues showed that the DS tends to arise in close conjunction with selection for
increasing tameness, hence that it is a product of the domestication process itself. In re-
cent years, two developmental hypotheses have been put forward to explain its origins.
The first idea, proposed in 2002, posited that changing thyroid hormone metabolism in
early development was at the root of the phenomenon. The second, published in 2014,
argued that changes in neural crest cell biology were responsible. These two ideas make
very different genetic predictions and can, therefore, be tested from genomic data com-
parisons of domestic breeds and their corresponding wild relatives. Recent genomic data
from cats, rabbits, dogs and horses will be discussed and evaluated here with respect to
the two ideas. In addition, the possible relevance of recent findings to the question of
whether humans can be considered a “self-domesticated” species will be considered.
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HARD TISSUE PATTERNS OF CHANGE IN RUSSIAN SILVER FOXES:
THE DENTITION

E.K. Wood!, S.D. Maddux?, T.E. Southard®, A.V. Kharlamova*, L.N. Trut*,

R.G. Franciscus' **

! Department of Anthropology, University of lowa, lowa City, USA

2 Center for Anatomical Sciences, University of North Texas, Texas, USA
3 Department of Orthodontics, University of lowa, lowa City, lowa, USA
# Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia
*e-mail: robert-franciscus@uiowa.edu

Key words: canine teeth, premolars, molars, dental size reduction, human evolution

Motivation and Aim: Paleoanthropologists have long emphasized dental size reduction
in hominin evolution. Reduced canine crown dimensions in humans are linked with
greater male cooperative behavior compared to primates that exhibit high inter-male ag-
gression. Moreover, arguments for ‘self-domestication’ in both early dogs and bonobos
are based, in part, on empirical patterns of dental size reduction from ancestral forms.
Russian silver foxes provide an untapped source for studying this evolutionary dynamic
because they provide a controlled, long term study of selection for non-aggressive be-
havior and attendant morphological consequences. Yet, dental size variation among Rus-
sian silver foxes has not been heretofore studied.

Methods: We employed univariate and multivariate comparisons of maxillary
(M-D length, B-L breadth; canine crown height) and mandibular dentition (M-D length,
B-L breadth). These data were collected in sex-balanced samples of unselected (n = 50),
tame (n = 50), and aggressive (n = 50) individuals. All measurements were taken directly
on macerated, and fully cleaned elements. This afforded a high level of measurement ac-
curacy (0.05 mm) relative to other protocols such as measurements taken on radiographs.
Results: Consistent with expectations from the ‘self-domestication” model, tame fox
skulls exhibited reduced tooth dimensions in virtually all comparisons relative to both
unselected and aggressive individuals. This result was most pronounced for the canine
teeth, especially in females.

Conclusion: These previously undocumented results in domesticated foxes parallel
well-documented trends in dental reduction in humans, dogs, and bonobos. Accordingly,
these results appear to further support the self-domestication hypothesis, and highlights
the utility of dentition as a morphological indicator of reduced aggression.
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GENETIC INSTABILITY IN THE SAKHALIN-2014
DROSOPHILA MELANOGASTER NATURAL POPULATION
IS NOT THE MANIFESTATION OF P-M HYBRID DYSGENESIS

L.P. Zakharenko"?*, M.A. Voloshina!:?

! Novosibirsk State University, Novosibirsk, Russia
2 Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia
*e-mail: zakharlp@bionet.nsc.ru

Key words: hybrid dysgenesis, genetic instability, Drosophila melanogaster

Motivation and Aim: The reason of spontaneous genetic instability in the natural Dro-
sophila melanogaster populations is not completely understood. It is believed that the
active movement of P transposon (one of the most active mobile element that appeared
in the Drosophila melanogaster genome by horizontal transfer in the middle of the last
century and quickly spread across continents) may induce so called hybrid dysgenesis
that realizes in different genetic disorders.

Methods and Results: The monitoring of the Sakhalin-2014 Drosophila melanogaster
population reveals strains with increased frequency of visible mutations that appear
de novo. Some of these mutations were unstable. In addition, crossing males of such
unstable strains with females with linked X-chromosomes C (1) DX, ywf always led
to the appearance of sterile offspring. The increased sterility of females in intraspecific
crosses of some pairs of Drosophila melanogaster strains is often associated with the
movement of the P transposon. It is believed that the active movement of the P elements
across the genome induce hybrid dysgenesis that manifests in one cross-directions at the
elevated temperature. The testing of unstable strains from the Sakhalin population by
crossing with the reference for hybrid dysgenesis strains (CantonS and Harwich) showed
a high percentage of sterility of hybrid females. However, the sterility of F1 females was
observed in direct and reciprocal crosses, and did not depend on the temperature. FISH
analysis did not reveal traces of P elements in the loci where the de novo mutations ap-
peared. A large number of chromosomal rearrangements between homologues have been
revealed on the polytene chromosomes of the larval salivary glands.

Conclusion: Our analysis indicates that a possible cause of sterility of intraspecific hy-
brids between laboratory and natural strains from the Sakhalin-2014 population may be
an increased genetic heterogeneity of the crossed strains leading to the appearance of
unbalanced genomes. The high frequency of the appearance of visible mutations is also
hardly connected with element transposition.

Acknowledgements: The work was funded by the budget project #0324-2016-0002.
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I'EH CYBCTPATA MHCYJIMHOIIOJOBHOT O PELIEITTOPA,
CHICO, PETYJIMPYET METABOJINI3M OKTOITAMIMHA
Y DROSOPHILA MELANOGASTER

H.B. AnonseBa*, E.B. bypnuna, 1.10. Paymien6ax, H.E. I[pyHnTenko
QUL Unemumym yumonoeuu u eenemuxu CO PAH, Hoéocubupck, Poccus
*e-mail: nadon@bionet.nsc.ru

KuroueBsie ciioBa: Drosophila, uncynunogbwiil cusHaibHbli nymo, OKIMORAMUH, RPUCHOCOOIEHHOCY

OKTOHaMI/IH, OJIMH N3 OCHOBHBIX OHMOTreHHBIX AMUHOB HACCKOMBIX, UTPACT BAXKHYIO POJIb
B KOHTpoOJIe npucnocodnenHoctd Drosophila. B Hactosiielt pabote Mbl McCIe0BAIN
BIMSIHUE HyJIb-MYyTallM¥ TeHa cyOcTpara MHCYIMHONOAZOOHOrO peuenrtopa, chico’, B
reTepO3UroTHOM COCTOAHUH Ha METab0IU3M OKTOIIaMHHa, yCTOﬁHHBOCTB K TCIIJIOBO-
My CTpecCy U IUIOAOBUTOCTh caMoK D. melanogaster. Mbl yCTaHOBWIIH, YTO y CaMOK
chico'* HabnromaeTcs MOBBILICHHE aKTUBHOCTH KJIFOUEBOTO (hepMEHTa CHHTE3a OKTOIa-
MUHA, THPO3UHJICKApOOKCHIIAa3bl M aKTUBHOCTH (DepMEHTA €Tro JIerpajalni, OKTOIaMHH-
3aBucuMoii N-atietunrpancgepasbl. Mbl Takike 00OHAPYKUIU, YTO Y CaMOK chico’” cHu-
JKeHa YCTOHYMBOCTH K TEIUIOBOMY CTPECCY U PE3KO CHMKEHA IIOI0BUTOCTh. PaHee Mbl
MOKa3aJy, 4TO MOBBIIIEHUE YPOBHS OKTOIIAMUHA BBI3bIBAET y caMOK Drosophila nono0-
Hbl€ U3MEHEHUS UCCIIEIOBaHHBIX TapaMeTpoB. [locnenHee npeamnonaraer, 4To rex chico
BJIMSIET HA YPOBEHb OKTOMIAMUHA, PETYIUpPYs aKTUBHOCTHh THUPO3UHEKapOOKCHIa3hl.
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ITOJTYYEHVME MEYEHHOTO TPUTUMEM IOBEHMJIBbHOT'O
TOPMOHA U PAIVMIOMETPUYECKIUI AHAJIN3 YPOBHS
EI'O ®EPMEHTATVBHOI'O TUIPOJINN3A

A.A. Anekcees'*, 1.B. Pomanosa?, B.A. Puxrtep?, H.E. I'pynrenxo’, E.K. Kapmosa®
! Hnemumym xumuyeckoti kunemuku u 2opetus um. B.B. Boesoockoeo CO PAH, Hosocubupck, Poccus
2 Unemumym xumuueckotl ouonoeuu u pynoamenmanvrou meouyunvt CO PAH, Hosocubupck, Poccus
S QUL Unemumym yumonoeuu u eenemuxu CO PAH, Hosocubupck, Poccus

*e-mail: alexb954@mail.ru

KawueBble cioBa: rosenunbubiil copmon, mpumuil, IO -acmepasza, Drosophila, Galleria

IOBenunbHbIN TopMoH (FOI') siBNseTcs oMHUM U3 KIIIOYEBBIX TOPMOHOB HACEKOMBIX, OH
YYacTBYET B PErYJSIIIH POCTa, pa3BUTHs 1 MeTaMopdo3a HacekoMbiX. Kpome toro, FOI'
UTpaeT BaXKHYIO POJIb B KOHTPOJIE )KU3HEHHO BayKHBIX MPOLIECCOB B PA3BUTHH M (DYHKIIH-
OHHPOBAHUU HACEKOMBIX: CHHTE3€ ()EPOMOHOB, MOJIOBOM ITOBEJICHHU CaMOK, KOHTPOJIE
pa3BUTHUS SUYHUKOB M OTKIAAKH SUI]; YyYaCTBYeT B KaCTOBOM JETEPMUHAINM Y COILH-
AIBHBIX HACEKOMBIX; PErYJSIHU uanay3bl, (pa3zoBoro nonuMoppusmMa, MUTPaMOHHON
aKTUBHOCTH, ajlanTanuii k crpeccy [1].

Konnentpauuu camoro IOI' B oprann3zme HaceKOMBIX KpaiHE Mallbl, TO3TOMY B Kaue-
CTBE OCHOBHOTO METO/1a OLIEHKH €r0 YPOBHS HCIOJb3YIOT PaIMOMETPHUECKYIO0 METOIU-
Ky KOJIMYECTBEHHOTO M3MEPEHHS CyMMapHOW aKTHBHOCTH (DEpMEHTOB Karadosr3Ma 1o
ckopoctu tuapoiusa [*H]-FOT [2]. Ienbto paboTel Obia pa3paboTka METO/A MOIyde-
HUs MedeHHoro TputueM O g ucnonb30BaHus B paiioOMeTPHUECKOW METOMKE KO-
JIMYECTBEHHOTO OTpe/IeNICHHs] aKTUBHOCTH criennuaeckux ¢pepMeHToB rujaponusa 0T
Pazpaboran MeToJ Me4YeHHsI TEPMHUYECKH AKTUBHPOBAHHBIM TPUTHEM FOBEHUIIBHOTO
ropMOHa HaceKoMbIX. Pa3zpaboTana cuctema xpoMarorpaduieckoil OUUCTKH MEYCHOTO
npernapara, koropas 1no3posser noiay4ars FOI' ¢ TpeOyembIMu mapamMeTpamMu KauecTBa.
[Ipu 3TOM BBIXOJ MEUEHOTO Mpenapara cocTaBui 10 15 % B pacyere Ha UCXOTHBIN He-
MEYCHBII MPOYKT, yAelbHas aKTUBHOCTH Ipernapara cocrasisiia 10 2.2 Ku-mmons !,
pamunoxumuueckas guctora 95 %. ITokazano, uro momyuennsiid [*H]-FOT" moxer wc-
MOJIb30BATHCS B PAIMOMETPUUECKON METO/IMKE KOJTMYECTBEHHOTO aHaln3a aKTUBHOCTH
cnenuguueckux hepmentos rugponusa fOI y umaro Drosophila n B remonmde ryce-
uuu Galleria mellonella.

brazooapnocmu: Pabota BeimonHeHa npu nojaepxkke rpanta POOU Ne 16-04-00060.
Cnucok numepamypbi

1. Nijhout H.F. (1994) Insect hormones. Princeton, New Jersey: Princeton Univ. Press; 260.

2. Hammock B.D. (1985) Regulation of juvenile hormone titer: degradation. In: Comprehensive Insect

Physiology, Biochemistry and Pharmacology (Eds. G.A. Kerkut, L.I. Gilbert). Oxford: Pergamon Press;
7:431-472.
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PEOPTAHM3AIIVA CTPECCOBOI 1 ITOJIOBOM ®YHKIIUN
B XOIE CEJTEKIIMY HA KATATOHUIO Y KPBIC

T.A. Anexuna*, /I.B. Kioukos, O.U. [Ipokynnna
DPUL] Unemumym yumonozuu u eenemuxu CO PAH, Hosocubupck, Poccus
*e-mail: alek@bionet.nsc.ru

KunroueBble ciioBa: voodens kamamonuu, «HepeHOCHbY, AOPEHaNosas CUCemMd, CUHXPOHUZAYUSL, ICMPaTlb-
HbIIL YUK, npo2ecmepon

Momusayus u yens: llpu ocymiecTBIeHHH 0TOOPA O TIOBEACHUIO MBI HAOIIOMaeM Ipsi-
MO ceNeKTHBHBIN AP QeKT (Ha KaramenTudeckoe 3acteiBanue B auann ['K) u omHOBpe-
MEHHO BIIMsEM Ha Hecrnenupuueckrne QyHKIUU — CTPECCOBYIO U TMOJIOBYIO. [Ipu 3TOM,
B cenexrupyemoit muann ['K (I'eneTnueckne KaTtaroHUKY) MOSBHITUCH HOBBIE TTOBE/ICH-
YeCcKue MPU3HAKU — «HEPBHBIEY peaknuu. Llens HacToseir paboTel — 3aUKCHPOBATh
M3MEHEHMSI IapaMETPOB B CTPECCOBOM U MOJOBOM cucTeMax y «HepBHbIX» KpbIc 'K mo
CpPaBHEHUIO C TAKOBBIMU U3 UCXOAHOU momysituu Buctap.
Memoowr: TlpoBokanus KaTaJenTUYeCKUX M HEPBHBIX PEAKIIHiA; TECT «Ha MepYaTKy»,
KOPPEJSIIMOHHBIN aHanu3 no CrnupmaHy; B3SITUE BIATaIUIIHBIX Ma3KOB, ONPEICICHUE
porecTepoHa IMMYHO-(epMeHTHBIM MeToioM (XEMA).
Peszynomamei: «HepHocTb» y Kpbic ['K BbhIpaxaeTcsi B OBBILIEHHOM MyIJIMBOCTH, BO-
KaJIM3aIiH, TAPOKCU3MaJIbHBIX TTOOEKKAX, B arPeCCUBHOM TTOBEICHUH 110 OTHOIIIEHUIO K
yenoBeky [1]. IlogTBepkaeHO HanpaBlIeHUE U3MEHUMBOCTU PEAKUU aAaNTalluy B XO/1€
cenexuuu Kpbic uHUM ['K yepe3 HaANOYEeUHUKOBYIO CHUCTEMY; B TO BpeMs K€ y KOH-
TPOJIBHBIX KpbICc BrucTap npocnexuBaercst HanOolee 4eTKast B3aUMOCBSI3b MEXK/Ty CTpec-
COPHBIMHU U BECOBBIMH MApaMETPaMU B CEPIICUHO-COCYIUCTON U MOUEUHON CUCTEMAX.
BrisiBiieHO yMeHbIIeHHEe 00111ero yrcia (pOoILTUKYIIOB B TPOICTPYCE U JUICTPYCE B 3-Me-
CSTYHOM BO3pacTe, Ooiiee HU3Kasi 4acTOTa ICTPYCOB U IMACTPYCOB B Bo3pacTe 6—12 mecs-
1IeB, IPU cTapeHnu (B Bo3pacte 18 MecsiieB) 3HaUNTENIbHOE COKpAIllEHUE YHCia PacTy-
X ¥ co3peBaromux Gomutukyinos [2]. [Ipu 5ToM ObLT OTMEYEH MOBBIIIICHHBIH YPOBEHB
CHHXPOHHU3aIMKU (a3 CTPaNBHOTO IWKIa y camok kpeic jauHun ['K. Taroke mokasaso,
YTO Ha CTa/IUU MPOACTpyca HAOIIONAIOCH TTOBBIIIICHNE YPOBHS MPOrecTepoHa B 00mIei
rpyIIe HECUHXPOHU3UPOBAHHBIX U CUHXPOHU3UPOBAHHBIX KUBOTHBIX KaTATOHUYECKOU
JnuHuH [3].
3axnouenue: YCTAHOBIIEHO, YTO «HEPBHOCTb» Yy Kpblc junuu 'K sBusercs nacnen-
CTBEHHO 3aKPEIUICHHBIM MPU3HAKOM C COIYTCTBYIOLIMMU U3MEHEHUSIMU apaMeTPOB B
CTPECCOBOM U MOJIOBOH CHCTEMAX.
brazooapnocmu: Pabora BeimonHeHa npu nozepxkke Poccuiickoro ¢ponna dhyHaamen-
TanpHBIX ucchenoBaHuii (Ne 17-04-01631) u OromxerHoro mpoekra (Ne 0324-2016-
0002).
Cnucox numepamypui
1. Anexuna u ap. (2016). [Ipu3Haku necTabuIH3anyuy IpH 0TOOPE HA KAaTaTOHHUIO, MPOSBISIONINECS B M3~
MCHCHUHU NMOBEACHYCCKUX U COMATOBETCTATUBHBIX MAapaMETPOB Y KPLIC. Basunosckuii IHCYPHAL cEHEMUKU
u cenexyuu. 20(1):28-34.
2. Knoukos u ap. (2009) MoHOaMHHBI U QYHKIHS SUYHUKOB, CEJICKIIMOHUPOBAHHBIX HA YCUIICHHE KaTaTo-
HUYECKOH peakTUBHOCTH. JKVpH. 3601. buoxum. ¢husuon. 45(3):329-33.
3. Anexuna u np. (2015). CHHXpOHH3AIMS CTPATBHOTO MUKIA Ha ()OHE COCTOSHUS MOBBIIICHHOW BO30Y-

JIMMOCTH KPBIC, CEJIEKTUPOBAHHBIX MO KaTaTOHMYECKOMY THUITy pearnpoBaHus. bion. skcnep. Ouon. meo.
159(1):83-86.
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[IPMMMEHEHME PEIIPOOYKTUBHBIX TEXHOJIOTUN
1A COXPAHEHUA KOIMAYbUX EX SITU

C.4. Amcrucnasckuii'*, B.M. Mokpoycosa!, B.B. Koxxesuukosa', E.1O. bpycenries',
E.A. Kusunosa', T.O. A6pamosa', .H. Poxxkosa!, K.A. Oxorpy6?, C.B. Haiinenko®

T@UL] Unemumym yumonozuu u 2enemuxu CO PAH, Hosocubupck, Poccus

2 Unemumym asmomamurxu u snekmpomempuu CO PAH, Hosocubupck, Poccus

3 Hnemumym npoonem sxonozuu u seomoyuu um. A.H. Cesepyosa PAH, Mocksa, Poccust
*e-mail: amstis@yandex.ru

KuroueBble cii0Ba: kowiauw, Kpuokorcepgayus camem u amopuonos, IKO, Kynemusuposanue in vitro, Kom-
bunayuonHoe paccesinue ceema

Momusayus u yeau: MHOTHE U3 CYILIECTBYIOILMX BUOB KOILIAYbUX HAXOASATCS IO YIPO-
301 MCUE3HOBEHUS MJIH YSA3BUMbI. 3aMOPa’KUBAaHUE CEMEHH ObLIIO YCIELIHO IPUMEHEHO
K JIOMAIllHEeH KOIIIKe 1 0ojiee 4eM K 25 TUKAM MpeCTaBUTENSIM 3TOro ceMeiicTBa. OmHa-
KO KPUOKOHCEpPBaLHs SMOPUOHOB U OOLIMTOB OblIA YCIIEIIHOW JUIsl HEOOJIBIIOTO YHCIIa
BUJIOB KOILIEK. B OTHOIIEHMM OOLMTOB pa3HbIe CIIOCOObI 3aMOPAKUBAHUS U KPHOKOH-
CEpPBALMH JI0 CUX IIOP 3KCIICPUMEHTAIBHO OTPadaTHIBAIOTCS JIMILb Ha JOMALIHEH KOLIKE.
Llenpio paboTHI SBJISIIOCH CO31aHUE KprOOaHKa IMOPHOHOB U raMeT KOIIaYbHX, a TAKKE
pa3paboTKa makeTa PenpoayKTUBHBIX TEXHOJOTHH, TPUMEHUMOTO JUISl COXPAHEHHS Te-
HETHYECKHUX PECYPCOB KaK JOMAIIHEN KOIIKHU, TaK U TUKUX BUIOB KOLIAYbUX.

Memoowl u areopummer: JNUAUIUMAIBHOE CEMSI M OOLUTHI JOMAIIHEH KOIIKH MOoIy4a-
T 13 KIMHUK I. HoBocuOupceka, cemst JallbHEBOCTOUHOI'O JIECHOTO KOTa, KPACHOM U eB-
pa3uiicKOH phICH MONIy4au Ha sKkcriepuMenTanbHon ctaHuuu U139 PAH um. A.H. Ce-
BEpIIOBa M 3aMOpaKuBaiH ¢ ucronb3oBanueMm CaniPlus Freeze mubo SpermFreeze. Owm-
OpHOHBI NOTYYaJIH IyTeM F'oOMO- WK rereposorudeckoro KO, KyIbTUBUPOBAIH in Vitro
1 KPHOKOHCEPBUPOBAIM Pa3HbIMU criocoOamu. IJis McciaeoBaHus AKU3HECIIOCOOHOCTH
CEMEHH, SMOPHOHOB U OOLIMUTOB MPUMEHSUIN Pa3lIWYHbIE METOIbI CBETOBOH, (yopec-
LEHTHON ¥ KOH(OKAJIBLHON MUKPOCKOIINH, a TAKXKE PAMaHOBCKOH CIIEKTPOCKOIINH.
Pezynomamur: YcoBepiieHCTBOBaHbI U Pa3pab0TaHbl OPUTMHAIBHBIE METOBI 3aMOpa-
JKUBAHUSI CEMEHHU KOIIAYbMX. YCIELIHO 3aMOPOXKEHbI 3MOPUOHBI JOMAIIHEH KOLIKH,
TaKXKe pa3padaTbIBAIOTCS MOAXO/BI K 3aMOPaKMBAHUIO OOLIMTOB Kollaubux. B pabore ¢
SMOPHOHAMH U TaMETaMH KOIAYbMX NPUMEHSUINCH KaK OMOJIOTHYECKUe, Tak U (pusznde-
ckue Metonsl. [lytem rereponornueckoro KO nomyuenst in vitro rudpuaabie sMOpro-
HBI MEKAY IOMAIlIHEH KOLIKOM U 1albHEBOCTOYHBIM JIECHBIM KOTOM.

3axnouenue: B Ullul" CO PAH co3man kproOaHK T€HETHYECKHX PECypCOB, COAEpIKa-
LM 3aMOPOXKEHHBIE 00pa31bl CEMEHH J1aIbHEBOCTOYHOTO JIECHOTO KOTa, KPAaCHOH U €B-
PasuiicKol PhICH, @ TAKXKE CEMSI, OOLIUTHI U SMOPHUOHBI Pa3HBIX TIOPOJ JOMALITHEN KOLIKH.
bnacooaprnocmu: Pabora BeinonHeHa mpu noguaepxkke Poccuiickoro ¢ponaa GpyHnamen-
TaIbHBIX HcciIeqoBaHni (mpoekt 15-04-03258).
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M3YYEHUME MEXAHU3MOB PA3BUTVA O KUPEHUA
B CPEJHEM BO3PACTE Y MBIIIEN

H.M. Baxan'>*, A.B. Baxnanos', FO.B. ITuckynosa?, A.}O. Ka3anmesa'

T@UL] Unemumym yumonozuu u 2enemuxu CO PAH, Hosocubupck, Poccus
2 Hosocubupckuil 2ocyoapemeennuiil ynusepcumem, Hosocubupck, Poccust
*e-mail: bazhan-nm@yandex.ru

KitroueBble ci10Ba: yeneso0no-scupogoii oomet, skcnpeccus 2enos, mviuiu C57B16/J, nocmuamanvroe pas-
sumue, MblULLbl, HCUPOBAS MKAHb

Momusayus u yenu: B monynsuuy 4yenoBeka U )KUBOTHBIX B CPEIHEM BO3PACTE IOBBILIA-
€TCsI PUCK Pa3BUTHSI O)KUPEHUS U CBA3aHHBIX C HUM 3a0oneBanuid. benblii, Oypslil xup u
MBILILBI SBJISIOTCS OCHOBHBIMU OpraHaMM, KOTOPbIE KOHTPOJIUPYIOT YIJIEBOJHO-KUPO-
Boii 0OMeH. He nccinenoBan Bkiiaa 3TUX OPTaHOB B Pa3BUTHE OXKUPEHUS B CPETHEM BO3-
pacre. Lleab paboTbl — H3yYUTh y MBIIIEH Ha 3Taax MOCTHATAJIBHOIO PAa3BUTHSL, MIPE.-
LIECTBYIOLINX CPEAHEMY BO3pacTy, [10Ka3aTeNy JUIIUAHOTO OOMEHa Ha YPOBHE LIEJIOTO
OpraHu3Ma M Ha ypOBHE TPAHCKPUIILHMM OTIEJbHBIX F€HOB B Oeoi, Oypoil kupoBoi
TKaHH U B MBIILIIIAX.

Memoowr: UccrienoBanu camiioB mbimeit C57Bl/6J B Bozpacte 10 Hexens — MOIOmOi
BO3pacT, 15 Henmenb — B3pociblid Bo3pacT u 30 Hexenb — cpenHuid Bo3pact. Merogom
[IL[P B peamsHOM BpeMeHHU n3Mepsuin ypoBeHb MPHK reHoB OenkoB, KOHTpoIupyto-
IIMX OKHUCIIeHHe cBOOOAHBIX *)HUpHBIX KucioT (CXKK) (uncoupling protein 3 — UCP3;
carnitine palmitoyltransferase 1 — CPT1) u 3axBar rirtoko3sl (glucose transporter type 4 —
Glut4), B mprmax; 3anacanune TpurmunepunoB (TT7) (hormone-sensitive lipase — HSL;
lipoprotein lipase — LPL) u 3axBar miroko3sl (Glut4) B Oemom xupe, a Takke pacxon
sHeprun (uncoupling protein 1 — UCP1) B 6ypom xwupe. M3mepsinu TonepaHTHOCTD K
IJIIOKO3€.

Pezynomamur: YBenuuenne Macchl Tea OT MOJIOJOTO 10 B3POCIIOro BO3pacTa He acCoLu-
MPOBAJIOCH C YBEIMUYCHHUEM JIOJIM KUPOBOM TKaHU, HO aCCOLMUPOBAIIOCH C IPU3HAKAMU
aktuBanuu nunoimsa TT' B O6enom xupe (moBeimennem ypoBHss MPHK HSL) u okuc-
nennst CXKK B mprmmax (mossimeraneM ypoBHs MPHK CPT1 w UCP3). JlanbHeiimee
YBEJIHMUEHHE MAcChl TeJIa OT B3POCIIOrO O CPEIHEr0 BO3PACTa acCOLUUPOBAIIOCH C I10-
BbILIEHUEM 107U XKUpoBod Tkauu, ypoBHeil TI" u CJKK B KpoBH, CO CHUXKEHUEM TOJIE-
PAHTHOCTH K IVIIOKO3€, a TAKXKE C IPU3HAKAMH CHIDKCHHSI MHTEHCUBHOCTH Junonn3a TT
B Oenom xupe (camkenune ypoBHs MPHK HSL) n oxucienuss CXKK B Mprmmax (cHmke-
uue yposus MPHK CPT1 u UCP3).

3axnouenue: IlomyueHHble pe3ynbTaThl IPEAINOIATaIOT, YTO Y MbIIICH HHTEHCUBHOCTD
numnonu3a B 6enom xupe u okucsieHust COKK B MpIIIax u3MEHsETCsl B XOA€ OCTHATAIIb-
HOT'O Pa3BUTHUsI — HanOoJIee BBICOKAsl BO B3POCIOM BO3PACTE U CHHXKACTCS K CPEAHEMY
BO3PACTy. DTO aCCOLMMUPYETCS C HAPYLICHUEM KaK YIJICBOIHOIO (CHUIKEHHE TOJICPAHT-
HOCTH K TJTFOKO3€), TaK U xkupoBoro oomeHa (yBenmmueHue yposHs CKK, TT' B kpoBu u
HaKOIJICHHE KUPA) U CHOCOOCTBYET Pa3BUTHIO Y MBILLIEH CPEIHETO BO3pacTa OKUPEHHUS,
HECMOTPS Ha NOTpebIeHNnEe MU cOalaHCUPOBAHHOTO JIA00OPAaTOPHOTO KOpMa.
brazooapnocmu: PaboTa BRINIOIHEHA TIPU TIOAJIEPKKE OrOmKeTHOTO mpoekta Ne 0324-
2016-0004.
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BJIUIHUE SKCITEPUMEHTAJIbHOU TOMECTUKALINU
CEPEBPUCTO-YEPHBIX JIMCULL (VULPES VULPES)
HA BOKAJ/IbHOE IIOBEJEHUE

C.C. T'oronena', M. A. Bonogun' **, E.B. Bononuna?, A.B. Xapnamosa®, JI.H. TpyTt®
! Mockosckuil 2ocyoapcmeennblil ynugepcumem um. M.B. Jlomonocosa, Mockea, Poccus

2 Mocrosckuii 2ocyoapcmeennblil 300n02uveckuil napk, Mockea, Poccust

S QUL Unemumym yumonoeuu u eenemuxu CO PAH, Hosocubupck, Poccus

*e-mail: volodinsvoc@gmail.com

KuroueBsble ciioBa: IKCnepumernmajibHasi ()OMecmuKauu}z Jaucuy, BOKAIbHDILL penepmyap, KOMMYHUKAMUBHOe
I’lO6€()€H1/l€, nosumuenvle U HecamueHvle SMoyul, 63AUMOOCLICBUE UEeNOBEK—IICUBON-
HO€, OMOYUOHAIbHOE 6036)19/(‘061-{116, aKycmuueckue napamempbol

O00011IeH UKII UCCIISI0OBAHUN CTPYKTYPhI 3BYKOB M BOKAJILHOTO TIOBEACHUS CepeOpu-
CTO-YEPHBIX JIUCHUII, PA3JIMYAIONIUXCS [0 XapaKTepy pearupoBaHusi Ha yesoBeka. [lo-
Ka3aHo, 4TO celieKIust B TedeHne 50 JeT Ha pydHOe TOBE/ICHHE K YeJIOBEKY MpHBea K
M30UPATEIIbHOMY UCIIOJIB30BaHUIO PyYHBIMY JIMCUIIAMH 110 OTHOILICHHUIO K JIFOISIM JIBYX
THUIIOB 3BYKOB, KY/aXTaHbsl M IIYMHOTO JibIXaHusl. [Ipyu 3TOM CeJIeKIIMOHUPOBAHHBIC Ha
arpecCuio K JIoIsIM ATPECCUBHBIC M HECEJICKIIMOHUPOBaHHbIe KOHTpOJIbHBIC JINCHUIIBI, B
CBOIO 0Yepejib, U30UPATEIbHO UCIIONB3YIOT M0 OTHOLICHHIO K JIFOISM TaKUe 3BYKH, KaK
Kalieib U QpripkaHbe. TakuM 00pa3oM, BbISBICHBI TUIIbI 3BYKOB, SIBJISFOIIMECS BOKAJIb-
HBIMU WHJUKATOPAMH JPYKEIIOOHOTO M arpeCCUBHOTO MOBEICHUS JTUCHIL 110 OTHOILIC-
HUIO K 4esioBeKy. OJIHAKO JOMECTHKAIMS HE U3MEHSICT BOKAJIBHOTO MMOBEICHUS JINCHUI]
10 OTHOIICHHIO K JPYTUM JIUCHIIAM, BCE TPH T'PYIIILI HE PA3IUYAIOTCS 110 BOKAJIILHOMY
MOBEICHUIO, ]peCOBaHHOMY KoHcnenugukam. VcciaenoBana cBsi3b BOKQJILHOTO MOBE-
JICHUSI CO CTCIICHBIO TOJIEPAHTHOCTH 10 OTHOIICHHUIO K YEJIOBEKY y TMOPHJIOB IIEPBOIO
MOKOJICHUS OT CKPEIMBaHUS MEX 1y Py4HBIMU U ArpeCCUBHBIMH JIMCULIAMHU U OCKKPOC-
coB Ha Pyunbix u ArpeccuBHbixX jucull. OueHneH 3hdekT mosia JUCHIl U CTEIICHH BO3-
JICHCTBUSI CO CTOPOHBI YCJIOBEKA Ha MMapaMeTphbl BOKAJILHOIO MMOBeieHus. B pesynbrare
MCCIIeZIOBaHUI ObUIM OOHAPY)KEHBI YHUBEPCAIbHBIC JJII MIICKOIIMTAIONIUX BOKAJIbHBIC
WHIMKATOPBI CTEIIEHU YMOILIMOHAILHOTO BO30YKICHUS, HE 3aBUCSIIUE OT 3HAKa IMOIUH.
BhIsIBIICHBI XapaKTEPUCTUKU BOKAJIBHOIO IMOBEJICHUS, CBS3aHHBIC CO 3HAKOM SMOILIUH,
MO3UTHBHBIM WJIM HEraTHBHBIM. Pa3paboraH npocToil v 3(h(hEeKTUBHBIN METOJ OICHKH
YpOBHS AMCKOM(OpPTa KUBOTHOIO HA OCHOBE CJIUTBIX 3BYKOB», KOTOPBIC YUHUTHIBAIOT
XapaKTEPUCTUKU BCEX 3BYKOB, M3JIAaHHBIX KUBOTHBIM HE3aBUCHUMO OT CTPYKTYPbI 3THX
3ByKOB. [losydeHHBIC pe3ynbTaThl CIy)KaT OCHOBOM JUIsS JaJIbHEHIIIMX CPABHUTEIbHBIX
MCCIICZIOBAaHUI aKyCTHUECKOU CTPYKTYPbI M BOKAJIBHOTO [TOBEICHUS IPYTHX MPE/ICTABHU-
teseit pona Vulpes n npyrux Onuskux pojaoB ncosbix (Canis, Cuon, Lycaon).
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YYACTUE MHCYJIMHOBOI'O CUTHAJIBHOTO IIYTU
B HEMIPOTOPMOHAJIbBHOV CTPECC-PEAKIIUU
(HA MOJEJIVI DROSOPHILA MELANOGASTER)

H.E. I'pynrenko®, U.}O. Paymenbax
QUL Unemumym yumonoeuu u eenemuxu CO PAH, Hoéocubupck, Poccus
*e-mail: nataly@bionet.nsc.ru

Kawuesblie ciioBa: Drosophila, uHcynunoswlil CueHAIbHbLIL RY b, I08EHUTbHBII 20PMOH, 00AMUH, OKMONA-
MUH, MEeni08oll cmpecc

DJeMeHTaMu SHIOKPUHHOM peakiuu Ha cTpecc Yy Apo30(WIIbl SBISIOTCS OMOTCHHBIC
aMuHbl (I0()aMHH W OKTOIIAMHH), FOBeHWIbHBIA TopMmoH (IOT), 20-rumpoxcuskam-
30H (209) n uncynuaononobHble haktopsl pocta (MDP). BonbmmHCTBO H3MEHEHU B
curHasbHOM 1yt IDP 1 ropMoHanbHOM cTatyce qpo30(huiibl, BOSHUKAIOIINX B HEOMa-
TONPUATHBIX YCIOBUSX, ABJISIOTCS YHUBEPCATIbHBIMHU U HE 3aBUCST OT XapakTepa cTpec-
CHUPYIOILLETO BO3ACUCTBYS. BiMsHUE pa3iIMYHBIX JIEMEHTOB CUTHAIBHOIO IyTH VDP,
TaKUX KaK MHCYJIMH-TION00HBIN penenTop, romoror ero cyocrpara, CHICO, Tpanckpun-
oHHbIH pakrop dFOXO 1 nHCYIMHONIOAOOHBIN NeNTHA 6, HA TOPMOHAIBHBIN CTaTyC
npo3oduibl npeanoiaraet Haauune VDP-perymsiiuu Meraboian3ma KarexojJaMHUHOB,
peanuzyemoro uepes curHanbHbii myTh FOI. CymecTByeT oOpaTHas CBSI3b BO B3aUMO-
neiictBun FOI' u UOP: FOT BeinonHseT QyHKINIO MO3UTUBHOTO PETYIISITOPA CUTHAJILHO-
ro mytu UDP, Torna kak mocieqHuii HeraTuBHO perynupyeT ypoens I Tlo kpaitneit
Mepe oAMH U3 MexaHu3MoB yuactusi UDP B koHTposie cTpecc-yCcToHYnBOCTH APO30QH-
JIBI ONIOCpeyeTcst yepe3 curaaibabie cucreMsbl FOI™ u nodamuHa.
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B/IVMAHUE OTBOPA 11O ITIOBEOJEHNIO HA MOP®O®YHKIINO-
HAJIBHBIE ITIAPAMETPBI TUIIIIOKAMIIA Y B3POCJIbIX CEPBIX
KPBIC ITOCJIE PAHHEN COILIMAJIBHOM HECTABMJIBHOCTHA

P.I. I'ynesuu*, A.E. Axynos, C.I'. [lluxeBuy, P.B. Koxxemsikuna, U.®. [Tmocauna
QUL Unemumym yumonoeuu u eenemuxu CO PAH, Hoéocubupck, Poccus
*e-mail: gulevich@bionet.nsc.ru

KuoueBbie ciioBa: azcpeccusHocniy, 0m60p, KpbICbl, cunnoxkamn, O6’b€ﬂ/l, Mmemabonumol

Llenv uccneoosanus: B pe3yabrate MHOTOJIETHETO OTOOPA CEPHIX KPBIC HA OTCYTCTBHE U
YCHJIEHHE arpeCCUBHOM peakIy Ha YeJIOBEKa CO3[AHbI MOMYISALUN KUBOTHBIX C Pyd-
HBIM U arpeCCHBHBIM TOBECHUEM, KOTOPBIC OTIUYAIOTCS MO IIUPOKOMY CHEKTPY IIO-
BE/ICHUYCCKUX W (PM3HOJIOTHUECKUX NapamMeTpoB. Y PYYHBIX CaMIlOB, B YACTHOCTH, OT-
MeyajH ocialbleHrne BHYTPUBUAOBOM arpeccuu B TECTaxX «Pe3uACHT—UHTPYAEp» U Ha
HEUTPAJIbHOW TEPPUTOPUHU IO CPABHEHUIO C arpeccuBHbIMU. [lokazaHo, 4TO MoOJ BiIMS-
HUEM COLMAILHON HeCTaOMIIBHOCTHU B aJI0JIECLHIEHTHOM IIEPHOJIE Y arPEeCCUBHBIX KPbIC B
3pesioM BO3pacTe MOHIKAEeTCsl peakiys Ha crpecc. Llenbio anHo# paboThl ObLIO Ucce-
JIOBaHHE BIMSIHUSI 0TOOPA IO TOBEJICHUIO U PaHHEH COMAIBHON HECTaOMIIBHOCTH B aJ10-
JIECIICHTHOM TIepHoJie Ha 00bEM T'HIIOKaMIIa U OCHOBHBIE META0OIUTHI B I0P3aJIbHOM
TUNTIOKAMIIC Y 3PENIBIX PYYHBIX, arPECCUBHBIX U HECEICKIIMOHUPOBAHHBIX CAMITIOB KPEIC.
Memoowr: ViccnenoBanusi MPOBOJMIN HA TOPU30HTAIBLHOM TOMOTpade ¢ HanpsKeHHO-
cthio MarautHoro nojist 11.7 Tecna (Bruker, BioSpec 117/16 USR, I'epmanust). Dkcrie-
PUMEHTAIBHBIX CAMIIOB U3 OJJHOW M TOH K€ TPYIIIbI, HO PAa3HBIX TOMETOB Ha 19-i1 eHb
JKU3HU OTCAKMBAJIM OT MaTepy M TOMapHO MOMeIaln B OJHY KieTky. Ha ciemyromuit
JIEHb U B TEUEHHE MOCJIEAYIOIIMX S5 JIHEW OJHOTO M3 NMapTHEPOB NEPECAKUBAIU B CO-
CE/IHIOIO KJIETKY, a 3aT€M CaMIIbl 10 3-MECSIYHOr0 BO3pacTa CHIEIH B KJIETKaX MOMapHO.
B xoHTpOnbHOI rpymnmne KpsicAT B 30-IHEBHOM BO3pacTe OTCAKUBAIN OT MaTepu M IO-
MEIIAJU B O/IHY KJIETKY I10 4—5 caMIIOB.

Pezynomamur: T1o 00beMy runmnokamiia arpecCUBHbIC CaMIlbl YCTyHalu py4HbIM. B 1op-
3aJIbHOM THIMIOKAMIIE Y arpeCCHUBHBIX KUBOTHBIX HAWJACHO MOHIKCHHOE CONCP)KAHME
ramma-aMuHoMacsTHOU KuciaoTel (IAMK) — 0CHOBHOTO TpaHCMUTTEPA TOPMOKECHHSI, &
Takke N-anerunacnaprara ¥ IPOU3BOJHBIX XOJIMHA 110 CPABHEHHUIO C PYYHBIMH CaMIla-
Mmu. Torma kak coaepkanue acnaprara (OIHOTO U3 TPAHCMHUTTEPOB BO30YKICHUS B TIIY-
TamMaTrepruyeckux cuHamcax) u pocgopunostanonamuna (PDA) y arpecCUBHBIX KPbIC
OBLIIO BBIIIE, YEM Y PYUYHBIX. Y B3pOCIBIX arpeCCUBHBIX CAMIIOB U3 SKCIIEPUMEHTAIBLHON
TpYyMIb OTMEYAId TIOHMKEHHOE cojiepkanune taypuHa, @DA u acmaprara mo cpaBHe-
HUIO ¢ KOHTPOJIBHBIMHU KUBOTHBIMHU.

3axaouenue: [ox BiusiHEEM 0TOOPA HA arpeCCUBHOE MTOBEJCHUE Y CAMIIOB KPBIC YMEHbB-
aeTcst 00beM TUIIOKaMIIa, a TAKKe n3MeHseTcs POoChOIUITUIHbIN MeTabO0IN3M U YCH-
JIUBAIOTCS TPOIIECCHI BO30YKICHHS B I0P3aIbHOM THITIIOKaMIIE 10 CPABHEHHUIO C PyUYHBI-
MU KUBOTHBIMU. BbhI3BaHHBIC YCIIOBUSIMH paHHEH COMATbHON HECTA0OMIIBHOCTH CJIBUTH
B COZICPIKaHMH HEMPOMETA0OINUTOB B J0OP3aJIbHOM THIIIOKAMIIE Y 3PEIIbIX arpeCCUBHBIX
KPBIC OTHOCUTEIILHO KOHTPOJBHBIX KUBOTHBIX MOTYT OBITH CBSI3aHBI C TIOHMKEHHOM pe-
aKIueil Ha CTpecc, HaOIIAaeMON Y 3THX KUBOTHBIX paHee.

brazooapnocmu: VccnenoBanus MpoBeACHBI B paMKax OropkeTHOTo mpoekta Ne 0324-
2016-0002.
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OCOBEHHOCTU PEI'VIALMU HATPUNYPETUYECKON
OYHKIIMM IIOYKYM KPBIC CO CTPECC-MHOVIIIPYEMO
TUIIEPTEH3UEN (JIMHUSA HUCAT)

A . Qyoununa*, A.JI. Mapkens, JI.H. IBanoBa
QUL Unemumym yumonoeuu u eenemuxu CO PAH, Hoéocubupck, Poccus
*e-mail: dubinina_anastas@mail.ru

KawueBble cioBa: apmepuanvhas eunepmonus, npocmazianounsl, tunus kpvic HUCAI

Momusayus u yenu: XapakTepHoil 0COOEHHOCTHIO (DYHKIIMH MOYEK MPU KIMHHYECKOH
1 SKCIEPUMEHTAIbHOM TUIIEPTOHUH SBIIsieTCs Oosee BhIpaKeHHast HATpHUilypeTndecKas
peakius (“exaggerated natriuresis”) Ha coJjieBble HArpy3ku [ 1], MexaHU3M KOTOPOU 0
CHUX TIOp He BbIsiBIeH. Llenbio TaHHO#M paboThl OBUIO OLIEHUTH POJb MPOCTATIAHIUHOB
B pa3BUTHU HATPUHYPETHUECKON peakluy Ha (yHKIHMOHAIbHBIE COJIEBbIC HAIPY3KH Ha
MO/IEJIV TUIIEPTEH3UBHBIX KPBIC.

Memoowr: ViccrnienoBanue BBIMOJIHEHO Ha KpbICaX ¢ HACIEICTBEHHONW MHIYLMPOBAaHHON
crpeccom aprepuanbHoi runeprensuei guHun HUCAID 1 HOpMOTEH3UMBHBIX KphICax
muann WAG. Harpuiiyperndeckyto (DyHKIMIO TMOYEK OIICHHUBAJIM B YCIOBHUSX BHY-
TPIKEITYI0YHOTO BBeJeHHs m3oocMoTndeckoro 0.9%-ro wnm runeproHudeckoro 2%-
ro pacTBOpoB xJjopuaa Hatpus (5 % or Beca Tena) Ha (OHE BBEICHUS AMKIOPEHAKA
(5 mr/kr, B/M) nnu pusronorugeckoro pactsopa (0.4 Mi/kr, B/M).

Pezynomamur: B ycnoBusix conesbix Harpy3ok y kpsic HUCATL a¢ddextuBHOCTD BBIBE-
JICHUSI )KUJKOCTH U HAaTPHUs ¢ MOYOH ObLiIa BhIIIE 10 cpaBHEHHIO ¢ KpbicaMu WAG. [lpu
nzoocMoTHueckoi Harpy3ske y kppic HUCAI HaOironanack Oojiee BhIpaKeHHas! HATPUK-
ypeTryecKas peakiysi BCISICTBHE TOPMOKEHHUsI peadCopOIK HATPUS B IOYCUHBIX Ka-
Hasbax. B To jxe BpeMsi MeKMHeHHbIe pa3nuauns 3Qp(QEeKTUBHOCTH BBIBEICHHS THITEP-
TOHUYECKOW HArpy3Ku ObLIH 00YCIOBICHBI HE HHTEHCUBHOCTBIO PEAKIIMH, & THHAMHKOH
ee Pa3BHUTHS, KOTOpasi ONPE/eIsuiach U3MEHEHHEM CKOPOCTH KITyOOUKOBOH (DHITBTpaIHH.
Beenenue nuknodenaka, MHrHOMTOPa HUKIOOKCUTEHA3bl, HUBEIUPOBAIO MEKIMHEH-
HBIC Pa3IMYHs JHHAMUKH U3MEHEHUS KITyOOUKOBOH (pHiIbTpaliiy U, Kak CJIEJCTBUE, UH-
TEHCHUBHOCTH BBIBEJICHHS THUIIEP-, HO HE H300CMOTUYECKON Harpy3KH.

3axaouenue: Y runeprensuBHbiX Kpbic HUCAT noBsimena 3¢phekTHBHOCTD BhIBEIIE-
HUS COJIEBBIX Harpy30K. biiokasa cuHTe3a mpocTanianMHOB HUBEITUPOBaIa MEKIMHEH-
HBIE pa3NNyusl HATPUHYpPETHUECKOM peaklyu TOJIbKO Ha THIEPTOHHYECKYIO HArpy3Ky
Onarozaps BIMSHUIO HA IMHAMUKY U3MEHEHHUSI CKOPOCTH KITyOOUKOBOH (prIBTpaIiH.
bnacooapnocmu: Pabora nonaepikaHa OIOKETHBIM (MHAHCHPOBAHHEM IO TOCyaap-
cTBeHHOMY 3aanuio (rmpoekt Ne 0324-2015-0014) u POOU (mpoext Ne 16-04-00763).
Cnucox aumepamypul

1. Qyoununa A.Jl. u ap. (2016) OcoGeHHOCTH peakLUu IOYKH KPBIC CO CTPECC-MHIAYLUPYEMOH rurmep-

tersueit (muuus HUCATD) Ha M300CMOTHYECKYIO HArpy3Ky XJOpHIOM Harpus. Poc. ¢usuon. scyph.
um. U.M. Ceuenosa. 102(1):56-66.
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DOPEKTMBHOCTD TOPMOHAJIBHOV CTUMYIALINN CAMOK
COBOJIEN KJIETOYHOTI'O COJIEPYKAHMSA PASHOI'O BO3PACTA

A.A. 3orosa!, E.A. Opnoa'*, T.M. Yekanosa?, JI.A. CynumoBa’

! Mockosckas 20cy0apcmeennas akademust 6emepuHapHot MeOUYUnbvl u GUOMEXHOL02ULU —

MBA um. K.H1. Cxpaodouna, Mockea, Poccus

2 HUH nywnozo 36eposodcmea u kpoiuxkogoocmea um. B.A. Aganacvesa, Mockosckas obnacms, Poccus
3 [Inemennoii 36epocoexos « Canmuikogckuily, Mockosckas obnacms, Poccus

*e-mail: I-orlova@bk.ru

KuioueBble cjioBa: CO60/Zb, MOI0ObIe camKu, 806}’1])0”3’60007’”60, COPMOHANIbHASL CMUMYIAYUSA

Momusayus u yeru: OOHON U3 IVIaBHBIX MPOOJIEM KIETOYHOTO COOOJICBOACTBA SIBIISI-
€TCsI ITOBBIILICHHE BOCIIPOU3BOJUTEIBHON CIIOCOOHOCTH caMOK 1—3-JeTHero Bo3pacra.
B03MOXXHBIM pelIeHneM 3TOH IPOOIEMBbl SIBIISCTCS TOPMOHAIBHAS UX CTUMYJISLIUS, BCE
Oosiee MLMPOKO MPUMEHsIEMasi B 3BEPOBOJCTBE.

Memoowl u ancopummsi: Matepuanom Ui UCCIEIOBAHUN OCITYKHIN 300TEXHUUECKUE
JTaHHBIE 110 TOHY caMmoK coboJeit 1-3-netHero Bozpacta OAO «IlnemeHHOI 3BepOCOB-
x03 «CantelkoBckui» MocKoBcKoi oonmactu. beutu chopMupoBaHbI JBE IPYIIIBI CAMOK,
CIOCOOHBIX K PETYJISIPHOMY Pa3MHOKEHUIO: 1 rpymia (koHTpoibHas) — camku 2008 roma
POXKIECHHUS, TOH Y KOTOPBIX NPOBOAMJICS O€3 rOpMOHANBbHOW cTUMyIsiuMU (n = 63);
2 rpymra (ombITHast) — caMku 2013 roga poXKAeHHs, TOH Y KOTOPBIX IMPOBOIUICS C HC-
MOJIb30BaHHEM TOPMOHAIBHON CTUMYISINH (N = 606).

Pezynomamur: CaMky, meHUBIIMECS B 1-JIETHEM BO3pacTe, B MOCIIEAYIOIIUE TOIbl BCE
MPUXOSAT B TEUKY U SIBJISIOTCS BIIOJIHE 3PEJIBIMU )KUBOTHBIMH, COXPAHSIsI CBOIO BOCIPO-
M3BOJUTENBHYIO CIIOCOOHOCTD B JasibHeleM. [loaydueHHbIe JaHHbBIE HE COOTBETCTBYIOT
BbiBoziaM b.JI. Kiatuc [1] o Tom, yTO caMku, olleHUBIIMECA B 1-I€THEM BO3pacTe, HE
CHOCOOHBI K MOJIHOLEHHOMY BOCIPOU3BOJICTBY B 2—3-JIETHEM BO3pacTe.

CaMmKu, IPOXOJIOCTEBIINE B 1-JIETHEM BO3pacTe, ONOJIOrMYECKH OTIAMYAIOTCS OT CaMOK,
OLLEHUBLINXCSA B |-I€THEM BO3pAcTe, TAK KaK JaKe B 2-JICTHEM BO3PACTE LIECHATCS TOJb-
ko 27.8 %. I'opMoHanpHas CTUMYJISILIMS, IPUMEHsAeMast B 2-JIETHEM BO3pacTe, IPUBOJUT
K TOMY, 4TO IIeHUuTCs 65.5 % caMok.

B 3-netHem Bo3pacTe B KIJIETOYHBIX YCIOBMSAX CaMKH COOOJIEH, MPOXOJOCTEBIINE B
1-1eTHeM BO3pacTe, UMEIOT Oosiee HU3KYIO BOCIPOM3BOJUTEIBHYIO CIIOCOOHOCTD, HE-
JKeJIM CaMKH, OLICHUBILHKECS B 1-IeTHeM Bo3pacte. Jlake ropMOHaIbHAsT CTUMYIISLHS
MMeeT MEHbIINHN monoxuTesbHbIN 3 dexT (75.0 % mpotus 95.2 % cOOTBETCTBEHHO).
[IponycroBaBiiye B 1-I1€THEM BO3pACTe CAMKH 3aHUMAIOT IIPOMEXKYTOUHOE ITOJIOKEHHE.
B nanpHeimem ux BOCIIPOU3BOAUTENbHAS CIIOCOOHOCTh HUKE, YEM Y CAMOK, OILCHHB-
HmIMXxcs B 1-J1eTHEM BO3pacTe, HO BBIILIE YEM Y ITPOXOJIOCTEBLINX. DTH CAMKH TPEXKPaTHO
00paboTaHbl TOPMOHOM B 1-, 2-, 3-eTHEM BO3pacTe, U UX PENPOAYKTHUBHOCTH 3HAYM-
TEJIBHO HMYKE, YeM OIBITHBIX CaMOK, OLICHMBLIMXCS M IPOXOJOCTEBIIUX B l-JIeTHEM
BO3PACTE, YTO MOJKET OBITh CBSI3aHO C MApPATUIIMYECKUMH (pakTopaMu.

3axnouenue: 'opMOHaIbHAS CTUMYIISLIMS CAMOK coOouieli Gonee 3¢ dexTrBHA B 1 -1€THEM
BO3pacTe, 4eM B 2—3-nieTHeM. Huzkas Bocpons3BoauTeabHas CIOCOOHOCTH CAMOK, HE J1aB-
LIMX OPUILIOAA B 2—3-JIETHEM BO3pacTe, 00yCIOBIEHA HE TOJIBKO HE0CTATKOM TOPMOHA.
Chucox aumepamypul

1. Kisrue B.J1. (1981) Bo3pacTHast H3MEHUYHBOCTH PENPOIYKTHBHOTO Ipoiiecca codoneil. buonorus u ma-
TOJIOTHUS IIYUTHBIX 3Bepeit;59-61.
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OYHKIVOHAJIBHBIE, SIIMTEHETUYECKUE
N MOPOOJIOTMMYECKUE XAPAKTEPMCTUKUN PA3BUTUA
B HEOHATAJIbHOM ITEPMOJE Y KPBIC IMHUM OXYS

T.H. Uronuna*, JI.C. Paraesa, O.M. Iletpona, }0.D. ['epoek, M.A. TuxoHoBa,

W.H. Poxxkosa, C.5I. AMcTuciaBckuii
QUL Unemumym yumonoeuu u eenemuxu CO PAH, Hoéocubupck, Poccus
*e-mail: ukolova@bionet.nsc.ru

Karwuessble cioBa: kpvicol tunuu OXYS, neonamanvhvie pegueKcyl, RIOMHOCHb U QUaAMemp HeUPOHO8, 210~
banvnoe memunuposanue JJHK, cunnoxamn, npe¢pponmanvnasn xopa

Momusayus u yenu: Jlunus xpeic OXYS mpeacTaBiseT MOAETh MPEKICBPEMEHHOTO
crapenus. Bapocinsie kpbickl OXYS XapakTepu3yroTcss KOMIIEKCOM BO3PACTHBIX Hapy-
LICHUH, KOTHUTUBHBIM J€(UINUTOM, a TaKKe HEHpoJereHepaTUBHBIMUA H3MEHEHUSIMU B
mo3sre. Hecmotpst Ha 0oJbIlIoe KOJIMYECTBO MCCICAOBAHHUN TaHHON MOJEINH, JIUIIb He-
MHOTHE OTHOCSITCSI K paHHEMY INOCTHaTajabHOMYy nepuoay. Hacrosimee nccnenosanue
OBUIO HamNpaBJICHO Ha W3y4YeHHE (OPMUPOBAHUS CEHCOPHO-IBUTATEIBHBIX PEIIEKCOB,
IUIOTHOCTU U JTUaMeTpa HEHPOHOB B TMIIIOKaMIIe U NMPEPPOHTAIBHONH KOPE TOJIOBHOTO
MoO3ra, a Takxke mobanapHoro metmnposanus JJHK B runmnokamMiie B HeoHaTaIbHOM Tie-
puone y kpbic OXYS.

Memoowst u aneopummor: Y kpbicat muann OXYS Ovplmm m3MepeHsl Macca tena (7-i u
14-ii mam), HEoHaTaNbHBIE peduiekchl (6—11- MHM), TUIOTHOCTH M AWAMETP HEHPOHOB
B TUMTIOKaMITe U pedpoHTanbHO Kope (1-i1 u 6-1 1Hu), odaTbHOE METHIINPOBAHUE
JHK B runmoxammne (1-if u 6-if nuu). B kadecTBe KOHTPOJIA HCIIONB30BANIACh JIMHUS
WAG. O6e nmunun umenu SPF craryc u conepsxanmuce B SPF-suBapun NlLul" CO PAH.
Pezynomamur: Macca Tena y xpoic muaun OXY'S Obu1a HUKe, yeM y kpbic WAG. B Heo-
HaTaJlbHOM Mepuosie Kpeicata OXYS JeMOHCTpHUPOBAIM 3aMeJICHHOE Pa3BUTHE TaKUX
pedrexcoB, Kak MepeBopadrBaHue Ha MIIOCKOCTH, U30eraHne o0pbiBa M XBaTaTeIbHBIH
pedaexc. [1o pedrekcy oTpuLIaTeNIbHOTO Fe0TaKCHca MEKITMHEHHBIX pa3InIHid He OBLIO.
[1noTHOCTH HEHPOHOB BO BCEX MCCIICAOBAHHBIX O0JIACTSAX TUIIOKaMIIa y HOBOPOXKICH-
HBIX KPBICST 00euX TUHUHN He pa3nuyanack. Ha 6-if nens xusan y kpoicsaT muHun OXY'S
HaOmo1a1ack CHIKEHHAs! IUIOTHOCTh HEMPOHOB B mpedpoHTanbHoi kope u CA2 00-
JIACTH TUIMIIOKAaMIIa, B TO k€ BpeMsl B 3yOuaroil u3BwinHe u CA3 o0nacTu TUnmokam-
Ma TUIOTHOCTh HEeHpoHOB ObuIa yBenmueHa. Kpome Toro, y 6-maHeBHBIX KpbicaT OXY'S
JUaMeTp HEHPOHOB B MPeQPOHTAIBHON KOpe ObUI MEHbIIE, YeM y KOHTPOJIBHON JIMHUH
WAG. VYposens mnobamsHOoro MermimpoBanus JHK B rummokamme y HOBOpOXIEH-
HBIX KpbIcaT OXYS ObUT 3HAUNTETHHO HIDKE, YeM Y HOBOPOKICHHBIX KphICAT WAG.
YV 6-1HEBHBIX )KUBOTHBIX PA3JIMUMi B yPOBHE METWINPOBaHUS HE OOHAPYKEHO.
3axnouenue: BrIsIBIEHB! 0COOCHHOCTH PaHHETO IMOCTHATAIHLHOTO PA3BUTHS Y KPBIC JIH-
Hun OXYS. V HeonaranbHbIX KpeicaT JuHNE OXYS Habmonanacs o0Ias oTcTanocTh
pa3BUTHS, XapaKTepusyroIascs 0ojee HU3KUM IPUPOCTOM MACChI TeJla M 3aMe/ITICHHBIM
CO3pEBaHNEM HEKOTOPBIX 0a30BBIX CEHCOPHO-IBUTATEIbHBIX peduiekcoB. JlaHHbIe OT-
KJIOHEHUSI B PAa3BUTHM COMPOBOXKJAINCH CHI)KEHHOW TUIOTHOCTBIO M MEHBIIUM JHa-
METPOM MHUpaMHIAIBLHBIX HEHPOHOB B Mpe(dpOHTAIBHON KOpe, pa3HOHANpaBICHHBIMU
M3MEHEHUSIMHU MJIOTHOCTH HEHPOHOB B 001AaCTAX THIIKOKAMIIa M CHUKEHHBIM YPOBHEM
100a7IbHOT0 METUIIMPOBAHNS B TUIIIOKAMIIE.

bnacooapnocmu: Hacrosimee nccnenosanue nopaepxano Poceutickum ¢pongom dynaa-
MEHTaJbHBIX HccnenoBanuil (mpoekT Ne 15-04-05509-a).
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BIIMAHVNE TEHOTUITA HA AHTMOKCMJAHTHYIO CUCTEMY
AMEPUKAHCKHNX HOPOK U JIMCHUI],

T.H. Uneuna*, 1.B. banmnukosa, B.A. Mmroxa
Hnemumym 6uonocuu Kapenvcroeo nayunozo yenmpa PAH, [lemposasoock, Poccus
*e-mail: ilyina@bio.krc.karelia.ru

KuioueBbie cjioBa: HOpKU, 1UCUysbl, ceHomun, AHMUOKCUOAHMHAS cUCmemMd

Momusayus u yenu: IlpumMepoM HOMECTHKAIIMOHHBIX W3MEHEHHWH Y ITYIIHBIX 3BEpei
MOTYT CITY’)KHTh HOPKA H JIFCHIIA, B PE3YIBTATe CEIEKIIMOHHON PabOThI C KOTOPHIMH BbI-
BEZICHO OOJIBIIIOE Pa3HOOOpa3ue IBETOBBIX THIIOB, MOSBIEHHE KOTOPHIX OOYCIOBICHO
MyTalysIMHU OTJENbHBIX TEHOB. B TO ke BpeMs MyTalliH, BIUSIONINE HA OKPACKy MeXa,
00MaatoT TUIEHOTPOITHBIM JIESHCTBUEM M 3aTPArvBarOT LEJIBIH PsIJl MPU3HAKOB YKUBOT-
HBIX — IIOMHUMO MOP(OJIOTHYECKUX CBOHCTB MOTYT MPOUCXOAUTH CYIIECTBEHHBIC W3-
MEHEHHsI (PU3UOJOTHUECKHX M OMOXMMHUYECKHX mapaMerpoB. it oOBsICHEHHS BCEX
MEXaHU3MOB HACJIEZICTBEHHOW Tepefavyd TPU3HAKOB TEHOIICHTPUYECKas Mapajurma
paccMmaTrpuBaeTCs Kak HeIOCTaTOYHAs, B CBSI3U C YeM IOBBIIICHHBIN HHTEPEC YACIAETCS
BOTIpOCAM BIIMSHUS Ha HACJIEAOBaHUE JAPYTHX (HDaKTOpOB, B TOM 4YHCIE (PU3UOIOTHYE-
ckux [1]. Lenbro paboTh OBLIO UCCIIEOBAHUE BIMSIHAS TE€HOTHIIA HA aHTHOKCHUAAHTHYO
cuctemy (AOC) amepukaHckux HOPok (Neovison vison) u mucutl (Vulpes vulpes).
Memoovt u aneopummer: ViccnenoBaHusi MpoBeACHBl HA HOpPKaxX THIIOB CTaHAAPTHAS
(+/+), cepebpucto-romyoas (p/p), canduposas (a/ap/p), nemu-6abd (a/+p/+), denas-
xemton (A/h), u nucuiax — KkpacHasi pouiuHckast (4/4 B/B), mnarunosas (b/b Ww),
cuexnast (b/b WYw), sxemuyxkuast (b/b p/p). B TKaHAX ONPeNeNsIn COIEPKAHUE O-TO-
koepora, peTHHOINA ¥ aKTUBHOCTH (DEPMEHTOB CYNEPOKCH IANCMYTa3bl U KaTala3bl.
Pesynomamur: Ilpu uccnenoanuu coctossHust AOC y HOPOK BbIPaKEHHOCTh TeHOTHITH-
YECKUX Pa3lIU4iil OTUETIMBEE MPOSBHUIACH B BECEHHHUH MEpHOA, Korna (hHU3n0IoTHIe-
CKasl Harpy3Ka Ha OpraHM3M KHBOTHBIX YBEIIMYMBACTCS. MI3MEHEHUs COIepIKaHus aHTH-
OKCHJIAHTOB y HOPOK CBHJICTEIIHCTBYIOT O OMOXMMHYECKHX TIePeCTPOHKax, CBI3aHHBIX
C BOCIIPOM3BOJICTBOM, @ YPOBEHb 3TUX M3MEHEHUH OOYCIIOBIICH CYIIECTBYIOIINMH Pa3-
JUYUSIMA MHTEHCUBHOCTH MeTa0om3Ma. Y JIMCHUI] pa3HbIX TCHOTUTIOB MYTalllH, 3aTpa-
THBAOIIME OKPACKY MeXa, TAaKXKe ONpeNesitoT 0co0eHHOCTH (pyHKIoHupoBanus AOC,
MpUYeM /7151 HH3KOMOJIEKYJSIPHBIX aHTHOKCHUIAHTOB OHU CBSI3aHBI, BEPOSITHO, C BIUSHH-
€M Ha MEXaHW3MbI BHYTPUKJIETOYHOTO TPAHCIIOPTA. Y JINCHUI] HAUOOIBIIHE pa3Iudrs B
cocrosinny Beex 3BeHbeB AOC HaOmona uch B IeUYEHH, OYKaX U CKEJICTHON MBIIIIIE.
3axnouenue: Pe3ynbrarhbl MOKa3ali, 4TO TeHBI, 3aTParkBaONINe OKPACKY MeXa, BITUSIFOT
Ha (U3UO0JIOr0-OMOXMMHYECKHE TIOKa3aTenn MeTabonn3Ma KUBOTHEIX. OJIUH U TOT JKe
BEKTOp 0TOOpa, CBSI3aHHBIN C pa3BeJICHUECM JKUBOTHBIX B CIICHIMAIBLHBIX YCIOBUSX, BbI-
3bIBasl TOSIBJIICHNE (PEHOTHUIHYECKUX M3MEHEHUH, MOXKET, BEPOATHO, IPUBOIUTH K CXO-
KUM MOP(DOIOTUYECKUM U (PU3NOJIOTHICCKUM U3MEHEHUSIM y KHUBOTHBIX Pa3HBIX TaK-
COHOMHYECKHX TPYIII.

brazooaprnocmu: ®uHAHCOBOE 0OECIICUSHUE UCCIICAOBAHUI OCYIIECTRISLIOCH U3 CPEIICTB
(denepanpHOTO OIOKETa HA BEIOJTHEHUE Toc3amanus, Tema Ne 0221-2014-0031.
Cnucok numepamypbi

1. Mapkens JLA. (2014). dusnonoruueckas reHeTUKA. Bagunosckuil scypran eeHemuru u cenexyuu. 1:112-
124.
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T’EHETUMYECKIN OETEPMMHVPOBAHHOE ATPECCIIBHOE
IIOBEJEHUE I HEMPOTPO®UYECKIUE ®PAKTOPBHI MO3TA

T.B. Unsanbaesa*, A.C. L{piOko, P.B. Koxemsxuna, B.C. Haymenko
DPUL] Unemumym yumonozuu u eenemuxu CO PAH, Hosocubupck, Poccus
*e-mail: rbicehok@mail.ru

KitroueBble cii0Ba: acpeccus, domecmurayis, Kpulcol, Hetipompoguueckue hakmopul, HelpompoduiecKkull
¢axmop mosea, BDNE, enuanvnuiii netipompoguueckuii paxmop, GDNE, oogpamuno-
viil Hetipompoguueckuil paxmop, CDNF

Momusayus u yeau: Arpeccus SIBISIETCS CII0XKHBIM COLMAJILHBIM IIOBeieHHEM. B coBpe-
MEHHOM Y€JIOBEYECKOM OOLIECTBE arpecchsi CTAHOBUTCS INIABHOW MUPOBOH COLIMAIbHON
po0IeMoH, TaK KakK JISKUT B OCHOBE KPUMHHAIBHOTO M ACOLMAIbHOIO noseaeHus. He-
MaJIOBAXKEH TaKKe TOT (haKT, YTO MHOTME HEHpOJEreHepaTuBHbIC U NCUXUATPUUECKHE
3a00JIeBaHMsl ACCOLMMPOBAHbI C MOBBILICHHOM arpeccuBHOCTBIO. IloaToMy H3yueHue
MEXaHM3MOB BO3HMKHOBECHHSI M PA3BUTHUS arpEeCCHUBHOIO MOBEACHUS MPEACTABIISET CO-
0011 KpaiiHe aKTyaJlbHYIO HayuHY10 3a1a4y. Llenbio nanHoii paboThl cTan0 n3yyeHne Kc-
npeccun HelipoTpodudeckoro akropa mosra (BDNF), muansHoro Heliporpoduyecko-
ro akropa (GDNF) u nopamunroBoro Heriporpopudeckoro pakropa mosra (CDNF) y
KPBIC ¢ TEHETUYECKU JACTEPMUHUPOBAHHBIM 3aILUTHO-O0OPOHUTEIBHBIM arPeCCUBHBIM
MIOBEICHUEM.

Mamepuanvt u memoodwl: IKCIEPUMEHTBI IPOBOAMIIMCH HA B3POCIBIX CaMUaX BBICOKO-
arpeCcCUBHBIX U PYUYHBIX KpbIC 85-ro nokosieHus cenekuuu. Yposenb MPHK uccnenye-
MBIX T€HOB ObLJI OIIpeAesieH ¢ moMolbio koaudectseHHoro OT-TILP B peaabHOM Bpeme-
HU. YPOBEHB OJIKOB U3MepsUICs ¢ oMolIbio BectepH-0510T aHanusa.

Pezynomamur: I'eneTHuecKy AETEPMUHAPOBAHHOE arpecCUBHOE MOBEACHHUE CBSI3aHO C
ycunenueM skcrpeccun BDNF, uro Beipakaercst B nosbitieHud ypoBHss MPHK rena
Bdnf, a Taxke ypoBHs Oenka proBDNF u 3penoit popmer BDNF. Habmronarores 3na-
YUTENbHbIE pa3nuuus Kak B ypoBHAX MPHK, Tak u B ypoBHE MOHOMEPHOU U TUMEpPHOH
¢dopm 3pernoro 6enka GDNF, a taxke ero npenmecrsenanka proGDNF mexay py4HbI-
MU U arpecCUBHBIMH KPBICAMH, YTO YKa3biBaeT Ha BoBiieueHe GDNF B MexaHU3MbI re-
HETUYECKH ACTCPMHUHUPOBAHHON arpeccuu. Y arpecuBHBIX )KUBOTHBIX TAKKe HAOJIOAa-
ercsa yBenuuenue 3xkcnpeccud CDNF B psiie cTpyKTyp TOJIOBHOTO MO3ra. 3HAUUTEIBHO
yBenuuuBaercs: ypoBeHb MPHK rena Cdnf B GonbpIIMHCTBE MCCIEIOBAaHHBIX CTPYKTYD
MO3ra BBICOKOArpecCUBHBIX KPBIC, @ TAKXKE YPOBEHb Oeika npeamectseHHrKa preCDNF
B THIIIIOKaMIIe, TuroTanamyce u 3penoit popmer CDNF Bo ¢ppoHTaNBHOIM KOpeE.
3axnouenue: IlonydeHHble pe3ynbTaThl MO3BOJISAIOT CHOPMYIMPOBATh HEHpoTpoduye-
CKYIO THIIOTE3Y PEryJsilMy arpecCUBHOIO MOBEACHUS, KOTOPas MOCTYIUPYET HEOOXOaM-
MOCTb MOJACP)KAHUSI HYKHOTO YPOBHSI HEHPOIIACTUYECKUX IIPOLIECCOB B CTPYKTypax
MO3ra, y4acTBYIOLIUX B KOHTPOJIE arpPECCUBHOTO MOBEACHUS. B cooTBeTCTBUM C JaHHON
THITOTE301, BXHOW COCTaBHOW 4acThio fAeiicTBus HTD sBnsercs tpoduueckas mon-
JepKKa HEMPOTPAHCMUTTEPHBIX CUCTEM, BOBJICYCHHBIX B aIPECCHIO.

bnaeooapnocmu: Pabora BbimonHeHa npu noxpaepkke Poccuiickoro HayuHoro (oHna
(rpanat Ne 17-15-01021).

66 BELYAEV CONFERENCE « SESSION “PHYSIOLOGICAL GENETICS AND EPIGENETICS”



TUPO3SVHIMAPOKCUIIA3A MO3TI'A ITPU CEJTEKIIMN JKMBOTHBIX
ITO ITOBENEHMIO U EE PETYIALINA INTIOKOKOPTUKONIAMMU

T.C. Kanununa'-2*, E.B. Cyxapesa' 2, B.B. Bynsiruna', JI.A. Jlanmrakos!,
I'T. umxkuna', HH. Jeirano’?

I ®UL] Unemumym yumonozuu u 2enemuxu CO PAH, Hosocubupck, Poccus
2 Hosocubupckuil 2ocyoapemeennuiil ynusepcumem, Hosocubupck, Poccust
*e-mail: kalin@bionet.nsc.ru

KuioueBbie ciioBa: mupo3uHeudp0Kcuﬂa3a, Z/l}OKOKOpmMKOMabl, OHmMoOceHes, celekyus no nosedeHwo, 2€Hbl
panHe2o omeemd, 20/106HOTL MO32

Momusayus u yenp: YCIOBUS paHHETO OHTOTE€HE3a MPEJONPEACISIIOT (YHKIMOHUPO-
BaHHE HEHPOMEIMATOPHBIX CUCTEM MO3ra Ha MPOTSKEHUM BCEeM ku3HU. BMecte ¢ TeM
JOJITOBpEMEHHAass Moau(HUKanus HOPAAPEHEPrHYEeCKOW CHUCTEMbl MO3ra IOPMOHAMH
cTpecca, TNIIOKOKOPTUKOUIaMH, 3aBUCUT OT T€HOTHUIIA )KUBOTHBIX. Tak, BBeJIeHHE T'HJIPO-
KOPTH30HA B TIOCTIETHIOIO0 TPETh OEPEMEHHOCTH MOBBIIIAET aKTHBHOCTH KITFOUEBOTO (ep-
MEHTa CHHTE3a HOpPaApeHaJnHa — THUpo3uHruapokcuiassl (TI') B oraenax rosoBHOro
MO3r'a B3pOCIBIX CEPBIX KPBIC, CEJIEKTUPOBAHHBIX Ha MOBBIIIEHHYIO arpeCCUBHOCTD T10
OTHOUICHUIO K YEJIOBEKY, HE OKa3bIBasl BIMSIHUS HA AKTUBHOCTh (DEPMEHTA B MO3I'€ KPBIC
«pyuHOro» Thma mnoseAeHud. [IpuunHOl, ompenensdomeil 4YyBCTBUTEIBHOCTE K IIPO-
rpaMMHUPYIOIIEMY JICHCTBUIO TOPMOHA, MOTYT SIBISITHCS OCOOCHHOCTH TOPMOHAIBHON
perynsiuuu skcnpeccud reHa TI' B paHHEM OHTOTeHe3€ y KPbIC pa3HbIX JTUHUMN.
Memoowr u areopummer: YpoBau MPHK mccienyembIx TeHOB ompenensii MeTOJOM
[P B peanbHOM BpeMeHH; OEIKOB — UMMYHOTHCTOXUMHUYECKH; B3aUMOJIeHCTBHE OeI-
koB ¢ AP-1 xommuiekcom TI' — nMMyHONIpeMIUTaME XpOMaTHHA C TMOCIIETYIONEeH
[TP; aktuBHOCTh TI" U conepkanne Mmeauaropos — BOXKX.

Pesynomamui: Y arpecCUBHON JIMHUM CEPBIX KPbIC M KpbIC JIMHUK Bucrap, B ominune
OT PYYHBIX, IIFOKOKOPTHKOHMIBI MOBBIMIAIOT akTHMBHOCTE TI' B Mo3re miomoB uepes
6—72 vaca nocine BBeAeHus1. CliocOOHOCTD TIIIOKOKOPTUKOUI0B HHAYIIMPOBATh dKCIpec-
cuto reHa TI' accommmpoBana ¢ 5—20-KpaTHBIM IMPEBBIIIEHHEM COOTHOIIEHHS TpPaHC-
KpunToB jun (junB, junD, c-jun) M0 OTHOIIEHUIO K fos (c-fos, fosB) B Mo3re MI0A0B U
3-7HEBHBIX KPBICAT TUHUU Bucrtap, a Takke 00JIbIIeH CTENEHbIO B3aUMOCHCTBUS Oe-
ka JunB ¢ AP-1 anementom mpomotopa rera T, SBistromnxcss KOMIIOHEHTaMHU HEKaHO-
HUYECKOTO MEXaHW3Ma JeHCTBUS ropMoHa. COIIaCHO COBPEMEHHBIM IIPEJICTABICHUAM,
MMEHHO Takoe cooTHoleHue OenkoB AP-1 kommiekca obecreynBaeT TOPMOHAIBHYIO
MHIYKIUIO 3aBUCHUMBIX T'€HOB. B niepuon HeuyBcTBUTENbHOCTH TI' K 1eficTBUIO rOpMOHA
cooTHomenue oenkoB Jun/Fos mensiercst Ha oOparHoe. Unaykuus TI' conmpoBoxkaeTcs
yBeJIMUYEHHEM aKTUBHOCTH M YpPOBHS Oelika (pepMeHTa, a TaKKe MOBBIIIEHHEM KOJIHYe-
CTBa HOpajJpeHanuHa. M3aMenenue sxcnpeccun reHa TI' B mepuHaTaIbHOM OHTOI€HE3E
BBI3BIBAET JJOJITOBPEMEHHBIE OTKIIOHEHUS B PA3BUTUU MEINATOPHOM CHCTEMBI — IIPHUBO-
JUT K aKTUBAIlMH HOPAJAPEHEPrMYecKOd CHCTEMBI MO3Ta B3pPOCIBIX KHBOTHBIX, MEHSS
npoQHIb SKCIPECCUN HEHPOT€HOB IIPU CTPECCE.

3axnouenue: UyBCTBUTEIBHOCTh K TOPMOHANBHOW MOIM(HUKALMK HOpaApeHEpruye-
CKOHM CHCTEMBI MO3Ta H PETYITHPYEMBIX €10 (PYHKIIMH MOXKET OTPENENATHCS 3aBUCMBIMU
OT I'€HOTHIIa OCOOEHHOCTSIMU aKTHBALMY HEKAHOHMUYECKOTO MEXaHU3Ma AECHCTBUS IIII0-
KOKOPTHKOHUJIOB.

brazooapnocmu: Pabora nmonnepkana rpantoM PODU 16-04-01222 u BIT Ne 0324-
2016-0002.
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OCHOBHBIE ITIOKA3ATEJIVI CIIEPMATOTEHE3A Y KPBIC,
ITPEIPACITIO/IOKEHHBIX K ITPOSABJIEHUIO KATATOHUYECKIUX
PEAKIIUN

M.A. Knemes*, T.A. Anexuna, JI.B. Ocaguyk
QUL Unemumym yumonoeuu u eenemuxu CO PAH, Hoéocubupck, Poccus.
*e-mail: max82cll@bionet.nsc.ru

KunroueBsle ciioBa: kamamonus, Konuuecmeo cnepmamosou0o8, NOOGUNICHOCHb CHEPMAMO30U008, MOpPhO-
Jl02Usl CNepmMamo3ou008, hepmuibHoCnb

Momusayus u yenu: Jluauga xpeic 'K («reHetndeckas KaTaToHUsA») MOMydeHa U3 JIH-
Huu Bucrap nmyrem mymrensHON (78 MOKONEHWH) CENEKIMHM Ha KAaTaTOHWYECKUH THI
pearupoBaHus U SIBJIIETCS MOJIEIbIO ICUXOMATONIOTHYECKUX COCTOSIHUN Y uenoBeka. W3-
BECTHO, YTO IOCJE JJIUTEIHbHON CENEeKIUU MO TOBEACHUIO HaclenyeTcs OTOMpaeMblil
MPU3HAK ¥ KOPPEJSITUBHO M3MEHSIOTCS Hecnenuduieckre GyHKIUH — CTPECCOpHAs U
nosioBas [1], ogHaKo criepMaToreHHbIe Mmoka3arenu y Kpbic guaun 'K panee ne ucce-
noBanuck. Llenpro HacTosme paboThl ObIIO MPOBECTH CPABHUTENBHOE HCCIEOBAaHUE
CriepMaToreHHoN (QyHKIMH ceMEHHUKOB Y Kpbic nuHuU ['K 1 nuann Bucrap B nepuon
MIOJIOBOTO CO3PEBAHUSA U Y B3POCIIBIX )KHBOTHBIX.

Memoowst u anecopummor: Y caMiloB KpbIC B Bo3zpacTe 50 gHEH (meprol MOJIOBOTO CO-
3peBanust) u 90 aHEl (B3pocible KUBOTHBIE) ONPEIEIIAIN BEC Tejla, CEMEHHUKOB U Kay-
JAJTBHBIX AMUAAHIIMHUCOB, KOTMYECTBO CIIEPMATO30MI0B B 000UX Kay/laIbHBIX TIHIHU-
MHCax U JIOI0 MOP(OIOTHIECKHA aHOMAIBHBIX TOJIOBOK CIIEPMATO30HI0B. Y B3POCIBIX
JKUBOTHBIX TAaK)K€ OLEHUBAJIH (C MCIIOIB30BaHUEM aHAJIN3aTOPa OCHOBHBIX MOKa3aTenei
¢deprunbrOCcTH criepMbl SFA-500-2) moiro sMUaAnANMaIBHBIX CIIEPMATO30MI0B, 00Ia-
JIAIOIIMX MTPOrPECCUBHON MOABMKHOCTBIO B KyNbTypasibHOM cpeae DMEM npu 37 °C.
[Ipu poxIeHUM KPBICAT PETUCTPUPOBAIIH BETUUNHY ITOMETa JJIs KX 10M JTHHUU.
Pesynomameor: Y B3pocnbix kpbic uHuUM 'K KonnyecTBO criepMaTo3ouIoB U UX MOJ-
BHYKHOCTB, BEC TeJla, CECMEHHUKOB U Kay/laJdbHBIX SMUAUIUMICOB, KOJTMYECTBO POXK/ICH-
HBIX [TOTOMKOB OBUTH CHM)KEHBI TI0 CPAaBHEHHUIO C KpbIcaMH JHHUU Bucrap. B mepuon
MOJIOBOTO CcO3peBaHusl Kpbickl THUU [ 'K Xapakrepn3oBaauch OONBIIMM KOJIAYECTBOM
CIIEpMAaTO30H/I0B TI0 CpaBHEHUIO ¢ Bucrap. MexIMHEHHBIX OTIUYUi 1o gosie Mopgo-
JIOTUYECKUX aHOMAJIUI TOJIOBKH CIIEPMATO30MOB y CaMIIOB KPBIC HE OTMEUYEHO, KaK y
B3POCIIBIX KUBOTHBIX, TAK U B IIEPHOJ ITOJIOBOTO CO3PEBAHMS.

3axnouenue u docmynnocms: HacnencTseHHasl IpepacoyIORKEHHOCTh K IIPOSIBICHUIO
KaTaTOHMYECKUX PEaKIUi MOXKET ObITh aCCOLMMPOBaHA C YXYIIICHHEM CIIEPMATOTCH-
HBIX [TaPaMETPOB MOJIOBO3PEIBIX CAMIIOB KPBIC, YTO YMEHBIIAET UX IIaHCHI HA HOPMaJIb-
HO€ BOCITPOU3BOJICTBO.

Cnucox rumepamypoi
1. bensies JI.K. (1962) O HekoTOpBIX MpobaeMax KOPPENSTUBHON H3MEHUNBOCTH U UX 3HAYEHUH /71 TEOPUH
SBOJIFOLUN U CEJIEKIIUHU )KUBOTHBIX. M36. Cub. omo. AH CCCP. 10:111-124.
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TUIIBI CTPECCOYCTOMYMBOCTU I'OJIIITUHMU3NPOBAHHBIX
IIEPBOTEIOK M X B3AMMOCBS3b C XO34MICTBEHHO
ITOJIESHBIMU ITPU3HAKAMMU

N.U. Knumenok'?*, B.JI. Manodees'

! Cubupckuti HayuHO-UCcIed0068amenbCKuil U NPOeKMHO-MEeXHOL02UHECKUT UHCTUMYIM JICUBOMHOBO0CMEA
C®HI]A PAH, noc. Kpacroobck, Hosocubupckas obracmo, Poccus

2 Hosocubupckuil 2ocyoapemeennvlil azpaphviil ynugepcumem, Hosocubupck, Poccust

*e-mail: sibniptij@ngs.ru

KutroueBble clI0Ba: cmpeccoycmouuusocme, ceiekyusi, MOLOYHAs NPOOYKMUGHOCTb, 63AUMOCE3b, HACTe-
dyemocmo

Momusayus u yenru: B cOBpeMEHHON MHTEHCUBHOW TEXHOJIOTUH [TPOU3BOJICTBA MOJIOKA
CEPhE3HYI0 HETATUBHYIO POJIb UTPAIOT CTPECCOBBIC (PAKTOPHI, KOTMYECTBO KOTOPHIX yBE-
JIMYMBAETCS MPOMOPIIMOHATIBHO POCTY MOTOJI0BbA Ha KoMIuiekce. [loaTomy B HacTosiiee
BpEMsI BECbMa aKTYaJIbHBIM SIBISIETCS] H3yUEHHE CTPECCOYCTOHUYMBOCTH OpraHu3Ma U ee
WCIIOJIb30BAHKE MPH FONIITHHU3AIMH MOJIOYHOTO CKOTa. B CBSI3M ¢ 7TMM OCHOBHAs LIETh
Haiei paboThl 3aKiIroYanach B U3y4eHUH THIIOB CTPECCOYCTOWYMBOCTH U MX B3aHMO-
CBSI3U C MOJIOYHOHM NMPOAYKTHBHOCTBIO.

Memoovwt u ancopummul: DKCIIEPUMEHTAIbHAS 4aCTh pa0bOThI BhiNoIHeHA B OITX «Dmut-
HOE€» Ha TOJIITHHU3UPOBAHHBIX MEPBOTENKAX C MPOAYKTUBHOCTHIO 4.5—6.0 ThIC. KT MO-
JIOKa 32 JIaKTaluio. TeopeTHnyecKoil U MeTOIM4EeCKOil 0CHOBOI pabOThI ABUJICS aHAIH3
PEe3ynbETaTOB MCCIIEOBAHNN OTEYECTBEHHBIX M 3apyOEKHBIX aBTOPOB 10 H3y4aeMOMY
Bompocy. O1eHKy cTpeccoycroiunBoctu npoBogwmn mo Meromuke D.I1. KoxopuHoii
[1]. Cioco0 orieHKH OCHOBAH Ha OINpe/elIeHHH HHTEHCHBHOCTH TOPMOXKEHUSI pedliexca
MOJIOKOOT/Ia4X B OTBET HA CTPECCOBOE BO3/EICTBHE (IIPOBEACHNE MPENIOUIBHOMN MO
TOTOBKH U JIOCHUE JIPYTO JOSIPKOH).

Pesynomamur: K BHICOKOMY THITY CTPECCOYCTOMYUBOCTH ObUIM OTHECEHBI 17.6 % mepBo-
TEJ0K, K cpenHeMy — 58.8 %, a 23.6 % nepBoTénok crajia o0yagaii HU3KOM CTPECCOy-
CTOWYHMBOCTBIO. YCTaHOBJIEHO, YTO OTOOP MaTepeil ¢ BHICOKOM CTPECCOyCTONUYNBOCTHIO
MO3BOJISIET MoJiyuarh 0onee 90 % nouepeit, HaudoJiee MPUTOIHBIX SIS UCTIONIB30BaAHUS B
YCIIOBHSIX IPOMBIIITICHHOM TeXHOonoTuu. KoaddunuenT HaciaeqyeMocTu Tuma crpeccoy-
croitunBocTH okasaics BbIcOKHM (h* = 0.4). Y BBICOKOCTPECCOYCTOMYHMBBIX EPBOTEIOK
Y0¥ MOJIOKa HATypaJbHOM JKUPHOCTH COCTABIII 5975 Kr 3a JIakTaruio, 9to Ha 1324 xr
oosbiie (p < 0.05), 4eM y CBEpCTHUIL C HU3KOH CTPECCOyCTONYMBOCTRIO. [ToaTOMY Ccebe-
CTOMMOCTD | I MOJIOKA Y CTPEeCcCOyCTOWUMBBIX MEPBOTENOK Oblta Ha 49.72 py0. MeHbIIe,
npu6ObUTb Ha 4171 py6. Oonbiie U penTadenbHOCTh Ha 16.4 % BhIIIE IO CPABHEHUIO €
HU3KOCTPECCOYCTONYNBBIMU CBEPCTHUIIAMHU.

3axnaouenue u docmynnocms: MonodyHoMy CKOTOBOICTBY CHOMpH, OaszupyromeMycs
Ha Pa3BeJCHUH TOJIIMLTHHU3UPOBAHHBIX )KUBOTHBIX, PEKOMEH/IYETCSl TPOBOAUTH OLICHKY
nepBOTENOK 3a nepBble 90 nHEl JakTanuu, YTo MO3BOJUT MOJYYUTHh OT HUX CTPECCOY-
CTOMYMBBIX JI0UYEPEH, MPUTOJJHBIX K MUHTEHCUBHON TEXHOJOTUM MPOU3BOJICTBA MOJIOKA.
Cnucok numepamypbi

1. Koxopuna D.I1. (1983) CrpeccoycToHUYHBOCTh — OCHOBHOM NMPHU3HAK 0TOOPa KOPOB 10 MPUHAIICKHOCTH

K HpOMbILUJTeHHOI‘;I TEXHOJOTUH: MOJIOYHBIN CKOT JUISL BBICOKOMEXaHU3UPOBAHHBIX (bepM 1 KOMIIJICKCOB.

JI;118-130.
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MCCHIIEJOBAHME TPAHCKPUIILIMOHHOTIO ITPO®UJIA
I'MIIOTAJTIAMYCA Y KPBIC JIMHUM HUCAT

JL.O. Kimumos*, O.E. Penuna, A.JI. Mapkens
DPUL] Unemumym yumonozuu u eenemuxu CO PAH, Hosocubupck, Poccus
*e-mail: maplel 708@mail.ru

KunroueBslie ciioBa: apmepuanvhas cunepmonus, kpovicot HUCAI, yenmpanvnuie mexanusmol pecynayuu AJJ]

Momusayus u yenv: I'unepToHUs Ha CETOAHALIHUN JCHb SIBJISIETCS OAHOM M3 Hanbosee
pacrpoCTpaHeHHBIX O0JIE3HEH, CHIDKAIOIINX KaueCTBO KU3HU Jitoreil. B ocHoBe 1oBbI-
LICHUS] YPOBHS apTepuaibHOro nasieHus (A/l) 1 pa3BUTUS TMIEPTOHUU JIEKHUT CIOXK-
HBIH KOMIUIEKC U3MEHEHUH paOOThl ITCHOB B PA3JIUYHBIX TKAHIX M OpraHax OpraHu3Ma.
CoracHoO CyILECTBYIOIIEH KOHIEIIMKY HEHPOreHHOW TMIIEPTOHUM, BaXKHAS POJIb B Pa3-
BUTHHM 3a00JI€BaHUS OTBOJUTCS TUIOTanamycy. Llenbio HacTosIero uecieaoBanus 8-
JSIeTCSl BBISIBIICHHE MOJICKYJISIPHO-TEHETHUECKUX MPEINOCHIIOK Pa3BUTHSI CTPECC 3aBU-
cuMoil hopMBbl apTepHaIbHON MMIIEPTECH3HH.

Memoowr: 1lpoBonwiin cpaBHUTEJIBHBINA aHAIN3 TPAHCKPHUIITOMOB T'MIIOTallaMyca y THd-
nepren3uBHbBIX Kpbic HUCAT (¢ Hacnienyemoit Maaymmpyemoit Ctpeccom Aprepualib-
Hoi ['mmeprensueit) u HopmoTeH3UBHBIX Kpblc WAG (Wistar Albino Glaxo) metogom
cexkBennpoBanusi PHK (RNA-Seq). Ananu3 mpoBeeH Ha camIlaXx KpbhiC B BO3pacTe
1 mec., T.e. B IpeATrUNepTEeH3UBHBIN TIepruos pa3BuTHs 3aboneBanus y kpeic HUCALT.
s BeisiBneHus auddepeHnuanbHo sKenpeccupyommxces renos (1317 ucnons3zosanu
nakeT nporpamm Cufflinks/Cuffdiff. @ynxnuonanpayto anHoTamwro 21" nmpoBoawu ¢
noMo1nbto 6a3el qanHbIX DAVID. /101, accormmpoBaHHbIe ¢ THUIIEPTOHUEH, BBISBIISIIN C
moMoIsI0 0a3bel JaHHBIX Rat Genome Database (RGD).

Pesynomamor: CpaBHUTENBHBINA aHATH3 TPAHCKPUIITOMOB BBIBIIT 657 TeHOB, audde-
PEHLHUATIBHO SKCIPECCUPOBABILUXCS B runotanamyce runepreH3uBHbIx kpsic HUCAT
1 HOpMOTEeH3UBHBIX Kpbic WAG. Dkcripeccus O6onee yem nojoBuHbI 13 HuX (392 reHa,
T. . 60 %) 6bu1a oBbITIeHa Y Kpbic HUCAL. B nenom nccnenoBanne BeisiBuiio 41 aud-
(hepeHInaNbHO IKCIIPECCUPOBAHHBIN TeH, aHHOTHpOoBaHHBIH B RGD kak cBs3aHHEI C
rurneproHuei. bonee monoBuHBI ATHX reHOB (24 13 41) UMeTH MOBBIIIEHHYO dKCIIpeC-
cuto MPHK B rumoranamyce y kpeic HUCALI. Taxxe eme 3 rena (Cd38, Raplgdsl u
Chrm3) ObITH CBsI3aHBI C BA30KOHCTPUKIIMEH B COOTBETCTBUU ¢ 6a30ii manHbx DAVID.
Otu 44 reHa MOTYT OBITh UTPATh KIIOUEBBIE POJIM VIS PA3BUTHS TUIIEPTEH3UBHOIO (e-
Hotuna y kpeic HUCAT.

3axnouenue: Pe3ynpraThl MCCIe0BaHUS BBIABWIN OOJBLIOE YKCIIO TE€HOB, ONpEIes-
fonmx (QyHKIUIO Tunoranamyca y mononsix kpeic HUCAT Ha cramun dopmupoBaHus
TUIIEPTEH3UBHOTO (PEHOTUNA. DTU PE3yJbTaThl SABIAIOTCS OCHOBOW Ul JaJIbHEHIIEro
M3y4YeHUs] MEXaHU3MOB, CBA3aHHBIX C PA3BUTHEM CTPECC-UyBCTBUTEIILHON THIICPTOHUH.
bnacooapnocmu: Pabora BbimonHeHa npu nopaepkke Poccuiickoro HayuHoro ¢oHza
(Ne 14-15-00118) u 6romxerHoro mpoekta (Ne 0324-2016-0002).
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ODPDPEKT 9TAHOJIA HA ITIOBEJEHWE U ET'O IIOTPEBJIEHUE
Y PYUHBIX I ATPECCUBHBIX CEPBIX KPbIC

P.B. Koxxemsxknna*, C.I'. [lluxeuq, P.I'. I'yneBnu
DPUL] Unemumym yumonozuu u eenemuxu CO PAH, Hosocubupck, Poccus
*e-mail: korimma(@bionet.nsc.ru

KuioueBbie cjioBa: OMAHOIN, MpPeeoIHCHOCHb, 0m6op no nogebenuio, cepble KpblCbl

Lenv uccneoosanus: I'numnoreza 0 TOM, 4TO MOBBILICHHBIH YPOBEHb TPEBOKHOCTH HIIH
cTpecca MOXKET IPUBOJAUTH K AJIKOTOJILHON 3aBUCHMOCTH, HE BCETHA IOATBEPKIACTCS
Ha SKCIIEPUMEHTAJIbHBIX )KUBOTHBIX. Cepble KPbICHI, B TEUCHUE UINTEIBHOIO MEpHOAa
(80 nmokosieHuit) ceneKIMOHUPYEMbIE HAa arpeCcCUBHOE U TOJIEPAHTHOE OTHOILCHHE K Ye-
JIOBEKY, MO3BOJISIIOT UCCIICOBATh B3aMMOCBSI3b MEXKLY TPEBOKHOCTBIO, (pyHKUIMEH Tu-
noragamo-Tunodu3apHo-HaanouednnkoBort cucremsl (I'THC) u ankoronsHOI 3aBHCH-
MOCTBIO, IIOCKOJIBKY Y arpeCCUBHBIX KPBIC MOBBILICHB! U (yHKIIMOHAJIBHbIEC [TapaMETPhl
ITHC, u ypoBeHb TPEBOXKHOCTHU 10 CPABHEHUIO C py4YHbIMU. L{enbto qaHHOoro nccieno-
BaHMs OBIJIO OLICHUTb NOTPEOJICHUE U MPEANIOYTEHUE 3TaHOA, a TakkKe ero 3G QeKT Ha
MIOBEACHUE Y CaMILIOB KPbIC, CEJIEKIMOHUPYEMBIX HA arpecCUBHOE U TOJICPAHTHOE OT-
HOLICHHUE K YEJIOBEKY.

Memoowr: CaMLbl CepblX KPbIC BO BPEMS SKCIIEPUMEHTA COAEPXKAJIUCh 0 OIHOMY B
kietke. 12 % pactBop stanona (1 r/kr) nnn ¢guspacTBop BBOAWIN BHYTPUOPIOLUIMHHO,
ciycts 10 MUH caMIIOB TECTUPOBAJIM B IPUIIOJHIATOM KPECTOOOPa3HOM JaOUPUHTE B Te-
yenue 5 muH. [loBenenue peructpupoBaiu Ha Buaeokamepy. Crycts 5 aHel nocie Te-
CTHUPOBAHHS K KJIETKAM TIO/IBEITUBAIIN 110 JiBe OyTHUTKU ¢ BOgOH u criuptoM (2 %, 5 % u
10 % pacTBOpPBI B Kaxkble Mocienyouue 5 nHeit). Bec OyThIIoK GUKCHpOBAIN KaXible
1-2 nas. 3arem 11 peructpaiuu 3QpQexra OTMEHBI CIIUPT yOoupauu, a yepes 7 1Hel BO3-
Bpamanu 10 % pactBop u nponorkaiu (GUKCUpPOBaTh Bec OYTHUIOK B TEUEHUE 2 THEH.
[TorpebneHne ankorossi CYMUTAIN B I/KI, @ IPEAIIOYTEHUE — B IIPOLIEHTAX OT OOIIEro KO-
JIMYECTBA NOTPEOISIEMON )KUIAKOCTH.

Pezynomamur: Ilocne BHyTpUOPIOIIMHHOTO BBECHUS ATAHOJIA Y PyUHBIX CAMIIOB YMCHbB-
I1JI0Ch YUCJIO BEPTUKAJIBHBIX CTOCK B LIEHTPE Ja0UPUHTA 110 CPABHEHHUIO C KOHTPOJIEM,
YTO MOXKET CBUICTEIILCTBOBATH O MOBBIILIEHNH TPEBOKHOCTH. TaKylo jxe TeHICHLHUIO OT-
MeJaJld M y arpecCUBHBIX KpbIC. B 11eniom 3a 5 nqHel npenbsBIeHNs 3TaHOIa Y KPbIC 10-
Tpebnenue u npeanoureHue 2 % pactropa Obutn MakcuManbHel, a 10 % pactBopa — Mu-
HUMaJIbHBL. Y PYyUHBIX KpbIC IpeanouTenue 5 % pactBopa, a Takxke norpedienuel0 %
pacTBOpa OBbIIIM JOCTOBEPHO BBILIE, UM Yy arpeccuBHbIX. Ilocie ceMuaHeBHON OTMEHBI
3TaHOJIA Y arPECCUBHBIX KPBIC MOTPEOICHNE HE U3MEHSUIOCH, & Y PYUYHBIX CTAHOBHJIOCH
Oosiblile, YeM 10 OTMEHBI, YTO MOXKET ObITh OIHUM M3 MPU3HAKOB aIIMKTUBHOIO I1OBE-
JCHHUS.

3axnouenue: OTOOP cepbIX KPBIC HA PyYHOE [TOBEJCHUE IO OTHOLIECHHUIO K UETIOBEKY BbI-
3bIBACT MOBBILICHUE NOTPEOICHUS U IPEINOYTEHHS 3TAHOIA TI0 CPABHEHUIO C KPhICAMH,
CEJICKLIMOHUPYEMBbIMI Ha arpecCHUBHOE IOBeIEHHE. TOIBKO Y PYUHBIX KPbIC 3aMETHBI
MPU3HAKK aJIMKTUBHOTO MOBEAEHUsS MOCe OTMEHbI 3Tanona. OIHOPa30BOE BBEICHHE
3TaHOJIA HE OKa3bIBACT AHKCHOIUTUYECKOIO ACHCTBHS Y PyUHBIX U arPECCUBHBIX KPBIC,
IIPY 3TOM TOJIBKO Y PYYHBIX KPbIC TOSIBIISIIOTCS HPU3HAKY MOBBIILICHHUS TPEBOXXHOCTHU OT-
HOCHTEJILHO KOHTPOJISL, OIy4aBiiero gpuspactsop.
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B/IIMAHUE ITOBBIIIEHHOTI'O YPOBHA JIEIITVIHA
Y BEPEMEHHBIX MBIIIIEN HA BEC IIJIOOOB U1 SKCITPECCHIO
I'EHOB B INTAIIEHTAX B 3SABMCMMOCTMU OT I1OJIA ITVZIOJOB

A.E. Kynemosa'*, E.H. Makaposa’

! Hosocubupckuti 2ocyoapcmeennsiil ynusepcumen, Hosocubupck, Poccus
2 @UL] Unecmumym yumonozuu u 2enemuxu CO PAH, Hosocubupck, Poccust
*e-mail: a_kuleshova25@mail.ru

KuroueBbie ciioBa: JIenmun, 6€p€Jl/l€HHOCmb, IKCnpeccusi ceHoe, mvlutu, niayenma

L]enu: Oxxupenue y marepeit Bo BpeMs 0epeMEHHOCTH YBEIIMYHBACT PUCK Pa3BUTHS OKHU-
peHust y moroMcTBa. [Ipu OHpEeHUH MOBBIIIAETCS YPOBEHb TOPMOHA KUPOBOW TKAHU
JenThHA B KpoBU. Ha MbIIIax moka3aHo, 4TO MOBBIIIEHHBIH yPOBEHb JIENTUHA BO BPEMSI
OepeMEHHOCTH OKa3bIBAET OTCTPOUYCHHOE, 3aBHCSIIICE OT M0JIa BIMSHUE HAa META00IN3M
moToMcTBa. BO3MOXKHO, 3TO BIMSHHUE PEATU3yeTCsl Uepe3 BO3AeHCTBHE JIETITHHA HA POCT
TUIOJIOB M (PYHKIMIO TuTaleHT. Llenb TaHHo# paboThl — U3YyYHTh BIUSHHUE MOBBIIICHHOTO
YPOBHS JIETITUHA HA BEC IIJIOAOB U IUIALIEHT U SKCIPECCHIO TeHOB CUTHAJIBHBIX U TPaHC-
MOPTHBIX OCJIKOB B IJIAIICHTAX B 3aBUCUMOCTH OT TI0JIa TIOAOB.

Memoowr: ViccnenoBanue NpoBOAMIOCH Ha TEHETHYECKON MOJIETH MBIIIEH C MOBBIIICH-
HBIM YpOBHEM JieITHHA BO BpeMsi OepemeHHOcTH (camku nuaun C57Bl ¢ myranueit
yellow (A¥/a) B mokyce arytu). Ha 13-i1 1eHb OepeMeHHOCTH TUIO/IbI U IUIAIICHTHI B3BE-
IMBAJIK, OTOUpaJIK 00pa3iibl IICUCHHU IJIOZO0B U IUTALCHT. M3 00pa3iioB neueHu BbICIIs-
s IHK, nposoawu [11P-ananu3 jyis onpe/enenus mnoia miooB. M3 o0pa3ios mia-
teHT Bbiesu ooy PHK, ¢ momorisio oOpatHoit Tpanckpuriiuu u [1L[P B peab-
HOM BPEMEHH OLEHUBAJIM OTHOCUTEIHHYIO 3KCIIPECCHIO T€HOB MEPEHOCYNKOB TITFOKO3bI
(GLUT 1,3), nefitpanbubix amuHokucsior (SNAT 1,2,4), uacynnHonogoOHoro daxkropa
pocra 2 (IGF2) u ero peuentopa (IGF2R).

Pesynomamer: Y A¥/a caMOK BeC IUIOJIOB BHE 3aBUCUMOCTH OT HMX I0JIa ObLJI HUXKE Ha
12 %, a Bec mnaneHT — Ha 17 % 1o cpaBHEHUIO ¢ a/a caMKaMH (CTaHIAPTHBIN TeHOTH).
B ornmune oT KOHTPOJIBHBIX CaMoOK, y A¥/a caMOK HaOJI0OIaIMCh MOJIOBBIC Pa3iInyMsl B
SKCIIPECCUU TeHOB B maneHTax: skcnpeccust reroB GLUT1, GLUT3, SNAT1, SNAT4
ObllIa HIKE Y J)KEHCKOTO, YeM Y MY)KCKOTo mosia. Takke HaOMoaIuch TeHOTUITUYECKUE
pasnuus B SKCIPECCUH I'CHOB B IUIALCHTAX IUIONOB OJHOrO Imoja: y A¥/a caMoK dKc-
npeccus reHa GLUT1 B miameHTax Iio0oB )KEHCKOIO 110Jia Oblla HIKE, a IKCIIPECCHUS
reda IGF2R B mianenTax miomoB My>KCKOTO I10JIa — BBIIIE, YeM Y KOHTPOJIBHBIX CAMOK.
3axaouenue: [10BBILICHHBIH YPOBEHB JICITHHA, XapaKTEPHBIH JIsl CAMOK AY/a reHoTHIa,
T depeHIupyeT IKCIPECCUIO TEHOB-TIEPEHOCYMKOB TITIOKO3bI U HEUTPabHBIX aMHHO-
KHCJIOT B IJIAIICHTAX B 3aBUCMOCTH OT I10J1a TIOAOB, YTO MOXKET OBITh OTHON U3 IPUYHH
reHep-crnenn(Guieckoro MporpaMMHUPYIOIIEro BIUSHHUS JIENTHHA. XOTs TOBBIIICHHBIN
YPOBEHB JIEITUHA BO BpeMsi OEPEMEHHOCTH M aCCOLUHPYETCSI CO CHIKCHHBIM BECOM
TUIOJIOB M TUIALICHT BHE 3aBUCHMOCTH OT TOJA IUIOJOB, JaHHBIA 3QQeKT gocTuraercs
pa3HBIMU MYTSAMH, B 3aBUCUMOCTH OT I10JIa TUIOJIOB: Y CAMOK — ITyTeM CHIDKEHUS 3KC-
npeccun rena GLUT1, BenencTBue 4ero MoxkeT CHU3UTHCS YPOBEHb TOCTABKH TITFOKO3bI
K IUTOAY, Y CaMIIOB — IyTeM MOBbImeHus dKkcnpeccuu rena IGF2R, BecnenctBue vero
MOJKET CHU3UThCS ypoBeHb IGF2.

brazooapnocmu: Habora nogepxana PODU (npoexrsr 14-04-00694 u 17-04-00908).
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BbICTPBIE HETEHOMHBIE DOO®EKTbBI AJIbIIOCTEPOHA
B ITIOYKAX KPBIC 1 MBIIIIEN

H.C. Jlorsunenko*, JI.LE. Katkosa, I.C. barypuna, E.11. ConeHoB
DPUL] Unemumym yumonozuu u eenemuxu CO PAH, Hosocubupck, Poccus
*e-mail: ninlo@bionet.nsc.ru

KiroueBblie ciioBa: arvdocmepon, nouxa, Hezenomuuiii agpgpexm, ENaC

Momusayus u yenu: OCHOBHBIM PETYIITOPOM OajaHca HATPHsI B OPraHU3ME SIBJISIETCS
CTEPOUAHBIA TOPMOH KOPBI HaJANOYEYHUKOB ajbJocTepoH. OH peryaupyer peadcopo-
LU0 HATPHSA B IVIABHBIX KJIETKAX SMUTEINS] KOPTUKAIBHOTO OT/esIa COOMPATEeNIbHBIX TPY-
0ok (CCD) nedpona nouxu. [loMmruMo 10MTOBpEeMEHHBIX TEHOMHBIX 3(PPEKTOB, Orocpe-
JIOBaHHBIX Yepe3 B3aUMOJICHCTBUE C KJIACCHUECKUMHU MUHEPAJIOKOPTUKOUAHBIMU peLieH-
TOpPaMHU U PEryJIsILIMIO SKCIIPECCUHU AJIbJ0CTEPOH-UHAYLUPYEMbIX TEHOB, [UIS albJOCTe-
pOHa M0Ka3aHo HaJIW4YHe HereHOMHBIX 3((eKkToB. B HacTosiee BpeMs CTaao U3BECTHO,
4YTO UMEHHO HEIreHOMHbIE 3(p(eKTh ABIAIOTCS (HaKTOPOM pUCKa B (JOPMUPOBAHUU PsiAa
MaTOJOIMYECKUX COCTOSIHUN MO3Ia, CEpACUHO-COCYANCTOH cucTeMsl U noyek. [loaromy
3aja4ell TaHHOTO MCCIENOBaHUs ObUIO U3YUYEHHE POJIM OBICTPHIX HEr€HOMHBIX 3(dek-
TOB aJIbJIOCTEPOHA HA YPOBEHb BHYTPUKIETOYHOTO HATpus B MaBHbIX kieTkax CCD
MOYEK KPBIC U MBILICH.

Memoowr: PaboTy mpoBOIMIIM HA camIlax B3pOCHbIX Kpbic Bucrap u mbimeir C57BI.
BHYTpUKIICTOUHYIO KOHLIEHTPALMIO HATPHUSI U3Y4aId METOAOM (IIIOOPECLEHTHON MHU-
KPOCKOITMH C MOMOLIbI0 Kpacku Na Green Ha OTKPHITOM KOHLE €IMHUYHOIO CETMEH-
Ta CCD KpbICHI WIIM MBIIIN NIPU PE3KOM M3MEHEeHHU [Na+] B OMBIBAIOIIEM PacTBOPE C
137 MM 1o 14 mM.

Pesynomamor: AnbpoctepoH B Qusnonorndeckord koHmeHTpanuu 10 HM He u3MeHs
ypoBeHb HaTpusi B maBHOU kieTtke CCD mpu 137 MM, HO 3HAYUTENBHO MOBBIIAN €r0
nipu 14 MM B ombIBaromieM Oydepe Kak y Kpbic, Tak u y MbIrei (p < 0.05). Herenomabrit
3¢ QeKT anpJocTepOHa Ha YPOBEHb BHYTPHUKICTOYHOIO HATPHsl MPOSIBISIICS B HEPBbIC
10-15 cexynn nociue ero qo0aBieHus U ObUT OoJiee BhIpaskeH y Kpbic. OHOBpEMEHHOE
¢ anpaocTepoHoM pobasieHue amuiuopuna (10-5 M), 6rmokaTopa HaTpUEBOro KaHaja,
HUBETUPOBAJIO 3 (PEKT aNbJOCTEPOHA Y KPBIC, YTO CBUIETEIBCTBYET 00 YUaCTHU B 3TOM
nporiecce snuTenuanbHoro HarpueBoro kanana (ENaC). I'masasie xiretkn CCD modek
Mmbiuield muaun C57Bl otnnyanich MeHbLIeH PeaKTUBHOCTBIO 110 OTHOILEHHIO K aJIbJ10-
CTEpPOHY, YTO, MO-BUJUMOMY, OOyCJIOBIEHO BHJIOBOH CIELU(UUYHOCTHIO CBOWCTB KJle-
TOYHOH MEMOPAHBI.

3axnouenue: B pesynprare JaHHOTO MCCIENOBAaHMS BIEPBbIE OOHAPY)KEHBI BHIIOBbIC
0COOEHHOCTH HETEHOMHOTO 3¢ (eKTa ajlbA0CTEPOHA HAa YPOBEHb BHYTPUKJICTOYHOI'O Ha-
TPHS IPU PE3KOM €ro U3MEHEHMH B OMBIBAIOLLICH cpeae.

brazooapnocmu: Pabora nognepxxana rpanrom POOU Ne 17-04-00912 u 6romkeTHBIM
rpoexToM Ne 0324-2016-0002.
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METABOJIMYECKIUI OTBET HA CIIAJKO-KVMPHYIO ITUIITY
Y MBIITEN, CKIOHHBIX I YCTOMYMBBIX K PA3BUTUIO
IVETAPHOI'O OKVMPEHIS

E.H. Maxkapoga'*, A.JI. Tonuap?

L @UAI] Hnemumym yumonoauu u 2enemukxu CO PAH, Hosocubupck, Poccus
2 Hosocubupckuii 2ocyoapemeennviil ynugepcumem, Hosocubupck, Poccus
*e-mail: maken@bionet.nsc.ru

KawueBble ciioBa: duem-undyyuposantoe odicuperue, Mbliiil, Yene600H0-JCUPo8oll 0OMeH

L]enw: IloTpeOnenre MUY ¢ MOBBIIIEHHBIM COJIEpP/KaHUEM caxapa U KUPOB UHAYIHPY-
€T pa3BUTHE OKUPEHUS y 4YeJOBEKa M >KUBOTHBIX, IPUYEM CTENEHb OKHPEHHS IINPO-
KO BapbUpYeT BIUIOTH JO €r0 MOJHOTO OTCYTCTBHSI Y HEKOTOPBIX 0coOei. MexaHn3Mbl
Pa3BUTHUS O)KUPEHUS, MHIyIIUPOBAHHOTO JUETON, Majio u3y4yeHsl. BoisiBienue merabo-
JMYECKUX 0COOCHHOCTEH, aCCOIMUPOBAHHBIX CO CKIOHHOCTBIO MM YCTOWYHBOCTBIO K
Pa3BUTHUIO OKMPEHNS, TO3BOJISIET BECTH HAIPABJIEHHBIN MIOMCK T€X CJIBUTOB B PETYIIALIUN
YIJICBOAHO-KMPOBOTO 00MEHA, KOTOphIE 3aIyCKaroT pa3BUTHE OkUpeHus. Llenbio nan-
HOM paboThl OBLIIO M3yYEHHUE OCOOCHHOCTEH YITIEBOIHO-KMPOBOIO OOMEHA Y MBIIICH,
CKJIOHHBIX M YCTOHYMBBIX K Pa3BUTHIO AUET-UHIylIHpoBaHHOTO oxupenus ([1O).
Memoowvr: Camox Mbimeid uann C57Bl conepikain MHIUBUIYalbHO HA CTAHAPTHOM
KopMe ¢ 4 1o 16 Heaenu KU3HU, 3aTeM 4acTh MBIIIEH OCTaBIIsUIN Ha CTaHIapPTHOM KOpMe
(KOHTPOJIB), OCTAILHBIM JIOTIOJTHUTENIBHO JaBaJIM CIAAKOE [eYEeHbE, CeMS IMOICOTHEYHH-
Ka ¥ cBUHOE caio (crnaako-xkupHas nuima — CXKII) u coneprxanu Ha nuete 8 Henens. [1o
Becy Tena mbliie, norpednssmmx CXKII, nenunu Ha ycTONYMBBIX (HE OTIIMYAIUCH OT
KOHTPOJIS) U CKIIOHHBIX (BECHJIM 00JIbIlIe KOHTPOJIbHBIX Mbiiei) K JINO. ExxenenenbHo
M3MEpsSUTA BeC Tesla M NOoTpebiaeHne nuiny. B KoHIe SKcreprMeHTa MPOBOIMIN TECThI
TOJICPAHTHOCTH K IVIFOKO3€ U MHCYAHHY. OLeHnBa Il OMOXUMHUYECKUE TTOKa3aTeIl Kpo-
BHU, SKCIIPECCHIO T€HOB, BOBJIEYEHHBIX B PETYIALNIO TOTPEOICHUS MUILHY, B THIIOTAJIaMy-
C€ ¥ TeHOB, OIPE/IENAIONNX YYBCTBUTEIBHOCTh K HHCYIHHY, B )KUPE U MBIIIIIAX.
Pezynomamer: Mpim, yctoituusbie K IO, He 0TIHMYaIUCh OT OCTAIBHBIX IO Macce Tella
B MOMEHT OTCaJIKH OT MaTepeil, HO y>Ke CO BTOPOH HEJeNIM MHANBUYaIbHOTO Co/leprKa-
HUS W BILIOTH 10 npeabsieienns COKI1 MeHble BeCHIM U MOTPEOIISUIM MEHBIIE MU
110 CPABHEHHUIO CO CKIOHHBIMU K /IO M KOHTPONBHBIMH MBIIIAMH. YPOBHH IJTIOKO3HI,
TPUIIIMLEPUIIOB U XOJIECTEpPHUHA B KPOBH Y CKIOHHBIX K JIMO MbIeit OblTH BhIIIE, YEM
y yCTOHUUBBIX, oHaKo norpednenne CXKII moBkImano ypoBHE X0JIECTEpUHA U TTIOKO3bI
He TOJIBKO Y CKIOHHBIX K /IO, HO M y yCTONYMBBIX MbIlIel Toxxe. UyBCTBUTEIBHOCTD K
MHCYIINHY y CKJIOHHBIX K JIMO MpIeli Obliia CHUYKEeHa 10 CPaBHEHUIO C KOHTPOJIBHBIMHU
Y YCTOWYMBBIMU MBIIIAMH U HE Pa3nuyaliach Y KOHTPOJIBHBIX U YCTOWUYHMBBIX MBIIIEH.
OpHaKo TOJEPaHTHOCTH K TNIIOKO3€ Obljla CHI)KEHA KaK y CKIOHHBIX, TaK U Yy yCTOHYH-
BbIX K JIMO MpImIei.

3axnouenue: Paznuunast cKJIOHHOCTH K pa3Butuio MO y Mbieil accouuupoBaHa ¢
Pa3IMYHON perysiuell MoTpeOIeHNs U PacXoia SJHEPTHH HE TOJBKO IPU MOTPeOIeHUH
CIXII, Ho 1 B cranAapTHBIX ycnoBusix. OxHoi u3 npuunH passutus MO MoxeT ObITh
HECTIOCOOHOCTH 0c00eH MoIePKUBATH UyBCTBUTEIBLHOCTh K HHCYJIMHY MIPU NOTpeoIe-
HUM CJIAJIKO-)KUPHOU MUILIH.

brazooapnocmu: Pabota nomjepxana OrompkeTHbIM poektoMm 0324-2016-0004.
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CEPOTOHMHOBBIE PEHHEIITOPbI B MEXAHU3MAX PEI'YJIAIIN
TEHETUYECKU JETEPMUHNPOBAHHON ATPECCUBHOCTHU

B.C. Haymenxko
DPUL] Unemumym yumonozuu u eenemuxu CO PAH, Hosocubupck, Poccus
e-mail: naumenko2002@bionet.nsc.ru

KuaroueBble cioBa: cenemuuecku oemepmunuposanioe nogseoene, azpeccis, Cepomonut, cepomoHuHosble
peyenmopbl, KpublCbl

ArpeccuBHOCTb — Haubonee uzydaemas GopMa MOBEICHHUS, TOCKOJIBKY JIEKHT B OC-
HOBE aCOLMAJbHOI0 M KPUMHMHAIBHOIO MOBEACHUS JItoneH. Arpeccus >KUBOTHBIX, Ha-
[IpaBJICHHAsl Ha YeJIOBEKa, TECHO CBs3aHa C MPOLECCOM JIOMECTHKALUM >KUBOTHBIX H,
[0-BUIUMOMY, SIBIISIETCS NepBOH (POPMOI1 arpecCMBHOIO MOBEACHUS, KOTOPYIO Hadyalu
LIeJICHAIIPABICHHO U3y4aTh B FTEHETHUECKOM acriekTe. OqHUM U3 Hanbosee KPYITHbIX HC-
CJICZIOBAaHMH B 3TOM HAalpaBJICHUHU SIBJSIETCS MpoBoanMasi B MHCTUTYTE LUTOJIOTMU U
renetukn CO PAH mMHoOrONETHSS CeNeKnus AUKUX CephIX KPhIC-MAactokoB (Rattus nor-
vegicus) Ha TIOBBILIEHHYIO arPECCUBHOCTD I10 OTHOLLIECHHUIO K YEJIOBEKY U €€ OTCYTCTBHE.
B pesynbrare cenexuuy ObIIM MOJIyYEHBI ABE JIMHUU KUBOTHBIX, CYILIECTBEHHO Pa3iy-
YAIOLIUXCS 1O BBIPAXXEHHOCTH JAHHOTO THIIA arPECCUBHOTO MOBEICHUS. MHOIOUUCIICH-
HBIC HCCIICIOBAHUS, IPOBOIUMbIC HAa 3TUX JKUBOTHBIX B J1a0OPaTOPUU HEHPOreHOMUKU
MOBEACHUS, BBISIBWIN 3HAUUTEIBbHYIO poiib ceporoHnHoBoi (5-HT) cucremsl mo3ra B
PEryisLum arpecCUBHOTO oBeAeHs. B yacTHOCTH, HAammMK paboTaMu ObLIO OKAa3aHO
BOBJICUCHUE KAK MUHUMYM 5 pa3iMyHbIX PELIENTOPOB, onocpeayromux aeiucteue 5S-HT
Ha HeHpoHbl, U3 14 cymectByrommx. B noknazne Oyner pacckazaHO O HAlIMX IOCIEA-
HUX JaHHBIX, yKa3blBaowux Ha posb 5-HT1B, 5-HT2A, 5-HT2C u 5-HT7 peuentopos
B MEXaHM3MaxX T€HETHYECKH JECTEPMUHUPOBAHHOIO arpecCUBHOIO NosBiICHUS. B TO *xe
BpeMsi 0c000e BHUMaHUE OyAeT yACICHO KIIOUEBOMY PEryasTopy GyHKIHMOHAIBHON aK-
tuBHocTH 5-HT cucremsl mosra — 5-HT1A peunentopam, KOTOpble U3y4arOTCsl B TaHHOM
MOJIETIH B TEUCHUE UIUTEILHOTO BPEMEHHU.

brazooapnocmu: Pabora nonnepxana rpantoM POOU Ne 16-54-12016.
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METUIMNPOBAHME THK KOMHATHON MYXU
MUSCA DOMESTICA L.

10.M. Huxonopor*, T.T. AxmeTkupeeBa, I.B. benbkoBckas
Hnemumym 6uoxumuu u eenemuxu Ygpumckozo nayunoeo yenmpa PAH, Ypa, Poccus
* e-mail: nikonorov@anrb.ru

Kuarouesslie cioBa: memunuposanue JJHK, komnamnas myxa, 00HOpbL MEMUNbHBIX 2PYIN

Momueayusa u yeru: Metunuposanue JTHK urpaer cyliecTBeHHYIO pojib B PEryJsLHU
TeHHOH aKTMBHOCTHU Yy JKMBOTHBIX M pacTeHuil. HacekoMble mpeacTaBisiOT UHTEPEC B
KaueCTBE MOJICJIbHBIX OOBEKTOB JJIsl UCCICIOBAHMS SIMUTCHETUIECKUX MEXaHU3MOB pe-
anu3anuy GEeHOTHIINYECKON MIIaCTUYHOCTH, IOCKOJIBbKY cucTeMbl MeTuianpoBanus JHK
y HUX B TOW WJIM UHOM crenenu pexyrupoBansl (Glastad et al., 2011). J{ns koMHaTHOM
Myxu M. domestica L., o aHanoruu ¢ nposodwioit Drosophila melanogaster (otpsn
Diptera), Hanboiiee BEpOATHBIM SIBIAETCS yyactue npoueccos Mmerunuposanus JHK B
SMHUICHETUYECKOM PENpOrpaMMHUPOBAHUM SKCIPECCHU ICHOB Ha PAaHHHUX CTAIHUSIX M-
opuorenesa (Lyco, 2015). Hama 1ienp — BBISBJICHHE B COCTaBE Pa3IMYHBIX (ppakiuit
JHK xoMHaTHON MyXHM METHJIMPOBAHHOIO LIMTO3MHA M W3Y4YCHUE BIUSHHSA OJHOKPAT-
HOT'O BBEICHUS B IUILY JOMOJHUTEIBHOIO KOJMUYECTBA JOHOPOB METHIIBHBIX TPYII HA
OHTOT'€HE3 U PENPOAYKLHIO POAUTEIHCKOTO U MOCIIEIYIOIIETO OKOICHHUH.

Memoowr u ancopummsi: B xauecTBe 00beKTa MCCICIOBAHUN HCIONB30BAIUCH 0COOU
KOMHATHOH MYyXH U3 JINHUM C COKpalleHHoH (Sh gen) 1 yBenTUUEHHOHN IPOJOIIKUTEIBHO-
CTbIO )KU3HU (L gen), nonydeHHbIe IpU 0TOOpE U3 ucxoaHoi iuaun Cooper. ctounnku
METHJIBHBIX IPyNIl (METHOHMH M aJIEMETHOHMH) UCIIOJIb30BAINCh B (PU3HOIOrMUECKUX
J103aX, PACCYMTAHHBIX JUIS )KUBOTHBIX, B BHJI€ OJHOKPATHOH J00OABKU B MUY JIHUNHKAM
III Bo3pacra. Hanuuue B coctaBe JJHK koMHaTHOM MyXu 5-METUILUTO3MHA OIIPEIEISIIN
€ IOMOUIBIO MeToa METHIIYyBCTBUTENbHOU [TLP.

Pezynomamur: Ha Bcex cTagusix OHTOreHe3a NPUCYTCTBUE METHIIMPOBAHHOTO LIMTO3UHA
B JIHK KOMHATHON MyXH HOCHUT «CJIEIOBOI XapaKTep, 38 UCKIIOUYEHUEM KOAUPYIOLIUX
oOJsiacTell OrpaHUYCHHOTO Yuciia reHoB. Jlo0aBIeHue B MUILLy HCTOYHUKOB JJOHOPOB Me-
TWIBHBIX TPYIIN HE IPUBOAMWIO K 3aMETHOMY yBesnnueHuto comgepxkanust B JIHK 5-me-
TWILUTO3UHA. BbIpaxkeHHbIME OHOJIOrHMYecKUMU 3((PeKTaMu SBISIIOTCS YBEJINYCHHUE
MPOJIOJKUTEIBHOCTH KHU3HU U INIOJOBUTOCTH 0COOCH, ITOTYYaBIINX C HUIIEH METHOHUH
U aIeMETUOHUH, U PE3KOE CHIXKEHHE IOKa3aTelied MPpUCHOCOOIEHHOCTH Y UX HOTOM-
ctBa. MuanmanbeHoe conepxanne B JJHK 5-merunuroznna 6610 0TMEdeHO y ocoleit
13 TOCJICAYIOIIETo MOKOJICHUS B 00CHUX JIMHUSAX U B3POCIIBIX UMAro U3 JUHUM L gen, 4To
MOXeT OBITh BBI3BAHO BPEAHBIM BiusiHueM MetuinpoBanusd JHK, cipoBounpoBanHoro
MPUCYTCTBHEM HM30bITKAa JOHOPOB METHJIBHBIX I'PYIII, HA HNPOAOJDKUTEIBHOCT KU3HU
MMaro 4yBCTBUTEIIbHBIX 0CO0CH 1 BBKMBAEMOCTb UX ITIOTOMCTBA.

3axnouenue: BpickazaHO MPEANONOKEHHE O BO3MOKHOCTH HMCIOJIb30BaHUS YacTH H3-
OBITKa JIOHOPOB METHUJIBHBIX IPYII, HOJyYaeMbIX ¢ nuuie, aus metuiauposanus JHK
KOMHATHOH MyXH.

brazooapnocmu: Pabora nognep:kana rpanrom PODU Ne 15-04-04801-a u BeImoTHEHA
¢ ucnonb3oBanneM MatepuanoB LIKII «Komrekuus nmadoparopHsix Hacekombix» UBIT
VHII PAH.
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PEIIPOTYKTUBHAS SHIOKPUHOIOI S CEPEBPUICTO-
YEPHBIX JIMCULL: 9®DEKTHI [UIUTEABHOV CEJTEKIINN
HA TOMECTUKAIIVMIOHHOE ITIOBEJEHUE

JL.B. Ocamuyx*, JIL.H. Tpyt
QUL Unemumym yumonoeuu u eenemuxu CO PAH, Hoéocubupck, Poccus
*e-mail: losadch@bionet.nsc.ru

KuroueBnlie citoBa: domecmukayus, cepebpucmo-uepHoie auUcuybl, penpoOyKmMueHdas JHOOKPUHONO2US

Momusayus u yenu: VICTOpUUeCKUN U MPAKTUYECKUHN OMBIT JOMECTUKAIIMY ITOKa3bIBAET,
YTO HACIIEJICTBEHHOE MTPe0Opa30BaHNe MOBECHHS UTPAET CYIIECTBEHHYIO POJIb B M3MeE-
HEHUSX PENPOAYKTUBHON (PYHKIIMHU Y IOMECTUIIUPOBAHHBIX BUIOB )KUBOTHBIX. OcOOCH-
HOCTBIO B3aMMOCBSI3U MEXKIY MOBEICHUECKON peakIuell KUBOTHOIO Ha MPUCYTCTBHE
YeJIOBeKA U €T0 PEIPOyKTUBHBIM ITOTCHIINAIOM SIBIISICTCS peayin3anus 3pdekron uepe3
SH/IOKPUHHBIC MeXaHu3Mbl. OJTHAKO MaJOU3y4YeHHOU MPOOIeMOil OCTaeTCs BhISCHEHUE
KOHKPETHBIX TOPMOHAJIBHBIX 3BEHBEB, KOTOPHIC MOIBEPIKCHBI BO3ICHCTBHUIO TTOBECH-
YECKOW CEJIEKIINU. YIOOHBIM OOBEKTOM JIJISl HCCIIEIOBAHUS ATOM MPOOIIEMBI SBIISIOTCS
cepeOpHcTo-4epHbIe JIMCHUIIBI, KOTOPbIE CPaBHUTEIHHO HEAABHO OBLTH BOBJICYCHBI B
OpOUTY IOMECTUKAIMN U HE UMEIOT JUIMTEIBHON MCTOPHH pa3BeleHusl B HeBolie. OHU
JIEMOHCTPHUPYIOT MO0 OTHOIICHHUIO K YEJIOBEKY MPEUMYIICCTBEHHO TPYCIUBO-000POHH-
TETbHBIC U arpECCUBHBIC peakiuu. [[enbi0 JaAHHOTO MHOTOJICTHETO UCCIICIOBAHNS SIBU-
JIOCh M3yYEHHUE CEIEeKIIMOHHBIX N3MEHEHUI YHAOKPHHHBIX MEXaHN3MOB Pa3MHOKEHUS Y
cepeOpHUCTO-YepHBIX JTUCHII.

Memoovwt u areopummsr: Axanemukom J1.K. benseBbim u podeccopom JIL.H. TpyT my-
TEM JJIUTEIHHOW CEJICKIIMHU IO MOBEACHUIO CO3J[aHa MOy CepeOpHCTO-4ePHBIX
JIMCHULL, TPOSIBISTIONINX TOJOKUTEIBHO-IMOHOHAIBHYIO, APYKETIO0OHYIO PEaKIHIO I10
OTHOIIEHUIO K JiofsaM. OHa MOCIyXujla MaTeprajoM /IS aHaJIn3a JJOMECTHKAITMOHHBIX
npeoOpa3oBaHUil TOPMOHATIBHBIX MATTEPHOB ACTPAIBHOTO IIHKIIA, OepeMeHHOCTH, (o-
TOTIEPUOAMYECKOTO KOHTPOJIS PENPOAYKTUBHBIX MPOIECCOB, TECTUKYISPHON (DYHKIIUH,
CEKCyaJIbHOIO MTOBEICHHUS, & TAKXKE IIPEHATATIBbHOTO PAa3BUTHSI TOHA/.

Pezynomamer: JInutenbHasi moBeneHYECKas CENEKIUS JIMCHI] IpUBENa K YyCTOHYHMBO-
My TIOBBIIICHUIO (DAKTUYCCKON M MOTCHIMAIBHON IJIOJOBUTOCTH y CaMOK 4epe3 Top-
MOHAJTBHBIA MEXaHU3M, YCHINBAs YHIOKPUHHBIA MyTh MOMACPKaHUSI OEPEMEHHOCTH U
ocCIabnsisi CUTHAJIBHOE 3HaueHue (POToneproa Kak OCHOBHOTO CPEJOBOTO PEryisiTopa
PENPOMYKTHBHBIX PUTMOB. Y CaMIIOB CEJEKIHs CHU3WMIA CEKCYaJbHYH aKTHBHOCTB,
CIIEPMOTIPOYKIIMIO ¥ TOPMOHAJIBHBIN OTBET HA CEKCYyalIbHYH) CTUMYIISAIIMIO 0e3 cylie-
CTBEHHOTO M3MeHEeHUs (PepTUIbHOCTH. B npeHaTalbHbIi MIEpUoJl OHTOTEHE3a OTMEue-
HO yCKOpeHue (HOopMHUpPOBaHUS TUIOPU3aPHO-CEMEHHUKOBBIX CBSI3€H. YHUBEpPCATbHBIN
TOPMOHAJIBHBIA MEXaHW3M JOMECTHUKAI[UH XKUBOTHBIX, 3aKIIOYAIOIINICS B CHIDKEHUHU
(YHKIIMOHAIFHOW aKTUBHOCTH THITO(PU3APHO-HAIIIOYEYHUKOBONH CHCTEMBI, (hOPMHUPO-
BaJICsl y JIUCHI] YK€ B TIPEHATAILHBINA TIEPHO/T.

3axnouenue: Cenexuusi cepeOpPUCTO-YEPHBIX JIUCUI] HA IMMHHAIUIO arpECCUBHBIX U
TPYCIUBBIX PEAKLUN IO OTHOIICHHUIO K YEJIOBEKY COMPOBOXKAAIACH HACIEICTBEHHBIMHU
peoOpa3zoBaHUSIMU HEHPOIHIOKPHHHON PETYISAIINN MTOBEICHUS, ACCOITMUPOBAHHBIMHU C
XapaKTEePHBIMH M YCTOHYUBBIMI N3MEHEHHUSIMH TOPMOHAIBHBIX TTAPAMETPOB PETIPOAYK-
TUBHOW (D)YHKIINHW, KOTOpBIE, B CBOIO O4Yepe/ib, HHYIIUPOBAIH Kackaa MOphoQyHKITHO-
HaJIBHBIX MTOCIIEACTBAN B CHICTEME Pa3MHOKECHHSL.
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MO>KHO JI1 UCCJIETOBATH TEHETUKY MHTE/IEKTYAJIBHBIX
CIIOCOBHOCTEN Y TIABOPATOPHOW MBIIIII?

O.B. Ilepenenkuna, B.A. T'omu6pono, H.B. Mapkuna, A.1O. Tapacosa,

WM. Iloneraesa™
Mocxkosckuii eocyoapcmeennwitl ynugepcumem um. M.B. Jlomonocosa, Mockea, Poccus
*e-mail: ingapoletaeva@mail.ru

KutioueBble ci10Ba: nosedenue HCUBOMHbBIX, KOCHUMUBHbLE NMEeCMbl, CE/IEKYUSL, MPEBOHCHOCHb, KPbLCbl, MblUU

Kparko ommcana UCTOpHUsI TeHETHUECKUX HCCIEIOBaHUM B J1a00paTopuM, CO3MaHHON
JI.B. Kpymnnackum B MI'Y. JI.B. KpymuHckuil BBIABUHY KOHLEILHIO, COITIACHO KOTO-
POIi MOBEJCHNE KUBOTHOIO CKJIAIBIBACTCS U3 TPEX KOMIIOHEHTOB. OH yTBEpKAall, 4TO
MOBEACHUE KUBOTHOTO 0a3upyeTcs HE TOJBKO HA BPOXKACHHBIX, BUIOCICHUPUICCKUX
PeaKUMsaX U BIyUYCHHBIX aCCOLMALNAX, HO YTO UX CIEIYET JOMOIHUTH €le OJHON MEH-
TaJIbHOU KaTeropuen — 3J1eMEHTapHON pacCyqOYHOU JesTenbHOCThIO. IlepBoHauanbsHo
uzaen KpymmHcKoro He BCTpETHIIN OAACPIKKH, XOTsl oHM Hauuiu monnmanue y J[.K. be-
nsieBa u b.JI. ActaypoBa. B maboparopuun Kpymmackoro Obiiia cienaHa MOMbITKA TeHe-
THYECKOI'0 MCCIIECJOBAaHMS MIPU3HAKA «CIIOCOOHOCTD K KCTPAIOJISALUI», 0 KOTOPHIM
MOHUMAJIACh CIIOCOOHOCTH HE NMEIOILET0 aHAJIOTMYHOI'O OIIbITA >KUBOTHOI'O HAMTH MPH-
MaHKy, KOTopasi, ABUrasich, ncuesaia u3 nois 3penus. Ha ocHoBe rubpuaHoi momyss-
LM KPBIC (CKPEIIMBAHUE MACIOK X Ja0OpaTOpHas Kpbica) ObLI HaYaT OTOOP HA BHICOKHE
[IOKa3aTeNIM 3TOro NpHU3HaKa. PemeHue 3Toi 3agaunM KpblcaMu MCXOAHOM TMOpUAHON
HOIYNALUN OBIJIO CTATUCTUYECKHU IOCTOBEPHBIM, OJHAKO KPBICHI IOCIEAYIOIIUX I0-
KOJICHUH CEJIEKLMHU CTaJu OOHApyXUBAaThb HACTOJIBKO BBICOKHH YPOBEHb TPEBOXXHOCTU
(HecMOTps Ha UHTEHCUBHOE MPHUPYUEHHUE), YTO SKCIIEPUMEHT MPOAOIDKUTH HE YAAJIOCh.
[To3nHee Ha OCHOBE T€HETHYECKH I'€TePOTreHHON MOMYJISLUK MbIIIeH OblI HayatT Apyrou
CEJICKLIMOHHBIN SKCTIIEpUMEHT. Mpblieil 0TOMpaii Ha BBICOKHE IT0KAa3aTen PeIeHHs Te-
CTa Ha SKCTPAIOJISILMIO C OTHOBPEMEHHBIM 0TOOPOM IPOTHUB MPOSIBICHUN TPEBOKHOCTH
BO BpeMsl TecTUpoBaHus. Takoil 0TOOp Jajl HEKOTOPHIE MOJOKUTEIbHBIC PE3yJbTaThl,
HO B LICJIOM OTBET Ha HEero Obul 04eHb ci1a0bIM. [lomydyeHHbIe IPH 3TOM JaHHbBIE CBUIC-
TEJIBCTBYIOT, UTO CYLECTBYET TECHAs CBSI3b MEKAY CHOCOOHOCTBHIO MBIIIH K PEILICHHIO
KOTHUTHUBHOT'O TE€CTa M MPOLECCAMU, ONPEACIISIOIMMH TPEBOKHOCTD, KOTOPasi, B CBOIO
o4epelib, MPEACTABISIETCS] HEOMHOPOIHOH TI0 CBOEH MPUPOAE U MEXaHU3MaM. DKCIEpH-
MEHTBI, IPOBOAMMBIE HA OCHOBE II0IX0/I0B KJIACCUYECKON TeHETHKH, IOJKHBI COTIOCTAB-
JSITHCS ¥ AOIOJHATHCS 3HAHUSAMHU 110 POJIM B peaiu3aluy IOBEICHHUS OTACIbHBIX [CHOB.
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MYTAIIMA YELLOW B IOKYCE ATYTU Y MBIIIIEN ITOJTAB/ISIET
9KCITPECCHIO TEHOB BEJIKOB, KOHTPOJIMPYIOHNINX
MHTEHCBHOCTD OKMCJIEHMA CBObOJHBIX JKMPHbBIX
KVC/JOT B CKEJIETHBIX MBIIIITAX, 3AIOJITO

JO MAHUNOECTAIIVIN OKVPEHWA

1O.B. TTuckynosa'*, A.B. baknanos?, A.1O. Kazannesa?, H.M. baxan':?

! Hosocubupckuti 2ocyoapcmeennsiil ynusepcumen, Hosocubupck, Poccus
2 @UL] Unecmumym yumonozuu u cenemuxu CO PAH, Hosocubupck, Poccust
*e-mail: j_mirsanova@mail.ru

KuroueBslie citoBa: cenemuuecroe osicupenue, A moluiu, eensl, Mbluiysl, 6eaviii u Oypulil JHcup

Momusayus u yenu: 3a MOCIeNHUE AECATHIICTHS 3200I€BAEMOCTh OKHUPEHUEM CTPEMUT-
csl K MacmradaM naHjaeMud. Y JIOAeH W 9KCIIEPUMEHTAILHBIX TPBI3YHOB BCTPEUYAIOTCS
MOHOJIOKYCHBIE (POPMBI OKUPEHUS, K X YHCIy OTHOCHUTCS MernaHokoptuHoBoe (MK)
OXKUpEHHUE. YIOOHOH MOJeNbIo Juist u3ydeHus pa3Butusi MK OXuUpeHus sBISIOTCS
MBIIHY, Hecymue MyTanuto Yellow B mokyce aeymu (A” mpitm). OHU XapaKTepHU3YIOT-
csl CHMKeHHOM akTHBHOCTHI0O MK perienTopoB Bo Becex KJI€TKax OpraHn3Ma, 4To ¢ BO3-
pacToM MPHUBOAXT K Pa3BUTHIO OXKHUPEHHs W nuadety 2 Tumna. B Hacrosmiee Bpems 10-
CTaTOYHO XOPOUIO OTMMCAH CHEKTP HApyIICHHH YIIIEBOAHO-KHMPOBOTO OOMeHa Ha (oHe
passutoro MK oxupenus y A’ mpimeii. Mbl IPEIONOKIIN, YTO HApyIIeHUs] 0OMeHa
SHEpPIrUM Y MBIIIEH ¢ MyTalueil 4” MOTyT HaunHATbCA 3a/10JIT0 0 Pa3BUTHUS OKHPEHUS.
Lenp maHHOM paOOTHI — U3YUNTH Y A” MBIIIEH ITOKa3aTe! yIIIEBOJHO-)KHUPOBOTO 0OMEHA
M0 Mepe pa3BUTHUS OKUPEHMUSL.

Memoowr: UccrnienoBanu mpiterd muanu C57BL/6J ¢ myTanmet 4”7 (4*/a MbIIIN) U MBI-
1Iel CTaHIapTHOTO TEHOTHIA TAHHOM JINHUHM (a/a MBI, KOHTPOJIb) B TPEX BO3PACTHBIX
rpynmax: 10, 15 u 30 vHegens. Metonom Real-time PCR n3Mepsiii OTHOCHTENBHYIO 3KC-
MIPECCHUIO0 TEHOB B KIIFOUEBBIX OCITKOB, KOHTPOIUPYIOLINX OKUCICHHE CBOOOTHBIX KUPHBIX
kucaoT (CXKK) (uncoupling protein 3 — UCP3; carnitine palmitoyltransferase 1 — CPT1)
W 3axBaT TIIOKO3bI (glucose transporter type 4 — Glut4) B MbIIax; 3amacaHue TPHUIJIH-
nepuaos (TT) (lipoprotein lipase — LPL), nx mo6mmm3aruio (hormone-sensitive lipase —
HSL) u 3axBar mroko3s! (Glut4) B 6enom xupe, a Takxke pacxon sHepruu (uncoupling
protein 1 — UCP1) B Gypom xwmpe.

Pezynomamul: Y KOHTPOJBHBIX a/a MBILIEH HAOTIOAATNCH BO3PACTHBIC H3MEHEHUSI YPOB-
et MPHK Glut4 u HSL B 6emom xxupe u MPHK CPT1 u UCP3 B MpImIIiax: B Bo3pacte
15 Hezenb OHU MOBBIIAIUCH U CHUKAIUCH B Bo3pacTe 30 Hexenb. B Bo3pacte 10 Henens
A”/a MBI HE OTIIMYAIINCH OT KOHTPOJIBHBIX MBIIIEH 110 BCEM HCCIIE0BAHHBIM TTapame-
Tpam, OIHaKO MyTaIus A yCTpaHsja BO3PaCTHYIO JHHAMUKY IKCIIPECCHUH T€HOB OEIIKOB,
koHTpoupyromux okucieHue CXKK B Mprmmax: B Bo3pacte 15 Henenb y A*/a Mbliieit
ypoBau MPHK CPT1 u UCP3 Obimit HIKE, YeM y KOHTPOJIBHBIX.

3axnouenue: Camxennbiit ypoBeHb MPHK CPT1 u UCP3 B MbImiiax mo3BosseT Mpearno-
JaraTh, 9to y A” meimeii camxeno okucienus CXKK emre 1o manuecranum oKupeHus.
310 MOXET crocoOcTBOBaTh HakoruieHHI0 TI' M MPOAYKTOB MEPEKUCHOTO OKHMCICHUS
JUTMHIOB ¢ 00pa30BaHNWEM PEaKTHBHBIX (POPM KHCIOpOJa B KIETKAX MBIIII] U SBISTHCS
JIOTIOJTHUTENILHBIM (DPAKTOPOM, BBI3BIBAIOIIUM WHCYJIHHOPE3UCTEHTHOCTh y A’ MBbIIICH
eute 1o pa3Butus MK oxxupenusi.

bnacooapnocmu: PaboTa BeIOMHEHA MPH MOAJIEPKKE OFOIKeTHOTO mpoekta Ne 0324-
2016-0004.
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JOMECTUKAINA 1 MO3I: COPOKJIET CIIYCTA

H.K. [TonoBa
QUL Unemumym yumonoeuu u eenemuxu CO PAH, Hoéocubupck, Poccus
e-mail: npopova@bionet.nsc.ru

KuroueBble ciioBa: 00Mecmul<auwz, azpeccuseHocniy, Me()uamopbl Mo3ed, CEPpOMOHUH, KOppelsmuenas u3-
MeHdYueocms, cmpecc, ZMI’ZOd)MB’(lpHO—}’lOﬂOG'a}Z cucmema

JlomMecTukanuss JUKUX SKUBOTHBIX — KpPaeyroJIbHbIM KaMeHb LUBMIM3auuu. Waes
J.K. bensieBa 06 0CHOBE IOMECTUKALUK KaK OECCO3HATEIBHOM OTOOpE YEIOBEKOM Ka-
MEHHOTO BEKa HEarpeCCHBHBIX JKMBOTHBIX Oblila MOATBEPXKIEHA MHOTOJICTHUMH YHH-
KaJbHBIMU paboTaMu MHCTHTYTa IUTOJOTUU U TEHETUKH MO JOMECTUKAIMH cepeOpH-
CTO-YEPHBIX JINCHII, KPBIC-TIACIOKOB U aMEPUKAaHCKUX HOPOK. O030p MOCBSILEH PO Me-
JINATOPOB MO3Ta B MEXaHMU3MaX JOMECTHKaUU. [IoayUueHHble B HAIIMX UCCIIEN0BAHUAX
JIaHHBIE CBHJIETEJICTBYIOT 00 Yy4acTHH CEpPOTOHMHOBOW CHCTEMbI MO3Ta B IEPECTpOii-
K€ MOBEJECHUS IPU CEJIEKLIMH >KMBOTHBIX HAa HU3KYI0 arpeCCUBHOCTb. YCTaHOBIICHO,
YTO JOMECTHUKALUs, IPEeBpallaonasl arpeCCUBHOE JUKOE )KUBOTHOE B HEAIrPECCHUBHOE
U JpYXKeIT00HOEe, COPOBOKIACTCS Y KUBOTHBIX Pa3HBIX BHJIOB (CepeOpUCTO-YEPHBIX
JIUCHII, KPBIC-TTACIOKOB U HOPOK) M3MEHEHHEM OCHOBHBIX MOJEKYISPHBIX JIEMEHTOB,
onpeaeNnsomux (pyHKINOHANBHYIO aKTUBHOCTh CEPOTOHMHOBOH CHCTEMBI. ATPECCHB-
HbI€ U HEArpeCCHUBHbBIC KUBOTHBIE PA3IIMYAIOTCS 110 YPOBHIO CEPOTOHHHA B MO3Te€, I10
AKTUBHOCTH OCHOBHBIX (DEPMEHTOB METa0OIM3Ma CEPOTOHMHA U IO IKCIIPECCUH CEepPO-
TOHMHOBBIX PELENTOPOB. AKTUBHOCTh KaTaJIM3UPYIOLIEH CUHTE3 CEpOTOHMHA B MO3Te
TpUNTO(AHTUAPOKCUIIA3bI-2 Y HEarpeCCUBHBIX JKUBOTHBIX MOBBINICHA, AKTHBHOCTH (ep-
MEHTa Jerpajallii MOHOAMHHOKCHIa3bl A — MOHIKEHA. JloMecTUIIMPOBaHHBIE KPBICHI
OTJIIMYAIOTCS OT arpeCCUBHBIX U MO 3KcIpeccun cepoToHnHOBBIX S-HT1A peuentopos:
ypoBenb MPHK 5-HT1A penenrtopa, miioTHOCTh PELENTOPOB B CTPYKTypax MoO3ra U
(GyHKIMOHAIbHAS aKTHBHOCTD Y HUX BBIIIE, Y€M y arpeccHBHBIX. Bce 9To cBUaeTeNb-
CTBYET O CYHIECTBEHHOM POJIM HEHPOMENMATOPA MO3ra CEPOTOHMHA B DBOJIIOLIMOHHOM
IIPOLIECCE TOMECTUKALIUN KUBOTHBIX.

Oco0oe BHIMaHKE 00pAILICHO HA POJIb MEAUATOPOB MO3Ta B KOPPEISITUBHON M3MEHUHU-
BOCTHM IIPH CEJICKUUU IO TOBEACHUIO. IIpencTaBieH KOMIUIEKC NOKA3aTeIbCTB HAlleH
TUIOTE3bl, YTO OJHUM W3 MEXaHHW3MOB BO3HMKHOBEHHUS BAKHEHIINX KOPPEISTUBHBIX
IIPU3HAKOB IPU JOMECTHUKALMM — U3MEHEHUI B OCHOBHOHM CHCTEME CTpecca — TMIIoTa-
JIAMO-THITO(PH3apHO-HAITOUCUHUKOBOH, U PETYISATOpa PENPOAYKLIUH — TUIOTaIaMO-TH-
n0(U3apHO-MIOIOBOM CUCTEMBI, SBIISETCS BOBJICUCHNE B CEIEKIMOHHBIN IPOIecC cepo-
TOHWHOBOW CHUCTEMBI MO3Tra, KOTOpasi, Hapsiy ¢ (pyHKIHEH peryisirtopa arpecCHBHOTO
[IOBECHMSI, KOHTPOJIIMPYET SHAOKPHUHHBIE JKEIIE3bI.
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HEOHATAJIbHBIE PE®JIEKCBI 1 IIOBEOEHUE
IT'MITEPTEH3VIBHBIX KPbIC JINMHUN HUCAT

J.C. ParaeBa*, M.A. Tuxonoga, O.M. Iletposa, T.H. Uronnna, 11.H. Poxxkoga,

E.1O. bpycenues, T.I. Amctucnasckas, C.5. AMcTrcnaBcKuit
DPUL] Unemumym yumonozuu u eenemuxu CO PAH, Hoséocubupck, Poccus
*e-mail: ragaeva@bionet.nsc.ru

KunroueBblie ciioBa: apmepuanvuas eunepmensus, kpuicol, aunus HUCAI, neonamansuvie peghnexcel, noge-
Oenue, KoGHUMUBHbLE QYHKYUU, NIOMHOCMb HEUPOHOB, 2UNNOKAMN

Momusayus u yenu: I'unepToHus — OJHO U3 CaMbIX PACHPOCTPAHEHHBIX 3a00JeBaHUI
y 4eJIOBEKa, U CYLIECTBYET OTAECNIbHBINA BONPOC O MOCIEACTBUSAX TUIIEPTOHUHN BO BPEMsI
OepemenHocTH Ha pa3BuTHE oToMKOB. JInaMs Kpric HUCAL, nonyuennas 8 Ml{ul" CO
PAH, sBisileTcsl reHETUYECKON MOZEIBIO 3CCEHIMAIBHON TMIEpTEH3UH YenoBeka. Mme-
€TCsl HECKOJIBKO PadoT 1o u3ydenuro noseaenus y kppic HUCAL, HO pa3BuTHE KPBICAT
B HEOHATAJILHBII MEPHO 10 CUX IOP OCTaBaJIOCh NPAKTUYECKH HE M3y4YeHHbIM. boiee
TOTr0, UMEIOIIUECS 0 HACTOSILET0 BPEMEHH HCCIIEJOBAHMS TOBEACHUS KPBIC 3TOU T'H-
NEPTCH3UBHOW JIMHUM ObUIM MPOBEICHBI HA >KUBOTHBIX KOHBEHIIMOHAJIBHOIO CTaTyca.
Hcnonp3oBanue *UBOTHbIX SPF-cTaryca moBbIIaeT IOCTOBEPHOCTHb PE3YJbTATOB U
cootBercTBYyeT npaBuiy 3R. Llenpio nanHON paboThl OBLIO OXapaKTepU30BaTh JIMHUIO
HUCAT" SPF-craryca ¢ TO4ku 3peHHs pa3BHTHs peduIEeKCOB U THIIIOKaMIla B HEOHa-
TaJbHOM IIEPHOJIE, a TAKXKE MIOBEICHHUE B3POCIIBIX KPBIC.

Memoowt u ancopummor: Macca Tena Ha 7-i, 14-1 u 25-i 1HU, HEOHATAITBHBIE PEIICKCHI
(6—11-i1 qHM) ¥ TUTIOTHOCTH HEHPOHOB B TUIIIOKamIIe (6-i 1eHb) ObLTH H3MEPEHBI Y KPBIC
muaun HUCAT SPF-craryca, B kauecTBe KOHTPOJIS Ucnoib3oBanach JuHus WAG SPF-
craryca. Y B3pocibixX Kpeic (12—14 Henens) ObUIM N3MEPEHO CHCTOINYECKOE U INACTO-
JIMYECKOE apTepUaIbHOE IaBJICHHE, [TPOBEICHBI IOBEACHYECKHUE TECThI: OTKPBITOE I0JIE,
TECT Ha pacro3HaBaHUE HOBOTO 00bEKTa, KPeCTOOOpa3HbIil JaOUPUHT.

Pesynomamer: Macca tena kpoic auaun HUCAT He oTnnyanack oT KOHTPOJIS B TEUCHUE
NepUOAA BCKAPMIIMBAHUS, HO B3POCIIbIE KPBICHI IEMOHCTPUPOBAJIHM HOBBILIECHHYIO MacCy
TeJa, a Takke runepreHsuto. B neonaransnoMm nepuoae kpoicel HUCAT nemoncTpupo-
BaJI YCKOPEHHOE Pa3BUTHE TaKUX Pe(IEKCOB, KaK 3aXBaT NEPEIHUMH KOHEYHOCTSIMU
Y OTPULATENBbHBIA T'€0TaKCHC. JTO ObUIO aCCOLMUPOBAHO € OOJIBIIMM YHCIIOM KIIETOK B
nByx obnactsx rummokamia (CA1, CA3) mo cpaBHEHHUIO ¢ KOHTpolieM. Bapocibie Kpbi-
cel HUCAI Obiin Gosee akTMBHBI U MEHEE TPEBOXKHBI B TECTAX «OTKPBITOE IOJIEY» U
«KpecToOOpa3HbIil TaOUPHUHTY», TIPU 3TOM pacro3HaBaHne o0bekToB y Kpbic HUCAIL u
WAG He 0TImn4anocs.

3axnouenue: B neonaransHoM nepuone Kpbicbl auHun HUCAT SPF-craryca xapak-
TEPU3YIOTCSl YCKOPEHHBIM Pa3BUTHEM M OOJBIIMM YHMCIOM HEHPOHOB B I'MIIIIOKAMIIE.
B3apocnbie kppicet HUCAID Gonee akTHBHBI M MEHEEe TPEBOXKHBI 110 CPABHEHHIO C KOH-
TposieM WAG Toro e craryca.
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TEHETMYECKNUI KOHTPOJIb YPOBHA HOPAJIPEHAJTIMHA
B IMIIOTAJTAMYCE KPbIC HUCAT M CHEIUVTEHHBIX C HUM
ITPMI3HAKOB

O.E. Peauna'*, C.D. Cmonenckas!, H.U. Epmios!, M. A. T'wnunckuii’, E.B. AHTOHOB!,
A.J1. Mapkens'?

! @UI] Hncmumym yumonoeuu u eenemuxu CO PAH, Hosocubupck, Poccus

2 HUU ¢uzuonocuu u pynoamenmanvroi meduyunvt CO PAH, Hosocubupck, Poccus
3 Hosocubupcruii 2ocyoapcmeennulit ynueepcumem, Hosocubupck, Poccust

*e-mail: oredina@ngs.ru

KuroueBsie cioBa: nopaopenanun, eunomanamye, QTL, ougppepenyuanvno sxcnpeccupylowuecs 2embvl,
Kpbvicol eunepmensugnol tunuu HUCAI'

Momuseayus u yenu: I'unoranamyc SBISIETCS PETYIATOPHBIM HEHTPOM, KOHTPOIHUPYIO-
HIUM TOJiep KaHne ToMeocTa3a. KoHenTpamnuio HopaJpeHaiHa B TUIIOTajlaMyce CBS-
3BIBAIOT C YPOBHEM CTpPECC-PEakTUBHOCTH opranusma. Llenn pabotsl: 1) onpeneneHue
reHeTudeckux JokycoB (QTL), accomumpoBaHHBIX ¢ KOHLEHTpaLuel HopaJpeHaTuHa
B runotanamyce (KHI") runeprensusubix kpeic HUCAT; 2) onpenenenne obmmx QTL,
accounupoBaHHbIX Kak ¢ KHI, Tak u ¢ ApyruMu XapakTepuCTUKaMu THIEPTEeH3UBHBIX
kpeic HUCAT — ypoBHeMm aptepuanbHoro nasieHus (AJl) B TOkoe U PU BO3AEHCTBUU
SMOLIMOHAIIBHOTO CTpecca, BECOBBIMHU XapaKTEPUCTHKAMHM OPraHOB-MHUIIEHEN (IOYKH,
HAAMOYEYHUKH, CEPJILIE), TOBECHNEM KPBIC B TECTE OTKPBITOIO IMOJIS; 3) ONpeaesieHue
reHoB, quddepeniuanbao sxcnpeccupytromuxcs (JI300) B runoranamyce kpeic HUCAT
Y KOHTPOJIBbHBIX Kpbic WAG u Haxomsmuxcs B QTL nepeuncieHHBIX TPU3HAKOB.
Memoowi: QTL-ananus 6b11 iposesien Ha camuax-rudpuax F, (HUCAT x WAG) B Bo3-
pacre 6 mecsueB (n = 126) ¢ ucnonszoBanueMm 149 noauMop(HBIX MHKpPOCATEIUINT-
HBIX MapKepoB. AHaJM3 CUEIUICHUs BBITIONHEH ¢ nmoMolnsio nporpamm MAPMAKER/
EXP 3.0 u MAPMAKER/QTL 1.1. [lyist pacdera moporoBbIX 3HAYCHHH JOCTOBEPHO-
ctu LOD-6amna ucnonb3osanu nporpammy QTL Cartographer Version 1.17, JZmapqtl
(statgen.ncsu.edu). [Touck A1 nposenen y kpeic HUCAT u WAG B Bo3pacte 6 mecs-
ueB ¢ nomoiuipio MukpounnoB RatRef-12 Expression BeadChip (Illumina, Inc., CIIIA)
IUUISL aHAJIM3a YPOBHS TpaHCKpuniuu 22228 TeHOB KPBICHL.

Pesynomameur: Haiinenst QTL, acconnnposanusie ¢ KHI' kpeic HUCAT. Onpenenenst
obmme QTL, accounnpoBanusie kak ¢ KHI, Tak u ¢ yposaem A/l B rmokoe u npu Bo3-
JIEHICTBUM 3MOIIMOHAIBHOTO CTPecca, BECOBBIMU XapaKTEPUCTUKAMU MOYEK, HAAIMouey-
HUKOB, CEp/illa U MOBEACHNEM KpbIC B TecTe OTKphIToro noist. B QTL mepeuncienHbix
npusHakoB onpenaenens! 31 B runoranamyce runeprensuBHbIx Kpsic HUCAI u Hop-
MoTten3uBHbIX WAG. [IpoBesieH mouck noauMoppu3MOB B 3THX TCHAX.

3axnouenue: BBIABICHBI T€HBI, KOTOPBIE MOTYT OKa3bIBaTh BIMSHUE Ha KOHIICHTPAIHIO
HopajapeHasivHa B runoraigamyce kpbic HUCAI' u Ha (eHOTHIHMYECKOE MPOSIBICHUE
psAaa cuerieHHBIX Mpu3HakoB. Ot JOI' ABISIOTCS reHaMu-KaHAugaTaMu JUIs Jaib-
HEHIIero u3y4YeHus ux BIUSHHS HA MEXaHU3MbI Kak (popMHpOBaHUsI cTpecc-3aBUCUMON
apTepUaAIbHON TUIIEPTOHNH, TaK M TEHETHUYECKOTO KOHTPOJIS MOBEACHNUS, SMOLINOHAIb-
HOCTH M HEBPOJIOTHYECKHX 3a00JIeBaHUI YeloBeKa.

brazooapnocmu: Pabota nonjepxana oro/pkeTHbIM poektoM Ne 0324-2016-0002.
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OTCPOYEHHBIE 9®®EKTHI PAHHETO ITOCTHATAJIBHOTO
CTPECCA HA 3KCIIPECCHIO TEHOB INTIOKOKOPTUKOMITHON
U TITYTAMATHOWM CUCTEM B TOJIOBHOM MO3TE MBIIIEN

B.B. PemernuxoB'*, A.A. Crynenunkuna' 2, F0.A. PsOymkuna'-3, T.1. Mepkynosa',
H.IT. bounaps'

L @UAI] Hnemumym yumonoauu u 2enemukxu CO PAH, Hosocubupck, Poccus

2 Hosocubupckuil 2ocyoapemeenvlil meouyunckuil ynueepcumem, Hosocubupck, Poccust
3 Hosocubupcruil 2ocyoapcmeennuiii ynueepcumem, Hosocubupck, Poccust

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

KuroueBble cjioBa: nocmuamanvhblil cmpecce, ZJZlOICOKopmuKOuaHa}Z cucmema, erymamamuas cucmemd,
cunnokamn, cunomanamyc, d)pOHm(lJle(lﬂ Kopa

Momusayus u yenu: PaHHUI NOCTHATaIbHbBINA NIEPUOJL ABIISETCS BaKHEUIINM JJI pa3-
BUTHSI LIEHTPAIILHOW HEPBHOW CHCTEMBI M (POPMUPOBAHUS MOBEJCHUECKOTO (peHoTHa
B3pOCIION 0cO0H. XPOHUUECKHUI CTPECC B 3TOT MEPUO NPUBOAMT K YCUIICHUIO 0a30BOTO
YPOBHSI KOPTUKOCTEPOHA, BbI3bIBas runepaktuanuio ' THC, uto compoBokaaeTcs ax-
TUBANKEH ITyTaMaTHOM cucTeMsbl. Llenbio JanHoi paboThl ObLTO BHISIBUTH BIMSHUE PaH-
HEro MOCTHATAJIbHOTO CTpecca Ha IKCIPECCUI0 KITIOYEBBIX T€HOB INIIOKOKOPTHUKOUIHOM
Y TIIyTaMaTHON CHCTEMBI B Pa3IMYHBIX OT/EJIaX MO3Tra.

Memoowr: Mpiu siuauun C57BL/6 ObLv NOABEPKEHBI ABYM BHAaM IOCTHATAJILHOIO
cTpecca: yarensHoe otaenenue (J{O) nerensiieid ot marepeii (3 4aca B IeHb) U Kpart-
koBpemeHHoe otaeneHne (KO — 15 MuH B 1eHB) B T€UEHHUE MEPBBIX 2 HENeNb KU3HU.
Meronom IILP B pexxrme peaibHOro BpEMEHHM Mbl OLIEHWIINA IKCIIPECCHUIO 7 KITFOYEBBIX
T€HOB IIIOKOPTUKOMJIHOW CHCTEMBl M 13 T€HOB IyTaMaTHOM CHCTEMBI, a TaKXe JKC-
MPECCUIO reHa Avp B TUNIIOKAMIIE, TUIIOTajJaMyce U ()POHTAIBHON KOPe B3POCIBIX CaM-
LIOB MBIIIEH.

Pesynomamor: Mplu, noiBepKeHHbIE UIUTEIHHOMY OT/AEJICHHIO B IETCTBE, OKA3aJIN
M3MEHEHHs B 9KCIIPECCUU T€HOB B PA3IMYHBIX OT/AEIaX Mo3ra. Y HUX HaOIIonajcs CHU-
JKEHHBIN ypoBeHb 3kcrpeccuu Crhrl B rummnokamie u cooTHorienus GR/MR B rurio-
KamIe u runotanamyce. Kpome Toro, y 3Toi Tpymibl HAOIIOHAeTCsl YCUIICHHE IKCIIPEC-
cun Crh u Avp B runoranamyce u Fkbp5 Bo ¢ponTanbHoii kope. B To xe Bpemst y KO
rpymnIbl HaOMIoAaIoCh JIMIIL YCUIIGHHE dKCIIpeccun Avp B runoTanaMmyce. [ eHsl miyra-
MaTHOW CHCTEMbI ObLTH MEHBIIIE TIOIBEPKeHbI m3MeHeHusiM. Tak, rpynmna JIO nokazana
TOJIBKO CHIDKEeHHUE dKcnipeccun Grin2b u coornomenust Grin2b/Grin2a v Grin2b/Grinl.
3axnouenue: Takum 00pa3oM, HaIllK PE3yabTAThl AEMOHCTPUPYIOT, YTO JITUTEIBHOE OT-
JIeJICHHE TI0 CPABHEHHIO C KPATKOBPEMEHHBIM IIPUBOIUT K O0Jiee BHIPaKEHHBIM H3MEHE-
HUSM B DKCIIPECCUU T€HOB, 3aTParuBasi pa3iIudHble KOMIIOHEHTHI CTPECCOPHOTO OTBETA,
takue kak Crh-Crhrl aktuBupytomyio cucremy, GRs—MRs, y4acTyromue B Moaenu-
poBanuu u nonasienun akruBHoct [ THC u Fkbp4-FkbpS, Genku, yuacTByromue B
obecnieuenuu (usuonorndeckoro orera GRs u MRs. Kpome toro, miurensHoe oTe-
JICHWE TIPUBOJMT K CHMKEHUIO dKcrpeccud Grin2b, 4To MOXKET OKa3bIBAThH BIMSHUC HA
CHUHANTHYECKYIO MJIACTUYHOCTb.
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VMCCIEOOBAHME SKCIIPECCUN TEHOB AIPEHOPEIIEIITOPOB
VI PEAKIIVIS ITIPECTUMYJ/IBHOTO MHTMBVPOBAHWSA Y KPBIC
CTEHETUYECKOWM KATATOHUEN

M.A. Pszanosa*, O.U. [Ipokynuna, T.A. Anexuna
QUL Unemumym yumonoeuu u eenemuxu CO PAH, Hoéocubupck, Poccus
*e-mail: ryazanova@bionet.nsc.ru

KuroueBble ¢10Ba: Modenb KaMamonuu, npecmuMyibHOe UHSUOUPOBAHUE, HOPAOPEHEPSULECKas CUCeMd,
anvghal A- u anvgha2- aopenopeyenmopul

Momusayus u yenu: B ULul" CO PAH nox pykoBoxactsom 1.0.H. B.I". Konnakosa Obuia
co3nana quHusA Kpeic ['K (0T clloB «reHeTndeckas» u «KaTaToHUs), IPeApacioIokeH-
HBIX K PEaKUUsIM KaTaJelNTHYEeCKOro 3acCThiBaHHA. J[aHHBINM THIT KaTaTOHWYECKHX pe-
aKIUI XapakTepeH Uil Jrofel ¢ Mu30(ppeHne, 4To Jalo OCHOBAaHHE IMPEAIoiararb,
yTo KpbIchl TuHUK ['K 1o kpaifHeill Mepe 4acTUYHO BOCIPOU3BOAST ICHUXOMATOIOTHIO
yenoBeka. B CBA3M ¢ ATMM aKTyaJbHO HCCIIEOBAaHHE NMPECTUMYJIBHOTO TOPMOMKEHUS
(prepulse inhibition — PPI) y kpsic 'K, mockosbky OHO SIBISIETCSI HHIUKATOPOM, OTpa-
aromuM criocobHocts HHC ¢unbsrpoBars cencopryto nHpopmarmio. HM3sectHo, uro
PPI B Gombuieli cremeHd HapylleH MpU MHM30(PEHUH, a TAKXKe MMPH HEKOTOPBIX JpY-
rUX Icuxuarpudeckux 3adoneBanusx (Swerdlow, Psych. Pharm., 2008; Sanchez et al.,
Rev. Neurol., 2011). M3BecTHO TakxkKe, YTO alpeHOPELENTOPHI HIPAIOT BAXKHYIO POJIb
B apurarenbHbiX peakuusix ([unmxuna u ap., XKypu. BH/I, 2003; Stone et al., Brain.
Res., 2009) u, BeposTHO, MOTYT y4acTBOBaTh IposiBieHnn Kararonuu y kpeic ['K. Ilens
paboThI — UCCIIEIOBATH PEAKIHIO TPECTUMYIBHOTO HHTMOMPOBAHUS Y KPbIC HHOPEAHOM
muaun ['K u onenuts sxcnpeccuro MPHK renoB anbdal A- u anbgpa2A- agpeHoperien-
TopoB B Mo3re kpbic ['K.

Memoowr: UccnenoBanue npecTuMyabsHOro TopMmoxkerns y kpeic 'K u WAG B ycTaHOB-
ke TSE Startle Response System (Germany), onpenenceHue konndectsa MPHK renos
aIPEHOPEIETITOPOB B CTPYKTypax Mo3ra KpbIc (JIOOHast Kopa, THIIOTAIaMYC, CPeTHIH 1
npojonroBarbiit Mo3r) metogom [P B peansHOM BpemeHu.

Pesynomameor: BpisiBIeHO CHUKEHNE YPOBHS IPECTUMYIBHOTO TOPMOYKEHUS Y KPBIC JIH-
nuu ['K. JlocToBepHo OoJiee HU3KHI ypOBEHb TPECTUMYILHOTO TOPMOKEHHS [TOKa3aH KaKk
nipu cusie npectumyina 75 nb (mo Mauny— Yutau: U = 24.0, p < 0.001), Tak u ipu 85 nb
(mo Manny—Yutau: U = 25.0, p < 0.001). bosee BbIcOKMe 3HaYCHUSI aMILTUTYAbI ped-
JieKca B3JiparuBaHusi oOHapyxeHbl y Kpbic ['K. BbIsSBICHO CHHUKEHUE SKCIIPECCHH TeHa
alA-agpenopenentopa B cpenneM (p < 0.02) u mpomonroBarom mo3sre (p < 0.01), a Taxoke
MOBBIIICHUE SKCIIPECCUU T'eHa 02 A-aapeHopenentopa B 100HoH kope (p < 0.002). Kpome
toro, ko3 dunuent MPHK rena a1 A-angpenopeuentopa/MPHK rena a2 A-anpeHopenen-
TOpa B IMPOAOJITOBATOM MO3re U J100HOM Kope Kpbic muann ['K Obi1 cHmkeH (p < 0.05).
3axnouenue: I3mMenenHast sxcripeccus reHoB ol A- 1 a2 A-apeHopenenTopoB B MO3re
kpbic UK 'K MoXkeT criocoOCTBOBATE CHUYKEHUIO BBIZIENIEHUS HOpaApEHAINHA B CHHAII-
TUYECKYIO IEJIb U Pa3BUTHIO TOPMO3HBIX peakiuil. CHUKEHHAs peaKiys MPeCcTUMYIb-
HOTO TOPMOYKEHUSI CBHJETEIBCTBYET B IMOJIb3y (DYHKIIMOHAIBHOTO CXOJICTBA KPBIC JIH-
Hun ['K kak reHeTnveckoil MOJeNTu MIM30(PPEHHYECKOM TICUXOMATOIOTHH C TIPOTOTHIIOM.
bnacooapnocmu: Pabora BeinonHeHa mpu nojuepxkke Poccuiickoro ¢ponaa gpynmamen-
TajabHbIX uccnenoBanuii (Ne 16-04-01325) u 6romxerHoro npoekTa (Ne 0324-2016-0002).
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CPABHUTEJIbHBIV AHAJIN3 TPAHCKPUIITOMOB CTBOJIA
MO3TI'A Y TMITEPTEH3VIBHBIX KPBIC JINMHUN HUCAT
M HOPMOTEH3MBHBIX KPbIC JINHUNN WAG

JILA. ®enoceesa'*, B.M. Epumos'-2, A.JI. Mapkens! 2, O.E. Penuna!
L @UAI] Hnemumym yumonoauu u 2enemukxu CO PAH, Hosocubupck, Poccus

2 Hosocubupckuii 2ocyoapemeennviil ynugepcumem, Hosocubupck, Poccus
*e-mail: fedoseeva@bionet.nsc.ru

KawueBble ciioBa: cmpecc-3asucumas eunepmonusi, cmeoi mosea, RNA-Seq, ougpepenyuanvro sxcnpec-
cupyrowuecs 2envl, kpoicol aunuu HUCAI”

Momusayus uyenu: HeMpoHbI CTBOJIA MO3Ta KOHTPOJIUPYIOT AaKTUBHOCTh CUMITATUYECKOM
HEPBHOW CHCTEMbI U UTPAIOT BXKHYIO POJIb B PErYJSIMU YPOBHS apTepHaTBLHOTO JaB-
nenus (Al). Llenpto HacTOsIICH pabOTHI OBLIIO BRIICHEHHE IIEHTPATIHLHBIX MEXaHH3MOB,
JIAIONIMX BKJIAJl B TEHETUYECKYIO MPEAPACIIONOKEHHOCTh Pa3BUTHUS CTPECC-3aBUCUMOI
¢dopmsl runepronun y kpsic HUCAT.

Memoowr: C nomomipio RNA-seq merona Obll NMPOBEAEH CpPAaBHUTENBHBIA aHAIU3
TPAHCKPHIITOMOB CTBOJIA MO3Ta (TIPOJOJITOBATHIA MO3T U MOCT) TUTIEPTEH3UBHBIX KPbIC
HUCAT u nopmorensuBHbIX Kpbic WAG B Bo3pacte 3 mecsiieB. [ist BoisiBeHus qud-
(depeHmanbHO 3Kcnpeccupyronmxcs: reHoB (JIOI) ucnonb3oBaiu makerT mporpamm
Cufflinks/Cuftdiff, mst BestBinenus JIOI, qarommx MakCUMallbHBIN BKJIa B MEKIUHCH-
HBIC pa3NIuyus, UCTOIb30BaIu Meton PLS-DA.

Pesynomamur: Beero B crBosie mosra kpeic HUCAT 1 WAG B Bo3pacte 3 MecsiieB ObLIO
Haieno 184 JIDIN ComiacHo ux aHHOTAIUMK B 0a3ax AaHHbIX, cpeau DI Obuto onpene-
JieHO 22 TeHa, aCCOIMUPOBAHHBIX C TUTICPTOHUCH, a TAaKXKe C 3a00JICBAHISIMU IICHTPATTh-
HOW HEPBHOW CHUCTEMBI M C PSJOM 3a00JIEBaHUH, YaCTO COIMPOBOXKIAIOIINX Pa3BUTHE
THIIEPTOHUH (3200JIeBaHMsI UIMMYHHOW CHCTEMbI, HHCYJTUHOPE3UCTEHTHOCTh, AUA0ET).
®dyHkuuoHabHAs aHHOTaIus J(OI BeIsIBHIIA Psii OMOIOIMYECKUX MPOIIECCOB, KOTOPHIS
MOTYT OKa3bIBaTh BJIMSHHME HA Pa3BUTHE apTepHanbHON runepToHun y kpsic HUCALT.
Hawubonee craructiuecku 3HauuMol 0buta rpymnmna J1O1, onucsiBaemast TepMuHOM «hor-
mone metabolic processy, BkiIroyaromas B ce0si HECKOIBKO T€HOB, KOHTPOJIUPYIOIIUX
OMOCHHTE3 CTEPOUIHBIX TOPMOHOB. BbUIH HalZICHBI ITPYIITBI TEHOB, OMUCHIBAEMBIX TEP-
muHamu «blood circulationy, «regulation of blood pressure», «regulation of blood vessel
size», «muscle contraction» n «tissue remodeling». BbuTH BBISBICHBI TPYMIBI TEHOB,
ACCOIMMPOBAHHBIX C OTBETOM Ha Pa3JIMUHbIC CTUMYIIBI, TAKHE KakK «response to endoge-
nous (hormone) stimulusy, «response to external stimulus», a Taxke «response to stress»
(oxidative stress). Ananu3 B 60a3ze naHHbix KEGG 1103B0HIT BBISIBUTH HECKOJIBKO METa-
OonvecKux myTed, B QyHKIIMOHUPOBAHUN KOTOPHIX MOJKHO OXKHJIAaTh HAHOOIee 3HAYH-
MbIe MeKITuHEHbIC pa3nuuns. C moMornibio PLS-DA MeTosa BRISIBICHBI T€HBI, KOTOPBIC
MOTYT JIaBaTh MaKCUMaJIbHBIM BKIIaJl B MEXKIIMHEWHBIC Pa3THIHSL.

3axarouenue: TlonmydeHHbIC pe3ynbTaThl TO3BOJSIOT POJBHUHYTHCS B IOHUMAHUU 1ICH-
TPAJIbHBIX MEXaHH3MOB T'€HETHYECKOH IperpacroNoKeHHOCTH K Pa3BUTHIO CTpecc-
3aBUCUMOI (DOPMBI TUTICPTOHUH.

bnazooapnocmu: Pabora nognepsxana rpantom PH® u 6romxerHbiM npoekTom Ne 0324-
2016-0002.
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9P®PEKT BBICOKOCETEKTUBHBIX ATOHVCTOB 5-HT,
PEIIEIITOPOB HA SKCITPECCUIO HEMPOTPO®MYECKIX
®AKTOPOB B MOS3T'E MBIIIIEN

A.C. IIpioko'*, T.B. Mnsunbaena!, E.A. ®unumonora?, B.C. Haymenko!
L @UAI] Hnemumym yumonoauu u 2enemukxu CO PAH, Hosocubupck, Poccus

2 HAW ¢puzuonocuu u hynoamenmanvroil meduyunst, Hosocubupck, Poccus

*e-mail: antoncybko@mail.ru

KutroueBble cJ10Ba: cepomonuH, azoHuUCbl, Helpompoduueckue Gakxmopsl, Heupompoguueckuii haxmop
mo3zea, BDNE, enuanvnviii netipompoguueckuii paxmop, GDNE, oogpamunoswiii netipo-
mpoguueckuil paxmop, CDNF

Momusayus u yenu: CeporonnHoBbie penentopbl 2A noaruna (5-HT,,) urpator Bak-
HEHIIyIo pojib B MEXaHMU3MaX JIeCTBUS aHTH/ICTIPECCAHTOB U AHTUTICUXOTHYECKHX TIpe-
naparoB. C Apyroi CTOpoHbl, HepoTpodhudeckue GakTopbl, TAKHE KaK HEHpOTpoduue-
ckuit pakrop mosra (BDNF), ruanbublii Heiiporpoduueckuii pakrop (GDNF) u no-
(damuHOBEII HelipoTpoduueckuit paktop Mosra (CDNF), Toxe BOBJI€UEHBI B MaTOTeHE3
U JIeYeHNe MHOTHX IICUXMATPUYECKUX U HelpoJiereHepaTuBHBIX 3a0oaeBaHnid. OaHaKO
pons 5-HT,, penentopos B perynsuuu sxkcnipeccur BDNF in vivo He Obuia uccnenosana
C HUCTIOJI30BAaHNEM BBICOKOCEIICKTHBHBIX aTOHUCTOB, B TO BpeMsl KaK (P PEeKT aKTHBAIHN
5-HT,, peuenropos Ha sxcnpeccuto renoB GDNF u CDNF in vivo nuxorna ne nccineo-
Basicsi. TakuM 00pa3oM, LeNbIo IaHHOH paboThl cTasno u3ydeHue 3GpGexToB AauTenpHON
aktuBanuu 5-HT,, penentopoB BBICOKOCCTICKTUBHBIMH arOHUCTAMH Ha SKCIPECCHIO
Herporpoduueckux pakropoB BDNF, GDNF u CDNF B rosioBHOM M03re MbIIIICH.
Mamepuanvr u memoowr: Cmemannbiid 5-HT,, | - aronner DOI u BhICOKOCENEKTUBHBIE
aronuctsl TCB-2 n 25CN-NBOH (B 13 u 100 pa3 6onee cenekruBHbie, yem DOI cooT-
BETCTBEHHO) BBOJMJINCH B3POCIBIM camilam Mbitieit muauu C57BL6 B Teuenue 14 nueit
B no3e 1 mr/kr B/0. Yposenb MPHK uccienyeMpix TeHOB ObLI ONPEICICH ¢ MOMOIIBIO
konmuectBeHHOro OT-IILIP B peanbHOM BpeMeHH.

Pesynomamor: Hamu BorsiBieno, uto TCB-2 u 25CN-NBOH (#0 He DOI) 3HauuTensHo
yBenuumin ypoBHu MPHK rena BDNF B runmokamre, uepHoii cyOCTaHIIMU U CTpUa-
TyM€ B 3aBHCHMOCTH OT IMpPOsBIseMON celekTuBHOCTH. CxomHbiM oOpasom TCB-2 u
25CN-NBOH ysenmunnu ypoBenb MPHK GDNF B uepHoii cyOCTaHIINN U THIITIOKAMIIE.
25CN-NBOH cymectsenno yBennumi yposenb MPHK CDNF B runmnoxammne, ogHaxo
cHm3mI B uepHoi cyOcranumu. Takxke TCB-2 camzun ypoens MPHK Bo ponTansHoi
Kope.

3axnouenue: Takum o0pa3oM, HaMH BIIEPBBIE MOKa3aHO, YTO JJIMTENIbHAS aKTHUBAIUS
5-HT,, peuenTtopoB BHICOKOCEIEKTUBHBIMU arOHUCTAMU CLIOCOOHA MOJYIMPOBATh IKC-
npeccuto Heliporpopuueckux GakropoB BDNF, GDNF u CDNF in vivo. B nemnom aro-
Hucthl TCB-2 1 25CN-NBOH MoryT ObITh yI0OHBIM HHCTPYMEHTOM B MCCJIEOBAHUN
B3aumoziericTeus 5-HT,, perentopos u HelpoTpodhuueckux GakTopos.
bracooapnocmu: Pabora BhIosHEHa npu nojjepxke Poccuiickoro HaydHoro (onaa
(rpant Ne 17-15-01021).
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XAPAKTEPUCTUKU BPOKIEHHOTO ITIOBEJEHV A TUHUN
KPbBIC, CEJIEKTMPOBAHHBIX 110 BO3BYIMMOCTM HEPBHOI
CUCTEMBI K JEMCTBUIO STEKTPMYECKOTO TOKA

H.B. llupsiesa*, M.b. [1aBnosa, A.U. Baiino
Hnemumym ¢pusuonoeuu um. U.I1. Ilasnoéa PAH, Canxkm-Ilemepoype, Poccus
*e-mail: nvvaido@mail.ru

KuoueBbie ciioBa: 6‘036)/014/\/100}1’11), HepeHasl cucmema, Kpblcol, CeleKyusl, noseoenue

Momusayus u yeru: llpn ananmze QpyHKIIMOHNPOBAHUS HEPBHON CHCTEMBI Pa3UYaioOT
TPH OCHOBHBIX IOHSTHS: IIPOLIECC, CTPYKTYPY U cocTosiHue. IlonsTHe QyHKIMOHATIBHO-
ro coctosiHus HepBHOU cucteMbl (DCHC) game Becero ompenensercs kak QoH, Ha KO-
TOPOM pa3BHUBAIOTCS MOBEIEHUYECKUE aKThl U COOTBETCTBYIOLIME UM Nporecchl. OTHUM
n3 BakHermmx nokaszareneit ®CHC sBnsieTcss BO30OyAMMOCTD, CYIIECTBEHHAS! POJIb KO-
TOpOI B peasin3allii HOPMaJIbHOTO M MaTOJIOTUYECKOTO IMOBEICHNUs BIIEpBhIE Oblia MO/-
gyepkuyTa W.I1. [TaBnoBeiM. OgHAKO 10 HACTOSIIETO BPEMEHH MOBEIEHYECKUI pernepTy-
ap >)KUBOTHBIX, CBA3aHHBIN € BO30yAMMOCTBIO HEPBHOI CUCTEMBI, HCCIIEIOBAH JJAJIEKO HE
noJHo. Llenbio mpeacTaBieHHON padoThI SBUIICS CPABHUTEIBHO-TEHETHUYECKUN aHAIIN3
psiia pa3HOBUIAHOCTEH 0e3ycI0BHO-PE(IEKTOPHOTO NOBEACHUS Y JIMHUN KPBIC.
Memoowl u aneopummsr: J|J19 N3yu4eHUs] XapaKTePUCTUK BPOXKAECHHOTO MOBEJIEHUS HC-
MOJIb30BAJIM  KJIaccuueckue TecThl: oTKpbIToro mnomist (OI1) mo K. Xommy, TpeBoxHO-
ctu (TemHO-cBeTIas kamepa — TCK) mo C. ®aiin u arpeccuBHOCTH 10 P. XaTunHCOH.
OOBEKTOM HCCIIEA0BAHNS CITY KN JIBE IMHUHU KPBIC, CEIEKTUPOBAHHbIE B Ja00paTopun
renetukn BH/I nnctutyTta no Beicokomy (3.5 V) BII u nuskomy HII (0.7 V) noporam
BO30yIMMOCTH HEPBHOH cucteMbl, 70-ro mokoneHus orOopa. CTaTHuCTHUECKYI0 00pa-
OOTKy pe3yJIbTaTOB MPOBOIUIIN ¢ IOMOIIBIO MakeTa nporpamm Statgraphics PLUS 5.0.
Pezynomamur: O6HapyskeHbl MexnHeHble pasimmunst: 1) B OI1 — y HU3KOBO3OYyMMOi
nuHuu Kpbic BII nBurarenbHas akTHBHOCTH (YMCIIO MEPECEUEHHBIX KBAIPaTOB) AOCTO-
BepHO (p < 0.05) BhIIIe TakoBOH Y BbICOKOBO30OyauMon simanu HII, muis kotopoii xapak-
TepHBI OoJiee BHICOKHME MOKAa3aTeIH BEPTUKAIBHOW aKTMBHOCTHU (CTOWKM), TPyMHUHIra H
smonroHanbHOCTH (Oomockl); 2) B TCK — xapakTepuCTHKH JTaTEHTHOTO MEpUoAa, Bpe-
MEHH HaXOXKJCHHUS B CBETIION KaMepe, YUCII0 OOITIOCOB B 00CUX YaCTsIX KaMephl y KPbIC
yuann HIT amke (p < 0.05) TakoBOTO y )KMBOTHBIX MPOTHUBOTIOIOKHOW IMHUY CEJIEKIIHN.
XoTst BEICOKOBO30ynnMbIe KphIchl imHnH HII ObIcTpee oreHnBaroT 00CTaHOBKY U OOJIh-
1Ie BPEMEHHU MPOBOAT B TEMHOM Kamepe, AJsl HUX XapaKTepHO OOIblIee YUCIIO Tepe-
XOJIOB M@Ky KaMepaMHu; 3) B TECTE arpecCUBHOCTH — MMOPOTH B3AparuBaHus U arpeccuu
(IpHHSATHE KPBICOH MO3BI «OOKCEepa») TaKkKe T0CTOBEPHO HMKe Yy Kpbic muaun HIT mo
CcpaBHEHUIO ¢ HM3KOoBO3Oyammoi nmunueit BII. Panee Hamu Obl1a ycTaHOBICHA BBICOKAS
Koppessinusl 00J1€BOM UyBCTBUTEIBHOCTU C (PyHKIIMOHAJIbHBIM COCTOSHUEM HEPBHOMN
CUCTEMBHI (110 BO3OYTUMOCTH), ¥ ITUM MOYKHO OOBSICHUTB TIOJTYYECHHBIH PEe3yNbTar.
3axnouenue: Takum 00pa3oM, yCTAHOBJIEHBI MEXIMHEHHBIC Pa3siMuus MO XapakTe-
PHUCTHUKaM BPOXIEHHOTO MOBEJCHUSI y KPBIC ¢ KOHTPACTHBIM YPOBHEM BO30YIUMOCTH
HepBHOH crcTembl. CyIIeCTBEHHO, YTO HECMOTPS Ha TO, YTO MEXKIMHEHHbIE pa3inuyus
0 BO30YAMMOCTH COXPAHSIOTCS HA OTHOM YPOBHE B TEUCHHE HECKOJIBKUX JCCITKOB I10-
KOJIGHUH CEJIEeKLNH, TaK K€ KaK ¥ pa3jInuus 10 IOBEACHUIO, UX HAPaBICHHOCTb MCHSI-
€TCsl, a 9TO CTaBUT BONPOC O HEOOXOAMMOCTH TIIATEIBHOTO UCCIIEI0BAHMS HECTAONIIb-
HOCTH JIMHEHHBIX TEHOMOB B X0ZIe 0TOOpA.
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BJIMSITHUE MEXXCAMITOBBIX KOH®POHTAILIMI HA YPOBHU
KOPTUKOCTEPOHA I TECTOCTEPOHA B KPOBI Y KPbIC,
CEJIEKIHMMOHMPYEMDIX ITO IITOBEJEHUMIO

C.I. uxesuu*, M.1O. Konomenko, P.B. Koxxemsikuna, P.I. I'yneBuu
QUL Unemumym yumonoeuu u eenemuxu CO PAH, Hoéocubupck, Poccus
*e-mail: shikhsvt@bionet.nsc.ru

KuroueBnlie citoBa: nogedenue, omboop, cepvie Kpblcol, KOHppoumayuu, KOpmuKoCcmepoH, mecmocmepon

Lenv uccnedosanusn: Cpean MHOTUX (aKTOPOB, BIUSIOIIUX HA SKCIPECCHIO arpecChH,
paccMaTpuBalOTCs, B YAaCTHOCTH, T€HETHYECKHE M TOpMOHajbHbIE. COmIacHO OAHOM
W3 TUNOTE3, TOBBIIICHHOE COOTHOIIEHHE YPOBHEH TECTOCTEPOHA/KOPTHU30JIa B KPOBH Y
YesloBeKa MOYKET CBHU/IETENIbCTBOBATh O MPEAPACIIONIOKEHHOCTH K arpeccuu. Torma kak
y CaMIIOB KPBIC YCHJICHHUE arpecCHd COIMPOBOXKIACTCS MOBBIIICHHBIM COOTHOLICHUEM
YPOBHEH TECTOCTEPOHA/KOPTUKOCTEPOHA B KPOBU TIOCIE TECTa PE3UIECHT—HHTPYACP.
OpHako 3TH JaHHbIE HE BCETJa HaXOAAT moiaTBepkaeHue. CeleKIMoHHas MoJelb ce-
PBIX KpPBIC C PYYHBIM U arpecCUBHBIM MOBEACHUEM IO OTHOIICHHIO K YEJIOBEKY JlaeT
BO3MOXKHOCTB HCCIIE/IOBATH TCHOTUITMUECKUE 0COOCHHOCTH TOPMOHAIILHBIX U3MEHEHHIH,
BBI3BAHHBIX MEXCAMIIOBBIMU KOH(ppoHTanusmu. Llenpio nanHo# paboTsl ObLIO Uccie-
JIOBaHKE BIUSHHS 0TOOpA MO TOBEICHHUIO Ha YPOBHU TECTOCTEPOHA U KOPTUKOCTEPOHA B
KPOBH, & TAK)KE UX COOTHOIIICHHUE JI0 U TTOCJIe KOHQPOHTALNH y PyYHBIX, arPECCUBHBIX U
HECENIEKIIMOHUPOBAaHHBIX CAaMIIOB CEPBIX KPBIC.

Memoowr: CaM1I0B U3 OHOHN M TOH K€ MOBEAECHYECKON TPYIIIbl OJHOBPEMEHHO ITOMeE-
IaJIi Ha 5 MUHYT B HE3HAKOMYIO KJIETKY U3 IIPO3payHoro Iiactuka. st onpenenenus
YPOBHSI TOPMOHOB B IIJIa3Me KPOBb Opalin U3 KOHYMKA XBOCTa Cpasy Mmociie KoHPpOoHTa-
Ui, a Taxoke yepes 30 MUHYT, OJIMH | JIBa Yaca Mocje UX OKOHYaHUs. YPOBHU KOPTHKO-
CTEpOHA U TECTOCTEPOHA B IJIa3M€ KPOBH ONPEACISLIIH UMMYHO(EPMEHTHBIM METOJIOM C
MOMOIIBIO crienuanbHbIX Ha0opoB EIA ¢upmer IDS.

Pezynomamul: YpoBeHb KOPTHKOCTEPOHA B KPOBH TI0CJIE KOH(PPOHTAIMN TOCTOBEPHO
TMOBBIIIAJICS Yy CAMIIOB BCEX TPEX MUCCIEAYEMBIX TPYIII; Y HECENEKIIMOHUPOBAHHBIX KPBIC
JI0 ¥ B TEYCHHUE JIBYX YaCOB ITOCIie KOHQPOHTALMI OH OBLI BBIIIE, YEM Y arpeCCHBHBIX U
PYYHBIX )KHBOTHBIX. YPOBEHb TECTOCTEPOHA B KPOBH JI0 KOH(PPOHTAIMH JOCTOBEPHO HE
paszinyancs y caMIioB BCEX TPeX IPYII, a Cpa3y Mociie KOHPPOHTAIMK y PYUHBIX KPbIC
OKa3aJicsl HUKE, YeM Y HECEJIEKIIMOHUPOBAHHBIX M arpeCCUBHBIX )KUBOTHBIX, M CITYCTS
30 MuHYT ocTaBaJicsi 6ojiee HU3KHM, YeM y nocieaanx. COOTHOIIEHHEe ypOBHEH TecTo-
CTEPOHA/KOPTUKOCTEPOHA MOCIIC KOHPPOHTALNI OBLIO BBIIIC Y arPECCUBHBIX CAMIIOB 110
CPaBHEHHMIO HE TOJIBKO C PYYHBIMH, HO M HECENICKIIHOHUPOBAHHBIMH.

3axaouenue: Y HeceleKIMOHUPOBAHHBIX KPbIC KOH(QPOHTALIMY HAYWHAIOTCS Ha (oHe
Ooiee BHICOKOTO 0a3aIbHOTO YPOBHSI KOPTUKOCTEPOHA 10 CPABHEHHIO C arpeCCUBHBIMU
Y PYyYHBIMH CaMIaMH, B TEUEHHE MOCIIEYIOUINX JIBYX YacOB MOCIe KOHPPOHTAIUIH 10-
BBIIICHHBI YPOBEHb 3TOIO TOPMOHA y HUX coxpansieTcsi. Toraa Kak y KpbIC, CENeKIH-
OHHPOBAHHBIX Ha arpecCHUBHOE TMOBEICHHE, OTMeUaeTCsi Oosee BhICOKAsk KOHLIEHTPAIUs
TECTOCTEPOHA MOCcIie KOHOPOHTALMH 110 CPABHEHUIO C PYYHBIMH, KOTOPAst TIOJCPIKHBa-
€TCsI Ha YPOBHE HECENEKIIMOHUPOBAHHBIX KPBIC.

brazooapnocmu: VccnenoBanus MpoBeACHBI B paMKax OropkeTHOTo mpoekta Ne 0324-
2016-0002.
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MOJIEKY/IAPHBIE MEXAHM3MBI ITIO/IOBBIX PA3JITMYUN
YYBCTBUTEJIBHOCTU K MHCYJ/IMHY Y MBIIIEN

T.B. SIxoBneBa
DPUL] Unemumym yumonozuu u eenemuxu CO PAH, Hosocubupck, Poccus
e-mail: jakov@bionet.nsc.ru

KuroueBble ciioBa: nonogvie paziuyus, mMoiepanmiHocms K 2l0K03e, H4YECMEUMEIbHOCHb K UHCYIUNY,
MPHK, Insr, Irs1/2, Pik3cd, Slc2a2/4, morwu aunuu C57BL/6J

Momusayus u yenu: I3B€CTHO, YTO CYLIECTBYIOT I1OJIOBBIE PAa3JIMuusl B Pa3BUTHN METa-
00JIMYeCKUX HApYyLIEHUH: caMIlbl MbIILIEH OoJiee CKIOHHBI K Pa3BUTHIO TUIIEPUHCYIINHE-
MHH 110 CPAaBHEHHUIO C CAMKaMH, OJHAKO BIIMSHUE 110JIa Ha SKCIPECCHIO TCHOB, KOIUPY-
IOLIMX OENIKK TPaHCAYKLUWHU CUTHAJla WHCYJIMHA, U3ydeHo Matio. Llenbio nanHoi padoThl
OBLIO HCCIIEI0BAaTh MOJICKYJISIPHbIC MEXaHU3MBI, JISKAIINE B OCHOBE IOJIOBBIX Pa3InIui
qyBCTBUTEJILHOCTH K MHCYJIUHY Y MBbIILEH.

Memoowi: [10CKONIBKY BIMSIHAE MOJOBBIX TOPMOHOB Ha UyBCTBUTEJIBHOCTh K MHCYJIUHY
3aBHUCHUT OT UX KOHLIEHTPALMH, YyBCTBUTEIBLHOCTh K HHCYJIMHY Y MOJIOJBIX U B3POCIbBIX
JKUBOTHBIX MOXET MEHSTbHCS B XOJI€ CTAaHOBJICHUsI GyHKIMK roHal. B nanHoit pabore Mbl
CpaBHHUBAJIM [1OKA3aTeNIM YIJIEBOAHO-XKMPOBOTO 0OMEHa (BecC Teja, IEYEHU U KUPOBOH
TKaHH, YPOBHH TPUIJIULEPHIOB M XOJICCTEPHUHA B KPOBH Y CBHITBIX U TOJIOJHBIX >KUBOT-
HBIX), MI0Ka3aTeId 4yBCTBUTEIBHOCTH K MHCYIMHY (TOnepaHTHOCTh K ritokose (I'TT),
qyBCTBUTEJIbHOCTD K MHCYIUHY (UTT), ypoBHHU IIIIOKO3bI M MHCYJIMHA B KPOBHU Y CHITBIX
U TOJIOIHBIX >KUBOTHBIX) U ypoBeHb MPHK renoB, xomupyromux OeJIKM TpaHCILyKLIMH
MHCYJIMHOBOI'O CUTHAJNA, B IIEUEHH, B MBILICYHOHN U )KUPOBON TKaHAX Y CAMOK M CaMILIOB
meimeit C57Bl/6) B Bo3pacte 10 Hepens (Monozsie) u 30 Henmenb (B3pocibie). MeTogom
real-time [1L[P B mMpItiax v >kupoBoii Tkauu m3mepsiin yposeHb MPHK renos pereniropa
uHcynuHa (Insr), cydocrpara mHCYIUHOBOTO penerntopa (Irsl), pocharuaummHo3uTomn-3-
kuHa3bl (Pik3cd) v Tpancnoprepa rimoko3sl (Slc2a4), B neuenn — Insr, Irs2, Pik3cd.
Pezynomamur: 1lokazaHo, 4T0 4yBCTBUTEIBHOCTh K MHCYJIMHY MOJIOZBIX CAMOK U CaM-
1oB Mbltreid Juann C57BL/6J He pasnnyanack, TOIBKO Y CAMOK TOJIEPAHTHOCTH K TJIIO-
KO3€ C BO3pPacTOM MOBBIIIAJIACH U YYBCTBUTEIBHOCTh K MHCYJIMHY Y B3POCIBIX CaMOK
Obu1a BhILIE, YeM Y caMILIOB. MI3MeHeHNe ToJIepaHTHOCTH K IVIFOKO3€ y CAMOK C BO3PacTOM
OBLIO acconuupoBaHo ¢ noBbiieHneM ypoBHss MPHK /rs2 B meueHn, a Takke co CHU-
sxerareM ypoBHst MPHK /nsr u Irs] B mbimax u Pik3cd B )xupoBoii TKaHU. Y caMIlOB
¢ Bo3pactoM cHu3mics ypoeHb MPHK /nsr B Mblmnax, Ho noBeicuiicst yposenb MPHK
Pik3cd B mpimmax u Irs] B )kUpoOBO# TkaHU. B3pocibie caMKy OTIUYaINCh OT CaMIIOB
noBbIllieHHBIM ypoBHeM MPHK [Insr, Irs2 w Pik3cd B nedeHu, CHIYKEHHBIM YPOBHEM
MPHK Pik3cd u Slc2a4 B mpimimax u Insr u Pik3cd B »xupoBoii TKaHU.

3aknouenue: MOXXHO NPEIIIONOXKUTD, YTO B OCHOBE MOJOBBIX PAa3IMYUA 4yBCTBUTEIIb-
HOCTH K HHCYJIMHY JIEKHT ITOBBILICHHAs! SKCIIPECCUS TeHOB, KOAUPYIOIIUX OCJIKH TpaHC-
OYKLUU WHCYJMHOBOTO CUTHaNa, B eyeHu. OTCYTCTBHE BO3PACTHBIX M3MECHEHHUN UyB-
CTBUTEJIBHOCTU K MHCYIMHY Y CAMIIOB MOXKET OBITh CIICICTBHEM Pa3HOHAINPABICHHOTO
M3MEHEHUSI SKCIIPECCHU TEHOB O€JIKOB TPAHCAYKLMK CUTHAJIA HHCYJIMHA B [IEYECHU U TIe-
pudepryecKrX TKaHsIX.

bracooaprocmu: Pabora eimonHena mnpu nomuepkke PODU (rpant 15-04-03187) u
oromxerHoro mpoekrta Ne 0324-2016-0002.
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EARLY LIFE STRESS PROMOTES THE CHANGES IN WHOLE-
GENOME DISTRIBUTION OF H3K4ME3 IN PREFRONTAL CORTEX
OF ADULT MICE

N.P. Bondar'*, N.I. Ershov!, A.A. Lepeshko!:2, V.V. Reshetnikov!, Yu.A. Ryabushkina?,

T.I. Merkulova!

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

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

Key words: early life stress, maternal separation, handling, mice, chromatin modifications, H3K4me3

Motivation and Aim: Stressful events in early postnatal period have critical consequenc-
es for the individuals’ life and can increase later risk for the development of psychiatric
disorders. The molecular mechanisms underlying these long-term effects of early life
stress are currently unclear.

Methods: We explored the effects of two types of stress in mice: separation of pups from
their mothers either for 3 hours per day (maternal separation — MS) or for 15 min daily
(handling — HD) during the first 2 weeks of life. Non-handled animals were used as con-
trols. We studied the effects of stressful conditions on individual and social behavior, and
cognitive abilities of adult mice. To assess the involvement of epigenetic modifications
in mediating long-lasting effects of early postnatal stress, we analyzed whole-genome
H3K4me3 profiles in prefrontal cortex using ChIP-seq.

Results: MS males demonstrated reduced locomotory and exploratory activity, as well as
disturbance of spatial memory in Morris water maze. HD males showed decreased anxi-
ety and more active social behavior compared with control. We have revealed significant
differences in H3K4me3 levels only between MS and control groups in 11 chromatin
loci. The revealed loci are located in the promoters of 16 genes, two of them (Pip4k2a,
Ddias) showed significantly increased expression in MS group compared to control.
Conclusion: Our results indicate that early postnatal stress have long-lasting conse-
quences on behavior, gene expression and epigenetic status in adult mice.
Acknowledgements: The work was supported by Russian Science Foundation project
16-15-10131.
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IMMEDIATE AND ENDURING EFFECTS OF BRIEF REPEATED
MATERNAL SEPARATION AND HISTONE DEACETYLASE
INHIBITION IN MICE

0.V. Burenkova*, E.A. Aleksandrova, I.Yu. Zarayskaya
P.K. Anokhin Research Institute of Normal Physiology, Moscow, Russia
*e-mail: o.burenkova@nphys.ru

Key words: early-life stress, maternal separation, corticosterone, olfactory discrimination learning, mater-
nal behavior, contextual fear conditioning, epigenetics, histone deacetylase inhibition, sodium
valproate

Motivation and Aim: Early-life adverse events have the long-lasting neurobehavioral ef-
fects in both rodents and humans through epigenetic mechanisms [1, 2]. Maternal sepa-
ration (MS) model is one of the most commonly used rodent models of early-life adver-
sity. However, the studies with MS shorter than 3 hours are rather scarce, despite the fact
that carrying out manipulations with the pups (various tests, pharmacological injections,
surgical procedures, etc.) during developmental and other investigations requires MS
for the period starting from 30—-60 minutes. The aim of our work was to study immedi-
ate and enduring outcomes of brief repeated maternal separation in 129Sv mice. For the
prevention of possible negative influences of MS we proposed the use of pharmacologi-
cal agent, modulating epigenetic mechanisms, i.e. histone deacetylase inhibitor sodium
valproate.
Methods and Algorithms: Brief repeated MS was performed on postnatal days (PND)
3—6 for 45 min/day (MS-only group). In the MS-valproate group, sodium valproate was
administrated subcutaneously (dissolved in saline at the concentration of 50 mg/kg) on
PND 3-6 during the MS procedure. Saline injections served as control for sodium val-
proate administration (MS-saline group). We performed the analysis of pups’ blood cor-
ticosterone level on PND7. Olfactory discrimination learning was studied on PNDS. As
adults, animals were tested for contextual fear conditioning (males), and for home cage
maternal behavior (females).
Results: We revealed numerous immediate and long-lasting effects of MS: increase in
corticosterone level, the impairment of neonatal olfactory discrimination learning, con-
textual fear memory formation in adult males, and maternal behavior in adult females.
Administration of sodium valproate partially prevented the occurrence of these negative
effects.
Conclusion: Taken together, our findings suggest that even brief periods of maternal
separation such as 45 min/day during the first week of life are sufficient to produce im-
mediate and enduring effects on the physiology and behavior of mice. As a candidate for
their prevention, sodium valproate can be considered.
Acknowledgements: Supported by RFBR Grant 16-34-00253.
References
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THE INSULIN-LIKE RECEPTOR GENE EXPRESSION IN TISSUES
SYNTHESIZING GONADOTROPIC HORMONES AT DROSOPHILA
MELANOGASTER FEMALE SEXUAL MATURATION

M.A. Eremina*, O.V. Andreenkova, N.V. Adonyeva, N.E. Gruntenko,

[.Yu. Rauschenbach
Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia
*e-mail: eremina@bionet.nsc.ru

Key words: juvenile hormone, 20-hydroxyecdysone, insulin-like receptor, Drosophila

An important role in the control of hormonal status in insects is played by a highly con-
served insulin/insulin-like growth factor signaling (IIS) pathway. In Drosophila, this
pathway includes the insulin-like receptor (InR), eight insulin-like peptides (DILP1-8),
the Forkhead box class O transcription factor (dFOXO) and the ortholog of mammalian
insulin receptor substrate, CHICO. The IIS takes part in the regulation of the synthesis of
insect gonadotropic hormones, juvenile hormone (JH) and 20-hydroxyecdysone (20E).
Here we performed an immunohistochemical analysis of InR expression in corpus al-
latum (a JH-producing gland) and follicular ovarian cells (a site of the synthesis of 20E
precursor, ecdysone) during the sexual maturation of D. melanogaster females, and stud-
ied the effect of exogenous JH on InR expression in these tissues. We demonstrated a
stage-specific character of InR expression in Drosophila corpus allatum and follicular
cells: its intensity in young females is much higher than that in sexually mature individu-
als. We also found a negative feedback in the IIS regulation of JH level in Drosophila
adults: an experimental increase of JH titer in young females sharply reduced the inten-
sity of InR expression in corpus allatum and follicular cells.

Acknowledgements: The study was supported by the RFFI grant No. 15-04-02934 and
B.P. No. 0324-2015-0004.
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THE ADVANTAGES OF NON-INVASIVE TECHNIQUES
FOR INVESTIGATION OF PHYSIOLOGICAL PARAMETERS
IN LABORATORY ANIMALS

A.A. Seryapina*, O.B. Shevelev
Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia
*e-mail: seryapina@bionet.nsc.ru

Key words: ISIAH rats, non-invasive methods, MR-angiography, MR-spectroscopy

Motivation and Aim: Validity of scientific research methods is in the spotlight now, along
with growing requirement of adherence to bioethical regulations, developed in accor-
dance with humanistic principles of managing the experiments on laboratory animals.
The use of laboratory animals is controlled by bioethical committees established in bio-
logical and medical scientific organizations, guiding by a range of regulations, such as
the Three Rs principle (Replacement, Reduction, Refinement) [1]. There is also a ten-
dency to minimize the influence of incidental factors (including stress) on measurement
results. Considering that, the experimental registration of physiological parameters must
be preferably non-invasive, yet sufficiently informative. One of methods, which is be-
lieved to meet these requirements, is high-field magnetic resonance imaging (MRI). In
this study, methods of magnetic resonance angiography (MRA) and magnetic resonance
spectroscopy (MRS) were applied to study the physiological parameters in animal model
of arterial hypertension (ISIAH rats) [2].
Methods and Algorithms: The work was carried out in SPF-vivarium (RFMEFI61914
X0005, RFMEFI162114X00010) of the Institute of Cytology and Genetics (Novosibirsk,
Russia). Studied were hypertensive ISIAH rats and normotensive WAG rats at the age of
1 month and then at 3 months. Blood pressure was monitored in non-anesthetized ani-
mals by non-invasive tail-cuff technique. MRI investigation was performed on anesthe-
tized animals to evaluate the hemodynamic parameters and brain metabolites changes.
Results: Non-invasive intravital investigation in ISIAH rats demonstrated that age-de-
pendent increase in the blood pressure of ISIAH rats was associated with increased blood
flow through the renal arteries and decreased blood flow in the lower part of abdomi-
nal aorta. Analysis of brain metabolites ratios showed that establishment of sustainable
stress-sensitive hypertension is accompanied by decrease in prefrontal cortex activity
and mobilization of hypothalamic processes [3].
Conclusion: High-field magnetic resonance imaging (MRI) provides the opportunity for
non-invasive estimation of wide variety of physiological parameters in vivo.
Acknowledgements: The study was supported by Russian Science Foundation (Project
No. 14-15-00118).
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ARGUMENTS ON THE ORIGIN OF THE VERTEBRATE LIVER
AND THE AMPHIOXUS HEPATIC DIVERTICULUM:
A HYPOTHESIS ON EVOLUTIONARY NOVELTIES

V.M. Subbotin

Department of Pathology, School of Medicine, University of Pittsburgh, Pittsburgh, PA 15260, USA
Department Oncology, School of Medicine and Public Health, University of Wisconsin, Madison
WI 53705, USA

e-mail: vsbbtin@pitt.edu; subbotin@wisc.edu

Key words: evolution, homology, chordate, vertebrate, liver, Amphioxus, phylogenetic precursor, Romer,
Darwin

Morphologic changes in evolution imply that all organs must descend with modifications
from homologous organs of a common ancestor (Homology Principle). However, unlike
other visceral organs, e. g., heart, the anatomical features of the liver/portal system have
been highly conserved in vertebrate lineage. Already in the basal vertebrates (Cyclosto-
mata), the visceral post-capillary blood is collected into the portal vein and directed to
the liver, where it breaks into the capillaries again, forming venous rete mirabila, the
hallmark feature of the vertebrate liver. The anatomical stability of this complex arrange-
ment in all vertebrates pleads for the search of the homologous precursor. Amphioxus
possesses the midgut diverticulum, whose vascularization, developmental and topologi-
cal characteristics are similar to those of the vertebrate liver/portal system. Experts have
long suggested Amphioxus diverticulum as the homologous precursor of the vertebrate
liver. The recent discovery of vertebrate liver-specific proteins in the Amphioxus diver-
ticulum supports this hypothesis. However, the Homology Principle obligates us to ask
the important question: What is the phylogenetic precursor of the complex Amphioxus
diverticulum? There is no relevant evidence from putatively preceding forms (existing
or fossil). However, recently discovered facts on Amphioxus’ diverticulum development
(A.O. Kovalevsky and L.Z. Holland) and function, combined with yolk sac vasculariza-
tion in Cyclostomata and fishes by venous visceral blood, reinforce the hypothesis that
Amphioxus’ diverticulum evolved from a yolk sac of an advanced chordate ancestor, as
suggested by A.S. Romer in his analysis on the transition from “visceral” to “somatic”
animals in the evolution of chordates. Earlier, Charles Darwin, based on A.O. Kova-
levsky’s observations, supported similar phylogeny of chordates.
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MOJIEKYJIAPHO-IUTO/TOIMYECKAS XAPAKTEPVICTUKA
PAOA MHOYIOMBE/IBHBIX CMCTEM HA OCHOBE GAL4/UAS
II11 AHAJIM3A ®YHKIIUI MO3TA DROSOPHILA MELANOGASTER

E.H. Auapeesa'*, A.A. Oruenxo'-2, A.JI. Anekceesa', A.B. IMunmiopun’:
! Hnemumym monexynsiproti u kiemounoti ouonozuu CO PAH, Hoséocubupck, Poccus

2 @UL] Unecmumym yumonozuu u 2enemuxu CO PAH, Hosocubupck, Poccust

*e-mail: andreeva@mcbh.nsc.ru

Kawuessie cnoBa: Drosophila, GAL4/UAS, opatisep, nepsuvie canenuu

Momusayus u yenu: ViccnenoBanue Mo3ra Ha Jpo30(uiie HIMeeT BaKHOE 3HAYCHHUE MPHU-
MEHUTEJFHO K Y€JOBEKY, MOCKOJIbKY MOJIEKYJISIPHBIE MEXaHH3MBI, JIe)KAIle B OCHOBE
(yHKIMI HEPBHBIX KIIETOK, KOHCEPBATHBHEI. B wacTHOCTH, OKOJIO 77 % T€HOB YenoBeka,
ACCOIMMPOBAHHBIX € 3200JIEBAaHUSIMH, UMEIOT OPTOJIOTOB y Apo3oduisl [1]. 3amenieHue
reHa Jpo30(Quiibl Ha OPTOJOT YEJIOBEKa SIBISETCS IIUPOKO HCIOIB3YyEMbIM T'€HETHYEC-
ckuM mnoaxonoM. Ha npo3zoduiie skcnpeccuio 1elieBoro rela B EHTPaIbHON HEpBHOW
cucreme (LHHC) unaynupyror npu nomoinu cuctembl GAL4/UAS Ha onpejencHHOR
craguu pa3BuThs opranuzMa. OgHako ajs psaa apaiiBepubix GAL4-nmuHuil kKak He U3-
BECTHA MOJIEKYJIsIpHasl TpaHCTEHHAsI PUPO/IA, TaK U HE ONMCAHBI TOYHBIE MATTEPHBI IKC-
npeccun O0enxa GAL4 B kiieTkax TIiuK W/uim Helponax. JlaHHas paboTa HarpapieHa Ha
BOCIIOJTHEHHUE 3THX MPOOEIIOB.

Pesynomamor: B ITHC nuunnaOK 1po30¢duibl Oblia JAETabHO OXapaKTEPU30BaHA 3KC-
npeccus Ocenka GAL4, uHAylnupoBaHHAsl MOCPEICTBOM IPalBEPOB U3 CICIYHOIIUX
JUHUH, onydeHHbIX n3 Bloomigton Drosophila Stock Center (BDSC): Ne 458 (elav-
GAL4), Ne 8760 (elav-GAL4), Ne 8765 (elav-GAL4), Ne 7415 (repo-GAL4) u Ne 1774
(“69B”). HeoOxoauMo OTMETHTB, YTO T'eH elav KoAMpyeT OeJoK, crieru(uIHbIi A
HEUPOHOB, a TE€H repo — ISl TNHAIBHBIX KJIETOK. [Ipu momomiu mporueaypsl 00paTHOM
[LIP Hamu ObLi1a ornpe/esicHa paHee HEM3BECTHASI TCHOMHAsI JIOKAJTU3aIHs ApaiiBepHBIX
koHCTpyKuui B muHUsIX BDSC Ne 8760, 8765 u 1774. IlyTem akTUBaIMK SKCIPECCUU
koHCTpyKnu UAS-GFP kakapIM uccienyemMbIM ApaiiBEpoM B COUYETAaHUHM C UMMYHO-
OKpallMBaHHEM IIpernapaToB HEPBHBIX T'AHIIIMEB JIMYMHOK aHTUTeNaMu K Oenkam Elav n
Repo u nocnenyromieit KOHPOKaTbHON MUKPOCKOIIUEH OBITH ONpe/IesiCHbI MAaTTePHBI aK-
TUBHOCTH BCeX JpaiiBepoB. OKa3anock, 4TO TOJBKO ApaiBepbl U3 TUHUHN THIA “‘enhancer
trap” — BDSC Ne 458 u 7415 — xapakTepu3yroTcst O)KMJaeMbIMU TaTTEPHAMU aKTUBHO-
ctu Oesika GAL4, COOTBETCTBEHHO COBIAIAIOIIMMU C HelpoHaibHbIME Elav* u rinaiis-
HeiMU Repo* knerkamu. B mmansx BDSC Ne 8760 u 8765 6enoxk GAL4 napabatsiBaeTcst
TOJIBKO B YACTUYHO MEPEKPHIBAIONIMXCS MOArpyMIax HelpoHanbHbix Elav* kietok. [lo-
MHMO 3TOT0, Mbl YCTaHOBHJIH, 4TO B JinHud BDSC Ne 1774 Genox GAL4 akTuBeH B ya-
CTH HelpoHanbHbIX Elav* kieTok, yacTu mmaabHbIX Repo* KIIeTok, a TakkKe B KIeTKax
KaKOT0-TO JIPYToro, MoKa He HACHTU(QHUIINPOBAHHOTO THIIA.

Cnucok numepamypbi

1. Reiter L.T. et al. (2001) A systematic analysis of human disease-associated gene sequences in Drosophila
melanogaster. Genome Res. 11(6):1114-1125.
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ITOVICK MATEPMHCKU HACJTEOYEMBIX BAKTEPUN
Y IIPEOCTABUTEJIEVI CEMEVICTBA CHIRONOMIDAE
(INSECTA: DIPTERA) TOJIAPKTUKU

A.JI. Bpourkos'*, M.A. IOaunal 2, M.A. Tanunosa®, JL.LW. I'yuaepunaZ,
10.10. Ununckuii’ 2

! Hosocubupckuii 2ocyoapcmeennsiil ynusepcumen, Hosocubupck, Poccus

2 @UL] Unemumym yumonozuu u cenemuxu CO PAH, Hosocubupck, Poccust

3 Banmuiickuil ¢hedepanvhoiil ynusepcumem um. M. Kanma, Karununepao, Poccust
*e-mail: a.broshkov@g.nsu.ru

Kawuesbie cnoBa: Chironomidae, cumbuos, baxmepuu

Momusayus u yeru: MarepuHCKU-HacleayeMble OaKkTepralibHble CAHMOMOHTEI 00HApY-
JKEHBI y IIAPOKOTO Kpyra HAaCEKOMbIX. DTU CUMOMOHTBI UMEIOT 3HAUUTEIILHOE BIIMSHUE
Ha OMOJIOTHIO CBOMX XO35I€B M, B YACTHOCTH, ONPEJEIISIOT UX YCTOMYMBOCTh K IMAaTO-
reHam, GOpPMHUPYIOT U3OJSIIMOHHBIH Oapbep, 00ECIeYnBAIOT BAXKHBIMU METa00INTaAMH.
Komaps! cemeiicrea Chironomidae — BaXKHBIN MOJICIBHBIN O0BEKT IBOIFOIMOHHON OHO-
JIOTHH, OJTHAKO JAHHBIE TI0 MAaTEPUHCKU-HACIIElyeMbIM CUMOMOHTAM Y KOMapOB-3BOHIIOB
B JIUTEpaType MPakTHUECKHU He BeTpevarorcs. Llens maHHOW pabOTHl — yCTaHOBIICHHE
craryca UH(PUIMPOBAHHOCTH BUI0B ceMericTBa Chironomidae B oTHOIICHNU OakTepuit
Arsenophonus, Spiroplasma u Wolbachia.

Memoovt u aneopummor: [lpoananusupoBanbl inunHku 4 1 Buia cemeiicrsa Chironomidae
(Bcero 721 sx3emruisip) u3 85 nomyssiuii [onmapkruku. M3 kaxgoro oOpasiia BbIACIIsIIH
toranbHyto JIHK mist moucka cumOuornyeckux Oakrepuii Arsenophonus, Spiroplasma
u Wolbachia ¢ ucrionp3oBaHueM popocnennpuuHbIX paiimepos Kk reny 16S rRNA. /s
TOYHOU TAKCOHOMUYECKON MJCHTU(DUKAIIMN KaXKIOW JIMYUHKH TPOBOIMUIN KAPHOJIOTH-
YECKHUU aHau3.

Pezynomamur: B nokiane npeactaBieHbl 1 00CYKAAIOTCS Pe3y/IbTaThl CKPUHUHTA B CBE-
T€ IKOJIOTHYECKMX 0COOCHHOCTEH U 3BOJIIOIMOHHON HCTOPHH KOMapOB-3BOHIIOB, & TaK-
K€ MPUBOJUTCS CPABHUTEIIBHBIN aHAIM3 HAIIMX PE3YJbTaTOB C MOJA0OHBIMU JAaHHBIMHU
JUTSL IPYTUX CEMEHCTB JIByKPBUIBIX HACCKOMBbIX.

brazooapnocmu: llognepxano POOU Ne 16-04-00980 u BIT Ne 0324-2016-0002.
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V3YYEHUE ®YHKIIUN OITYXOJIEBOT'O CYIIPECCOPA HYD
B KJIETKAX 3APOIBIIIEBOV IMHUN D. MELANOGASTER

I0.A. Tanumosa'*, H.B. Toporosa?, C.A. ®enoposa’

! Unemumym monexynspnoii u kiemounoui ouonoeuu CO PAH, Hosocubupck, Poccus
2 QUL Unemumym yumonoauu u 2enemuxu CO PAH, Hosocubupck, Poccust
*e-mail: pertseva@ngs.ru

KioueBbie cioBa: onyxonesuiii cynpeccop, oocenes, PHK-unmepgepenyus

Momuesayus u yenu: OTHAM U3 BaXKHBIX aCIIEKTOB UCCIIEN0BaHMS MEXaHU3MOB KaHLEPO-
reHe3a sBIIETCS U3yUEHHE TEHOB CYIIPECCOPOB OIyXOJIEBOIO POCTA, KOHTPOIUPYIOIIHX
MOCTOSIHCTBO KJIETOYHOTO COCTaBa OpPraHM3Ma U MPENsSTCTBYIOIUX 00pa30BaHUIO OITy-
xoneil. Cpean M3BECTHBIX I'€HOB-CYIPECCOPOB OIyXOJel MHTEPECeH I'eH AP030(HIIbI
hyperplastic discs (hyd), MmyTaru KOTOPOTO BBI3BIBAIOT pa3pacTaHWe MMarnHaJIbHBIX
KPBUIOBBIX AUCKOB [1]. BBICOKYIO cTeneHb FOMOJIOTHH C T€HOM /yd IpO30(HIIbI UMEET
opronor hyd y denoBeka — reH EDD. Ero oBepakcrpeccusi, a TakKe ajuleJIbHBIN Juc-
batanc o nokycy EDD Oputn HalifieHb! 1151 MHOTHX BUIOB paka [2]. Takxke U3BeCTHO,
41O HapyleHue QyHkuuu £DD NpuBOAUT K OIyXOJISIM SIMYHUKOB, @ MyTaluu /yd y Apo-
30(MIIBI — K CTEPUIILHOCTH CaMLIOB U caMoK [ 1]. Llenbro paboThl SBIAIOCH ONpeieieHIe
(byHK1IMIA reHa /iyd IMEHHO B 3apO/IbIIIEBON JIMHUHU KIICTOK, TaK KaK IIPOLIECCHl O0reHe3a
U CIIEpMaTOreHe3a NPEICTABISIOT COO0H YIOOHYIO CUCTEMY [UIsl MCCIIEA0BaHMS KIETOY-
HBIX JIeJICHUH (MUTO3 M Meii03) 1 MOpQoreHe3a BHYTPUKIETOUHBIX CTPYKTYP.
Memoowr u aneopummur: UToOBl BBIICHUTH NPUYMHBI CTEPUIILHOCTH U OoJiee ITyOOKo
oxapakTepru3oBaTh (PyHKIUIO /1yd, MBI TTIOJPOOHO HCCIEIOBAId OOTEHE3 y ocoleil, He-
cymux myrtamuu hyd’ u hyd“’”, a Takxe QpeHOTHII, MOTyYeHHBIH B pesynsrare PHK-
uHTEepPEepeHIun reHa Ayd B TEHEpaTUBHBIX KIETKAaX SIMYHUKOB HA Pa3HbIX CTaIUsIX
OOreHe3a.
Pezynomamor: Ananu3 HapylIeHUH B KJIE€TKaxX SUYHUKOB Ap030(QWIbl B Clydae MyTa-
LU, a TAKKe MPHU SKTOMMYECKOM MOJAaBICHUHN 3KCIIpeccur rena hyd ¢ nomouipo PHK-
MHTEp(EPEHLIUH [10Ka3aJl, YTO OTCYTCTBHE HOPMaJIbHOW (YHKLUMU TeHa hyd npUBOJUT
K rMOey 3apOobIILEBbIX KIETOK yXKe Ha CaMbIX paHHUX cTaausx ooreHesa. [Ipu stom B
HEKOTOPBIX CIIydasiX, HAIPOTUB, 3TO MPUBOAMIO K oBeprpoiudepaunn u GopMupoBa-
HUIO SHLEBBIX KaMeP C N30BITOUHBIM KOJMYECTBOM 3aPOABILIECBBIX KJICTOK.
3axnouenue: Takum o0pa3oM, TUCHYHKIMA UM HEAOCTATOK /1yd MPUBOIAT, IOMHUMO
oXHIIaeMoil oBeprpoiaudepanuu (B MaJoM KOJIMYECTBE CIydaeB), K MacCOBOW rudenu
3apozblIeBbIX KIIETOK. [IpeacraBiser uHTEpeC BBISIBICHHE MEXaHU3MOB HAOII0IaeMO-
ro (heHOMeHa, TaK KaK BO3MOXXHOCTb YIPABIIEMOI0 MEPEKIIOUCHUS C TUIIEPIPOIUde-
pauuy Ha KJIETOYHYIO I'MOeNb SIBJISIETCS] IPUBJIEKATEIbHON MHUILIEHBIO IIPOTUBOPAKOBOM
Teparnuu.
Cnucok numepamypbi
1. Mansfield E. et al. (1994) Genetic and molecular analysis of hyperplastic discs, a gene whose product is
required for regulation of cell proliferation in Drosophila melanogaster imaginal discs and germ cells.
Developmental Biology. 165:507-526.

2. Clancy J.L. et al. (2003) EDD, the human orthologue of the hyperplastic discs tumour suppressor gene, is
amplified and overexpressed in cancer. Oncogene. 22:5070-5081.
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OUOOEPEHIIMPOBKA MHAYIIIPOBAHHBIX
TUTIOPMITIOTEHTHBIX CTBOIOBBIX KJTIETOK YEJTOBEKA

B HEVIPOHBI CTPMATYMA /11 CO3TAHMS MOJIEIU IN VITRO
BOJIE3HU XAHTUHTTOHA

E.B. I'puropbesa’->*4* A. Cypymbaesa' >4, T.b. Mananxanosa' >34,

C.B. ITaBnosa" >3, JLLA. Cynpauna!, C.M. 3akusu’ >34

T @UL] Unemumym yumonozuu u 2enemuxu CO PAH, Hosocubupck, Poccus

2 Unemumym xumuueckoui 6uono2uu u gpynoamenmanvnou meouyunvt CO PAH, Hosocubupck, Poccus
SHosocubupcrkuii HUU namonoz2uu kposoodpawenus um. E.H. Mewankuna Munucmepcmea
30pasooxpanenua P®, Hosocubupck, Poccus

* Hosocubupcruil cocyoapcmeennuiii ynueepcumem, Hosocubupck, Poccus

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

KitioueBble c10Ba: cpeonue wunuxosvie Hetiponvl, HeUpoHAIbHAA OuppepeHyuposra, bonesns Xaumume-
MOHA, UHOYYUPOBAHHBIE NAIOPUNOMEHNHbIE CIBON0BbIE KIIEMKU, HellPOHATbHbLE Npeo-
wecmeeHHUKU

Momusayus u yenu: HanpasienHast nuddepeHunpoBKa UHIYLUPOBAHHBIX IIIOPUIIO-
TeHTHBIX cTBONOBHIX KieTok (MIICK) uenoBeka npeacrapnser coboit ynoOHy0 MOIETh
JUISL UCCIJICI0OBAaHNI HEMporeHesa, pa3iuyHbIX aTOJIOTHYECKUX IPOLECCOB MIPH HEHpO-
JIETCHEPATUBHBIX 3a00JI€BaHUSIX M CKPUHHUHIA JIGKAPCTBEHHBIX coeAMHeHMH. OCHOB-
HBIMH NIPU3HAKaMHU HEHPOJETreHEePaTUBHbBIX PACCTPONCTB SIBJISIETCS IPOrPECCUPYIOIIAst
rudesnb y3KoCHenHaIu3uPOBaHHbIX TUIIOB HEHPOHOB. Tak, npu 6one3Hn XaHTHHITOHA
MOpakaroTcsl IIaBHBIM 00pa3oM cpexHue mmiukoBele Helpons! (CILIH) crpuaryma.
OCHOBHBIMH TTpOOJIEMaMU TIPH TIOIYYCHHUHN CIEIHaTN3UpOBaHHBIX HelipoHoB 3 UIICK
SBIISFOTCS. HU3Kask 3 GEeKTUBHOCTD TU(PGEPEHITUPOBKHA U HEOOIBIION BBIXO IETEBBIX
THUIIOB KJIETOK.

Memoowr u anzopummsr: IIpoTokon nuddepeHInpoBKH COCTOUT U3 ABYX 3TanoB. Ilep-
BBl aTamn — HelpoHanbHas nHAYKuS UIICK u nonydyenne oOmux HeWpalbHbIX MIpel-
LIECTBEHHUKOB, 3Kcnpeccupyromux mapkepbl SOX1, PAX6 u OTX2. Bropoit stan —
KyJIbTUBUPOBAaHHE KIIETOK Ha cTtaauu npeaumecrseHHukos CIIIH ¢ nocnenyromeit nud-
¢depennuposkoii B CLIIH nmyrem nobasneHus HelpoTpodudecknx haKkTopoB.
Pesynomamuor: Pazpabotan 23 QeKTHBHBIN IPOTOKOI HAIPABICHHOU TP PEepEeHITUPOBKU
HUIICK B CILIH, o xoTOpoMy TOITy4eHbI MPeANIeCTBeHHUKH, Au(pepeHupyommecs B
I'’AMKepruueckue 3pensie CILH, skcnpeccupyromue DARPP32.

3axnouenue: IlpenMyecTBOM pa3padOTaHHOTO MPOTOKOIA SIBJISETCS MPONOIDKUTEIb-
HO€ KYJIbTHBHPOBaHHME M KPHOKOHCEpBAalMs KJIETOK Ha CTaAWU MPEIIICCTBEHHUKOB
CIIIH, mo3Bomnstomyie MHOTOKpaTHO yBenuunuTh Bbixox CIIH npu TepmuHanbHoM mud-
(depenurpoBke. JlaHHbIE NMPEUMYIIECTBA SIBISIOTCS 3HAUMMBIMHM Kak Al QyHIaMEH-
TaJbHBIX UCCIICAOBAHUH, TaK U Il MACIITAOHBIX CKDUHMHIOBBIX UCCIIEJOBAHHH.
brazooapnocmu: Pabora nonnepxana rpantom PH® Ne 16-15-10128.
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OYIUVIMKALIVIA TEHOMA B 9BOTIOI NN JKMBOTHbBIX

K.C. 3anecenen, H.b. Py6ios*
QUL Unemumym yumonoeuu u eenemuxu CO PAH, Hoéocubupck, Poccus
*e-mail: rubt@bionet.nsc.ru

KuaroueBnie ciioBa: seonoyus, oyniukayus eenoma, JHK-6ubnuomexu, noiHo2enoMioe cekeeHuposanie,
MOOeIbHbLE BUObL

Momusayus u yenw: Ciienpl nosHoreHoMHo# aymiukarmu (Whole Genome Duplication,
WGD), BbisiBeHHBIE B OOJIBITMHCTBE TEHOMOB M3yUYCHHBIX BHJIOB, YKa3bIBAIOT HA BaXK-
Hyto poib WGD nipu KpyIHBIX 3BOMIOLMOHHBIX MpeoOpa3oBaHusix. Hactosmas padora
MOCBALICHA TTOUCKY MOJICIBHBIX BUAOB, M3yYEHHE KOTOPBIX MO3BOJIMIIO OBl BBISCHHUTH
0COOCHHOCTH TIEPBOTO ATara HBOJIONMU F'eHOMa TI0CIIe €0 AYTUTUKAIINH.
Memoowr u aneopummor: CpaBHUTEIbHBIA aHAIM3 OJM3KOPOJICTBCHHBIX BHJIOB, OTIIH-
YAIOIINXCS JONOJHUTEIHHBIM payH/IOM MOJHOW AYTUIMKAIIMU T€HOMAa: CPaBHUTEIHHBIN
KapHOJIOTMYSCKUN aHaiu3, co3ianue xpomocomocneuupuyeckux JIHK-Oubnmorexk,
CYIIPECCUOHHAS in Situ THOPUIM3AIMS, CEKBCHHPOBAHHE XPOMOCOMOCICIUPHUECKUX
JIHK-6ubnuorek.
Pezynomamur: Panee ObUIN BBISIBIICHBI HECKOJIBKO BHJIOB PHIO 1 aM(pUOUH, B IBOIIOLIUH
reHoMoB KoTopbix WGD umerna mMecto B «Henanekom» mpoiuioM. CpaBHUTENbHBIN Te-
HOMHBIH aHAJIN3 3TUX BUJIOB OCJIOKHEH OOJIBIITIM UCXOAHBIM YHCIOM XPOMOCOM U 00JTb-
MM pazmepom renoma. Hamu onmcana WGD 'y cBOOOAHOKHMBYILIETO TIOCKOTO YepBs
Macrostomum lignano [1]. I'eHOMBI OJIM3KOPOACTBEHHBIX €My BHIOB HE MPOLLIH STOT
payan WGD, uTo yka3pIBaeT Ha HeJaBHEE yABOECHHE ero reHoma. HeGosmbiioe uncio
xpomocoM y M. lignano (2n = 8) 1 OTHOCUTEILHO HEOOIBIIION pa3Mep €ro reHoMa 3HAYH-
TEJILHO YIPOCTWIIH ToNTydeHne xpomocomocnennpuunsix JJHK-6ubmmorek atoro Buja.
JlononuuTensHble BO3MOXKHOCTH B n3ydeHnn WGD u mocneaytomieil peopranuzainuu
reHOMa OTKPBIBAIOTCS ONlarofapsi HelaBHEMY OMHMCaHUI0 HOBoOro Onmskoro M. lignano
BUJIA, BUJUMO, IPECTABIISIONICr0 cO00M CKPBIThIM rekcariony] odmero ¢ M. lignano
npenka [1, 2].
3axaouenue: OCOOEHHOCTH KapuOTHIa U TeHoMa M. lignano, Hapsiay ¢ IPOCTOTOU €ro
COZIepKaHMS ¥ Pa3BeJeHUs B J1aOOPaTOPHBIX YCIOBHAX, HATMUMEM JT1A00PATOPHBIX JIH-
HUH U ayTOpEeqHBIX KYIbTYp [2], JeNa0T ero NpakTHYECKH WACaTbHBIM 00BEKTOM JUIs
M3yYEHUS paHHUX ATAIIOB 3BOJIIOIINY T€HOMA TOCTIe €T0 AYIUIHKALMH.
bnazooaprocmu: Pabota BbInoIHEHA py nofiepkke rpanta PODU 16-34-60027.
Cnucok numepamypbi
1. Zadesenets K.S., Schérer L., Rubtsov N.B. (2017) New insights into the karyotype evolution of the free-
living flatworm Macrostomum lignano (Platyhelminthes, Turbellaria). Sci. Rep. (in press).

2. Zadesenets et al. (2016) Evidence for karyotype polymorphism in the free-living flatworm, Macrostomum
lignano, a model organism for evolutionary and developmental biology. PLoS ONE. 11:¢0164915.
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MYJIBTMJIOKYCHOE TEHOTUIIMPOBAHME M3O0JIATOB
CUMBMOTUYECKOV BAKTEPUM WOLBACHIA,
BBISIBIEHHBIX Y IIPEJICTABUTEJIEV SIPHONAPTERA

10.10. Mimmnckuit 2*, M.A. IOnuna'-?

L @UAI] Hnemumym yumonoauu u 2enemukxu CO PAH, Hosocubupck, Poccus
2 Hosocubupckuii 2ocyoapemeennviil ynugepcumem, Hosocubupck, Poccus
*e-mail: paulee@bionet.nsc.ru

Kawuessie cnoBa: Wolbachia, Siphonaptera, mynomunoxkycnoe eenomunuposanue

Momusayus u yenu: baxrepun pona Wolbachia oTHOCATCS K IpyIinie MaTepHHCKU-HA-
CJIElyeMbIX CUMOMOHTOB, KOTOPBIE MIMPOKO PACHPOCTPAHEHBI CPEAH HA3EMHBIX YJICHH-
croHorux. ['enernueckoe paznoodpasue Wolbachia nonpasnensercs Ha 0oJiee YeM I10JI-
TOpa JAecsiTKa GUICTHYECKUX JTMHUH (CyIeprpymbl), ABe U3 KOTOPhIX Hanbojee 4yacTo
BBIABJIAIOTCA Y HACCKOMBIX, @ OCTAJIbHBIC 3HAYUTCIIbHO OI'PaHUYCHBI B CBOCM pPacCIIpo-
crpanenuu. Mzomstel Wolbachia, BeisiBieHHBIC y TIpeacTaBuTeneit Siphonaptera, ciabo
0XapaKTEepU30BaHbl B OTHOILICHUN UX (DMIICTHUECKON MPUHAIICKHOCTH. MBI TPOBOAMM
MOJPOOHOE MYJIBTHIIOKYCHOE THIIMPOBAHUE H30JSITOB CUMOMOHTA, OOHAPYKCHHBIX Yy
Ppa3In4yHbIX BUJIOB 6HOX, C LICJIBIO OIPEACIICHUA UX q)HJICTH‘IeCKOfI MPUHAIJICIKHOCTU U
OIKMCAHUs TeHETUYECKOTO MaTTePHa.

Memoouvt u anecopummur: B aHanmze Mcrnonb3oBain WHOUIMPOBAHHBIE SK3EMILISPHI
18 BumoB Osox. [y KaKa0ro M30JsTa CEKBEHUPOBAIIU ACBIATh JOKycoB Wolbachia, a
UMEHHO gatB, coxA, hepA, ftsZ, fbpA, wsp, 16SrRNA, groEl u gltA. B kauectse pede-
PEHCHBIX aJUleNiel UCIOJIb30BAIN OXapaKTePU30BAHHBIC HAMU HAOOPbI HYKJICOTHIHBIX
MOCJICA0BATEILHOCTEH, MOJYUYCHHBIC U3 OTKPBITHIX 0a3 NaHHBIX. DUIOreHeTHYECKUI U
peKOM6HHa].[HOHHBIﬁ AHAJIM3 NPOBOJAWIN KaK JJIs1 KOHKaTUHUPOBAHHBIX TOCJICA0BATCIIb-
HOCTEH, TaK 1 sl KaXKJI0T0 JIOKyca MO OTIeIbHOCTH. B paboTe Ucronb30BaHbl Clenyo-
mue naketsl nporpamm: MEGA 6, ClonalFrame, SplitsTree4, eBurst, RDP4.
Pesynomamor: BobIIIMHCTBO 0OHAPYKEHHBIX B 3TOH pabOTe ajuiesei OKa3aluch yHH-
KaJIbHBIMHU, PAHCC HC OIMMCAHHBLIMH. duoreHeTHYSCKUM aHaIU3 H30JISITOB 6aKTepI/II/I
MoKa3aJ, 4YT0O MHOTHE M3 HUX MPUHAIEKAT Cyneprpymnie A, MpeacTaBUTeu KOTOPOil
4acCTO BCTPCUAIOTCA Y HACCKOMBIX. I[H;I HCKOTOPLIX U30JIATOB, 4@ B OTACJ/IbHBIX CllydasaX
JJIA OTACJIBHBIX aﬂﬂeﬂeﬁ, IMOJIYYCHbI CBUACTCIILCTBA UX NPUHAJICIKHOCTH K HOBBIM HUJIN
penkum cynerpynnam Wolbachia. OOHapyKeHbI CBHJICTEIBLCTBA PEKOMOUHAIIMOHHOTO
MIPOMCXOXKICHHS HEKOTOPBIX UCCIIeyeMBbIX rarioTurioB Wolbachia.

brazooapnocmu: llognepxano PODU Ne 16-04-00980 u BIT Ne 0324-2016-0002.
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®YHKIIMMIOHAJIBHAA POJIb SHIOIIVIASMATUYECKOTO
PETUKY/IYMA B OPTAHU3AIIMV PACTYIIEN SOEPHOM
OBOJIOYKI

E.B. Kucenesa
QUL Unemumym yumonoeuu u eenemuxu CO PAH, Hoéocubupck, Poccus
e-mail: elka@bionet.nsc.ru

KawueBble c10Ba: srdonnazmamuueckuil. pemuxyiym, sa0epHas 00oaouka, unmepghaznoe 50po, cOopka
SA0EepHbIX Nop, ooyumul am@uoutl, croHHble Jcenezvl Drosophila

Momusayus u yeau: Ponb 3a1011a3MaTHUECKOTO peTukyayma (DI1P) u mexanusm coop-
KU siepHoit o6onouku (S10) B mporiecce MUTO3a MOYTH U3yUYESHBI, OJTHAKO TaIbl op-
MHUPOBAHUS €€ HOBBIX ()PAarMEHTOB B PACTYIIMX MHTEPPa3HBIX Sapax BO MHOIOM OCTa-
10TCsl ferra incognita. Ilpennonaraercsi, 4TO HCTOYHMKOM HOBBIX MEMOpaH B 000JI0UKe
SBIISIOTCS UCTEPHBI U my3bIppky DIIP, cnuBaromnuecs ¢ ee Hapy»)HOWU MeMOpaHoii [1].
W3BecTHO, YTO B CIAMSIHUU Pa3lIMYHBIX MeMOpaH npuHUMaroT yuyactre oenku JIIP pe-
TUKYJIOHBI, CTaOWIIM3UPYOIe W3rud MeMOpaH B ydacTkax cruiasienus [2]. Llenbro
HacToslIel paboThl SBISIIOCH MCCIIEOBAaHUE MEXaHU3Ma B3aUMOJICHCTBHUS Pa3IMYHBIX
koMmnaptMeHToB OIIP ¢ An0O u ompenenenue nocienoBaTeNbHBIX 3TAllOB PEOpraHu3a-
UM SIIEPHON OOOJIOUKH B PACTYIIUX OOLUTAaX amM(PHUOMii M KIETKaX CIIOHHBIX JKele3
Drosophila, npoxoasiux ¢ yuactuem Mmemopan DITP.

Memoowvt u arcopummer: Vicnonb3oBaH MOIUGUIIMPOBAHHBIM METOJ BBIICICHUS SACP
13 KJIETOK B KOMOMHAIIMH C TIPOCBEYHMBAIONICH, BHICOKOPA3pEIIAIONIeH CKaHUPYIOIIEH 1
MMMYHORJIEKTPOHHOH (aHTUTeNa K PeTUKYI0HY Rt4) MUKpocKkonueit.

Pesynomameor: Briepble IpoJJeMOHCTPUPOBAHO CYIIECTBOBAHNE IByX MEXaHU3MOB CIIH-
saug memOpan DIIP ¢ napyxnoit memOpanoit SAn0. [lepBrlii BKIIOUaeT KOHTAKT U CIIHA-
HUE KPYITHBIX KOMIIAPTMEHTOB (Be3uKyI win nuctepH) DIIP nnamerpom Gonee 500 HM ¢
HapyXHOI MeMOpaHoii siipa, ¢ MOCIEAYIOIUM MIepeTeKaHneM MepuepuIecKuX yqacT-
koB MeMOpan DIIP yepe3 pacrnonokeHHbIe 1O MepuPEpUU MHOKECTBEHHBIE SIICPHBIC
Mopbl HAa BHYTpeHHIO MeMOpany 0. B pesynbrare hopmupyroTcst cBOOOIHBIE OT
SJIEPHBIX MOP MPOTSKEHHbIE YYaCTKU, KaK CO CTOPOHBI LIUTOILIa3Mbl, TAK U CO CTOPOHBI
Aaapa, 4To odecreunuBaeT ObICTpoe (POPMUPOBAHKE OOJIBIIOTO YMCIA HOBBIX SICPHBIX
nop. Bropoii MmexaHu3M cBsI3aH C JTIOKaJIbHBIM CIUAHUEM OJUHOYHBIX MEJIKUX ITy3bIPHKOB
OIIP nuamerpom okomno 200 HM ¢ €AMHUYHBIMU SASPHBIMU MTOPAMH, YTO 00ECIIEUnBACT
MPOCTPAHCTBO JUIsi COOPKU TONBKO ofHOM mopbl. [1y3sipeku DI1P ornuuarorcst mo co-
Jepxanuto Rt4 n criocoOHBI CTUBATHCS KaK ¢ HAPY)KHOW MEMOpaHOit siipa, TaK U MEXy
co0oii. B cB0OOAHBIX My3bIpbKax OSNIKK paciipeielieHbI 10 BCEi TOBEPXHOCTH MEMOpaH,
a nipu cimsiauu DI1P ¢ SnO oHm nepemenaroTcesi B y4acTKH CIUIABICHUSI MEMOpaH.
3axnouenue: TlpencTaBiensl 10Ka3aTeIbCTBA CYIIECTBOBAHUS JByX MEXaHH3MOB B3a-
uMoIecTBHsI MeMOpaHHbIX KomnaptMenToB DIIP ¢ HapyxxHo#i memOpanoii SAn0, npu-
BOJSIIUX K (POPMUPOBAHUIO HOBBIX (parMeHTOB OOOJIOUKH si/[pa Pa3HOH IJIOMIAIH, B
3aBUCUMOCTH OT pa3zmepa kommnapt™menta JDIIP. DTo cBUAETEIBCTBYET O BaXKHOUM poyH
OIIP u BxogsIiero B ero coctaB Rt4 B opranuzanuu pactyuiero nHTepdasHoro sjpa.
Cnucox aumepamypul

1. Antonin W. (2009). Nuclear envelope: membrane bending for pore formation? Curr. Biol. 19(10):R410-2.
2. Chen S., Novick P., Ferro-Novick S. (2013). ER structure and function. Curr. Opin. Cell Biol. 4:428-33.
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METO/[] TIOTHOTEHOMHOI'O AHAJIN3A DOPEKTA
IMTOJIOKEHVIA TEHA B KYJIBTUBPYEMbBIX KIIETKAX
DROSOPHILA

M.O. Jlebener*, JI.A. SApunuu, A.B. [Tunaropun
HUnemumym monexynaproil u kiemounou 6uonoeuu CO PAH, Hosocubupck, Poccus
*e-mail: m.lebedev@mcb.nsc.ru

KawueBsie cnoBa: Drosophila melanogaster, [ITHK-uwmpuxxoo, s¢pghexm nonooicenust

Momusayus u yeau: BeIACHEHHE MEXAHU3MOB PETYJISIIUU AKTUBHOCTU I'€HOB SIBJISIETCS
OJTHOM U3 TVIABHBIX 33724 MOJICKY/ISIPHOM M CUCTEMHOM OMOJIOTUU. YPOBEHb SKCIIPECCUU
Ka)XJIOTO TeHa oIpejensieTcs ero cneunpuueckor nocienosareibnoctbio JJHK, o6e-
CIICYHMBAIONICH MPHUBICYCHNUE OTPEIEICHHOr0 Habopa TPaHCKPHIIHMOHHBIX (aKTOpOB,
a TaKXKe BIUSHHUEM JIOKAIBHOTO OKPY>KEHHsI XpoMaThHa. Panee pa3zpaOOTaHHBIH METOJ
TRIP (Thousands of Reporters Integrated in Parallel) [1] mo3BonsieT u3mepsTh BKIaa
JIOKAJIbHOTO OKPY>KEHHUSI XpOMaTHHA B YPOBEHb TPAHCKPHUIIIMOHHON aKTUBHOCTU Te-
HOB B MacmiTa0e reHoMa. TOT METOJl OCHOBAaH Ha aHalu3e akTUBHOCTH Thicsiy JTHK-
HITPUXKOJUPOBAHHBIX PEMOPTEPHBIX T'€HOB, HHTETPUPOBAHHBIX B Pa3IMYHbIC PallOHbI
reHoMa ¢ ITOMOIIBI0 CUCTEMBI TpaHCIo30Ha piggyBac, n OblT M3HAYaNBHO pa3padboTan
JUTSL KYJIBTUBUPYEMBIX KJIETOK MBIIIEH.
Peszynomamor: Hamu ontumusuposad Metoa TRIP miist ero ucnonb30BaHus Ha KyJIbTH-
BUPYEMBIX KJIETKaX AP030(QUIIbI, IPEACTABISIONINX cOOO0H yI0OHBIE U XOPOIIO 0XapaK-
TEepPHU30BaHHBIE MOJIENbHbIE CHUCTEMBI [2, 3]. Bo-nepBbIX, MBI 3HAUYUTEIBHO YIYUIIHIN
3¢ GEKTUBHOCTD TPaHC(EKIMK KYJIbTHBUPYEMBIX KJIeTOK Drosophila v momo0Opaiiu onru-
MaJIbHBIE YCIIOBUS AJIsl CHIIBHOM KPaTKOBPEMEHHOM SKCIPECCHH TPaHCIo3a3kl piggyBac.
Janee MbI BEIOpaIi HECKOJILKO KOHCTUTYTHBHBIX M HHAYIUPYEMBIX IPOMOTOPOB T'€HOB
Drosophila nist TRIP-ananusa v CKOHCTPYHUPOBAJIH TIA3MHU/Ibl HA OCHOBE TPAHCIIO30HOB
piggyBac, xonupyromue 3eseHbli QryopecueHTHBIH 0e0K 101 KOHTPOJIEM BEIOpaHHBIX
npomoTopoB. Kaxaas u3 3TUX KOHCTPYKUMH YHHKaJIbHO MapKUpPOBaHA, YTO MO3BOJISET
BBITIOJIHATH OTHOBPEMEHHBIH CPAaBHUTENbHBIA aHAJIN3 aKTUBHOCTH PA3JIMYHBIX IPOMO-
TopoB B 0gHOM TRIP-3kcnepumente. Mbl 0XapakTepHU30BAIN 3MUCOMAIbHYIO AKTUB-
HOCTh TaKUX KOHCTPYKIIMH B KyIbTUBUpPYeMbIX KieTkax Kcl167 n S2. 3atem Ha ocHOBE
KaX/I0l pernopTepHON KOHCTpYKIMHU Mbl cozganu JHK-mrpuxkonupoBanHsie mias-
MUJIHBIE OMOIIMOTEKH ¢ OOJIBIIUM YuciioM (>250 ThIC.) YHUKAIBHBIX KJIIOHOB. HakoHer,
MBI HCIIONIb30BAIM CMECh TaKHX IIa3MUAHBIX OMOIMOTEK /sl CO3JAHMUs TYJIOB TPaHC-
reHHbIX KieTok Kcl167 u S2, comeprkamux mo MEHbIIeH Mepe OANH UHTETPUPOBAHHBII
peropTep Ha KIETKY, KOTOpble OyIyT UCIONB30BaThCs ISl TIOCICAYIONINX H3MEPEHUH
TPaHCKPHUITIITUOHHON aKTUBHOCTH PETIOPTEPOB.
brazooapnocmu: Pabota BeimonHeHa nmpu noaaepxkke rpanta PH® Ne 16-14-10288.
Cnucok numepamypbi
1. Akhtar W. et al. (2013) Chromatin position effects assayed by thousands of reporters integrated in parallel.
Cell. 154(4):914-927.
2. Filion G.J. et al. (2010) Systematic protein location mapping reveals five principal chromatin types in
Drosophila cells. Cell. 143(2):212-224.

3. Kharchenko P.V. et al. (2011) Comprehensive analysis of the chromatin landscape in Drosophila melano-
gaster. Nature. 471(7339):480-485.
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IMTOJIYYEHME TMHNUN 9MBPMOHAJIBHBIX CTBOJJIOBbBIX
KJIETOK MBI C MAPKPOBAHHOI GFP SKCITPECCUEN
BETA-TYBY/IMHA KJIACCA 3

A.T. Menzopog"2*, K.E. Opumenro' 3, A.A. Ilesrosa’, E.A. Kusumosa!,
A H. Tonyouna', A.W. Kenezopa', H.M. Marseesa', H.P. barrynun', H.b. Py6uos',
O.JI. Cepos!

L @UI] Hnemumym yumonoauu u 2enemukxu CO PAH, Hosocubupck, Poccus
2 Hosocubupckuii 2ocyoapemeennviil ynugepcumem, Hosocubupck, Poccus
3 Hnemumym owcusvix cucmem b®@Y um. M. Kanma, Kanununepao, Poccus
*e-mail: menzorov@bionet.nsc.ru

KitroueBble ¢JI0Ba: ni0punomenmHoCns, SMOPUOHAIbHbIE CMEONI0GbLE KIemKU, 6ema-myOyiuH, HetipoHbl,
oughpepenyuposka

Momusayus u yeau: OIHO U3 KIIOUEBBIX HANIPABICHUN COBPEMEHHOW OMOIOTHUU — W3-
ydeHue Heiporenesa. JuddepenunpoBka sMOpHOHATBHBIX CTBONOBBIX (DC) KIIETOK
MO3BOJISICT M3y4aTh HEHpOreHe3 in vitro. Mbl pelliniv MapKUpOBaTh HEUPOHAbHBIC
KJIETKH, SKCIPECCUpyIolre NaHHeHpoHanbHblid 0enok bTubb3, ¢ momMomibo 3e1eHoro
¢utyopecuentHoro Oenka EGFP.

Memoovt u ancopummur: [y monyueHus HEWPOHAIBHBIX KJIETOK, MapKUPOBAHHBIX
EGFP, mb1 ncnionb3oBanu imaU0 DC kinetok meimm DGES1 u3 HKIT «Komrekuus kie-
TOYHBIX JIMHUM JKUBOTHBIX M YEJIOBEKA JJIsl POBEICHUS (QYHIAMEHTAIbHBIX HCCIICI0-
BaHU# B oOsacTu reHetuku U ornomenuiab (Komtekuus) UL ULulr CO PAH. Mb1
peuiin MapkupoBarhk dkcrpeccuto bTubb3, BctpouB ren EGFP B oTkpbiTyro pamky
cunuthiBanus bTubb3 depe3 mocienoBaTeIbHOCTh, KOAUPYIOUIYI0 2A TMENTH, B3aMeH
CTOI-KOjIoHa. Takasi CTpaTerusi MO3BOJIMIIA COXPAHUTh BCE PErYJSTOPHBIC 3JICMEHTHI
aToro reHa. Jljis aapecHor MoAr(UKAIIMKA TeHOMA MbI UCIIOIb30Bau MeTo TALEN.
Pesynomamur: Tonydensl TpancreHHble IC KISTKH CO BCTPOUKOM T€HETUYECKON KOH-
CTPYKIMHU TIOJ SHJIOTCHHBIH TipoMotop rena bTubb3. uddepeHmpoBka B MOHOCIOE
[1] mo3BONMMIA MOMyYnTh KIeTKH ¢ sKcnpeccueit EGFP. ImmyHommToxumMmdeckoe okpa-
HIMBaHUE MOATBep A0 Koslokanusaiuio EGFP u mapkepos HeiiporoB bTubb3, NF200
u MAP2.

3axniouenue u docmynnocmos: Heliponsl, nonydeHHbie u3 JC kierok mytem audde-
peHIMpoBKH, dKcnpeccupytoT EGFP. DT1o nmo3Bosnsier nzyuarsh HeliporeHes Kak in vitro,
TaK ™ in vivo, TIOCIIe TIOIYYCHHs TPaHCTeHHBIX MbIie. Jluanu DC KIIeTOK JOCTYIHBI B
Komnekuuu: http://cells.biores.cytogen.ru/cells/ u http://ckp.icgen.ru/cells/.
bracooapnocmu: Pabota BeinonneHa npu nojaepxke ['11 14 o reme «Kosutekiun kie-
TOYHBIX JIMHHUI )KMBOTHBIX U YEJIOBEKA JIJIsl POBEICHMsI (DYHITaMEHTAJIbHBIX HCCIICI0BA-
HUH B 00JaCT TeHETUKU 1 Onomeauinuby (0324-2016-0005).

Cnucok numepamypbi

1. Pachernik J. et al. (2002) Neural differentiation of mouse embryonic stem cells grown in monolayer.
Reprod. Nutr. Dev. 42(4):317-326.
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CIIOCOBDI PETYIALINN IJIMHBI TEJIOMEP B KIIETKAX
MIEKOITUTAIOIINX

IO.M. Mununna*, H.C. XXnanosa
DPUL] Unemumym yumonozuu u eenemuxu CO PAH, Hosocubupck, Poccus
*e-mail: minina_jul@bionet.nsc.ru

KiroueBblie ciioBa: menomepul, meromepasa, 2omonocudnas pekomounayus, ALT

Tenomepsl, 6maromapss 0COOEHHOCTSAM CBOEH CTPYKTYPBI, MPEIOXPAHSIIOT XPOMOCOMBI
OT HeXKeJaTelIbHON pernapanny KOHIOB, o0ecrieunBas CTaOMIbHOCTh TeHOMa. BakHOM
XapaKTEPUCTUKOMN TeJIoMep SIBISIETCS UX JIJIMHA, KOTOPAsi MEHSETCSl B XO/I€ OHTOI€HEe3a
Y TIPU Pa3IMYHBIX MMaTOJOTHIX. MI3BECTHO /iBa crioco0a peryisiuu JUTHHBI TeJIoOMep: C
MTOMOIIIBIO CHEIMATFHOTO (PepMEHTHOTO KoMITIeKca Tesiomepassl (T) u ¢ momonipio anb-
TepHAaTUBHOTO yunHeHUs Tesiomep (ALT), ocHOBaHHOTO HA TOMOJIOTHYHOM peKOMOMHA-
muu (I'P) IHK. Cunranocs, yto ALT ncnons3ytor Tonsko 15-20 % omyxoneii 0e3 ak-
tuBHOU T. OIHaKO HENAaBHO MOSBIIIUCH JAHHBIE O PEKOMOWHOTEHHBIX TEJIIOMEpax B HOP-
MaJIbHBIX KJIETKaX MJIEKONMUTAIOMMX. Bbl10 noka3ano, yto ¢ nomoubto I'P koHCTpyKIMS,
colieprKallas TeJIOMEPHbIE TOBTOPBL U BCTPOCHHASI B TEJIOMEPY OJHON XPOMOCOMBI KJIO-
Ha OCK MbI1IH, KONUPOBaIach B JaJIbHEUIIEM B Pa3HbIE XPOMOCOMBI Y Pa3HbIX MBbIIIEH
[1]. Bonee Toro, ObLIO MMOKa3aHO, YTO MEKXpOMOcoMHas I'P mpoucxoaut ¢ oquHaKOBON
yactoroit B T-3aBucumMbix u ALT kierkax [2]. B nepBuuHbIx (pubpoOmacTax oOxHOTO U3
BUJOB Oypo3yOok Sorex granarius [3] Obum BeisiBeHB ipu3Haku ALT, HecMoTpst Ha
JTIOBOJIBHO BBICOKYIO aKTHBHOCTH 1. IHTEpecHO, 4To B X0/1€ SMOpHOTeHe3a MPOUCXOIUT
CMeHa PEeKOMOMHAIIMOHHOTO U T-3aBUCUMOTO IyTeH YIITMHEHUS TeJIOMEp Ha CTaIUU M-
rmaHTauuu [4]. IlpuBeneHHbIe BbILLIE TaHHBIE CBUIETENLCTBYIOT O TOM, uTO ['P Mexay
TEJIOMEpPaMU MOKET IPOUCXOJIUTh KAK B HOPMaJIbHBIX KJIETKAaX MIICKOIUTAIOLIUX, TAK U
B T-3aBHCHMBIX OTMyXONIEeBbIX KileTKaX. [lo-BuauMomy, (hakTopshl, BIUSIONINE Ha BHIOOD
KJIETKOH MYTH TIPEOIOJICHUS PEIUITMKATUBHOTO KPU3HCa, MOTYT TAaK)Ke BIHITh HA 00BEM
skcripeccuu I'P B T-3aBUCUMBIX KJIETKaX.
Cnucox numepamypui
1. Neumann A.A., Watson C.M., Noble J.R. et al. (2013) Alternative lengthening of telomeres in normal
mammalian somatic cells. Genes Dev. 27:18-23.
2. Dlaska M., Schoffski P., Bechter O.E. (2013) Inter-telomeric recombination is present in telomerase-
positive human cells. Cell Cycle. 12:2084-99.
3. Zhdanova N.S., Draskovic 1., Minina J.M. et al. (2014) Recombinogenic telomeres in diploid fibroblast
cells Sorex granarius (Soricidae, Eulipotyphla). Mol. Cell. Biol. 34:2786-2799.

4. Ozturk S., Sozen B., Demir N. (2014) Telomere length and telomerase activity during oocyte maturation
and early embryo development in mammalian species. Mol. Hum. Reprod. 20:15-30.

BEJIAEBCKHE UTEHWA. CEKIIUA «MOJIEKYJIAPHAA TEHETUKA U KJIETOUHAA BUOJIOTUA » 105



SNIEKTPOHHO-MUKPOCKOIIMYECKUN AHAJIN3
YIIBTPACTPYKTYPHOV PEOPTAHU3AIIN KJIETOK
C IENELIVSAMU U BCTPOMKAMMU B TEH XAHTUHITOHA

K.H. Mopo3osa*, JI.A. Cynbnuna, T.b. Mananxanosa, A.A. Manaxosa, C.M. 3akusiH,

E.B. Kucenesa
QUL Unemumym yumonoeuu u eenemuxu CO PAH, Hoéocubupck, Poccus
*e-mail: morozko@bionet.nsc.ru

KunroueBslie ciioBa: 6onesnv Xanmunemona, mymayuu, 31eKMpOHHAS MUKPOCKONUS, YIbMPACMPYKmMypa
KAemoK, MUMoXoHOpuu

Momusayus u yenu: bosne3Hb XaHTUHITOHA, XAPAKTEPU3YIOLIASCS HAPYLIEHUEM JIBU-
rarejbHON aKTUBHOCTH UM KOTHUTHBHBIMH PacCTpOcTBaMu, 00yCIIOBIEHA SKCIpeccueit
MyTaHTHOTO Oenka xantuHrtuHa (HTT), Hecymiero yUIMHEHHBIN MOJUTITYTAMUHOBBIN
TpakT B N-KOHIIEBOM JOMEHE, YTO TPEISTCTBYET HOPMaIbHOMY (OJIUHTY Oenka |
MPUBOJMT K THOCIH CPEHUX IUITMKOBBIX HEHpOHOB [1]. C HCIoIbh30BaHHEM CUCTEMBI
CRISPR/Cas9 namu OBLIH CO3aHbI M30IN€HHEIC KJIIETOUHBIE TMHUK U3 IIOYKH YEIOBEKa,
paziuyaronyecs ajuleIbHBIMU BapUaHTaMH LIEJIEBOT0 TeHa, YTO TO3BOIMIIO NCKITIOUNTh
BIIMSIHUE TEHETHYECKOTO ()OHA Ha MPOTEKaHUE MOJICKYJISIPHBIX POLIECCOB, CBSI3aHHBIX C
¢dyukronnposanreM myTtantHoro 6eika HTT. Lienbio nanHoii paboThl ObLIO IPOBECTH
CpaBHUTEJIBHBIN aHaau3 Mopdosoruu kietok uaud HEK293 Phoenix ¢ uckyccTBeHHO
BHECEHHBIMU MYTalMsAMU — JEJIEUUAMU U BCTpoiikamu B red HTT.

Memoowl u aneopummor: INEKTPOHHO-MUKPOCKOIIMYECKUN aHAJIN3 CTPOEHUS KIIETOK
muann HEK293 Phoenix u KJ1€TOK, CO3JaHHBIX Ha €€ OCHOBE MYTaHTHBIX JIMHHU.
Pesynomamor: B Hactosmieil pabore nMpoBeaeH yIbTPacTPYKTYpHBIH aHAlU3 BIHSHUSA
BcTpoek u neneuit B red HTT Ha mopdosnoruto kietok tuauun HEK293 Phoenix. Bee-
JIEHUE OJIMHOYHBIX Jejielnil B TeH HTT NpakTUYeCKU HE U3MEHSIET CTPOEHHUE KIIETOK
muan HEK293 Phoenix, ognako otmedaeTcs: Oonee gacTeiii KoHTakT DIIP ¢ MuTOXOH-
npusmu. Berpoiiku CAG noBTopoB B red H77 NpUBOAAT K CEPbE3HBIM HAPYIICHUAM,
3aTparuBaroliiM B IEPBYIO OYepeb MUTOXOHJPHAIBHBIA armapar, OTBEYAIOIINN 3a
SHEPreTHYECKH OOMEH, a TaK)Ke OPraHU3aIHIO SAeP U MOP(OIIOTHIO APYTHX BHYTPH-
KJIETOYHBIX CTPYKTYp. IIpu yBenmuenuu pazmepa BCTPOMKY CTEIIEHb HAPYILICHUI YBEIIU-
yuBaercs. Beenenue aenenuu ¢ nocie1yolle BCTPOMKONW MOBTOPOB CHUKAET YPOBEHD
mutodarun. OTCyTCTBUE HOPMAJIBHOTO AJJIeNsl MPH BBEACHUHM BCTPOCK BBI3BIBACT J10-
MOJTHUTEIHHO aKTUBAIMIO JIM30COMAIBHOM CHCTEMBI U MTOCIIEAYIONTYI0 THOETh KIETOK.
3axnouenue: Mytauuu B rene H1T NpUBOAAT K CEPhE3HBIM HAPYIICHHUSIM, TPOSIBIISIO-
HIMMCS Ha YIBTPAcTPYKTYPHOM YpOBHE Jie()eKTaMU MUTOXOHJIPUH, HAPYLICHUEM Opra-
HU3ALUH SI€p U JIPYTUX KIETOYHBIX CTPYKTYp. YBEIHYEHHE Pa3MEpPOB BCTPOEK B IeH
HTT conpoBoXkaaeTcsi poCTOM HETaTUBHBIX U3MEHEHHH MOP(OIOTUH KIIETOK.
bnacooaprnocmu: Pabora BbInoiHeHa npu GuHaHCOBOW moanepxkke PHO No 16-15-
10128.

Cnucox rumepamypoi
1. Wu L.L., Zhou X.F. (2009) Huntingtin associated protein 1 and its functions. Cell Adh. Migr. 3:71-76.
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YYACTUE KOMIIOHEHTOB KOMIIVZIEKCA NSL B JEJIEHUU
KYJIbTUBUPYEMBIX KJIIETOK DROSOPHILA

10.B. Tlonosa'- **, I A. TTaBnoBa'-*, A.B. Pasyaea'-*, T.A. HeB3oposa®,
A.B. TTuamropun’-2, M. I'artu!

! Unemumym monexynspnoii u knemounoti ouonoeuu CO PAH, Hosocubupck, Poccus
2 QUL Unemumym yumonoauu u 2enemuxu CO PAH, Hosocubupck, Poccust

3 Kazanckuii (Tlpusonscckuil) (hedepanvhviil ynusepcumem, Kaszanv, Poccust

* Hogocubupcruil 2ocyoapcmeennuiii ynueepcumem, Hosocubupck, Poccus

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

KiroueBbie cinoBa: Drosophila, mumo3s, sepemeno Oeneniis, KUHEMoxopsl, XpOMAamuH

Momusayus u yeru: KoncepBaruBHbie OenkoBble koMruiekchl KATS8-associated Non-
specific Lethal (KANSL) murekormratoniux u Nonspecific Lethal (NSL) npo3oduist sB-
JISIFOTCS BaXKHBIMU PETYIIATOPAMU CTPYKTYPBI U TPAHCKPUITLIMOHHON aKTUBHOCTH XpOMa-
TUHA. B acTHOCTH, Y UesioBeKa MyTallu F€HOB, KOIUPYIOLINX KOMIOHEHThI KOMILJIEKCA
KANSL, cBsi3aHbl ¢ psiioM TsDKENbIX 3a0oneBanmil. Ha ceromHsmHni 1eHh QyHKIIUU
koMruiekcoB KANSL u NSL onrcans! Tonbko i1t nH(pepda3zHOoTo sSapa, ¥ IPaKTHIECKH
HUYETo HE U3BECTHO 00 MX YYaCTHH B IIPOLIECCE MUTOTUYECKOTO AejeHus KieTok. [Ipn
3TOM H3BECTHO, YTO HEKOTOPBIE OEJIKH XpOMAaTHHA UIPAIOT TAKXKE CYIIECTBEHHYIO POJIb
B cOOpPKE MUTOTHUYECKOTO BEpeTeHa AEJICHUS, B YaCTHOCTH, IyTEM WHAYLHPOBAHUS 3a-
POXIEHUS U CTa0MIIN3allii MUKPOTPYOOUeK B 00I1aCTH XpOMOCOM (KMHETOXOpOB). Llens
JAHHOM paOoThI 3aK/II0YaIach B YCTAHOBICHUN yYacTHUsl OCHOBHBIX KOMIIOHEHTOB KOM-
iekca NSL — 6enxoB MBD-R2, Redl u Red5 — B neneHun KynbTHBHPYEMBIX KIIETOK
Drosophila melanogaster maann S2.

Pesynomamur: llpn uampusuayansaoit PHK-unTepdepennnn renos MBD-R2, Redl n
Red5 Habnronarorest cepbe3Hble MUTOTUYECKHE HAapyIICHUs, TaKUe KaKk OCTaHOBKa Jie-
JIeHUs Ha cTaiu MeTadasbl 1 HAJTMUUE TaK Ha3bIBaEMbIX I1CEBA0-aHa/Ten0(a3, KOTOpbIe
SBJISIFOTCSL CIIECTBUEM HEKOPPEKTHOI'O PA3ACCHUsI U PACXOKICHHUS CECTPUHCKUX XPO-
Matua. Takxke BBIBISIOTCS JOCTOBEPHBIE PA3INUUs MEKAY IJIMHONW BEpETeHA JeJICHUs
B KOHTPOJIbHBIX (HEOOPaOOTaHHBIX) KJIETKaX U B KJIETKaX CO CHMKEHHBIM KOJINYECTBOM
oemxkoB MBD-R2, Redl u RedS. Kpome toro, PHK-unTepdhepennus reaoB MBD-R2,
Redl n Red5 npuBOAMT K CHU)KEHUIO KOJIMYECTBA TPAHCKPUIITOB TeHOB cid u Mitch,
KOTOpPbIE KOAUPYIOT KHHETOXOPHBIC KOMIOHEHTBI, YTO IPUBOAUT K MCUE3HOBEHUIO I10-
CJIEAHUX U3 OOJIBLIMHCTBA NPOAHAIM3UPOBAHHBIX KJIETOK, IPHYEM Haubosee CUIbHBINA
a¢dexT HabmonaeTcs Mpu CHIDKEHUH KoimdecTBa Oenka MBD-R2, a manbonee cia-
Oblil — pu cHI>KeHUH KoinuecTBa Oenka RedS. Hakonen, OblJI0 yCcTaHOBJIEHO, YTO OC-
HOBHBIE KOMITOHEHTbI KoMIliekca NSL BIUsIIOT Ha 3KcIIpeccuto apyr apyra. Tak, Hanpu-
Mep, TIpU CHI)KEHUH KonmdecTBa Oenka MBD-R2 yBennumnBaercs TpaHCKpUTITHOHHAS
aKTUBHOCTh T€HOB Rcdl m RedS, a mpu cHWKeHNU KoimmdectBa Oenka Redl, HaoOopoT,
MOBBIILIAETCSA TPAHCKPUIILMOHHASI AKTUBHOCTh T'eHa MBD-R2.

bnazooapnocmu: Pabora BeITionHEeHA TIpu nojaepkke rpanta IIpaButenscrBa Poccwmii-
ckoil denepaunn Ne 14.250.31.0005.
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MCCIIEJOBAHUME DOOPEKTOB AKTVBALIVINI ®AKTOPA,
VHIYIMPYEMOTO TUIIOKCUEN, HA AHTMOTEHHBIN
ITOTEHIIMAJI S9HOOTEIMNAIBHBIX ITPOM3BOJHBIX
IDTIOPUTIOTEHTHDBIX CTBOJIOBBIX KJIETOK YEJIOBEKA

A M. Cmupnosa’>3* M.K. Kusenn? >4, U.C. 3axaposa***, A.W. lllepuenxo’ >34,

E.A. Exucadenxo® 4, C.M. Bakusu' >34

! Hosocubupckuii 2ocydapcmeennwiil ynusepcumem, Hosocubupck, Poccus

2 QUL Unemumym yumonoauu u 2enemuxu CO PAH, Hosocubupck, Poccust

3 Hosocubupckuii HUH namonozuu kposoobpawenus um. E.H. Mewankuna Munucmepcmea
30pasooxpanenusa P®, Hosocubupck, Poccus

* Unemumym xumuueckoii 6uonoeuu u gynoamenmansrou meouyunsvt CO PAH, Hosocubupck, Poccus
*e-mail: ann777sm@yandex.ru

KuroueBsie ciioBa: HIF, nuopunomenmmolie cmeonogvie KiemKu 4eloeeKd, HanpasieHnas oupgepenyu-
POBKA, SUNOKCUL, IHOOMeNUll

®daxrop, naayMpyemsbli runokcueit (HIF) — JIHK-cBs3piBaromunii TpaHCKPHUITIIMOHHBIN
(axTop, UrparoUi KIIOYEBYIO POJIb B PEryJSLUM aHTMoreHes3a. B Hacrosiee Bpems
Monyssinusg HIF-myTu siBnsieTcss mepcneKkTUBHOM TepameBTHUECKOM cTparerueil aiis
yIpaBlieHUs pa3InYHbIMU 3a0oneBaHusMU. JlaHHas paOoTa MOCBAIIEHA BIMSHHUIO aK-
tuBauuu HIF-anbda B HOpMOKCHUECKUX YCIIOBHSX, PEATM30BAaHHOM C MCIIOIb30BAHU-
em cuctembl CRISPR/Cas9, B murropunoreHTHBIX cTBONOBBIX KieTkax (IICK) gemoseka
Ha aHT'MOTCHHBIE CBOWCTBA MX 3HIOTENHANIBHBIX MPOM3BOAHBIX. PazpabareiBaeTcst MO-
nenb B3aumocBs3u aktuBanund HIF-anegda B [ICK yenoBeka Ha peann3amnuio aHTHOTESH-
HBIX CUTHAJIBHBIX KAacKaJloB B MX IU(PEepeHUNPOBAHHBIX SHIOTEINAIBHBIX TPOU3BOA-
HbIX. Vccnenyroress 3 eKThl MOBBIIECHHUS SKCIPECCHH U CTa0MIN3aLUN CyObeIUHHIL
HIF-lansda u HIF-2aneda B sHporenuanpabix mpousBonHbix [ICK uwenoseka. Ilogo-
Opanb! nocienoarebHOCTH Hanpasisromux PHK ans caiinencunra INT6/elF'3 — wn-
ruoutopa HIF-2a — ¢ ucnons3oannem cuctembl CRISPR/Cas9. IlocnenoBarenpHOCTH
Hanpasistomux PHK, npennasnagennsie s naruoupoBanus INT6/elF'3 n cBepXdKc-
npeccun HIF-2annda, 3akiaonupoBansl B BekTopbl U gocrasiensl B MIICK gemoseka
muana iIMA-1L ¢ momomipio Hykineodekiun. MeTooM MpOTOYHON ITUTOMETPHH TIPO-
u3BeneH copTUHT GFP-no3UTHBHBIX KONOHUHN, COAECPKAIIMX 1IEJIEBYIO BCTPOUKY, POBE-
JeHbI payHabl cyOxnoHupoBanus. [lomydensl renerndecku moaupunuposanusie [ICK
yesoBeka ¢ aenenueit pazmepom 200 1. H., BKIIIOYAIOLIEH TOUKY CTapTa TPAHCKPUIILUU U
Hayayo nepBoro sk30Ha INT6/elF3.

Pe3ynbrarhl JaHHOTO HCCIIEIOBAHUSI BHECYT 3HAYMTENIbHBIA BKJIAJ B IOHUMaHuE (yH-
JaMEHTaJIbHBIX MOJICKYJIApHbIX Mexanu3MoB HIF-3aBucuMoro anrunorenesa, pacmmpsr
NPEACTABICHUS O CUTHAJIBHBIX KacKaJax, 3allycKaeMbIX Ipu LeneBoi akruBauuu HIF,
9TO HEOOXOIUMO /17151 pa3padoTKH 3G GEKTUBHBIX cTpaTeruit Monysiuu sxcrpeccun HIF
Ul TEPaNeBTUYECKOI0 AHTMOTCHE3a U JICUCHMS Psiia OHKOJIOTHUECKUX 3a00JIeBaHUil.
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BJIMAHME ITPOVM3BOJHBIX 2H-BEH3VIMIMN ] A30JI-
1,3-IVMIOKC OB HA ITPOJIM®OEPAILINIO
KJIETOK D. MELANOGASTER

C.A. ®émoposa'*, 10.A. Tew?, C.1O. I'pumienko?, JI.I. Maxykun?, B.A. CamcoHOB?
L @UAI] Hnemumym yumonoauu u 2enemukxu CO PAH, Hosocubupck, Poccus

2 Hosocubupckuit uncmumym opeanuyeckou xumuu CO PAH, Hosocubupck, Poccust

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

KiroueBble ci10Ba: cenapasa, ceepezayus XpomMocom, npomuBoonyxoesvlii npenapam

Momusayus u yeru: Cenapasa sSBISETCS KJIIIOYEBbIM (DEPMEHTOM, OTBEYAIOLIMM 32 Ipa-
BUJIBHYIO CETPEramnio XpoMoCcOoM B JeJeHUH KiIeTKH. CeCTpUHCKHE XPOMOCOMBI MOTYT
Pa3oMTHCH 10 JOYEPHUM KJIETKaM TOJIBKO TOCTe aKTHUBAIMK Cerapasbl, ee MPexIeBpe-
MEHHasi aKTUBAIMs BBI3BIBAET Pa3IMUHbIE XPOMOCOMHBIE aHOMAJIUHU. Y dYelloBeKa ce-
napasa KoJupyercs TeHoM Espll, BBICOKHH YPOBEHb €r0 SKCIPECCHU ObLIT BBISBICH BO
MHOTHX OITyXOJISIX, BKJIIOYAsl pa3InuHble HEHPOOIACTOMBI, paK I'pyau, KOCTeH, MO3ra 1
npoctarsl. HegaBHO OBLIO TPEIOKEHO MCIIONB30BaTh cenapasy Kak MOTCHIUAIBHYIO
MUIIEHb JUIsl TIONCKA HOBBIX MPOTHBOOITYXOJIEBBIX IMpenaparoB. bein mpoBeneH ckpu-
HUHT ¥ HaliJIecH HHTUOUTOp cerapasbl CeluH-1, 100aBiIeHne KOTOPOTo K KYJIbType Kile-
TOK i Vitro PUBOJMIO K MHTUOMPOBAHUIO POCTA KIETOK HEHPOOIACTOMBI, JICHKEMHUHU H
KJIETOK OITYyXOJIM MOJIOYHOM keJe3bl. OJJHaKo TJIaBHbIE MUHYCHI CelTMHa-1 — ero rioxas
pacTBOPUMOCTD B BOJHBIX PACTBOPaX M €ro HeCTaOMIBLHOCTH MPH TEMIIEpaType 4eno-
BEUECKOT'0 TeJia, MO3TOMY aKTyaJlbHBIM SIBIISICTCS TIOJTyUYeHHE CTAOMIBHBIX U aKTHBHBIX
moaudukanmii cenuna-1. B paMkax gaHHON pabOThI MbI IPOAHATM3UPOBAIN BIUSHHE
HEKOTOPBIX MOJM(UKAIUK cenrHa- 1 Ha aessiuecs HeHpooIacTel APO30PHUIIBL.
Memoout u ancopummur: icTodHHKOM A71s1 MOAU(UKAIIMN CEeNMHA- 1 CITYKUITM IPOU3BOI-
Hele 2H-0eH3nuMunason-1,3-1uoKCuI0B, KOTOphIe B pa3HbIX KoHIEeHTpanusax (20, 200,
300 u 400 MKr/mir) JOOABISUTUCH B KOPM € JTMYUHKaMU Apo3o¢uiisl. Yepes 5 nHei uH-
KyOaluy MpOBOJIIICS aHAIIN3 ICICHUS TMYMHOYHBIX HEUPOOIaCTOB, IS YEero OlICHUBA-
JIOCH pacrpesieleHne KIETOK M0 CTaJAusIM MUTO3a U HATMYUE aHOMAJIUN JIEeTICHHS.
Pezynomamur: B MuTO3€ cenapaza akTHBHA B KOHILIE CTaJIuK MeTadasbl, KOrJa oHa pas-
pe3aeT KOre3MHOBBIM KOMIUIEKC, YAEeP KUBAIOIINI TOMOJIOTHYHBIE XPOMOCOMBI BMECTE.
Ecnu TectupyeMoe BemecTBO MHIHOMPOBAJIO cenapasy, TO Mbl OXKHJIAIM YBUAETH Ha-
KOIUICHUE KJIETOK Ha CTaJuu Meradasbl U, COOTBETCTBEHHO, CHIKCHUE TPOLIEHTHOTO
coziepkaHus KJIETOK Ha cTaauu anagassl. Bee nporecTrpoBanHble HaMu MOAU(DUKAIIN
JIEMOHCTPHPOBAIM HAKOIJICHHE KJIETOK Ha cTaanu meradassl. OHAKO CileayeT oTMe-
TUTbh, YTO TPU BBICOKMX KOHIIGHTPAIMSIX BCEX MHTMOUTOPOB HAOIIONATUCH MOSBICHUC
MOHOTIOJISIPHBIX aHa(a3, aHSYIJIOWIHBIX KIIETOK M Pa3phIBBI XPOMOCOM.

3axaouenue: Takum 00pa3zom, BCe NPOAHATU3UPOBAHHBIC MOTU(PHUKALINY CeNMHA- | Tpo-
SIBJISUTA MHTHOUTOPHYIO aKTHBHOCTD JJISI CeTiapasbl, YTO MPUBOIIIIO K 3aJICPIKKE KIETOK
Ha cTaguu Metadaszbl. OIHAKO MOSBICHUE aHOMAIHMN JICJICHHUSI B HOPMAJIbHBIX KJIETKaX
MPY BBICOKUX KOHIIGHTPAIMSIX BCEX MHTHOUTOPOB CBUJIETEIBCTBYET O HEOOXOAMMOCTH
MOKCKA IPYyTUX MOAU(UKALINHI CeNMHA- 1, He UMEIOIIUX MTO00HBIX T000YHBIX 3D ()EKTOR.
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MYTALIV TEHA Trl, KOIVMPYIOIETO GAGA-®AKTOP
IOPO30®VIIBL, BBISBIBAIOT ITPEKIEBPEMEHHYIO
MUTPAIIMIO KJIETOK 3APOJBIIIEBOTO IIYTU

A.C. Xpymesa*, H.B. Jloporosa, 3.M. bapuuesa
Hosocubupckuil eocyoapemeenubiil yHusepcumem, Hosocubupck, Poccust
QUL Unemumym yumonoeuu u eenemuxu CO PAH, Hoéocubupck, Poccus
*e-mail: foundmelater@gmail.com

KarwueBblie cnoBa: dpozoguna, cen Trithorax-like, knemxu 3apodviuiesoco nymu, ambpuocenes, 2oHaowl,
KIEMOUHAsE MUSPayUs

Momueayuu u yenu: Murpanus npuMopanaibHbIX 3apoablieBbix kinetok (I113K) — onun
U3 CaMbIX BaYKHBIX ITAIlOB TOHAJIOTEHE3a U 00pa30BaHuUs MPEALICCTBEHHUKOB ITOJIOBBIX
KJIeTOK. JlaHHBII Mpoliecc 3BONIIOIIMOHHO KOHCEPBAaTUBEH, SABIISAETCS TOMOJIOTMYHBIM JIJIS
Pa3IMYHBIX KJIETOYHBIX THUIIOB, OPraHoB, TkaHel. bonee Toro, murpanus [13K nmo mHo-
MM XapaKTepUCTUKaM TIOBTOPSIET 0COOCHHOCTH ABHKCHUS KIIETOK UMMYHHOH CUCTEMBI
W MeTacTa3upylomux omyxosieil. Panee Obuto nokaszano, uto GAGA-dakTop, Konupy-
eMblil TeHOM 77/, y4acTBYeT B pa3BUTHH KIIETOK 3apOJBIIICBOTO MYTH CaMIIOB JIPO30-
¢unel. Takum 00pa3oMm, 1ETbIO JAaHHOW PaOOTHI OBLIO M3yYeHHE NMPUYMH U XapakTepa
HapyIICHUH MUTPAIMU KJIETOK 3apOJIBIIIEBOTO MYTH Y MyTaHTOB 110 reny 77/

Memoowt u ancopummer: B pabore npoBoannachk pUKcanus u okpacka SMOPHOHOB aHTH-
TeJaMU, 3aTeM IPOBOAWICA aHaiu3 U (ororpadupoBaHue npenaparos. Mcnonb3osa-
JIUCh JIMHUU C HYJb-aJuieneM 77/ v TMHUHM C THHOMOP(HBIMU MY TaIIUSIMH, CHIDKAIOIIIUMH
9KCIpeccuto reHa T7l.

Pesynomamor: HamMu mpoBezieH IUTOJIOTHYECKUM CKPUHUHT PAaHHUX 3TalloB Pa3BUTHUSA
3aponbleBbIX KieTok. Y myrtantoB 77/ [13K mpuobOperaioT MOpQOIOTHio MUTPUPYIO-
HIMX KIETOK Ha OoJiee paHHHUX CTAAUSX Pa3BUTHUS dMOpHOHA. JlaHHAas MyTauusi BbI3bI-
BaeT MpeXkIeBPEMEHHYI0 akTuBu3auio murpanun 113K, BeiaencTBue yero oHr 3KTOIuU-
YeCKH MepeMenaroTcs BrryOb aMOproHa. [Ipu n1e30prueHTHpOBaHHON MUTpaIluK HE BCe
KJIETKH JIOCTHTalOT 00J1acTH, T7ie JOPMUPYIOTCSI TOHAJIBI, YTO MPUBOIUT K YMEHBIICHUIO
YHCIIa 3apOJIBIIICBBIX KIETOK B TOHAaX JIMYMHOK U UMaro. Y Myx ¢ Haubolee CHIIbHON
MYTaHTHOM KOMOHMHaIuel GOpMHUPYIOTCSI MEJIKHE 3a4aTKU TOHAM, KOTOPBIE COJlepKaT B
JIBA pa3a MEHbIIIE 3apOJIBIIIEBBIX KJIETOK, YeM B TUKOM Tume. OCTanbHbIe 3apObIIIEeBbIE
KJIETKH Xa0THYHO PACIHOIIOKEHBI B PA3ITUUHBIX 00JIaCTAX SMOpPHOHA.

3axaouenue u docmynnocms: B nannoii padote Obuia nzyuena ponb Gaga-gaxropa B
MUTPALUH KJIETOK 3apOJIBIIICBOI TMHUU U €r0 BIUSHUE HAa (OPMUPOBAHUE TOHAJT B OM-
Opuorenese jnpo3zoduibl. Myranuu B rene Trl, kogupyromem Gaga-(akrop, mpuBOIsST
K MPEeXJIEBPEMEHHOMY 3aITyCKy MPOrpaMMBbl aKTHUBHOM 3KTOMUYECKOM MHIpalyH, 4TO
NpUBOJMT K jAe3opueHTanuu yactu 13K u ¢popmupoBaHHIO TOHAA ¢ HEAOCTATOYHBIM
KOJIMYECTBOM 3apOJIBIIIEBBIX KJIETOK.
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CUMBNOTUYECKNE ACCOIIMAIIVINTI WOLBACHIA-
HYMENOPTERA: VTHOUTIMPOBAHHOCTD
1 ®VJIOTEHETUYECKUI AHAJIN3 U30/IATOB BAKTEPUN

M.A. FOguna' 2*, 1O .H. Hanunos®, K.A. Benosa?, A.E. Koctionun?,
10.10. Ununckuii’ 2

L @UAI] Hnemumym yumonoauu u 2enemukxu CO PAH, Hosocubupck, Poccus

2 Hosocubupckuii 2ocyoapemeennviil ynugepcumem, Hosocubupck, Poccust

3 Unemumym cucmemamuru u sxonozuu scusomnvix CO PAH, Hosocubupck, Poccus
*e-mail: Judina@bionet.nsc.ru

KunroueBsie ciioBa: Hymenoptera, Wolbachia, mynsmunokycroe cenomunupoganue

Momusayus u yenu: MarepuHcku Hacienyemble Oaktepun poxa Wolbachia Bctpeya-
IOTCSl y YJICHUCTOHOTMX M Hemartol. HecMoTpsi Ha IIMPOKYIO pacripoCTpaHEeHHOCTh
0akTepuu Cpear Ha3eMHBIX WICHUCTOHOTUX, MHOTHE CEMECTBA HACEKOMBIX OCTAIOTCS
HEHCCIIEOBAaHHBIMU Ha MpHCyTCcTBUE OakTepuu. Llenpio Hamero uccienoBaHus ObLIO
BBISIBIICHUE (aKTOB MH(UIMPOBAHHOCTH M OIpPEICIICHHE T'€HETHYeCKOro pazHooOpa-
3usl SHAOCUMOnOTHYECKOH Oaktepun Wolbachia B Maqou3y4eHHBIX TAKCOHOMHUYECKUX
rpynnax orpsaa Hymenoptera. [l 3TOro B aHaiau3 B3sAThl IIPEICTABUTEIN CEMEHCTB
Sphecidae u Crabronidae, koTopbie OTHOCATCS K OAOTPsiAy Apocrita, 1 cemeiicTBa Ar-
gidae, Cephidae, Cimbicidae, Pamphiliidae u Tenthredinidae, oTHOCsIIIUECS K TOIOTPSI-
ny Symphyta. [yis npeacraBureseii cemeiictea Crabronidae qanHbie 00 HHPUIIMPOBAH-
Hoctu Wolbachia B nutepaType OTCYTCTBYIOT, @ JUIsl OCTaJIbHBIX TPYII IaHHBIE KpaiiHe
CKY/IHBI.

Memoost u aneopummor: O0IIAsT KOJJICKIIUS TEPETOHYATOKPBUIBIX HACEKOMBIX, COOpaH-
Hast B 2012-2016 . Ha Teppuropun Kaskaza, 3anannoir Cubupu u Jlansuero Bocro-
Ka, HacuuThiBaeT 46 BuAoB u 306 o6pasios. Toransnyto JAHK Beimensimm uaauBumy-
aIBbHO M3 Ka)JI0ro o0pasia, cTaryc HHQHUIUPOBAHHOCTH YCTAHABIUBAIN C TIOMOIIBIO
Wolbachia-cienuduunbix mpaiiMepoB kK reny /6SrRNA. I'enetudeckoe pa3sHooOpasue
Wolbachia onpeaensiii o NPOTOKOTY MYJIBTHIOKYycHOTO reHotunupoBanus (MLST).
OutoreHeTUYECKUN aHaIn3 MIPOBOMIIN C HCIIONB30BaHueM nporpammbel MEGA 6.
Pezynomamur: Wolbachia oGHapyxeHa TONbKo y 6 BUa0B nogotpsaa Symphyta, KoTo-
puie otHOCsTCS K cemercTBaM Argidae, Tenthredinidae u Cephidae. [1a1h u3 mectu Bbi-
spieHHbIx MLST-rammorunoB Wolbachia oxazanuch yHukanbHbIMU, U onuH (ST-19)
HIMPOKO paclpoCTpaHeH Cpeand HaceKoMbiX. Dunorenernueckuil ananuz Wolbachia
00HapyKHJI NPUHAUICKHOCTD Tpex M30ATOB Wolbachia x cyneprpymie A u Tpex —
K cyneprpymie B.

brazooapnocmu: llognepxano POOU Ne 16-04-00980 u BIT Ne 0324-2016-0002.
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GENETIC VARIATION OF HAEMOSPORIDIAN PARASITES
OF SONGBIRDS, PASSERIFORMES IN BEYDAGLARI, TURKEY
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Motivation and Aim: Genetic variation of haemosporidian parasites were studies by cap-
turing songbirds, Passeriformes using mist nets in Beydaglari, Turkey.

Methods: Prevalence of the haemosporidian parasites was characterized by analyz-
ing partial sequence of the mitochondrial cytochrome b gene of 123 songbirds from
Beydaglari Mountains during 2014-2015.

Results: Genetic variation of haemosporidian parasites were found depending on the
songbird species. Specific haplotypes were found among the species in Turkey. The ge-
netic structures are consistent with the isolation of these populations during the glacial
refugia.

Conclusion: Our results show that the level of the genetic diversity of haemosporidian
parasites of songbirds is important for global level.

Acknowledgements: This study was supported by MAKU BAP (0318-NAP-16).
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REVEALING OF THE CHROMOSOME SYNTENY REGIONS
BETWEEN STERLET (ACIPENSER RUTHENUS) AND SPOTTED
GAR (LEPISOSTEUS OCULATUS)

D.A. Andreyushkova'*, A.I. Makunin!, V.R. Beklemisheva!, S.A. Romanenko® 2,
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A.S. Graphodatsky" 2, V.A. Trifonov':2
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Motivation and Aim: Sterlet (Acipenser ruthenus), likewise other Acipenseridae, has
high chromosome number in karyotype (2n = 120). Being a paleotetraploid, sterlet still
undergoes rediploidization process [1]. This fact makes sterlet a very important object
for genome studies, in particular, for comparative cytogenetics. Spotted gar (Lepisosteus
oculatus, Holostei) is the only non-teleost ray-finned fish, which genome was sequenced
and assembled [2]. Therefore it is interesting to compare the genomes of these two basal
and slowly evolving species.
Methods and Algorithms: We have obtained a set of sterlet chromosome-specific librar-
ies using microdissection and whole genome amplification (WGA) [1]. To test these
libraries we created fluorescent probes and hybridized them on sterlet metaphase spreads
(FISH). The libraries were sequenced on Illumina MiSeq platform. Reads were aligned
to spotted gar genome using an algorithm published before [3], which was developed for
DOP and WGA libraries.
Results: The fluorescent probes obtained painted from one to two pairs of sterlet chromo-
somes, depending on ploidy status. The alignment analysis revealed the synteny regions
for these libraries between two species. Using these data, we are able to estimate some
chromosomal rearrangements, occurred in their common ancestor on the early stages of
ray-finned fish evolution.
Conclusion: Applying cytogenetic and bioinformatics approaches together, we may
compare the genomes of sterlet and spotted gar, despite they diverged about 360 mil-
lion years ago. This study will be developed by analyzing of the libraries of other sterlet
chromosomes.
Acknowledgements: The work was supported by RSF grant No. 14-14-00275.
References
1. Romanenko S.A. et al. (2015) Segmental paleotetraploidy revealed in sterlet (Acipenser ruthenus) ge-
nome by chromosome painting. Mol. Cytogenet. 8:90.
2. Braash I. et al. (2016) The spotted gar genome illuminates vertebrate evolution and facilitates human-
teleost comparisons. Nature Genetics. 48:427-437.

3. Makunin A.L et al. (2017) Contrasting origin of B chromosomes in two cervids (Siberian roe deer and
grey brocket deer) unravelled by chromosomespecific DNA sequencing. BMC Genomics. 17:618.

BEJIAEBCKHE UTEHWA. CEKIIUA «MOJIEKYJIAPHAA TEHETUKA U KJIETOUHAA BUOJIOTUA » 113



TRANSCRIPTOME-WIDE EFFECTS OF INACTIVATION
AND PRIONIZATION OF SWI1 PROTEIN IN YEAST
SACCHAROMYCES CEREVISIAE
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Motivation and Aims: Prions are proteins that can exist in the same conditions in two
or more conformations, at least one of which is infectious. Though prions were initially
identified as the lethal pathogens, currently it is clear that prions may also be functional.
[SWI*] is a prion of the transcriptional regulator Swil, which is a component of evolu-
tionary-conservative chromatin remodeling complex SWI/SNF in yeast Saccharomyces
cerevisiae. In this study, we have investigated the effects of prionization and deletional
inactivation of Swil protein at the level of entire transcriptome.

Methods: Yeast strains were grown on the complete media supplemented with glucose
as the sole carbon source. RNA libraries were prepared using NEBNext Ultra Direction
RNA Library Prep Kit for [llumina and sequenced on HiSeq2500. Expression changes
were manually verified for several genes using qPCR.

Results: We sequenced polyA-enriched RNA extracted from [SWI™], [swi~], and Aswil
strains; each experiment was performed in two independent repeats. As a result, we
found more than 60 genes differentially expressed between Aswil and [swi~] strains. The
Aswil strain contains nonsense allele adel-14 and exhibits strong nonsense suppressor
phenotype. We found that ADE1 gene is upregulated in Aswil cells. Since overexpres-
sion of ADE1 causes nonsense suppression, this effect explains phenotypic manifesta-
tion of SWII deletion. Surprisingly, [SWI*] strains do not demonstrate significant expres-
sion changes in comparison with [swi~]. It can be explained by the decreased activity of
SWI/SNF complex on the media supplemented with glucose.

Conclusion: Typically, prion formation is considered to cause dysfunction of the corre-
sponding protein. Our data show that the effects of prionization and deletional inactiva-
tion of Swil protein on yeast transcriptome are not equal; moreover, induction of [SWI™]
does not have significant effect on the functional activity of Swil protein.
Acknowledgements: This work was supported by the grants of the President of the Rus-
sian Federation (MK-3240.2017.4) and Russian Foundation for Basic Research (17-04-
00816 and 16-34-60153). The authors acknowledge Research Park of SPbSU for the
opportunity to use equipment of “Biobank” and “RRCMCT”.
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EVIDENCE FOR INVOLVEMENT OF AMYLOIDOGENESIS
IN THE VIRULENCE OF ENTEROTOXIC ESCHERICHIA COLI
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Motivation and Aims: Amyloids represent unbranched protein fibrils with ordered spatial
structure called cross-beta. These fibrils were shown to be involved in various patho-
genic processes in humans and animals, but also play important functional roles. In
Escherichia coli, amyloid properties were demonstrated for P-type fimbriae as well as
for OmpC membrane protein. We performed proteome-wide screening for amyloido-
genic proteins in the E. coli proteome and identified Y ghJ mucin metalloprotease, which
is secreted by enterotoxic E. coli strains, as the candidate for novel amyloid-forming
protein. The goal of this study was to analyze amyloid properties of Y ghl.

Methods: To express 6His-tagged proteins, Alicator kit (Thermo Scientific) was used.
Apple-green birefringence upon binding of amyloids with Congo Red was analyzed
under the polarization microscope Leica DMRXA. Morphological studies of amyloids
were performed using scanning electron microscope Tescan MIRA3 LMU.

Results: Yghl contains conservative metalloprotease domain (1081-1381 aa), which is
functionally active against mucin. We demonstrated that this domain forms detergent-
resistant unbranched fibrils causing a shift in the fluorescence of Thioflavine-T dye,
which is a particular feature of amyloids. Moreover, YghJ (1081-1381 aa) fibrils bind
amyloid-specific dye Congo Red and exhibit apple-green birefringence upon polarized
light. These features show that YghJ (1081-1381 aa) is an amyloid-forming protein.
Conclusion: Our data provide evidence that one of the major E. coli proteins involved in
the intestinal colonization, Y ghJ, manifests as an amyloid. Amyloid is known to be one
of the most stable and resistant variants of the protein quaternary structure. Thus amy-
loid formation by bacterial virulence factors may potentially represent general mecha-
nism to prevent degradation of these proteins in the host’s organism.
Acknowledgements: This work was supported by the grants of the President of the Rus-
sian Federation (MK-3240.2017.4 and MK-512.2017.4) and Russian Foundation for Ba-
sic Research (16-34-60153). The authors acknowledge Research Park of SPbSU for the
opportunity to use equipment of “Chromas” and “RRCMCT”.
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THE APPROACH FOR RECONSTRUCTION OF AMYLOID
STRUCTURE IN VIVO
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Motivation and Aim: Prions can be defined as infectious or inherited protein agents
which propagation is based on the ability to induce conformational conversion of cel-
lular polypeptides. In most cases prion appearance is linked with formation of amyloid
aggregates of certain protein. One of the main problem in the investigations of prions
and amyloid aggregates is determination of their structural organization especially in
vivo. The cross-f structure of most amyloids is built of parallel and in-register stacks of
structural elements called B-arches consisting of two p-strands connected by a turn. The
size of one B-arch can vary between 15-30 residues. At the same time it is known that a
number of amyloid-forming regions reach size of up to 80 residues. In the past few years,
a number of experimental data have been suggested that these regions form tandems of
adjacent B-arches, called B-serpentines which, in turn, stack to form the superpleated
B-structure.

Methods and Algorithms: Recently, a computer program “BetaSerpentine” has been de-
veloped that analyze protein sequence and predict structural arrangements of adjacent
B-arches, called B-serpentines, and ranks them in order of preference. At the same time
we performed precise mutational analysis of SUP35 to determine the protein region
forming amyloid fibril for different [PSI*] variants.

Results: By using BetaSerpentine together we reconstructed potential B-serpentines of
investigated [PSI"] variants. For this purpose, we used the intersection of our in silico
prediction with the experimental data of mutational analysis of Sup35 protein. As a re-
sult, the number of the predicted structures were reduced for specific prion variants. Our
conclusions are based on data obtained in vivo, therefore, the anticipated amyloid struc-
tures may be presented in living cells.

Conclusion: The BetaSerpentines program in combination with the experimental data
can be used to gain insight into the detailed 3D structure of amyloids. In case of muta-
tional analysis it may allow to predict structure of amyloid aggregates within living cells.
Acknowledgements: The authors acknowledge Saint-Petersburg State University for re-
search grants, 15.61.2218.2013 and 1.37.291.2015, Russian Foundation of Basic Re-
search for a research grant 17-54-150002.
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ANEUPLOIDY CAN UNDERLIE A REVERSIBLE PHENOTYPIC
SWITCH, OR WHAT TO BE AWARE OF IF STUDYING UNUSUAL
TRAITS (IN SACCHAROMYCES CEREVISIAE)
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Motivation and Aim: The Sup35 and Sup45 proteins execute translation termination in
S. cerevisiae. Some sup35 and sup45 mutants possess nonsense suppressor phenotype.
However, some sup35 mutants could undergo a reversible phenotypic switch towards
non-suppressor phenotype. This phenotype was termed Isp* for inversion of nonsense
suppression. A prion-like mechanism was suggested, but the details were unclear.
Methods and Algorithms: The work was done in the 25-25-2V-P3982 strain. Standard
yeast media and manipulations, methods of plasmid manipulation, gene expression mi-
croarrays, genome sequencing and comparative genome hybridization were used.
Results: Comparison of expression levels in Isp* and Isp~ cells showed that these types
of clones differ in relative activity of genes located on chromosomes II and IX, and
whole genome sequencing confirmed this result. We reproduced the phenotypic switch-
ing event by obtaining multiple Isp* clones originating from the Isp~ one and vice versa,
and explored their karyotypes as well. We observed copy number variation in the chro-
mosomes I, IX, and XIV, but only chromosome II copy number had an absolute correla-
tion with the phenotype. Finally, we confirmed that additional copies of some choromo-
some II genes, particularly HIS7 (the his7-1 nonsense-mutated allele), TEF2 and some
tRNA genes, in an Isp* clone can partially reproduce the Isp~ phenotype.
Conclusion: We showed that the Isp~ phenotype was associated with chrosomosome 11
disomy. These data explain most of the previous results and provide an additional com-
plexity level, which requires additional attention when studying complex traits like non-
sense suppression.
Availability: Raw sequence and microarray data are available online (details in [1-3]).
The yeast strain is available upon request from the authors.
Acknowledgements: The authors acknowledge SPbU for the grant no. 1.37.291.2015,
RFBR for the grant no. 16-04-00202, Presidential Grant Council for the grant NSh-9513.
2016.4 and the research resource center “Molecular and cell technologies” of SPbU.
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A POINT DELETION SHORTLY DOWNSTREAM OF EGFP
REPORTER 3’ UTR INCREASES LEVEL OF THE REPORTER
EXPRESSION IN MOUSE AND HUMAN CELLS

A.V. Ivankin*, L.V. Boldyreva, L.A. Yarinich, E.N. Kozhevnikova, M.O. Lebedev,

L.I. Lebedeva, A.V. Pindyurin
Institute of Molecular and Cellular Biology SB RAS, Novosibirsk, Russia
*e-mail: anton.ivankin@gmail.com

Key words: termination of transcription, termination defects, gene expression, 3'-RACE

Motivation and Aim: The process of transcription termination appears to be complex
and provides one of the levels of gene regulation [1]. We explored the influence of tran-
scription termination defect on protein-coding mRNA synthesis efficiency in transiently
transfected mammalian and Drosophila cells.
Methods and Algorithms: We generated “wild type” and mutant plasmids encoding
mCherry (inner reference) and eGFP (reporter) fluorescent proteins. In the mutant con-
structs, a point deletion was introduced shortly (32 nt) downstream of the AAUAAA
polyadenylation signal (PAS) of the eGFP reporter. Using qPCR and FACS analyses,
we measured the eGFP mRNA and protein levels relatively to mCherry expression in
transiently transfected human HEK293T, mouse C57BL/3T3-LCD, and Drosophila
Kc167 cultured cells. The C57BL/3T3-LCD cell line was obtained by immortalization
of primary mouse embryonic fibroblasts isolated from C57BL/6J embryos according to
[2]. 3'-RACE method [3] was used to identify the 3" end(s) of the mature eGFP mRNA
molecules in HEK293T cells.
Results: We found that the one-nucleotide deletion located shortly downstream of the
PAS causes up to 4-fold increase in both mRNA and protein production in transiently
transfected human and mouse, but not in Drosophila cells. In addition, this deletion
leads to twice more frequent cleavage of transcripts within 14 nt downstream of the PAS
(85 % of cases), whereas the wild-type transcripts are typically cleaved more distally: at
31 nt downstream of the PAS and a number of other sites.
Conclusion: The small change in the region immediately downstream of 3’ UTR, which
is present only in DNA template but not in the mature mRNA molecules, can substantial-
ly affect the expression level of the upstream gene. The results indicate the great regula-
tory potential of the 3’ downstream region, which also may be applied in biotechnology.
Acknowledgements: We thank S.E. Kulemzin and E.S. Reshetnikova from the Labora-
tory of immunogenetics of IMCB SB RAS for help in FACS data acquiring. This work
was supported by the Russian Science Foundation (grant no. 16-14-10288).
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RNA-TEMPLATED DNA DOUBLE-STRAND BREAK REPAIR:
ROLE OF RAD52
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Recent data show that RNA can serve as a template for DNA double-strand break repair
in yeast cells. Rad52, a member of the homologous recombination pathway, emerged as
an important player in this process. However, the exact mechanism of how Rad52 con-
tributes to RNA-dependent DSB repair remained unknown. Here, we report a novel ac-
tivity of yeast and human Rad52: inverse strand exchange, in which Rad52 forms a com-
plex with dsDNA and promotes strand exchange with homologous ssRNA or ssDNA.
We show that in eukaryotes, inverse strand exchange between homologous dsDNA and
RNA is a unique activity of Rad52; neither Rad51 recombinase, nor the yeast Rad52
paralog Rad59 has this activity. In accord with our in vitro results, our experiments in
budding yeast provide evidence that Rad52-inverse strand exchange plays an important
role in RNA-templated DSB repair in vivo.
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CONDITIONAL PRIONS IN YEAST SACCHAROMYCES CEREVISIAE
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Motivation and Aims: Prions represent proteins capable of existing in the same condi-
tions in two or more structurally different conformations, at least one of which exhibits
infectious properties. To date, about ten prions have been identified in S. cerevisiae.
Yeast proteome has a number of proteins with bioinformatically predicted prion-forming
domains. One of such proteins is nitrogen catabolism regulator GIn3, which has QN-rich
domain exhibiting some of prion properties when overproduced. This study is focused
on the analysis of prion properties of the full-length GIn3.

Methods: Standard yeast genetics techniques were used in this study. Protein transfor-
mation was used to demonstrate cytoplasmic infectivity of GIn3 aggregates. Interaction
between CFP- and YFP-fused proteins was analyzed by confocal microscopy.

Results: We demonstrated that overproduced full-length GIn3 may stably exist in two
different conformational states: monomeric and aggregated. Aggregated state of GIn3
fused to YFP can be induced by its co-overproduction with GIn3 QN-rich region or Ure2
protein fused to CFP fluorescent tag. Aggregated state of GIn3 is stably inherited during
mitosis and meiosis, partially curable by an antiprion agent guanidine hydrochloride,
possesses cytoplasmic infectivity; and can be re-induced de novo by co-overproduction
with QN-rich fragment in the presence of [P/N'] prion. Thus, GIn3 when overproduced
satisfies all the criteria of yeast prion.

Conclusion: GIn3 represents an example of protein that has prion properties only being
overproduced. We propose term “conditional prion” for such proteins. Since proteome
is very dynamic system and the levels of production of the most of proteins are incon-
stant and may drastically change, conditional prions might play important roles in the
response to different stresses, changes of environmental conditions or during transition
of the cell cycle.

Acknowledgements: This work was supported by the grants of the President of the Rus-
sian Federation (MK-3240.2017.4) and Russian Foundation for Basic Research (16-34-
60153 and 17-04-00816). The authors acknowledge Research Park of SPbSU for the
opportunity to use equipment of “RRCMCT” and “Chromas”.
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ANALYSIS OF CHICKEN CHROMATIN STRUCTURE
USING HI-C DATA
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Motivation and Aim: Using the last decade developed techniques such as the Hi-C meth-
od allow to discover the new layer of spatial chromatin organization being formed by
the closely interacting chromosomal regions, in other words, topologically associated
domains (TADs). The TAD architecture is shown to play important roles in gene regu-
lation, transcription and replication, to correlate with epigenetic marks. This ideas are
supported by investigation of the mammalian genome to reveal high conservation of
chromosomal domain structure across both cell types within one organism and evolution
lineages.

In contrast to mammals, TADs had not been described yet in other vertebrate subgroups
including birds to be the most diverse group of terrestrial warm-blooded animals. To
bridge the gap, we profiled the chicken chromosome topology and examined it to de-
termine whether the patterns obtained from mammal genome are present in the avian
genome. This could give fresh insights to molecular mechanisms to form chromosomal
domain architecture.

Methods and Algorithms: To study chromatin structure in avian somatic cells, we deter-
mined genome-wide chromatin interaction frequencies, having perform the Hi-C experi-
ment in chicken embryonic fibroblasts (CEF) and chicken mature erythrocytes (CME).
Hi-C data were processed to identify corresponding domain sets, using the standard
algorithm.

To test a distribution of genome elements, such as epigenetic marks, functional sites,
genes and others, we used available location data on those. To evolutionary analyze, we
compared mouse, human and chicken domain structure profiles through the consider-
ation of the ortholog disposition in the syntenic regions.

Results: In contrast to the mammalian, domain structure was not conserved between
examined chicken tissue, namely CEF and CME. Moreover, similarly to mammals, CEF
genome elements were distributed in agreement with the domain topology. These pat-
terns were not observed within CME data. The evolutionary analysis showed the high
degree of chicken, mouse and human domain structure similarity.

Conclusion: Ours results suggest that there are common mechanisms, forming chromo-
somal domain structure across the avian and mammal lineages. However, the chromatin
architecture of the avian mature erythrocytes is likely to be defined by yet unknown
mechanisms.
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SLBO-GAL4 DRIVER IN THE LINE #6458: A CAUTIONARY NOTE
ON ITS USE FOR STUDYING DROSOPHILA OOGENESIS
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Motivation and Aim: Border cell (BC) cluster is a group of cells that delaminate from
follicular epithelium covering the egg chamber and migrate inward between nurse cells
toward the oocyte, where they subsequently form a pore in the developing eggshell. The
migration occurs from the beginning of stage 9 till stage 10 of egg chamber develop-
ment. Importantly, BC migration is an in vivo model for tumor metastasis [1]. The s/bo-
Gal4 transposon with the 2.6-kb fragment of the s/bo gene enhancer (a key regulator of
initiation of BC migration) driving the expression of Gal4 was previously constructed
to study biology of BCs [2]. The s/bo-Gal4 driver line is a very convenient tool and has
been extensively used by many laboratories to over-express genes of interest directly in
the BCs or to mark these cells with a fluorescent protein expressed under the control of
the UAS promoter. In Bloomington Drosophila Stock Center there is a fly line #6458,
which carries the combination of s/bo-Gal4 and UAS-GFP transgenes. Here, we have
performed a detailed characterization of the transgenic nature of this Drosophila stock.
Results: We found that the line #6458 carries twice more P-element-based transgenes
than was previously expected. In addition, the insertion of the s/bo-Gal4 driver trans-
gene resulted in a new homozygous lethal allele of the chickadee gene, which product
is known to be involved in BC migration. Thus, results on BC migration obtained with
the line #6458 should be treated with caution. To avoid such difficulty, we generated and
functionally characterized several new fly lines with the s/bo-Gal4 transgene inserted
in chromosomal loci seem to be not involved in the cell movement. Finally, we found
a pronounced difference in BC migration in twinfilin mutants using the s/bo-Gal4 and
UAS-GFP transgenes from the line #6458 and new lines obtained in this study for track-
ing of BCs.

Conclusion: Since the product of the chickadee gene is involved in the process of BC
migration, we generated several new lines carrying the s/bo-Gal4 transgene outside of
this gene. All new drivers are homozygous viable and do not affect the process of BC
migration. The presence of several independent driver lines will give greater facilities
for carrying genetic experiments and for their confirmation.

Acknowledgements: This work was supported by the RFBR (grant no. 16-04-01018);
the work of LAY, MOL and AVP at IMCB SB RAS was supported by the RSF (grant
no. 16-14-10288).
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Motivation and Aim: A number of recent studies show that correlation between transcript
and protein levels within same sample doesn’t exist or is very poor. Absence of protein
can be caused by biological factors — protein is not expressed in the given condition or
in this type of biomaterial. Due to sensitivity limitations of proteomic methods [1] and
an absence of a protein amplification method, the methodological characteristics and the
noise from the biological matrix can also cause experimental errors. We use transcrip-
tomic data as a standard when evaluating of the results of proteomic experiments, since
the presence of mRNA indicates the presence of gene expression and, therefore, poten-
tial possibility of detecting the corresponding protein in the sample.
Methods and Algorithms: Within the International Human Proteome Project we studied
the transcriptome and the proteome encoded by genes of chromosome 18 [2]. Cells of
the liver tissue of a healthy person and HepG2 cell lines were analyzed. We used pan-
oramic analysis methods — RNA sequencing and shotgun LC-MS/MS, along with the di-
rectional measurements for quantitative analysis. Information about the transcripts copy
number per cell was obtained by qRT-PCR method, while the copy number of protein
(corresponding to given transcripts) was obtained by targeted mass-spectrometry (SRM)
with use of isotope-labeled peptides as standards.
Results: The study defined the parameters of bioinformatics analysis of transcriptomic
and proteomic data (RPKM cutoff level, fragmentation level, data merging or crossing,
the number of transitions, etc.) under which the list of detected proteins most closely
matches the transcripts found in the same sample. Sensitivity, specificity and accuracy of
various methods of proteomic analysis were calculated applicable to the transcriptome
of the same sample, by analogy with the evaluation of diagnostic methods.
Conclusion: Integration of targeted transcriptomic analysis and data obtained by SRM
method from the same sample appears to be the most promising solution for detecting
so-called “missing” proteins.
Acknowledgements: The study was supported by Russian Scientific Foundation, grant
#14-25-00132. We acknowledge the IBMC “Human Proteome” Core Facility for assis-
tance with the generation of mass-spectrometry data.
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Xist GENE AND CHROMATIN MODIFICATIONS DURING
IMPRINTED X CHROMOSOME INACTIVATION IN VOLE M. LEVIS
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In vole M. levis cells from pre-implantation embryo and extraembryonic tissues un-
dergo imprinted X chromosome inactivation (iXCI) in which IncRNA Xis¢ participates.
At the early stage of iXCI the chromatin of vole inactive X chromosome demonstrates
enrichment in heterochromatin-specific protein HP1 and trimethylation of H3K9 H4K20
attributable for regions of constitutive heterochromatin. In the study, using vole tropho-
blast (TS) stem cells as a model of iXCI, we went to further investigated the inactive
X chromosome chromatin composition in M. /evis and tried to find out the role of Xis¢
RNA. We found that the unique chromatin of the inactive X chromosome in vole TS
cells include also histone methyltransferase SETDB1 and the protein KAP1. In addition,
we found that Xist RNA does not make a significant contribution to the maintenance
of inactive X-chromosome state during iXCI in vole TS cells. Xist repression does not
affect both transcriptional silencing caused by iXCI and maintenance on the inactive
X chromosome of histone modifications H3K9me3 and H43K20me3, as well as the
proteins HP1, KAP1 and SETDB1. Moreover, the chromatin composition of the inac-
tive X chromosome disrupted by DZNep in TS cells could be restored in absence of Xis¢
RNA. However, during vole TS cells differentiation, the Xis¢ transcript is still necessary
for recruitment to the inactive X chromosome an additional repressive histone modifica-
tion, namely trimethylated H3K27.

Acknowledgements: The work was funded by the Russian Academy of Sciences program
I1.2P/VI.60-1 and the RFBR grant No. 15-04-03947a.
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PARASITES OF NOSEMA, CRITHIDIA AND APICYSTIS GENERA
IN THE NATURAL SIBERIAN BUMBLEBEE POPULATIONS
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Motivation and Aim: It was found, that the number of bumblebee populations decreas-
es rapidly around the world. A variety of different virus, bacteria, fungi, protozoa and
animal pathogens among other stress factors play a key role in bumblebee colonies
loss. Fungal parasites of the genus Nosema (Microsporidia: Nosematidae) and proto-
zoan parasites of the genera Crithidia (Kinetoplastida: Trypanosomatidae) and Apicys-
tis (Apicomplexa: Ophryocystidae) have a significant negative impact on bumblebee
populations. The presence of new species and genetic variants of Nosema, Crithidia and
Apicystis parasites were established by using different nuclear DNA markers. Thereby,
investigation of Nosema, Crithidia and Apicystis species in bumblebee populations from
previously unstudied Novosibirsk and Irkutsk regions allows to identify novel genetic
variants and species of the parasites.

Methods and Algorithms: We have analyzed distribution and genetic diversity of proto-
zoan and fungal parasites in the bumblebee populations using both molecular biological
and bioinformatical methods.

Results: The bumblebee specimens were collected in different locations: in Novosibirsk
region (Tanay Lake) and Irkutsk region (Listvyanka and Kosaya Step villages). Total
DNA were extracted from 352 bumblebee samples. PCR with primers specific for the ri-
bosomal RNA gene cluster of Nosema, Crithidia and Apicystis was conducted for all an-
alyzed bumblebee specimens. In total, 12 out of 352 bumblebee specimens were infected
with Nosema spp. and 19 specimens with Apicystis spp., while 137 specimens were
infected with Crithidia spp. Comparative analysis of ribosomal RNA genes showed that
investigated samples were infected by Nosema bombi (N. bombi WSI and WS4 genetic
variants), Apicystis bombi (A. bombi and A. bombi Sib genetic variants) two Crithidia
species (C. bombi and C. expoeki). For the first time genetic variant A. bombi Sib was
described in the present study.

Conclusion: Thus, we investigated the distribution and genetic diversity of Nosema, Cri-
thidia and Apicystis parasites in the natural populations of bumblebees from Novosibirsk
and Irkutsk regions. Genetic variant A. bombi Sib was first described in the natural popu-
lations of bumblebees.

Availability: The nucleotide sequences of Nosema bombi, Critihidia spp. and Apicys-
tis spp. YrRNA genes were deposited to GenBank.

Acknowledgments: The work was supported by fundamental scientific research program
on the project 0324-2016-0008.
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GENERATION OF DROSOPHILA CULTURED STABLE CELL LINES
USING PIGGYBAC TRANSPOSON SYSTEM
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Motivation and Aim: Stable Drosophila cell lines are typically obtained by classical
cotransfection approach, which leads to integration of transgene DNA at random chro-
mosomal loci, but the frequency of these events is very low and associated with a num-
ber of complications. The piggyBac transposon system for chromosomal integration of
transgenes accelerates stable cell line generation and eliminates most of the difficulties
associated with the classical approach. The aim of this study is the adaptation of the pig-
gyBac transposon system to cultured Drosophila S2 cells to provide a method for the fast
generation of stable cell lines for the expression of recombinant proteins.

Results: We generated plasmid constructs encoding the piggyBac transposase and opti-
mized the conditions for the transient activity of the transposase to decrease its toxic ef-
fects. For this purpose, the following two approaches were used: (i) the chimeric version
of the piggyBac transposase (PB-L3-ERT2), whose activity is regulated by tamoxifen,
and (ii) the construct encoding the transposase and the transposon as one transcription-
al unit allowing to turn off the piggyBac transposase expression immediately after the
transposition of the reporter construct from the plasmid into the genome. Since MTT
assay revealed lower cytotoxicity of the latter approach, it was used for further develop-
ment of the transgenesis system. We generated a construct, which contains the heterolo-
gous fusion protein expression cassette, along with the blasticidin S selection marker, all
in a single plasmid in order to avoid generating nonproductive antibiotic-resistant cells.
Thus, the generation of stably inducible cell lines using developed piggyBac system
involves the use of only one plasmid. This plasmid carries the piggyBac transposase
gene driven by Asp70 gene promoter followed by the transposon containing three genes
placed in a head-to-head orientation to avoid promoter interference: (i) aTubulin at 4B
fused to mCherry, (ii) the blasticidin S resistance gene, and (iii) a gene of interest fused
to eGFP. After transfection into a cell, the transiently expressed piggyBac transposase
mediates the insertion of the transposon(s) into the host genome. Cells with the inte-
grated transposon(s) are selected by drug resistance to blasticidin S for two weeks. The
use of the inducible MtnA gene promoter allows to minimize any possible toxic effects
of overexpression of fluorescent fusion proteins.

Conclusion: We generated ten double fluorescent reporter stable cell lines (one con-
trol line expressing the mCherry-oTubulin84B and eGFP and nine lines expressing the
mCherry-oTubulin84B and the eGFP fusions of Asp, Chb, Ebl, Mars, MBD-R2, Mei-
38, Patronin, Rcdl, and Rcd5). Their life cell imaging showed that, for instance, the
Eb1-eGFP protein is localized at the plus-ends of growing microtubules while the Asp-
eGFP protein is localized at the minus ends of K fibers.

Acknowledgements: This study was supported by the grant from the Russian Science
Foundation no. 16-14-10288.
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NONSENSE MUTATIONS IN THE ESSENTIAL SUP35 GENE
AND Sup35p PRIONIZATION
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Motivation and Aim: SUP35 is indispensable gene encoding translation termination
factor eRF3 in Saccharomyces cerevisiae. ORF of SUP35 is enriched by CAA codons
which can be converted to TAA stop codons by single nucleotide substitution. Such
nonsense mutations (sup35-n) resulted in premature termination codon (PTC) creation
should cause cell death. However sup35-n mutants together with short Sup35p fragment
contain also full-length Sup35p which allows them to keep viability [1]. The Sup35 pro-
tein consists of three domains. The N-proximal part (Sup35N), or prion-forming domain
(PFD), is not essential for viability and translation termination, but is required for [PSI"]
prion induction and propagation. Overproduction of the full-length Sup35 protein as
well as its PFD induces de novo [PSI'] formation. The presence of short Sup35p frag-
ments in sup35-n mutants will possibly influence the Sup35p prionization or properties
of already existing [PSI*]. Thus the main aim of this work is characterization effects of
sup35-n mutations on [PSI*] properties.

Methods and Algorithms: Haploid and diploid yeast strains containing deletion of SUP35
gene compensated by appropriate plasmid were used for plasmid shuffie. Presence of
plasmid with mutant SUP35 was verified by sequencing. Sup35p aggregates were char-
acterized by SDD-AGE and visualized using anti-Sup35p rabbit polyclonal antibodies.
Results: It was shown that presence of short Sup35p fragments in sup35-n mutants in-
fluence both prionization of Sup35 as well as [PSI*] prion properties. Four different
mutants were studied contained Sup35 fragments from 7 to 50 kDa. The presence of
shortest Sup35p fragment, 7 kDa, in sup35-240 leads to prion curing, while more long
fragments (15, 20 and 50 kDa) are able to induce [PSI*] de novo.

Conclusion: Nonsense sup35 mutations provide a unique model for study [PSI*] prion
formation induced by shortened Sup35p fragments formed in vivo. Mutation sup35-240
is incompatible with the [PSI*] prion both in haploid and diploid cells.
Acknowledgements: The authors acknowledge SPbU for the grant no. 1.37.291.2015,
RFBR for the grant no. 16-04-00202 and the research resource center “Molecular and
cell technologies” of SPbU.
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YYBCTBUTEJIBHOCTD K TEITIATOKAHIIEPOTEHE3Y Y MBIIIEN
ACCOILIMMPOBAHA C SKCITPECCUEIN MPHK AJTEPHBIX
PEIIEIITOPOB CAR, PPARS 1 UX TEHOB-MUIIIEHEN

H.B. barunckas*, E.B. Kammna, M.1O. [llamanunna, C.U. iapHuUIKAS,
B.A. MopaBuHoB

QUL Unemumym yumonoeuu u eenemuxu CO PAH, Hoéocubupck, Poccus
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KawueBble cioBa: sdeprule peyenmopul, opmo-amunoazomonyon (OAT), mvlwu

Momusayus u yenu: 3arpsi3HEHUE cpellbl OOUTaHUSI KAHIIEPOT€HAMHM JIeNIacT aKTyallb-
HOM 3aJ1auy BBISICHEHHS MEXaHU3MOB YCTOWYMBOCTH K HUM. SnepHbie perientopsl (S1P)-
KCEHOCEHCOPBI: KOHCTUTYTUBHBIN perenTtop anapoctanoB (Car) U penenTopsl akTHBa-
uu npoiudeparopor nepokcrucoM (Ppar-o 1 y) UrparoT onpenessirolyo poib B Mpo-
1eccax remnarokatreporeresa. Llesb 1aHHOTo nccie10BaHus — BBISIBJICHHE CBS3H MEXTY
aktuBanueil SIP Car, Ppar-o 1 Y 1 4yBCTBUTEIBHOCTBIO K XUMHUYECKOMY T'ellaTOKaHLIe-
pOreHe3y Y MBIIIEH.

Memoovl u anopummsl: IKCIEPUMEHTH! TIPOBOAMIN HA caMIlaX MBIIIEH YyBCTBUTEINb-
Hoii muanu DD/He (DD) u pesuctentnoit iuann CC57BR/Mv (BR). I'enarokanuepo-
red OAT BBOIMIM YETHIPEXKPATHO pa3 B ABE Heaeau. KoHTponeM ciyKuiin HHTaKTHBIE
MBIIIH U KUBOTHBIE, MOJTYYaBIINEe UHBEKIUH pacTBopUTes. JKMBOTHBIX 3a0MBald Ha
1-e u 4-e cytku nociue BeeaeHus. Jkcnpeccuto MPHK Car, Ppara, Ppary u renoB-mu-
menerr Cyp2b10, Ugtlal u Sultlal B neueHu onpenaesisiii METOJ0M KOJIMYSCTBCHHON
[LIP otHOCHTENBHO B-akTHHA. Coneprxanue Oeiika Ppary onpeesnsiiv ¢ OMOIIbIO aH-
tuten ab59256, AbCam. Yposuu koprukoctepoHa (KC), ceodomHoro tupokcuna (cT4)
n ®HO-a B ceiBopoTKe KpoBU — MeToaamu MDA,

Pesynomamor: Ypoan MPHK Car u Ugtlal y untakTHbIX Mblied quanu BR 6buin B
4 paza, a MPHK Ppary nouru B 8 pa3 Beiie, uem y DD. Dxcnipeccus 6enka Ppary B sapax
KJIETOK TeueHu u 6azanbHblil ypoBenb KC u @HOa B kpoBH TakKe ObUIH MOBBIIICHBI Y
BR. B otBer na BBenenne OAT y Mblmieit o0enx JUHUN pa3BUBalIach BOCHAIUTEIbHAS
peakiusi ¢ Bo3pactanueM KoHieHTparuu @HO-a, Gosiee BrIpaKeHHAS U AJIUTEIIbHAS Y
mbimield DD. Hapsiny ¢ atum y DD Ob11o oTMEYeHO 3HaYNTENbHOE CHUIKEHUE YPOBHS
cT4 B xpoBu. Uepes cytku nocie BBeaenus OAT HaOmonancs 3Ha4UTeIbHBINA POCT KC-
npeccurt MPHK Cyp2b10, npuaem y DD o Ob11 B 5 pa3 Bbilie, yem y BR. Ha 4-e cytkn
conepxanune MPHK Car, Sultlal, Ugtlal u Cyp2b10 He oTiM4anock OT KOHTPOJIs, YPO-
BeHb MPHK Ppara Ob1 cHUKEH, a Ppary npu coxpaHeHUH MEKITMHEHHBIX pa3udnii ObLT
TIOBBIIICH B 00CHUX JIMHUSIX.

3axnouenue: PesuctenTHocTh MbIei nuaun BR k OAT-remarokanieporenesy acco-
UUPOBaHa C BEICOKUM ypoBHeM dkcripeccud MPHK u Genka Ppary B meuenu u ypoBHeM
KC B xpoBu. Bricokas uyBcTBUTENBHOCTD y MbIteld DD cBsizana ¢ moBeimeHHoN OAT-
aktuBanuei Car, CHIDKeHUEM ypoBHS ¢ T4 1 pa3BUTHEM XPOHUYECKOH BOCHANIUTEIBHOMN
peaxiuu.
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BKITAJ ITOJIMMOP®IVI3MA TEHOB PEITAPAIIVIVI JTHK
BIUTOTEHETMYECKYIO HECTABMJIbHOCTD ITMM®OIVTOB
Y BOJIbHBIX PAKOM JIETKOT'O
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SI.A. CaBuenko', A.B. Peokkosa!, P.A. Tutos!, M.A. Acanos!, B.A. Turtos’, I.A. Bapun*
! Unemumym sxkonoeuu wenosexa @UL] VVX CO PAH, Kemeposo, Poccus

2 Kemeposckuii cocydapemeennviil ynusepcumem, Kemeposo, Poccust

3 O6racmnoil knunuueckuti onxkonoeuueckuil oucnauncep, Kemeposo, Poccus

* Kemeposckuil obnacmuotl yenmp kposu, Kemeposo, Poccusi

*e-mail: mari-bakano@ya.ru

KuroueBslie citoBa: pax nezkoco, eenvi penapayuu JJHK; xpomocomnvie abeppayuu

Cpeny MHOTOOOpa3nsi OHKOJIOTHYECKHX 3a00JIeBaHUI TPUCTAIILHOC BHUMaHUE ITPHBJIC-
KaloT 3JI0KaueCTBEHHBIE HOBOOOpa3zoBaHus Jierkux. Cucrema penapanuu JIHK spnsercs
nepBbIM 0apbepoM Ha IyTH BO3HHUKHOBEHHS TeHOMHOW HECTAOMIIBHOCTU M KaHIepore-
He3a [10J] IeHCTBUEM MYTareHoOB, a IPU3HAHHBIM MapKepOM, OTPaKaroIlUM MyTareHHOE
BO3JICHCTBYE, SBIIICTCS CIIOHTAaHHBIA YPOBEHL XPOMOCOMHBIX abepparuii (XA) B TUM-
(doruTax KpoBH.

Lenv: Ananms monmumop¢HBIX BapraHToB reHoB perapanun JJHK u XA y 6ombHBIX pa-
koM Jierkoro (PJI).

Mamepuanvt u memoowvr: ObcnenoBanbl 328 yenosek, 6onbHBIX PJI, mepBuyno oOpa-
TUBIINXCS JUISI JUArHOCTHKH U JieueHus B KemepoBckuil 00macTHON OHKOIOTHYECKUH
qucnancep, U 335 310poBbIX JOHOPOB KemepoBckoro 00acTHOrO HEeHTpa KPOBH, I10-
JIOOpaHHBIX C YYETOM BO3pacTa, MoJa, STHUYECKOM NMPUHAUICKHOCTH U CTaTyca Kype-
HUSI, KOTOPBIE COCTaBWIM Ipyniy cpaBHeHus. [lomumopdusie BapuanTsl reHoB APE]
(T444G), hOGGI1 (C977G), XRCC1 (G8394), XRCC1 (A1196G), ADPRT (T2285C),
XPD (1T2251G), XPG (G3310C), XPC (A2815C), ATM (G55574), NBSI (C553G)
u3ydanu MetonoM ajutenb-crienuduueckoit [P (HIID «JIutex», Mocksa), a XRCC2
(G5634), XRCC3 (C722T) — meronom real-time PCR (OO0 «Cu6/IHK», HoBocu-
oupck). KynbruBupoBanue JTUMQGOIUTOB KPOBH JUIS MOJTYYCHUS MPENapaToB XpOMO-
COM OCYILIECTBISUIM C HOMOIIBbIO CTAHAAPTHOIO NoJyMuKpoMerozna. CraTtucTuueckas
00paboTka Marepuaia MPOBOAWIIACE C HCIIONb30oBaHueM mporpamMm: SNPstats (http://
bioinfo.iconcologia.net/SNPstats), Statistica 10.0 (StatSoft, Inc., CILIA).

Pezynomamur: Pacnipenenenne u3yd4eHHBIX HNONUMOPQHBIX BapHaHTOB I'€HOB perapa-
LIMM [I0Ka3aJI0 COOTBETCTBUE PaBHOBECHIO Xapan—BaiinOepra Bcex M3yUEHHBIX JOKY-
coB Kak B rpynmne O0onbHbIX PJI, Tak u B rpynme cpaBHeHus. BrisBieHa B3aUMOCBS3b
nomumopdusma resa XPD (72251G) ¢ puckom passutus PJI. Haubonee 3naunmo ac-
coIaIys MPOSBISIIACEH B JIOr-aIJUTUBHON MOJIETIN HACIECIOBAHUS (OR =1.56; 95 %
CI=1.16-2.10; p Wi =0.0027). B xom1e MUTOTEHETHICCKOTO aHAIHM3a yCTaHOBneHo 4YTO
CPEAHAs 4acToTa MeTacba3 C NMOBPEXICHUSIMH XPOMOCOM B KJIETKaX KpOBH Y OOJIbHBIX
PJI cratuctryeckn 3HaYMMO OTIMYaiach OT rpymmbl cpaBHenus (3.13+2.02 % mpo-
tuB 2.09+£1.76 %; p = 0.000001). YcranoBneHo mpeBbllieHHE YpoBHSA XA Ui o0na-
nareneit reHorunoB G/G u T/G, o cpaBuenwuto ¢ 7/7 rena XPD B rpymme 6oibHbIX PJI
(G/G3.37+1.91 mporus 7/T2.68+1.92; OR =1.23;95 % CI=1.03-1.44;p .= 0.043;
7/G:3.30+2.08 mporus 7/T2.68+1.92; OR = 1.18;95% CI=1.05-1.31; pd—0014)
3axniouenue: TlomyueHHbIE Pe3yNbTaTh yKa3BIBaIOT BO3MO)KHOE BJIMSIHUSI BAPHAHTOB
rena XPD (T2251G) na pucK pa3BUTHS 3JI0KaY€CTBEHHBIX HOBOOOPA30BaHUI U CTPYK-
TYPHYIO IIEJIOCTHOCTH XPOMOCOM y 00bHBIX PJI.
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HEBVIPYCHBIE BEJIKOBbBIE MUMMYHOTEHDI
HA OCHOBE FN3 IOMEHA B KAYECTBE MHIOYKTOPOB
AHTUNINOTUIIMYECKNX AHTUTEJ
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Kawuessie cnoBa: [0Fnlll, anmuuouomunuueckue anmumena, Helmpaiusylouue aHmumend wupoKo2o
cnekmpa Oeticmeus, BUY, pubocommwlii oucnieil

Momusayus u yenu: IlonyueHrne UMMYHOT€HOB, CIIOCOOHBIX HHIAYPOBATh HEHTpaI-
3yIOIUE aHTUTENA IIHUPOKOTO CIEKTpa ACHCTBUS MPU MPOPUIAKTHYECKON BaKIIMHAIIN
YEJIOBEKA, J0 CUX I0D SIBJISIETCS HEPELIEHHOH 3anaueil. Llens naHHOoro npoekra — cosa-
HUE HEBUPYCHBIX OSJIKOBBIX MUMMYHOT'€HOB isi uHAYKIMKH BUY-cnennuanbix HeTpa-
JU3YIOIIMX aHTUTEI IIMPOKOTO CIEKTpa AeHCTBHA. B kauecTBe TaKUX areHTOB MBI MPE/I-
JlaraeM HCIOJb30BaTh UAMOTHUII-ciennpuuHble Fn3-0enkn — HCKYCCTBEHHBIE aHAJIOTH
antuten Ha ocHoBe 10Fnlll-nomena ¢ubponektrna 1 yenoBeka. Mbl cunTaem, 4To UC-
MOJIb30BaHKE MOJOOHBIX MYJIBTHBAJICHTHBIX M MonucrnenuuyHbix Fn3-uMMyHOTreHOB
Croco0HO 00eCIeunTh HAPaBICHHOE PETYIMPOBAHUE HIMMYHHOTO OTBETA Y UEJIOBEKA.

Memoowr u aneopummol: B pabote ucnonp3oBanu Metoasl kionupoBanus JIHK, skc-
MPEeCcCUr OCIKOB B MPO- M DYKAPUOTHUYECKUX CUCTEMAaX, relib-PUIbTpaluu U apPUHHON
OYHCTKU OENKOB, IMMYHH3alUK 1 UMMYHO(pEpMEHTHOro ananu3a. CKpUHUHT JAUBEp-
CUPUINPOBAHHON OMOIMOTEKH MPOBOAMIIN C UCIIOIB30BAHNEM PHOOCOMHOTO JAUCILIES!.

Pesynomamer: B Haieit 1ab0paTtopuu ¢ UCIOJIb30BAHUEM TPHUILICTHOIO CHHTE3a ObLIa
co3nana Fn3-6ubnuoreka, B koTOpoit y4yactku, koxupyromme neria BC u FG, 6bumn
nmuBepcuduposansl. Ha ee ocHOBe monryueH HaOop U3 cirydaitnbix Fn3-6enkos (MoHO-
MEpPOB, TOMOOJIMTOMEPOB U TETEPOIUMEPOB) H TIPOBEACHA OIICHKA HX OMOXUMHUYECKUX
¥ UMMYHOTCHHBIX CBOWCTB. [IpoBesieH CKpuHUHT OMONMMOTEKH Ha mouck Fn3-Oenkos,
cnenuuueckn cBs3biBaomnX Fab-¢parMeHT mpeamecTBeHHUKOB HEHTPATU3YIOIIUX
AHTHUTEN IHpPOKoro cnekTpa AeiictBusa (kiaoH VRCO1). B HacTosimuit MOMEHT MpoOBO-
JITCS aHAJIM3 OTOOPAHHBIX KaHAUJIATHBIX KJIOHOB.

3axaouenue: TlokazaHo, 4T0 MOHO- M OJXHMrOMepHbIe Fn3-0enku MOryT BBICTYHATh B
kauecTBe 3()(HEKTUBHBIX WHAYKTOPOB aHTUUANOTUIIMYECCKUX aHTUTEN. VX HIMMyHOTEeH-
HOCTb, @ TaKXXe PAacCTBOPHUMOCTb U CTA0MJIBLHOCTH ONPENEISIIOTCS MPEUMYIECTBEHHO
aMHHOKHUCIIOTHBIM COCTaBOM IeTelb. B ciydae rereponnmepHbix Fn3-0enkoB aHTHHIM-
OTUITMYECKUE aHTUTEeNa TeHEPUPYIOTCS K neTsiM 06oux Fn3-monomepos. [lomyuennsie
JTAaHHBIC TIO3BOJISIT OMPEACIIUTh CTPATETHIO CO3/IaHMUS 1IEIEBBIX IMMYHOTCHOB JUIS (DOKY-
CHUPOBKHM UMMYHHOTO OTBETA Y YeJIOBEKa.

bracooapnocmu: Pabora BbINONHEHA MpH (UHAHCOBOW MOIepKKe rpantoB PODU
Ne 16-04-00915-a (co3nanue HEBUPYCHBIX UMMYHOTeHOB) U 16-04-00789-a (pubocom-
HBI TUCIIICH).
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SQIIMTEHETYECKME MEXAHU3MBbI PETYIALIVN TEHOB,
CBA3AHHBIX C BOJIE3HBIO AJIBIITEVIMEPA

H.JI. bensen

Hncmumym xnemounoii u monexynapuou ouonoeuu, Yunusepcumem Jluoca, Benuxoopumanus
e-mail: N.D.Belyaev@leeds.ac.uk

KiroueBbie cinoBa: amvunouonvie onawku, APP, AICD, nenpunusum, 2ucmon deayemunasvl

OpnHoii n3 Haubosee MOMyJSIPHBIX TUIIOTE3 BO3HUKHOBEHUS 00Ne3HU AbLreiiMepa sB-
JSIeTCsl aMMIIOUIHO-KAacKa{Has TUIIOTE3a, B COOTBETCTBUH C KOTOPOIl B OCHOBE 00JIe3HU
JEKUT (HOPMUPOBAHKE BBHICOKOTOKCHYHBIX aMUJIOMIHBIX Onsmek. bismku dopmupy-
I0TCsl B pe3yiipTare arperaiuu A-OeTa-TenTuia, KOTOPbIil, B CBOIO O4Yepellb, SBISIETCS
PE3yNBTaToOM TIpoIlecCHHra Oenka — npeamecTBeHHnKa A-Oeta, APP (Amyloid Precur-
sor Protein). IIpomieccuHr ocymiecTBiIseTcs MOCIENOBAaTENbHEIM paciieruieHueM APP
anb(a-, 6era- u ramma-cexperazamu. [lomumo A-Gera-nentuna, B 4nucie NpoIux 00-
pasyercst AICD (APP-Intracellular-Cytoplasmic-Domain). Msr mokazamu, yro AICD
CHOCOOCH TPAHCIOLUUPOBATHCA B SIAPO U BBIIOJIHATH GYHKIMH (aKTopa TPAHCKPUIILHH.
[ToxazaHo, uto AICD cBsi3bIBaeTCs ¢ MPOMOTOPHOI 00NAaCThIO TeHa Henpuwin3nHa. He-
NPUIN3HUH — OIUH U3 ()ePMEHTOB, CIIOCOOHBIX JeTrpagupoBaTh A-OeTa-IenTHI, I03TOMY
MOAJICPKAHUE BBICOKOI'O YPOBHSI HEHPUIM3MHA MOXKET OBITh MCIIOJIb30BAHO B KaUECTBE
B)XKHOTO TEPANEeBTUUECKOro (hakTopa B MpeAOTBpalieHnu 0ose3nu Asbureiimepa. [1o-
Ka3aHO, YTO pelpeccus I'eHa HeMPUIM3HHA OCYIIECTBIISIETCS IyTEM CBSA3bIBAHUS TUCTOH
neanerunasel 1 (HDACT) ¢ mpomoropom rera. AICD crioco6en BoitecHs T HDACT n,
TakuM 00pa3oM, akTUBUPOBaTh TeH. Clie10BaTeNIbHO, N3MEHEHUE CTPYKTYPbI XpOMaTH-
Ha y IPOMOTOpPA I'eHa HEMPUIM3HHA SIBIISETCS KIIOUEBBIM MEXaHU3MOM aKTHUBALMU—pe-
[IPECUH I'eHa.
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CBOBOJHO-IUMNPKY/INPYIOITAA MUKPOPHK MIR-155-5P
KAK BMOMAPKEP PAKA JIETKOTO

P.U. bepcumbaes*, O.B. bynrakosa, A.A. KycannoBa
Eepasutickuii nayuonanvuwitl ynugepcumem um. JL.H. [ymunesa, Acmana, Kazaxcman
*e-mail: ribers@mail.ru

KiroueBblie cioBa: pak neckoco, muxpoPHK, miR-155, paoou

Cpenn MHOT00Opa3ust 3710Ka4eCTBEHHBIX HOBOOOpa3oBaHui pak sierkoro (PJI) mpusie-

KaeT K cebe caMoe MpHCTaIbHOE BHUMaHHUE BBUIY €T0 ITMPOKOH PaclpoCTPaHEHHOCTH U

TPYAHOCTEW CBOEBPEMEHHON TUArHOCTUKHU. YCTAHOBJIEHO, YTO PaJOH SIBJISIETCSI BTOPOM

npuuuHoit PJI mocne xypenust. Muorue pernonsl Kasaxcrana B Toi WM MHOM CTENIEHU

SIBIISIFOTCS] TOTEHITMAIFHO PAJOHOOTACHBIMH [1]. AHANHM3 MaHHBIX JINTEPATYPHI TIOCIE/-

HUX JIET MO3BOJIMI C/EJIaTh BBIBOJ O BOBJICUECHHOCTH pa3inuuHbix MUKpoPHK B perysms-

[HIO KJIETOYHBIX MPOIIECCOB, MHIYIIUPOBAHHBIX JAeiicTBUeM paauanuu [2]. Kpome Toro,

MMOKazaHa BaXkHas poiib AuddepeHnraIbHoli dkcnpeccnn reHoB MukpoPHK B mporiec-

cax 3J0KayecTBeHHOH TpaHchopmauuu [3].

Mamepuanst u memoowr: Marepuajom i uccieaoBanus ciyxuia MukpoPHK, Beiie-

JIEHHasl U3 IUIa3Mbl KPOBU MALMEHTOB C JUArHO30M PakK JIEFKOI'O U 3J0POBBIX JIHOJEH.

Jerekuuto ypoBHs skcnpeccun miR-155 nposogunu merogom OT-IILP B pexxume pe-

aJbHOTO BpeMeHH. |1 KoJarmuecTBeHHON oLleHKH ypoBHs dkcnpeccun MUKpoPHK nc-

MOJIB30BAIA METOJ OTHOCHTENBHBIX OINpPENeIeHNH KOTMUECTBEHHBIX 3HAYeHU 2724¢T,

CraTucTr4ecKuil aHaIn3 MPOBOIIIIN C TOMOIIbIO0 porpaMMbl GraphPad Prism 6.

Pezynomamur: B nccnenoBanue OblIM BKIIOYEHB! 136 4enoBeK, KOTOPBIX pa3aeuiii Ha

TPH TPYIIIBL: TMAIMEHTHI ¢ TUATHO30M pak JIETKOTO, MPOKUBAIONINE HA TEPPUTOPUH C

TIOBBIIIICHHBIM YPOBHEM pajioHa (49 den.); malueHThl ¢ INarHO30M PaK JIETKOTo, He IO~

BEPraBIIMECs BEICOKHM J103aM pajioHa (37 4ueln.); U KOHTPOJbHAs TPyIIa, COCTOSIIAS U3

310pOBBIX BONMOHTEPOB (50 wen.). Mcxons u3 momydeHHBIX JaHHbBIX, B TPYIINE MalieH-

ToB «Pak merkoro 0e3 pamoHa» ypoBeHb miR-155 Obu1 B 2 pasa BbIIIE 110 CPABHEHHUIO C

KOHTPOJIBHOH rpymiioii 310poBbiX Jull (p < 0.01). He ObU10 BBISIBICHO OTIAMYUIA B ypOB-

He dkcripeccuu miR-155 B rpymmax «Paxk merkoro +pamxon» u KOHTpoib. Habmonamoch

JBYKpaTHOE yBeJIHMUCHHE dKcTpeccud miR-155 y manueHToB, KOTOpbIE HE OIBEPralucCh

BO3/ICHCTBUIO PaJIOHA TI0 CPABHEHUIO C JUIIAMH, IIPOKUBAIOIIUMY Ha TEPPUTOPUH C BBI-

COKOM KOHIIEHTpaIuen pajoHa B BO3IyXe.

3axniouenue: OUeBUIHO, UTO OTEHIMAT NCTIOIBb30BaHNs MUKpOPHK, mupkynupyrommx

B ILJIa3Me/ChIBOPOTKE KPOBH, B KAY€CTBE OHKOMAapPKEPOB OUeHb BBICOK [ 3 ]. B ureparype ot-

CyTCTBYeT HH(OpMAIIH O TOBBIIIEHUH HITH CHIYKEHUH dKcTipeccny miR-155 mpu oOmyde-

HUU paloHoM. McXozs 13 TosTyyeHHBIX HaMU JAHHBIX, MOYKHO 3aKJTIOUNTh, 4T0 MUKpOPHK

miR-155 sBnsercs OHKOMHPOM M MMPUHUMAET Y4acTHE B MMAaTOT€HE3€ 37I0KaueCTBEHHBIX

OIYXOJIEH JErKOro, HO HE BOBJICUECHA B TATOI'€HE3 PaJOH-UHAYLIUPOBAHHOTO paKa JIErKoro.

Cnucox numepamypbl

1. Bersimbaev R.1., Bulgakova O. (2015) The health effects of radon and uranium on the population of Ka-
zakhstan. Genes Environ. 37:18. DOI 10.1186/541021-015-0019-3.

2. Cui FEM.,, Li J.X., Chen Q., Du H.B., Zhang S.Y., Nie J.H., Cao J.P., Zhou P.K., Hei T.K., Tong J. (2013)
Radon-induced alterations in micro-RNA expression profiles in transformed BEAS2B cells. J. Toxicol.
Environ. Health A. 76(2):107-119.

3. Izzotti A., Carozzo S., Pulliero A., Zhabayeva D., Ravetti J.L, Bersimbaev R. (2016) Extracellular

MicroRNA in liquid biopsy: applicability in cancer diagnosis and prevention. Amer. J. Cancer Res.
6(7):1461-1493.
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KOMBIMHUWPOBAHHBIE 3O®EKTDI IITOIMMOPOU3MA
I'TYTATNOH-S-TPAHC®EPA3bI M1 1 T1 HA PUICK PA3BUTUA
PAKA JIETKOTO B KA3AXCKOV IOITYJIAILIUN

0O.B. byirakoBa*, A.A. Kycaunosa, P.U. Bepcumbaes
Eepazutickuil nayuonanvusiti ynueepcumem um. JLH. I'vmuneea, Acmana, Kazaxcman
*e-mail: ya.summer13@yandex.kz

KawueBblie cinoBa: pak neekoco, GSTT1, GSTM1, nonumopgusm

OHKooTHYecKre 3a00JIeBaHus 110 CBOSH MPUPOJIE SIBIISTIOTCS MYJIBTH()AKTOPHATHHBIMU.
HccnenoBanus mMoCIeAHNX JIET MTOKA3ajH, YTO HEKOTOPhIe M3MEHEHUs (DyHKITHIA cucTe-
MbI OMOTpaHCHOPMAIIUY KCEHOOMOTHUKOB TPUBOJIST K MOBBIIICHHONH BOCIPUUMYHBOCTH
OpraHm3Ma K BPEIHBIM BO3JIEHCTBHAAM OKPY’KAIOIIEH Cpebl U, KaK CIEJCTBHE, K yBEIH-
YCHHIO PUCKA OHKOJIOTHYECKHX 3a00JICBaHMI, B TOM YHCJIC U paka jierkoro [ 1]. OnqHako
JUTEepaTypHbIEC JaHHBIE 110 MOIMMOp(hU3MY reHOB (hepMeHTOB OMOoTpaHchopMaIm Kce-
HOOMOTHKOB TIPH paKe JETKOro MPOTHBOPEUMBHI B CBA3H C TMOIMYJISAIIMOHHBIMU 0COOEH-
HOCTSMH. L[enpro JaHHO# paOOThI OBLIO OIEHUTH BKJIAJl COUYSTAHHN MOJIMMOP(HBIX Ba-
PHAHTOB 3THUX T€HOB B IPEAPACTIONOKEHHOCTD K PaKy JIETKOTO B Ka3aXCKOW MOMYITSIIHH.
Mamepuanst u memoowi: B uccnenoBanue Obuid BKIrOUeHbI 70 OOJIBHBIX C TUATHO30M
pax serkoro. TurmpoBanue o6pasnoB mo reHam GSTT1 u GSTM1 npoBogmim myTem
MYJIBTUIUIEKCHOM MTOTMMEPa3HOl IenHoM peakinu. CTaTUCTHYECKUN aHAIN3 pe3yibTa-
TOB BBINOJHSIN € UCTIONB30BaHueM nporpammbl GraphPad Prism 6.

Pesynomamur: Pe3ynbraTsl NCCIeIOBaHUS MMOKA3BIBAIOT, YTO cpenu 0ombHBIX PJI ObuTO
BBISIBJICHO CTaTHUCTUYECKH 3HAYMMOE MOBBIIICHHUE YaCTOThl TOMO3UIOT IO HYJIECBOMY
amento reHoB GSTT1 u GSTM1 mo cpaBHeHUto co 3p0poBbiMu JrnamMu (p < 0.001).
bruto mokazano yBennueHue yactorsl HyneBbiX reHoTunoB GSTT1 u GSTMI1 kak st
OOJIBHBIX C IUTOCKOKJIETOUHBIM PaKoM JIeTKOro (56 u 48 % COOTBETCTBEHHO), TaK W JIJIs
MAIIEHTOB ¢ MEIKOKJIETOUHOH (opmoii ommyxomnu (74 u 67 % COOTBETCTBEHHO) TIO CpaB-
HEHUIO C KOHTPOJIbHBIMU 3Ha4eHusiMU (15 u 34 % coorBercTBeHHO). [IponeHTHOE CO-
nepkaane HyneBbIX reHoTurroB TeHa GSTT1 u GSTM1 y OONbHBIX ¢ HATUIHEM OYaroB
MEeTacTa3upOBaHUs COCTABUIIO 59 u 68 % COOTBETCTBEHHO.

3axnouenue: Paznuuns B 2pPexre STUX IBYX TEHETHUECKUX MOIMMOP(U3MOB Ha PUCK
Pa3BUTHUS ONPEICIEHHOTO TUCTOJIOTUYECKOTO THIA OIYyXOJIH MOTYT OBITh OOBSICHEHBI
pa3HBIM BKIIAJOM KAaHIIEPOTCHHBIX BEIIECTB, KOTOPHIE METa0OIM3UPYIOTCS (hepMeH-
TaMH, KOAUPYEMBIMU MOTUMOPGHBIMU Te€HaMU. MOXKHO TPEATIONIOKUTH OOIbIIee HITH
MEHbIIIeEe MPOHUKHOBCHUE W HAKOIUICHHUE KAHIICPOT€HOB B AMUTEIMAIBHBIX KIETKaX
OpOHXOB, W3 KOTOPBIX PA3BHBACTCS MPEHMYIIECTBEHHO SIUTENNATHHBIN TUIOCKOKIIE-
TOYHBIH PaK JIETKOTO, THOO0 B CTPOMAJBHBIX JIEMEHTaX, MyTal[HOHHASL TPaHC(POPMAIHST
KOTOPBIX JJaeT HAYaJI0 MEIKOKIETOYHOMY PaKy Jierkoro. [Ipu HyJeBbIX TeHOTHIIAX TEHOB
GSTT1 u GSTM1 mpoucxoauT 3aMeIIeHUE CKOPOCTH JACTOKCUKAIINA KCEHOOMOTHKOB,
YTO B CBOIO OYE€PElb MPUBOAUT K HAKOIJICHUIO B OPTaHU3ME AKTUBHBIX IPOMEKYTOUHBIX
MeTaboINTOB, 00MAAAOIINX MYTareHHBIMHA M KaHIIEPOT€HHBIMUA CBOWCTBaMH, KOTOPHIE
MOTYT HE TOJbKO MPOBOLMPOBAaTH BOSHUKHOBEHHUE 3JI0KAUECTBEHHOW OMYyXOJH, HO U
CIOCOOCTBOBATh JAIBHEHIIIEMY METaCTa3UPOBAHUIO OITYXOJIH.

Cnucok numepamypbi

1. Gao Y., Gao F., Hu T., Li G., Sui Y. (2017) Combined effects of glutathione S-transferase M1 and T1
polymorphisms on risk of lung cancer: evidence from a meta-analysis. Oncotarget. 8(17):28135-28143.
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POJIb MYTAIIVN B TEHE FLG B PA3BUTUU
AJJIEPTOOEPMATO30B

I®. I'umanosa'*, A.C. Kapynac'-2, 3.P. T'ymennas’, 3.®. Xantumepona®,

11.3. Baruayun?, D.K. XycHytaunosa':?

! Unemumym 6uoxumuu u 2enemuru Ypumcrozo nayunozo yenmpa PAH, Ypa, Poccust

2 bawkupckutl 2ocyoapemeennulil ynueepcumem, Yepa, Poccust

3 Pecnybnuxanckuil KojcHo-8eHepono2uueckuil oucnamncep, Yga, Poccus

* bawkupckutl 2ocyoapemeennvitl meouyunckuil ynueepcumem Munsopasa P®, Yepa, Poccus
*e-mail: galiyagimalova@gmail.com

KiioueBble ciioBa: aniepeooepmamosvl, amonudeckuii 0epmamum, KpanusHuyd, Mymayui, uiazeput

Axmyanvrocms u yenv: Aronmueckuii nepmatut (AJl) u KparMBHUIA SBISIOTCS OHU-
MH U3 CaMbIX PACHPOCTPAHEHHBIX AJJIEProJepMaTo30B, KOTOPbIC BCTPEUAOTCS y JIOACH
PasHbIX BO3PACTOB. 3HAYUTENbHAS POJIb B PA3BUTUM JaHHBIX 3a00J€BaHUI OTBOIUTCS
HapyIIEHUSM KOXKHOTO Oapbepa. OOHapykeHo, 4To MyTaluu B reHe ¢punarrpuna (FLG),
OCHOBHOI'O KOMIIOHEHTA POTOBOI'O CJIOsI KOXKH, SIBJISIFOTCS MOIIHBIM (hakTOpOM, IIpeapac-
noyararommmM K passutuio AJl u apyrux amieprudeckux 3aboneBanuil (A3). Llenpro
JTAHHOW paboThI OB aHANW3 YacTOTHl MyTanui c.2282del4 n p.Arg501* B rene FLG
y OOJIBHBIX aJIeproJepMaTo3aMi U WHANBUAOB KOHTPOJIBHOW rpymnisl U3 PecnyOnuku
BamikoprocTas.

Mamepuanst u memoosi: I'pynmna 605bHBIX BKITtodana 406 MarueHToB ¢ ajuieprogepma-
to3amu, B ToM yrciie 303 GompHBIX Al 1 103 OonbHBIX KpanuBHUIECH. KOHTpOIBEHYIO
rpyminy coctaBui 261 uHAMBUA Oe3 IPU3HAKOB aTONMMYECKHUX 3a0ojeBaHnui. | eHoTumu-
poBanue MmyTtauuii nposoauiock merogoM I[TIP-IT/IP®.

Pesynomameor: lenenmst c.2282del4 B rene FLG Berpevanacek y 38 OombHBIX Al B Te-
TEPO3UTOTHOM COCTOSIHMM U y TPEX — B TOMO3UroTHOM. M3 Hux 34 umenu AJl cpeaneit
TsKeCTH, 7 — Tshkenblid. Kpome toro, 19 Hocutenelt mytauuu umenu A/l u conyTcTByto-
e A3, a 22 — tonbko AJl. B KoHTpoOIe BBIABIEHBI 3 TE€TEPO3UTOTHBIX HOCUTEIIS MyTa-
uu. AliensHas yactora nenenun c.2282del4 cocraBuna 7.26 % y 6omnbHbIX 1 0.57 %
B KOHTpoJIe (p = 1*10°°). Bropas Haubosee pacnpoCTpaHEHHAsI B €BPOIEHCKHUX IOITY-
JSIIMAX MyTauus B JTaHHOM reHe p.A4rg501* B Hammx BbIOOpPKax BCTpedYanach PEAKo.
Ona oOHapyKeHa JIMIIb Y 5 OOJIHBIX B TE€TEPO3UTOTHOM COCTOSIHMH; BCE OHH MMENH
A]Jl cpenneil TskecTd U conyTeTByomue A3. B KOHTpose fJaHHAsE MyTalus TAKKe Bbl-
ABJICHA Y 5 MHIMBHUIOB. AJUlesibHAs YacToTa MyTauuu p.Arg501* cocraBmia 0.85 % y
oonpHbIX A/l 11 0.96 % B KOHTpOIIE (P > 0.05).

B rpynme 0onbHBIX KpanWBHHIICW BBISBICHO JBa MHIWUBUAA C Aenenuei c.2282del4
(1.9 %). Oaun u3 HUX UMen ocTpyto Gopmy 3aboneBaHus, APYroil — XPOHUUECKYIO. AJl-
JenbHas yacToTa Aeneunu cocrasuia 0.96 % y 6onbnbiX 1 0.57 % B koHTpOIIE. TpH na-
LUEHTA C KPAIIUBHULIEH ObUIN IeTepO3UroTHBI 110 MyTauuu p.Arg501* (2.9 %). U3 nux
JIBO€ UMEJIH OCTPYIO KPalMBHUILY, & OIMH — XPOHUUYECKYI0. AJUIeIbHAS YacTOTa JaHHOU
myTtanuu cocrasuia 1.4 % y 6onpubIx 1 0.96 % B kOHTpOIBLHOI rpyme (p > 0.05).
3axnouenue: Takum 00pa3oM, B pe3ysbTaTe MPOBEICHHOTO MCCIICAOBAHNS HAMH BbISB-
neHa accoranus aenenun c.2282del4 B rene FLG ¢ pa3BUTHEM aTOMHYECKOTO JIEp-
MaruTa.
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ITOUCK ITIOJINMMOP®U3MOB, IIOTEHIIVIAJIBHO
ACCOIIMMMPOBAHHBIX C IMCO®YHKIIMEN MUTOXOHOPUI
Y ITPEXXJEBPEMEHHO CTAPEIOIINX KPBIC OXYS

B.A. JleBsatkun*, H.A. Mypanésa, H.I'. Koiocosa
QUL Unemumym yumonoeuu u eenemuxu CO PAH, Hoéocubupck, Poccus
*e-mail: devyatkin@bionet.nsc.ru

KawueBbie cnoBa: mumoxonopuu, cmapenue, OXYS, Wistar, SNP

Momusayus u yenu: MexaHU3MBbl, JIS)Kallle B OCHOBE CTAPCHUS, TECHO CBSI3aHbI C MU-
TOXOHJIPUAILHON TUC(YHKIMEH U OKUCIUTEIBHBIM CTPECCOM — HapyIlIeHHEM OanaHca
B CHCTEMax TeHepalMy U JIETOKCHKAlMU aKTUBHBIX (GopMm kuciopoxaa. IlokazaHo, 4To
MPEXKIEBPEMEHHOE CTapeHUe MO3ra ¢ MpU3HaKaMu 00Jie3HH AJblLreimepa, pa3BUTHE
peruHONaTuu U Kapauomuonaruu y kpeic OXY'S mporcxoaut Ha (hoHe HapacTaromiei ¢
BO3PAaCTOM MUTOXOHJIPHAIBHOM JUC(YHKINHU, KOTOpas paccMaTpuBaeTcs Kak HanboJee
BEPOSITHAS IPUUUHA [TPEKIAECBPEMEHHOTO CTApEHHS dTHX JKUBOTHBIX, OJHAKO MEXaHHU3M
pasBUTHS ITHX M3MEHEHHH OocTaeTcsi He SCHbIM. Llenb paboThl — OLIGHUTH CBS3b pas-
BUTHSI KOMITJIEKCa MPU3HAKOB TPEKJIeBpeMEeHHOTrO cTapenus y kppic OXYS ¢ Hannuu-
€M HECMHOHMMHUYHBIX OJHOHYKJICOTHIHBIX 3aMeH (SNP) B reHax MHUTOXOHApPHAIBHBIX
(epMEHTOB, CTPYKTYpHBIX M PETYISATOPHBIX OCITKOB MUTOXOHJIPHH W W3MEHEHHUEM HX
9KCIPECCUU B CETYATKE, MPEPPOHTAIBHON KOpEe M MUOKap/Ie.

Memoosi: Tlouck TEHOB, aCCOLMUPOBAHHBIX C MUTOXOHIPUSIMH, MPOBOAMIN Ha OC-
HOBE pPe3yJIbTaTOB aHajM3a JIaHHBIX JuTeparypsl, 0a3 Gene Ontology 1 HUGO Gene
Nomenclature Committee. [Touck HecuHoHMMHUHBIX SNP B reHome kpbic OXY'S mpo-
BOJIMJIM C UCIIOJIb30BaHueM miporpammbl Variant Effect Predictor u anropurma SIFT. Jlis
OTIpe/ieNIeHNs FKCIPECCUU TeHOB B MUOKap/e ncnoib3onanu meroq qRT-PCR.
Pesynomamor: Ananu3 nanasix RNA-Seq (mutatdopma Illumina Genome Analyzer 11x)
ceTyaTku 1 npepoHTaILHOM KOPBI BEISBII B TeHoMe Kpbic OXY'S, B cpaBHEHUU € KOH-
TPOJILHBIMU Kpbicamu Wistar, 2440 oHOHYKIICOTHIHBIX 3aMEH B I'€HaX, aCCOLUMPOBaH-
HBIX ¢ MUTOXOHApUsMH. 11 u3 Hux: B renax LOCI100362814, Ndufaf6, Decrl, Fbxl4,
Adamts7, Ackrd, Erbb4, Tmem199, Ptcdl, Noal, Slc25a32 — noTeHIIMaIbHO MOT'YT BJIU-
ATh Ha (QYHKIHMOHAIBLHOCTH OenKoBoro npoxykra. Metonom 1P B pexxume peanbHO-
ro BpeMEHH B MHOKap/e JJIsl YeThIPEX TCHOB BBISBICHBI MEKIMHCHHBIC PA3IHUUS IKC-
npeccun: y kpbic OXY'S nossinena sxkcnpeccus renoB Tmem!99 (8 20 nueit u 4 mec.),
Slc25a32 (¢ 4 mo 20 mec.) u Decrl (4 mec.); axcnpeccust Decrl n Fbxl4 — cawxeHa
B Bo3pacte 20 aueil. B npedpoHTansHOl Kope moBbleHa dKcnpeccus rena Sle25a32
y kpbic OXYS Bo Bcex Bo3pacTHbIX rpynmnax (20 gueit, 5 u 18 mec.), B ceTuaTke — B
Bo3pacre 3 mec. Yposenb MPHK rena Adamts7 nOBBIIIEH OTHOCUTEIBHO KOHTPOJIS B
cetuarke kpeic OXYS B Bozpacte 18 mec. Y kpbic OXY'S u Wistar Bo Bcex Hccie0BaH-
HBIX TKaHSAX C BO3PAacTOM 3KcIpeccus reHa Fbx/4 noselaercs, a reHa Adamts7 — no-
HUKACTCHL.

3axnouenue: Jxenpeccus rena Sle25a32 noseimieHa y kpsic OXYS Bo Bcex uccieno-
BaHHBIX TKaHSIX, YTO MO3BOJISIET PACCMaTPUBATh €T0 B KA4€CTBE MOTCHIIMAILHOTO TeHa-
KaH/IMaTa pa3BUTHs MUTOXOHPUAIILHON TUCHYHKIHH.
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SOPEKT OCHOBATEJS B PACIIPOCTPAHEHHOCTU
HACJIEOICTBEHHOM I''TYXOTBI, OBYC/IOBJIEHHOM
MYTALIMAMU IT'EHA GJB2, B IONIY/IAIINAX CUBUPU

M.B. 3biaps!:2*, M.C. Bagsi-Xo00®, B.JO. Jlanunsuenko’ 2, A.A. Bormaps®,
1.B. Moposos**, H.A. Bapamkos™ ¢, O.JI. [Tocyx'?

L @UAI] Hnemumym yumonoauu u 2enemukxu CO PAH, Hosocubupck, Poccus

2 Hosocubupckuii 2ocydapemeennviil ynugepcumem, Hosocubupck, Poccust

3 Hepunamanvnoiii yenmp Pecnyonuxu Teiea, Keizon, Poccust

4 Hnemumym xumuueckoil 6uonoeuu u gynoamenmanvroi meouyunvt CO PAH, Hosocubupck, Poccus
3 Axymceruil nayunvlil yenmp KOMNIeKCHbIX MeOUYuHcKux npoonem, Axymck, Poccus

¢ Hnemumym ecmecmeennvix nayk, Cesepo-Bocmounuiil (hedepanvhbiil yrusepcumen

um. M.K. Ammocosa, Axymck, Poccus

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

KawueBble cnoBa: aghgpexm ocnosamens, nacieocmeennas anyxoma, een GJB2, nonynsayuu Cubupu

Momuseayus u yenv: CriekTp u yactora MmyTtaumii rena GJB2 (Cx26, 13ql1-ql12), nau-
OoJiee 3HAYMMOTO B 3THOJIOTUH HACJIECTBEHHOH OTEPH CIyXa, XapaKTePU3yIOTCsl THHU-
4yeckoil U reorpaduueckorl criequGpuIHOCTbIO. BBIsSBICHHE W OIICHKa YaCTOThI MasKop-
HBIX GJB2-MyTauui B pa3iuuHbIX MOMYJSIHUAX BaKHBI KaK JJIs METUKO-TCHETHUECKUX
WCCIIEIOBAHUM, TaK U JUIsl IOHUMaHUs YBOJIIOLIIMOHHON UCTOPUU ITUX nomyisiiui. HMc-
cJe0BaHus, IpoBeieHHbIe B TyBe U Ha AnTae, oKa3aiH, YTO Y KOPEHHOTO HaceleHUs
STUX PETHOHOB (TYBHHIICB M JITAUIIEB) C BRICOKOW YacCTOTOW OOHAPYKUBAIOTCS TPH pe-
neccuBHbie MyTaluu reda GJB2 — p.W172C, IVS1+1G>A u ¢.235delC, uto no3Bosu-
JI0 TIPEATIONIOKUTE BEAYIYI0 poiib d(PPeKTa OCHOBATENS B MX PACHPOCTPAHEHHOCTH Ha
teppuroprn FOxuoit Cubupu. Llenbio paboThl SBisieTcs: H3y4eHUE TeHETHYECKOTO KOH-
TEKCTa y4acTKa XpoMocoMbl 13, Bkmoyaroriero red GJB2, peKOHCTPYKIHS TallJIOTHIIOB,
cnenuuanblx s p.W172C, IVS1+1G>A u ¢.235delC, 1 onieHka Bo3pacta U perHoHOB
BO3HMKHOBEHUS 3TUX MYTaIlHH.

Memoovr: TenotunupoBanue 9 BHYTPUTeHHBIX M (uaHkupyromux SNP-mapképos u
7 STR-mapképos, duankupytoimux red GJB2 (~3.5 Mb). PekoHCTpYyKIUS rarjioTUIIOB
MPOBEJICHA C MMOMOIIBIO MakeTa mporpamMm Arlequin (anroputm EM).

Pezynomamei: Ha ocHOBe JaHHBIX 0 pasHooOpazuu amieneid STR- u SNP-mapképoB B
BBIOOpKAaX WHAWBUAYYMOB, TOMO3UTOTHBIX 1O Kaxaou u3z GJB2-myrauuit (p.-W172C,
IVS1+1G>A, ¢.235delC), u BbIOOpKax MpeAcTaBUTENICH KOPEHHOTro HaceleHus: TyBbI
u Anrtas 0e3 dTHX MyTallil PEKOHCTPYUPOBAHBI CIICHU(PHUECKUE TaIIOTUIIBI-«OCHO-
Barenmny, Bitodatomme p.W172C, IVS1+1G>A u ¢.235delC coorBercrBenno. [lomy-
YeHbl rpyOble oreHKH Bo3pacta myTtauuit (~1000-700 ner mns p.W172C u ~4800—
2200 net mns IVS1+1G>A). CoBOKyIHOCTB MOyYEHHBIX JAHHBIX MTO3BOJISET MPEITO-
JIOKUTb, YTO PETHOHOM BO3HUKHOBEHHUs MyTanuu p.W172C gBnsieTcst TeppUTOpUs CO-
BpeMeHHOH TyBBL.

3axniouenue: BhisIBICHUE TaljIOTUIOB, ClieU(MUUHBIX I Kaxaoi u3 GJB2-myranui
(p-W172C, IVS1+1G>A 1 ¢.235delC), cBUaAECTEIBCTBYET O CYIIECTBEHHON poin 3 dek-
Ta OCHOBATENS B MX IIMPOKOW pacrpoOCTPaHEHHOCTH Y KOPEHHOTo HaceneHus TyBwl U
Anras.

brazooapnocmu: Pabora nognepxana rpantom PODU Ne 15-04-04860-a.
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VMICCJIETOBAHUME ACCOIIMAIIMIM OJHOHYK/JIEOTUIHBIX
BAPVIAHTOB I'EHOB PARVB, PDCD6IP, CAMK2B, HDACY, GACAT3
C BHE3AITHOM CEPJEYHOV CMEPTBIO

A.A. Usanosa'*, B.H. Makcumos'-?, C.K. Mamoruna':2, C.B. CaBucuko> >,

B.I1. HoBocenos* 3, M.U. Boesona'

! HUW mepanuu u npogunakmuieckoi meouyunvl — guiuan @HL Hucmumym yumono2uu u 2eHemuxu
CO PAH, Hosocubupck, Poccus

2 Hosocubupckuil 20¢y0apcmeennvlil Meouyunckuil ynueepcumem Munucmepcemea 30pagooxpanenusi PO,
Hosocubupck, Poccust

3 Hosocubupcroe obnacmuoe Kiunuyeckoe o1opo cyoebHo-meduyunckoll skcnepmuswl, Hosocubupck,
Poccusa

*e-mail: ivanova_a_a@mail.ru

KawueBble cnoBa: gnezannas cepoeunas cmepmo, PARVB, PDCDG6IP, CAMK2B, HDACY9, GACATS3,
GWAS

Momusayus u yenu: llpoBepka acconnanuu ¢ BHE3amMHON cepaeunoit cmepthio (BCC)
OJTHOHYKJIEOTHIHBIX BapuaHTOB 1512170546 rena PARVB, rs78143315 rena PDCDOGIP,
1s13246896 rena HDAC9, rs35089892 rena CAMK2B, rs62116755 rena GACAT3, BbI-
SIBJICHHBIX B COOCTBEHHOM IIOJITHOTCHOMHOM aCCOIIMATHBHOM HCCiea0BaHuu [1].
Memoowt u aneopummor: I'pynma BCC (n = 391, cpennuii Bo3pact 52.9+9.2 net, Myx-
yuHbl — 77.2 %, weHmuHbl — 22.8 %) chopMupoBaHa ¢ MCIOIb30BaHUEM KPUTEPHUEB
BCC BO3 u EBponeiickoro o0iecTBa Kapiuosioros, rpyiiia Koutposs (n = 387, cpel-
Hull Bo3pact 52.4+8.8 jet, myxuunbsl — 62.3 %, sxeniunbl — 37.7 %) chopmupoBaHa
u3 6anka JIHK mexnynaponusix uccnenoanuiit HAPIEE u MONICA. [IHK Brigenena
METOOM (EHOIXIOPOPOPMHON IKCTPAKIKHU. [ €eHOTUITMPOBAaHUE BBHIMOJTHEHO METOIOM
[P ¢ mocieayouMM aHaIu30M MoJIMMOp(hr3Ma JITTHH PECTPUKIIMOHHBIX ()PArMEHTOB.
Pesynomamer: He BBISABICHO CTaTUCTUUECKH 3HAYMMBIX PA3JIMYMi MEXIY TPYIIION
BCC u xoHTpONBHON rpynnoil mo yactoram reHotunos 1s78143315 rena PDCDOGIP,
1s62116755 rena GACAT3, rs13246896 rena HDACY. I'enotun TT rs12170546 rena
PARVB sBnsiercs renorunom pucka BCC (OIL = 1.66, 95 % AN 1.25-2.21, p = 0.001).
I'enorun TC 1512170546 rera PARVB u renotun TT rs35089892 rena CAMK2B ac-
COLIMMPOBAHBI C MPOTEKTUBHBIM 3 dekrom B orHomennun BCC (OLI = 0.67, 95 % AU
0.50-0.90, p = 0.009; OIL = 0.49, 95 % AN 0.28-0.8, p = 0.01 COOTBETCTBEHHO).
3axnouenue u docmynnocmys: He moareepxkaena accouuanus ¢ BCC ms rs78143315
reda PDCDGIP, rs62116755 rena GACAT3, 1s13246896 rena HDAC9. OnHOHYKIIEO-
tuaHbie BapuaHThl 1512170546 rena PARVB u 1s35089892 rena CAMK2B acconuupo-
Banbl ¢ BCC.

bnacooaprnocmu: VccnenoBanue BBIMONHEHO MPH MOAJIEPKKE cTHIIEHAWU [IpaBuTeIb-
ctBa HoBocuOupckoit obactu.

Cnucok numepamypbi

1. babenko B.H. u np. (2014) ITonHoreHoMHbIH aHamu3 myaupoBaHHEIX BeIOOpok THK koropt yenoseka.
Basunoseckuil socypran eenemuru u cenexyuu. 18(4-2):847-855.
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CJIEOBI ECTECTBEHHOI'O OTHEOPA B I'EHE XOJIOJOBOTO
PELIEITTOPA TRPM8 YEJIOBEKA

A.B. Urommnu*, K.B. I'yn6un, T.A. Iloranosa, A.I. Pomamenko, H.C. KOquH,
M.U. Boesona

DPUL] Unemumym yumonozuu u eenemuxu CO PAH, Hoséocubupck, Poccus
*e-mail: igoshin@bionet.nsc.ru

KiroueBnie cnoBa: TRPMS, OHII, yvacmomul annenei, ciedvt 0omoopa, KOppensyus, Kiumam

Momuesayus u yenu: B HacTosee BpeMsi HHTEHCUBHO M3Y4alOT CJIEAbl aJalTalud B
renoMe yenoBeka [ 1]. Monneiil kanan TRPMS siBiisieTcst X01040BbIM pELENITOPOM U K-
tuBupyetcs npu 8—28 °C. U3BecTHO, 4TO OMHOHYKIEOTHIHBIe TTonuMopdHbe (OHIT)
BapHaHTHI B TeHe TRPMS§ accoumupoBaHbl C MHJIEKCOM MaccChl Tella, 00beMOM TalluH,
YPOBHEM TPUIIIULEPUIOB B KPOBH, UyBCTBUTEIBHOCTBIO K XOJIOLY M APYTUMU [TOKa3aTe-
JISIMU TEPMOPETYJISILUY Y uesioBeka [2]. MoxKHO npenoiokuTh, uto red TRPMS urpaet
OOJIBLIYIO POJIb B aJanTalMy K XOJIOTHOMY KiuMaTty. Llenpio paboThl sIBISUICS MOMCK
cienoB orOopa B reHe TRPMS denosexa.
Memoowt u ancopummor: Undopmaruro mo yacroram amteneit OHII B 53 momynsiusix
mupa noiydanu u3 npoekra HGDP (http://hgdp.uchicago.edu/data/Alfreqs). Kaxxnoit u3
MOIYJISAUUI B COOTBETCTBUE CTABWJIM 3HAUEHUE CPEIHEN MUHHMAIBHOW TEMIEpaTypbl
€aMoro XOJOJHOTO Mecsla B pallOHE ee MIPEUMYIECTBEHHOIO TPOXKUBAHNUS, B3SATOE U3
JaHHBIX HALMOHAJIBHBIX METEOPOJIOTHUECKUX ciyx0. Cienpl oTOOpa aHATU3UPOBAIIH
MyTEeM BBIYHUCICHUS KO3(PdUIMEHTAa PAHTOBON KOPPESIIMU MEXAY TeMIIepaTypoi u
gyacToTol ainens. Ilpu BeIOOpe ypoBHS 3HAYMMOCTH BBOAWIM nonpaBKy boHdeppoHu.
s moaTBepxKACHUS PE3yAbTaTOB NPOBOAMIM IepMyTaunoHHbIM TecT Ha 1000000 ute-
pauuit.
Pesynomamor: 3 410 OHII 158 sBnsunce mornoMopdHBIMU. Cpenu monmuMop(HBIX
obnapyxensl ceMb OHII (rs17864755, rs728671, rs1016062, rs17864768, rs2885478,
rs17864770, rs115632006), kaxblii U3 KOTOPBIX HMEET CTaTHCTUYECKH JOCTOBEPHYIO
KOPPEIILUIO Psila MUHOPHBIX aJlIeNied C pAIOM TeMIEPaTypbl. DTH CTATUTUCTUYECKUE
pasyinuus NOATBEPKIAIOTCSA EpPMyTalMOHHBIM TecToM. [Ipu pa3duennu nomyasiuuii Ha
IPYIIIBI 10 TeorpadMuecKuM PErHoOHaM KOPPEJSILUS He JOCTUraeT YPOBHS 3HAYMMOCTH.
MuHOpHBIE aJIeNN JaHHBIX BAPHAHTOB Yy Homo sapiens SIBISIIOTCSI IPOU3BOIHBIMH, U
OTCYTCTBYIOT y HEaHEPTAJIb11a, ACHUCOBCKOTO YEJIOBEKA U YETIOBEKOOOPA3HBIX 00€3bsIH.
3axnouenue: OOHapy)KeHa accoanys Mex Iy yactotamu aymeneit cemu OHIT B 53 mo-
MyJSIIAAX MUPA U CPEHEN MUHUMAIIBHOW TEMIIEPAaTypOi caMOro XOJIOIHOIO MeCsIa B
paiioHax UX NPOXKHUBAHUS. ITO MOKET CBHIETEILCTBOBATH B IOJbB3Y AEHCTBUS 0TOOpa
Ha redH TRPMS y yenoseka.
Cnucok numepamypbi
1. Fan S., Hansen M.E., Lo Y., Tishkoff S.A. (2016) Going global by adapting local: A review of recent hu-
man adaptation. Science. 354(6308):54-59.
2. Koseipesa T.B., Tkauenko E.f., [Toranosa T.A. BoeBona M.U. (2014) Peaknus peciupaTtopHOii CHCTEMBI

HA JIOKaJIbHOE OXJIAXKICHHE Y JIFONEH ¢ OMHOHYKICOTHIHBIM moauMopdu3MoM rs11562975 rena tepmo-
YyBCTBHUTEIILHOTO HOHHOTO KaHana TRPMS. @usuonocus uenosexa. 40(2):94-98.
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VICCNTETOBAHME ITPO®UJIEN SKCITPECCUN TEHOB-
CYIIPECCOPOB OITYXOJIEBOI'O POCTA VHL 1 RASSF1
Y ITAIHMEHTOB CO CBET/IOKJIETOYHBIM PAKOM ITIOYKU

E.A. Kiiumenroa'*, M.P. Tunszosa!, U.M. Cynranos?, B.H. ITaBnogs?,

3.K. XycHytauHoBa'

! Unemumym 6uoxumuu u 2enemuxu YHI] PAH, Y¢ha, Poccus

? Bawkupckuil 20cyoapcmeenuiil meduyunckutl yuusepcumem Munzopaea P®, Ypa, Poccus
*e-mail: lissa987@yandex.ru

KuioueBblie ciioBa: pax nouxu, sxcnpeccusi eenos, VHL, RASSF1

Axmyanvrocms: COTlIacCHO COBPEMEHHBIM HUCCIIEIOBAHUSM, YACTBIM COOBITHEM ITPH pa3-
BUTHUH CBETJIOKIIETOUHOTO paka nmouku (CPII) sBiserca n3MeHneHne ypoBHs SKCIPECCUU
rena ¢pon Xunnens—JIuuaay (VHL), a Taxke APyrux reHOB-CYIPECCOPOB OIYXOJIEBOIO
pocra, Takux Kak red Ras-acconnnpoBanHOro cemeiicrsa 0ekoB (RASSF1).
L]enw: TlpoBecTu aHamu3 NpoQHIICH FKCIPECCUN TEHOB-CYIIPECCOPOB OITyXO0JIEBOIO PO-
cta VHL u RASSF1 B omyxosieBoi TKaHM TOYKH W HOPMaJIbHOM MOYEYHON MapeHXume
nanueHToB ¢ CPIT u3 Pecnyonuku bankoprocTas.
Mamepuanst u memoowi: AHanu3 skcrpeccuu ObUT poBeieH Ha 30 mapHbIX 00pasiax
OITYXOJIEBOW ¥ HOPMAJILHOW TKaHHU MOYKH MAalMeHTOB ¢ panHuMU cTaausMu CPII. Beine-
nenue TotanbHoi PHK ocyiectsisuin ¢ momoripio Habopa Total RNA isolation system
(Promega, CIIIA). O0paTHy10 TPaHCKPHIIIUIO MPOBOJMIIN C UCIOJIB30BaHUEM Habopa
RevertAid™ First Strand cDNA (Fermentas) B COOTBETCTBUH C IPOTOKOJIOM (PUPMBI-ITPO-
n3Boautens. Konnuecrsennyto [11P B peanbHOM BpeMeHH OCYIIECTBISUIN C UCTIONIB30-
BaHHEM cucTeMbl JieTeknuu npoaykros [TI[P CFX96™ (BioRad). [lys konmuuecTBeHHON
OLICHKH YKCIPECCHH T€HOB mpuMeHsiics Meton 2 2 (ACt=Ct,  —Ct, 5.
Pezynomamer: 1lpoBeneHHBI aHanM3 IOKa3ajl CHUXKEHHE 3Kcripeccud reHa VHL
(M=SEM:0.79£0.39) u RASSF1 (M+SEM: 1.05+0.43) B ommyx0JieBO# TKaHU ITOYKH T10
CPaBHEHHIO C HOpMaJbHOW modeuHoil napenxumoit (M+SEM: 1.73+0.52 u M+SEM:
1.32+0.31 coorBercTBeHHO). OHAKO pa3IUyUs B YPOBHIX 3KCIIPECCHH B OIYXOJIEBOM
Y HOpMaJIbHOM TKaHM No4ku reHoB VHL u RASSF] He NOCTUININ CTaTUCTUYECKOI 3Ha-
gumocTH (p = 0.175 u p = 0.619 coorBercTBeHHO). 3BECTHO, UTO CHMKEHUE IKCIIpeC-
cunt RASSF I npu pake oYKy KOppenupyeT ¢ KIMHUKO-TTaTOIOIMYECKUMU ITapaMeTpamMu
omyxonu [1] n accoruupoBano ¢ miaoxumM nporuoszom mpu CPII [2].
Bu1600wbr: OTcyTCcTBHE CTAaTUCTHYECKU 3HAYMMBIX PA3JIMYMA B 3KCIIPECCHM HCCIEnye-
MBIX T€HOB B OITyXOJEBOW M HOPMaJIbHOM TKaHU MOYKH, BO3MOYKHO, CBSI3aHO C KJIMHU-
KO-TIATOJIOTHYECKUMHU XapaKTEPUCTUKAMH OIYXOJH, a TaKKe C dTHOCHEHU(UIHOCTHIO
M3y4YE€HHOW TPYTIIBI TAIIUEHTOB.
Cnucox aumepamypul
1. Tezval H. et al. (2008) RASSF1A protein expression and correlation with clinicopathological parameters
in renal cell carcinoma. BMC Urology. 8:12.

2. Klacz J. et al. (2016) Decreased expression of RASSF1A tumor suppressor gene is associated with worse
prognosis in clear cell renal cell carcinoma. Intern. J. Oncology. 48(1):55-66.
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TEHETUMYECKUE ITPEAVIKTOPBI MITEMNYECKOTO MHCYJIbTA
B 3AITATJHO-CUBUPCKOM PETMIOHE

E.B. Kosanesa', B.B. Mopo3zos!, 5.M. Jlopounn?, 10.B. Cepsamuna'*, C.I'. Mapkosa'
! Unemumym xumuyeckot Guonozuu u gyndamenmansvrou meduyunvt CO PAH, Hosocubupck, Poccus
2 Hosocubupckuil 20cyoapemeenulil meouyunckuil ynusepcumem, Hosocubupck, Poccus

*e-mail: seryapinajv@gmail.com

KiroueBblie ciioBa: uncynsm, nepexucroe okucienue aunuoos, hakmop pucka, HIFla

Momusayus u yenu: B nocnegaue rogpl OKa3aHo, YTO B Pa3BUTUH OCTPBIX HApYyLIEHUH
Mo3roBoro kposooOpamenus (OHMK) Gonbiryto posib MIpaloT HapyllEHHE PaBHOBE-
CHsl aHTH- ¥ MPOOKCUAAHTHBIX CHCTEM M PAa3BUTHE OKUCIUTEIBHOTO cTpecca. Hambo-
Jiee EePCIIEKTUBHBIM IPEACTABISCTCA U3yUEHUE MOJICKY/ISIPHO-TCHETHUECKUX MAPKEPOB
MPOrPECCUPYIOLIETO OKUCIUTENIBHOIO CTpecca B KauyeCTBE NMPEIUKTOPOB COCYAUCTHIX
3a0oneBanuii u umemudeckoro uHcynpTa (MW). CymecTByloT yKa3zaHus Ha acCOLUaN
pasButus U ¢ HOCUTENHCTBOM HOJIMMOP(HBIX BAPHAHTOB I'€HOB INIIOTATHOH-IIEPOKCH-
nasel GPX C599T, HA JI®-H oxcunassl p22phox C242T, mapraHIieBoii CynepOKCHIIIC-
myTazsl MnSOD C47T, runokcusi-unayiupoBantoro ¢axropa HIF1a C1772T. [ouck
YHHMBEPCAJIbHBIX T'€HETHYECKUX (PAKTOPOB PHUCKA PA3BUTHS MIIEMHUYECKOI'O MHCYIIBTA
SBJSICTCSl aKTyaJIbHBIM, OCOOCHHO C y4€TOM HEOJaronpusTHON 3MHMIEMUOJIOIMYECKOH
curyauuu. Llenp ucciaenoBaHus — U3y4eHUE TOJIUMOPQHBIX BAPUAHTOB [€HOB OKHCIIH-
TEJIBHOTO CTPecca KaK BEPOSTHBIX MPEAMKTOPOB MILIEMHYECKOTO MHCYJIBTA B 3aragHo-
CubupcKOM peruoHe.

Memoowr u ancopummsi: B uccnenoBanre BKJIIOYEHB! TALUEHTH C UIIEMHUYECKUM HH-
CYJIBTOM, ITOJITBEPIKACHHBIM KiIMHUYeckd U 1o ganHeiM MPT (1200 uen.). Kontpons-
Hyto rpynmy coctaBuiad 500 yen. OnpeznesieHue auiesbHbIX BAPUAHTOB TE€HOB IIPOBO-
quitoch ¢ nomotsio I[P B pesxume peasbHOro BpeMEHHU ¢ UCIIOIb30BaHUEM KOHKYPH-
pytomux TagMan-30H10B, KOMILIEMEHTApHBIX rToluMophHbIM yuacTkam JJHK.
Pezynomamor: CTaTUCTUYECKN 3HAYMMBIC Pa3IM4Ms YacTOThl BCTPEUAEMOCTH IOJH-
MOp(hHBIX aiieneld Mex 1y rpynmnamu rmokasansl Juist reaa HIF la, penkuit annens spis-
eTcst akTOPOM pUCKa BOSHUKHOBEHHSI MIIEMUYECKOTO HHCYJIBTa C OTHOLLICHUEM IIAHCOB
1.603 mpu p = 0.0106. KoppenaTuBHbIX CBSI3€ HOCUTENBLCTBA PEAKUX AJLJICIECH F€HOB
MnSOD, GPX-1 u p22phox u pucka pa3BUTHS UIIEMUIECKOTO WHCYIIFTa HE BBISIBICHO.
3axnouenue: TakuM 00pa3oM, peiKUi ajiellb FeHa TMIIOKCUS-UHAYIUPOBAHHOIO (ak-
topa HIFla siBnsercst npeaukTopoM pa3BUTHS HILIEMHYECKOT0 MHCYnbTa. [Ipoumne uc-
CJICZIOBaHHBIC MOJUMOP(HBIE BAPHAHTBHI T€HOB NEPEKUCHOIO OKHCICHUS JIMIUIOB HE
OKa3bIBAIOT 3HAYMMOTO BIMSHUS HA pUCK pa3Butusa UU.

Locmynnocmy: B nonynsiuun 3ananHo-CuOMPCKOTo PErnoHa BBISBICHBI 3THO-TCHETH-
YeCcKHe 0COOCHHOCTH B CTPYKTYpPE MOJICKYJIIPHO-T€HETHYECKUX (haKTOPOB PHCKA Pa3-
BUTHSI MIIEMHUYECKOrO MHCYAbTa. IIoMCK MapkepoB Ajsi NepCOHU(PULUPOBAHHON IHa-
THOCTUKU U sedeHust MU nomxen ObiTh nponospked. [lnanupyercs pacumpenne Bo3-
MOXHOCTEH IT'€HETHUYECKOI'0 TECTUPOBAHUS B TOBCEAHEBHOMN NPAKTHKE.
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VICCNTETOBAHUE MU3MEHEHUN ITPOBOCITAJIMTEJIbHBIX
BEJIKOB IUTA3SMbBI KPOBUM YV ITAIMEHTOB C IUATHO30OM
PEBMATONIHOI'O APTPUTA

J.1. Koznosa-2, A.B. IToos'*

! Hayuno-npouseoocmeennas pupma « ABPUC+y, Canxm-ITemepoype, Poccus

2 Unemumym seomoyuonnot uzuonocuu u ouoxumuu um. .M. Cewenoea PAH, Canxkm-Ilemepbype, Poccust
*e-mail: popovsh@yandex.ru

KawueBble ciioBa: pegmamoudnvlii apmpum, niazma Kposu, 6eiku ocmpou ¢asvl

Momusayus u yenv: PeBmarongnbiii aprpur (PA) npencrasisier co00l ayTOMMMYHHOE
3a0oseBaHKe, XapaKTepPHOW YepTO KOTOPOTO SIBISIOTCS JECTPYKTHUBHBIC M3MCHEHHUS
CUMMETPUYHBIX CycTaBoB. CyIIECTBYIOIINE METO/IbI €T0 BBISBICHUS B TIEPUOJ] PAHHUX
JOKITMHUYECKHX CHMIITOMOB UMEIOT OTPaHUYEHHYIO UYBCTBHTEILHOCTh M CIICIU(HY-
HOCTb, YTO OCJIOKHSAET CBOEBPEMEHHYIO AMArHOCTUKY U jJedeHue. Llenpio nccnenoBanus
SBJISICTCS] TIOMCK U3MEHEHUH CoJiep KaHusl TPOBOCTIATUTENLHBIX OCJIKOB B IJIa3Me KPOBH
MAI[MEHTOB C ayTOMMMYHHBIMU HapyIIEHUSIMH IO PEBMATOUTHOMY THITY, @ TaKXKe Y Ia-
[IUEHTOB C KJIIMHUYECKH MMOITBEPKICHHBIM IMarHO30M PEBMATOMIHOTO apTpuUTa.
Mamepuansl u memoosi: VicciienoBaHue MpOU3BOIUTCS B IJIa3Me KPOBH YETHIPEX TPYIII
MalMeHToB: 0e3 ayTOMMMYHHBIX HapyuieHui — koutposbHas (K); ¢ HapyumieHusiMu 1o
pesmarougHomy Tumny (PT); ¢ nuarHocTUpoBaHHBIM peBMaTOMAHBIM apTputoM (PA;
Oonee 5 net); ¢ 3a00JIEBaHUSAMHU OMOPHO-JIBUTATEIBHOTO allapara, He CBSI3aHHBIMHU C
ayTOMMMYHHOH matojiorueil — HeratuBHbIA KOHTpodb (HK). Marepuan nns uccneno-
BaHMS TOJIyYalOT MyTeM 3a00pa LEHTPaIbHOW KPOBH B MPOOUPKY C TUTHH-TEIIApPHHOM
u nocieayromiero neHtpudyrupopanus npu 2000g 15 munyT. BhigeneHHyr Takum
00pa3oM 1u1a3My KpOBU HCIOJIB3YIOT Uil PPaKIIMOHUPOBAHUS OCITKOB METOAOM JIHCK-
anexTpodopesa B 8 % u 15 % nonuakpuiiaMUIHBIX TEIISIX B ACHATYPUPYIOLIUX YCIOBUIX
C IOCTEAYIOMUM OKpamuBanueM pactBopoM Kymaccu G-250. AHanu3 mpoBOASIT CUCTE-
Mol Tenb-1oKkymMenTupoBanusi BioRad ChemiDoc.

Pesynomamer: B nna3sme kpoBu narueHToB rpymiibl PT HaOmomaeTcs: cyniecTBEHHOE
MOBBIILICHUE COJCPIKAHUS TAKUX OCIKOB OCTPOH (a3bl, Kak: ol-KUCIBIA TTIMKOMPOTE-
uH, ol-antuxumoTpuncut, C-peakTUBHBINA O€JOK, a TaKKe YBEIMYEHUE KOIUYEeCTBa
unTepdepoHa-f, o cpaBHeHUIo ¢ nanueHtamu rpymnmnsl PA. B rpynmax K u HK nan-
HbIe OCJTKM SKCIPECCHPOBAHBI C1a00 M Pa3IHyMsi MEKAY dTHMHU TPYNIIAMH OTCYTCTBY-
1oT. [IpogeMoHCTprpOBaHHBIE HAMU U3MEHEHUS IT0Ka3aTelNel 1a3Mbl KpOBH MAI[HEHTOB
rpynmnsl PT MoryT cBHaeTensCTBOBAaTh O Havyasle Pa3BUTHS OCTPOTO BOCHAIMTEIHHOTO
Mporecca 1Mo ayTOMMMYHHOMY THUITY, XapaKTepHOMY JJIsi pEBMAaTOUHOTO apTpUTa, YTO
00yCIIOBIICHO HapylIeHHEM (YHKIIMOHUPOBAHHUS UMMYHHOH CUCTEMBI.

3axnouenue u docmynnocms: JlanbHeNINe UCCIIEJOBAHNS BBISIBICHHBIX HAMU U3MEHE-
Hull y maumenToB rpynn PA u PT mo3Bonar auarHoCTUPOBaTh PEBMATOUAHBIN apTPUT
Ha paHHEeH cTaJuu, KOTJa UCIOJIb3yeMbIe J1a00PATOPHBIE TECTHI €lle He CITIOCOOHBI MOA-
TBEPAUTH IpernojaraeMblii 1uarno3. Ha ocHOoBe MOIy4eHHBIX JaHHBIX OyIyT co3ia-
HBI TECT-CUCTEMbI CKPUHUHIOBOM JAMAarHOCTUKH, aJalTHPOBAHHBIE [T HCIIOJIb30BAaHUS
OIOPKETHBIMU M KOMMEPUYECKUMH METUIIMHCKUMHE YUPEKICHUSIMH.

bnacooapnocmy: 3a npenocrapnennsiii Marepuan ®I'BY3 «Cankr-IlerepOyprekast kin-
HU4ecKas 0onbHUIA Poccuiickoii akaeMun HayK».
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TEHOMHBIN YPOBEHD PETY/ISAIINN B ®OPMIPOBAHUN
TEPMOPETY/IATOPHBIX I UMMYHHBIX PEAKITU
TPV JEVICTBUY XOJIOIIA HA OPTAHI3M

T.B. Ko3sipesa
HUnemumym ¢husuonoeuu u gpynoamenmanvrou meduyunsl, Hosocubupck, Poccus
e-mail: Kozyreva@physiol.ru

KuroueBsie ciioBa: okcnpeccus eenos, TRP uonnvie kanansl, mepmopeyiayus,, UMMYHHbIN OMEem, X0100

Ocy1ecTBiIEHHE 3aIUTHBIX PEAKLUH — 3TO CIOKHBIN MPOIECC, KOTOPBIA MPOUCXOAUT C
BOBJICYEHHEM MHOTOOOPA3HBIX MEXaHU3MOB, 3aTParuBalOLINX TeHHBIA, MOJICKYIJIIPHBIH,
TOPMOHAJIBHBIM ¥ HEPBHBIA YPOBHU PEryJsiliuu. Bce 3T ypOBHU PETYJSLUN CBS3aHbI
MEXKIYy COOOH IMPOKUM CIIEKTPOM B3ammopaencTBuid. TemmeparypHblii addepeHTHbIN
curHai, GopMHpPYsICh Ha OCHOBE TEPMOYYBCTBUTEIBHBIX HOHHBIX KaHAJIOB, SBIISICTCS Pe-
TYTUPYIOUIHM (PaKTOPOM B3aUMOJICHCTBUS (PU3MOIOTUIECKUX CUCTEM.

B noknane Oyner paccmorpeHo (opmupyroliee 3HaYeHHE TEPMOPELENTOPHBIX CTPYK-
Typ 1 TRP MOHHBIX KaHAJIOB B peaiM3alliy OTBETA TEPMOPETYIATOPHON U UMMYHHOMI
CHUCTEM OpraHU3Ma Ha TEMIIEPATYpHOE BO3AeHCTBHE. BylyT IpeICcTaBIICHbI IaHHbIE, Xa-
paKTEPU3YIOLIUE CIEAYIOLIEE: POJIb TEPMOUYBCTBUTENIBbHBIX KaJIblIM-3aBUCUMBbIX TRP
WMOHHBIX KaHAaJIOB B 3TUX IMPOLIECCAaX; XapaKTep TEHOMHOTO YPOBHS PEryisiuu Oyaer
IIPEJICTABIIEH JIAHHBIMU O BIIMSIHUM JUIMTEIBLHOTO U KPATKOBPEMEHHOIO TEMIIEPATYPHOTO
BO3JICHCTBUS Ha SKCIIPECCUIO T€HOB TEPMOUYBCTBUTENBHBIX TRP HOHHBIX KaHAIIOB U ce-
POTOHUHOBBIX PELIENTOPOB B CTPYKTYPAX MO3ra, a TAKKE 3aBUCUMOCTH XapaKTEPUCTUK
YyBCTBHTEJIILHOCTH YEJOBEKAa K XOJIOAY OT MOJIMMOP(HU3Ma I'eHa XOJOJA0UYBCTBUTEIb-
Horo nonHoro kanana TRPMS. BynyT paccMoTpeHbl 0COOCHHOCTH Pa3BUTHSI TEPMO3a-
LUIUTHBIX U UMMYHHBIX PEaKIMI Ha XOJOZE IIPU TAKOM pacIpOCTPAHEHHOU aTOIOrUH,
Kak aprepuajbHas rumnepreH3us. llpencraBieHbl JaHHbIE 00 M3MEHEHHH SKCIPECCHU
I€HOB TEPMOYYBCTBUTEIBHBIX MOHHBIX KAaHAJIOB B HEPBHBIX U UMMYHHBIX CTPYKTYypax,
4TO, TO-BUIUMOMY, SIBISIETCSI OJJHUM M3 PErYJISTOPHBIX MEXaHH3MOB HAOIIONAIONIMXCS
CJIBUTOB B PEaKIMM OPraHW3Ma Ha TEMIIEpaTypHOE BO3ACICTBUE IIPU apTEPUAIbHOU I'U-
[IEPTEH3UU.
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MCCIEJOBAHUE ACCOOMAINN ITOJIMMOP®UNU3MA
C-889T 'EHA IL-1a C PUCKOM PA3BUTHUA TPYBHO-
ITEPUTOHEAJIBHOTO BECIIOAMA

A.B. Jlammuraesa*, I1.B. ColueB

Mopoosckuii cocyoapcmeennuiii ynusepcumem um. H.I1. Ozapesa, Capanck, Poccus
*e-mail: av_lapshtaeva@mail.ru

KimoueBbie ciioBa: decniooue, yumoxumul, IL-1o.

Momusayus u yenu: B HacTosi1LIee BpeMsl OAHOM N3 IEPBOCTEIICHHBIX MEIULIMHCKUX 3a-
Ja4, ONpenessionell BO3MOKXHOCTh BOCIIPOM3BOJCTBA BUIA M COXpaHEHUsI reHopoHAa
SABJSIETCSl MOAJCPKAHUE M BOCCTAHOBJICHHE PEIPOLYKTUBHOIO 310POBbSI HACEICHHUS.
TpyOHO-nIepuTOHEAIBHOE OECIIONUE Y )KEHILMH 3aHUMAET BEAYyILEe MECTO B CTPYKTYPE
OecrutonHoro Opaka u fuarHoctupyercs B 35-55 % ciyuaes [ 1, 2]. B pazButun nanaoro
MHOTO(AaKTOPHOI0 3a00JI€BaHMSs IOMUMO YYacCTHsl SK30T€HHBIX IPUYHMH BaXKHO YUHUTHI-
BaTb TEHETUYECKYIO STHOJIOTHIO JaHHOTO 3a0oseBaHus. Lleab HAcTOALIEro ucciienona-
HUS — BBIIBUTH accormanuio nmonmmoppusma C-889T rena IL-1a ¢ puckoM pa3BuUTHS
TPYOHO-IIEPUTOHEATBHOTO OECIUIONMS B POCCUICKON MOMYJISLHH.
Memoowt u areopummet: B uccnenoBannm npuHUMany ydactre 120 mamueHTox ¢ Tpyo-
HO-TIEPUTOHEATFHBIM OecrutonuemM, npoxonusninx jgedenrne B ' bY3 PM «MoproBckuit
pecnyOInKaHCKUH KIMHUYECKUH NEepUHATalbHBII LEHTP», KOHTPOJIbHYIO IPYIIIY CO-
craBuin 50 30POBBIX JKEHIIWH C JI0Ka3aHHOU (hepTUIIHLHOCTHIO. BhIieieHre TeHOMHOM
JHK u3 o6pa3uoB nepudepuyeckoil KpoBU MPOBOAMIM C UCIOJIB30BaHHEM HaOOpOB
QIAamp DNA MiniKit (QIAGEN, I'epmanns) Ha aBTomMarndeckoit ctanmmu QIAcube.
HccnenoBanue reHOTUIIOB OCYILECTBISUIM METOAOM MOJIMMEPAa3HOM LEHOM peakLuuy, ¢
MOCTEeIYIOUUM ceKBeHupoBaHueM. Craructudeckas o0padoTka pe3ybTaToB MPOBOIH-
J1ach C TIOMOIIIBIO MTAKeTa MPUKIAIHBIX mporpamm Statistica 10.0 (CLLA).
Pezynomamur: 1lpy npoBeeHUN HCCIEAOBaHUS BBISBICHO, YTO B IPYIIIE >KCHIIUH C
TpyOHO-IIEpUTOHEATBHBIM OECIUIOANEM JIOCTOBEPHO yaie BcTpeuaercst reHorun C/C
(D5, < 0.05), B omume ot renorunos C/T u T/T, a HOCUTENLCTBO rETEPO3UTOTHOTO
rerorumna C/T mocToBepHO 4are BcTpedaeTcs, B ominuue ot reHotuna T/T (p = 0.012).
Heo0x0onuMo OTMETUTh, YTO y JKEHIIMH B KOHTPOJBHOHM IpyNIe HOCUTEIBCTBO I'€HO-
tuna C/T n C/C Takxe npeobnanaer Han HocurenbctBom renoruna T/T (p,, < 0.05;
P, < 0.05). Takum o6pa3zom, B 06eux rpynnax npeodnagacT cOYETaHue HOCUTEIBCTBA
renoturnoB C/C u C/T no cpaBHeHuto ¢ reHoTurnom TT.
3axnouenue: 1IpoBeneHHOE HCCIEAOBAHNE HE YCTAHOBUIIO aCCOLMALMM HOTUMOPQU3-
Ma C-889T rena IL-10 ¢ puckoM pazBuTHs TPyOHO-TIEPUTOHEATHHOTO OECILIONUS, YTO
MOXET ObITh 0OBSICHEHO KaK OCOOCHHOCTSIMH JaHHOM BBHIOOPKHU, TAK M HEAOCTATOUHBIM
00bEMOM HAOIIIOICHUIL.
Cnucok numepamypbi
1. Komuccaposa H0.B. u ap. (2010) TpybOHO-nIepuToHeansHoe OecIuionne: KIMHIIECKOe 3HaIeHHE OTpere-
JICHUST COCYANUCTO-O3HAOTEIINAIBHOTO Q)aKTopa PpOCTa B IMIPOTHO3UPOBAHUUN CUHAPOMA I'MIEPCTUMYIISAIIUN
SIMYHUKOB. AKyuwepcmeo u 2unexonoaus. 4:50-54.

2. Motosunosa H.O. u ip. (2012) Postb HEKOTOPBIX IUTOKHHOB B ((EKTHBHOCTH JICUSHUSI OECIIIONHS Me-
TOJIOM KCTPAKOPIIOPATBHOTO OIUIOAOTBOpeHHS. Meo. ummynonoeus. 14(4-5):373-382.
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YACTOTDBI TAIUIOTUIIOB TEHA HFE CPEON ITAIIMEHTOB
C PASHBIMU ®OPMAMMU KJIEHIEBOTI'O SOHIIE®AJINITA

1

C.B. Muxaiinosa'*, A.B. bapxam', 1.B. Koznosa?, . A. Bopuiyx®, M.!. BoeBoza
T@UL] Unemumym yumonozuu u 2enemuxu CO PAH, Hosocubupck, Poccus

2 Hayunwlil yenmp npobnem 300posbs cembll u penpodykyuu uenoseka, Upkymck, Poccus

3 Upxymckas obracmuas ungexyuonnas kaunuueckas 6onvnuya, Upkymck, Poccus

*e-mail mikhail@bionet.nsc.ru

KiroueBblie cioBa: cen HFE, kneujegoti snyeganum, 2aniomunuieckui anaiu3s

Momusayus u yenu: Panee HaMu ObUIO MTOKa3aHO, YTO €BPOIICOUIHAS U MOHTOJIOUIHAS
pachl CyLIECTBEHHO Pa3IMYaroTCs 10 4aCTOTaM HEKOTOPBIX BHYTPUI'€HHBIX I'AIUIOTUIIOB
reda HFE. DTOT reH HaXOAWTCSl BONM3M I'€HOB INIABHOI'O KOMIUIEKCA TMCTOCOBMECTH-
MOCTH Ha 6-ii XpoMOCOMe, T1ie HaOJIoaeTcs CyIeCTBEHHOE HEPABHOBECHE TIO CLIETIIIe-
HUIO. 3BeCTHO, YTO MAaKCHUMAaJbHBINA BKJIaJ B OTOOP IO I'éHaM JaHHOTIO JIOKYCa BHOCST
MH(EKINHU, ¢ KOTOPBIMU CTAJIKUBAIOTCS MOMY/ISILIUN YeJIOBeKa. Mbl IPEATIONO0KUIM, YTO
OJHOH M3 TakuxX MHGEKIUH B XOAE 3aCEICHUs YeIOBEKOM A3MHM MOT OBbITh BUPYCHBIN
kiemieBoit sunedamur (K9).

Memoouwr: [IpoBeieHO TEHOTUTTUPOBAHKE U TAIIOTUITNYEeCKUi ananu3 119 pycckux mna-
muenToB ¢ auarno3oM KO u3 HoBocubupcka u MpkyTcka, He NOABEPraBIIUXCS HPO-
(UIaKTUYECKOM BaKUMHALMK M BBEICHHUIO raMMa-TJIOOYJIMHA IOCJE YKyca KIICIOM,
C pa3NUYHBIMH KIMHHYecKuMH Gopmamu KD (imxopamouHoi — 38 4en, MEHHHTealb-
HOW — 48 uein., MmeHuHTO-3HIEepamuTHUeckoir (MD) — 33 den.) mo momumopduzMam
1s1799945, rs1800730, rs1800562, rs2071303, rs1800708, rs1572982 rena HFE. B xa-
4YeCcTBE KOHTPOJISL MCII0Ib30BAIN OMYJISIIMOHHYIO BBIOOPKY MoApocTKoB I. HoBocuOup-
cka (356 4gemn.).

Pesynomamei: YacTOThl BHYTPUIE€HHBIX FaluIOTUIOB IreHa HFE He pa3nuyaluchk B CyM-
MapHON BBIOOPKE MALMEHTOB U MOMYJISLMOHHON BbIOOpKe. OJHAKO Cpeay MalUeHTOB
¢ Haubouee Tsokenon MO dopmoit KD Obia moBbimeHa yacrora ramiotuna TTA mo
UHTPOHHBIM TonuMopdumam rs2071303, rs1800708 u rs1572982 (0.21 nporus 0.14
B nomyssiiuu ¥ 0.06 cpemu manueHToB ¢ Hamboliee JIETKOW JIMXOpaaodyHON (OpMOH,
p <0.001 u p =0.029 coorBeTcTBeHHO). B pa3HbIx aTHHYECKUX Tpymmax EBpazuu ero
yactora cocrasigeT ot 0.02 1o 0.2.

3axnouenue: He 0110 00HapykeHO pasnmuuii B wacrore ramioruna CCA rena HFE
(MakCHUMaJbHO pasziIHyarolleiics Mexay pacaMu) Mex1y nauuerramu ¢ KO u nomyis-
IIMOHHOM BBIOOpKOH pycckux. Jus rammoruma TTA moka3aHbl JOCTOBEPHBIE OTIIHYUS
MeX]Ty TalueHTaMu ¢ Tuxopaaounoir, MO dhopmamu KD n momynsiiuoHHOM BEIOOPKOH
PYCCKHX, YTO TOBOPUT O BO3MOXKHOCTU OTOOpa MPOTHB CLEIJICHHBIX C JaHHBIM Bapu-
AQHTOM TaIyIOTHIIOB Ha 6-i1 Xxpomocome. s nmomydeHust 6onee TOUHOH MHpOpMaMu
TpedyeTcs paciiupeHre BEIOOPKH MALMEHTOB M aHAJIN3 OIM3JIeKAIINX TeHOB.
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VIMMYHOTEHETUYECKUE B3AVMMOJIEVMICTBYA IBYX U BOJIEE
TEHOTUIIOB ITPM1 BEPEMEHHOCTU MJIEKOIIMTAIOIINX

M.II. Momikuu'*, JI.A. Tepnuuckas', H.A. ®eodanosa?, }0.M. Mommkus!
T@UL] Unemumym yumonozuu u 2enemuxu CO PAH, Hosocubupck, Poccus

2 Unemumym kaunuveckou ummynono2uu CO PAMH, Hosocubupck, Poccust

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

KiroueBble c10Ba: penpodyxkyus, cucmema mamv—nioo, UMMYHOSEHEMUYEeCKUll Ouanoe, dKCMpaKopno-
paibHoe ONI000MEopeHUe

I'eHeTnyecKkre OCHOBBI MEKOPraHU3MEHHBIX B3aUMOJCHCTBUN NPH OEPEeMEHHOCTH OT-
HOCSTCA K OJHOMY U3 3HAYUMBIX HalpaBiIeHUI HayyHO wikoinbl akagemuka JI.K. bens-
eBa. JTO OTpaXkaeT LHKJI PadOT €ro Y4eHUKOB, NOCBSILCHHBIA aHAINU3y I'€HETUKO-(PU-
3MOJIOTMYECKUX B3aUMOOTHOLICHUIH OPraHU3MOB MaTepy 1 SMOPHOHOB KaK 3HAUUMOMY
(axTopy CTaHOBJICHMS >KU3HECHOCOOHOCTH M IIOZOBUTOCTH HOTOMKOB (cM. beisies,
EBcuxos, 1962; Escuko, Mopo3osa, 1977; u np.). [lanpHeliee pa3BuTHe padOT, BbI-
MOJIHEHHOE Ha MbIIIaX, MOKa3al10, YTO Nepecajka YMCTONMHEHHBIX 3MOPHOHOB K Ma-
TEpSIMU MHOM FeHETHUYECKOH NMPHHAIICKHOCTH YIIy4IlIaeT SHAOKPUHHOE oOecreueHue
0epeMEHHOCTH U OTpa)KaeTcs Ha YCTOHYMBOCTH MOTOMKOB K COLIMAJBHBIM CTpeccam
(Gerlinskaya, Evsikov, 2001). ITomo6nbIe 3¢hhekThI ObLTH TOTYYEeHBI TAK)KE IIPU BBEJIE-
HUM CaMKaM MBIIICH B MEPBbIE CYTKH I10CJEC BHYTPHUJIMHEHHOIO CKPEILUBAHUS KJIETOK
KPOBH, KOTOpast Oblja B3sITa OT CaMLIOB, OTIIMYAIOLICHCS 110 TeHaM [TIaBHOTO KOMILJIEKCa
rucrocoBMectumoctH (Gerlinskaya et al., 2001). DTu 3KCTIEpUMEHTHI CBUACTEIHCTBYIOT
0 peaJbHOM BKJIaJle UMMYHOI'€HETHUECKUX Pa3IMIMi POOUTENEH B peaIl3aLlnio penpo-
JYKTUBHOT'O ITOTEHIHAA MIICKOIUTAIOINX.

CeronHs 3Ha4MMOCTb T€HETUYECKOTO COOTBETCTBUS OpayHbIX Map KaK KIHOYEBOIo (ak-
TOpa YCIELIHOM OepeMEHHOCTH CYILECTBEHHO BO3PACTACT, HMOCKOJbKY BCE OOJBIIMIH
BKJIaJl B BOCIIPOU3BOJCTBO JIIOZEH U CEIbCKOXO3SIMCTBEHHBIX )KUBOTHBIX BHOCSIT TEXHO-
JIOTHH BKCTpaxkopropaibHoro omiogorsopenus (IKO). B stom ciyuae 3MOpHoH, sIBIIs-
IOLIMICS] TEHETHYECKOH KOMOMHAIMEH JOHOPOB SHIEKICTOK (MaTh) U CIIEPMaTO30UI0B
(oTew), pa3BUBaeTCs B OPraHU3ME CyppOraTHOM Marepu, KOTOpasi UMEEeT CBOM I'€HOTHUII U
CBOI HAOOp I'eHOB IIABHOI'O KOMILIEKCA TMCTOCOBMECTUMOCTH, ONPECIISIOMINX UMMY-
HOT'CHETHUYECKUH AMAIOT B CUCTEME «MaThb—IUIoa». [lepBbie pe3ynbTarsl, MOJyYeHHBIE
HaMH [IPY SKCIEPUMEHTAILHOM U3YUCHUH ()eHOTEHETHUECKON 3HAUUMOCTH in Vitro dep-
TWJIN3ALHH, [I0Ka3bIBAIOT, YTO HE TOJILKO T€HOTHIIBI 0COOEH, BOBJICUCHHBIX B IIPOLIEAYPY
OKO, oka3pIBaioOT BIMSHUE HA SMOPHOHAIBHOE M OCTHATAIBHOE Pa3BUTHE IOTOMKOB.
In vitro peprunmuzanus cama 1o cede NpUBOAUT K CHIKEHHUIO CTA0OMIIBHOCTH 3KCIIPECCUH
T€HOB, OTPaXEHUEM KOTOPOMH SIBIISETCSI POCT OMIaTepabHOM (IIOKTYHPYIOIEH achuM-
METPHUH TpaHCKpUNTOMOB. Kpome Toro, y moromkoB, nonyudeHHsix 1o KO TexHonoruu,
O0TMEYaeTcs MPePaCHONOKEeHHOCTb K OXKUPEHHUIO.

Pa3BuTHe padoT B JaHHOM HarpaBieHUH MO3BOJIUT chopMHupoBaTh 0a3y 3HAHUI, HEOO-
XOIUMYIO KaK JJIsl ONTUMAJIHOTO 1oA00pa reHoTUIoB 1pu BeinoaHeHnuu DKO, Tak s
1 CO3/1aHUsl YCIIOBUHN KyJIBTUBUPOBAHUS SMOPHOHOB TIPH i1 Vitro QhepTHIIN3aLHH.
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BMOJIOTMYECKUE OCHOBBI JEMOTPA®UYECKON
BE3OITACHOCTHU: 3HAYEHUE MYKCKOTI'O
PEITPOAYKTUBHOTO IIOTEHIIVATIA

A.B. Ocamuyx
QUL Unemumym yumonoeuu u eenemuxu CO PAH, Hoéocubupck, Poccus
e-mail: osadchuk@bionet.nsc.ru

KuroueBsle ciioBa: cnepyamocenes, penpodykmughuvle 20pMoHbl, (hepmuibHOCHb

Momusayusi u yenu: ImoGanbHBIA TPEH]T B CHWKCHUH CIIEPMATOTCHHOH (YHKIHH Yy
MY’KCKOTO HAaceJeHMs, HaOIroqaeMblii BO MHOTHUX CTPaHaX MHpa, B COBOKYIHOCTH C
nemorpaduyeckumu npodiemamu B Poccuiickoit depepaninyl cTaBsaT 3a1a4y MHAPOKO-
r0 CKpUHUHTA M1 MOHUTOPHHTA TIOTCHIUAILHON MYXKCKOW (DepTHIILHOCTH U BBISICHEHHUS
€€ JKOJIOTO-TeHEeTHYECKUX MEXaHNU3MOB. Llenbro HacTosAIIero uccuenoBaHms SBISUIOCH,
BO-TIEPBBIX, BHISICHEHHE MATTEPHA MEXPETHOHAIBHBIX Pa3INYUil B CIIEPMATOTCHHBIX U
TOPMOHAJIBHBIX ITOKA3aTelNsAX PENPOIyKTHBHOTO MTOTEHIIHAIAa Ha ITMPOKOM €BPa3uiCKOM
npoctpanctse Poccuiickoii @enepanuu u Peciydnuku benapyce. Bo-Bropeix, n3yuenue
(axTopoB 00paza }KU3HHU: H30BITOYHOTO Beca, MOTPEOICHHS aJIKOTOJIsI, TAOAKOKYPEHUS U
MaJIOTIOJIBM)KHOCTH Ha [TapaMeTPhl CIIEPMAaTOTeHHOW M TOPMOHAIIBHOM (DYHKIIUH MYKUYHH.
Memoowt u areopummer: ViccienoBanue npoBeeHo Ha Oosiee 1.4 ThIC. MOJIOJBIX MYXK-
YHH-100pOBOJIBLIEB MIECTH roponoB: MuHCK, ApxaHreibck, HoBocubupck, Kemeposo,
Vnau-Yi3 u Skytck. Y HUX Onpeiessics 00beM ISKyisITa, 00IIee KOJIMYSCTBO, KOH-
LEHTpalus U MOJBMKHOCTh CIIEPMATO30U/I0B, a TAK)KE PENPOAYKTUBHBIC MENTHIHBIE U
CTEPOHIHBIE TOPMOHBI B CHIBOPOTKE KPOBH.

Pesynomamur: 1o Bcem ciepMaToreHHBIM TIOKA3aTeNsIM BBISIBJICHBI CYIIIECTBEHHbIE Pert-
OHAJIbHBIE Pa3INYus, KOTOPbIE, KaK TIOKa3aJl PerpecCHOHHBIN aHaIN3, IEMOHCTPUPYIOT
JIOCTOBEPHBII MEpUAUAHHBINA KOOPAMHUPOBAHHBIN I'PAJIUEHT, IIPOSBIISIOLIUICS B Ipa1y-
aJIbHOM IOBBIILIEHUH BCEX ITOKa3aTelel criepMaTorenesa B 3ara/ fHoM HarpaBJieHud. AHa-
JIU3 KPUBBIX paclpeAeseHus IPOIyKIIUH CIIepMaTo301/I0B BBIABHII €€ SKCIIOHEHIUAIb-
HBII XapakTep, CBUAETENIbCTBYIOIIUI O TOM, YTO HU3KUI yPOBEHB ClIEpMaTOreHe3a Mnpe/-
CTaBJIeH HanOOJIbIIIEH YaCTOTOH B HCCIIEIOBaHHBIX MOMYIALusIX. Ha ocHoBe 6-(hakTopHO-
ro ANCOVA ananu3za ycTaHOBJICHO, YTO HHTHOMPYIOIINE BIUSHUE U30BITOYHOTO Beca 1
TabaKOKypeHHsI Ha CTIepMaTOTeHe3 U YPOBEHb HHI'MOMHA B 1 0TBeTHAs! KOMIIEHCATOpHAS
AKTHBALUSI TOHAJOTPOIHON (YHKIMU THUIMO(PH3a XapaKTEPHBI TOJIBKO ISl HEIBIOIIUX
MYX4HH. B To ke BpeMsi yMepeHHOe TOTpeOIeHre alKOToIIsl OKa3bIBaJIO POTEKTHBHBIN
s dexr. HanpoTus, KypeHue ycyryossiiio HeraTHBHOE BIHMSIHUE H30BITOYHOTO Beca Tea.
3axnouenue: TlonmydeHHble JaHHBIE YKa3bIBAIOT HA MOTEHINATIBHBIE PUCKH, CBSI3aHHbBIE
C BOCTIPOM3BOZCTBOM HaceneHus. CHIKEHHE MYKCKOTO PENpOyKTUBHOIO MOTEHIIHaIa
MOXeT (popMHUpOBaTHCS, BO-TIEPBHIX, 38 CUET aHTPOMOICHHOTO 3arps3HEHHsS OKPYKaro-
uiei cpeibl v (pakTopoB HE3IOPOBOTO 0Opa3a JKU3HH, BO-BTOPHIX, 3TH K€ (PaKTOPhI MOTYT
BBI3bIBaTh M3MeHeHue npoduist metmmpoBanust JTHK criepmaro3ounmoB, koropoe npu-
BOJHT K JUIMTEIBHBIM SMUTCHETHYECKUM MOAU(DUKAIMAM PENPOIYKTUBHON (YHKIHH.
Haxonern, B-TpeThuX, 32 MPOLIEANINI BEK MMPOM3OIIIO MPEUMYIIECTBEHHOE IUIaHUPO-
BaHHE MaJIOJETHBIX CEMeH, YTO (PaKTHYECKH MPUBOAUT K MaCCOBOMY HCKYCCTBEHHOMY
0TOOpy Ha CHIDKeHHE (PepTUIIbHOCTH, OCKOJIBKY HUBEJIUPYET Pa3HUILy MO BKJIATy B IO-
TOMCTBO MEX1Yy MYKUYMHAMHU C BBICOKUM M HU3KHM PEMPOTYKTUBHBIMH ITOTEHIIHATAMHU.
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MUIIEHU I TATOTEHHOM ®OPMbI XAHTUMHI TUHA
B BEJIOK-BEJIKOBbBIX CETAX OEHIPUTHDBIX HIUIIVKOB
T'MITIIOKAMIIA

A.JL Ipockypa*, T.A. 3anapa, A.C. Parymusik
Hnemumym evruuciumenvruvix mexunonoeuti CO PAH, Hoséocubupck, Poccus
*e-mail: annleop@mail.ru

KaroueBble ci1oBa: xanmunemun, 6enok-benkoevie ezaumooenucmeust, SH3 oomen

Momusayus u yenu: bone3np Xantunrrona (bX) siBisiercs HacieCTBEHHBIM HEWpoae-
TeHEPaTUBHBIM 3a00JIEBAaHUEM, MPUUMHON KOTOPOTO CIYXKHT HAapyLIEHUE B CTPYKType
MoJiekyabl Oenka xantuHrTrHa (Htt). B Hopme Htt B3anmomelcTByeT ¢ MIMPOKUM Kpy-
rom OenkoB, oonanatronux SH3 (Src homology 3), WW (oGiagaer nyms Tpuntodana-
mu (W)), EVH1 (Enabled, VASP, Homology 1) nomMmeHamu, KOTOpbIe 3a/1eiiCTBOBaHbI BO
MHOXKECTBE KJIETOYHBIX mporeccoB [1]. KoruutuBHble HapymeHus: u abeppanTHas CH-
HaNTUYeCcKas MIacTUIHOCTh B nosie CAl runmoxkaMiia BOZHUKAIOT €I1€ JI0 TMPOSIBICHUS
KJIACCMUECKUX CUMIITOMOB 3a0osieBanus [2]. MnenTudukaius OSJIKOB, B3aUMOICHCTRY-
IOIIKX ¢ naToreHHbIM Hitt B runmokamiie, BBICTYIAET aKTyalbHOM 3aJjaueid, peleHUe KO-
TOpOH OyJeT crocoOCTBOBATH yUIlIEMY IIOHUMAaHHIO MEXaHU3MOB Pa3BUTHUS TATOIIOTHH
U IIOMCKY ITOAXOAO0B JUIsl pAHHEH AUArHOCTUKHU U KOppeKTupyrowmei tepanuu npu bX.
Memoovwt u areopummei: Beibopka 0esikoB (hOpMUpPOBaIach Ha OCHOBAHUU JIAHHBIX 0a3bl
GeneNet [3], nepBuyHbIe OEIKOBBIE MOCIEI0BATEIBHOCTH IKCTPArHPOBAIHUCH M3 SWiss-
Prot. CpaBHeHue mocienoBaTeabHOCTEH MPOBOIMWIOCH C UCIOIB30BAHUEM aJITOPUTMA
Cwmurra-Yorepmana (http://www.ebi.ac.uk/Tools/psa/emboss_water/).
Pezynomamur: [IpoBeneH aHamu3 TOMEHHOW CTPYKTYPBI OCIIKOB, PErYIUPYIONIMX CHHAII-
THUYECKYIO IUIACTUYHOCTh B TUNnokamie. M3BecTHo, uTo naroreHHbiid Htt B3aumoaei-
ctByer ¢ SH3 nomenamu GenkoB SH3GL3 u PACSINI ¢ Gonee Bbicokoit appuHHO-
cthio [1]. Beuta chopmupoBaHna Beioopka yuactkoB SH3 1oMeHOB OesikoB 0a3bl JIaHHBIX
GeneNet, poBeIeH aHAIU3 CXOKECTH MX aMHHOKHCIOTHBIX TOCIIEI0BATEIbHOCTEH C
SH3 nomenamu SH3GL3, PACSINI. OOHapykeH BBICOKMI YPOBEHb CXOXKECTH JUIS
OCJIKOB-PETYIISITOPOB PEMOJCITUPOBAHUS HUTEH aKkTHHA (KOpPTakTHH, criekTpuH, DBNL,
anbdaPIX, OGeraPix) u xmoueBbix ckaddongoB nocrcunanca (6enku cemeiicts DLG,
SHANK).
3axaouenue: Mbl BBIIIBUTAEM TPEIIIOIOKECHUE, YTO y MaroreHHou ¢opmbel Htt kpyr
MUILIEHEH MOXKET PacIIUPATHCS 3a cyeT ycuineHus ahpGuaHoCcTH O0eoK-0eIKOBBIX B3au-
MOZCUCTBHI, YTO MOXKET OOYCIIOBIUBATH CTPYKTYpHO-(QYHKIIMOHAIBHBIC HAPYIICHUS B
TUIIIOKaMIIE Ha POApOoMabHOM craguu bX.
bnazooapnocmu: B pabote ucronb30BaHbl MaTepHallbl, OJyUYe€HHBIE TPU BBHITIOJIHEHUN
0a3oBoro npoekra (yHaamMeHTanbHbIX ucciaenoBanuii PAH 1V.35.1.5, rpantoB POOU
Ne 15-29-04875-0¢u_m u 17-04-01440-a.
Cnucox aumepamypul
1. Gao Y.G. et al. (2006) Structural insights into the specific binding of huntingtin proline-rich region with
the SH3 and WW domains. Structure. 14:1755-1765.
2. Murphy K.P. et al. (2000) Abnormal synaptic plasticity and impaired spatial cognition in mice transgenic
for exon 1 of the human Huntington’s disease mutation. J. Neurosci. 20:5115-5123.

3. Ipockypa A.JL u np. (2013) MexxmonekymspHble B3aUMOICHCTBUS B (PyHKIIMOHAIBHBIX CHCTEMaX Hel-
poHa. Basunosckuii socypHan cenemuxu u cenexyuu. 17:620-628.

148 BELYAEV CONFERENCE « SESSION “MEDICAL GENETICS. HUMAN GENETICS. BIOMEDICINE”



VI3BMEHEHUE HEMIPOTPO®UYECKOTO OBECIIEYEHS MO3TA
IIPU PA3SBUTUN ITIPM3HAKOB BOJIE3HU AJIBIITEVIMEPA
Y KPBIC OXYS

E.A. Pynaunkas®, H.A. Credanosa, H.I'. Konocosa
QUL Unemumym yumonoeuu u eenemuxu CO PAH, Hoéocubupck, Poccus
*e-mail: rudnickaya@bionet.nsc.ru

KawueBble cioBa: neipompoguueckue haxmopul, 6onezuv Anvyeeimepa, kpvicot OXYS

Momusayus u yenwv: bonesnp Anpnreitmepa (bA) — Hanbomnee pacipoctpareHras Ghop-
Ma CeHHJILHOHM AeMeHITNH. M3MeHeHne ¢ BO3pacToM HEUPOTPOPHUISCKOTO 00CCIICUeHUS
TOJIOBHOTO MO3Ta MOKET BHOCHUTH BKJaJ B pa3BUTHE DA, onHaKO MEXaHU3MBI, Jexka-
IIME B €T0 OCHOBE, M3y4YeHBI HEAOCTaTOUHO. Takasi cuTyamus 00ycaoBiIeHa OTCYTCTBHEM
a/IeKBaTHBIX OMOJIOTHYECKHX MOJeNei 3a0oneBanus. YHUKAILHONW Moenbio BA sBis-
eTCsl JIMHUS MpexieBpeMeHHo craperomux Kpbic OXYS. Llens paboTsl — McciaenoBanue
M3MEHEHHs HEHpOTpoPruecKoro 06ecredeHns TOJI0BHOTO MO3Ta ITPH Pa3BUTHH ITPHU3HA-
k0B bA y kpbic OXYS.

Mamepuanst u memoosi: smenenue ypoHs MPHK reHoB curaansHOTO Iy TH HEHpPOTPO-
(bMHOB B MO3Te aHATM3UPOBAIIN, UCIIONB3YS JaHHBIE MACCOBOTO MAapalIeIbHOIO CeKBEHH-
posanus (RNA-seq). Comeprxanue Hetiporpoduueckoro pakropamosra(BDNF) up75NTR-
pelenTopa onpeelisii MeTOI0M UMMYHO(epMeHTHOTO aHann3a. CofepikaHue He3penon
¢dopmbt BDNF (mpoBDNF), TrkB- u ¢ TrkB-pernentopa onpeaensiiiu METoI0OM BECTEPH-
6noT ananuza. CoJOKaIM3aLMI0 OEJIKOB ONpPENessUId METOIOM HMMMYHOIHMCTOXHUMHH.
Pesynomamer: B Bozpacte 20 qHeit u 5 Mec. B mpedpOHTAIBHON KOpe TOJIOBHOTO MO3Ta
kpeic OXYS noseitien yposenb MPHK 4 reHOB curHaiabHOro myTH HEHpOTpO(UHOB
(cornacuo 6a3ze nanubix KEGG pathway), a B 18 mec. — ypoBenr MPHK 12 renos no-
BBIIIIEH, a 9 — CHM)KEH 10 CpaBHEHUIO ¢ Kpplicamu Buctap (koHTposns). B 20 aueii B rum-
nokamrie kpsic OXYS n Buctap pasnuuns B yposae MPHK reHoB curHampHOTO mMyTH
HEHPOTPOPUHOB OTCYTCTBYIOT. B 5 Mec. B runmokamiie kpbic OXY S MOBbIIIEH YpOBEHB
MPHK rena Shc4, a B 18 mec. — camxen ypoBenb MPHK 6 renoB, acconmupoBaHHBIX
C CUTHAJBbHBIM yTeM HelipoTpodunos. B 20 aueit ypoens BDNF He paznuuaercs B
THIIIIOKaMIIe KpbIc 00enx JTuHUA. Y Kpbic Bucrtap ¢ Bozpactom ypoBenb BDNF camxa-
eTcs mocTenenHo, y kppic OXYS — noBblIiaercs K 3 Mec. ¥ MPOrpecCUBHO CHIKAGTCS K
18 mec., mpu 3TOM Tipeodmamaet nmpoarmontorndeckuii TpoBDNF. 3naunMele pazmmans
B ypoBHe TrkB-penenrtopa u creneHu ero akTuBanuu B NPeQpPOHTAIBHONW KOPE KPBIC
OXYS u Bucrap oTcyTcTBYIOT, TOraa Kak B runmnokamie 18-mecsunbix kpbic OXYS
CHIDKEeHa cTernieHb aktuBanuu TrkB-penentopa. Hactora conokaan3anny B TUIIIOKaMITE
u npedponTanpHoi Kope 3penoro BDNF u TrkB-peunentopa B 3 mec., a npoBDNF n
p75NR-pereniropa — B 3 u 18 mec. Boime y kpeic OXYS.

3axmouenue u docmynnocms: Takum 00pa3oM, B TIEpUo/I, KOTna (EHOTHITMUSCKHUE MTPH-
3Haku BA otcyrcTByroT (20 mHEit), HeMpoTpodHudeckoe 00eCIIeueHne TOJOBHOTO MO3-
ra kpeic OXYS u Bucrap He pasznmuaercs. Manudecrainus Mpu3HaKoB 3a00JIeBaHUS
(35 mec.) y kppic OXY'S conpoBOXk/1a€TCs aKTUBAIIMEW CUTHAILHOTO MyTH HEHPOTPO-
(UHOB, KOTOpasi MOXKET HOCHTh KOMIICHCATOPHBINA XapakTep. IIporpeccust mpu3zHaKoB
BA (18 mec.) xapakrepusyercs ociadieHueM HelpoTpodruiaeckoro 00ecredeHus rojioB-
Horo Mo3ra kpsic OXYS.

brazooapnocmu: Pabora nonnepxana Poccuiickum HaydHbIM (poHmOM (16-15-10005).
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TEHETUYECKUME KPUTEPUN ITVMTATHOCTUMKN BBICOKOT'O
PVICKA PA3BUTHA BAPMKO3HOV BOJIE3HU

10.B. Cepsmuna*®, A.U. llleBena, B.B. Mopo3os
Huemumym xumuveckoii buonoeuu u ¢ynoamenmanvroil meouyunvt CO PAH, Hosocubupck, Poccus
*e-mail: seryapinajv@gmail.com

KiroueBble ciioBa: sapukosnas 6onesnv, akmop pucka, MampuxcHvie memanionpomeurassi, MMPI12,
VEGF

Momusayus u yenu: Bapuko3Has 00le3Hb HH)KHHUX KOHEYHOCTEH SIBJISIETCS! ILUPOKO
pacrpoCTpaHeHHBIM, HACJEICTBEHHO OO0YyCJIOBIECHHBIM 3a0osieBanueM. CorvacHo co-
BPEMEHHBIM IIPEJCTABICHUSIM, B OCHOBE [1aTOTCHE3a BAPUKO3HOM OOJIE3HU JICXKUT TeHE-
THYECKOE HApyLICHUE B PEry/ISIIMU KOMIIOHEHTOB BHEKJIETOYHOTO MaTpukca. [erpana-
1151 KOMIIOHEHTOB, (DOPMHUPYIOLIMX BHEKJICTOUHBIN MaTPUKC, IPOMCXOJUT B PE3yJIbTaTe
BO3JEHCTBUSL MPOTEOJIMTUYECKUX (PEPMEHTOB, CUHTE3HPYEMbIX 3HIOTECIMOLHUTAMHU U
Mmakpodaramu. C 1pyroil CTOpOHbI, yCHIICHHE MPOIH(EPaTUBHBIX IPOLIECCOB B MEKKJIE-
TOYHOM MAaTpPUKCE IPOUCXOIUT IIPH HETIOCPEACTBCHHOM BO3JCHCTBIM POCTOBBIX (haKToO-
POB, B TOM YHCIIE COCYTUCTO-IH0TeNnaIbHOro (hakropa pocta VEGF. Llens uccnenona-
HUS — U3Y4YEHHUE BIMSHMS HOCUTEILCTBA NOMUMOP(HBIX BApUAHTOB F€HOB MAaTPUKCHBIX
Metatonporenaas3 MMP3, MMP12 u cocymucTo-3HI0TENHaIBHOTO (haKTOpa pocTa
VEGEF Ha puck pa3BuTHs BapUKO3HOM 00JIE3HN HIKHIX KOHEYHOCTEH.

Memoowt u ancopummor: OCHOBHYIO TpyIy cocTaBuin 270 NMalMeHTOB ¢ BAPHUKO3HOM
0ose3nbio knHIYecKoro kiaacca C2-C6 mo CEAP, xouTponbHyto — 150 manueHTOB 6€3
BeHo3HOU nartosornu. JIHK nis remeTndeckoro aHanusa BblIENE€HA U3 LEIbHOW BEHO3-
HOM KpPOBH METOIOM (heHOI-X710poOpMHOI 3KcTpakuuu. OnpeneneHue anjelbHbIX Ba-
puantoB 1171 dupA (5A/6A) rena MMP3, 82 A/G rena MMP12, 634 G/C rena VEGF
MeTozoM autenb-crieruduanoii [P B hopmare Real-Time.

Pezynomamur: CTaTHCTUUECKN 3HAYMMBIX Pa3IWYMid BCTPEYAEMOCTH PEAKOTO alIes
1171 dupA (5A/6A) rena MMP3 B uccrienyemsbix Tpymnmnax He oOHapyxkeHo. [loka3za-
HO, YTO HOCUTEIHCTBO NoJIuMOpdHOTo ayutesns rera MMP12 spnsercs GpakTopom prcka
pasBuTus BapukosHoi 6onesan, OR=3.455 (p = 0.00002), 111 TOMO3UTOTHBIX HOCHTE-
neit ayutenst A puck Beire B 12.5 paza (p = 0.00016) mo cpaBHEHHIO C JUKUM THIIOM.
Taroke st Hocurenei monmuMopduoro aiens reHa VEGF BwisiBneHo yBenuyuenue pu-
cka Bapuko3Ho# Oone3nn, OR = 3.261 (p = 0.00034), a npu TOMO3UTOTHOM T€HOTHUIIE
puck cocrasiuser 6.321 (p = 0.00011).

3axnouenue: Takum oOpazom, nonmumopdubie Bapuantel TeHoB MMP12 u VEGF sB-
JSIIOTCS KOHCTUTYLMOHAJIBHBIMH IPEAUKTOPAMH BapUKO3HOM O0JIE3HN HMKHUX KOHEY-
HOCTEH.

Llocmynnocmy: B 3aBUCHMOCTH OT BBIBJICHHOW CTEIIEHH HACIEACTBEHHOIO PHCKA BO3-
MOXXHO pacIIUpeHHe PEKOMEHIALMN, paHHUE NPOPUIAKTUIECKUE MEPONPHUATHUS, Tpe-
BEHTHBHOE JieueHue. Kpome Toro, uHdpopmanus o reHeTHIeCKUX MPEIUKTOPaxX BbICOKO-
IO PUCKa Pa3BUTHs BapUKO3HOH OOJE3HM MOXKET OBITh MCIIOIb30BaHA VIl CEMEHHOTO
KOHCYJIBTUPOBAHUS M 3a0CTPEHHsI BHUMAHUS Ha YCUIICHHBIX MPOQHIAKTHYECKUX MEPO-
NPUATHSIX.
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POJIb TEHOB MATPMKCHbBIX METAJUIOIIPOTEVHA3
B PA3SBUTUUN NHTPAKPAHMA/IbHBIX AHEBPVI3M

P.W. CynranoBa'*, P.U. Xycaunosa' 2, 3.K. XycHytauHnosa'>
! Bawikupckuii 2ocydapemeennsviii ynusepcumem, Yeha, Poccus

2 Unemumym ouoxumuu u 2enemuxu YHIL] PAH, Ypa, Poccust

*e-mail: r-ka_(@mail.ru

KuioueBble ci1i0Ba: UHMPAKpanudilbHas anespusmda, eenbz-mﬂdudamw, MAMPUKCHbLIE MemalllonpomeutHa3ol

Axmyanvnocme u yenwv: VIHTpakpanuanbHas aHeBpusMa (MA) — 310 marosjoruueckoe
MECTHOE pacIIUpeHHe MPOCBETa apTepUH TOJIOBHOTO MO3ra, Jaiie B 00iactd Oudyp-
Kaluii, NpHUBOIAIIEE BCIECACTBUE pa3pblBa K cyOapaXHOMJAJIBHBIM KpPOBOHM3JIUSHH-
am (CAK). ITo craructuke, 50 % CAK 3akaHunBaeTcs JieTaqbHBIM HCXOIOM JIMOO He-
BPOJIOTHYECKUMHU PACCTPONCTBAMU PA3IMYHON CTETIEHH TSHKECTH U C PUCKOM TIOBTOPHO-
r0 KPOBOM3IHUSHMSA. DTHOJIOT U U TaTtoreHe3 MA 1o cux mop 70 KOHLA HE yCTaHOBJICHBI,
W3BECTHO, YTO JaHHOE MHOTro(akTopHOe 3a00JeBaHUE UMEET 'C€HETHYECKYIO OCHOBY.
Heob6xonnm monck 3pPeKTUBHBIX CIIOCOOOB IPOTHO3UPOBAHMNS BOSHUKHOBEHUS LA 10
uX pa3pbiBa. MeTamonpoTenHasbl ClIOCOOHBI pa3pyIllaTh BCE TUIIBI OCIKOB BHEKJIETOY-
HOTO MaTpHKca M UTPaTh KIIOYEBYIO POJIb B PEMOJIEINPOBAHUH TKaHEH, y4acTBYIOIINX
B JieTpaJariyl KOJIJIareHOB, aHTHOTeHe3e, Tpoudepannn, TudepeHIHa 1 MUTpa-
K KiIeTok. OOHapyKeHa MOBBIIEHHAS SKCIPECCHs T€HOB, KOAUPYIOIUX ATH ONKH,
B CTEHKaX COCY/IOB C aHEBPHM3MAaMH, YTO MPEATNoaraeT UX 3HAYUMOCTb B IaTOTeHE3e
HA. llenpto mcClIeOBaHMS SBISAETCS IMOUCK aCcCOIUAIAN ITOJMMOP(HBIX BapHAHTOB
rs1799750 rena MMP1, rs243865MMP2 u rs35068180 rena MMP3 c pa3Butuem HA.
Mamepuanst uccreoosanus: O6pasinst JJHK 311 00npHBIX ¢ MHTpaKpaHHAIbHBIMUA aHEB-
pu3MaMHu U 284 MpakTHYIECKH 3MOPOBBIX HHINBHIOB B KA9ECTBE KOHTPOIHHOU BRIOOPKH,
PYCCKOI 3THHYECKOH IPUHAJIEKHOCTU U3 Boiro-Ypansckoro peruona Poccun.
Pesynomamer: OOHapyXeHa 3HAUUMOCTH MOJUMOpGHOro BapuaHTa 751799750 rena
MMPI, tne renorunt *2G*2G okazaics MapKepoM IMOBBIIIIEHHOTO prcka pa3Butusi UA
Kak B o0ieil Beidopke (p = 0.00002; x*= 17.63; OR = 2.11 (95 % AU 1.48-2.99)),
TaK ¥ MNP pa3eleHU: BHIOOPKU MO TEHAEPHBIM pa3nuuusaM: y MyxuuH (p = 0.0004;
r*=12.42; OR =2.54 (95 % AN 1.51-4.30)) u sxentuH (p = 0.01; y*=5.75; OR = 1.78
(95 % AN 1.11-2.86)). I'enorun [ *GI*G 3TOr0 JIOKYyCa OKa3aJCsl MPOTEKTUBHBIM KaK
B 0o6mieit Beroopke (p = 0.0009; ¥>= 10.90; OR = 0.48 (95 % JAU 0.31-0.75)), Tak u B
rpymnre myx4uH ¢ A (p = 0.003; x>= 8.48; OR = 0.40 (95 % AN 0.21-0.75)). T'enotun
*T*T monmumopHoro Bapuanra rs243865 rena MMP2 (p = 0.05; y>*= 3.68; OR = 1.38
(95 % AU 0.99-1.92)) Taxxke okazajcs MapKepOM IMOBBIILICHHOTO pHCKa. MapkepaMu
MTOHMKEHHOTO prcKa pa3BuTus A okazanuce: reHotun *C*C momuMop@HOTo BapuaH-
Ta rs243865 rena MMP2 B ob1ueii Beioopke (p = 0.01; x*=5.80; OR = 0.54 (0.33-0.90)),
a Takxke B rpynne myxuuH (p = 0.02; x> = 5.35; OR = 0.46 (0.23-0.90)), a reHoTHI
5*A5%A nokyca rs35068180 rena MMP3 sBnsieTcsi MPOTEKTUBHBIM B 00IIEH BBIOOpKE
(p =0.05; y*=3.74; OR = 0.65 (95 % AN 0.42—1.00)) u y sxenuguH (p = 0.01; x*= 5.80;
OR =0.46 (95 % AU 0.25-0.87)).

3axnouenue: Takum 00pa3oM, BeISIBIIEHA 3HAYUMOCTD JIOKYCOB 751799750 rena MMP1
n rs243865 rena MMP2 B pazsutnu UA, monmumopusm rs35068180 rena MMP3 ue ac-
couumnpoBaH ¢ pruckoM WA B uccienoBanHoii Hamu BeIOOpke. [lomydueHHble pe3ynbTarhl
MOATBEPKAAIOT BOBJICUEHHOCTh METAJUIONPOTEHHA3 B IIATOI€HE3 MHTPaKpaHHAJIbHbBIX
AQHEBPHU3M.
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ITOJIMMOP®U3M I'EHOB GSTM1 V1 GSTT1 B ITOITYJIAIVAX
BYPAT, TEIEYTOB I Y PYCCKUX BOCTOYHOV CUBUPU

JI.D. Tabuxanosa'*, JLII. Ocunosa'-2, T.B. Uypkuna', E.H. Bopoumnna?® 3,

M.JI. ®ununeHko?

T@UL] Unemumym yumonozuu u 2enemuxu CO PAH, Hosocubupck, Poccus

2 Hosocubupckuil 2ocyoapemeennuiil yhusepcumem, Hosocubupck, Poccust

3 Hnemumym xumuueckoti ouono2uu u ynoamenmanvhot meouyunvt CO PAH, Hosocubupck, Poccus
*e-mail: tabikhan@bionet.nsc.ru

KioueBblie cioBa: cenemuueckuti nonumoppusm, GSTM1, GSTTI, 6ypamei, meneymul, pycckue Bocmouy-
nou Cubupu

Momusayus u yenu: @epMeHTH cUCTEMbl OMOTpaHc(opManuu KCEHOOMOTUKOB, B TOM
qucie nrytatuoH-S-tpancdepassl (GST), urparor BaskHyIO pojib B 3alIUTE OPraHU3Ma
OT TOKCHYECKOT'0 ICHCTBHSI SK30I€HHBIX M SHIOT'CHHBIX coeinHeHnH. Llenbio HacTosIe-
r0 UCCIIENOBAaHUS OBbUIO ONpENesICHUE B MOMY/ISIIMAX KOPEHHBIX xkuteneid Culupu u 'y
PYCCKHX 4acTOT JIeJIenid TeHOB («HYIeBbIX» reHOTHIIOB) GSTM 1 w GSTT 1, accorumpo-
BaHHBIX C PUCKOM Pa3BUTHS OHKOJIOTHYECKHX 3a00IeBaHUM.

Memoowr: UccrienoBanue npoBeneHo cpenu oypar 3abaiikaibckoro kpas (n = 130), Te-
neytoB Kemeposckoit obmactu (n = 115) u pycckux (n = 68) 3abaiikanbs. [ eHoTHnmpo-
BaHMe MpoBoamIU ¢ nomolsio I[P B pexumMe peanbHOro BpeMeHH € HCII0Ib30BAHUEM
KOHKypupyomux TagMan-30H10B.

Peszynomamer: YactoTa roMO3UroTHBIX HOcuTenel neneuuit o renam GSTM1 v GSTT1
B BbIOOpKe OypsT cocraBmia 36.9 u 41.5 % coorBercTBeHHO. «HyneBbie» reHOTHIIBI
CpeIy TEJEeyTOB BCTPEUAIOTCS C CYIIECTBEHHO MeHbIIeH yactoroil — 17.4 u 24.8 %.
Cpenu pycckux 3abaiikaibs BCTPEYaeMOCTh TOMO3HTOT IO Jeneusam reHoB GSTM 1 n
GSTTI cocraBuna 38.2 n 23.5 % COOTBETCTBEHHO.

3axnouenue: IlokazaHo, UTO y TEJIECYTOB CHUKEHA YacTOTa HyleBoro reHotumna GSTM 1 —
MapKepa pUCKa pa3BUTHs OHKOJIOIMUYECKUX 3a00JIEBaHUH, 110 CPABHEHUIO C OypsATaMH U
pycckumu. B 10 ke Bpems B BEIOOpKE OypsIT yacTOTa FOMO3UTOTHBIX HOCHUTEJIEH Jene-
1y 1o reHy GSTT1 nocToBepHO BHIIIIE, UM Y TEJIEYTOB U PYCCKUX 3abalikaibsi.
brazooapnocmu: Nognepxano [Iporpammoii PAH I1.2I1/VI.58-4. Ne 0324-2016-0029.

152 BELYAEV CONFERENCE « SESSION “MEDICAL GENETICS. HUMAN GENETICS. BIOMEDICINE”



IMOJIMMOP®V3M T'EHOB CYP2C9, CYP2D6, GSTM1, GSTT1,
FVU FIT'Y PYCCKUX JKUTEJIEML CEBEPHOI1 CUBVPU

P.II. Tuitc'*, JLII. Ocunosa'-2, E.H. Bopouuna® 3, M.JI. ®uaumnenko™ >

I ®UL] Unemumym yumonozuu 2enemuxu CO PAH, Hosocubupck, Poccus

2 Hosocubupckuil 2ocyoapemeennuiil ynugepcumem, Hosocubupck, Poccust

3 Unemumym xumuueckoti ouono2uu u pynoamenmanvou meouyunvt CO PAH, Hosocubupck, Poccus
*e-mail: kruosana@mail.ru

KioueBbie cioBa: nonumopgusm cenoe CYP2C9, CYP2D6, GSTMI1, GSTTI, FV, FlI, real-time PCR,
nepcoHanuzuposantas meouyuna, pycckue Cubupu

Momusayus u yenw: Pa3zBuTie METO0B MOJIEKYJISIPHON T€HETHKH I103BOJISIET YUEHBIM HE
TOJIBKO Ha MOMY/ISIIMOHHOM, HO M HA MHJUBHUIYaJIbHOM YPOBHE BBISBIISTH YHUKAJIbHbIC
CHOCOOHOCTH OpraHu3Ma. YUWTbIBasl yXy[AIICHHE HKOJOTMUECKON CUTyaluu, HIMPOKOE
npruMeHeHue (HapMaKoJIOrHUeCKUX NPEenapaToB U BO3AEHCTBUE IPYTUX XUMUUECKUX Be-
11eCTB (KaHLEPOI'CHOB U TOKCHMHOB) HA YEJIOBEKA, HOSBIISETCS BOSMOKHOCTh IPOBOJUTH
MCCIIEIOBAHUSI MO BBISBICHUIO JIMLI, UMEIOIMX BBICOKUN PUCK IIPEAPACIIONOKEHHOCTH K
HaCJIeICTBEHHBIM, MYJIBTU()AaKTOPHATIbHBIM 3200JICBaHUSAM, BKIIIOYasi OHKOJIOIHYECKHE.
Onpenenenue yCTOMYMBOCTH WK HOBBIIIEHHOW YyBCTBUTEIIBHOCTH HHIMBUIOB K BaXK-
HBIM TEPaNeBTUYECKUM JICKAPCTBEHHBIM IIperaparaM HEOOXOAMMO B LIEJISIX CBOEBpE-
MEHHOT'O HPEAOTBPALLCHUS HEKeNaTelIbHbIX MOOOYHBIX PEAKLUI B OTBET HA JICUCHHE.
[TogoOHbIe MccaenoBaHus SABJSIOTCS OCHOBOH JUISl Pa3BUTUS IPEBEHTUBHON IEPCOHA-
JM3UPOBAHHON MeIuIMHBL. Ha ceropHsmHuil 1eHb BBISABICHO MHOKECTBO aCCOLMALINM
MEXIy 3a00JICBaHUSIMH U HOCHTEJIBCTBOM ONPEIEJICHHBIX MOJIUMOP(HBIX BAPHAHTOB
reHoB. B Hameii naboparopuu B HOMYJISIIUSX KOPEHHOTO MAJIOYMCICHHOTO U PYCCKOTO
Hacenenus: Cesepa Cubupu uccienyercs noaumMopdu3M reHoB cUCTeMbl OHOTpaHCHOP-
Mmanuu kcenoonotukos (CBK), onpenenstomunii ”HANBUAYaIbHYIO UYyBCTBUTEIBHOCTD K
pasInuHBIM TOKCHHAM, M T€HOB cucTeMbl cBepThiBaHus kposu (CCK), nmeromuii cBs3b
C PUCKOM pa3BUTHS CEPACUHO-COCYAMUCTHIX 3a0oneBaHui. Llenbio naHHON paboThl sB-
JSUTOCh M3ydeHue nmoauMopdHbIx BapuaHToB reHoB CbK CYP2C9 (amnemn *2 u *3),
CYP2D6 (amnemu *3 u *4), GSTMI n GSTT1 («nyneBbie» amienu), renoB CCK FV
(myranus Jleitnen G16914) w FII (G202104) y STHUYECKU YHUCTHIX, HE COCTOSIIIUX B
poxactee pycckux Ceepa Cubupu.

Memoouwr: Ilpumensincst metoy real-time PCR ¢ ucrionb3oBanreM KOHKypupyronux Tag-
Man-30H110B 1 (piryopeciieHTHOTO nHTepKanupyroiero kpacutens SYBR Green .
Pezynomamur: Yactorsl MyTaHTHBIX ajieseit g CYP2C9*2 — 13.8 %, CYP2C9*3 —
9.7 %, CYP2D6*3 — 1.7 %, CYP2D6*4 — 17.2 %, GSTM1 0 — 48 %, GSTTI 0 —38.7 %
(uccnemoBano 346 yen); s mytaumu FV Jletiioen — 2.5 % (n = 301), FII G202104 —
0.7 % (n =304).

3axnouenue: IlonydeHHble HAMH JaHHbBIE KOPPEJIUPYIOT C JAHHBIMU VIS APYTHX TPYIIT
€BPOICHLIEB U PYCCKUX, IPOKUBAIOLIMX B IPyrux peruoHax PP, onnako MoryTt npume-
HATBCS ¥ B MHAMBULYAJILHOM MOPSIIKE B LIEJAX IPEBEHTUBHOM MEIUIIMHBIL.
bnazooapnocmu: Pabora nognepxkana [Iporpammoii PAH I1.211/V.58-4 Ne(0324-2016-
0029.
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AHAJIN3 CBA3U PA3SBUTHA ITPU3HAKOB FO/JIE3HU AJIBIITEN-
MEPA Y KPBIC OXYS C IMICOYHKIIMEN MUTOXOHIPUI

M.A. Tromennes*, H.A. Mypanesa, H.A. Ctedanosa
QUL Uncmumym yumonoeuu u eenemuxu CO PAH, Hosocubupck, Poccus
*e-mail: landselur@bionet.nsc.ru

KiroueBblie ciioBa: 6onesns Anvyeetimepa, mumoxonopuu, kpvicot OXYS

Momusayuu u yenu: bonesns Anbureiimepa (bA) — 310 camoe pacpocTpaHeHHOE Hel-
pozereHepaTuBHoe 3a001eBaHKE, MPUBOAIICE K aTPO(YUUECKUM M3MEHEHHUSIM MO3Tra U
JeMeHIMU. D(PEKTUBHBIX CIIOCOO0B MPOPHUIAKTUKY U JedeHus: BA Het, uTto 00ycioB-
JIEHO HENOJHOTOM 3HaHUH O ee MmaroreHe3e. MHOXXECTBOM HCCIIEI0BaHUM TOITBEPKICHA
KJIFOYEBas pOJib TUCHYHKINH MUTOXOHIPUI B pa3BUTHH BA, HO MeXaHU3MbI, HHULIUUDY-
OIHe HapylmeHne (pyHKIMA MUTOXOHAPHUH, KaK U TPUIMHHO-CJIEICTBEHHAS CBSI3b MEX-
Iy AuchyHKIMEH MUTOXOHIPHUH M TMICPHPOAYKIHMEH TOKcHYeckoro AP mpu pa3BUTHH
BA, He sicHbI. DTOT BOIPOC MBI M3y4Yalld Ha JIMHUY MPEXKIEBPEMEHHO CTapEIOLINX KPBIC
OXYS, y KOTOpBIX pa3BUBaIOTCS BCE OCHOBHBIE MPU3HAKHU BA.

Memoowr u mamepuansi: C TOMOIIBIO AEKTPOHHONH MUKPOCKOIINHU OLIEHUBAJIN H3MEHE-
HHUE C BO3PACTOM YIBTPACTPYKTYphl MUTOXOHIPUH, MX KOJMYECTBO W IJIOMIA[b, KOJIU-
YECTBO MEKMHTOXOHIPHAIBHBIX KOHTAKTOB, KOHTAaKTOB MUTOXOHIpui ¢ DIIP u snpom
B Helponax nosiss CAl runmokamna kpsic Bucrap u OXYS B Bo3pacre, Korja nmpr3Ha-
ki BA y kpeic OXYS orcyrctBytoT (20 mgHEl), B IepHoa X aKTHUBHON MaHH(ecTamm
(5 Mec.) u B mepuoI, KOT/Ia OHHU SIPKO BBIpaskeHBI (24 Mec.). AKTUBHOCTH KOMILICKCOB JIbI-
xarenpHOM 1iern | 1 [V MuToXoHApHii rrnmokaMiia 1 Kopsl Mo3ra Kpsic Bucrap 1 OXYS
B Bo3pacte 20 nueil, 4 u 18 mec. ouenuBanu metoaoM konopumerpu. Ipoaykunio AOK
BBIJIEJIEHHBIMA MUTOXOHAPUSAMH Mo3ra Kpsic Buctap n OXYS B Bo3pacte 20 gHeit, 3 u
24 Mec. HCCIIeNoBaIM METOAOM (DII0OPUMETPHH, UCIIONb3YsI KOMOMHAILMK CyOCTpaToB
nupyBara, [yTamara, CyKI[MHaTa 1 MaJara.

Pesynemamur: MUTOXOHAPHH — 3TO AWHAMHYHBIE CTPYKTYPBI, MEXIY MX CTPYKTYpOH U
(YHKIIMOHATBHOW aKTUBHOCTBIO CYIIECTBYET TECHasl CBS3b. YIEIbHOE KOJIUYECTBO MHU-
TOXOHIpHi HelipoHOB Kpbic OXY'S, B oTnmume ot Bucrap, He yBenu4nBaeTcs ¢ BO3pac-
toM. B Bo3pacte 20 nHeli B HelpoHax runmokamna Kpeic OXYS BbISBICHBI IPU3HAKU
aKTHBAI[MK OMOTeHe3a MUTOXOHPHH, B 5 MeC. — 3HAYUTEIBHOE U YCTOWYNBOE CHUKEHHE
MPOIIECCOB MUTOXOHJIPUATILHON JIMHAMUKH, a B 24 MeC. — CyIlIeCTBEHHbIE JI€CTPYKTHUB-
HbI€ U3MEHEHUSI HEHPOHAJIBHBIX MUTOXOHJPUN U CHUKEHHE YaCTOTHI KOHTAKTOB MHUTO-
xounpuii ¢ OIIP. CHmkenne (pepMEeHTATHBHOM aKTHBHOCTH KOMIUIEKCOB JBIXaTeIbHOMN
uenu [ u IV orpaxaer Hapymenue GyHKIMOHATBHONW aKTUBHOCTH MUTOXOHIPUH B MO3re
npu BA. VIX akTUBHOCTB cHMKanach y Kpbic OXY'S yCKOpEeHHBIMH TEMIIaMHU IO CpaBHe-
HHIO ¢ Buctap. BaxHo, 4To ueTKas TeHOSHLUS K CHI)KEHHUIO aKTUBHOCTU 00OMX HCCIIe-
JIOBABIIMXCSI KOMITJIEKCOB MPOCIEXKHUBAETCS yKe B JOKIMHUYeckui nepuon (20 nuei).
MWUTOXOHIPUH — OCHOBHOW MCTOYHHK aKTHUBHBIX (popM knciopona (ADPK) B knerke. Bri-
SIBIICHHBIE JECTPYKTUBHBIE N3MEHEHHUS UX YIBTPACTPYKTYpPbI YKa3bIBAIOT Ha CYIIECTBEH-
HBbIE€ HapyIIeHus nX (QyHKIMHA U Jal0T OCHOBAHUS OKUIATh ycuieHus renepanun ADQK.
OpHako TonbKO B Bo3pacte 20 THEH M TOJNBKO MPH OKUCICHUH CMECH MUpPyBaT+MayaT
renepauus ADOK y kpeic OXYS Britte, ueM y Buctap (1a ~30 %, p < 0.05).
3axntouenue: IlonydeHHbIe TaHHBIE CBUACTEIBCTBYIOT B TIOJIB3Y CBSA3H PAa3BUTHS ITPH3HA-
k0B BA y xpbic OXY'S co cTpyKTypHO-(D)yHKIMOHATBHBIMUA H3MEHEHUSIMA MUTOXOHAPHIA
B MO3r€, OTHAKO BOIIPOC O BKJIAJAE B UX pa3BuTHE ycuieHHoHU reHepanun ADK ocraercs
OTKPBITBIM.

brazooaprnocmu: Pabora nognepkana rpantoM PH® Ne 16-15-10005.
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IMOJIMMOP®N3M I'EHOB-KAHJIVITATOB ®OPMIPOBAHUA
AJIKOTOJIbHOM 3ABUCMMOCTM! B ITOIIYTAIIMAX KOPEHHbBIX

9THOCOB I PYCCKUX CUBUPU

M.P. Xanremuposa'*, JL.II. Ocunosa'-2, E.H. Boponuna®, M.JI. ®uiumneHko’,

B.C. Haymenko!, /1.B. BazoBkuna!

T@UL] Unemumym yumonozuu u 2enemuxu CO PAH, Hosocubupck, Poccus

2 Hosocubupckuil 2ocyoapemeennuiil ynusepcumem, Hosocubupck, Poccust

3 Unemumym xumuueckoti ouonozuu u ynoamenmanvrot meouyunvt CO PAH, Hosocubupck, Poccus
*e-mail: khantemirova@bionet.nsc.ru

Ki1ioueBble c10Ba: aiko2onbHas 3a8UcCUMOCb, NOTUMOPPDUIM 2eHOB-KAHOUOAM 08, AIKO20Ib0e2UOPOLeHA-
3a ADHIB, anvoezuooecuopozenaza ALDH?2, nepenocuux cepomonuna SLC6A4, cu-
b6upcKue SMHOCHL, pyccKue

Momusayus u yenu: B HacTOAINNA MOMEHT SIBJISIETCSL aKTyaJIbHBIM HCCIIEI0OBAThH MO~
MOp(U3M IeHOB-KaHAWIATOB, HMOBBIIIAIOIIMX PUCK PA3BUTHUS AJIKOTOJIBHON 3aBUCHMO-
CTH B HOMYJISILUAX CHOUPCKUX aOOPUTEHOB, IJIsi KOTOPBIX HEOAHOKPATHO ObUI ITOKA3aH
MOBBIILICHHBIH MPOLEHT CMEPTHOCTU OT AJIKOTOJIU3Ma 10 CPABHEHHUIO C PYCCKUM Hace-
JICHHEM TeX e PeruoHoB. Llenap — u3yunTh 3THUUECKHE OCOOEHHOCTH NOIUMOpHU3Ma
reHoB-kannunaros (ADHIB, ALDH?2, SLC6A4) y npencraBuTrenei caMOIUIHCKUX STHO-
cOB (TYHAPOBBIX HEHIIEB, CEBEPHBIX CEJILKYIIOB, HFAHACAH ), 3alla/IHBIX OYPSIT U PyCCKHUX.
MemoOwi: I'eHOTUIINPOBaHNE OJHOHYKJICOTHIHBIX 3aMEH B T€HAX aJKOTOJIbIETUAPOre-
Ha3sl ADHIB wn anpaerungeruaporesassl ALDH2 npoBOAMIOCHh METOAOM HOJIUMEPA3-
HOW IIETTHOM peakinuu B pexumMe peanbHOro Bpemenu; VNTR-nmomumopdusma B reHe
nepeHocurka ceporonnHa SLC6A44 — meromoM snokyccrenupuanoi [T1P.
Pesynomamer: Yactorer annens ADH 1B *48His: 3anagnpie Oypsatet 0.215 (n=221), TyH-
nposeie HeHIbI 0.010 (n = 249), cenpkymbt 0.002 (n = 253), aranacanst 0.011 (n = 186),
pycckue 0.053 (n = 266). CraTUCTHYECKN 3HAYNMBI OTJIMYHUS 3alaJIHBIX OypAT U pyc-
ckux ot apyrux rpym (p < 0.001). Yacrorer amnenst ALDH*504Lys: 3anagabie Oypsi-
161 — 0.007 (n = 220), Tynapossie HeHIbI — 0.0 (n = 247), cenbkynsl — 0.0 (n = 249),
Hranacansl — 0.006 (n = 181), pycckue — 0.0 (n = 217). OTmuust MexXIy MOMYIIAIUIMI
CTaTUCTUYECKU He 3HauuMbl. Yactotsl amnenst L 5-HTTPR rena SLC6A4: TyHnpoBbIE
HeHIbl — 0.287 (n = 127), cenbkymbl — 0.094 (n = 80). OTIU4Hs CTaTUCTHYECKN 3HAYHMBI
(p <0.001).

3axnouenue: Crneuuduueckue 0COOCHHOCTH METa0O0IM3Ma AJKOTOJIsI, CBSI3aHHOTO C
MOBBIIICHHBIM PHCKOM Pa3BUTHsI AJIKOTOJIBHOM 3aBUCUMOCTH, OOHApYyXEHBI [UIsl ajljie-
s ADHIB *48His reHa alkoroibIeTHIPOTeHas3bl B BRIOOPKaX 3amalHbIX OypsT U pyc-
CKHUX I10 CPaBHEHHUIO C CaMOAMNCKUMHU 3THOCAMH. OOHAPYy>KEHbI TAK)KE CTATUCTUYECKU
3HauUMMble pa3iauuus B yactorax amwiens L 5-HTTPR reHa nepeHOCUYMKa CEpOTOHUHA
SLC6A4 mexy BEIOOpKaMU TYHAPOBBIX HEHIIEB U CEIHKYTIOB.

brazooapnocmu: Pabora nognepxkana OromkeTHbM rpoektom ULl CO PAH (0324-
2016-0002).
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PETPECCH KAPOVMTHOCAPKOMDBI Walker 256 Y KPbIC
COIIPOBOXITAETCA USMEHEHVEM COCTABA TAMVHINHA

.. Xerait
DPUL] Unemumym yumonozuu u eenemuxu CO PAH, Hosocubupck, Poccus
e-mail: khegay@bionet.nsc.ru

KiroueBbie cioBa: kapyunocapxoma Walker 256, sasonpeccun, ramunun

Momusayus u yenu: Kaprmnocapkoma Walker 256 mpeacraBiseT nepeBHBaeMYI0 Kpbl-
CHHYIO OITyXOJIb, OJTYYEHHYIO U3 MEPBUYHOTO paKa MOJIOYHOH Kee3bl, U IUPOKO UC-
TTOJIB3YETCS B pabOoTax 1o OIIEHKE TeParieBTHIECKOTo A dekTa PapMaKoIOTHIECKUX Mpe-
MapaToB M MOJICKYJISIPHO-TEHETUYECKUX KOHCTpYKIMid. Hamu Obuto 0OHapyskeHo, 4To y
KpbIC TMHUU Brattleboro ¢ nedeKToM CHHTE3a Ba3OINPECCHHA CYIIECTBEHHO W3MEHEeHa
JIMHaMKKa pocta omyxoiu Walker 256 no cpaBHeHuto ¢ kpeicamu WAG, sKcripeccu-
PYIOIIMMH HOpPMaJbHBIM reH BazomnpeccuHa [1]. MccaenoBanue MexaHuzMa perymsiiuu
nposuQepary OMyXoJeBbIX KIETOK OTHOCUTCS K Hambolee akTyalbHBIM TpoOiieMaM
oHkojioruu. Llenpio paboTsl ObUIO POAHANIN3UPOBATH HAOMIOAAEMBIH CYIIPECCUPYOLIHNN
3(h(}EKT y KphIC Ha TCHETHYECKOM B OMOXUMHUICCKOM YPOBHE.

Memoowvr u ancopummei: KoHreHnas cyOnuHUsI KpbIC Oblla BBIBEACHA CeTperary-
el ocobell ¢ HOPMaTbHBIM Ba30IPECCHHOM B TIOTOMCTBE OT CKPEIIUBAHHS IO CXEMeE
(WAG x Brattleboro)F _ *x Brattleboro v BO3BpaTHOTO CKpewmuBanus ¢ Brattleboro B
tedennu 20 moxoneHuid. [lomoBo3pensiM camuam B OeIPEHHYIO MBILIIY BBOIWIN IO
10 xetox Walker 256. Jlanee pa3 B HEAETIO H3MEPSIIA U OICHUBAIHA 00beM (POPMHUPY-
fouielics omyxonu. [locne nepBoii 1 TpeTbelt Henenu pocTa OmyXonu (GppaKHOHUPOBAIN
B MTOJTMAKPHUIIAMITHOM TeJie, OTPEICIISUIA COCTaB CyObeIMHNII TAMUHIHA.
Pezynomamur: B mponiecce u3aMepeHHs pacTyIlMX OITyXoJiel ObUIM BBISBICHBI CyIIe-
CTBEHHBIE pa3nyusi. Y MyTaHTHBIX KpbIC Brattleboro mocne AByX HeAelb YMEPEHHOTO
pocTa HauMHAeTCsl yMEHbIIeHHe 00beMa ormyxoiu. Y Kpbic WAG v KOHT€HHBIX THOPH/IOB
C HOPMaJIbHBIM Ba30IPECCHHOM TaKas JUHAMHUKA HE HAOMIOOAeTCsl U MPOUCXOJUT MPH-
MEpHO OJIMHAKOBOE JlaJibHElIIee JTUHEWHHOE YBEeTMUeHHEe pa3MepoB oyxoiiu. Perpeccust
OIyXONHU Y KpbIC Brattleboro conpoBoKIaeTcsi MI3MEHEHHUEM CIIEKTpa cyObeAMHUIL Ja-
MuHUHA. Ecnm 10 Havana perpeccuy MONUMENTHIIBI, 00pa3yrolue reTepoTpuMep Jia-
MUHHHA B OITyXOJICBOW TKaHHU, HAXOAATCS B 9KBUMOJISIPHOM COOTHOIIICHUH, TO B COCTOSI-
HUH PETPECCUU OITYyXOJIM K KOHIYYy TPEThEH HEAETIH MPOUCXOAUT ABYKPAaTHOE CHIKCHHE
KOHIIEHTPAIINH O-TIETIH U MIECTUKPATHOE YBEIMUeHHE KOHIIEHTPAITUH PB-11eMH JaMUHNHA.
VY kpbic WAG v KOHTeHHBIX THOPUIOB BBISIBIICHA OIMHAKOBASI KAPTHHA C YMEPEHHBIM yBe-
JTUYEHUEM COZIePKaHUs 0 U B-TIeTieli Py HEKOTOPOM CHUYKEHUHT KOHIICHTPAITIH Y-TIeTIeH.
3axniouenue: HeviporunoduszapHelii TOPMOH Ba30MPECCHH BOBJICUCH B JIOKAJIBHYIO Pe-
TYISIIUIO CyObEAMHUYHOTO COCTaBa JIAMHHUHA B IPOLIECCE POCTa KapLUHOCAPKOMBI
Walker 256. Jlerekmnust m3MEHEHUH B COOTHOIIECHUH 0O-, 3- U y-Tlenel reTrepoTpuMepa
JAMUHUHA TPEJICTaBIsIeT HOBbIE BOZMOKHOCTH B JMAarHOCTHKE CTAJAMUN OMyXOJel SIH-
TEIHAITHFHOTO TIPOUCXOXKICHHS.

brazooapnocmu: Pabora BeimonHeHa B paMkax Oromxetnoro npoekra Ulul" CO PAH
Ne 0324-2016-0002.

Cnucok numepamypbi

1. Khegay L.I., Popova N.A., Ivanova L.N. (2010) Reduced Walker 256 carcinosarcoma growth in vasopres-
sin-deficient Brattleboro rats. Tumor Biology. 30(6):569-573.

156 BELYAEV CONFERENCE « SESSION “MEDICAL GENETICS. HUMAN GENETICS. BIOMEDICINE”



BUICITEHVIOMYECKINE AHAJIOT1 AHTUTE/I HA OCHOBE
FN3 IOMEHA /11 ATIPECHON TEPAII PAKA ITPOCTATbBI

H.A. Yukaes', C.B. I'ycenpuukos' 2*, K.O. bapanos', JI.B. MeueTuna',
A M. Hasxmur', O.10. Bonkosa', A.B. Tapanun'?

! Unemumym monexynspnoii u knemounoti ouonoeuu CO PAH, Hosocubupck, Poccus
2 Hosocubupckuil 2ocyoapemeennuiil yhusepcumem, Hosocubupck, Poccust
*e-mail: sguselnikov@mcb.nsc.ru

KuroueBsie cinoBa: [0Fnlll, aonexkmun, pazoswiii oucnuei, PSMA, PSCA, CEA, VEGFR-2

Momusayus u yenu: AnpecHas HMMYHOTEpAINHUsl C UCIIOJIb30BAHUEM AHTHUTEN IPOTHB
OHKOMapKepOB — OIMH U3 Hanbosee ObICTPO Pa3BUBAIOLIMXCS CErMEHTOB MEAULIMHCKON
OouorexHonoruu. llenpio gaHHOTrO MpoeKTa SBJIsETCs moinydeHue nanenu Fn3-Oeskos,
CHENU(PUIHO PACTIO3HAIOIINX MapKepbl aruTenus npoctarel PSMA u PSCA, u ucrions-
30BaHUE 3TUX AHAJIOTOB AHTUTEN AJISl KOHCTPYMPOBaHUs OUCTICHU(PUUHBIX (BBISBIISIO-
mux 00a aHTUT€HA) CPEACTB AMArHOCTHKHU U UMMYHOTEpAIIUK paka rnpoctarsl. s 1o-
CTHKCHUSI MaKCUMalIbHON 3()(EKTUBHOCTH MBI TaKKe MOCTABUIIM 3aJady OIpPEACIUThH
ONTUMAJILHYIO aPXUTEKTYPY JUIsI KOHCTPYHUPYEMBIX HMMYHOTEPAIEBTHUECKUX MOJICKYL,
M3MEHSS B HUX MOPSAOK U KoiudecTBO Fn3 pomeHOB.

Memoowl u ancopummsi: B padote HCII0Ib30BANIN CTAHAAPTHBIC METOABI KIIOHUPOBAHUS
JHK, skcripeccun GeKoB B MPO- U 3YKApPUOTHUECKUX CHCTEMAaX, relb-(QMIbTpaluu 1
ahduHHOI ouncTKU OenkoB. CKPUHHUHT JUBEPCUPUITMPOBAHHON OHOIMOTEKH HA OCHOBE
10FnlIII genoseka (Fn3) mpoBoawiiu ¢ moMoIipio (aroBoro aucruies. XapakTepUCTHKU
0€eJ10K-0eIKOBOT0 B3aMMOJCHCTBUS ONPEACISUIM C ITOMOLILIO HOBEPXHOCTHOIO ILIA3-
MoHHOTO pe3onanca (SPR) na mpubope ProteOn XPR36 (BioRad).

Pezynomamur: 1151 monmy4uenus OCJIKOBBIX areHTOB, CIIELU(BHUUECKHU CBSI3bIBAIOIINX 3a1aH-
HYIO 1I€JIb, C IOMOILBIO TPUIUIETHOTO CHHTE3a MbI ITOTY4YHin darosyro Fn3-6ubnnorexy
C PaHAOMM30BAaHHBIMU y4acTKaMH, Koaupylomumu nermiu. Ilomyuyennas Oubnmorexa
[TLIP-hparmenTOB ObLIA KIOHUPOBaHA B (harMUIAHBINA BEKTOP, C HOMOIIBIO KPyITHOMAC-
ITaOHOM AIIEKTPOIIOpaLKH [IepeBeicHa B OaKTepraibHyI0 GOpMy U 3aTeM aMIUTA(ULIH-
poBaHa B (hopme (hara. MbI mpoBenu ceneknuto Fn3-garos Ha PSCA u PSMA-Mutniensx
Y TIOJIyYMJIM HECKOJIBbKO KaHUJIaTHBIX KJIIOHOB, JETAJIbHbIM aHAJIN3 KOTOPHIX IPOBOIUT-
csl B HacTosiee Bpems. llapamiensHo ¢ npoBeneHueM (haroBoro Juciies MpOBOAMIN
MIOWCK ONTUMAJIbHOM apXUTEKTYpsl Al OucnenuduyHoi Fn3 Monexynsl ¢ UCIIONb30-
BaHUEM paHee TOJTYYCHHBIX U omyOnuKoBaHHBIX Fn3, cs3piBatonnx CEA u VEGFR-2
peuenTopsl yenoseka. /st onpeneneHus BiusHUA nojaokenus Fn3 nomena B mosekyse
npooawin SPR-ananu3 B3auMoneidcTBUs OHOIOMEHHBIX U JBYIOMEHHBIX Fn3 more-
KyJI pa3IUYHON apXUTEKTYpbI ¢ pekoMOnHaHTHBIM CEA GenkoMm.

Bui6oowr: Hamu 0b1510 TIOKa3aHo, uto oucnennduynsie Fn3 monexynsr ces3piBator CEA
MeHee 3(pPEeKTUBHO, YeM OJHOIOMEHHAsl MoJjeKyha. B nanpHeilmem Mbl mpenmnonara-
€M MOBBICUTDH 3(PPEKTHBHOCTH ATOTO B3aUMOACHCTBHS 32 CUET MOBBILICHUS aBUIHOCTH,
YBEJIMYUB KOJIMYECTBO OAMHAKOBBIX Fn3 10MeHOB B 0HOM MOJIEKyIIe.

brazooaprnocmu: Pabora BeINONHEHA TpH (UHAHCOBOW MoOiepkke rpantoB PODU
Ne 16-04-009790-a (darossrit aucruieit, PSMA/PSCA) u 16-04-01469-a (SPR, CEA/
VEGEFR-2).
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TPAHCKPUIITOMHBIN ITPO®UJIb CTABUIBHOM
ATEPOCKJIEPOTUYECKOMW BIIAIIKNA

E.B. Ilaxtmueinep'*, JI.E. UBanomyk' %, FO.U. Paruno', 51.B. ITononckas',

A M. Yepnssckuii’, M.1. Boesoma':?

! HUH mepanuu u npogunakmuueckoi meduyunsl, Hosocubupck, Poccust

2 QUL Unemumym yumonoauu u 2enemuxu CO PAH, Hosocubupck, Poccust

3 HUH namonozuu kposoobpawenus um. E.H. Mewankuna Munucmepemesa 30pasooxparnenus PO,
Hosocubupck, Poccus

*e-mail: 2117409@mail.ru

KunroueBsle ciioBa: amepockiepomuyeckue O1AWKY, MPAHCKPUNINOM

Lenv uccnedosanusa: 3yuenne TpaHCKPUIITOMHOTO Npoduisi cTaOuIbHON arepocKiie-
POTHUYECKOH OJISILLIKU C UCIOJIb30BAHUEM TEXHOJOI'MH BBICOKOIIPOU3BOANUTENBHOIO CEK-
BeHupoBanus (NGS).

Mamepuanvt u memoosi: MiccnenoBaHue BBIOIHEHO HAa 00pa3Lax aTepoCKIEPOTHIECKUX
onsimex manueHToB 45—65 Jer, xurener 3amaqHo-CHOMPCKOTo pernoHa ¢ KOpOHapOaH-
ruorpauuecku JOKyMEHTUPOBAHHBIM KOPOHAPHBIM aTePOCKIIEPO30M 0€3 OCTPOro KO-
POHApHOTO CHHAPOMA CO CTa0MIIbHOM cTeHOKapauel HanpspkeHus [I-1V dyrknmonans-
HOTO KJacca. MccnenoBanne ogoOpeHo JToKanbHBIM DTrdeckuM komutetoM HUMTIIM.
3a00p TKaHEeH aTepoCKIEPOTUUECKON ONALIKY MPOBOAMIICS B XOJE ONEpalMy Ipu Ha-
JIMYUHM UHTPAONIEPALMOHHBIX [TOKa3aHUH. BBIOIHEHO THCTONIOrHYECKOe NCCIIeI0BaHUE
tuna Onsmek. Beinenenne PHK Brimonmaeno Habopom «Bekrop-bect Dxerpakius 100»
0 MPOTOKOIY GupMbl ipou3BoauTens. [Ipumecu renomuoii JIHK ynanens! ¢ ucrons-
3oBanreM DNA free kit (Ambion, CIIIA). KagectBo u3Bneuennoit PHK xonTpomupo-
BaJIOCh C ITOMOIIBIO CHCTEMBI KalTMJLIIPHOTO 3ekTpodopesa Agilent 2100 Bioanalyzer
(Agilent Tec. Inc., CIIIA). ITonroToBka OUOMMOTEK ISl CEKBEHHUPOBAHUS TIPOBE/ICHA C
ucnoip3oBanreM Habopa [llumina’s TruSeq RNA Sample Preparation Kit (Illumina).
[Ipoduns skcnpeccun B TKkaHsax Omsimiek onpeseneH Ha npudope HiSeq 1500 (Illumina,
CLLIA). AHanu3 JaHHBIX CEKBEHUPOBAHUS BKIIIOYACT KAPTUPOBAHHUE JAHHBIX HA [CHOM
yenoBeka Bepcurt GRCh38 ¢ ucronp3oBanuem nporpamMvel BWA 0.7.12.

Pezynomamor: B muioTHOM HcCaeJOBaHUN ONpPeesieHbl TPAHCKPUIITHI T€HOB, 3KCIpec-
CHsI KOTOPBIX CTAaTUCTUYECKH 3HAYMMO Pa3INvaeTcsi MeXIy CTaOMIbHOW aTepoCKIIepo-
TUYECKOH OJSAIIKON PUOPO3HOTO THITA M HECTAOMIBHOM aTepoCKIEPOTHYECKON OJISITKOM
JUCTPO(UUECKU-HEKPOTHUECKOTO THIIA Y MALMEHTOB C KOPOHAPHBIM aTEPOCKIIEPO30M.
Honteepxneno yuactue reHoB SYNPO2 u PLIN2 B arepockiepoTuueckoM npouecce [1].
Bvi6oowr: Pe3ynbraTbl HCCIIEIOBaHUS TOCITYKaT OCHOBOM JUISl JaJbHEHUIIEr0 M3y4eHHS
MOJICKYJISIPHBIX OCHOB (JOPMHUPOBAHUS aTEPOCKIEPOTHUECKUX OJISIIIEK.

Chucox aumepamypul

1. Perisic L., Aldi S., Sun Y. et al. (2016) Gene expression signatures, pathways and networks in carotid
atherosclerosis. J. Intern. Med. 279:293-308.
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9KCIHPECCH S HEKOIMPYIOUINMX PHK - HOBBIV ITOIXO]T
VTSI IMATHOCTUKY, TIPOTHO3A, TPO®VIAKTUKN
VI TEUEHWS TATOJIOTUI YEJTOBEKA

JI.B. lynenunna'*, B.®. Muxaiinos', .M. Bacunsesa?, I'.JI. 3acyxuna?,
J1.B. Caineesa!

! Tocyoapemeennviii nayunwiil yeump Poccutickoit @edepayuu — Dedepanbhbiii MEOUYUHCKULL
ouoghusuuecxuii yenmp um. A.1. Byprasana ®edepanvrhozo meduko-ouonocuueckozo azenmemea Poccuu,
Mockea, Poccus

2 Hnemumym obweti eenemuru um. H.1. Basunosa PAH, Mockea, Poccust

*e-mail: shulenina2010@mail.ru

KuroueBble c10Ba: onKonozuyeckue 60ibHble, COTUOHbIE ONYXOTU, OCMpble NeUKO3bl, IYUesble YUCTUMDbL,
onunnwle Hekooupyrouue PHK, mukpoPHK

Momuesayus u yenu: BaxHene mpo0aeMol TeHETHKH SIBISICTCS] U3yUYCHUE MEXaHU3-
MOB PEryJIsIliMA aKTUBHOCTH reHoB. [muuble Hexonupytomue PHK n mukpoPHK mo-
JYJIUPYIOT SKCHPECCHIO TEHOB M MOTYT OBITh MOJIE3HBI ISl PEIICHHUs TaKUX 3ajad, KakK
0opbOa ¢ pakoBBIMH 3200JICBAHUSIMH H TTOBBILICHUE YCTOMUYMBOCTH K CTPECCOBBIM BO3-
nerictBusiM. Cosznanue 3(h(HEKTHBHON MOJEKYISPHOW JTUArHOCTHYECKOH IIaT(OPMBI
Ha ocHOBe Hekonupytomux PHK, onmpenenseMbIx TeXHOTOTHEH TOTUMEpa3HOM IIETTHOM
peakuuu (I1L[P), MoxkeT ucmonb30BaThes ISl YIyUIIeHUsS] KIMHUYECKOro cTaryca Ia-
ueHToB. Llenbio uccnenoBanus ObLIO OMpeliesieHHe B KJIETKaX KPOBU PAa3IUUHBIX MH-
kpoPHK, nmunneix Hexkonupytroumx PHK, a Taxke MPHK renoB y manueHToB ¢ onyxo-
JIIMU [IPEJCTaTeIbHOM ’KeJe3bl, B 007aCTH TOJIOBBI U LI, MOJIOYHOM 5K€Je3bl, OCTPHIMHU
JIefiKo3aMu, a TaKXKe Y 3710pPOBBIX JJOHOPOB U B KJIETKAX, XapaKTEPHU3YIOLIUXCS MOBBIIIECH-
HOM painovyBCTBUTENBHOCTBIO.

Memoovwl u aneopummor: OnpeneneHne ypoBHeH dKCIPEeCcCUU FeHOB M HEKOANUPYIOLINX
PHK npoBonunu metomom I[P B peanpsHOM BpeMeHHU.

Pesynomameor: beina nana onenka JuHHBIX Hekonupytomux PHK (AK29404, NEAT1
U JIp.) B MEPEBUBAEMBIX OITyXOJEBBIX KJETKAaX YeJOBeKa M B KJIETKaX MAIleHTOB C
cunapoMoM JlayHa (XapakTepu3yIOIIMXCSI MOBBIMIEHHONW PaJnOYyBCTBUTEIBHOCTHIO)
B CPaBHEHUHU C KJIETKaMHU 3JI0POBBbIX JOHOPOB. IIpoBeneHO uccie0BaHUE 3KCIPECCHU
renoB, MuUKpoPHK u mmnuubpix Hexogupyromux PHK, mpuHnMmaromux ydactue B pa-
JTUOOTBETE KJIETOK. BbITN BBIABICHBI PA3INYMSI B YPOBHSAX SKCIPECCUU T€HOB M HEKO-
mupytomnx PHK, crienuduyeckux ans pa3HbIX THUIIOB paka, U UX OTBET HA JYYEBYIO
Tepanuo. OTHENbHBINA pa3/ieNl UCCIe0OBaHUH OB TIOCBSIIEH BO3MOXXHOCTH IMPOTHO3U-
POBaHHUS OCIOKHEHUH TPH JTydeBOH Tepanmuy Ha MpUMeEpPe Pa3BUTHS IIUCTUTA MIPU paKe
MIpeCcTaTeNbHOM XKee3bl. BplsiBiieHa acconnanus Mexay pa3BUTHEM Jy4eBOI0 LIUCTUTA
1 BBICOKMMHU ypoBHsAMH 3kcnipeccun MUKpoPHK-21, -124 B kpoBu 10 1y4eBoit Tepa-
nuu. Y TalueHToB 0e3 ATOro BHJIA OCIIOKHEHUS MOCIIe Tepaiy YBEJIMUINBAIICS YPOBCHb
mukpoPHK-181a.

3axnouenue: N3yuenne Bkiiaga Hekogupyomux PHK B aktuBamuio reHoB npencTaBis-
eTCsI IEPCIEKTUBHBIM B 00J1aCTH Pa3BUTHUS IEPCOHATTU3UPOBAHHON MEUIINHBI.
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BUPOTEPATIINS 3TOKAYECTBEHHOV ITMOB/IACTOMBI
YEJIOBEKA U87 HA MOJIE/II OPTOTOIINMYECKON
KCEHOTPAHCIUVTAHTAIIMV MBIITAM JIMHWUN SCID

C.H. Ienkynos!>3* M.A. Pasymos!, I.B. Konocosa?, A.B. Pomarenxko!,

E.JI. 3aBbsioB!

L @UI] Hnemumym yumonoauu u 2enemukxu CO PAH, Hosocubupck, Poccus

2 locyoapcmeennolil Hayunbll yenmp supycoio2uu u buomexnonozuu « Bekmopy, Konvyoso,
Hosocubupckas oonacmo, Poccus

3 Hosocubupcruil 2ocyoapcmeennuiii ynueepcumem, Hosocubupck, Poccust

*e-mail: snshchel@rambler.ru

KuroueBbie ciioBa: Zﬂuoﬁnacmoma, esupomepanusl, 6UpPyC OCnNOBAKYUHbL, CEHeMUUECKAsl UHIICEHePUs]

L]env: M3ydyenre BO3MOXXHOCTH BHPOTEPAITUH TIINOOIACTOMBI IIPH BHYTPUBEHHOM BBEJIC-
HUM pekoMOWHaHTHOTO BHpyca ocrnoBakuuHbl (BOB) LIVP-GFP B skcriepuMeHTabHOM
MOJIENIM OPTOTONHUYECKON KCEHOTPaHCIUIAHTAIMKM KIJIETOK IMHobnacToMbl dyenoBeka U87
naboparopHbIM Mbiam Juauu SCID.

Memoowi: UccaenoBaHue BHIOIHEHO HA caMiax v camkax Mbimeit imann SCID SPF crary-
ca B Bo3pacte 6—7 Henenb. JKuBotHbix copepxkanu B LIKIT «SPF-suBapwmii» Ulul" CO PAH
OJTHOTIOJNIBIMU CEMEHHBIMHU TPYIIIIaMH 10 2—5 0co0ei B MHAMBHUIYAIBHO BEHTHIUPYEMBIX
kieTkax (IVC) cucremsr OptiMice (Animal Care Systems) B KOHTPOIHPYEMBIX yCIOBHSIX.
Cycriensuto kneTok auanyd U87 rro0macToMBl 4eT0BEKa BBOAWIIM MIPH IIOMOIIIH IITTPHUITA
Hamilton B monkopKkoBbIe CTPYKTYpBI MO3Ta. 1JIs1 3TOTO Ha TOJIOBE B KayIaTbHO-KpaHUAIb-
HOM HalpaBJIeHNH JeIalii Ha/ipe3 KOKK 3—4 MM JUTHMHOW B paiioHe OperMel 1 4epes oTBep-
CTHE B YePenHOil KopoOKe BBOJWIN 5 MKJI CycneH3uHu kieTok (500 ThIC. KIIETOK Ha OJHO
JKUBOTHOE). DKCTIEPUMEHTHI BBITIOJTHEHBI C COOIIOIEHIEM MTPUHIIMIIOB TYMaHHOCTH B COOT-
BETCTBHH C AUPEKTHBOH EBponeiickoro coodmectsa (86/609/EEC). Kaxknomy ;kuBoTHOMY
Ha 14-e u 22-e CyTKH MOCJIe BHYTPUMO3TOBOTO BBEJIeHUS KJIeTOK TUHUU U87 BHYTPHUBEHHO
(B XBOCTOBYIO BeHY ) BBOIMIIH 110 50 MKJT (PU3HOIOTHYECKOT0 pacTBopa (TpyIina )KHUBOTHBIX
KouTtposs), npenapara BOB LIVP (tutp 1.4 x 10’ BOE/mi; rpynmna LIVP) i BOB LIVP-
GFP (tutp 1.1 x 107 BOE/mi; rpynna LIVP-GFP). dunamuky pocrta omyxoJieil nuccieao-
BaJli C IOMOIIBI0 MarHUTHO-PE30HaHCHOW Tomorpaduu Ha Tomorpade BioSpec 117/16
USR (Bruker, I'epmanmst) — 11.7 Tecna. CkaHupoBaHHE TOJIOBHOTO MO3Ta KHBOTHBIX Ha
ToMorpade MpoBOMMIN [Ba pa3a: HAa 23-u U 29-¢ CYyTKH MOCIEe BBEACHHUS KICTOK IJIHO-
6mactombl. Pazmep omyxosm BEICYUTHIBAIHN ¢ IOMOIIBIO TTakeTa rmporpamm Paravision 5.0.
Pesynomamer: BOB LIVP npu BeiOpanHo#t 03¢ Bupyca (aBykparso o 0.7 x 106 BOE) e
TIPOSIBIIST OHKOJIMTHYECKUX CBOMCTB MO OTHOIIEHHIO K TIIMO0IacTOME PU BHYTPUBEHHOM
BBezieHnd. Co3aHHbIi Ha ero ocHOBe pekoMOuHaHTHBIH BOB LIVP-GFP, nedekTHblil 1mo
BUPYCHOW THMHJMHKHHA3E, B OTUX ycnoBusx (mpu no3e Bupyca 0,55x 10° BOE u ny-
KpaTHOM BBEJICHHH ) TIOKa3aJl BRIPAXKEHHYIO OHKOJIMTHUECKYIO aKTUBHOCTb. K 43-M cyTkam
MOCJIC UHBEKIMU KJIETOK INHO0NIAaCTOMBI BCE )KUBOTHBIC KOHTPOJIBHON IPYMIbI U IPYTIIIBI
LIVP noru6nu, B To Bpemst kak B rpymnme LIVP-GFP k sTomy BpeMeHU TSATh MBIIICH U3
BOCBMH (62.5 %) OCTaINCH KUBBI.

3axarouenue: PexomOunanTHBIN BUpyc LIVP-GFP, nedexTHpIi 0 THMUAMHKHHA3E, 00Ia-
JTAeT TOCTOBEPHO OOIBIICH OHKOIUTHIECKON CIIOCOOHOCTHIO IO CPABHEHHUIO C HCXOTHBIM
Bupycom LIVP, u Buyrpusennoe Beenenue LIVP-GFP na pannux stanax paszsurus omny-
XOJIEH B TOJIOBHOM MO3TE MEIIIEH MMPUBOANT K JIN3HUCY OITYXOJIH.

bnazooapnocmu: ViccnenoBanue BBITOJHEHO B paMkax roc3aganus (mpoekt Ne (0324-
2016-0002) u ipu punancoBoii mogyepxke POOU (rpant Ne 15-04-01326a).
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DEVELOPMENT AND CHARACTERIZATION OF MICROSATELLITE
MARKERS FOR TREMATODA OPISTHORCHIS FELINEUS,
OPISTHORCHIASIS CAUSING AGENT
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Motivation and Aim: Opisthorchis felineus (O. felineus) is a food-borne trematode which
causes opisthorchiasis and affects mainly the liver and bile-duct of piscivorous mam-
mals including humans. O. felineus is mainly endemic in Western Siberia (Ob and Irtysh
river basins) and is also distributed throughout Central and Eastern Europe. The recent
conclusion that very low genetic diversity and the lack of pronounced population genet-
ics structure of O. felineus can be primarily explained by the rapid range expansion of
O. felineus after severe bottleneck due to glacial events needs to be explored with more
robust molecular genetic approach — with the microsatellite analysis (MSA).

Methods and Algorithms: Partial genomic O. felineus DNA libraries were constructed by
enrichment methods which yielded microsatellite-containing clones. The cloned inserts
were amplified and sequenced. The polymorphism parameters (allele attributes, hetero-
zygosity and PIC estimates) were calculated with programs Cervus v3.0.7 [1].

Results: The clone sequences having SSR motifs were filtered against mitochondrial/
bacterial contamination and transposon sequences. The chimeric clones were removed
based on results of BLASTn analysis performed at WormBase Parasite server (http://
parasite.wormbase.org). The utility of 11 different loci as genetic markers was tested
using the panel of 18 O. felineus individuals originated from 5 populations: West Sibe-
ria, Russian European territory, Kazakhstan, Italy, and Germany. Finally the 11 MS loci
were chosen for further tests for amplificability by the primers developed and applica-
bility for population genetic structure reconstruction. The mean PIC value for all loci
for all samples analyzed amounted 0.7274. The calculation of genetic polymorphism
distribution produced the values 0.283 for index Ry, (among populations); 0.641 for R
(among individuals within each populations); and 0.743 for R (among all individuals).
Conclusion: The MS markers developed here are shown to be informative tool for epide-
miology and transmission dynamics of O. felineus studies and for comprehensive O. fe-
lineus population genetic studies.

Acknowledgements: This work was supported by DAAD programme #50015559. We
are grateful to J.S. Antony, C. De Liberato, and R. Schuster for O. felineus specimens.
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MOLECULAR GENETIC INVESTIGATIONS OF PERSONALITY
TRAITS AND PSYCHOPATHOLOGIES
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Personality traits are the complex phenotypes influenced by both environmental and
genetic factors (account for 40-60 % of the variance) and are assumed to be the endo-
phenotypes of psychopathologies. Personality traits are predictors of important life out-
comes, including well-being, cognitive performance, academic performance, vocational
interests, marital stability and satisfaction, health risk behaviors, and longevity. Difficul-
ties in identifying specific genetic risk factors suggest that genetic influences on these
complex traits are likely attributable to many genes, each with a small effect size. How-
ever, the limitation of molecular-genetic search of specific genes could be explained by
the presence of contradictory results and failure to replicate them by different scientific
groups. Uncertain results could be caused by the involvement of small sample size, dif-
ferent questionnaires, population stratification, differences in gender, age, environmental
influence during the lifespan, psychiatry status, absence of gene-gene and gene-environ-
ment interactions. Thus, assessment of interaction of multiple genes with small effect
with socio-demographic factors is necessary in order to exclude the occurrence of false-
positive or false-negative results. Differences in traditions, social norms, and religion, as
well as differences in allele frequencies in populations might also affect the personality.
In the present study we aimed to test the possible interaction between 300 polymorphic
loci of 40 genes of neurotransmitter, neurotrophin, neurexin, hypothalamic-pituitary axis
and tachykin pathways (GxG) and socio-demographic factors (GxE) (gender, ethnicity,
season and order of birth, place of residence, smoking status) on personality traits. We
also aimed to observe the best models accounting for the largest proportion of variance
in each personality trait. The present study sample was comprised of 1018 healthy in-
dividuals aged 16-25 years and included 357 Russians, 549 Tatars and 112 Chuvashes
(68 % of women) (mean age +£19.53+2.24 years). Collectively, our data highlight an
involvement of genes belonging to neurotransmitter, neurotrophin, neurexin, hypotha-
lamic-pituitary axis and tachykin pathways as well as environmental factors in the estab-
lishment of healthy personality. The best models accounting for the largest proportion of
variance in each personality trait were established.

The genes involved in developing cognitive abilities are considered to be also respon-
sible for the manifestation of mathematical disabilities. Our revealed findings suggest
that such socio-demographic factors as order of birth, history of maltreatment, knowl-
edge of languages and sociability modulate the association between NRXNI, CNTNAP2,
CTNNB1, COMT and BDNF genes and differences in mathematical anxiety.

The involvement of three neurobiological systems genes and environmental factors in
the pathophysiology of aggressive behavior, suicidal behavior, depression, shizophre-
nia and GxG models are demonstrated too. Future directions and limitations to genetic
studies of personality traits are reported. Today our results can be compared only to an
iceberg top. 25000 genes are known and we should study a lot more genes to find the
genes which are responsible for traits of character.
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NOVEL APPROACH TO FUNCTIONAL SNPs DISCOVERY
FROM GENOME-WIDE DATA REVEALS PROMISING VARIANTS
FOR COLON CANCER RISK
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Motivation and Aims: Colorectal cancer (CRC) is a common heterogeneous disease with
a sizable hereditary component. However, in the majority of CRC cases, the genetic
basis of predisposition remains unexplained. The goal of this study is to describe a com-
prehensive approach that is based on the available chromatin immunoprecipitation se-
quencing (ChIP-Seq, ChIA-PET) and transcriptional profiling (RNA-Seq) data to search
for regulatory SNPs (rSNPs) in the human genome and to reveal new CRC drivers.
Methods and Algorithms: Our strategy combines the assessment of potential rSNPs by
positional (located within genome regulatory elements) and functional (associated with
allele-specific binding and expression) criteria followed by an analysis based on the
GWAS and MAF datasets. We reinforced the regulatory potential of the identified rSNPs
by DeSeq?2 analysis in 70 CRC patient cohort available by International Cancer Genome
Consortium (ICGC).

Results: We selected 1633 rSNPs that were associated with significant (p < 0.01) allele-
specific binding and expression, resulting in 30 that exhibited a link with CRC according
to the MAF and 27 — with a risk of malignancy in general according to GWAS. These
rSNPs influence the expression including the genes encoding potential tumor suppres-
sors and the regulators of cell signaling pathways, as well as regulatory non-coding
RNAs; however, the rfSNPs from the most represented group affect the expression of
genes related to splicing.

Conclusion: These findings strongly suggest that the identified rSNPs might contribute to
CRC susceptibility, which indicates that aberrant splicing is one of the key mechanisms
for unraveling disease etiopathogenesis. As a whole, our evaluation strategy provides
useful inputs for the interpreting how genotypic variation corresponds to phenotypic
variation, including diseases.

Acknowledgements: The research was carried out with support of the grant 15-04-05780
from Russian Foundation for Basic Research and State Budget Project 0324-2016-0003.
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Motivation and Aim: Dry age-related macular degeneration (AMD) is a non-curable reti-
nal neurodegenerative disease, a major cause of irreversible vision loss in elderly. It is
known that pathological alterations of retinal pigment epithelium (RPE) cells lead to
the death of retinal neurons. However, information on molecular genetic preconditions
of the events causing their death (as well as about the cell death pathways) is extremely
limited including due to the paucity of animal models; this state of affairs hinders the
development of effective treatments of AMD. Senescence-accelerated OXYS rats de-
velop a retinopathy similar to dry AMD in its clinical and morphological manifestations.
The main aim of study was to identify the pathways of retinal cell death involved in the
retinopathy initiation and progression using RNA-seq transcriptome data and system bi-
ology approaches. Also, we evaluated contributions of the age-related alterations of the
RPE and state of activation of microglia and macroglia to the retinopathy development
in OXYS rats by western-blot analysis and immunohistochemistry.

Methods and Algorithms: Analysis of RNA-seq, Gene Ontology analysis, western-blot
analysis and immunohistochemistry.

Results: It was established that the development of clinical signs of retinopathy in OXY'S
rats is preceded by changes in the expression of genes associated with developmen-
tal processes, signal transduction and cell differentiation. Changes in the expression of
genes involved in the regulation of apoptosis point to disturbances in the physiological
processes of cell death that are needed for tissue homeostasis. Analysis of clusters of
genes involved in the realization of various mechanisms of cell death has shown that
cell death in the retina of OXYS rats is realized both by apoptosis, and by necrosis and
autophagy. We showed that pathological processes in the retina of OXY'S rats develop
against the background of atrophic changes in RPE cells — a violation of their ability to
divide and proliferate, which precedes the manifestation of retinopathy. Its manifesta-
tion takes place against the background of phagocytic dysfunction and a decrease in the
elimination of dead cells, as indicated by the absence of a characteristic migration of
macrophages and microglia into the photoreceptor layer, which may be due to the infe-
rior reaction of the immune system.

Conclusion: Our data suggest that apoptosis is not the main form of the cell death dur-
ing AMD and insufficient elimination of cell debris due to phagocytic dysfunction and
an imbalance in immune and inflammatory responses triggers other mechanisms of cell
death. Further studies are needed on the role of other types of cell death (autophagy,
necroptosis) in the AMD development.

Acknowledgements: Microscopy was performed in the Microscopy Centre of ICG SB
RAS. This study was supported by RFBR (project 15-04-02195).
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EVALUATING THE NEUROPROTECTIVE POTENTIAL OF WHEAT
GRAIN WITH HIGH ANTOCYANIN CONTENT IN CORRECTION
OF BEHAVIORAL DEFICITS INDUCED BY AMYLOID-BETA
NEUROTOXICITY IN MICE
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Motivation and Aim: Oxidative stress is believed to be tightly involved into the pathogen-
esis of neurodegenerative disorders while treatment with antioxidants may ameliorate
their symptoms and progression. Recently, isogenic wheat lines differing in the content
of anthocyanins, the natural antioxidants, were produced at the Institute of Cytology and
Genetics SB RAS [Gordeeva et al., Euphytica, 2015]. The study was aimed to evaluate
the neuroprotective potential of wheat grain with high content of anthocyanins in correc-
tion of behavioral deficits induced by amyloid-beta (A) neurotoxicity in mice using the
precise genetic model, isogenic wheat lines.

Methods and Algorithms: Starting from the age of 4 weeks, male mice of C57B1/6J
strain were assigned to one of four types of diet: 1) standard food for laboratory mice
and water; 2) standard food and solution of antioxidant concentrate of grape polyphe-
nols “Enoant”; 3) wheat grain of control isogenic line i:S29Pp-41Pp-D1pp3® and water;
4) wheat grain of isogenic line 1:S29Pp-A 1 Pp-D 1 Pp3® with high content of anthocyanins
and water. Five months after, half of the mice in each group were injected with Af25-35
fragment i.c.v. and behavioral phenotyping of all mice was performed.

Results: Mice in the groups 3 and 4 were characterized by lower food intake and body
weight gain compared to the groups 1 and 2. Intact mice from the group 3 receiving
the grain of the control isogenic line were hyperactive and had a decrease in the work-
ing memory while mice from the group 4 displayed normal values of the parameters
as the mice of groups 1 and 2. Mice that received amyloid injections showed deficits
in working and short-term spatial memory. The grain diet, regardless of the wheat line,
prevented the development of disturbances in working memory but not in short-term
spatial memory.

Conclusion: Here we observed the beneficial effect of grain diet with high content of
anthocyanins on cognitive function in intact mice while both types of grain diet were
effective in the correction of the deficits induced by AP neurotoxicity. The latter finding
should be attributed to the neuroprotective effect of a low-calorie diet rather than to high
content of anthocyanins in a diet.

Acknowledgements: This work was supported by grant No. 16-14-00086 from the Rus-
sian Science Foundation.
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Motivation and Aim: Tuberculosis (TB), with the M. tuberculosis (Mtb) as the causative
agent, remains a serious world health problem [1]. The pathogenesis of TB depends on
the intracellular persistence of Mtb in host macrophages [2]. Traditional methods using
for the study of Mtb in the lungs of TB patients do not provide information about the
amount and functional state of Mtb, especially if Mtb are located in alveolar macro-
phages. We have developed a technique to produce ex vivo cultures of cells from the
different parts of the resected lung tissues with the aim of a rapid assessment of the level
of Mtb infection in alveolar macrophages in patients with pulmonary TB.

Methods: Lung tissue samples were obtained after surgery of TB patients. The cells iso-
lated from the lung pieces were placed in RPMI 1640 medium with fetal bovine serum
to plastic plates with cover glasses in the bottom and cultured for 16—18 h. Then, the
cells on cover glasses were fixed and stained by Ziehl-Nelsen method or with the use of
antibodies and other reagents.

Results: The ex vivo cultures of cells obtained from the resected lungs of TB patients
were largely composed of CD14-positive alveolar macrophages, with or without Mib.
Lymphocytes, fibroblasts, neutrophils, and multinucleate Langhans giant cells were ob-
served too. Also, the Nile red-positive foamy alveolar macrophages, with and without
Mtb, were determined. The proposed technique, but not prolonged bacteriological and
histological analyses of resected lung tissue, allowed to determine rapidly (in two days
after surgery) the level of infection with Mtb in alveolar macrophages and, by the pres-
ence or absence of Mth colonies, the functional status of the TB agent at the time of
surgery.

Conclusion: The number of Mtb-infected alveolar macrophages in the ex vivo cell cul-
tures can be used as a new biomarker of predictive value for assessing the efficiency of
anti-TB chemotherapy, for considering a personalized revision of treatment regimens
and for making predictions as to how TB infection will proceed in each TB patient.
Availability: Data and materials are available through the authors.

Acknowledgements: The authors are thankful to Dr. S.I. Baiborodin and T.E. Aleshina
of the Shared Center for Microscopic Analysis of Biological Objects of the Institute of
Cytology and Genetics, SB RAS, for technical support.
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Motivation and Aim: Tick-borne encephalitis virus (TBEV) is a member of the genus
Flavivirus. In humans, infections by TBEV may result in encephalitis, meningitis and
haemorrhagic fevers with high mortality rates. At present, very little is known about
genetic factors predisposing to diseases caused by TBEV. The aim of the study was to
investigate the genetic basis of virus-host interactions basing on theoretical analysis of
the network involving TBEV RNA or proteins and proteins of the host cell.
Results: Using PubMed, we created a catalog comprising 35 genes involved in response
to TBEV infection. Among them, 17 genes (Sublist A) encoded proteins involved in
direct physical interactions with the TBEV proteins or RNA. Eleven proteins (Sublist B)
participated in nonspecific response to viral infection (unfolded protein response path-
way, etc.). Seven genes/proteins (Sublist C) had allelic variants associated with severe
forms of the diseases caused by TBEV. Data on protein-protein interactions (PPIs) be-
tween 35 proteins/genes from catalog and 50 additional proteins (Sublist D) were ob-
tained from STRING (http://string-db.org/) and uploaded into Cytoscape [1]. Data from
scientific publications were also uploaded into Cytoscape: (1) interactions between viral
proteins or RNA and host proteins; (2) PPIs between proteins within nonspecific response
pathways. We obtained network involving 96 nodes and 719 edges. Using MCODE tool
[2] we revealed one extremely dense cluster formed by 35 nodes. Majority of nodes
(30 out of 35 nodes) were ribosomal proteins and one of them was RPSA (ribosomal
protein SA), which had direct PPI with viral E protein. RPSA is also known as laminin
binding protein (LBP), functioning as a cell receptor for TBEV. Genes from Sublists A,
B, C, and D were ranked according to the number of neighbors in the network. The top
proteins were: RPSA (for Sublist A), ATF6 (for Sublist B), OAS2 (for Sublist C), and
UBC (for Sublist D).
Conclusion: Analysis of the human PPI network involved in response to TBEV infection
revealed extremely dense cluster formed by ribosomal proteins and identified proteins
with maximal number of neighborhoods (RPSA, ATF6, OAS2, UBC). Genetic variants
in genes encoding these proteins may predispose to severe forms of the diseases caused
by TBEV.
Acknowledgements: This work was supported by the Russian Science Foundation (proj-
ectno. 16-15-00127).
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KunroueBsle ciioBa: onyuienue nucma, mMaekas nueHuya, 2eHemudeckuti KOHmpob, 8bICOKONPOU3BOOUMENb-
Hoe penomunuposanue, omeem pacmenuil Ha 3acyxy

Momusayus u yenu: JINCThsI MHOTMX BUOB IIBETKOBBIX pACTEHHUI MOKPHITHI TpuxoMaMu. Ha
MIPUMEPE PA3BUTUS ITUX SMUJEPMAIBHBIX BHIPOCTOB B MOJIEIBHBIX PACTEHUSX H3y4yaroTCs
MexXaHn3MbI U} depeHIMPOBKY KIETOK U IPoIiecchl Mophorenesa. B To e BpeMs TPUXOMBI
MIPEACTABISAIOT COO0H BasKHBII aIaTUBHBIN IPU3HAK, YYACTBYIOIINH B 3aIIUTE PACTEHUH OT
CYPOBBIX YCIIOBUH Cpeibl, OHOTHUECKUX CTPECCOB, B YACTHOCTHU JIUCTOTPHIZYIIIUX BPEAUTEIICH.
Memoowvr: Hamu Obl pa3paboTaH METOJ BBHICOKOIPOU3BOJUTENHHOTO (hEHOTUIIMPOBAHHUS
OITyIICHUS JIMCTHEB MIICHUIBI HA OCHOBE aHaIn3a n300pakeHuii cruboB jiucra [1]. DToT Me-
TOJI OLICHUBAET pacIpe/ieSICHUE JJINHBI U KOJMYECTBA TPUXOM Ha MOBEPXHOCTH JIMCTA IIIe-
Hu1bl. Vicnosp3ys ero, Mbl OlleHUIH (peHoTunndeckuii 3(pPeKT n3BECTHBIX TEHOB OIyIIEHUS
JIUCTa y MSATKOW MIIEHUIb! [2]. Pe3yiabsrarsl MoKa3anu, 4To 3TU TeHbl OTJIMYAIOTCS 110 BIIUS-
HUIO Ha pa3Mep TPUXOM M UX HHUIIMUPOBAHUE HA TTIOBEPXHOCTH JUCTa. MoJienb N1eHCTBUS U
B3aMMOJICHCTBHS 3TUX F'CHOB ObLIA MPEIOKEHA JIJIsl OObSICHEHHS TEHETUYECKOTO KOHTPOJIS
JUTMHBI TPUXOM U MX YHCIIA.
Pesynomamur: Mpl ipoaHaIHM3UPOBAIIN Pa3HOOOpa3He OMYIICHUS JINCTHEB CPEIN POJICTBEH-
HBIX BUJIOB U MPEJIKOB MATKOW MeKCANIONUHOHN MIIICHUIIbI, AJIs1 TOTO YTOOBI OLICHUTH BIMSHUE
MIPOIIECCOB OJIOMAIIIHUBAHMSI HA U3MEHYHUBOCTb 110 3TOMY NpHU3HaKy [3]. D10 OBUIO ceiIaHo
Ha MpUMeEpPEe N3YUYEHUS KOJIMYECTBEHHBIX XapaKTEPUCTHUK OIyIICHUs TucTa y 47 npeacTraBu-
TeJel IU-, TeTpa- ¥ TeKCArJIOUHBIX BUJIOB pojioB Triticum u Aegilops — TOHOPOB OTIENBHBIX
TCeHOMOB MSTKOW MIIEHMIBI. B pesynbrare ObUTH ONMMCAHBI OCHOBHBIE MOP(OIOTHYECKUE
THUIIBI Oy IIEHUS, YHACIEAOBAHHbIE KYJIBTYPHOM MIIIEHUIIEH OT IUKHUX ITPEIKOB, a TAK)KE THUIIBI
OIIYIICHUS, KOTOPbIC HAOIIOMAIOTCS TOJBKO y TUIUIOMIHBIX WM TETPAIUIOUIHBIX BUIOB.
UroObl ompenenTh BIMSHUE 3aCyXW Ha W3MEHEHHE XapaKTCPHCTHUK OITYIICHHS JTUCTHEB,
OBUIM TIPOBEJCHBI SKCIICPUMEHTAIBLHBIC HUCCIICAOBAHMS YEThIPEX CHOTHIIOB MSTKOH TIIiIe-
HUIBl C Pa3sTUYHBIMA KOMOWHAIMSAMHU aJUICTIbHBIX COCTOSIHUH T€HOB, KOHTPOJIMPYIOMIMX
ONyIIIEHUE JTUCThEB. Pe3ysbTaThl 3TOro SKCIEPUMEHTA TIOKa3aiH, YTO JIOKYChI, aCCOIIMUPO-
BaHHbBIC C OMYIICHHUEM JIUCTHEB IMIICHHUIIBI, MOTYT ObITh BOBJICUCHBI B (PU3HUOJIOTHUCCKUE pe-
aKIIMK OTBETA PACTEHUH Ha YCJIOBUSI 3aCyXH.
brazooapnocmu: Pabora nomgnepxkana rpantom PH® 14-14-00734 u OrOMKETHBIM MPOCK-
tom 0324-2016-0008.
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B.A. Jouckux'*, H.C. Cron6os!, 1.1. Tutos?

! Hosocubupckuti 2ocyoapcmeennsiil ynusepcumen, Hosocubupck, Poccus
2 @UL] Unecmumym yumonozuu u 2enemuxu CO PAH, Hosocubupck, Poccust
*e-mail: dumai-spb@mail.ru

KuroueBbie ciioBa: uHmere‘Kmy(MbelzZ azcenm, MHOo20d2eHmHast MO()eJlb, HenoIHOma 3HAHU

Momusayus u yeau: MHOTOAreHTHBIC MOJICITN UCTIONB3YIOTCS IS M3YUCHUSI Pa3ITUuHBIX
CJIOKHBIX CUCTEM, TAKMX KaK I'PYHIIbI KJIICTOK UJIKW COIIMAJIbHBIC CCTU. HaXO)KI[CHI/IC 3BO-
JJFOITMOHHO YCTOﬁHHBbIX CTCPCOTUIIOB MMOBCJACHUA B MOJACIIN — HCO6XOI[I/IM3$I mpeario-
CbhbUIKA OJId ITIOHHUMAaHUA OCHOB JUMHAMHKU CUCTEMbI U €€ 3BOJIIOIINU. B MOJCIMPYCMbIX
CJIOXKHBIX CUCTEMAXx MUX 3JIEMCHTHI BCCTla CYIIECTBYIOT B YCIIOBUAX I/IH(bOpMaIH/IOHHOFO
myMa U HEIIOJIHOTHI 3HAHUH. HOBTOMY HCCJIICAOBAHUC ITOBCACHYCCKUX CTCPCOTUIIOB B
BapuaHTEe MOJIEIIH, T/Ie pean30BaHa HENOIHOTA 3HAHUH, TI03BOJISIET JIyUIlIe MIOHSTh 0CO-
OCHHOCTH CHUCTEMBI.

Memoowvt u areopummui: Mbl paccmarpuBaeM MOJICNb, B KOTOPOW areHTHI IepeMelia-
IOTCSl B KPYIJIOH 00JacTH M CTaJKUBAIOTCS APYT ¢ ApyroM. Kaxkaelii areHT obOiamaer
3aracoM SHEPTUH, KOTOPBIU MOMONHSAETCS, TIOCIE TOTO KaK areHT TOCIeA0BaTeIbHO M0-
CelIaeT LEHTP U TPaHMIly OOJIACTH, U TPATUTCS HA JICHCTBHS U CTOJIKHOBEHHs. [lepe-
o6yquHe aréHTa MmpoucxoauT Toraa U TOJBKO TOraa, Korga UCTomacTCsa €ro SHEPrus,
U PeaM30BaHO Yepe3 KOIMUPOBAHHE C OIIMOKAMHM KOTHUTHUBHOW CHCTEMbI CIYy4YaiHOIO
YyCOCUIHOro arcHra. KoraurusHas cucteMa arenra 3aJaHa C IIOMOIIbIO MaTpUILIbl OTKJIM-
Ka U OIIPEAENAET €r0 HHANBUAYAIbHYIO CTPATErHIO.

Pezynomamor: OOHAPYKEHO YETHIPE DBONIOLMOHHO YCTOMYHMBBIX MOBEACHYECKHX CTe-
peoTHIIa, OJH U3 KOTOPBIX CTAaOWIIECH, a OCcTalbHbIe — MeTacTaOWIbHBL. Bece oHn oxa-
PpaKTEpU30BaHbl C TOMOIIBIO O6H_[I/IX CBOMCTB HOHyH;IHI/Iﬁ 1 TUIIOBBIX MAaTpUIl OTKJIMKA,
JUTSL KOTOPBIX HAMICHBI aKTHBHBIC PELENITOPBI aT€HTOB M TIOCTPOCHO YIPOIICHHOE MPe/-
CTaBJICHUC B BUAC BBIYHNCIIUTCIBHBIX CXEM. PaCCMOTpCHa yCTOfI‘IHBOCTB IIOBECACHYCCKUX
CTEPEOTHIIOB K M3MEHEHHSIM B KOTHUTUBHOH cucteme. VcciaeoBaHo BIMsIHAE HETIOIHO-
TBI 3HAHUU B BUJIC «UIyMa» Ha OCOGCHHOCTI/I CTCPCOTHUIIOB IMTOBEACHUA, UX YCTOI\/'I‘II/IBOCTI)
1 NEPEXOabl MCXKIAY HUMMU.

3axaouenue: Co3nana Moaesb Ul PACCMOTPEHHS 3ajia4 KiacCu(UKAINU TTOBeIeHYe-
CKHX CTCPCOTUIIOB MHTCIIICKTYAJIbHBIX arCHTOB, HHTCPIPCTALIUN TOBEACHUSA arCHTOB U
WCCIIEIOBAHUS BIIMSAHUS HEMOJIHOTHI 3HAHUM Ha 3TO noeneHue. [lpeacrapieH noaxos,
MO3BOJISIIOLIMI JJaTh MOAPOOHYIO XapaKTEPUCTHKY MOBEACHYECKUM CTEPEOTHIIAM HHTEI-
JIEKTyaJIbHBIX ar€HTOB C UCIIOJIb30BAHHOW B pa0oTe apXUTeKTypoit. OOHapyKEeHBI YeThI-
pe MOBEJCHYECKUX CTEPEOTHUIIA, KAKIOMY M3 KOTOPBIX COMOCTABICH HAOOp aKTUBHBIX
PELEnTOpOB, U MOKa3aHO, YTO areHTHI ¢ 0oJiee IPPEKTUBHBIM U CIOKHBIM MTOBEACHUEM
UCTIOJNIB3YIOT OOJIbIIIee KOJTMUECTBO PEIETITOPOB.

FBnacooapnocmu: Pabora nopnepkana OromkerHbiM nipoekrom M ulT CO PAH (0324-
2016-0008).
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MCCJIIEJOBAHME POJIN SIIMTEHETMYECKUX
XAPAKTEPUCTUK XPOMATMHA I OCOBEHHOCTEN
HYKJIEOTUTHOTO KOHTEKCTA B PAVIOHE CBA3bIBAHI S
TPAHCKPUIIODMOHHOTI'O ®AKTOPA EIN3 B PEI'YJIAIINU
ITEPBUYHOTO OTBETA HA OTUJIEH Y ARABIDOPSIS THALIANA

E.B. 3emisnckas’ 2*, B.I'. JIeBunkuii®2, JI.FO. Omienkos!

L @UAI] Hnemumym yumonoauu u 2enemukxu CO PAH, Hosocubupck, Poccus
2 Hosocubupckuii 2ocyoapemeennviil ynugepcumem, Hosocubupck, Poccust
*e-mail: ezemlyanskaya@bionet.nsc.ru

KawueBbie cnoBa: 6uoungopmamuka, peeynayusi mpanckpunyuu, TEIL, ETHYLENE-INSENSITIVES,
ChIP-Seq, no3uyuoHnnas 6ecosas Mampuyd, 2eHHAast OHMONO2US

Momusayus u yenu: ®UTOTOPMOH TUIICH PETYIHPYET MHOKECTBO (PH3HOJIOTHIECKUX
MPOIIECCOB Y PaCTEHUM, aKTHUBUPYS TpaHCKpUIIHOHHBIH (akTtop EIN3 — BaskHewmmii
perynarop nepBUYHOTO oTBeTa Ha ATWieH [1]. EIN3 KoHTpOoIupyeT SKCIpecCcuio reHOB
MyTEM CBSI3BIBAHHS CO CHEUU(PUUECKON MOCIEe0BATEIBHOCTEIO B TIPOMOTOPAX T'€HOB,
OJTHAKO Ha PEaTM3aIINIO €ro PEryasSTOPHON (QYHKIIUH MOTYT 3HAYUTEIILHO BIHMATH OO~
HUTEJbHBIC (PaKTOPBI. MBI MCCIIEI0BAIN BOBMOXKHYIO POJIb MUTEHETHYECKUX (DaKTOPOB
B ¢ynkunonupoBanun EIN3 nocpeactBoM OMOMH(pOpMATHUYECKOro aHalu3a MyOoaIndHO
JIOCTYIHBIX [TOJIHOTCHOMHBIX aHHBIX Arabidopsis thaliana.
Memoowr: Mrb1 uccnenosanu nannabsie ChIP-Seq o cesssiBanuto EIN3 y A. thaliana [2].
Knaccupukanuio nuKoB ¢ y4eTOM SIHUTCHETHUECKUX XapaKTEPUCTHK XPOMAaTHHA OCY-
IIECTBIISUTM Ha OCHOBAaHUH MOJTHOTEHOMHOM KapThl 9 TUTIOB XpoMaTtuHa [3].
Pesynomamer: Ananus nanasix ChIP-Seq mokasasn, 4to pacrpezeiicHHe MUKOB B MPO-
MOTOpax T'€HOB SIBJSETCS OMMONAIbHBIM C MAKCUMyMaM{ B pailOHaX IUCTaJIbHOTO U
MIPOKCUMAJIBHOTO TIPOMOTOPOB. VCIosb3ys MOIHOTEHOMHYIO KapTy 9 TUIIOB XpOMaTrHa,
MBI KJIaCCU(PHUIMPOBAIN BCE TTMKH I10 STIMUTCHETHYECKOMY crarycy. [Tuku, oTHOcsmmecs
K JIUCTaJbHOMY MaKCHMYMY, OKa3aJliCh aCCOLIMHUPOBAHHBIMH CO CHECHU(PUUECKUM TH-
oM xpomaruHa. MIMeHHO oTHOcsmmecs K atomy Ty nukun ChIP-Seq 6bputn 3HaunMO
ACCOLIMMPOBAHBI C OTBETOM Ha 3TUJIEH, @ TaK)Ke O0OralieHbl MOCIIeA0BaTEIbHOCTAMH,
y3HaBaembIMu EIN3, 1o cpaBHEHHUIO ¢ TUKaMH JPYTUX TUIIOB.
3axnouenue: Takum 06pa3zoM, coueTaHHUE MUTCHETUIECKUX XapaKTePUCTUK XpOMaTHHA
€ 0COOEHHOCTAMH HYKJICOTHAHOTO KOHTEKCTa B paiione cBsa3piBanus EIN3 moxeT omnpe-
JeNsATh pasindHble criocoObl EIN3-3aBrcHMON perysisiiuy TpaHCKPHITLIUH.
Cnucok numepamypbi
1. Merchante C. et al. (2013) Ethylene signaling: simple ligand, complex regulation. Curr. Opin. Plant Biol.
16:554-560.
2. Chang K.N. et al. (2013) Temporal transcriptional response to ethylene gas drives growth hormone cross-
regulation in Arabidopsis. Elife. 2:¢00675.

3. Sequeira-Mendes J. et al. (2014) The functional topography of the Arabidopsis genome is organized in a
reduced number of linear motifs of chromatin states. Plant Cell. 26:2351-2366.
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MATEMATUNYECKAA MOJE/Ib CAMOOPIAHM3ALINN
ITOTOKOB AYKCMHA B KOPHE

®.B. Kazanmnes*, B.B. Muponosa

DPUL] Unemumym yumonozuu u eenemuxu CO PAH, Hosocubupck, Poccus
Hosocubupckuii 2cocyoapcmeennwiii ynusepcumem, Hosocubupck, Poccus
*e-mail: kazfdr@bionet.nsc.ru

KiroueBblie cnoBa: A. thaliana, oughgepenyuanvnuvie ypasnenus, MGSmodeller

Momusayus u yenu: TOpMOH ayKCHH SIBJISETCS] BaKHEUIIMM MOP(OreHOM B PACTCHUSX.
OH cuHTE3UpyeTCs B MOJOABIX JIMCTHSIX U MEPUCTEMAX PACTEHHS U TPAHCIIOPTHPYETCS
B KOpeHb. B MepucTeMe KopHsI ayKCHH pacipeaessiercs, 00pa3oBbiBasi MAKCUMYM B 30HE
Huwy cTBosIoBbIX KiIeTOK (HCK) kopHS. DTOT MakcMMyM KOHLCHTPALUH SIBISCTCS He-
00XonuMBIM ycioBueM Ui HopMaibHoro ¢opmuposanuss HCK u ee nognepxanust B
pasBUTHHN KOPHS. B paMkax paboThl MbI HCCIICI0BAIN MEXaHU3MbI, IPUBOASIIME K (op-
MHPOBaHHUIO 3TOT0 MAaKCMMyMa METOJaMU MAaTEMAaTU4EeCKOTO M KOMIIBIOTEPHOTO MOJie-
nupoBanus [1].
Memoowl u aneopummer: Maremarnueckasi Mojiesib Oblla PEKOHCTPYHPOBaHA B cpelie
MGSmodeller [2] kak cucTema 0OBIKHOBEHHBIX JU(PepeHITNAIBHBIX ypaBHEHHA. Ync-
JIEHHBIE SKCIIEPUMEHTHI poBoAMInCh B cpeae MATLAB.
Pezynomamur: B paMkax paOoThl Mbl UCCIIEIOBAIM MEXAHU3M paclpelesieHus TopMo-
Ha ayKCHHA I10 KJIETKaM MEPHCTEMBI KOPHS MOCPEACTBOM MAaCCHUBHOIO TPAHCIIOPTA H C
y4acTHeM TOJISIPHOTO TpaHcmopTa yepes Oenku Tpancrnoprepsl PIN1, PIN2 u PIN3 Ha
JIBYMEPHOHN MOJIENN KOpHs. BBIIO MoKa3aHo, YTO XapaKTEPHBIM dKCIIEPUMEHTaIbHO-HA-
OnromaeMeblii MaTTEPH paclpenesieHus ayKCuHa B MoJeNd (OpMUPYETCs, €CIIH IOJIOKHUTh
ayKCUH-3aBUCHMBII OMOCHHTE3 BCETO TpeX OenkoB TpaHcropTepos aykcuHa PINT, PIN2
u PIN3. Camoopranuszanusi OTOKOB ayKCMHA U €r0 paclpeieiieHus: ¢ MAaKCUMyMOM B
3oHe HCK nocturaercst Ha MoJensiX ¢ pa3HOU JIMHOU KOPHsI. DTOT PE3YAbTAT FOBOPUT
0 (hyHIaMEHTaJIbHOCTH UCCIIEIOBAHHBIX POLIECCOB B PA3BUTHH KOPHSL.
Chucox aumepamypul
1. Mironova et al. (2012) Combined in silico/in vivo analysis of mechanisms providing for root apical meri-
stem self-organization and maintenance. Ann. Bot. 110:349-360.

2. Kazanmes u zap. (2012) Hossie Bo3moxnoctr cucteMsl MGSmodeller. Basunosckuii sicypran eenemuru
u cenexyuu. 16:799-804.
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ITPOCTPAHCTBEHHAA TETEPOTEHHOCTD CIITOCOBCTBYET
JIOKAJIBHOMY INIOOOEPKAHUNIO AHTATOHVCTUYECKUX
ISBO/IIOIIMOHHBIX CHEHAPUEB B MOJE/IAX MUKPOBHBIX
COOBHIECTB

AN. Kimmvenko*, 10.I. Marymkun, C.A. JlamuH

QUL Uncmumym yumonoauu u eenemuxu CO PAH, Hosocubupck, Poccus
Hosocubupckuii 2cocyoapcmeennwiii ynusepcumem, Hosocubupck, Poccus
*e-mail: klimenko@bionet.nsc.ru

KitioueBble ci10Ba: muxkpodHvle coodujecmed, 360110YUOHHOE MOOETUPOBAHUE, IKOLOUYECKOe MOOETUPO8a-
Hue, NPOKapuomul

Momusayus u yeru: B MEKpOOHOM COOOIIIECTBE MOTYT CyIIECTBOBATH JIBE TEHICHIINH —
K YCJIO)KHEHUIO TE€HOMA U K YIIPOILEHHUIO. B 3aBUCMMOCTH OT BHELIHUX YCIOBHI Cylie-
CTBOBaHUS OPTaHW3MOB, peau3yeTcs TOT WU WHOH crieHapwid [1]. IIpu aToM obMeH
TeHETHYECKIUM MaTepHaIOM ITO3BOJIIET MUKPOOPTaHMU3MaM OBICTPO IPUCTIOCaOIMBATHCS
K IIUPOKOMY CIEKTpPY YCJIOBHH 6e3 HeoOXOJMMOCTH BKJIIOUaTh BECh apceHasl HeoOXo-
JIMMBIX JIJISL BCETO CIeKTpa (DEPMEHTOB B TEHOM Ka)JIOTO OT/EIBHOTO opraHu3ma [2].
Lenbio paboThl OBUIO BBISICHHTH, KaK MPOCTPAHCTBEHHBIE IPaAMEHTHI IKOJOTHYECKUX
(aKTOpOB M MOJABMKHOCTH MHUKPOOPT'aHU3MOB BIIHSIFOT Ha SKOJOTMYECKYIO CTPYKTYPY
CKJIaJbIBAIOIIMXCS B TIPOLIECCE MOAETMPOBAHMS COOOIIECTB M Ha DBOJIIOLMOHHEIE CIIe-
HApUHU B JIOKAJIHHBIX MECTOOOUTAHUSX.
Memoowr u ancopummsi: B 3ol paboTe MBI UCTOIB30BAIM MPOTPAMMHBIN KOMIUIEKC
«l"arumonHbIi BOMIOIMOHHBINA KOHCTpYyKTOp 3D» (I'OK 3D) [3], mo3Bonstomuii u3-
YYHUTh BIHSHUE TPOCTPAHCTBEHHBIX TPAJUEHTOB CYOCTPATOB M CTPYKTYPUPOBAHHOCTH
OTHOMEPHOH MPOTSHKEHHON MPOTOYHON CPElbl Ha TPEHABl YCIOKHEHUSI U YNPOILICHUS
T€HOMOB B TIPOKaPUOTHYECKOM COOOIIIECTBE.
Peszynomamei: B npocTpaHCTBEHHO-CTPYKTYPUPOBAHHBIX CpeAax, XapaKTepU3yEeMbIX
HaJIMYUEM CyOCTPaTHBIX TPaJAMEHTOB, BOZMOXKHA TIPOCTPAHCTBEHHAS JIOKAIN3AIINS Pa3-
JUYHBIX SBOJTFOIIMOHHBIX TEHICHITHA B 3aBUCHMOCTH OT OJIM30CTH MECTOOOUTAHHS K HIC-
TOYHHUKY MHUTATENbHBIX BemecTB. [lokazano, 4T0 akTHBHBIE MUTPAIMH B CTOPOHY Oa-
TONIPHUATHBIX YCIOBUH MPHUBOIAT K CHIDKEHUIO BHJIOBOTO Pa3HOOOpAa3ws M CyMMapHOM
Oromacchl coO0IIEeCTBa, YTO OOBSICHICTCS DKCIIAHCHEH BEICOKOMHBA3UBHBIX BUJIOB U I10-
creAyronei NeMHON peakueld CHUKEHMS YU CIIa IOCTYITHBIX JIMIEH3UMN.
3axnouenue u oocmynnocms: KOHTEKCT B3aMMOCBSI3EH MEXIY MOMYJIIIUSIMA U TIPO-
CTPAaHCTBEHHO-TE€TEPOTEHHBIE JIOKAIBHBIE IKOJIOTHYECKUE YCIIOBHS, K KOTOPBIM MPOKC-
XOJHT aJalTalus, ONpeesioT JIeiicTBUe 0TOOpa Ha YPOBHE SKOCHUCTEM, OCTABISS T
Tporueckue KOHPUTYPALIUU, KOTOPhIC OKAa3bIBAIOTCS HanOOJIee YCTONYMBBIMU B JaH-
HBIX YCIIOBHUSX.
[Iporpammusiii komruieke ['OK 3D gocrtynen anis ckaumBaHus 10 ajupecy: http://evol-
constructor.bionet.nsc.ru/?page id=34
bnacooapnocmu: Pabora 6buta nonaepxkana rpantoM POOU Ne 15-07-03879.
Cnucok numepamypbi
1. Kunin V., Ouzounis C.A. (2003) The balance of driving forces during genome evolution in prokaryotes.
Genome Research. 13(7):1589-1594.
2. Maslov S. et al. (2009) Toolbox model of evolution of prokaryotic metabolic networks and their regula-
tion. PNAS. 106(24):9743-9748.

3. Klimenko A.L et al. (2015) Modeling evolution of spatially distributed bacterial communities: a simula-
tion with the haploid evolutionary constructor. BMC Evol. Biology. 15:S3.
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HJOCTUMIKEHME ITMKA ITPVICITOCOBJIEHHOCTMU 11PN
CJIOKHBIX TAHOUTA®TAX B MUKPOBHBIX COOBIIECTBAX
B PA3/IMYHBIX 9KOJIOTUYECKUX YCIIOBUAX: PE3YJIbTATbBI
KOMIIBIOTEPHOTO MOJE/IMPOBAHUA

C.A. Jlammu*, 3.C. Mycradwumn, 10.I. Marymkun, J[.A. AdboHHHKOB
DPUL] Unemumym yumonozuu u eenemuxu CO PAH, Hosocubupck, Poccua
Hosocubupckuii 2cocyoapcmeennwiii ynusepcumem, Hosocubupck, Poccus

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

KiroueBbie ciioBa: nanowagm npucnocobieHHocmu, MUKpoOHOe cO00Wecmeo, MOOenuposanie, 60110Yls,
CKOPOCHIb MYMUPOBAHUSL

Momusayus u yenu: Dxcnpeccus OONBIIMHCTBA (DEHOTUITUYECKHX IPHU3HAKOB Opra-
HU3Ma 3aBHCHT OT KOMOMHAIINU aJuleJiell B pa3MuHBIX JOKycaX. [Ipu MomenupoBaHuu
CJIOKHBIX OTHOIICHUH THUTIA TEHOTUTI—(DEHOTHII, a TAK)KE BIMSHHS 3TUX OTHOIICHUH Ha
9BOJIIOIMOHHBIE MTPOIECCHI B MOMYISAUSAX, HEOOXOAUMMO YUUTHIBATh TAKHE MEXKIIOKYC-
HBIE B3aUMOJCHUCTBHUS. 3a9acTyI0 JJIsl OTOTO UCIOIB3YyeTCs MeTadopa «JaHaAmadT npu-
criocobneHHocTu» [1]. BayxHbIM BOIIPOCOM B MICCIIEIOBAHUH TaKUX MOJEINEH SBISETCS
BO3MOXXHOCTh WJIM HEBO3MO)KHOCTH TIEPEXO/ia B IMOMYISAIUN B COCTOSHUE C OoJiee BbI-
COKO# cpemHel MPUCIOCOOICHHOCTRIO (IOCTIDKEHUE MMMKa Ha NaHAmadTe), B 3aBUCH-
MOCTH OT caMOTo JIaHAmAadTa, B YACTHOCTH OT HAJMYHSA B HEM 30H HU3KOHW MPUCIIOCO-
OneHHOCTH (SIMBI U JTIOMTUHBI HA JTaHMmadTe), IO BIUSHUEM TeHEeTHYECKOTo Jipeiida u
(UKCAIH TOBPEKAAFOIINX MY TAIIHHA.

Memoouw u ancopummot: IlpoaHanu3npoBaHbl MEXaHU3MBI ITPEOIOJICHUS 30H ITOHIKEH-
HOW TIPHUCITOCOOIEHHOCTH TPH SBOITIOLINN COOOIIECTBa MUKPOOPTaHU3MOB, Ubsl IIPUCTIO-
COOJIGHHOCTH 3aBHCENIa OT KOMOWHAIIMK aJlleNiell AByX pa3HBIX JIOKYCOB, ONpEIesio-
X 3G (GEeKTUBHOCTH yTHIN3AIH 0a30BOT0 CyOCcTpaTa (hepMEHTATHBHBIM KOMITJIEKCOM.
JlannmadTHas TOBEPXHOCTh UMEIIa BHJI «TOPbI, OKPYXKEHHOH pBOM». MonenupoBaHue
MIPOBOAMIIOCH C UCIOJB30BaHUEM nporpamMmbl I'OK [2].

Pesynomamot u 06cyscoenue: Mbl paccMOTpeNH BIUSHAES CIEAYIONNX (GaKTOPOB Ha J10-
CTH)KAMOCTb TTHKA TIPUCTIOCOOJICHHOCTH: CKOPOCTh MYyTHPOBaHUS JIOKYCOB, K0dhduiu-
EHT KOOIIepaTUBHOCTH (HOPMHUPOBAHUS (PEPMEHTATUBHOTO KOMIUIEKCA, KOHIICHTPAIUS
cyOcTpara B cpejie 0OUTaHusI U CKOPOCTh POTOKa. MoJienpoBaHue oKasao, 4To J0-
CTH)KAMOCTB MTUKA OMPEIEIISIETCSI COOTHOIIEHHEM MEX Ty TITYOHHOM «PBay U CKOPOCTHIO
MYTHPOBaHUS, IPUYEM IS KQXKJIOTO JIaHmadTa CyIecTByeT CBOsl ONTHMAIbHAS CKO-
POCTb MYTHPOBAaHHS U CBOM ONTHUMAILHBIA PEKUM IBOIIOIUH, KOTOPBIA MOXET OBITh
KaK IpajyaibHbIM, TaK U CATBTAIIIOHHBIM.

Jocmynnocms: I'OK noctynen Ha caiire (http://evol-constructor.bionet.nsc.ru), Moaenb-
HBIE CIIEHAPUH — TI0 3alIPOCy aBTOPaM.

bnazooaprnocmu: Pabora Oblla YacTUYHO TMOJAEpKaHA OIOHKETHBIM mpoekTtoM 0324-
2016-0008 u rpantom PODU Ne 15-07-03879.

Cnucox numepamypui

1. Whitlock M.C. et al. (1995) Multiple Fitness Peaks and Epistasis. Annu. Rev. Ecol Syst. 26:601-629.

2. Lashin S.A. et al. (2014) HEC 2.0: improved simulation of the evolution of prokaryotic communities.
Mathematical Biology & Bioinformatics. 9:585-596.
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TUII XPOMATHUHA BJIMAET HA HYKJIEOCOMHYIO
OPTAHM3AIINIO JHK B PAMOHE CTAPTA TPAHCKPUIILIUN

B.I'. JIeBuuxuii*, FO.M. Mowkux
DPUL] Unemumym yumonozuu u eenemuxu CO PAH, Hosocubupck, Poccus
*e-mail: levitsky(@bionet.nsc.ru

KunroueBsle ciioBa: wupoma sxcnpeccuu eena, akmusHsie U penpeccuposantvle 0OMeHbl Xpomamund, no-
SUYUOHUPOBAHUE HYKIIeOCOM, 5'-pe2yliamopHulil paiion 2ena

Momueayusa u yenv: K HacTosilieMy BpEMEHHU JOCTYIHBI TOJHOT€HOMHbBIE KapThl pac-
MTOJIOKEHUS CaUTOB (DOPMUPOBAHUS HYKIEOCOM (ITO3UIMH JTUaJ HYKIEOCOM), a TaKKe
JIaHHBIE 110 YPOBHIO TPAHCKPUIILIMKM [€HOB B Pa3IU4HbIX TKaHsIX. OJHAKO BCe elle He-
JIOCTaTOYHO MOJIENIEH /I OOBSICHEHHS CBSI3€H MATTEPHOB PACIIONOKEHHUS HYKIEOCOM B
5'-peryiasTopHOM pailoHe reHa ¢ IKCIpecCuel reHa.
Memoouwt u aneopummsr: Mbl paccuntanu (1) 4MciIo HyKIEOCOMHBIX JTHaJ, KAPTUPOBAH-
HBIX B no3unusax ot —300 go +200 oTHOCHTENbHO caiita crapra Tpanckpumiun (CCT)
reHoB apo3oduisl (3xcriepumenT MNase-seq [1]); (2) mmpuny sxcnpeccuu (111D) rena
Kak 4ncio Tkaned oT 0 1o 29, B KOTOpBIX OOHApYy>KEH ypOBEHb TPAHCKPHIIIIUU TeHa
(RPKM) ne menee 3 [2]; (3) onmpenenuiv moaBEIOOPKH aKTUBHBIX U PETIPECCUPOBAHHBIX
TeHOB COMIACHO KPUTEPHUIO MONHOTO momnaaanus paiioHa (—300; +200) oTHOCHTENBHO
CCT rena B goMeHBI THUNAa XpoMaTnHa Aquamarine win ocTanbHbIX TunoB (Lazurite,
Malachite, Ruby) [3]. Tunm Aquamarine cBsi3aH ¢ MPOMOTOPAMHU aKTHBHO IKCIIPECCUPY-
IOLIKXCS TeHOB. JlJI1 OLIGHKU CTAaTUCTUYECKOM 3HAYMMOCTH 3aBUCUMOCTEH MEXKIY HKC-
MpeCCHOHHBIMU XapakTepucTukamu reHa (11D, RPKM) u unciom HykII€eocoM MBI IIpH-
MEHWIN PaHTOBBIN Kod(duimeHT koppensun Kenmamna.
Pesynomamaor: Tonbko 11st BRIOOPKH aKTHUBHBIX T€HOB MBI TIOKA3aJI BBIPAKEHHBIE OTPH-
[ATEeTHHYIO ¥ TOJOKHUTEIBHYIO KOPPEIHIIUI0 MeXKAY (1) 4uCIOM HYKIICOCOMHBIX AHA/,
KapTHPOBAaHHBIX B TIOJOKEHUSAX BBIIIE W HUKE CTapTa TPAHCKPHUIIHU, U (2) YPOBHEM
tpanckpuruu rera (RPKM). Mb1 moaTBepAriiu STOT BBIBOJ] Ha MOIBBEIOOPKAX aKTHB-
HBIX U PEIPECCUPOBAHHBIX [€HOB, PAHKUPOBAHHBIX 10 IIUPUHE SKCIPECCUU U IO YPOB-
HIO TPAHCKPUIILUU.
3axnouenue: [lokazan onpeesnstONIni BKIa pakTopa TUIIAa XpoMaThHa B (JOPMHPOBA-
HUE narTepHa HykieocomMHou opranu3anuu JJHK Bokpyr ctapToB TpaHCKpUIILMU T'eHA.
Cnucok numepamypbi
1. Chereji R.V. et al. (2016) Genome-wide profiling of nucleosome sensitivity and chromatin accessibility
in Drosophila melanogaster. Nucl. Acids Res. 44:1036-51.
2. Brown J.B. et al. (2014) Diversity and dynamics of the Drosophila transcriptome. Nature. 512:393-9.

3. Boldyreva L. et al. (2017) Protein and genetic composition of four basic chromatin types in Drosophila
melanogaster cell lines. Curr. Genomics. 18:214-226.
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OATOBAA MHOEKINA 3BAMEIJIAET BUJOOBPA3OBAHMUE,
BBI3BAHHOE IT'OPM30HTAJ/IbHBIM IIEPEHOCOM U ITOTEPEN
IT’EHOB METABOJ/IM3MA B MOJE/IAX ITPOCTPAHCTBEHHO
TETEPOTEHHbBIX MMKPOBHbBIX COOBITECTB

10.I. Marymkun*, A.W. Knmumenxko, H.A. Komganos, C.A. Jlamun
DPUL] Unemumym yumonozuu u eenemuxu CO PAH, Hosocubupck, Poccua
Hosocubupckuii 2cocyoapcmeennwiii ynusepcumem, Hosocubupck, Poccus
*e-mail: mat@bionet.nsc.ru

KiroueBble ciioBa: baxmepuoghae, MukpooHoe coobuecmso, Mooeruposane, 36010yus, 8U0000pasoeaHue

Momusayus u yeru: OnauM 13 (HaAKTOPOB, BIUSIONINX HA IBOIIOIHIO OaKTepuH, sSBIS-
IOTCSl UX OOJMTraTHbIE mapa3uThl — Oakrepuodaru. M3BecTHO, YTO OHM MOTYT HE TOJIBKO
CIOCOOCTBOBATh TOPU30HTAIBHOMY TIEPEHOCY T€HOB MEXIYy KIETKaMH, HO U SBISITHCS
¢akropom aBrKytero oroopa [1]. [lepexinroueHre Mex 1y TM30T€HHBIM U JINTHYECKIM
peKUMaMU MPUBOAMT K Pa3UYHBIM THUIIAM KOJBOJIIOIHUU B CHCTEMaX «0akTepuaibHOE
coobmectBo—(har» [2]. Llensto maHHOW paOOTHI SABIAETCS YHCISHHOE HCCIEIOBaHUE
BIIMSTHASL YMEPEHHOU (paroBoil MH(MEKINN Ha MPUOOpPETEHHE HOBBIX METa0OIHMYECKUX
(YHKIHN KJIeTKaMH OaKTepUATbHBIX TOITYJISIIHIA.
Memoowvr u areopummer: MogenupoBaH#e MTPOBOIWIOCH C UCIIOIB30BAHUEM IIPOTPaM-
Mmbl ['OK [3]. XKuznennstii muki ymepenHoro ¢ara B metonuke ['OK mogunnsiercs cie-
JIYIOUIUM TpaBUJIaM MNEPEKIIIOYEHUSI MEXKY JU30I€HHBIM U JIUTHUYECKUM LUKJIaMHU: B
MECCUMAIIBHBIX YCIIOBHSX BHPYC BCTPAMBAETCs B T€HOM KIIETOK B BUje mpodara, a B
ONTUMAJBHBIX YCIOBHSX IMPOUCXOIUT JIM3UC KIETOK C 00pa30BaHHEM HOBBIX (harOBBIX
JaCTHII.
Pesynomamot u o6cyscoenue: [lokazaHo, 9To B pe3yabraTe yMepeHHOH (paroBoit nHpek-
[IUU TIPOUCXOMIUT PE3KOe MaZeHne CKOPOCTH BHI000pa30BaHMsI, 00yCIOBIEHHOTO TOPH-
30HTAJIBHBIM TIEPEHOCOM U MOTEPEi TEHOB, YTO MOXKET OBITh OOBSICHEHO TEM, YTO YCH-
JICHHBIH OTOOp 3aTPyIHSET MOSBICHHE HOBBIX JKU3HECIIOCOOHBIX TOIMYISINMI, KOTOPhIE
MOTJIH OBI 3aHATHh NOTEHIIMAIFHBIC SKOJIOTHYECKHE JINIIEH3WU. B To e BpeMs ymepeH-
HBII (ar Urpaet poiib CTA0MITU3NPYIONIETO (GaKTOpa, MOAABISAIONIETO Ype3MEPHOE BUIO-
o0pa3oBaHKe U CIIOCOOCTBYIOIIETO MEPEXOY IKOCUCTEMBI B CTAllMOHAPHOE B CMBICIIE
YHCJIa BUJIOB COCTOSTHHE.
Jocmynnocms: I'OK noctynen Ha caiire (http://evol-constructor.bionet.nsc.ru), Moaenb-
HbIE CLICHAPUU — I10 3aIIPOCy aBTOpam.
brazooapnocmu: Pabora nognepxkana rpanrom POOU Ne 15-07-03879 u OromkeTHBIM
(mHAHCHPOBAaHKEM TIO TOCY/IapCcTBEHHOMY 3anaHuto (mpoekt Ne 0324-2016-0008).
Cnucox numepamypui
1. Koskella B., Brockhurst M.A. (2014) Bacteria-phage coevolution as a driver of ecological and evolution-
ary processes in microbial communities. FEMS Microbiology Reviews. 38(5):916-931.
2. Gomez P. et al. (2014) Population mixing promotes arms race host-parasite coevolution. Proc. R. Soc.
London B: Biol. Sci. 282(1798):20142297.

3. Klimenko A.L et al. (2015) Modeling evolution of spatially distributed bacterial communities: a simula-
tion with the haploid evolutionary constructor. BMC Evol. Biology. 15:S3.

176 BELYAEV CONFERENCE « SESSION “BIOINFORMATICS”



ORTHOSCAPE: CYTOSCAPE ITPUIOXEHUE [T AHAJTIM3A
9BOIIOIVOHHBIX XAPAKTEPUCTUK TEHHBIX CETEN

3.C. Mycradpun'*, JI.A. Apoununkos'?, K.B. I'yn6un', FO.I. Marymikun' 2,
C.A. JJamuun' 2

T@UL] Unemumym yumonozuu u 2enemuxu CO PAH, Hosocubupck, Poccus
2 Hosocubupckuil 2ocyoapemeennuiil yhusepcumem, Hosocubupck, Poccust
*e-mail: mustafinzs@bionet.nsc.ru

Kuarouessie cioBa: Cytoscape, opmonoz, napanoe, 2eHnas cemn, 2601i10Yyus, uiocmpamuepapus

Momueayus u yenu: CylmiecTByeT MHOKECTBO IIPOrPAMMHBIX KOMILJIEKCOB, Pa3padOTaHHbIX
JUTSL BU3yaT3alliK ¥ aHAJIN3a CeTel B3aUMOJICHCTBUI OMOIOTHYecKiX 00bekToB. Cytoscape
(http://cytoscape.org/) sBISETCS OIHUM U3 CaMbIX CIOXXHBIX W MHOTO(YHKIIHOHAIbHBIX.
Cytoscape 03BOJISET 0JIb30BATEISM PACIIUPATH BOSMOKHOCTH ITAKETa C TOMOIIBIO CO3IaHUS
MIPUIIOKEHUH, B KOTOPBIX OHM MOTYT PEaIM30BbIBATH MHTEPECYIONIUI UX (pyHKIMOHAN. JlaH-
HBIC TPIIOKSHUS MOTYT OBITH BCTpOeHHI B Cytoscape ¢ omoOpenus pa3padorunka. Ha maHHbIH
MOMEHT peann3oBaHo 6osee 100 mpuitoyKeHHid, OTHAKO CPEeNI HUX B ITOJIABIISIOIEM MEHbIIH-
CTBE HaXOJATCS NMPUIIOKECHHUS, HAITPABIICHHBIE HA MCCIISIOBAHUE YBOIFOIIMOHHBIX 0COOCHHO-
CTEl TEHHBIX CeTeH M BKIFOUCHHBIX B HUX IeHOB. MBI pa3paboTaiu coOCTBEHHOE TIPHITOKE-
Hue — Orthoscape, HanpaBJIeHHOE Ha OCYIIECTBICHNUE YBOITIOIIMOHHOTO aHAJM3a TEHHOM CEeTH.
Memoowt u areopummsi: Mbl ncnioiib3oBanu cucremy 6a3 nanubpix KEGG (http:/ www.kegg.
jp/) U1 IOITyYeHUsI TCHHBIX CETel, TOMOJIOTOB, OCIKOBBIX TOMEHOB, HYKJICOTHIHBIX/aMUHO-
KHCJIOTHBIX MOCJIEA0BATEIBbHOCTEN U TAKCOHOMUYECKUX TPy OPraHu3MOB. BxoaHbie ceTn
MOYKHO IMONy4uTh ¢ moMompio miaruHoB CyKeggParser (u3 6a3er KEGG), GeneMANIA
(moctpouTth o Habopy renos) u CyPath2 (B hopmare BioPAX). C moMomIsro mpriioKeHHst
MOYKHO yYCTaHABJIMBATh, SIBISIOTCS JIM T€HbI CETH TOMOJIOTUYHBIMH (TTOUCK OPTOJIOTOB/Mapa-
JIOTOB) JIpYT APYTY TPH 3aJaHHBIX MapaMeTpax WACHTHIHOCTH WX MEPBHYHBIX ITOCIIEIOBA-
TENLHOCTEH, X 00BEIUHATH TOMOJIOTUYHBIC TPYIIIBI TeHOB B Kiactepsl [ 1]. C moMomipo aHa-
TM3a PEACTAaBICHHOCTH OPTOJIOTOB T'eéHa B TAKCOHOMUYECKHUX IPYMIaX OPraHu3MOB, 8 UMEH-
HO TIOMCKA MTOCIITHETO 00IIEeTO TMpeka, MOYKHO YCTAaHOBUTH MPEIITONOKUTEIFHBIN BO3PacT
reHa, BeIpaXeHHbIH B Buje ¢rryma [2]. C IOMOIIBI0 aHAIN3a HYKICOTHIHBIX ITOCIEI0Ba-
TEIBHOCTEH, KOMUPYIONIUX TeH U €T0 OPTOJIOTH, MOYKHO YCTAHOBUTH WHJICKC IaBJICHUS €CTe-
CTBEHHOTO 0TOOpa ITyTEM ITONCKA OTHOIICHHSI CHHOHUMHUYHBIX 3aMEH K HECHHOHIMHUYHBIM.
Pesynomamur: B kauecTBe pesyibraTa MoJib30BaTesb MOJIydaeT Bce HEOOX0MMOe JaHHBIE B
nByx Bunax. 1. Madopmanus o roMOJIOrHYHBIX KJIACTepaxX U MOCYUTAHHBIX IBOJIOIIMOHHBIX
WHIEKcax 3aHoCcuTCs B Tabnuiry cet Cytoscape. [lomp30BaTenb MOXKET OKpaInBaTh CETh C IO~
MOIIBIO IBYX IIBETOBBIX CXEM (S-1IBETOBasi TEIUIOBAsi KapTa U CUHE-KpacHas rpaJiueHTHas CXe-
Ma) M U3MEHSTh TIOJIOKEHHSI Y3JIOB C TOMOIIBIO CPEJICTB KOMIIOHOBKH, B35IB 32 OCHOBY JIFOOYFO
U3 TIOCUNUTAHHBIX MepeMeHHBIX. 2. Co3marorcs html oTdeTsI: a) I KaXKJ0H CeTH OTAEIbHO;
JUTSL KQKJTOM YHUKAIbHOM Mapbl TOPOTOBBIX 3HAYEHUH 0TOOpa OPTOIOTOB CO3/1AETCs COOCTBEH-
Hasi THCTOTpaMMa C pe3yJibTaTaMi M PaCcCUUTBHIBACTCS UTOTOBAs CTATHCTHKA 10 ceTH; 0) co3-
JTaeTCsI OOIINI OTUYET, B KOTOPOM COOMPArOTCS TPapUKH CO CPAaBHEHUEM CETEH MEXTy COOOM.
3axnouenue: Orthoscape Mo3BOJSET aHATU3UPOBATh IEHHBIE CETH M CAMOCTOSATENIbHBIE Ha-
OOpBI TEHOB U MMOJyYaTh WHPOPMAIIUIO O MOJEKYISPHON SBOIIOIUKN T'€HOB, BXOIAIINX B
CeTh, @ TAK)KE CETH B IEJIOM.
Hocmynnocmy:  http://apps.cytoscape.org/apps/orthoscape;  https://github.com/ZakharM/
Orthoscape
brazooapnocmu: Viccnenoanue nomaaepxano rpantom PH® 14-24-00123.
Cnucox rumepamypbl
1. Gabaldon T., Koonin E.V. (2013) Functional and evolutionary implications of gene orthology. Nat. Rev.
Genet. 14:360-6.
2. Quint M. et al. (2012) A transcriptomic hourglass in plant embryogenesis. Nature. 490:98-101.
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KAHIONITATHBIE SNP-MAPKEPDBI TATA-BOKCOB ITPOMOTOPOB
IF'EHOB YEJIOBEKA JIA PEITPOOYKTVBHOTI O IIOTEHIITAJIA

ML.IIL. TTonomapenko'*, 1.B. Yamaesa!, /I.A. Pacckasos', E.b. Ilapsimosa,
N.A. Ipauxosa', E.B. Kammna', JI.K. CaBunkosa', [1.M. IToHOMapeHKO?,
JI.B. Ocamuyk', A.B. Ocamuyk!

T@UL] Unemumym yumonozuu u 2enemuxu CO PAH, Hosocubupck, Poccus
2 lemcxuit 2ocnumans Jloc-Anooceneca, Ynusepcumem FOaxcnou Kanugopnuu, CILIA
*e-mail: pon(@bionet.nsc.ru

KiroueBbie cnoBa: SNP, TBP, TATA-60xkc, npomomop, eeH, penpoOyKmueHulll NOMeHyua.

Momusayus u yenv: CTpeMHUTENbHBINA IPOrPECC MEAULMHCKON HAyKH, YPOBHS TEXHOJIO-
ruid, 00pa30BaHuUs U KyJIBTYPbI U3 T0OJa B O[] YJIyUlIaeT KauyeCTBO U HPOJAOJKUTEIbHOCTh
KU3HU JTrofeid. COBpeMEeHHBIH YeI0BEeK 3aKOHOMEPHO CTaBUT Bompoc: «Kak st cam Mor Obl
€ILI¢ YITYYLIUTh KAUECTBO U IPOJOJKUTEIBHOCTD MOCH KHU3HH U KU3HU MOUX OITM3KHUX 7
Memoowl u ancopummor: OTBET Ha 3TOT BOIIPOC B TEPMHUHAX MPEIUKTHBHO-IIPEBEHTUB-
HOU NepCOHAIN3NPOBAHHON MEIMIIMHBI HCKAJIX C UCIIOJIb30BaHUEM ABYX Web-CepBUCOB:
(i) SNP_TATA Comparator (beehive.bionet.nsc.ru/cgi-bin/mgs/tatascan/start.pl) mis
MIOWCKa ajuiesiell OMHOHYKIeOTHAHOro noiauMopdusma (SNP), n3MeHSIoMMX CpoaCTBO
TATA-cBs3piBatomiero Oenka (TBP) k TATA-Ookcam poMOTOpPOB T€HOB YeNIOBEKa U
(ii) PubMed asnst moncka peTpoCHeKTUBHBIX KIMHUYECKUX 0030pOB 00 M3MEHEHHSIX (PH-
3MOJIOTMYECKHX ITOKa3aTeIeH PepoayKTHUBHOTO IOTEHIMAJa y HOCUTEICH 3THX aJljIeTIeH.
Pesynomamer: Beero naiinen 51 SNP-mapkep KEHCKOro penpogyKTUBHOTO IOTEH-
1uana, CrocoOHbI m3MeHuTh cpoactBo TBP x mpomortopam renos. Hampumep, us-
BecTHBIN 15563763767 [1] n xanguaatHeie 18779755900, 1749456955, 15746842194,
rs754815577 (aTa padora) SNP-mapkeps! TpoMO03a 1 HHGAPKTa MUOKAp/a yBEITNIHBA-
10T cpoacTBo TBP k mpomoTopy reHa £3 TpoMOOKHHA3BI YeI0BeKa, YTO MPUBOAUT K U3-
OBITKY 3TOT0 MHIYKTOPA CBEPTHIBAHUS KPOBHU. Y OCpEMEHHBIX )KEHILNH CHHAPOM XbI032a
MIPOBOLIPYET TPOMOO3 C JIETAIILHBIM UCXOJOM [2], XOTS 3TOT CUHAPOM MOXHO JAUArHO-
CTHPOBATh ¥ yCTPAHUTH Ja’ke Ha CAMbIX PAHHUX CTAAMAX €ro pa3Butus [3]. Y skeHIIMH,
Hecymux Takue SNP-mapkepbl, mpenBaputeibHas NPOQHUIAKTHKA 3TOTO CHHIPOMA
nepes IIaHupyeMold O0epeMEHHOCThI0 MOXKET YMEHBIIUTh PUCK €€ JICTAIbHOIO HCXO-
na. MHpapkT Muokapaa — oueHb OIaCHOE OCIOKHEHHE OEpEMEHHOCTH, PUCK KOTOPOTO
YBEJIMUMBACTCS C BO3PACTOM MAaTepH, IIPH MHOTOIUIOAHON OEpeMEHHOCTH, TUIIEPTOHUH,
MPEIKIAMIICHH, Y KYPSILIHUX KEHIIUH [4], a TakKe NpH HEPeryIsIpHOM MEHCTPYalbHOM
LUKIIE, TpY OepeMEeHHOCTH B Bo3pacte 10 20 JIeT, Ipy HAJIMYUHM B aHAMHE3€ MHOTOUHC-
JICHHBIX OepeMeHHocTeH [5].

3aknouenue: B pyciie TepoOHTOIOINH, CBI3YIOIIEH BOCIUHO PEHPOAYKTHBHBIM MOTEH-
1Ma, Ka94ecTBO U MPONODKUTEIILHOCTD JKU3HU [6], coOpana uHpopmanus 1j1st TeX, KTO
X0TeJ Obl IPEeIOTBPATUTh 3a00JICBaHNUS, COOTBETCTBYIOILUE aJICNISIM UX paciuudpoBaH-
HBIX TCHOMOB.

Chucox aumepamypul

1. Arnaud et al. (2000) Arterioscler. Thromb. Vasc. Biol. 20:892-8. d0i:10.1161/01.atv.20.3.892.

2. Sun et al. (2014) Int. Med. Case Rep. J. 7:159-63. doi:10.2147/imcrj.S71321.

3. Hughes. (2010) Int. J. Clin. Pract. 64:1183-4. doi:10.1111/j.1742-1241.2010.02340.x.

4. Bush et al. (2011) Eur. J. Prev. Cardiol. 20:12-20. doi:10.1177/1741826711432117.

5. La Vecchia et al. (1987) Am. J. Obstet. Gynecol. 157:1108-12. PMID:3688065.
6. Bowles. (1998) Med. Hypotheses. 51:179-221. doi:10.1016/S0306-9877(98)90079-2.
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MEXAHWM3MBbI YCTOMYNBOCTU IMIIEHMUIIbI
K IIATOT'EHHBIM I'PUBAM

O.I. CmupnuoBa*, A.B. KoueTos
DPUL] Unemumym yumonozuu u eenemuxu CO PAH, Hosocubupck, Poccus
*e-mail: planta@bionet.nsc.ru

KiroueBble ciioBa: nwenuya, namoeennsie epubbl, 2eHvl YCMouyu8oCmu, 2eHHAas cemny, 06a3a OGHHLIX

Momusayus u yeau: PacTeHus UCIIONb3YIOT KOHCTUTYTHUBHbBIE U MHIYLIUPOBaHHBIC Me-
XaHU3MBbI 3aIIUTHl B OTBET Ha JEHCTBUE MATOTCHOB. Y MIUCHMLBI UACHTH()UIMPOBAHO
HECKOJIBKO JIECATKOB I'€HOB 3allUTHOIO OTBETA, HEKOTOPbIE U3 KOTOPHIX CEKBEHUPOBA-
Hbl. 3HAaHUE HYKJICOTHIHBIX [1OCIIEI0BATEILHOCTEH IT€HOB YCTOMUMBOCTH CYILIECTBEHHO
yAy4lIaeT MOHMMAHHE MOJICKY/SIPHBIX MEXaHHW3MOB PEry/siUM UMMYyHHTETa. UTOOBI
CHCTEMaTU3UPOBATh UMEIOLIMECS B HAyUHBIX IMyONMKALMIX AaHHBIC U M3YYUTh MeXa-
HU3MBI, JIEXKAIE B OCHOBE YCTOMYMBOCTH K ITaTOI€HAaM, MbI CO3aJIu 0a3y IaHHbIX CEK-
BEHUPOBaHHBIX TeHOB ycTrorunBocTy mieHuIp! (PRG — Pathogenesis-Related Genes) u
PEKOHCTPYHPOBAJIN T'€HHYIO CETh C yYacTHEM 3THX [CHOB.

Memoowl u aneopummut: I'eHHas CETh IOCTPOEHA C UCIOIb30BaHUEM TexHoaoruu Gen-
Net, py4HOro KypupoBaHUS U HCHOJIB30BaHMS JIUTEPATYPHBIX JaHHBIX. ba3a maHHBIX
PRG co3nana Ha mmardopme SRS. OO0beKTH TeHHOI ceTH, IpeCTaBICHHON B popmare
HTML-cTpanuupl, cHaOXeHbl aKTUBHBIMU CCHUIKAMH Ha YUETHbIE 3aIIUCH T€HOB B CO3-
nagHoM Hamu Oase maHHbBIX PRG.

Peszynomamer: baza PRG conepKUT HYKIEOTUIHBIE MOCICAOBATEILHOCTH aJIEIbHBIX
BapUaHTOB I€HOB, 00ECIEYNBAIOLINX Pa3HbId YPOBEHb YCTOWYMBOCTH K 3a00JI€BaHHSIM,
BBI3BaHHBIM I'pHOHBIMHU TaToreHamu. B 0asze mpencrasiena uHdopmaunus o Mpomykre
reHa u ero ()yHKUUSIX, M3MEHEHHH 3KCIPECCUM B OTBET Ha JICHCTBUE MATOTCHOB, TOP-
MOHOB M YCJIOBUH OKpYXaroLeH cpebl, XpOMOCOMHOH JIOKaJIN3alMH ['€Ha YCTOHYNBO-
ctu. [IpuBonsTCs JaHHbBIE O MaTOreHe, 3a00JIeBaHUM M CCHUIKU Ha COMYTCTBYIOLINE Oa3bl
nmannbix GenBank u UNIPROT. ba3a PRG cHa0keHa cucTeMol ITOKMCKA, IT03BOISIOIIEH
HaXOIUTh HYXKHbIE T'€Hbl U UX HYKJICOTHIHBIC ITOCJICAOBATEIIEHOCTH 110 CHELHUATbHBIM
3anpocaM. B reHHo#i cetu npencTaBiaeHbl B3aUMOAEHCTBHS I'€HOB, OCJIKOB M PETYIISTOP-
HBIX MOJICKYJI, IPUBOSIINE K (POPMUPOBAHUIO 3ALIUTHON peaKuy pacTeHUH B OTBET Ha
JeicTBUE MAaTOTeHHBIX IPpUOOB. MoeKysipHble MEXaHU3MBbI, oOecnedrBaonme QyHk-
LOHUPOBAHUE T€HHOM CETH, CBSI3aHbI C U3MEHEHHEM CKOPOCTH TPAHCKPUILIMH, CTa-
ounbHocTn PHK, Tpancnopra mioko3bl. BaxkHy1o poiib UTpaioT CUTHAIBHBIE MOJICKYJIBL,
TaKWe KaK CAJIMLIIOBAsl KUCIOTA, aKTUBHbBIE (POPMBI KHCIOPOIA, IIIIOKO3a U [IULEPOII-
3-docdar. Hapsay ¢ HO3UTUBHBIMU PEryJISITOPAMH, B TEHHOW CETH MPUCYTCTBYIOT U HE-
raTUBHBIEC PETYIATOPDI, AEHCTBUE KOTOPHIX HAIPABJICHO Ha CTAOMIIM3ALMIO IIpoLecca.
3axnouenue u docmynnocms: baza PRG u reHHas ceTb MO3BOJISIOT CHCTEMAaTH3HPO-
BaTb U BU3YaJIN3UPOBATh HAKOIIJICHHBIC JaHHBIC, BBIICIUTh PETYISITOPHBIC MOJICKYJIB 1
MIPOLIECCH, CBSI3aHHbIE C YCTOMUMBOCTHIO. | €HHAs ceTh pacmnosoxeHa 1o agpecy http://
wwwmgs.bionet.nsc.ru/mgs/gnw/genenet//viewer/Plant%20fungus%20pathogen.html.
baza PRG pacronoxena mo azapecy http://srs6.bionet.nsc.ru/srs6bin/cgi-bin/wgetz?-
pagettop+-newld.
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CIOKHASA MIMHAMUMKA JIOKAJTBHON TPAHCJIAIIUN
B CUHAIICE: MATEMATUYECKAS MOJEJIb

E.A. Tpudonosa'*, T.M. Xnebomaposa', B.B. Koraii>*, B.A. Jluxomsaii'-?
I ®UL] Unemumym yumonozuu u 2enemuxu CO PAH, Hosocubupck, Poccus

2 Unemumym mamemamuxu CO PAH, Hosocubupck, Poccust

3 Hosocubupckuii 2ocyoapemeennulil ynusepcumem, Hosocubupck, Poccust

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

KuroueBsle ciioBa: enymamamepeuveckue cunancol, mTOR cueHanbHulii nyms, paccmpoiicmea aymucmu-
4ecKo20 Cnekmpa, mMooenuposanue, oupgepenyuarvHbvie ypagHerus, 3anasoviéaruue
apeymMeHmbl, Xaoc, OCYUNIAYUU, MHOHCECTNBEHHbLE AMMPAKMOPbL

Momusayus u yenu: 1LleHTpanbHBIM PETYIATOPOM JIOKAJIBHOW TPAHCISLUU B CHHAICE
ABIsAETCSl CUTHANBHBIA IMyThb MTOR, KOMIOHEHTBHI KOTOPOTO M3BECTHBI KaK I€HETH-
YeCKHe MapKepbl TAKMX HEHPONCHUXMUYECKUX 3a00JE€BaHUM, KaK ayTHU3M M SIHJICICHS.
CIoXKHOCTh MEXAHH3MOB PETYJSLUM JIOKAJIbHON TPAHCISLUM B CHHAICE IMO3BOJSET
MPENOI0KATE HAJTMYUE TOHKHX B3aUMOOTHOIIEHHH MEXTy KOMIIOHEHTAMH JTOW CH-
CTEeMBI, onpenessomux 3GdeKTUBHOCT TpaHcauuu aeHaputHoid MPHK B orBer Ha
crumyisinnio mGluR penenrropos. KitroueBbiM urpokoM B 3To# cucteme siBisiercss PHK-
cBs3pIBatonmii 6enok FMRP, koropsiii B pochopuarpoBaHHOM COCTOSIHUN OJOKHAPYET
TPaHCIALUIO, a B edocopruinrpoBaHHOM — akTuBHpYyeT. DocopuinrpoBaHue 3aBUCUT
ot S6 kuHa3wl, a nedochopunmupoBanue — ot PP2A gocdarasbl, KOTOpble aKTUBUPYIOTCS
B oTBeT Ha ctumyisinuio mGIuR peuenTopoB depe3 pasHble CUTHAJIBHBIC KACKaAbl U C
pasHoil CKOpOCThIO. JlMHAMUYECKHE aCTIeKThl (YHKLIMOHUPOBAHHS 3TOH CUCTEMBI MPaK-
TUYECKH HE UCCIIEOBAHBI.

Memoowr u aneopummul: {1 aHanu3a UCIOIb30BaHBI METOABI MATEMAaTUYECKOTO MOJIE-
JUPOBAHMUS U in Silico SKCTIEpUMEHTA.

Pesynomamur: Pazpaborana maremarmueckass moaens FMRP-3aBucumoit perymsmun
CHHTE32a OEJIKOB PELENTOPHOrO KOMIUIEKCA Ha TOCTCUHANITUYECKON MeMOpaHe IiTyTama-
TEPrUYeCKUX CHHAICOB B OTBET Ha ctumyssinuio mGluR penentopoB u nucciienoBaHbl
PEKUMBI €€ AUHAMUYECKOrO MOBEACHUS in Silico B 3aBUCUMOCTH OT [TapaMETPOB aKTH-
BallMX 1 OJIOKMPOBAHMS MIPOLECCa TPAHCIISILIMKI, BPEMEHN SKCIIOHUPOBAHUS de nOVO CUH-
TE3UPOBAHHOTO PELENITOPHOTO OejKa Ha MeMOpaHe, a TaKKe CIOKHOCTH MEXaHHU3MOB
PeryisilMy TPaHCIAUMU yepe3 curHaibHblid myTh mTOR. Monens npenckaspiBaeT Bo3-
MOXHOCTb BO3HHUKHOBEHHS KOJIEOaTebHON, Xa0TUUECKOH U Ja)ke TMIIEPXaoTHYECKON
JUHAMHUKH CHHTE3a MOCTCHHANTHYECKHX OEJKOB, a TaKKe MHOXXECTBEHHBIX aTTpak-
TOPOB B (PU3HOJIOTHUECKON 007acT! (PyHKUMOHUPOBAHUS CHUCTEMBbI JIOKAJIbHOM TpaHC-
JSIUUM B aKTHBHPOBAHHOM CHHarce. MoJenb TakKe MPEICKa3bIBAE€T, YTO YEM BBIIIE
CIIO)KHOCTh Me€XaHM3MOB cynpeccud FMRP-3aBucumol TpaHCIsAIUM ¥ HETUHEHHOCTh
npoueccos nepenauu curnana yepe3 mTOR, Tem Oosibliie BeposSsTHOCTh BOSHUKHOBEHHUS
Xa0THYECKON JTUHAMHKH.

3axniouenue: IlomydeHHbIE PE3yabTAThl TO3BOJISIOT MPEAMONI0KNTE, YTO B OCHOBE ay-
TH3Ma, CBS3aHHOTO ¢ runepaktuBanred mTOR, nexar nnHaMuYecKkre HapyIIEeHHs pe-
JKUMOB CUHTE3a IOCTCUHANTHYECKUX OENIKOB B OTBET Ha ctumy o mGluR peuento-
POB Ha MOCTCHHANITHYECKOM MeMOpaHe BO30YKAAIOLINX CHHAICOB.
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MOJIEKYISAPHAS 3BOJION A BEJIKOB CEMEVICTBA YUCCA

W.U. Typuaes*, B.B. Cycnos, K.B. I'yu0uH, /I.A. ApoHHUKOB
QUL Unemumym yumonoeuu u eenemuxu CO PAH, Hoéocubupck, Poccus
*e-mail: turn@bionet.nsc.ru

KioueBble ciioBa: Oenku YMCCG, ¢ﬂ(l6uH MOHOOKCUCEHA3bl, MOJIEKYIAPHAA I60IIOYUA

Lenv u momusayus: llens HaIIEro MCCIENOBAHHUS — MPOMCXOXKICHHE M YBOIIONHUS OCITKOB
cemeiicrea YUCCA.

Memoowt u ancopummsi: Tomonoruunsie nocnenaoBarenbHocTn 0enkoB YUCCA A. thaliana
ObUIM WICHTU(UIMPOBAHBI ¢ HcIoinb3oBaHueM nporpamm BLASTP u DELTA-BLAST B
NCBI. BripaBHuBaHHE TOCIEIOBATEIILHOCTH OEIKOB pEKOHCTpyHpoBaHo B Promals. Tpex-
MEpHBIE CTPYKTYphI OeJIKOB pekoHCTpyHpoBaHbl B [-TASSER 4.4. TTocine 4ero O UCIIONb-
30BaHBI Pa3IMYHbIC HHCTPYMEHTSI I yTOUHEHUs cTpyKTyphl 0enkoB (FG-MD, ModRefiner,
i3Drefine, GalaxyRefine). Unentuukarus rpanui OCIKOBBIX JOMEHOB ITPOBOIUIIACEH C yUe-
TOM TPEXMEPHBIX CTPYKTYP OCJIKOB; AJISI 3TOH 1IeTH MBI HCTIONb30Bamu cuctemy ThreaDom.
Pesynomamut u 3axarouenue: AHanu3 QUIOTeHETHYECKOTO JIepeBa PaCTUTENbHBIX U Hepac-
TUTENBbHBIX TOMOJI0TOB Y UCCA BBISIBUII TPH TPYIIIBI OCITKOB, KOTOPBIE OTIUYAIOTCS IPYT OT
JIpyTa 1o (yHKIUOHAIBHBIM CaiiTaM, PU 3TOM COXPAHSIOT JOMEHBI U TPEXMEPHYIO CTPYK-
Typy: (1) 6enku FMO (Bkmouas 6einkun YUCCA), oyt Bce OHHM cojepxar B caiite FMO
MoTuB FxGxxxHxxxY/F, 3 ctpykrypHbIX goMeHa (SD) n KOpoTKyt0 BBEICOKOTHAPOHOOHYIO
BHYTPEHHIOIO IETIIIO B IIEHTPAIIFHOM TOMEHE OelKa, IIOTHO 3aKPBIBAIONIYIO €T0 aKTHBHBIH
neHtp; (ii) Baeyer—Villiger MoHOOKcHTEHA3bI, Bce OHU cojiepkaT MOTUB FXxGxxxHxxxW,
3 SD u niauHHY0 THOKYI0 BBICOKOTHIPO(MUIbHYIO BHYTPEHHIOIO METIII0 B LIEHTPAJILHOM J0-
MeHe, HaxOJISIIYOCs BOTM3U aKTUBHOTO IIeHTpa; (iii) rpyria OellkoB, XapaKTepUu3yromascs
npeobiaganuem motuBa FxGxxxHxxxH u 4 SD. CemelicTBa 0€1KOB 1 U i1 y>Ke ONMUCaHBI B
[1], CemeiicTBo OenkoB iii — ¢ FMO motuBoM FxGxxxHxxxH He ommcaHo B jmTeparype.
Harw pe3ynsraTel MOKa3bIBaOT, YTO 3TH TPH IPYIIIEI OSJIKOB MMEIOT pa3inyHble pepMeHTa-
THUBHBIC (YHKIMHU. [ToaTOMY OCJIKH ii U 111 TPYIIIT MOCIIEIOBATEIIEHOCTEH MOXKHO pACCMaTPH-
BaTh Kak He oTHocsAmmecs K cynepcemeiictsy FMO/YUCCA, 1 oHM TOTKHBI OBITH UCKITIO-
YeHBI U3 JaJbHEHIIero ananmm3a. Mbl ONPeAeIiIn, YTO OIMKAUIIIIMI TOMOJIOTaMH OCJIKOB
YUCCA snsitorcst Y UC-1ono0HBIe OSIIKH TOYBEHHBIX OaKTepHii (MHOTHE U3 HUX — CUMOU-
OHTBHI BBICIIUX PACTEHUI) U OeNKU IMaHOOaKTepuid. AHAIU3 TPEXMEPHBIX CTPYKTYp OENKOB
YUCCA (YUCCAL, 2, 4-6, 10 A. thaliana) BeisBun Tpu paiioHa: N-koHmeBoit (1-141 ax.,
no3utmu y YUCCAL0 4. thaliana), uentpanshbii (142-311 aa) u C-xonneBoi (312-383 aa).
benxkn YUCCA 00pa3yioT IBYXCYOBEOIUHUYIHYIO CTPYKTYpY: HepBasi CyObeINHHIA COCTO-
UT M3 [IEHTPAIBHOTO paiioHa Oenka, BTOpas )K€ COCTOMT U3 KOMOMHAIMKM MEXIy ero N- u
C-xoHIIeBBIMU paiioHaMu. DUIIOTCHETHYECKUH aHAIN3 ITOCIIEI0BATSILHOCTEH, POBEICH-
HBIA JUTSE KQXKJIOTO M3 TpeX pailoHOB Oeika, IMoKa3aj, YTO TOIMOJIOTHS (DUIOTEHETHYECKUX
JIEpeBbEB JUIsl HUX pa3iinyHa. Tomonorus (puaoreHeTH4ecKoro [epesa LeHTPaIbHOTo pailoHa
YUCCA cooTBETCTBYET CTaHIAPTHOW (PUITOTCHUH BUJIOB PACTCHUH (B OTJIMYHUE OT TOITOJIOTHH
JepeBa Bcero Oenka). OHAKO TOMOJIOTHS JIEPEBhEB Kak N-KOHIIEBOTO, Tak U C-KOHIIEBOTO
paitonoB YUCCA orinyaercst oT GUIOTeHHH BUAOB pacTeHni. ClieoBaTeIbHO, pa3inine
MEKIY TOTOJOTHSIMU (DMIOTCHETHYECKHUX JepeBheB Tpex paitoHoB Oenka YUCCA moxer
OBITH 00YCJIOBIICHO JTHOO Pa3IMYMsIMU B dBOJIOIMOHHBIX peXUMax (HalpuMmep, YCKOPEHUE
WM CTAOMIIM3AISI HBOMNIOLHUN), THOO HATMYHUEM TOPH30HTAIBHOTO IepeHoca (pparMeHTOB
JIHK, B cooTBeTcTBYIOMIMI paiioH Oerka.

brazooaprocmu: Tlopnepxano OOIKETHBIM (DMHAHCHPOBAHUEM IO TOC3aJaHUIO (TIPOCKT
Ne 0324-2016-0008).

Cnucox numepamypul

1. Riebel A. et al. (2013) J. Mol. Catal. B Enzym. 88:20-25.
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ALTERNATIVE SPLICING, ISOFORMS AND ROLE OF GRIN1 GENE
EXPRESSION IN BEHAVIOR OF RATS SELECTED BY AGGRESSIVE
BEHAVIOR

V.N. Babenko!'*, I.V. Chadaeva'-2*, A.O. Bragin!, Y.L. Orlov!, A.L. Markel?
! Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia
2 Novosibirsk State University, Novosibirsk, Russia
*e-mail: bob@bionet.nsc.ru
ichadaeva@bionet.nsc.ru

Key words: alternative splicing, glutamate receptor, NMDA, aggressive behavior, RNA profiling, rat

Motivation and Aim: The Grinl gene encodes the NMDA receptor subunit, which is
known to perform a regulatory function in the neurotransmitter and metabolic processes
in neurons: it determines neuronal excitability, synaptic plasticity, participates in the
organism response to stress and in the pathogenesis of a number of neuropsychiatric
diseases, also it plays a key role in regulating long-time changes in synaptic activity [1].
The aim of our work was to identify differences in the expression of the Grinl gene and
its isoforms as a result of the alternative splicing process in rats selected by aggressive
behavior [2].
Methods and Algorithms: As a result of RNA-sequencing, data were obtained on the
gene expression in brain of rats selected for aggressive behavior [3]. Genes were exam-
ined where the differences in the expression (FPKM) values of replicas of a particular
brain region did not exceed the standard deviation of expression (FPKM) calculated for
all samples. The identification of alternative splicing for the considered RNA-sequenc-
ing data was performed using the rMATS program.
Results: A detailed analysis of the Grinl gene isoforms was performed, the distribution
of which is significantly different between aggressive and tame rats. It was shown that
the hypothalamus is characterized by the absence, as a result of alternative splicing, of
Grinl exon 5. The variants of other exons combinations, — E21 and E22, behave in a
distinguishable way. Thus, the shortest isoform is predominantly expressed in the hypo-
thalamus of aggressive individuals, while the major isoform of the tame rats corresponds
to the sample from the mesencephalic tegmentum. Analysis of the expression profiles of
the Grinl isoforms shows that the major isoform is most expressed in the hypothalamus
of the aggressive rats, which is the shortest transcript and also the E22 short variant. In
tame rats, this isoform was expressed on average for the entire sample, while expression
of the isoform with the included E21 was increased.
Conclusion: We suppose that the observed difference in the Grinl expression in aggres-
sive and tame rats can partially determine the corresponding specific behavior. This is
consistent with the literature data that the neurons depolarization of the hypothalamus of
aggressive rats occurs more intensively than in tame rats.
Acknowledgements: Supported by ICG SB RAS budget project 0324-2016-0008.
References
1. Li F. et al. (2009) Memory and the NMDA Receptors. N. Engl. J. Med. 361(3):302-3.
2. Plyusnina I.Z. et al. (1997) Selection vector and ontogenetic development of behavior under domestica-
tion of wild Norway rats. Genetika. 33(8):1149-54.

3. Babenko V.N. et al. (2016) Analysis of differential gene expression by RNA-seq data in brain areas of
laboratory animals. J. Integrative Bioinformatics. 13(4):292.
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SOFTWARE FOR VISUALIZATION AND ANALYSIS
OF CHROMOSOME-SPECIFIC DNA SEQUENCES
FOR FISH DIAGNOSTICS

A.G. Bogomolov!**, A M. Spitsina?, N.L. Podkolodnyy!, N.B. Rubtsov"?
! Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia

2 Novosibirsk State University, Novosibirsk, Russia
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Motivation and Aim: The causes of many hereditary and congenital diseases are chromo-
some abnormalities. One way to detect these changes is the method of FISH with chro-
mosome-derived DNA probes. The problem of its usage is associated with a large num-
ber of repeated sequences in chromosomes. This paper presents software for visualiza-
tion and analysis of chromosome-specific DNA sequences in metaphase chromosomes,
which helps to solve this problem without suppression of repetitive DNA hybridization.
Methods and Algorithms: The software uses the previously developed VISSIS (visual-
ization specific signal in silico) method [1]. This method was significantly improved.
Some steps of image processing have become semi-automated: segmentation of chromo-
somes (method of watershed and methods based on average difference filter were used),
detection and rejection of interphase nuclei and stain debris.

The following additional procedures were applied: automate filtration of DAPI channel
(median filter), new procedure of normalization intensity of signals, separate detection
and processing of bright regions in the image (bright objects are detected using threshold
methods). The ratio of mean signal intensities in the point belonging to the medial-axis
of the objects was used as a new feature for classification of chromosomes.

Results: The ViSS software for visualization and analysis of chromosome-specific DNA
sequences by FISH with microdissected DNA probes on metaphase chromosomes was
developed. It was tested on early-obtained microscopic images. Image processing be-
comes less time consuming due to the developed user-friendly interface and the im-
provements of the method. The obtained results showed that the accuracy of the chromo-
some’s classification increased in comparison with the previous version of the method.
Acknowledgements: This study was supported by RFBR grant No. 16-34-00498 mol_a.
References

1. Bogomolov A.G. et al. (2012) Visualization of chromosome-specific DNA sequences by FISH of micro-
dissection DNA Probes with metaphase Chromosomes. Rus. J. Genetics. 2(6):413-420.
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THE APPROACH FOR RECONSTRUCTION OF AMYLOID
STRUCTURE IN VIVO

S.A. Bondarev'**, O.I. Poleshuk', G.A. Zhouravleva'-?, A.V. Kajava**
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Motivation and Aim: Prions can be defined as infectious or inherited protein agents which
propagation is based on the ability to induce conformational conversion of cellular poly-
peptides. In most cases prion appearance is linked with formation of amyloid aggregates
of certain protein. One of the main problem in the investigations of prions and amy-
loid aggregates is determination of their structural organization especially in vivo. The
cross-f structure of most amyloids is built of parallel and in-register stacks of structural
elements called B-arches consisting of two B-strands connected by a turn. The size of one
B-arch can vary between 15-30 residues. At the same time it is known that a number of
amyloid-forming regions reach size of up to 80 residues. In the past few years, a number
of experimental data have been suggested that these regions form tandems of adjacent
B-arches, called B-serpentines which, in turn, stack to form the superpleated B-structure.
Methods and Algorithms: Recently, a computer program “BetaSerpentine” has been de-
veloped that analyzes protein sequence and predicts structural arrangements of adjacent
B-arches, called B-serpentines, and ranks them in order of preference. At the same time
we performed precise mutational analysis of SUP35 to determine the protein region
forming amyloid fibril for different [PSI*] variants.

Results: By using BetaSerpentine together we reconstructed potential B-serpentines of
investigated [PSI"] variants. For this purpose, we used the intersection of our in silico
prediction with the experimental data of mutational analysis of Sup35 protein. As a re-
sult, the number of the predicted structures was reduced for specific prion variants. Our
conclusions are based on data obtained in vivo, therefore, the anticipated amyloid struc-
tures may be presented in living cells.

Conclusion: The BetaSerpentines program in combination with the experimental data
can be used to gain insight into the detailed 3D structure of amyloids. In case of muta-
tional analysis it may allow to predict structure of amyloid aggregates within living cells.
Acknowledgements: The authors acknowledge St. Petersburg State University for re-
search grants, 15.61.2218.2013 and 1.37.291.2015, Russian Foundation of Basic Re-
search for a research grant 17-54-150002.
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COMPUTER ANALYSIS OF ASSOCIATION OF SEROTONIN
AND DOPAMINE WITH AGGRESSION AND TAMENESS IN RAT

A.O. Bragin*, A.L. Markel, Y.L. Orlov
Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia
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Key words: aggressive behavior, RNA-seq, serotonin, dopamine

Motivation and Aim: One of the most urgent problems of the human society is human
aggression. According the United Nations data, number of homicides remains high even
in the developed countries. It is known, that aggressive behavior is mediated not only by
social factors but also by genetic factors. That is why, analysis of expression of genes —
involved in regulation of aggressive behavior — remains important task. There are two rat
lines, with tame and aggressive behavior, selected in IC&G SB RAS, which can be used
for such analysis of genetic basis of aggression.

Methods and Algorithms: In this work, we assessed expression level of genes — involved
in regulation of work of serotonin and dopamine. We have analyzed ventral tegmental
brain (VTA) area of rats. We have compared expression level of genes of the aggressive
rat line with expression level of genes of the tame rat line.

Results: We have assessed gene expression level of VTA of rats using RNA-seq tech-
nique. We found significant differences of expression of several genes: Th, Ddc, dopa-
mine transporter, Tph2, serotonin transporter. We also found that some dopamine and
serotonin receptors were differently expressed between tame and aggressive rats.
Acknowledgements: The authors acknowledge RSF (for AOB) and ICG SB RAS budget
project (0324-2016-0008) (ALM and YLO).
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GENE EXPRESSION ANALYSIS OF EGR1, GRIA2, MAPK1, BY QPCR
IN BRAIN AREAS OF RATS SELECTED BY AGGRESSIVE BEHAVIOR
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Motivation and Aim: The study of molecular genetic mechanisms of increased aggres-

siveness in model laboratory animals is a fundamental biological problem [1, 2]. The

modern technologies of high-throughput DNA sequencing and analysis of differential

gene expression in brain allows to identify genes associated with aggressive behavior

[2, 3]. We analyzed the gPCR data on the genes Egrl (early growth response 1), Gria2

(glutamate receptor, ionotropic), Mapk1 (mitogen activated protein kinase 1) expression

in various brain areas of rats selected by aggressive behavior [4, 5].

Methods and Algorithms: qPCR analysis of gene expression was carried out on brain

areas for two lines of rats selected by aggressive and tame behavior for 80 generations.

The experiments were performed on male gray rats, which had been selected by aggres-

siveness (“aggressive” n = 3) and tameness (“tame” n = 3). Tissue samples from several

brain areas previously known as associated with behavior in rats were used.

Results: Based on the results of the qPCR analysis, the expression level of the Egrl,

Gria2, and Mapk|1 genes in the brain regions of aggressive and tame rats were compares.

Significantly higher expression of the studied genes in the hypothalamus (p < 0.05) was

found out in the aggressive line rats. Molecular genetic mechanisms of increased aggres-

siveness in rats with hereditarily fixed behavior type (aggressive and tame) are discussed

on the basis of data on the hypothalamus genes expression.

Conclusion: We showed on an independent biological sample that in rats selected by ag-

gressiveness, the levels of gene expression in the hypothalamus are significantly higher,

which indicates a genetic determinant of aggressive behavior [3]. However, further veri-

fication of the differential gene expression of the tame and aggressive rats in other parts

of the brain is necessary.

Acknowledgements: Supported by ICG SB RAS budget project 0324-2016-0008.
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PROGRAM TOOLS FOR ANALYSIS OF HIGH-THROUGHPUT
GENOME SEQUENCING DATA
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Motivation and Aim: Analysis of high-throughput sequencing experiments raise new
challenges for modern bioinformatics [1]. The program complex ICGenomics has been
designed for storage, mining, and analysis of growing sequencing data [1]. New tools,
such as ExpGene were developed for gene expression analysis recently [2]. Novel meth-
ods for the processing of high-throughput sequencing data include ChIP-seq analysis;
functional annotation of gene regulatory regions in nucleotide sequences; prediction of
nucleosome positioning; structural and functional annotation of proteins, including pre-
diction of their allergenicity parameters, as well as estimates of evolution changes based
on protein families alignment. Such bioinformatics tools are important for solution of
fundamental medicine and biotechnology problems.
Methods and Algorithms: We developed set of computer programs and have integrated
them earlier in program complex ICGenomics. It implements standard methods for pro-
cessing, analyzing, and visualizing sequencing data and functional annotation of genome
regions. New programs for gene expression analysis, analysis of transcription factor
binding sites, genome 3D structure and analysis of antisense transcript location in the
genome have to be integrated into the program complex [2].
Results: The program complex allows to fulfill the following distinct functions: process-
ing of extended nucleotide sequences from next generation sequencing data including;
annotation of genomic sequences including exon search, and prediction of miRNA gene
promoters using specific nucleotide structure motifs; prediction of protein allergenic-
ity by their structural and functional properties using functional annotation; research of
evolution modes of protein coding genes. We work now on applications to 3D genome
structure analysis [3].
Conclusion: The components are realized in the form of the data processing pipe-line
flexible for new updates. The development of the system includes ChIP-seq analysis and
gene expression software [1].
Availability: The system is available at http://www-bionet.sscc.ru/icgenomics.
Acknowledgements: Authors acknowledge ICG SB RAS budget project (0324-2016-
0008) and RFBR (16-54-53064).
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1. Orlov Y.L. et al. (2012) ICGenomics: program complex for symbol sequence analysis in genomics.
Vavilov J. Genetics Breeding. 16(4/1):732-741. (in Russian)
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USING PROTEIN-PROTEIN INTERACTION NETWORK UNITING
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Motivation and Aim: Obesity is heritable and predisposes to many diseases. Genome-
wide association studies (GWAS) have identified multiple genetic variants that are as-
sociated with elevated body mass index. But the question of what significance threshold
is appropriate for GWASs is somewhat unresolved. Polygene analyses suggest that SNPs
with P values well below genome-wide significance (P < 5 x 10°%) add significantly to the
phenotypic variance explained [1]. The objectives of this study were: (1) to compile an
extended catalog of human genes controlling feeding behavior and body weight, incor-
porating additional new GWAS loci revealed at significance level of 10°%; (2) to charac-
terize additional GWAS genes according to their expression characteristics; (3) to con-
struct protein-protein interaction (PPI) network uniting genes/proteins from the catalog;
(4) to prioritize additional GWAS genes according to their degree in the PPI network.
Results: We created an extended catalog comprising 762 human genes controlling body
weight basing on two data sources: (1) a compendium of 578 human genes involved
in body weight regulation (Sublist A) presented in our recent research [2]; (2) addi-
tional 184 GWAS genes (Sublist B) revealed in [1] at a less stringent significance level
of 107, Using data from the Human Protein Atlas (http://www.proteinatlas.org/about/
download) we examined the expression characteristics of genes from Sublist B and re-
vealed that this group is enriched in Tissue enhanced expression category and depleted
in Expressed in all expression category. Using STRING and Cytoscape, we constructed
PPI network formed by genes/proteins from the catalog. We ranked genes from the Sub-
list B according to the number of neighbors in the network and revealed two top genes/
proteins: YWHAZ and MTOR (19 and 11 neighbors respectively). Both genes were from
Expressed in all category. According to UniProtKB, YWHAZ and MTOR encode proteins
involved in insulin signaling, a key energy balance signaling pathway.
Conclusion: Basing on PPI network we found two hubs (YWHAZ and MTOR) among
genes revealed by GWAS at a less stringent significance level of 103. We propose to
keep in mind these genes as potential candidates for investigating the genetic factors
predisposing to elevated body weight.
Acknowledgements: ICG SB RAS budget project 0324-2016-0008.
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ANALYSIS OF GENE EXPRESSION VARIATION IN SCHIZOPHRENIA:
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A.A. Igolkina*, S.V. Nuzhdin, M.G. Samsonova
Peter the Great St. Petersburg Polytechnic University, St. Petersburg, Russia
*e-mail: igolkinaannall@gmail.com

Key words: schizophrenia, structural equation modelling, SEM, variation analysis, pathway analysis

Motivation and Aim: Nowadays, most of the human diseases are shown to be associated
with numerous genetic markers (SNPs and SNVs) and the schizophrenia is one of them.
This complex polygenic nature indicates that the schizophrenia is probably “a pathway
disease”, when not distinct genes are altered in pathways but rather the pathways them-
selves. In terms of gene expression, this assumption means that the schizophrenia causes
do not lie in differences between means of gene expression levels, but in a difference
between variances and covariances.

Methods and Results: We developed the pathway approach of gene variation analysis
that consisted of two successive steps: (1) sign test for increased variation in pathways
and (2) structural equation modelling of variance-covariance within pathways. We ap-
plied this approach to the schizophrenia study (144 cases and 111 controls) and four
signalling pathways of interest: MAPK, mTOR, Focal adhesion and WNT. Significantly
increased gene expression variation in the group of schizophrenia patients was found
only for one pathway: MAPK signalling. Within this pathway, two gene-gene interac-
tions were significantly different between the schizophrenia and the control groups and
were the nearest downstream targets of DISC1 gene: SOSIHRAS (p-value < 0.001)
and BRAFMAP2K2 (p-value < 0.01). We estimated the case/control differences within
remained three pathways and also found alterations biologically relevant under schizo-
phrenia.

Conclusion: We considered the found altered interactions as candidate hotspots of
schizophrenia development. The developed method can be applied to other pathway
diseases to reveal its causes in shifts of gene expression variance-covariance patterns.
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Motivation and Aim: Trichomes are involved in many significant functions such as the
transpiration, thermoregulation and protection from insect attacks. On the other hand
specialized cell formation is an fruitful model system for analyzing the molecular mech-
anisms of plant cell differentiation, including cell fate choices, cell cycle control, and
cell morphogenesis. In plants, epidermal cells are easily accessible and allow in vivo
study. Unicellular trichome formation is a classical experimental model for identification
of the activator—inhibitor and the activator—depletion pattern formation models, studying
the interplay between cell cycle and cell differentiation and numerous of genes involved
in these processes were found. However, the evolution of specialized epidermal cell
formation genetic network remains unclear. In this study, we analyze the phylogenetic
relationships of genes associated with the formation of trichomes and root hairs from
various species of flowering plants.

Methods and Algorithms: Using the text mining technology we reconstructed the net-
work of interactions between known leaf pubescence genes using A. thaliana as a model
organism. The genetic network model was clarified by the iterative improvement based
on gene co-expression data. For each node was performed extraction of sets of homo-
logical sequences presets from databases was carried out using the reciprocal BLAST
search. Multiple sequence alignment was conducted with MAFFT algorithm. The Phy-
ML maximum likelihood algorithm was used to reconstruct the phylogeny and bootstrap
resampling technique was used for testing the topology. Genetic networks containing
target genes were reconstructed using Cytoscape and Pathway Studio software.

Results and Conclusion: As a result, work has been traced the main stages of gene net-
work evolution, predicted time of appearance of its components. Our results argue that
there is a fraction of genes involved in the formation of trichomes passed several rel-
atively young duplication events and do not reveal a direct correspondence between
monocotyledonous and dicotyledonous plants. Also, this facts justify that part of the cel-
lular morphogenesis mechanisms evolved independently in dicots and monocots which
reflects morphology differences. At the same time, we observe a good correspondence
between studied genes of cell morphogenesis inside dicotyledonous as well as monocot-
yledonous clades. This allowed us to find orthologous genes in wheat genomic sequenc-
es and predict its chromosome localization to compare with known leaf hairiness QTLs.
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Motivation and Aim: Modern societies are not only subject to scientific activities trying
to improve la condition humaine, but also to criminal activities that may lead to quite the
opposite. The forensic sciences aim to develop methodologies that enable one to recon-
struct criminal activities after the fact. They should further jurisdiction that is devoid of
human prejudice and based on objective evidence.

Methods and Algorithms: We review modern methodologies close to systems biology
that may inspire and propel the forensic sciences. We show how they may contribute to
improved fact finding after the crime.

Results: At ‘source level’, DNA sequencing is developing as a follow up of an established
DNA-repeats-based individual identification methodology. This may appear to be close
to definitive when the DNA of a suspect matches. It may however merely attest to the
presence of the suspect at the crime site, not to the presence at the time of the crime in a
condition compatible with committing the crime. Additional use of functional genomics
such as transcriptomics, metabolomics and microbiomics may inform about the condi-
tion of the suspect at the crime scene. Data integration, particularly with non-biological
data such as information emerging from psychological or sociological investigations,
integration of prior knowledge, and comparison with earlier crime scenarios, might all
help, not only in court but also at the crime scene. Here datatypes and perhaps method-
ologies depart from systems-biology pur sang. Model-based (big) data integration, as-
sisted by mechanism-based modelling may help crime scene investigators further.
Conclusions: The young field of systems forensics holds much promise for greatly im-
proved justice.
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TRANSCRIPTOME ANALYSIS OF BRAIN AREAS IN LABORATORY
ANIMALS SELECTED BY AGGRESSIVE BEHAVIOR
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Motivation and Aim: Aggressive behavior is a complex phenomenon implying genetics
and physiological roots [1]. To study a genetic component of aggressive behavior we
used published data on genes expression (RNA-seq and microarrays) related to such be-
havior in rat, as well as own experimental data. We used unique experimental model de-
veloped at the Institute of Cytology and Genetics SB RAS grey rats (Rattus norvegicus),
which have been subjected to selection during several generations in two directions —
friendly, tolerant behavior towards human (tame rats). Thus we studied mechanisms of
hereditary defined.

Methods and Algorithms: RNA-seq sequencing of rat brain areas samples was done us-
ing [llumina HiSeq. The set of computer tools and data processing pipelines helped to
find genes and gene regulation patterns related to behavior patterns. RNA-profiling ex-
periments revealed the lists of differentially expressed genes in the contrast samples as
well as differentially spliced isoforms.

Results: By means of rMATs we identified several thousand alternatively spliced genes
within each rat brain area studied. Many synapse related genes have statistically signifi-
cant deviation in splicing depending on brain region and aggressive/tame status in rat. It
is a novel phenomenon of the transcriptome data related to aggressive behavior
Conclusion: Heredity has been found to significantly contribute to aggressiveness in
studies of various animal species, including monkeys, dogs, mice, birds, and humans.
Hence, the genetic factors contribute substantially to the phenotypic variation of aggres-
siveness in populations. This is confirmed by inter-strain differences in the manifestation
of aggression in laboratory animals and by the fast progress of selection for aggressive-
ness traits.

Acknowledgements: Authors acknowledge ICG SB RAS budget project (0324-2016-
0008) and RSF.
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Motivation and Aim: The analysis of aggressive behavior on model animals has shown
the hereditary nature of this phenomenon. Transcriptomics studies on laboratory animals
allowed detection of sets of differentially expressed genes related to aggressive behavior
[1-3]. The aim of our study was to reconstruct the associative network of genes associ-
ated with aggressive behavior in rats, selected by this behavior type.
Methods and Algorithms: Using gene network research programs ANDSystem [4], we
analyzed associations of genes/proteins with aggressive behavior and different biologi-
cal processes, and own experimental data obtained by transcriptome profiling of rats [5].
Results: Based on the results of transcriptome sequencing, genes with identifiable alter-
native splicing were selected. Analysis by AndVisio [4] program has shown that from
this list 10 genes (Mbp, Grinl, Ppp3ca, App, Uncl3a, Lphnl, Apbal, Synjl, Kiflb,
Nlgn3) are associated with the transmission of nerve signals. In the resulting network
genes are connected by the following types of interactions: co-localization on the chro-
mosome, experimentally verified and predicted links and gene co-expression. In addi-
tion, a gene network was created with the help of the Internet-accessible GeneMANIA
software (http://genemania.org/) and STRING (http: //string-db.org).
Conclusion: The analyzed genes were involved in such biological processes as neu-
rotransmitter signaling pathways, hormonal regulation, cell transformation and adhe-
sion, etc. We assume that the difference in the expression of these genes can determine
the aggressive behavior in animals, particularly in rats of aggressive and tame lines.
Acknowledgements: Supported by ICG SB RAS budget project 0324-2016-0008.
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DESIGNING THE EMERGENCE OF PROGRESSIVE (PROP)
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Motivation and Aim: When a biological system responds to changes in its environment an in-
triguing feature of intelligence may emerge — the ability to remember previous responses and
their outcomes. This may be explicated as the phenomenon of preconditioning. A first perturba-
tion may have changed the system, for example, increasing concentrations of certain proteins
in a cell, decreasing the number of individuals of a certain species in a microbial population (in
the evolution of a microbial community), provoking growth of a tissue such as muscle (dur-
ing physical exercise), or establishing new connections between neurons (the learning ability
of the brain). A subsequent perturbation may cause a different outcome. This may work in
either of two opposite directions: (i) progressive preconditioning (PROP) — when the system
is trained and prepared to deal with the second perturbation more efficiently (immunization,
training, learning etc.) and (i1) regressive preconditioning (REP) —when the system is exhaust-
ed with every new response bringing it closer to a final collapse (in the terminology of Hans
Seley, stress becoming distress). Sometimes, the outcome (PROP or REP) might depend on
additional preconditioning (environment, genetic context etc.). Systems biological approach-
es may help to predict RPOP or REP and also to simulate its dynamics for specific situations.
Methods and Algorithms: We present a pipeline for how dynamic ODE-based models may
be used to reconstruct the emergence of PROP and REP responses in silico for a wide spectra
of biological systems.

Results: Our models show dynamic PROP and REP responses and how various factors may

affect their dynamics. We show how PROP or REP works in various systems, . g. in the sig-

naling network of nuclear receptors [1-3], in intracellular networks of microorganisms [4],

and in dynamic models that may be relevant for animal domestication.

Conclusions: Although the emergence of PROP and REP cannot be reduced to the proper-

ties of a system’s elements alone, this emergence may still be reconstructed in silico, taking

into consideration the information about the interactions in the system. Although design and
emergence may appear opposites, systems biological models enable the design of PROP and

REP behavior, as desired for precision biotechnology and medicine.
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Motivation and Aim: The Maculipennis group of malaria mosquitoes is subdivided into
two Nearctic and one Palearctic subgroups [1]. Although previous studies considered
the Nearctic subgroups as ancestral, the details of the mosquito migration from North
America to Eurasia remains a subject of debate.

Methods and Algorithms: Based on de novo transcriptome assemblies and successive
orthology inference, we conducted a multigene phylogenomic analysis for 11 species
that represent all three subgroups of these mosquitoes. Maximum likelihood tree was
generated using 2267 orthologus genes and divergence time was calibrated based on the
suggested An. sinensis — An. atroparvus divergence time.

Results: Our study reconstructed phylogenetic relationship between 9 Palearctic and
2 Nearctic members of the group. The analysis supports previous observation about
the existence of Eurasian and European clades in mosquito evolution. However, alter-
natively to previous phylogenies, our analysis demonstrated that all Palearctic mem-
bers of the group cluster together suggesting a single migration of the mosquitoes from
North America to Eurasia. Moreover, the Eurasian species An. beklemishevi clusters
more closely with An. freeborni that occupies the Western United States rather than with
An. quadrimaculatus, a species from the Eastern United States.

Conclusion: Our time-calibrated tree strongly suggests a single migrational event of the
mosquitoes of the Maculipennis group from North America to Eurasia through the Ber-
ing Bridge Land about 11 million years ago and their further divergence into Eurasian
and European clades.

Acknowledgements: The research was supported by the Russian Science Foundation
grant No. 15-14-20011.
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SPLICE VARIANTS MICROARRAY DESIGN PIPELINE
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Motivation and Aim: The implementation of the immune response to bacterial and viral
infections involves hundreds of genes. Many of them are characterized by considerable
polymorphism at the level of the transcriptome, which is based on alternative splicing.
For studying the gene expression the usage of high-density biological microarrays seems
to be very attractive. One of the key problems of oligonucleotide microarray technology
is the design of probes. Existing ready-to-use software are focused on the selection of
probes in order to estimate the total gene expression without regard to their splice vari-
ants. There are also other disadvantages, including the inability to make adjustments
in the algorithms and the limitations of the data input volume. Based on the above, an
urgent task was to develop the optimum probe selection strategy devoid of these short-
comings.

Methods and Algorithms: We suggested an eight-step algorithm: (1) formation of the list
of genes; (2) obtaining data about isoforms of these genes; (3) formation of the list of
gene isoforms; (4) preparation of nucleotide sequences of genes and isoforms; (5) gen-
eration a pool of sequences that are considered as pre-probes: calculation of the melting
temperature, the percentage of GC pairs, the length of nucleotide repeats and minimum
folding energy of each pre-probe and their comparison with critical values and localiza-
tion of pre-probes at the junction of exons; (6) checking the specificity of the pre-probes;
(7) calculation of pre-probe rating; (8) generation of the final list of probes, according to
the limitations of previous steps. Algorithm was implemented as a set of scripts at Mat-
lab language including a native source Matlab function (mex file) on C++ and the source
code provided by the authors (Mfold). To test the specificity of the probes BLAST was
used.

Results: An array of nucleotide sequences 0of 29627917 units (an average of 36 thousand
sequences with the length from 20 to 40 n.b. for each molecular target) of the model set
was processed using a developed algorithm. Elapsed time was about 12 hrs. Final pool
contained 1042 probes for detection of the expression of genetic determinants of patho-
genesis including 815 probes from 826 mRNA splice variants of 223 genes, which were
involved in immune response. To the 11 mRNA splice variants no probes were found due
to selection limitations at step 5 and also because of the high level of similarity between
some isoforms.

Conclusion: We have developed an algorithm that allows to generate the probe pool for
multiplex assay of the expression of mRNA, spliced mRNA variants and genes involved
in the immune response and the pathogenesis of bacterial and viral infections. The devel-
oped software is free to use and can be modified to address wide range of tasks associ-
ated with the creation of the design of oligonucleotide microarray.

Availability: Source code is available under the link https://cloud.nniiem.ru/s/
UgjVL6jCLKhNyls.
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THE ROLE OF Gabrd, Nosl, Syn1 AND Pomc GENES
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Motivation and Aim: Aggressive behavior is a complex phenomenon implying genet-
ics and physiological roots [1]. We used unique experimental model developed at the
Institute of Cytology and Genetics SB RAS grey rats (Rattus norvegicus), which have
been subjected to selection during several generations in two directions — tame rats and
aggressive ones [2]. In the experiment were issued the samples from three parts of rat
brain: hypothalamus, mesencephalic tegmentum and periaqueductum grey matter.
Methods and Algorithms: In this issue the computer analysis was involved in the investi-
gation of molecular basement of the nervous system and studying of interaction between
genes and gene expression regulation in brain cells. Modern sequence technologies and
microarray assays are involved in research of gene expression in brain at a higher level.
In the research were investigated the genes Gabrd, Nos1, Synl, Pomc. RT-PCR was used
to estimate gene transcription level for these genes. Previously RNA-profiling experi-
ments revealed the lists of differentially expressed genes in the contrast samples as well
as differentially spliced isoforms.
Results: By RT-PCR was tested differential expression of the investigated genes in three
rat brain areas (hypothalamus, mesencephalic tegmentum and periaqueductum grey
matter). For example, in the mesencephalic tegmentum the expression of Gabrd was
10 times higher in tame rats. Many synapse related genes have statistically significant
deviation in splicing depending on brain region and aggressive/tame status in rat.
Conclusion: The RT-PCR confirmed differential expression of these genes in rat brain ar-
eas for aggressive and tame rat lines. Heredity has been found to significantly contribute
to aggressiveness in studies of various animal species that has important role for animal
farming and selection. The genetic factors contribute substantially to the phenotypic
variation of aggressiveness in populations.
Acknowledgements: Authors acknowledge ICG SB RAS budget project (0324-2016-
0008) and RSF (14-14-00269).
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Motivation and Aim: MicroRNAs — small regulatory RNAs, which are crucial for vari-
ous developmental and cell processes. They proceed through the different canonical and
non-canonical pathways; the most frequent of the non-canonical ones is the splicing-
dependent biogenesis of mirtrons. We compare the mirtrons and non-mirtrons to explore
how their maturation appears in the precursor’s structure around the miRNAs.
Results: We found the coherence of the overhang lengths what indicates the dependence
between the cleavage sites. To explain this dependence we suggest the 2-lever model
of the Dicer structure in which the imprecisions in Drosha and Dicer become coupled.
Considering the seondary structure of all animal pre-miRNAs we confirmed that single-
stranded nucleotides tend to be located near the miRNA boundaries and in its center and
found that they are characterized by a higher mutation rate. The 5’ end of the canonical
5" miRNA approach the nearest single-stranded nucleotides what suggests the exten-
sion of the loop-counting rule [1] from the Dicer to the Drosha cleavage site. For the
mirtrons a typical pre-miRNA was shown to differ from the canonical precursor in the
structure and possesses the 1- and 2nt hanging ends at the hairpin base. Together with the
excessive variability of the mirtron Dicer cleavage site this is one more evidence for the
2-lever model. In contrast with the canonical miRNAs the mirtrons have high SNP den-
sity and are inversely associated with diseases: this suggests that the mirtrons are under
positive selection while the canonical miRNAs are under the negative one. Finally, we
considered the interference of the pre-miRNA structure and the U2snRNA:pre-mRNA
base-pairing [2]. Also we analyzed the location of the branchpoints to find out the speci-
ficity of the lariat formation for the mirtrons.
Conclusion: The miRNA biogenesis manifests itself in the footprints of the secondary
structure. Close inspection of these structural properties can help to uncover new miR-
NA biogenesis and to refine the known miRNA data, in particular, new non-canonical
miRNAs may be predicted or the known miRNAs can be re-classified.
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1. Gu S,, Jin L., Zhang Y. et al. (2012) The loop position of shRNAs and pre-miRNAs is critical for the ac-
curacy of dicer processing in vivo. Cell. 151:900-911.

2. Taggart A., Lin C., Shrestha B. et al. (2017) Large-scale analysis of branchpoint usage across species and
cell line. Genome Research. 27:639-649.
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PRINCIPLES OF SYSTEMS BIOLOGY AND DMITRI BELYAEV’S
CO-SELECTION OF TRAITS

H.V. Westerhoff

Synthetic Systems Biology, SILS, NISB, the University of Amsterdam, NL, EU
Molecular Cell Physiology, NISB, VU University Amsterdam, Amsterdam, NL, EU
Manchester Centre for Integrative Systems Biology, Manchester, UK, EU
Infrastructure Systems Biology Europe at NL and UK (www.isbe.nl)

e-mail: hans.westerhoffl@manchester.ac.uk

Key words: systems biology, Waddington's genetic landscape, Darwinian selection, Mendelian traits,
co-selection of traits

Waddington’s genetic landscape and Kacsers’s distributed flux control have greatly
helped in extending the gene-based theory of Darwinian selection to genomes and the
dynamic networks they encode. Indeed, it is not the gene that is selfish, but the genome
or rather its ‘expressome’. If existent, Lamarckian inheritance would readily explain
domestication of wild animals and should offer great potential for plant breeding, but it
is not much of a tenable explanation. Although epigenetics can lead to non-Mendelian
inheritance, mechanisms enabling a phenotypic change to affect the genotypic accord-
ingly, if any, appear rare and weak. Moreover, Belyaev and colleagues demonstrated
experimentally that domestication of wild animals could proceed through selection in
ways understandable through Darwinian selection for Mendelian traits.

Belyaev noted however that many other traits such as dropping ears, are co-selected.
Here the Darwinian explanation may be less obvious. In this presentation we shall dis-
cuss a number of principles of biology that have been discovered by systems biology
are its antecedents. These include the lack of dominance in genetics, the excess of si-
lent (flux-neutral) mutations, the failure of GWAS to identify key genes causative for
disease, and the multiplicity of genotypes corresponding to a single disease phenotype.
We shall also discuss why metabolic properties are naturally co-selected and thereby
contribute to a further understanding of Belyaev findings.

We shall also highlight the uses of recent systems biology methodologies such as ge-
nome wide metabolic mapping and flux balance calculations. We shall do this from a
medical (inborn errors of metabolism), a biotechnological (PHB production from syn-
gas), and an origin of Life perspective.
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ITOCTAHOBKA METOJA TEHOMHOTI'O PEJAKTVPOBAHNA
1A CUBUPCKHMX COPTOB APOBOI'O AYMEHA

C.B. I'epacumoBa*, A.M. Kopotkosa, E.K. Xnectknna
DPUL] Unemumym yumonozuu u eenemuxu CO PAH, Hosocubupck, Poccus
*e-mail: gerson@bionet.nsc.ru

KioueBblie cioBa: pedakmuposanue cenoma, aumerv, CRISPR/Cas

Momusayuu u yenu: CaiiT-HarpaBiieHHBI MyTareHe3 mpu oMoty cucreMbl CRISPR/
Cas9 siBnsieTcss OJHUM U3 Haubosee NEePCIeKTUBHBIX METOJJOB COBPEMEHHOMN CENCKIHH.
OH 1o3BOJISICT B KpaTyaiIlue CPOKU MOAU(DUIMPOBATH XO35ICTBCHHbIE IPU3HAKH KYJIb-
TypHbIX pacTeHuil. Ha s;umene meTon ObUT MOCTaBICH TOJBKO Ul MOAEIBHOIO COPTa
«Golden promise». [{ns BBeneHUs] METOAA B CENCKLHOHHYIO NPAKTUKY HEOOXOIUMO
aJanTHPOBATh €ro K 0COOCHHOCTSIM COPTOB KOHKPETHOTO paiiona. Llenbio nanHo#i pado-
THI SIBJISIETCS] CKPUHUHI CHOMPCKHUX COPTOB SIPOBOTO SIMMEHSI HA CIIOCOOHOCTD K KYJIBTH-
BUPOBAHUIO U PEreHEPaLny in Vitro, a TAaK)Ke Ha YyBCTBUTEIBHOCTh K METOJaM I'€HETH-
4eCcKOW TpaHC(OPMALMU U TEHOMHOI'O PelaKTUPOBAHMUS.

Mamepuanvt u memoosi: Pabota mpoBoamnack Ha 11 coprax stamensi: «buomy, «Tamany,
«Bopcunckuii 2y, «Aneiy, «Auay, «Curnamy, «JI1-421», «Komuany, «B-1», «KpacHosp-
ckuii 91», «Golden Promise». OneHnBanack criocoOHOCTh COPTOB K KaJuTycooOpaso-
BaHMIO, OPraHOI€He3y M pereHepauuu in vitro. Ha oTnenbHBIX copTrax MpOBOAMIACH
reHeTh4ecKas TpaHchopMalus MeToJaMu arpodakTepuaibHON TpanchopmManuu 1 Ono-
OayuncTuky. ['eHeTH4YecKre BEKTOPBI, UCIIOIB30BaBLINECS AJIs TpaHc(hopMannu, Hecnu
anemeHThl cucteMbl CRISPR/Cas, nHanpaBnenHo#t Ha myTareHe3 rena Nud. [JleTexius
myTtauuii B renomHoil JIHK npoBonunace Meromom nocnenoarensHoil TP u pe-
CTPUKLHH.

Pezynomamur: OueHKa pereHepanroHHOrO MOTEHIMATa CUOMPCKUX COPTOB SUMEHS B
KyJIBTYPE i1 Vitro BBISIBUJIA, YTO copTa «Anei», «bnom» n «Curnam o01azatoT BBICOKOH
CHOCOOHOCTBIO K PEereHepanyy, CpaBHUMON ¢ MozesbHbIM copToM «Golden Promise».
Bbimn co3naHbl reHeTHYECKNUe KOHCTPYKIMHU, Hecylye TeHbl Hykiieassl Cas9, Harpas-
nmsoneit PHK, nanenennoit Ha reH Nud, v reH yCTOHYUBOCTH K (DOCHUHOTPHUIINHY B
KauecTBE CEJIEKTUBHOIO Mapkepa. beuia mpoBeneHa arpoOakTepuaibHas u OnoOaniy-
CTHYECKas FeHeTUYecKast TpaHC(HOPMALHsI HECKOJIBKUX COPTOB SUMEHS, ITOJYUYCHBI KaJl-
JyChl, yCTOHuuBBIE K repounuay. [IpoBoauTcs ananus TpaHcOPMUPOBAHHBIX TKaHEH
Ha HalIW4Yue MyTaluii B rene Nud. BbIsiBICHBI OTe/IbHBIC TO3UTHBHBIC CUTHAJIBL.
3axnouenue: Copra suUMeHs1 CHOUPCKOH CEJIEKLIUH UIMEIOT Pa3HYI0 CIIOCOOHOCTD K KyJIb-
TUBUPOBAHUIO U PETCHEPALIMH 71 Vitro. By BbISIBIICHBI IEPCIIEKTUBHBIE COPTA ISl IIPO-
BE/ICHUS TEHHO-MHXECHEPHBIX Pa0OT, Ha BBISIBICHHBIX COPTAaX MPOBOAUTCS MOCTAHOBKA
MeTO/Ia peJaKTHpOBaHus TeHoMa mipu romotnu cucreMbl CRISPR/Cas9.
brazooapnocmu: Pabora nonnepxana rpantom PH® (16-14-00086).
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AHAJIN3 TPAHCKPUIIIIMMOHHOW PETYIALIMU IIPOMOTOPA
I'EHA OPHUTHAMUMWHOTPAHC®EPA3bI
ARABIDOPSIS THALIANA

A.A. Eroposa*, B.B. I'openosa, C.B. I'epacumona
QUL Unemumym yumonoeuu u eenemuxu CO PAH, Hoéocubupck, Poccus
*e-mail: egorova@bionet.nsc.ru

KawueBble coBa: oprumunamunompauncgepasa, Arabidopsis thaliana, f-enoxyponudaza

Bseoenue: ®epment opuutunamuHorpanchepasza (OAT) xaranuzupyer nepeHoc amu-
Horpymsl ¢ L-opHuTHHA Ha anb(a-keToryTapar. ITOT pepMEHT CBSI3bIBAET HECKOJIBKO
MeTa6OJ’II/I‘ICCKI/IX IIpoueCCOB — MUKJII MOYCBUHBI, ITYTh OMOCHHTE3a MOJIMAMUHOB U aj-
KaJIOUJIOB, CUHTE3a W jerpajanuu npoiuHa. B nureparype gynkuuu dpepmenta OAT
CBSI3BIBAIOT C a0MOTHYECKUMH U OMOTHYECKMMH CTpeccaMu, MeTabosin3MoM a3zora. Ho
JIaHHBIE 0 (PU3UOIOTUYECKON PO ATOro (hepMEeHTa B HOPME U TIPH CTpecce JI0 CUX Mop
OCTalOTCs Pa3pO3HECHHBIMU. B ganHON paboTe HamMK OBLIO PEIICHO MPOAaHATM3UPOBATh
TPaHCKPHITIUOHHYIO perymsinuto npomoropa rena OAT Arabidopsis thaliana B Hopme, a
TAKXXC B OTBET Ha pa3IMYHbIC UHIAYKTOPHI.

Mamepuanwvt u memoosr: J171st NONydeHs TPAHCTEHHBIX PACTCHUH HCIIONIB30BAINCH pac-
tenusi A. thaliana copra Columbia, pernoprepHasi KOHCTPYKIIMS CO3/laBaiach Ha OCHOBE
BekTopa pBil01, KOTOpBIi HECET I'eH YCTOMYMBOCTH K KAHAMUIIMHY U PEIOPTEPHBIN I'eH
OeTa-IIIOKOpOHUAA3k! E. coli. J1is aHanmm3a TPaHCKPUIILIUOHHON PETYISIUU IPOMOTOPa
MPOPOCTKH MepEMEIAIUCH Ha Cpelly ¢ J00aBICHUEM Pa3IMYHbIX HHAYKTOPOB, a TAKKe
MOABEPTAINCH CTPECCOBBIM BO3ACHCTBHSIM. Onpe/ieieHne narTepHa SKCIPECCHH Perop-
TEPHOTO reHa 3-TII0KYpOHUAA3bl TPOBOAMIOCH C UCIIOIB30BaHUEM MOAN(HUIIMPOBAHHO-
ro cyocrpara X-Gluc. KoMIbroTepHBIi aHaIM3 IPOMOTOPHOM 00JIACTH BBITIOIHSIICS C
noMo1ubsio 0a3el ganusix PLACE.

Pesynomameor: bolna co3naHa KOHCTPYKIUS, HECYIasi PETIOPTEPHBIN TeH OeTa-IIIIoKy-
ponunassl E. coli non npomortopom rena OAT A. thaliana, nonydeHbl pacTSHUSI-TPaHC-
(dbopmaHThl A. thaliana, Hecylue TaHHYHO KOHCTPYKIIUIO. DKCIIPECCHsI TeHa-peroprepa
HaOo/1a1ach NpU POpPacTaHUK CEMEHH, B Pa3BUBAIOIINXCS IECTUKAX U MBUILHUKAX, a
Takke B oTBeT Ha paznuunble aykcuabl (HYK, UYK, 2,4D), nutokununst (bAII), npen-
nrectBeHHUK dTHieHa (ALIK), moBbiieHHy 0 KoHeHTpanuo azora u NaCl. O0napyxe-
HbI UC-3JIEMCHTHI, CBA3AaHHLIC C OTBETaAMHU Ha ayKCHH, a6I/IOTI/I‘ICCKI/IC CTPECChI, KOTOPLIC
MOI'YT IPUHUMATh Y4aCTUE B PETYJIALMU IIPOMOTOPA.

3axaouenue: TlomyueHHbIE Pe3yAbTaThl MO3BOJISIIOT ceaTh BBIBOJ 0 cBsizu TeHa OAT ¢
POCTOBBIMH IIPpOLECCAMMU. BO3MO)KHO, OH NPpUHUMACT Y4aCTHUC B MeTa6OHI/I‘-IeCKI/IX mpo-
neccax, akTMBHO POTCKAIOMIUX B PACTYIHX YaCTAX paCTCHHP'I, B HaCTHOCTH, B IIpOLEC-
cax a30THOT0 MeTabonImu3Ma.

brazooapnocmu: Pabota nomjepxana OropkeTHbIM ipoekTom VI.53.1.3.
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TPAHCTEHHBIE PACTEHUA KAPTO®E/IA, HECYIIME I'EH
9KCTPAKJIETOYHON PMBOHYK/IEA3DBI IIMHUN (ZRNasell),
KAK MOJE/Ib UTA M3YYEHWA TEHETMTYECKOI'O KOHTPOJIA
YCTOMYUBOCTU K ®UTOIMATOTEHAM

C.M. Ubparnmosa*, E.A. Tpudonosa, E.A. ®umunenko, A.B. KoueTos
DPUL] Unemumym yumonozuu u eenemuxu CO PAH, Hosocubupck, Poccua
*e-mail: isola@bionet.nsc.ru

KiroueBblie ciioBa: xapmoghens, Solanum tuberosum L., sxcmpakiemounvie puboHyKIeasvl, MpaHceeHHble
aunuu, pumogmopos, Phytophthora infestans (Mont.) de Bary, ycmouiuugocms

Momuesayus u yenu: J1o 83 % XO3sHCTBEHHO Ba)KHBIX KYJIBTYP PACTEHHUI MOpa)aeTcs
OoJie3HsIMH, BbI3bIBaeMbIMU I'prOamu. OcoOyr0 ONACHOCTb AJIsl TAKOW BaXKHOM mHMIIe-
BOM KyJBTYpBbI, KaK KapToQeib, IPEACTaBISIET 3apakeHne GUTohTopo3oM, BEI3bIBAEMOE
rpubom P, infestans. [loncku myTeil OBBILIEHHUS YCTOHYNBOCTH K (PUTONATOr€HAM — 3TO
IepBooUEepeIHas 3aja4ya, cTodllas nepexn uccienoBaresssMu. CyliecTByeT MPearoio-
JKEHHE, YTO OJHa M3 (DYHKIMHA SKCTPaKIeTOYHbIX S-1too0HbIx PHKa3 pactenuii cBsza-
Ha ¢ MEXaHU3MaMU Heclleu(pUIecKoi 3alnThl OT MIaTOreHOB IPUOKOBOM U BUPYCHON
npupozbl. Llenp paboTel — MccnenoBarhk poiib AKCTPAKIETOYHBIX S-ono0Hex PHKaz
pacTeHuii, Ha IPUMEPE MOJCIIBHBIX TPAHCTEHHBIX PACTCHUN KapTOQessi, HECYIUX IeH
IKCTPAKIIETOUHON prOOHYyKIea3sl uHuH ZRNasell B popMHUpOBaHUU YCTOHYUBOCTH K
¢uTonaroreHam.

Memoowi: Tpancrennsle pacTeHus KapTodens OblIM MOIy4eHbl Ha OCHOBe copTa Huky-
JMHCKAH METOAOM arpo0axkTepuanbHON TpaHC(HOPMALMU JIMCTOBBIX JUCKOB U MEXKIO0-
Y3JIUH CTEePUIIBHBIX POOMPOYHBIX PACTEHUH. YPOBEHb HYKJICa3HON aKTMBHOCTH OIIpe-
JIeJISUINA B TPYOBIX JINCTOBBIX SKCTPAKTaX KOHTPOJIBHBIX U MEPBUYHBIX TPaHC(HOPMAHTOB
kaprodens. PuronaTaroruueckuii TeCT NPOBOIMIN B JIAOOPAaTOPHBIX YCIOBUsIX. B Ka-
YyecTBEe (PUTONATOreHHOro Ipuda ncnonb3oBanu P, infestans.

Pezynomamur: Ilonydensl TpaHCI€HHbIE pacTeHUs KapTodess, puOoHyKIea3Hast aKTUB-
HOCTh y KOTOpPbIX B 4—10 pa3 mpeBbliiana TaKOBYIO Y KOHTPOJIbHBIX HETPAHCTEHHBIX
pactrenunii. [IpoBeneHHsbIi Ta0OpaTOPHBINA (PUTOMATONOTMYECKUN TECT HA OTIEIIEHHBIX
JIMCTBSIX TOPLICYHBIX PACTEHUH KapTOQessl C UCHONb30BaHUEM KYIBTYpPhl (GUTODTOPEI
M10Ka3aJ1 3HAYMTEIbHYIO 331€PKKY Pa3BUTHsI CUMIITOMOB 3apasKeHHUs UM UX OTCYTCTBHE
Y TPaHCT€HHBIX PACTEHUI C BBICOKOW PUOOHYKJICa3HON aKTUBHOCTBIO, 110 CPABHEHHIO C
KoHTpoJyieM. LluTonorndyeckuil TecT MOATBEPANIT HAJIM4Ke OOJIBILIETO YHCIIa 300CIOp B
TKaHSIX KOHTPOJIBbHBIX pacTeHui ¢. HuKyIMHCKuUil 1o cpaBHEHHIO ¢ TPAHCTEHHBIMU pac-
TEHUSIMU, HECYIIIUMH TeH SKCTPAKIETOYHON puboHyKIeassl nuHuu ZRNasell.
3axnouenue: Co3naHa HOBas TEHETHUYECKasi MOJIENIb — TPAHCTEHHbIC PACTEHUS KapTo-
Gens, XapakTepU3yIOIIMECcs: MOBBILICHHBIM YPOBHEM AKTUBHOCTH SKCTPAKIETOUYHBIX
pubonykiieas B anomiacrte. [loka3aHo, 4To yBeIHMUEHHAs SKCIIPECCHUS IKCTPAKICTOYHOM
S-momoOHo#t PHKa3er MHMYM MOBBIIAET YCTONYMBOCTh PACTEHHH K TAKOMY (PHTOIATO-
reHy Kak P. infestans, 4TO CBUAETEIBCTBYET O BO3MOKHOM YYaCTHH 3KCTPAKICTOYHBIX
puOOHyKIIea3 PaCTEHUI B MEXaHU3Max 3aIIUThl UX OT [IATOT€HOB IPUOHOM MIPUPOLIBL.
bnazooapnocmu: Pabota BeimonHeHa npu (uHAHCOBOH mouepkke rpanta PH® Ne 16-
16-04073.
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HACJIELJOBAHMUE, TOKATU3AIIMSA U ®YHKIIVIOHATbHBIE
CBOVICTBA BBICTPOMUTPUPYIOIIETO BAPMAHTA
APOMATUYECKO AJIKOTOMBIETMIPOTEHA3BI HAJI®-CADIF
V TEKCATUTOVIHBIX ITIIEHNI]

A.A. Konosanos'*, I.K. lyunpuna?, E.B. Kaprosa?, C.P. Tymausu',

A.E. Kysunenosa!, E.fI. Kouaparenxo', H.IT. Tonuapos!

I ®UL] Unemumym yumonozuu u 2enemuxu CO PAH, Hosocubupck, Poccus

2 Hosocubupckuil uncmumym opeanudeckou xumuu um. H.H. Boposxcyosa CO PAH, Hosocubupck, Poccus
*e-mail: konov@bionet.nsc.ru

KuaroueBsle ciioBa: nuenuya, uzogepmenmeol, apomamuieckas aiko2onb0e2uopo2enasa, IueHuH, cmpyk-
mypa conomuHbsl

[Tomumopdusm 1o GepMEeHTHBIM JIOKyCaM MOXKET MMETh pa3IMYHbIC BO3IACHCTBHS Ha
OpraHu3Mbl, OT HEHTPAJIbHOIO 10 JeTalbHOro. MYyHKIMOHAIbHbIE OCOOCHHOCTU all-
JIeNbHBIX BAapUAHTOB ()EPMEHTOB HEOOXOOUMO H3Y4aTh 3KCIEPUMEHTAIBHBIM IYTEM.
B Hammx uccnenoBaHUsIX M3Y4YEH MNOIMMOPGU3M apOMaTHUECKOH allKorojbAeIUapo-
rerassl (CAD — cinnamil alcohol dehydrogenase, nermnporenasa KOpU4HOTO CIIHPTA;
EC 1.1.1.195) y nmmenutsl. TOT (pepMeHT SBISIETCS OJJHIUM U3 KITFOYEBBIX 3BEHBEB apo-
MaTH4eCKOro MeTadoaM3Ma pacTeHUi. Y HEKOTOPBHIX COPTOOOPa3LOB IeKCarIoOuIHON
TMIIICHUIBI OOHAPYKEH AOMOTHUTEIbHBIN ObicTpoMuUTpHpyromuii Bapuant CAD, npu-
CyTCTBHE KOTOpPOTo 0003HaueHo Kak F ((hyHKIHMOHaIbHEI), oTcyTcTBHE — Kak 0 (HyIte-
Boit). I'en CADIF (AAdhlF) ¢ renorunamu FF, FO u 00, mo qaHHBIM HYJUTUTETPACOM-
HOT'O U TUTEJI0COMHOIO aHAJIN3a, JJOKAJIN30BaH B JUIMHHOM Iiede XxpoMocoMbl SA. [lpu-
cytctBue ObicTpoMurpupytoriero Bapuanta HAJIO-CAD Bnuser Ha psijt X035HCTBEHHO
BaXHBIX NMPU3HAKOB mineHuIbl. OOHapykeHo BiausHue reHoTunoB CADI1F Ha cTpykTy-
PY COJIOMHHBI, COAEPKAaHUE aPOMATUICCKHUX BEILIECTB B TKAHAX, 36PHOBYIO IPOIYKTHB-
HocTh. Pactenust FF umeror Gosee BHICOKYIO 3€pHOBYIO NPOAYKTHUBHOCTb, B OCHOBHOM
3a c4eT OOJBLIEro 4YHcia MPOAYKTHBHBIX MOOErOB; MPU 3TOM Macca 3€PHOBKH y HHUX
Menble. Jluraun y renorunoB FF u 00 paznuyaercs no COOTHOLIEHUIO CTPYKTYPHBIX
MoOHOMepoB. JIurauH pacrenuil FF nmeer MeHblIe CUPUHTUIIBHBIX 3B€HBEB, IPH 3TOM
MOBBILLICHO COZEPXKaHNe reMuLeIIono3. HabmonaeTcs pasauna no TojauHe CKIepeH-
XUMHBIX 3BEHbEB U 10 JUaMeTpy cocyloB. Cpesbl MPOPOCTKOB U cTebiel nmeror 6o-
Jiee CHJIbHYIO aBTO(III00PECLEHIINIO, YTO CBUAETEIIBCTBYET O PA3IMUYMIX B COACPIKaHUH
apoMaTH4YecKHuX BeulecTB. [lomyueHHble pe3ynbTaTel MOTYT OBITh MCIIOJIB30BAHBI B CE-
JIEKIIMOHHOM paboTe Ha yaydIICHUE apXUTEKTOHUKN PACTEHUH.
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VMIIOPT IHK 1 HECTABMJIbHOCTb MUTOXOHIPMAJIBHOT'O
TEHOMA BBICHIVX PACTEHUI: 9BOIIOLIMMOHHO-

TEHETUYECKWE U ITPUKJIAJHBIE ACITEKTbBI

FO.M. Koucrautunos'*, M.B. Kynmuuuenko', E.C. Kimmenko!, T.A. Bonotosa',
B.N. Tapacenko', B.H. IlImakos!, B.J1. benskos!, B.B. Uepuukosa!,

®. Bebep-Jlordu?, A. urpuir?

I Cubupckuti unemumym gusuonozuu u ouoxumuu pacmenuti CO PAH, Hpxymck, Poccust

2 Unemumym monexyasprnotl ouonozuu pacmenuti, Cmpacoype, @panyus

*e-mail: yukon@sifibr.irk.ru

KiroueBbie cioBa: vumoxonopuu, umnopm JJHK, 6enkosvie paxmoper umnopma, 2opusoHmanvhblil
nepeHoc 2eHo8

Momusayus u yenv: MonekyispHble MEXaHU3Mbl OOHAPY)KEHHOH paHee B MUTOXOHIPHU-
SIX pACTEHUU MPUPOIHON KOMIIETEHTHOCTHU K akTuBHOMY nomomenuto JJHK [1] u Bo3-
MOYKHBIE IBOJIIOLIMOHHO-TEHETUYECKHE MOCIIEICTBUS ATOTO SIBICHUS Y PACTCHUI U Ipy-
I'UX NPEJICTaBUTENICH BBICIIUX YKApPUOT OCTAIOTCS IOKa HEAOCTATOYHO HM3YyYCHHBIMH.
Llenpro paboThl ObLTA MTOTIBITKA BBISBICHUS allbTEPHATUBHBIX IyTel neperoca JIHK u3
LUTOIJIa3Mbl B MATPUKCHOE IPOCTPAHCTBO ATUX OPTaHENJ y PACTEHHH.

Mamepuanvt u memoowvr: OOBEKTOM HCCIEAOBAHNUHN OBLIN BBICOKOOYHMILICHHBIE MUTOXOH-
JIpHH, U30JIMPOBAaHHBIC U3 KIyOHe kapTodens (Solanum tuberosum) u pacTenuii apadbu-
noricuca (Arabidopsis thaliana) nuKoOTO THNA Y TMHUH ¢ MyTaIlUsIMH B T€HAX, KOJAUPYIO-
KX OeNKU-KaHIUIAaThl Ha yyacTue B MuToxoHapuansHoM umiopre JJHK. AxkruBHOCTB
nmnopra JHK B MUTOXOHApHK U3MEPSIIH C UCIIOIB30BAHUEM PAAHOU30TOIIHOTO METOAA
u MeTona KoiandectBeHHou TT1P.

Pesynomamor: O6HapyxeHo, uro tpancrnopt JHK mamnoii (<300 m.H.), cpenneit (700—
3000 m.H.) u 6onpioii (>3500 m.H.) UIMHBI Yepe3 HAPYKHYIO U BHYTPEHHIOIO MEM-
Opanbl MUTOXOHApHH S. tuberosum n A. thaliana ocymecTBIsIeTCS ¢ UCIIOIb30BAHUEM
paznuyaronmxcss Mexanu3smMoB. Muroxonapuanbubiil umnopt JHK amunoit ot 700 no
3000 m.H. peasn3yeTcst ¢ ydacTHeM IByX M30(opM OejKa-NepeHOCUnKa MOprUHa U pe-
LENTOPHBIX OCJIKOB HAPY)KHOW MEMOpaHbl, a TaKKe aACHUHHYKICOTUATPAHCIOKAa3bl
BHYTPEHHEH MeMOpaHbl MUTOXOHIpUiA. Ha 0CHOBaHMM NOTy4eHHBIX B pa0OTE JaHHBIX U
aHaJu3a pe3yJabTaToB MPOBEICHHBIX PaHee TEHOMHBIX MCCIICAOBAaHUNH 000CHOBBIBACTCS
IpEeACTaBICHUE O POJIM MeXaHU3MOB neperoca JJHK B MUTOXOHApHUH B 3BOIOLHMOHHBIX
peo0pa3oBaHusAX CTPYKTYpPbl MHUTOXOHIPHAIBHOIO T'€HOMA BHJIOB-IIPEACTaBUTEICH
BBICLIMX PAaCTCHUH.

3axmouenue: Umnopt monekyn JHK pa3Hoil auHbBI B pacTUTENbHBIE MUTOXOHIIPUU
OCYILECTBIISICTCS C UCHOIBb30BAaHUEM Pa3InYAIOLUINXCs MEMOPAaHHbBIX MEXaHU3MOB. [lan-
HbIE NIPUPOAHBIE MEXaHU3MbI MOTYT B OyAyIleM MOCIYXHTh OCHOBOW /sl pa3paboTKu
TEXHOJIOTUH TOCTaBKH IT'€HOB B MUTOXOHPHUH B YCIOBUSIX in ViVo.

bnazooapnocmu: Pabora BeIMOHEHA TP (PUHAHCOBOM moiepxKe rpaHToB PODU (15-
04-05046, 15-54-16010, 16-04-01400).

Cnucok numepamypbi

1. Koulintchenko M., Konstantinov Y., Dietrich A. (2003) Plant mitochondria actively import DNA via the
permeability transition pore complex. EMBO J. 22:1245-1254.

BEJIAEBCKUE YTEHUA « CEKUUA «TEHETUKA PACTEHU» 205



MEXK/IETOUYHAS MUTPALIVA AOEP B MYKCKOM MENO3E
BBICIINX PACTEHUN: IPUYMHBI M ITIOCIENCTBUA

C.P. Mypcammmor*, FO.B. Cunopuyk, A.A. 3aropckas, E.B. Jletinexo
DPUL] Unemumym yumonozuu u eenemuxu CO PAH, Hosocubupck, Poccus
*e-mail: mursalimovsr@gmail.com

KuroueBble CJI0BA: yumoMuKcuc, MejicKiemounble KaHaibl, MUspayus si0ep, KOHOKAIbHASL MUKPOCKONUSL,
FISH, mooughuxayuu sucmonos

Momusayus u yenwv: Llenpto paboTbl ObUIO M3yUYeHHE (HEHOMEHA MEXKKICTOUHOW MU-
rpaumu siiep (LMUTOMHKCHCA) B MY)KCKOM Melo3e BeIclnX pacteHuid. [Inanuposanock
[IPOAaHAIM3UPOBaTh (PYHKIMOHAJIBHOE COCTOSHUE M XPOMOCOMHBIM COCTaB XpOMAaTHHA,
MUTPHUPYIOIIET0 MEXIy KICTKAMH.

Memoowl u aneopummul: B MuUKpocrioporenese Tadaka KJICTKH ¢ LUTOMUKCHUCOM ObUTH
M3y4YeHbI C TIOMOILLBIO JIEKTPOHHOM, CBETOBOU U JIa3epHOM CKaHHUPYHOIIEH KOH(POKaIb-
HOW MHKpockonuu. sl aHalM3a MUTPUPYIOLIETO XPOMATHHA MPUMEHSUIUCh METO/bI
MMMYHOOKpAIINBaHUs, (IyOpPECLEHTHOM U TeHOMHOM in situ THOpUIU3aLnH.
Pezynomamur: bblio nokasaHo, 4To XpoMaTuH, MUTPUPYIOIIUI MEX Iy KIETKaMH, OKpY-
JKEH HETIOBPEKACHHOH siiepHOi o0omoukoi. Takol XpoMaTHH HE MOJBEpraeTcs rere-
POXpOMaTH3alMU U B HEM IPUCYTCTBYIOT HOPMaJIbHbIE MapKephl 3yXpoMaTuHa. CTeneHb
KOHZEHCAIIMM MHUTPUPYIOILIEr0 XpOMaTuHa COOTBETCTBYET TEKyIIEH CTaauu Meiosa, u
B HEM BBISIBIISIIOTCS HOPMaJIbHbIE CTPYKTYpPhl CHHAITOHEMHOI'O KOMIUIEKca. B kierkax
C LIUTOMHUKCHCOM HE OOHApYKHUBAIOTCS MOP(OIOTHUYECKUE U MOJIEKYISIPHBIE MapKephl
nporpaMMupyemMoi kierouHoi rudenu. [loka3ano, 4To MEXKIJIETOUHAss MUTPaLUs UH-
JTUBHIyaJIbHBIX XPOMOCOM M T€HOMOB (B CIIy4ae aJUIONOIUIIONA0B) IPOUCXOAUT CIIy-
YaifHBIM 00pazoM.

3axnouenue: XpoMaTuH, MUTPUPYIOIINN MEXy MEHOLMTaMH, HE TOJIBEPraeTCsl MOJIU-
¢buKauuy Wiy Jerpagalnny, 4To MPearoaraeT ero y4acTie B M3SMEHEHUH YPOBHS I1JI0-
UAHOCTU (OPMUPYEMBIX FaMET.

brazooapnocmu: Pabora nonaepxana rpantoM POOU Ne 16-34-60007 mon_a k.
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BMOTEXHOJIOTMYECKME ITOIXOOBI K CO3JAHMIO HOBBIX
TEHOTUIIOB ¥ YCKOPEHIIO CEJTIEKIIMOHHOTI'O IIPOITECCA
MATKOM IMMIIEHNIIBI

JI.A. Tlepurunal- 2*, JI.W. Bemosa!, JI.A. Kpasmosa!, T.C. Ocamuas', H.B. Tpybaueesa',
B.K. Illymusriii' 2, U.A. benan?®, JLII. Pocceesa’, B.B. Hemuenko*

L @UAI] Hnemumym yumonoauu u 2enemukxu CO PAH, Hosocubupck, Poccus

2 Hosocubupckuii 2ocydapemeennviil ynugepcumem, Hosocubupck, Poccust

3 Cubupcruil HayuHo-UCCIe008amenbCKUll UHCMUmym ceibeko2o xossicmea, Omck, Poccust
* Aepoxonoune «Kypeancemena», Kypean, Poccus

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

KuioueBble ciioBa: vsekas nuwienuya, anionaasmamuydeckue aunuu, J{I-nunuu, copma sApoeou MaeKou
nueHuLbl

Cepbe3Hylo 03a004EHHOCTh ICHETHKOB U CEJICKI[HOHEPOB BHI3BIBACT COKPAILICHUE TeHE-
TUYECKOTO Pa3HOO00pa3usl KyJIbTYPHBIX PACTEHU, MOCKOJIbKY CHM)KAETCS MX aJalTHB-
HOCTbh K M3MCHSIOIINMCSI YCIIOBHSIM OKPY>KalOIIeH Cpe/ibl U YCTOMYMBOCTh K OOJNE3HIM
U BpeauTensM. B Hammx uccnenoBaHusIX pa3padaThIBalOTCs MOAXOABI, HAIIPABICHHBIE
Ha TOJIyY€HUE HOBBIX T'€HOTHUIIOB MATKOW IMIIEHUIIBI 32 CUYET MU3MEHYHBOCTHU SI/IEpPHO-
UTOIUIa3MAaTHUYECKUX B3aUMOJCHCTBUI Yy CO3/laBaeMbIX aJIJIOIIa3MaTHYEeCKUX JIMHUHN
(allo-nMHUWI) MIIEHUIBI C UTOIIA3MOM BHUIIOB siluMeHs (KylnbTypHoro — H. vulgare n
JIUKopacTymero — H. marinum ssp. gussoneanum), a TakXKe MOJy4YEHHUs] Ha UX OCHOBE
TOMO3UTOTHBIX JMHUK ¢ (DUKCHPOBaHHBIM COYETAHHEM IENIEBBIX T€HOB Pa3zHOro Mpo-
WCXOX/IEHUS, OTBETCTBEHHBIX 332 YCTOHYMBOCTH K TPUOHBIM naroreHaMm. C 3TOH LieIbio
MPUMEHSIOTCSI pa3padaTbiBacMble METOABI: BOCCTAHOBJICHUS (DEPTHIILHOCTH U MPEOJIO-
JICHUS SIIEPHO-IIUTOINIa3MAaTUYECKOM HECOBMECTUMOCTH MPH OTAAJIEHHBIX CKPEIBAHU-
SIX; UHTPOTPECCHH YYKEPOAHBIX TEHOB B SICPHBIN reHoM allo-THui; Ky IbTHBUPOBAHUS
MBUTLHUKOB JUIS ITOJIyUCHUS JIUTAIIONTHBIX JIMHUE ([ -nuuuii). YcraHoBieHa Heo0Xo-
JIUMOCTD MPEJICEICKIIMOHHOTO 0TOOpa J{['-111HMH 110 yPOBHIO IPOAYKTUBHOCTH, IIUTOTC-
HETHYECKOW CTaOMIIbLHOCTH, HAJTMYHIO LIEJIEBBIX TeHOB. boibioe pasHoobpasue HHTPo-
rpeccuBHbIxX JII" allo-yinHuil BKJIrOUEHA B CEJISKIIMOHHBIN MPOLIECC B KaueCTBE HOBOI'O
ucxoaHoro marepuaia. [lokazaHo, 4to ucrosb3oBanue [ -MHUi yckopsieT 0TOOpHI 110
3aJJaHHBIM arpOHOMUYECKUM IpH3HaKaM. JloKa3aHa MepCHeKTUBHOCTh MCIIOJIb30BaHUS
AU allo-nuHuit B ceNeKIMU SPOBOM MATKOH MIIEHUIb. Tak, Ha OCHOBE TMOPUIHOM 110-
MyJISILAY, TTOJYYEeHHON B pesyibrare ckpemuBanus ofaHod w3 JI' allo-nuuuii msrkoi
TMIIEHUIBI C HUTOIUIa3MON KyJIBTYPHOTO STUMEHS C JIMHHEH MATKOMN MIIEHHIIbI, HOCUTe-
JIEM 4y>KEPOIHOI'0 T€HETUYECKOr0 MaTepUala, CO3/1aHo JIBa COPTa IPOBOU MATKOM Iie-
Hu1bl — Curma u YpanocuOupckast 2. ITH copTa XapakTepHu3yeT MOBBIIICHHAS YPOKaii-
HOCTB, BEICOKOE Ka4eCTBO 3€pHa, YCTOMYMBOCTH K cTeOIEBO M Oypoii prKaBUMHAM.
bnazooapnocmu: Pabota BeIloHeHa B paMKax roc3ajganus no npoekty Ne 0324-2015-
0005 u pu nogaepxke PODU (17-04-01738).
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PE3YJIbTATBI 1 ITEPCITEKTVBbBI MCITIO/Ib3OBAHUA
PA3/IMYHBIX METOJOB CEJIEKIVN /I CO3JAHUA
HOBBIX ®OPM I'MBPUIHON MITEHNUITBI

E.I1. Pasmaxuun™®, T.M. Pasmaxuuna, H.1. Crenoukuna, B.E. Ko3nos,

N.E. JInxenko, I 1O. I'anumpia
QUL Unemumym yumonoeuu u eenemuxu CO PAH, Hoéocubupck, Poccus
*e-mail: eprazmakh@yandex.ru

KarwueBble cioBa: nwipeii cuszviii Elytrigia intermedium, anopoeenes in vitro, omoanenuas aubpuouzayus,
«IUCTMOBASL HAHBKAY, 2UOPUOHAS, NULEHUYA

X71ed — OCHOBHOM IMPOAYKT MUTAHUsI JJis OOJIBIIMHCTBA HaceseHus: 3emin. HacyniHoi
MOTPEOHOCTHIO CEJICKIMH SBJISICTCS pa3padoTka 3PPEKTUBHBIX METOIOB U TEXHOJOTHH
JUTSl YBEJIMYCHHSI OMOpa3HOO0pasus U yIydllleHUs KadecTBa MHineHUIbl. OJHUM U3 Ha-
MIPABJICHUM JUTsl CO37[aHUsI HOBBIX (JOPM IIICHMIIBI SIBJISCTCS NIepeiadya [EHHBIX MPU3HAa-
KOB OT €€ IUKUX COPOANYECH, B YACTHOCTHU OT Pa3HBIX BUJIOB ITBIpESL.
[Meipeit ob6namaeT cleAyOMUMHI IPU3HAKAMHU, KOTOPBIE JKEJNAaTeIbHO MepeaaTh Kyib-
TypPHBIM 3J1aKaM: 3UMOCTOMKOCTB, COJIe- U 3aCyXOyCTOMYHBOCTH, MOBBIIIEHHOE CO-
JiepkaHue Oeska U KICHKOBUHBI B 3epHE, YCTOWYMBOCTH K 3a00JI€BaHMSIM, MEHBIIIAS
TpeOOBaTEIBHOCTh K TUIOZIOPOMIO MOYB [0 CPABHEHUIO C TIIEHUICH, Herolerae-
MOCTb, MHOTOLIBETKOBOCTh 1 MHOTOKOJIOCKOBOCTb.
Haumnas ¢ 1985 r. namu Bezmercs paboTa MO CO3JaHHIO AHAPOTEHHBIX JIMHUM MBIpest
CH30T0 METOJIOM KYJIBTUBUPOBAHMS MBIJIBHUKOB (AHAPOTEHE3 in Vifro) W UCIOJIb30Ba-
HUIO 3TUX JMHUN B KAYECTBE JJOHOPOB IIEHHBIX MPU3HAKOB JJIs TIOJY4YCHUSI HOBBIX (hOpM
ruOpuiHOM mieHuIbl. B pesynbrate Obuia pa3paboTaHa U yCOBEPIICHCTBOBaHA TEX-
HOJIOTHSI TTOJTYYCHUSI TaIlNIONIO0B TIBIPEss M CO37laHa KOJIICKIUS aHAPOTCHHBIX PACTCHHMA
TBIpest CU30T0, 00TAIAI0MIUX KaueCTBCHHBIMU aHIAPOTCHE3HBIMH XapPAKTEPUCTUKAMH U
PSAIOM APYTUX LEHHBIX MPHU3HAKOB, CPEIU KOTOPHIX MOXKHO BBIICIUTH INIABHBIC: BBICO-
KYIO CKPEIIMBAEMOCTH C MIICHUIIEH U MOPO30CTOMKOCTH [1]. DTO TO3BOINIIO HAM C BHI-
cokoii 3(h(eKTHBHOCTBIO HCIIOIBH30BATh MOJyYCHHbIC IMHUU B JajbHEHIIEH padoTe 1o
nepenave MEeHHBIX TPU3HAKOB OT MBIPEsI MIIICHUIE METOIOM OTAAICHHON THOpUIN3aINN
1 pa3pabOTaHHBIM HAMH OPUTHHAJIBHBIM METOJIOM JIUCTOBOM HsiHbKM» [2]. [TonyueH u
MIPOXOJIUT MIPEIBAPUTEIHHBIC U KOHKYPCHBIC HCTIBITAHUS OOIIUPHBIA MaTEepHall 03UMBIX
U SPOBBIX (HOPM MIIEHUYHO-TIBIPEHHBIX THOPUIOB M JIMHUNA O3UMOM IIICHUIIBI, TOTY-
YEHHBIX METOJOM JINCTOBOU HSHBKHU.
TakuMm 00pa3oM, MO’KHO YTBEPKAATh, YTO HAMH CO3/IaHa YHUKAJIbHASI TEXHOJIOTHSI TTOJTY-
YeHHsI HOBBIX (hOpM rMOPHUIHOMN MIeHMIIBI. B HacTosiIee BpeMs 3Ta TEXHOJIOTHsI aKTHB-
Ho ucnons3yercs B ULl M{ul" CO PAH aiist co3nanust HOBBIX MEPCTIEKTUBHBIX COPTOB
SIPOBOW U O3UMOM MILIEHULIBI.
Cnucok numepamypbi
1. Pasmaxuun E.I1. (2017) Aunporenes in vitro y nsipes cusoro Elytrigia intermedium. (noa pen. H.I1. I'on-
vaposa). HoBocubupck: AO «HUHcucrem»;144.

2. Razmakhnin E.P. et al. (2012) Raising highly frost-resistant Agropyron—Triticum hybrids. Rus. J. Genet-
ics: Appl. Res. 2:344-351.
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M3YYEHME BIIMAHNA OU3NOJTOTNYECKN AKTMBHBIX
BEIIECTB HA ITPOLHECC MOP®OTI'EHE3A B KY/IbTYPE
ITbUIbHMKOB IIBIPEA 1 ITPOOYKTMBHOCTD ITITEHUIIbBI

T.M. Pazmaxuuna*, E.I1. Pasmaxuun
QUL Unemumym yumonoeuu u eenemuxu CO PAH, Hoéocubupck, Poccus
*e-mail: eprazmakh@yandex.ru

KunroueBnlie citoBa: gusuonocuuecku axmusnvle @ewjecmea, nwenuyd, nvipell, amopoeeHnes Iin Vitro,
NPOOYKMUSHOCHb

[IpoBejieH CpaBHUTEIIbHBIN aHAJIN3 CIIOCOOHOCTH PA3JIMYHBIX (PU3NOJOTHUYCCKH aKTHB-

HbIX BeniecTB (DAB), Takux kak GpuUTOropMoHBI, OHOIIpenapaTsl U3 XBOWHBIX, IKCTPAKT

13 JINCTHEB MBIPEs, CTUMYIHPOBATh POCT, pa3BUTHE U nMpoayKTuBHOCTH (PPII) pactenuit

TMIICHUIBI B TAOOPATOPHBIX SKCIIEPUMEHTaX U B Mpou3BoscTBe [1-4]. B HekoTopbIx Ba-

praHnTax 00pabOTOK AOCTHTHYTO TpeBbilieHue napamerpos PPII o cpaBHeHMIO ¢ KOH-

TpojieMm Oosiee ueM B JiBa pasa. [Ipociexen 3pdeKT nocneaeiicTBus 0JJHOKPaTHOM 00-

pabotku DAB Ha nieHuIie 10 5-ro MOKoJIeHHs BKIIOYUTENbHO. PazpaboTan u 3anareH-

TOBaH JKCIIPECC-METO aHAIN3a MOPO30CTONKOCTH Yy 37aKoB [5]. C IOMOMIBIO TAHHOTO

MeTona uccienoBano BiamsHHe GAB HA MOPO30CTOMKOCTH MPOPOCTKOB O3UMOM IIIIIE-

Hulbl. [TokazaHo 3HAYMTEIBHOE YBEIMYCHUE MOPO30CTOMKOCTH IIIICHHUIBI 00PaOOTKOMN

®AB. Uzyueno Bimusiare GAB Ha HHAYKIWIO aHIPOTCHHBIX CTPYKTYP U PEreHEPaInio

W3 HUX aHJIPOTEHHBIX TAINIOUHBIX PACTEHUN B KYJIBTYPE M30JUPOBAHHBIX MbUILHUKOB

JIBYX BUJIOB Tibipest — Elytrigia internedium u Elytrigia elongatum [1-4]. B Onmxaiimei

MIEPCTIICKTUBE MPEANOIaraeTCs NaTeHTOBAaHUE MIPENapaToB U CIIOCOO0B X MPUMEHEHUS

B KYJbTYpPE PACTUTEIbHBIX KIIETOK, B TECHETUYECKUX MCCIIEIOBAHUAX, B MPAKTUUECKOMN

CEJIEKIIMU U B CEJIbCKOX035MCTBEHHOM IIPOU3BOJICTBE.

Cnucok numepamypbi

1. Pasmaxuun E.I1. (2017) Anzaporenes in vitro y neipest cuzoro Elytrigia intermedium (nox pen. H.IT. T'on-
gaposa). HoBocubupck: AO «HUUcucrem»; 144.

2. Razmakhnin E.P. et al. (2012) Raising highly frost-resistant Agropyron—Triticum gybrids. Rus. J. Genet-
ics: Appl. Res. 2:344-351.

3. Razmakhnin E.P., Razmakhnina T.M. et al. (2010) Influence of medium, physical and genetic factors on
haplomorphogenesis in anther culture of the wheatgrass Agropyron glaucum (Desf.). In: Abstr. of Inter-
national Conference “Plant Genetics, Genomics and Biotechnology”, Novosibirsk, June 07-10, 2010; 76.

4. Pasmaxuun E.I1., Pasmaxuuna T.M. u ap. (2001) Buoctumysnupyrommuii 3pGexT peryistopoB pocTa Ha
HIIeHHUIIE U nbipee: Tes. QoK. 6-if MexyHap. KoH}. «PeryasaTopsl pocTa pacTeHHH B OMOTEXHOIOTUSIX»,
Mocksa, 2628 utonst 2001 . M.: M3n. MCXA; 269.

5. Pasmaxuun E.II., Pazmaxuuna T.M. u ap. (2009) Crioco0 ompeneneHuss MOPO30CTOMKOCTH O3MMBIX

3epHOBBIX KynbTyp. Ilat. Ne 2370942; [Tpuopurer nzobperenus 04.06.2008. Omy6m. 27.19.2009. brox.
Ne 30.
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AHMOHHAA ITEPOKCNA3A B 3AIIVTHBIX PEAKIINAX
KAPTO®EJIA IIPOTUB BMOTUYECKIX BO3OENCTBUN

A.B. Copoxans*, /I.K. biarona, I.B. benskoBckas, 11.B. MakcumoB
Hnemumym 6uoxumuu u eenemuxu Ygpumckozo nayunoeo yenmpa PAH, Ypa, Poccus
*e-mail: fourtyanns@googlemail.com

KiroueBblie ciioBa: nepoxcuoasa, scacmonosas kucioma, Bacillus subtilis, Leptinotarsa decemlineata,
Phytophthora infestans, Solanum tuberosum

Momusayus u yenu: Baxxkneiiei mpobaeMoil B M3y4eHUN 3allIUTHl PaCTeHUN OT OWo-
TUYECKUX (aKTOPOB Cpelibl SBISIETCS MOUCK MHTErpajbHbIX, Heclenu(puIecKkux Ouo-
XUMHAYECKUX MEXaHU3MOB, 00ECIICUNBAIOILNX X YCTOMYMBOCTb K IIUPOKOMY CHEKTPY
MOBPEKACHUH naToreHaMu 1 gurodaramu. Ydactue nNepoKcruaas3 B yCTOMUMBOCTH pac-
TEHHUH K pa3IMYHbIM CTPECCOBBIM (PaKTOPaM MOKa3aHO HEOJHOKPATHO. [ ncnomnb30oBa-
HUSI B TEHETUYECKOM CKPUHUHIE yCTOWYMBOCTH pacTeHUH MO0 B CENIEKLIMOHHOM padoTe
HEOOXOMMO BBISICHEHHE POJIM OTIENIBHBIX H30(hopM mepoKcuaas.

Memoowl u aneopummur: Vicionb30Baauch NpoOMPOUHBIE pacTeHHsI KapTodes COPTOB
Pannsis poza u Hesckuil, a taxke nunus asAPO c nonaeneHHo nytem PHK-caii-
JICHCUHIa aKTUBHOCTBIO aHUOHHOU nepokcuaazsl M21334.

Pezynomamor: Hammmu uccnegoBaHusMU ObUIO TIOKa3aHO, YTO aKTUBALUS TPAHCKPHUII-
[IMOHHOM aKTUBHOCTHU TeHa M2 1334, kogupyIomero aHmoHHYI0 TepoKcuaa3y Kaprode-
JIsl, 1 aKTUBHOCTH €T0 OEJIKOBOIO NPOAYKTa IyTeM 0OpabOTKU pacTeHHi ’KaCMOHOBOM
kucnoror (JKK), perynupyromieii ycTOMIUBOCTh pacTEHUH K HEKPOTPO(HBIM MATOTeHAM
u gurodaraM, WIK POCT-CTUMYIHPYIOMIUMHU OakTepusimMu B. subtilis 26]] criocoOCTBy-
€T YBEJIMYCHHUIO YCTOWYMBOCTH PAacTeHUH K Bo30yautento ¢purodroposa. Kpome Toro,
CHIKQJIACh MOBPEKACHHOCTh TAKUX PACTCHUI KOJIOPAICKUM JKyKOM M YBEIMYHMBAJIach
CMEPTHOCTb JIMUMHOK M MMAaro KOJIOPAJCKOIO >KyKa IOCie MUTaHus oO0padoTaHHBIMU
pacTeHusAMHU.

Jli1s BBISIBIICHHS. POJIM AHMOHHOM MEPOKCHIa3bl B 3aILUTHBIX PEAKLUAX PACTEHUH HAMU
Obu1a nonmydeHa JuHus asAPO. B TpaHCreHHBIX pacTeHHsX COAep:KaHHE MEPEKUCH BO-
J0pozia ObUIO CHIKEHO TI0 CPAaBHEHUIO C PACTEHUSIMU AMKOTO THIA. MIHAYIMPOBAaHHOTO
B030ynuTeneM GUTOPTOPO3a OKUCIUTEIBHOIO B3pPhIBa B HUX MPAKTHYECKH HE HAOIIO-
JTAJIOCh, YTO OBUIO MOKA3aHO KaK OMOXMMHMYECKHUMH, TaK U LIUTOXUMHUYECKUMH HCCIIe-
JIOBaHUSAMU. PacTeHus ¢ Mo1aBIeHHON aKTUBHOCTBIO reHa M2 1334 ObLin MaJlouyBCTBH-
tesbHbl K JKK. IIpu 3ToM 00paboTKa JIOBYIIKOM AJIsl HEPEKUCH BOIOPOAA IIPUBOIMIIA K
CXOZHBIM U3MEHEHMSM B PACTCHUSAX AMKOIO THIIA, a SK30I'€HHAas IEPEKUCh BOAOPO/a Ya-
CTHUYHO BOCCTAHABJIMBAJIA B HUX YCTOHYMBOCTD K (PUTO(TOPO3Y M TPAaHCKPUIILIUOHHYIO
akTuBHOCTBH JKK-3aBHCHMBIX T€HOB.

3axnouenue: AHHOHHBIE NEPOKCUAA3BI UIPAIOT BaXKHYIO poiib B pa3BuTuu JKK-nnumy-
LUPYEMBIX peakIMil pacTCHUI Ha BHEIPEHUE IATOTCHOB U MOBPEXICHUE (PUTO(DaramMmH.
AxtuBHOCTH TeHa M21334 1 ero mpoayKTOB MOT'YT OBITh MapKepamu: 1) yCTOHYHBOCTH
copToB; 2) 3pHEKTUBHOCTH CTUMYISATOPOB YCTOHYMBOCTH pacTeHuid; 3) apPeKTHBHO-
CTH NPaHMHPYIOLIUX YCTOWYMBOCTh OMOJIOTHUECKUX MIPEHaparoB.

brazooaprnocmu: Pabora BeimonHeHa B paMkax roczaganus Ne 116020350027-7 u npu
yacTUYHOM mnonnepkke rpanta llpasutensctBa Pb mius mononbix ydensix Ne 16 ot
10.04.17.

210 BELYAEV CONFERENCE « SESSION “PLANT GENETICS”



VNIEHTUO®UKAIIVA 1 AHAJIN3 TEHOB CEMENMCTBA MYC
ININEHNITVMEBBIX

K.B. Crpeiruna*, E.K. Xirectkuna
DPUL] Unemumym yumonozuu u eenemuxu CO PAH, Hosocubupck, Poccus
*e-mail: pushpandzhali@bionet.nsc.ru

KuroueBsie cnoBa: bHLH, Hordeum, MYC, Triticum, 6uocunmes (pragonouos, ougepeetus 2eHos, Oyniu-
Kayust 2eHos, (pakxmop mpancKkpunyuu

Momusayus u yenu: @axropsl Tpanckpuriuu MY C, oOpa3syromue ¢ 6enkamu MYB u
WD40 perymnstopHsiii komruiekc MBW, HeoOXoaMMBI [171s1 aKTUBAITUH SKCITPECCHU CTPYK-
TYPHBIX T€HOB OMOCHHTE3a (DIIaBOHOMIOB. Y MuIeHULb! Msrkoi (Triticum aestivum L.)
U siuMeHst 00bIkHOBeHHOTO (Hordeum vulgare L.) BeisBnensl MYC-konupylomiye reHsl,
HEOOXOAMMEBIe Il CHHTEe3a (PIaBOHOMIHBIX MUTMEHTOB — 310 TaMycl u HvAnt2 co-
OTBETCTBEHHO. L{esbi0 HACTOSIIEro McCaeI0BaHusl CTaJld UICHTU(UKALUS, CPAaBHEHHE
Y aHAJIN3 MOJTHOPA3MEPHBIX MOCIIEI0BATEIbHOCTENH TYIUIMIUPOBAHHBIX KOIMH JTaHHbBIX
T'€HOB.

Memoowr u anecopummul: IToncKk roMONIOTHYHBIX MOCIEIOBATEIBHOCTEH MPOBOAMIMN B
0a3ax AaHHBIX HEAHHOTHPOBAHHBIX HOCJIEIOBATEIbHOCTEH SUMEHS M IMUICHULBI C HC-
nosib3oBanueM aiaroputma BLAST. KnactepHblil aHanu3 ¢ UCMONIb30BAaHUEM MPOTpaM-
Mbl MEGA 0511 ocHOBaH Ha anroputMe UPGMA. AHanu3 IpoMOTOPOB T€HOB OBLIT OCY-
mectsiieH ¢ 6azamu qaHHbIX PLACE u PlantCARE. Ilon6op mpaiimepos st [TLP, OT-
[P, xonuuectBennoit 1P u cexkBenuposanus npousBoauics npu nomoiu OLIGO.
AHaJIn3 MaTTEpHOB METUIMPOBAHMS HYKJICOTHIHBIX IIOCIEI0BATEIBLHOCTEH OBLI OCy-
mecteieH ¢ Habopom EpiTect Bisulfite Kit (QIAGEN) u mocnenyromum ceKBeHUPO-
BaHMEM aMILTM(PULIUPOBaHHOrO NpoaykTa. [enernueckoe xaptuposanue HvAnt2copy-
cnerduunoro CAPS-mapkepa 0bu10 ocymiecteineHo B romymsiiuu DOMXREC ¢ uc-
nosib3oBanueM nporpammel MAPMAKER.

Pesynomamor: Mbt unentudumnmponanu 11 renos MYC Bo BTOpOii 1 Y€TBEPTOI TOMEO-
JIOTUYECKHX TPYTIax XpOMOCOM MIIeHUIbl 1 22 MYC-mofoOHBIX TeHa B TEHOMAaX POJI-
CTBEHHBIX BHUJIOB. J[J1s1 siaMeHs1 ObLIO BhIsBIIEHO 2 TeHa MYC BO BTOpPOW W YETBEPTOM
xpomocomax. [Tocnennuii ObUT TOUHO HaHECEH Ha KapTy (TECHO CLEIMJIEH C MapKEepOM
XBmac86-4H). DX30H-UHTPOHHAsSI OPTaHU3AIUS BCEX BBISIBICHHBIX T€HOB aHAIOTHUYHA
crpykrype TaMycl n HvAnt2. beina uccnenoBana TPAaHCKPHITIIMOHHAS aKTUBHOCTH 00-
Hapy>XCHHBIX T€HOB B PA3JIMUHBIX YACTSIX PACTCHUI.

3axnouenue: B renome stumens ObuIo BbLsiBIEHO 2 reHa MYC, B TeHOME MUICHULBI —
11 reHOB JaHHOrO ceMeHCcTBa. AHAJIM3 FEHETHYECKOTO CXOACTBA II0Ka3all, YTO MepBas
nymukanust reHa MYC npousonia y oOmiero JUIIOuAHOro npenka Tpuosl Triticeae.
Ynanoch 00HAPYKUTh, YTO B XOAE 3BOJIOLMH AUIUIONIHBIX IPEIIIECCTBEHHUKOB IIIICHU-
bl aymmukaunu MYC mpoucxXoauiii HECKOIBKO pa3. B 11e710M nosydeHHbIe pe3ynbTaThl
CBHUJICTENILCTBYIOT O TOM, YTO JYIUIMIUPOBAHHBIC TeHbI OMOCHHTE3a (HJIABOHOMIOB MOA-
JepKUBAIOTCS Onaroaapst QyHKUMOHAIBHON ClIeUalIn3ay KOIHH.

bnazooapnocmu: Pabora wactuuHo nonaepxana rpanroM POOU (16-04-00912) u I1po-
rpammoit PAH «MomnekynsipHast 1 kiaerounast ononorus» (0324-2015-0016).
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SCREENING OF BREAD WHEAT ACCESSIONS OF AZERBAIJAN
USING KASP MARKERS

M.A. Abbasov
Genetic Resources Institute of ANAS, Baku, Azerbaijan
e-mail: mehraj _genetic@yahoo.com

Key words: KASP, SNP, LR34, GluD1, bread wheat

Motivation and Aim: Modern plant breeding increasingly uses SNP markers to detect
new traits in F, and later generations. One of the cost-effective and rapid techniques for
the validation of SNP markers is the Kompetitive Allele Specific PCR (KASP) [1]. At
present, a library of validated KASP markers for key crops, including wheat is publicly
available. Among the cereals, the wheat genome is concerned as one of the least poly-
morphic, in which the SNP detection frequency is about 2.3-3.1 times lower than that of
barley [2]. Thus the use of high-throughput genotyping methods leading to explosion of
single nucleotide polymorphism sequence data from wheat genome is crucial. The aim
of the current study was screening of bread wheat genotypes using KASP genotyping
method and detection of potential SNP markers for varietal improvement.
Methods and Algorithms: Eleven KASP SNP assays were used for screening 171 bread
wheat samples of Azerbaijan origin. SNP genotyping was performed using LGC’s KASP
genotyping chemistry, the run was performed on the LGC SNPline to provide baseline
data.
Results: All the genotypes were found to be susceptible as a result of screening for LR 21,
Tsn and Sr2 SNP markers. Leaf rust resistance (Lr34) was present in 17 genotypes, in-
cluding 1 local variety Seba. Only one genotype of v. barbarosa had FHB gene located
in 3B chromosome, while FHB 5B exhibited relatively higher frequency and was found
in ~30 % of all samples tested. Fifty one genotypes were found to have either RhtB1 or
RhtD1 SNP markers for reduced height. The presence of both alleles which leads to a
detrimental decrease in yield was not recorded in the studied collection. High frequency
of photoperiod gene PpdD 1, which has a positive association with increased ear growth,
was observed across the wheat collection. More than half of genotypes carried photope-
riod-insensitive alleles. Grain protein content (GPC) is one of the most important quality
factors; however breeding for an increase in GPC is difficult because the genetic varia-
tion for this character is small. In this study, one genotype was positive for the GPC and
characterized with increased protein content. Good starch quality was noted in 33 acces-
sions, including 4 local varieties, as confirmed with the presence of GluD1 gene.
Conclusion: So, as a result of screening 171 bread wheats for 11 KASP markers associ-
ated with quality, yield and disease resistance the presence of some of them in certain
part of accessions was observed. Selected genotypes are planned to be used for creation
of new varieties with resistance to the disease and higher quality.
References
1. Semagn K. et al. (2014). Single nucleotide polymorphism genotyping using Kompetitive Allele Specific
PCR (KASP): overview of the technology and its application in crop improvement. Mol. Breeding. 33:

1-14.
2. Shavrukov Y.N. (2015) CAPS markers in plant biology. Vavilov J. Genetics Breeding. 19:205-213.
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GENES FOR WHEAT INFLORESCENCE ARCHITECTURE:
STRUCTURE, FUNCTION AND EVOLUTION
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Motivation and Aim: Wheat is one of the most important crops in the world. It is the
staple food for 30 % of the world population. The solution of practical problems of mod-
ern plant breeding and the establishment of the technological groundwork is impossible
without the new fundamental knowledge about the structural-functional organization of
the plant genome, without understanding the molecular-genetic mechanisms underlying
the formation of agronomic traits. Studies about the genetic regulation of wheat inflo-
rescence (the spike) development can allow scientists to design new spike architectures
with the goal of enhancing grain production. The aim of this research is identification
and study on genetic factors that regulate the wheat inflorescence development and de-
termine the spike architecture.

Methods and Algorithms: Wheat mutants with altered spike morphology were charac-
terized using methods of classical genetics, modern methods of plant genome analysis,
light and scanning electron microscopy, which led to identification of new major genes
and QTLs that determine wheat inflorescence architecture.

Results: Wheat FRIZZY PANICLE (WFZP), one of the key regulators of wheat inflo-
rescence development, which drive the supernumerary spikelet (SS) trait, were isolated
in A-, B- and D-genomes of di-, tetra- and hexaploid wheats. Structural and functional
characterization of WFZP was performed, in which coding and null mutations were asso-
ciated with the SS spike phenotype. Bioinformatic analysis revealed the presence of sta-
tistically significant putative AuxREs in the WFZP regulatory region. Moreover, QTLs
for multifloret “flabellum” spike phenotype, yield-related spike characteristics (spike
length, number of grain per a spike, grain weight etc.) were identified and mapped on the
wheat chromosomal maps using high-throughput genotyping SNP-platform.
Acknowledgements: This work was supported by IC&G Budgetary Project no. 0324-
2016-0001 and grant from Russian Foundation for Basic Research (Project 15-04-
05371a).
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CHARACTERIZATION OF THE CENTROMERIC HISTONE H3
(CENH3) IN GENUS SECALE AND ITS PHYLOGENETIC
RELATIONSHIPS

E.V. Evtushenko'*, E.A. Elisafenko?, S.S. Gatzkaya!, Y.A. Lipikhina!, A. Houben’,

A.V. Vershinin!
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2 Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia

3 Leibniz Institute of Plant Genetics and Crop Plant Research (IPK), Gatersleben, Germany
*e-mail: evt@mcb.nsc.ru
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Motivation and Aim: Rye (Secale) is a small genus that includes the species adapted to a
wide range of abiotic and biotic stresses and possessing two types of pollination system.
Traditional rye varieties are panmictic populations displaying high levels of heterozy-
gosity and heterogeneity, which might have resulted from outcrossing pollination and
facilitated interspecies hybridization. We aimed to study the molecular structure of genes
encoding centromere-specific histone H3 (CENH3), a key component of centromere
specification and function, in 14 Secale species and subspecies and their phylogenetic
relationships with species in their most closely related genera, Triticum and Hordeum.
Methods and Algorithms: We cloned and sequenced the CENH3 genes from 14 spe-
cies and subspecies across Secale. To determine the extent of CENH3 evolution, we
compared Ka/Ks (nonsynonymous/synonymous substitutions) ratios for all coding se-
quences of a species within genus Secale and between other genera using DNAsp. We
used the mixed effects model model of evolution (MEME) to evaluate selection at the
codon level in genus Secale.

Results: Diploid rye encodes two paralogous CENH3 genes, which are transcribed into
two main forms aCENH3 and CENH3. They differ in size, intron-exon structure and
amino acid substitutions and originated from a duplication event in the common ancestor
before the barley and wheat-rye lineages split. A sequence alignment of CENH3 from
Secale species and subspecies display a surprisingly high level of similarity, despite
the differences that they have in morphology, life-cycle duration and pollination sys-
tems as well as environmental and growing conditions. The CENH3 proteins are strictly
controlled by genetic factors responsible for purifying selection. Diversifying selection
operates at a very few sites in cross-pollinating rye species. In contrast, considerable dif-
ferences between Hordeum species suggest that the CENH3 are rapidly evolving in this
genus. A comparison between Hordeum, Secale and Triticum species demonstrates that
the structure of CENH3 in the subtribes Hordeinae and Triticinae evolved at different
rates. The high similarity between rye and wheat CENH3s is indicative of an evolution-
ary stability and conservation of the genetic factors that control the CENH3 structure
in the subtribe Triticinae. The assumption that multiple cycles of remote hybridization
and attendant domestication served as a factors stabilizing the CENH3 structure and that
these factors were more powerful within Secale and Triticum than in Hordeum, will be
discussed.

Acknowledgements: The work was supported by fundamental scientific research pro-
gram on the project 0310-2016-0005 and RFBR grant 17-04-00748 A.
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ORGANIZATION AND EVOLUTION CHALCONE SYNTHASE GENE
FAMILY IN BREAD WHEAT AND RELATIVE SPECIES
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Motivation and Aim: Gene duplication followed by sub- or neofunctionalization is of
substantial evolutionary importance. Homoeologous gene copies can appear due to poly-
ploidization, while paralogous copies can be generated by segmental duplication. In al-
lohexaploid wheat Triticum aestivum both homoeologs and paralogues of the same gene
can be found. Multiple Chs gene copies, encoding one of the key enzyme of flavonoid
biosynthesis, chalcone synthase, have been not characterized in wheat yet. The aim of
the current study was to investigate structural and functional organization of Chs gene
family and its evolution in wheat species.

Methods and Algorithms: Homologous sequences search was performed using BLAST
algorithm in three databases (https://urgi.versailles.inra.fr/blast/blast.php, http://www.
cerealsdb.uk.net/cerealgenomics/CerealsDB/search_reads.php, www.ncbi.nlm.nih.gov/
Database/) within genomic sequences of 7. aestivum and its tetraploid (7 durum) and
diploid (7" monococcum, T. urartu, Aegilops speltoides, Ae. sharonensis, and Ae. taus-
chii) relatives. Missing part of sequence of one copy was sequenced using ABI 3130XL
analyser. Multiple sequence alignment was done with MULTALIN 5.4.1. Cluster analy-
sis was performed with MEGA v6.06 software using Neighbor-Joining algorithm. Prim-
erQuest Tool (https://eu.idtdna.com/Primerquest/Home/Index) was used to design a set
of copy-specific primer pairs, which were exploited for PCR from DNA of nulli-tetraso-
mic and deletion lines and RT-PCR from ¢cDNA for pericarp, coleoptile and root.
Results: The nucleotide sequences of the five Chs copies in 7. aestivum were identified.
Among them two homologous gene copies in A- and D-genomes (Chs-A1 and Chs-D1)
and three paralogous gene copies in B-genome (Chs-B1, -B2, -B3). It was shown that all
Chs gene copies are located on the distal regions of 2AS, 2BS and 2DS chromosomes.
All copies with the exception of Chs-B2 transcribed in colored pericarp and coleoptile,
but they were not transcriptionally active in colorless pericarp and root. Chs-B2 was
transcribed in colored coleoptile only. To clarify the origin of paralogous Chs duplica-
tions in the B genome, we compared sequences of Chs genes in different 7riticum and
Aegilops species and calculated the time of divergence of the paralogues.

Conclusion: First Chs duplication event took place in common ancestor of 7riticum and
Aegilops about 10 MYA, then one of the copies was again duplicated 6-7 MYA in the
ancestor of the B-genome, while other copy likely pseudogenized in 7. aestivum 2A and
2D chromosomes. All 5 7. aestivum were transcriptionaly active, however one of the
B-genomic copies demonstrated functional divergence from others.
Acknowledgements: The study was partially supported by RFBR (16-04-00912).
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WRKY33 IS INVOLVED IN PLANT RESPONSES TO ELEVATED
SALT CONCENTRATION AND WATER DEFICIT
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Motivation and Aim: The drought and high salinity are major abiotic stress factors affect-
ing plant growth and development and can lead to serious yield losses to crops. Nearly
in all plants, most of reactions to biotic and abiotic stresses are controlled at the level
of transcription of certain genes that is regulated by transcription factors. WRKY genes
family is important superfamily involved in plant responses to the effect of environmen-
tal stressors. The members of WRKY family are involved in a signaling systems related
abscisic and salicylic acids [1], as well as signals linked to DREB genes [2]. In this study,
the gene WRKY33 designated as SIWRKY33 from the family of WRKY was isolated
and characterized from tomato plant (Solanum lycopersicum L.).
Methods and Algorithms: Putative sequence of full-length cDNA for gene SIWRKY33,
1938 bp were obtained on the basis of the reverse transcriptase and subsequent PCR
reaction was cloned into the binary vector pBluescript SK (—). The derived full length
sequence of SIWRKY 33 contained 1590 bp ORF, which encodes a protein of 529 amino
acid residues [3].
Results: According to the number and structure of WRKY domains the SIWRKY?33 be-
longs to the WRKY I group. The expression pattern of SIWRKY33 in various tomato
tissues were examined by RT-PCR and PCR reactions. Transcripts were detected in most
examined tissues, whereas the expression level in different tissues varied. The highest
level of expression was manifested in the young leaves and apical part of the shoots.
Based on this, further studies were carried out on these tissues. To study the expression
pattern of the genes SIWRKY33 under water deficit and elevated salt concentration the
Northern hybridization of total RNA fraction in situ hybridizations were used. Digoxi-
genin labeled specific DNA probes for Northern hybridization, and sense and antisense
RNA probes for in situ hybridizations from SIWRKY33 gene were synthesized on the
sequence of first conserved WRKY domain of cDNA for SIWRKY33, where the length
of the used DNA fragment was 750 bp starting from the start codon.
Conclusion: The obtained results showed strong expression of SIWRKY33 when plants
exposed to elevated sodium chloride concentration and water deficit (drought) in the
growing medium.
Acknowledgements: This work was supported by Science and Technology Center of
Ukraine, Project #6154 and partially by Azerbaijan National Academy of Sciences.
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CRISPR/Cas FOR PLANT DOMESTICATION AND BREEDING
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Motivation and Aim: The CRISPR/Cas system is the most promising among genome
editing tools. It can provide the development of modified nontransgenic plants with the
possibility of simultaneous multiple targeted mutations. The purpose of this study was
a systematic review of published papers describing the utilization of the CRISPR/Cas
system for crop gene modification. We assess the potential of this technology for deve-
lopment of new cultivars as well as newly domesticated plants and even new crops.
Methods and Algorithms: The search for “CRISPR & crop name” within article titles,
abstracts and keywords in the Scopus database was carried out for 45 crops. In addition,
we analyzed results of the search “domestication gene & crop name” for a number of
important crops.

Results: Among a total of 206 search results for “CRISPR & crop name”, only 88 have
been recognized as original articles describing editing crop genes with the CRISPR/Cas
system. A total of 145 target genes of 15 crops are described in these 88 articles, includ-
ing rice with the largest number of genes modified (78 genes). In these studies, the ability
to get transgene-free modified plants was widely demonstrated. However, in most cases
research was aimed at the approbation of the technology or was to elucidate target gene
function, while modification of just 37 target genes was related with crop improvement.
In most of these cases, modifications resulted in knockout of the genes such as negative
growth and development regulators or negative regulators of plant resistance. Analysis
of literature for domestication genes showed that crop domestication was due to muta-
tions in a few genes, and these genes are well known for the main crops.

Conclusion: Application of CRISPR/Cas for gene knockout (a total of 37 genes) was
successfully used for improvement of 11 crops. To provide a basis for broader practical
application of this technique in plant breeding, more intensive use of other gene modifi-
cations (such as replacement of defect alleles by functional ones or insertion of a desired
gene) is required and more genotypes should be involved in ongoing studies. In order to
facilitate the use of wild relatives genepool in plant breeding, CRISPR/Cas can be applied
for directed mutagenesis of “domestication” genes in their genomes, resulting in newly
domesticated plants. For development of new crops with the help of CRISPR/Cas more
information is needed about genomes and genes of the candidates for domestication.
Acknowledgements: This work was supported by the Russian Science Foundation
(No. 16-14-00086).
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FEATURES OF PPD-B1 EXPRESSION REGULATION
AND THEIR IMPACT ON THE FLOWERING TIME
OF WHEAT NEAR-ISOGENIC LINES
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Motivation and Aim: Photoperiod insensitive Ppd-1a alleles determine early flowering
of wheat. Increased expression of homoeologous Ppd-Dlia and Ppd-Ala result from
deletions in the promoter region, and elevated expression of Ppd-Bla is determined by
an increased copy number. The aim of the current investigation was to study the Ppd-B1
photoperiod insensitive allele with an increased number of copies and characterize the
functional specifications of this allele and its interaction with other photoperiod genes.
Methods and Algorithms: PCR analysis, molecular cloning and sequencing were used
for the characterization of the Ppd-BI sequence. To analyze the diurnal expression of
genes that regulate the heading date, PCR with SYBR Green I was performed. The
PlantPAN 2.0 database was used to determine the putative plant transcription factor
binding sites.

Results: In this study, using differing in photoperiod sensitivity near-isogenic lines, des-
ignated “Ppd-m” and “Ppd-w”, we investigated the putative factors that influence Ppd-
Bla expression. By analyzing the Ppd-Bla three distinct copies, we identified an indel
and certain SNPs, which distinguished the investigated allele from other alleles with a
copy number variation.

We studied the expression of the Ppd-A1, Ppd-Bla, and Ppd-D1 genes along with genes
that are involved in light perception (PhyA4, PhyB, PhyC) and the flowering transaction
(Vrn-1, TaFTI) and discussed their interactions. Expression of Ppd-Bla in the “Ppd-m”
line, which flowered four days earlier than “Ppd-w”, was significantly higher. We found
PhyC to be up-regulated in lines with Ppd-B1a alleles. Expression of PhyC was higher in
“Ppd-m”. Microsatellite genotyping demonstrated that the locus on the 5B chromosome
was different in “Ppd-m” and “Ppd-w”, suggesting that the transcription factor FHY3/
FARI from the 5B pericentromeric region is important for the flowering time. Thus, we
propose that there is a positive bidirectional regulation of Ppd-Bla and PhyC with an
FHY3/FARI contribution.

The same hypothesis can be proposed for Ppd-A1a and Ppd-D1a. Using in silico analy-
sis, we demonstrated that the specificity of the Ppd-BI regulation compared to that of
homoeologous genes involves not only a copy number variation but also distinct regula-
tory elements.

Conclusion: This study characterized the specifications of photoperiod insensitive Ppd-
Bla and the putative mechanisms of its regulation as well as discussed its interaction
with other photoperiod genes.

Acknowledgements: This study is supported by Russian Scientific Foundation grant
No. 14-14-00161.
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Motivation and Aim: Life history plasticity have been explored in the group of winter
cereals from Krasnodar (south of Russia) to obtain isogenic life history (ILH) lines use-
ful in winterhardiness exploration.

Methods: Winter cereals were assessed in one autumn and two spring sowings [1]. Sow-
ings were planted near Novosibirsk (West Siberia) on acid soil with low fertility without
fertilizer application in accordance with sustainable agriculture.

Results: In the first spring sowing early in the spring 29 accessions developed up to
54.5 % of fertile plants. These were sown late in the spring and only 15 accessions de-
veloped fertile offsprings. In both spring generations part of plants was at the stage of
tillering or rosette of leaves at the harvesting in the fall. Surprisingly, in the second case
such plants from 28 accessions survived during winter as domestic winter cereals in spite
of extremely unfavorable environment. The ability of these flexible (“winter-spring”)
plants to survive was compromised by acid soil with low fertility, large overground
plant sizes, cloudy rainy autumn, frequent night frosts after snow melting in spring. It
resembles heterotic appearance of winterhardines in offsprings of Krasnodar winter ac-
cessions.

Conclusion: Fertile spring plants are ILH lines relative to their winter ancestors and
possible spring cultivars. “Winter-spring” plants can give rise to cultivars suitable for
sowing in summer and harvesting next year earlier traditional winter cereals [1]. It was
supposed that winter accessions of wheat and arabidopsis as grass species may have
common general mechanisms of adaptation during vegetative development. And under
stressful conditions of autumn sowing and first spring one in Siberia on acid soil with
low fertility accessions from Krasnodar accumulated many epialleles which induced
epigenomic chock as described in arabidopsis. It resulted in heterosis in winterhardiness
of flexible plants.

References
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THE ROLE OF MERISTEM REGULATORS IN THE FORMATION
OF ECONOMICALLY VALUABLE TRAITS IN PLANTS

L.A. Lutova, I.E. Dodueva, M. Azarakhsh, M.S. Gancheva
St. Petersburg State University, St. Petersburg, Russia

At present, obtaining new data on plant developmental genetics can give impetus to
the creation of valuable plant forms with altered development programs. It is shown
that the appearance of a significant number of traits used in plant domestication is a
consequence of mutations in genes encoding transcription factors (TFs) that regulate
major development programs. The subject of our research is the study of the role of
regulators of meristem development in the formation of economically valuable traits in
cultivated plants. Meristems are tissues containing stem cell pools and which make the
main contribution to histogenesis and organogenesis during the postembryonic period of
higher plant development. Thus, the formation of many economically significant plant
characteristics is directly dependent on the activity of meristems. The central role in the
maintenance of meristems is played by the interaction of several groups of meristem-
specific TF and phytohormones. E. g., one of the most important economically valuable
traits in legumes is nodule formation in symbiosis with rhizobia, which is important
both for activating the growth and development of the plant itself, and for enriching
the soil with nitrogen. It was shown that one of the central regulators of bookmarking
nodules and maintaining their meristems is the homeodomain-containing TF KNOX3,
which belongs to the widely known family of KNOX meristem regulators. This is the
first data on the role of the TF of the KNOX family in the development of root meri-
stems. Direct targets of TF KNOX3 in the nodules of alfalfa and pea are /PT and LOG
genes, regulating the biosynthesis of cytokinins. At present, the relationship of KNOX3
activity to the system of autoregulation of nodulation is studied. Another weakly studied
economically valuable plant feature associated with the development of root meristems
is the formation of a storage roots in root crops. On the model of the cultural and wild
species of the genus Raphanus, it has been shown that some of the TF of the WOX
family, as well as peptide phytohormones of the CLE family, are the central regula-
tors of development of the storage root. In particular, the overexpression of the CLE4]
gene in wild radish causes in its storage root the appearance of a number of features
characteristic of cultural radish; also in the root of cultural forms of Raphanus, there
is activation of CLE41 expression was revealed in comparison with the wild species of
this genus. Perhaps the CLE41 peptide is the first example of a peptide hormone, the
selection of forms with over-expression of which gave start to radish domestication.
Acknowledgements: The studies are supported by the RSF grant 16-16-10011.
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THE NOVEL WHEAT VERNALIZATION RESPONSE ALLELE VRN-A1]
CONTAINS THE MOST KNOWN TYPES OF MUTATIONS IN VRN-A1

A.F. Muterko*, E.A. Salina
Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia
*e-mail: muterko@gmail.com

Key words: wheat, vernalization requirement, VRN-A1 gene, polymorphism, new allele

The need for a prolonged exposure to low temperatures in order for plants to become
competent to flower is determined by the vernalization requirement. Vernalization sen-
sitivity is an important trait of wheat, determining the flowering time and yield through
adaptability to a wide range of environment conditions that is an especially actual in
wheat breeding in condition of changing climate. The vernalization response in wheat is
largely controlled by the four VERNALIZATION genes. However the features of allelic
distribution of the different VRN genes and their effect on the phenotype make VRNI
the key in determination of vernalization requirement in polyploid wheat. VRN genes
possess no less than two regulatory regions, which are localized in the promoter and first
intron. Furthermore, SNPs within exon-4 and exon-7 of VRN-AI are associated with
modulation of such agronomic valuable traits as frost tolerance, vernalization require-
ment duration and flowering time of wheat. In addition, more than two copies of the
recessive vrn-Al allele per genome can be represented in hexaploid wheat.

In present study, during investigation of the VRN-AI regulatory regions in polyploid
wheat species the novel dominant Vin-A41j allele (GenBank: KU738894) was identified
in hexaploid wheat of 7 compactum. Unlike most known VRN-A1 alleles the 54 bp dele-
tion within promoter of Vrn-A1j is localized 50 bp downstream the regulatory element
known as VRN-box. Hence, activation of Vrn-A1j expression, without vernalization,
likely determined by the alternative mechanisms, regulating transcription of the VRNI
genes, which are associated with other regulating sites within promoter region. The cod-
ing sequence of Vrn-41j contains polymorphism within exon-4 and mutant exon-7 that
is not typical for any known dominant VRN-A1 alleles. Furthermore, in contrast to the
other dominant VRN-A1 alleles, Vrn-Alj is likely associated with at least one recessive
vrn-Al copy. So that accessions, carrying Vrn-A1j are characterized by at least two cop-
ies (mutant Vrn-A1j and intact vrn-A1) of VRN-AI per haploid genome. These mutations
have a different effect on expression and function of VRN-A41.

Thus, we conclude that new dominant Vrn-A41j allele, combining mutations of three
different types simultaneously (deletion within promoter region, SNPs in exon-4 and
exon-7, copy number variation) is a unique object for fundamental studies of mecha-
nisms of regulation and function of the VRN genes, as well as a valuable genetic source
for wheat breeding programs.

Acknowledgements: The study is supported by the SB RAS Integrated Program I1.2P/
VIL.53-17.
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NEW INSIGHT ON 5B WHEAT CHROMOSOME EVOLUTION
BASED ON INTERSPECIES PHYSICAL AND GENETIC MAPPING

E.A. Salina'*, E.M. Sergeeva', M.A. Nesterov!, A. Kiseleva', Z. Frenkel?, A. Korol?,

A.F. Muterko!, IWGSC?

! Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia
2 University of Haifa, Haifa, Israel

3 International Wheat Genomic Sequencing Consortium

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

Key words: Triticum dicoccoides, T. aestivum, 5B chromosome, recombination suppression, wheat
evolution

Motivation and Aim: The 5B chromosome of the common wheat is famous for the fact
that its reorganization in the course of evolution had led to emergence of the Ph lo-
cus, which contributed to stabilization of the genome of wild emmer wheat Triticum
dicoccoides and T. aestivum as well as other widespread allopolyploid 7riticum species.
A comprehensive study of the evolution of wheat chromosome 5B according to the ge-
netic and physical mapping data and analysis of the primary structure of the chromo-
some regions that influence the ability of this chromosome to moderate recombination in
interspecific T. aestivum *x T. dicoccoides crosses is described.

Methods and Algorithms: The CS-5Bdic disomic substitution line, where the Chinese
Spring (CS) 5B chromosome is replaced by the 7. dicoccoides SB chromosome, was
used. Physical mapping of the common wheat 5B chromosome is conducted according
to the IWGSC strategy for sequencing of the bread wheat. The genetic linkage map was
constructed with MultiPoint software using 360 lines of F2 population from a cross of
CS and CS-5Bdic genotyped with SSR and ISBP markers. Using 116 lines of the RICL
population genotyped with SNP and SSR markers, the genetic linkage map was con-
structed with MultiPoint UltraDense software.

Results: The regions of considerable recombination suppression on the 5B chromosome
maps of durum/dicoccoides and aestivum/aestivum have been identified by comparing
to CS/CS-5Bdic and can be explained by the divergence between the analyzed tetraploid
and hexaploid wheat accessions. The analysis of the primary structure based on physical
mapping data of the studied regions of 5B aestivum and dicoccoides chromosomes dem-
onstrates inversion, large insertions/deletions, extended clusters of 119.2 tandem repeats
which differ studied homoeologous chromosomal regions of both species.

Conclusion: The detected regions of the 5B chromosome are actually the sites of re-
arrangements involved in the tetraploid—hexaploid evolutionary transition. Any sup-
pression events have been undetectable in the region of the Ph locus, the emergence of
which was associated with the evolutionary stage prior to or during formation of the wild
emmer.

Acknowledgements: This study was supported by the RSF ( No. 14-14-00161).
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EVOLUTION OF VRN-1 HOMOEOLOGOUS LOCI
IN ALLOPOLYPLOIDS OF TRITICUM AND THEIR
DIPLOID PRECURSORS

A.B. Shcherban'*, A.A. Schischkina?, K. V. Strygina!, E.A. Salina!
! Institute of Cytology and Genetics SB RAS, Novosibirsk, Russia

2 Institute of General Genetics RAS, Moscow, Russia
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Key words: allopolyploid, alleles, vernalization, VRN-1 gene, promoter, first intron, diploid, tetraploid,
Triticum

There are two main evolutionary branches among allopolyploids in the genus Triticum:
Emmer and Timopheevii. The first starts from the wild tetraploid 7. dicoccoides, from
which all the main cultural allopolyploids, including common hexaploid wheat (7. aes-
tivum; BBAADD), derived. Timophevvi branch contains wild species 7. araraticum
(GGAA) and its domesticated spring form, 7. timopheevii. Analysis of structural poly-
morphism of the VRN-1 gene, the basic gene of the vernalization response, in the first
tetraploid wheat species and presumed diploid donors of A and B(G)-genomes showed
that in the first tetraploids the appearance of spring forms was associated with the emer-
gence of a new dominant VRN-1 alleles unrelated in origin with dominant alleles of
the diploid progenitors, and a set of alleles in Emmer line is different from that of the
Timopheevii line, indicating of independent origin of the spring growth habit in these
branches of allopolyploids. In spring wheat 7. timopheevii occurrence of this trait is
associated, apparently, with the insertion of a miniature transposon (MITE) in the first
intron of the VRN-A1 locus. In T. dicoccoides spring forms are associated with deletions
in the promoter (alleles VRN-A1b and VRN-AId) and a large deletion in the first intron
(allele VRN-A1L). 1t should be noted that in both cases the mutations affected, mainly,
VRN-A1 locus, whereas other homoeologous locus- VRN-B1 (G1) remained unchanged
in the majority of spring forms (7. dicoccoides), or mutations in it did not result to
spring phenotype (Timopheevii; allele VRN-G1a). In the course of further evolution of
allopolyploids derived from 7. dicoccoides, as a result of the artificial selection carried
out by human, there was a selection of dominant alleles of the other homoeologous loci
(VRN-B1, VRN-D1I), and their combinations optimal for different climatic conditions of
growing.

Acknowledgements: This work was supported by the program of the Russian Scientific
Foundation (No. 14-14-00161).
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DIFFERENT EVOLUTIONARY PATTERNS OF THE UNIVERSAL
FLAVONOID BIOSYNTHESIS PATHWAY GENES IN MONOCOT
AND DICOT PLANT SPECIES

O.Yu. Shoeva'*, A.Yu. Glagoleva'-?, E.K. Khlestkina':?
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2 Novosibirsk State University, Novosibirsk, Russia
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Motivation and Aim: We hypothesized that in universal metabolic genetic networks,
such as flavonoid biosynthesis pathway, the specific features occurring in different taxa
may result in different evolutionary patterns of the structural genes. The aim of the cur-
rent study was to determine and compare synonymous and nonsynonymous substitution
rates of the flavonoid biosynthesis genes in different plant taxa and ascertain the factors
affecting the evolutionary patterns.

Methods and Algorithms: Nucleotide sequences of the flavonoid biosynthesis pathway
genes of monocotyledons (Zea mays, Oryza sativa, Hordeum vulgare, Triticum aestivum,
Triticum urartu, Aegilops tauschii, Anthurium andraeanum) and dicotyledons (Arabi-
dopsis thaliana, Arabidopsis lyrata, Vitis vinifera, Vitis amurensis, Solanum tuberosum,
Malus domestica) were retrieved from NCBI (ncbi.nlm.nih.gov/Database), URGI (urgi.
versailles.inra.fr/blast/blast.php), or IPK-Gatersleben (webblast.ipk-gatersleben.de/bar-
ley) databases. Multiple sequence alignment was done with MULTALIN 5.4.1. Cluster
analysis and Ka/Ks calculations were performed with MEGA v6.06 using Neighbor-
Joining algorithm. Pearson’s correlation was calculated between Ka/Ks ratio of the
genes and numbers of flavonoids classes synthesized by the enzyme encoded.

Results: The nucleotide sequences of the genes encoding for CHS (chalcone synthase),
CHI (chalcone-flavanone isomerase), F3H (flavanone 3-hydroxylase), F3’H (flavonoid
3’-hydroxylase), DFR (dihydroflavonol 4-reductase), and ANS (anthocyanindin syn-
thase) were identified in monocot and dicot plant species. Validation of the orthologous
genes sets was performed using phylogenetic analysis. To avoid sequences with rare SNP
variants the alleles identified were compared with homologous ESTs. C- and N-terminus
signal peptides were eliminated to avoid their affect on assessment of enzyme-encoding
parts evolutionary rates. The species were compared pairwise for Ka/Ks ratios of each
gene. In monocots, negative correlation between Ka/Ks ratios of the structural genes
and numbers of flavonoid classes synthesized by the enzymes encoded was shown. The
Chi gene doesn’t meet this rule (due to possible spontaneous conversion of chalcones to
flavanones the Chi gene may possess relatively low selective pressure in both monocots
and dicots). In dicots, there are no correlation between Ka/Ks ratios and numbers of fla-
vonoid classes synthesized by the enzymes encoded. Intraspecies comparisons (between
wheat genomes A and D) revealed unexpectedly high selective pressure on the £33/ gene,
whose activation is crucial for the flavonoid pigments anthocyanins production.
Conclusion: (1) Monocot and dicot plants differ by evolutionary patterns of the universal
flavonoid biosynthesis genetic network. (2) Unexpectedly high selective pressure on cer-
tain gene in some species is suggested to be an indirect evidence of importance of this tar-
get gene activation as a key regulatory point of the biosynthetic pathway in this species.
Acknowledgements: The study was supported by RFBR (grant No. 16-34-60052).
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PACKPBITUE OBIINX MEXAHU3MOB ATPETAIIVIAI MYTAHTOB
BEJIKA SOD1 C IIOMOIIBIO 9JTACTUYHOTO CETEBOTI'O
MOJE/IMPOBAHWA

H.A. Anemacos*, B.A. lBanucenko
QUL Unemumym yumonoeuu u eenemuxu CO PAH, Hoéocubupck, Poccus
*e-mail: alemasov@bionet.nsc.ru

KawueBblie ciioBa: 60xo6ot amuompoghuueckuii cknepos, SOD 1, acpeeayus, snacmuunvie cemegvie MOOEnU

Momusayus u yenu: OQHOM U3 IPUYMH BOZHUKHOBEHHSI HACIEICTBEHHON ()OPMBI OOKO-
BOro aMmuoTpoduueckoro ckieposa (BAC) siBisieTcst BHyTpUKIIECTOYHAS arperarnust 0enka
SODI1 [1, 2]. B autepatype UMEIOTCS 3a4acTyl0 MIPOTUBOPECUYUBELIC CBEIACHUS OTHOCHU-
TEJIbHO MOJIEKYJISIPHBIX MexaHu3MoB arperanuu SOD1. Hactosmias pabora HarpaBiieHa
Ha pacKpbITHE 00IMX I psifa MyTaHToB SOD 1 MONEKyIsSIpHBIX MEXaHH3MOB €ro arpe-
raruu u pazsutust bAC.

Memoowt u arcopummsr: MopenupoBanue cTpykTypbl SOD1 nukoro THma u ero MyTaHT-
HbIX ()OPM MPOBEIICHO ¢ UCHOIb30BaHueM nporpammbl EINemo (http://www.sciences.
univ-nantes. fr/elnemo/start.html). C nomoristo nakera AMBER ucciiezoBansl Bogopo-
HBIE CBsI3H, popmupytomuecs B Oenke. CTpykTypa rpada BOJOPOIHBIX CBSI3EH HUcCeno-
BaHa C [OMOIIIBIO Moysie graph-tool u networkx juist si3bika Python.

Pesynomamuor: HaiijieHbl BOTOPOIHBIC CBSI3U, CTAOMILHOCTD KOTOPBIX B MyTaHTax SOD1
noctoBepHO (p < 0.001) xoppenupyeT ¢ IpoJOIKUTENBHOCTHIO )KU3HH MAIIEHTOB C CO-
OTBETCTBYIOIUMH MyTarusiMu crpanaroiux BAC. OOHapykeHbl IyTH B Tpade Bojo-
poaHbIxX cBs3eit MyTanToB SOD1 0T mo3unnu, B KOTOPO# Mpon30IIia MyTalus K aMUHO-
KHCJIOTHBIM OCTaTKaM W3 CaiiTa CBS3bIBAHUS MOHA LIMHKA U MEJU, a TaKXKe HHTepdency
MEXIy CyObeIUHUIIAMH.

3axniouenue: YHUBEpPCAIbHBIM MEXaHU3MOM, NIPUBOASIIUM K 3a0osieBannio BAC B pe-
synbrare mytanuii B SOD1, MOXeT SBISAThCS JecTabuin3anusi B MyTaHTax aMHHOKHC-
JIOTHBIX OCTaTKOB M3 CaliTa CBS3bIBAHUS MOHA LIMHKA, IIMHK-CBSA3BIBAIOIIEH U JIEKTPO-
CTAaTUYECKOW METIH.

bnazooapnocmu: Pabota BeinoiaHeHa npu nojepkke rpaHnToB PODU Ne 15-04-0865 n
17-54-49004.

Cnucok numepamypbi

1. Kiernan M.C. et al. (2011) Amyotrophic lateral sclerosis. Lancet. 377(9769):942-955.

2. Tokuda E., Furukawa Y. (2016) Copper homeostasis as a therapeutic target in amyotrophic lateral sclero-
sis with SOD1 mutations. Intern. J. Mol. Sciences. 17(5):636.
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AHAJIN3 ACCOILIMAIIM OJTHOHYK/JIEOTUIHBIX
ITOJIMMOP®IU3MOB rs1048661, rs2165241, rs3825942 TEHA LOXLI
C PA3IMYHBIMU TUITAMU TTTAYKOMBI Y ITAITMEHTOB
3AITATHOV CUBUPU

IL.E. UBanomyk" **, E.O. Jlarckux®, C.B. Muxaiinosa!, A.JK. ®ypcosa',
H.A. Konosanosa®, 11.10. Berukos*, O.C. Konosanosa’, M.11. Boesona'2,
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KitioueBble CJI0Ba: nepsuynas OMKpulMOY20ibHAs 2NAYKOMA, NCEeBO0IKCHOIUAMUBHAS 2NAYKOMA, Nue-
MeHmHOo-0ucnepcuonHwlll cunopom, een LOXL I, 00noHykieomuonsie noaumopgusmul

Beeoenue: I'maykoma siBiIsieTcss XpOHUYECKMM HEHPOJEreHEpaTUBHBIM 3a00JeBaHUEM
I71a3a, BBI3BAHHBIM JleTeHepanreil akCcOHOB FaHIIMO3HBIX KJIETOK CETYaTKU U MOCIeLy-
fouteld rubenbio HelpoHOB. CyIIecTBYIOT pa3iuyuHbIe THUIBI 3a00eBaHus. Bo3HUKHO-
BEHHE IJIayKOMbI HOCUT MYJIbTU(AKTOPUAIBHBIA XapakTep, T.€. MPOsiBICHUE 3a00ieBa-
HUSI 3aBUCHUT OT PA3JIMUYHBIX (PaKTOPOB CPe/bl U T€HETHUYECKOM IPEerpacONoKeHHOCTH
uHAMBUAA. Llenblo JaHHOTO MCCIICAOBAHUS SIBISICTCS OLIEHKA BO3MOXKHON accoluanyuu
noumMopdusmoB 151048661, rs2165241 n rs3825942 rena LOXLI ¢ OTKPBITOYTOIBHOMN
raykomoit (OYT') u nmurmenTHo# raykomoii (I110).

Mamepuanvl u memoosi: B ucciienoBanue B3sita BeioOopka naruerToB ¢ OYI™ (mepBud-
Hoi oTkpeIToyroibHOH (ITIOYT) u nceBnoskchonmarusroit (I191°) rmayxkomamu) u 1T,
Bcero 433 yenoseka. [ pyniy KOHTPOJISI COCTABHIIM 30POBBIC 110 UCCIIEIOBAHHOMY 3a-
oonesanuio (312 JenoBek).

Pezynomamur: CpaBHEHHE YaCTOT FEHOTHUIIOB U aJJIeNIeH MEXy TpylIaMy KOHTPOJIS U
naruenToB ¢ 111" mo uccnenoBanHbM nomumopduszmam rena LOXLI He BBISBUIO CTa-
TUCTUYECKH 3HAUUMBbIX OTiinuui. [Ipu cpaBHeHHH YyacTOT reHoTUIoB B rpymnmnax [IOYT
u [I0I" mo cpaBHEHHIO ¢ KOHTpOJIEeM 1o moimMophumy rs2165241 BeIABIEHBI CTAaTH-
CTMYECKH 3HAYMMOE yBEJIMYEeHHE 4acToThl romosurorHoro renoruna TT vs TC+CC
(p <0.0001 g IIOYT u p < 0.0001 ans [19T7). [To momumopdusmy 1s1048661 mocrto-
BepHO yaile Bcrpeyaercss roMo3urotHbiil reHotunt GG vs TG+TT y nanuentos ¢ IIOYT
(p = 0.004) u I1I2T" (p = 0.005). CraTucTHyYecKr 3HAYMMOE yBEIIMYCHNE HOCUTENCH Ba-
puanra GG vs GA+AA (p < 0.0001 gns ITOYT u p < 0.0001 s [I917) mo monmumop-
¢busmy rs3825942 nabnronanocs B rpynmax manueHToB ¢ [131" u [IOYT no cpaBHeHHIO
C KOHTPOJIEM.

3axnouenue: IlokazaHo, 4To uccienoBanHbie momumMophusMer r1s1048661, rs2165241 u
rs3825942 rena LOXLI He acCOLMUPOBAHBI C PA3BUTUEM MUTMEHTHOM INIayKOMbI B UC-
CJIEIOBaHHOW TpyIiie manueHToB. Jloka3zaHa acconmarus monmmmophuzMoB rs1048661,
rs2165241 u rs3825942 rena LOXLI ¢ TOBBIIIEHHOW BEPOSTHOCTHIO (DOPMUPOBAHUS
[OYT u I13I" y manmenToB 3anagnoit Cubupu.
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ITIOVICK TEHOB, OTBETCTBEHHBIX 3A KOMOPBUJITHOCTDH
INEPBUYHOWM OTKPBITOYTO/JIBHOW INTTAYKOMBI

VI IUABETUYECKON PETMHOIIATUMN, C IOMOIIIBIO
CTPYKTYPHOTO AHAJIVI3A TEHHBIX CETEN

E.C. Tuiic*, O.B. Caiik, B.A. BannceHnko
DPUL] Unemumym yumonozuu u eenemuxu CO PAH, Hosocubupck, Poccua
*e-mail: tiys@bionet.nsc.ru

KitroueBble ciioBa: eennvie cemu, enaykoma, pemunonamus, SHOOMeIuanbHas OUCQyHKyus

Momusayus u yenu: KomopOunHocTh 3a001€BaHui MIpeAcTaBiseT co0oi cTaTucTuye-
CKHU 3HAYMMYIO TeHICHLHUIO K COBMECTHOMY IPOSIBIICHUIO JIBYX WK OoJiee 3a001eBaHUN
y nanueHTa. Panee jiis mepBUYHOM OTKphITOyroabHOU riaykombl (IIOATY) n nnabernye-
ckoii perrHOnatuu (P) [1] 1 mu1st Apyrux map KOMOPOHUIHBIX 3a00JeBaHui 2] ObLIO TO-
Ka3aHO, YTO YHCIJIO OOIIMX T'€HOB CTATUCTHUYECKU 3HAUUMO OOJIbLIe, YeM AJIS CITydaiiHbIX
nap 3aboneBanuii. Llenpio Hamel paboThl ObLIO MOATBEPIKICHNUE HATMYMSI KOMOPOUA-
HocTtu ITOAT u JIP Ha ypoBHE reHHBIX CETEH U MOMCK F'€HOB-YYaCTHUKOB.
Memoowr u aneopummut: {1 peKOHCTPYKLMY T'€HHOM ceTH Oblila UCIIOIb30BaHa CUCTE-
Ma ANDSystem [3]. Haim4re KoMOpOUIHOCTH ITOATBEPKIAIOCH CPABHEHHUEM CETH 00-
uux i [TOAT u JIP reHOB 10 KOJIMYECTBY CBSA3EH cO ciayyallHbIMM ceTsMu. s mo-
CTPOCHUS CIIy4alHbIX ceTei OBl UCIONB30BaH AJITOPUTM HNEPMyTallly BEPLIMH C KOH-
TPOJIEM PACIPEEIICHUS CTENEHEW BEPIINH. 3HAYUUMOCTh PACCUUTHIBATIACH C IIOMOILIBIO
OJHOCTOPOHHEI'0 OJHOBBIOOPOYHOTO t-KPUTEPHS, IapaMeTpbl KOTOPOTO ONPEIEIsINCh
0 pacTpeie]ICHUIO YMCIIa CBS3EH B ceTsx, momydeHHomy o 100 nepmyrtanusm. Koag-
(GunKeHT cienu(pUIHOCTH BEPIINHBI K CETH PACCUUTHIBAJICS KaK OTHOILEHHE YHCIIa Bep-
LIVH, CMEKHBIX C JAHHOH BEPIIMHON B PACCMaTpUBAEMON CETH, K YHCITY TAKUX BEPIINH
B INI00AJIBHOW CETH MEKICHHbIX B3aUMOJICHCTBUI YenoBeKa.
Pesynomamer: C nomomnsto cucreMbl ANDSystem mbl Hanua 15 reHOB/OeNKOB, acco-
uuupoBanHbiX Kak ¢ [TIOAT] Ttak u ¢ JIP. Mbl peKoHCTpyHUpOBaJId CETh B3aUMOICHCTBUIMA
MEXIY TaHHBIMU FeHaMu/OeJIKaMu 1 ITOKa3alli, 4TO 3Ta CEeTh OTIIMYACTCS OT CIIy4aiiHbIX
1o uncity cBsizer (p = 2.53e—07). MakcumansHbiid k03P PHUIHEHT criennPpruIHOCTH OBLIT
HaiiieH uis Oenka EDNI, uTo cornacyercsi ¢ paHee oOHapy:KEHHOW ITeperpeICTaBIeH-
HOCTBIO 3HIOTEIHAIbHON AMCHYHKLUUHN B IPyNIax reHOB 3a00JIeBaHUN KOMOPOUIHBIX
ITIOAT [1].
3aknouenue: Pe3ynbraTbl TaHHOM paOOThl CBHIETEILCTBYIOT O PALMOHAIBHOCTH MOJ-
XO0Jla TIOMCKA '€HOB, JIEXkKAIUX B OCHOBE SIBJICHUSI KOMOPOMIHOCTH 3a00JIeBaHU, cpeau
I€HOB, ACCOLIMUPOBAHHBIX C 00OMMH 3200JI€BaHUSIMU.
Cnucok aumepamypeol:
1. Saik O.V. et al. (2016) Molecular associations of Primary Open-Angle Glaucoma with potential comorbid
diseases (POAG-associome). Biotecnologia Aplicada. 33:3201-3206.
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ANDSYSTEM: A TOOL FOR AUTOMATED LITERATURE MINING
IN THE AREA OF BIOLOGY AND BIOMEDICINE
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Motivation and Aim: The number of publications in the areas of biology, medicine, and
biotechnology increases dramatically, which makes imperative computer-based analy-
sis. To date, over 26 million abstracts highly relevant to biology and medicine are stored
in the PubMed database and this number keeps growing. To address the confounding
problem of extraction of information on molecular-genetic objects from texts, approach-
es based on algorithms such as search for co-occurrence of the biological object names
in texts, linguistic-semantic analysis of texts, and machine learning have been suggested.
Previously we have developed the ANDSystem package that incorporates utilities for
automated extraction of knowledge from Pubmed published scientific texts and databas-
es [1, 2]. The goal of this work was a development of a new version of ANDSystem sup-
plied with extended utilities for automated extraction of knowledge and associative gene
networks reconstruction related to the studied phenotypic trait or biological process.
Results: ANDSystem was developed for the purpose of scanning literature for extracting
relationships between diseases, pathways, proteins, genes, microRNAs and metabolites.
The ANDSystem database contains information on molecular-genetic events retrieved
from texts and external databases. ANDVisio is a user’s interface to the ANDCell, it
provides graphic visualization, editing and search features as well as possibilities to save
an associative gene networks in different formats resulting from user’s request. Such
networks describe semantic relationships between molecular-genetic objects (proteins,
genes, metabolites and others), biological processes, and diseases. ANDVisio is pro-
vided with various tools supporting automated reconstruction of associative networks
with taking into account the specific relation of objects in the network to the studied
phenotypic trait or biological process limiting uncontrolled network expansion. The
ANDSystem can assist in the interpretation of complex multifactorial experimental data.
Acknowledgements: This work was supported from Russian Science Foundation grants
No. 14-44-00011 and by the Germany-Ukraine-Russia VW grant.
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Motivation and Aim: Primary open angle glaucoma (POAGQG) often causes the irreversible
blindness affecting over 44 million people worldwide. In POAG patients the degradation
of retinal ganglion cells occurs mostly via apoptosis [1]. Such diseases as hypertension,
diabetes and obesity are well-known comorbid to POAG. However, the problem of co-
morbid diseases is still not fully clarified. The aim of this study was to propose potential
comorbid disease for POAG and to investigate the role of apoptotic genes in the POAG
gene network.
Methods and Algorithms: Genes associated with POAG were extracted from OMIM,
ClinVar, GWAS, SNPedia databases and ANDSystem [2]. Gene networks of POAG and
apoptosis were reconstructed by ANDSystem. “dhyper” function from R package “stats”
was used to calculate enrichment of common genes in POAG and other diseases to asses
potential comorbidity. The betweenness centrality of apoptotic genes in the POAG gene
network was assessed by R package “igraph”.
Results: An automated analysis of databases and scientific publications allowed to form
a list of 96 genes associated with POAG. The gene ontology enrichment analysis re-
vealed that POAG genes are involved in extracellular matrix organization, angiogenesis,
apoptosis and other. It was shown that 348 diseases were statistically significantly en-
riched by common genes with POAG. Analysis of node centrality of associative gene
network revealed key genes involved in POAG and most part of them participated in
apoptosis.
Conclusion: 1t was shown that genes involved in apoptosis have the key role in the
POAG gene network. A list of 348 potential comorbid disease for POAG was proposed.
Acknowledgements: This work was supported from Russian Science Foundation grants
No. 14-44-00011 and by the Germany-Ukraine-Russia VW grant.
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Motivation and Aim: Parkinson’s disease (PD) is a widespread incurable neurodegen-
erative disease. In addition to specific motor disturbances, cognitive dysfunction often
occur in PD patients, and it is quite important to study those deficits in animal models.
Ceftriaxone (CEF) is a safe and multipotent agent that has been used for decades as
an antimicrobial drug. Recently we obtained promising results on its neuroprotective
properties in MPTP-induced PD rat model including the restoration of cognitive deficits
[Ho et al., Behav. Brain Res., 2014; Weng et al., Behav. Brain Res., 2016]. This study
was aimed to investigate the effects of CEF administration on cognitive impairment and
neuromolecular parameters such as autophagy intensity and expression of neurotrophic
factors in a genetic model of PD (B6.Cg-Tg(Prmp-SNCA*A53T)23Mkle/J (B6.Cg-Tg)
mouse strain).

Methods and Algorithms: To estimate neuroprotective effects of CEF, the animals of
experimental groups of B6.Cg-Tg strain and of control wild-type C57Bl/6J strain were
injected chronically with the drug (100 mg/kg/day, i.p., 35 days). The behavioral testing
included open-field test, Barnes test and T-maze. RT-qPCR-RT was conducted to exam-
ine gene expression levels.

Results: CEF administration diminished memory deficits associated with alpha-synucle-
in overexpression in Barnes test, as evidenced by improved dynamics of the latency to
find the target hole, decreased values of weighted mean distance and increased percent-
age of visits to the target hole. Besides, CEF increased the ratio of correct choices to
all choices in T-maze in B6.Cg-Tg mice. Finally, we assessed the impact of CEF on the
expression levels of neurotrophic factors genes (BDNF, GDNF, CDNF) and some of the
key autophagy-related genes (p62 and Becnl) in the brain.

Conclusion: CEF treatment improved some of impaired cognitive features and exerted
positive effects against neurodegeneration-related processes in AS3T genetic model of
PD. Obtained results provide notable evidence that CEF is a multipotent agent for ther-
apy of various manifestations of PD including dementia.

Acknowledgements: This work was partially supported by grant No. 15-54-52029
HHC-a from the Russian Foundation for Basic Research (RFBR).
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Motivation and Aim: Hyperglutamatergic activity is involved in pathophysiology of Par-
kinson’s disease (PD). CEF increases expression of glutamate transporter-1 and have
neuroprotective effects in neurodegenerative diseases. The present study was aimed at
clarifying whether the known CEF-induced neuronal protection was accompanied by
neurogenesis and decreased loss of neuronal activity in the MPTP-lesioned PD rat model.
Materials and Methods: After MPTP lesioning (day 0), the rats were treated with
CEF (100 mg/kg/day, i.p.) or saline for 15 days. They were then injected with MnCl,
(40 mg/kg, i.p.) on day 13 and underwent a brain MRI scan on day 14, then the brain
was taken for histological evaluation on day 15.

Results: MPTP lesioning resulted in: (1) deficits of working memory and object rec-
ognition, (2) decreased neuronal activity and density in the nigrostriatal dopaminergic
(DAergic) system and in the hippocampal CA1, CA3, and dentate gyrus (DG) areas,
(3) reduced neurogenesis in the DG and SNc, and (4) hyperactivity in the subthalamic
nucleus (STN). These behavioral and neuronal changes were prevented by CEF treat-
ment. Positive correlations between MEMRI R1 values and neuronal density in the hip-
pocampus were evidenced. Neuronal densities in the hippocampus and SN¢ were posi-
tively correlated.

Conclusion: To our knowledge, this is the first study showing that CEF prevents cogni-
tive deficits and loss of neuronal activity and neurogenesis in the brain of PD rats. CEF
may therefore have clinical potential in the treatment of PD.

CATEJUIUTHBIA CUMITIO3UYM «BUOMEJMIIUHA B HEMPOBUOJIOTUU: CUMIITOMBI, IMATHOCTUKA U JIEUEHUE» 233



HISTORY-BASED COMPUTERIZED DIAGNOSTIC SYSTEM
FOR THE CLINICAL ASSESSMENT OF DEMENTIA

P.Y. Chiu
Department of Neurology, Show Chwan Memorial Hospital, Changhua, Taiwan
e-mail: paiyibox@gmail.com

Key words: history-based, dementia, artificial intelligent, Alzheimers disease

Motivation and Aim: Dementia is among the most frequently studied subjects of neu-
rological disorders. To establish a database of patients with dementia is regarded as the
first step for the further dementia researches. The purpose of this study is to design a
new diagnostic database system which can provide an artificial intelligent judgment of
the diagnosis of subtype of dementia as well as dementia severity of each participant.
Methods and Algorithms: An artificial intelligent diagnostic system is modified and es-
tablished after a systemic analysis of an old database system. The old database system
used Microsoft Access as a tool for the registration of thousands of patients with demen-
tia from several dementia centers in central Taiwan. The new diagnostic system is also
used Microsoft Access as a tool and it can auto-judge the disease subtype and severity
according to a detailed clinical history derived from the main-caregiver of the partici-
pant. The diagnostic accuracy of the computer is the accurate rate of each subtype of de-
mentia divided by the final diagnosis determined by a consensus meeting. The common
subtypes of dementia including Alzheimer’s disease (AD), vascular dementia (VaD), de-
mentia with Lewy bodies (DLB), Parkinson’s disease dementia (PDD), frontotemporal
dementia (FTD), and other dementia (OD) were calculated.

Results: From Oct 1 2015 to Sep 21 2016, a total of 1254 patients with memory com-
plaints visited either the dementia clinic of our hospital. Among them, 140 with com-
pleted studies including compete neuropsychological tests, blood tests, brain MRI, Do-
pamine transporter imaging, and ECD SPECT with eZIS analysis were symmetrized
and analyzed. The judgement of diagnosis by computer and by consensus meeting was
compared. Among most of the common subtype of dementia the accuracy of diagnosis
were 88.7 % in AD, 73.3 % in VaD, 90 % in DLB, 88.2 % in PDD, and 80.0 % in FTD.
Conclusion: The total accuracy of the diagnosis judged by the computer system is more
than 80 %. Except for other dementia or undetermined dementia, most of the diagnosis
made by computer system were compatible with the diagnosis made by our dementia
group. Therefore, the history-based diagnosis system might be able to be applied for the
screening of severity and subtypes of dementia.

Availability: The diagnostic accuracy and power of the new diagnostic system can be
improved by adding the supplementary analysis of brain imagines. Based on the analy-
sis of a big data from a large number of patients with neurodegenerative disorders, we
propose that the new system will be able to provide an accurate and convenient way for
the clinical registration of patients with dementia.
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Motivation and Aim: There are a dozen published studies on triple chronotherapy in
depression (sleep deprivation [wake therapy]+light therapy +phase-advanced sleep sta-
bilisation). Whereas its effectiveness has been shown for a total night wake therapy and
for bipolar depression, less evidence exists for partial sleep deprivation (more feasible
than a full-night awake) and non-bipolar depression. We tested a 6-day treatment proto-
col of partial sleep deprivation in combination with the most potent (based on the latest
knowledge) blue-enhanced bright light (vs. blue-blocked [i. e. orange] light as control)
in hospitalised patients with recurrent major depression or dysthymia.

Methods and Algorithms: The study was performed in Novosibirsk (55° N) from Oc-
tober 2016 to April 2017. Inclusion criteria for the patients were: age >18 yr; major
depressive disorder (MDD), recurrent or dysthymia (according to DSM-5 criteria); cur-
rent depressive episode; good and stable general health; stable dose of antidepressants
(if taken) for the last 3 weeks. Exclusion criteria were: bipolar disorder; MDD with
seasonal pattern, or with anxious distress, mixed or psychotic features; suicidal ide-
ations. Partial wake therapy (sleep deprivation from 4 to 8 am) was performed in a light
therapy room (blue-enhanced light [Philips LEDtube 6500 Kelvin] increased hourly
600—1300—2200—2800 Ix) and the light treatment was repeated the next morning at
7-8 am. Time for sleep after the wake therapy night was 2 hours earlier, after the second
night, 1 hour earlier. This 2-day cycle was repeated twice (3 cycles in total). Patients
were randomised to wear no filtering (clear) or filtering blue light (orange) Chron-optic
glasses during the treatments. The depression was scored blind using HDRS-21 (Hamil-
ton Depression Rating Scale) before and after the 6-day treatment, and HDRS-6, Mood
scale scores were logged by the patient in a protocol every day. Compliance to the study
was controlled by clinic personnel and actimetry.

Results: 22 patients (13 males: 9 females, aged 27-68 y, 15 with MDD recurrent, 7 with
dysthymia, 18 antidepressants-free) entered and completed the study. Baseline charac-
teristics of the two study samples (with red and white lights) did not differ significantly.
Depression scores significantly decreased following the first night and the entire 6-day
treatment, with no difference between white and red lights. The response rate by Mood
scale, however, tended to be greater after the 1st night with white light (»p = 0.078, Chi-
squared test). Strikingly, HDRS-6 showed an opposite result. No eye-related adverse
events were reported; all patients successfully resisted sleep during daytime; two pa-
tients were hyperthymic following the treatment.

Conclusions: Triple chronotherapy with partial wake+light therapy +phase-advanced
sleep stabilisation is an effective and feasible-to-use therapy for non-seasonal depression.
Light spectrum/intensity during wake therapy is important for the mood improvement.
Acknowledgements: Supported by Presidium of the Russian Academy of Sciences (pro-
gram IV.12.1, 2015-17).
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DETECTING NEURONAL ACTIVITY IN RAT MODEL OF DEMENTIA
WITH LEWY BODIES BY USING MEMRI
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Motivation and Aim: Dementia with Lewy bodies (DLB) is thought to be the second
commonest cause of neurodegenerative dementia in older people, accounting 15 to 25 %
cases at autopsy [1]. However, to date there are no reliable methods of instrumental and
laboratory diagnosis of this disease while its treatment is based on reducing the symp-
toms. The drug X has been shown to have neuroprotective effects in neurodegenerative
diseases. Therefore, we aimed to clarify the medicinal effectiveness of drug X through
manganese-enhanced magnetic resonance imaging (MEMRI) [2].

Methods and Algorithms: The animals were divided into three groups, 5 sham-operated
rats as control group, 5 DLB rats (amyloid-B, AB) and 6 DLB rats were i.p. injected
drug X for 14 days. They were then injected with MnCl, (40 mg/kg, i.p.) on day 13 and
underwent a brain MRI scan on day 14. Scans were performed on a 7-Tesla MRI (Bruker
BioSpec, Karlshruhe, Germany). To improve detection sensitivity of Mn*" concentra-
tions, R1 mappings were obtained. We measured R1 value through choosing regions of
interest (ROIs) in the coronal images. Then calculate the mean signal intensity for all
voxels in the ROIs, average for both hemispheres to compare R1 differences between
the groups.

Results: Compares to control group, the rats with DLBs (AP) showed decreased neuronal
activities in field CA1 of hippocampus (CA1), dentate gyrus (DQ), striatum (caudate,
putamen (CPu)) but showed increased activities in subthalamic nucleus (STN). How-
ever, only in CA1 and DG have evident decreasing. The statistical significances of CPu
and STN were not reached. The treatment group compares with DLBs (AB) group, in
CA1 and CPu, the neuronal activities showed the increase, which means the neuronal
activities recovered due to injected the drug X. Hence, drug X may have the effective-
ness for curing DLB.

Conclusion: Our results showed significantly decreased neuronal activities of DLB rats
in CA1 and DG compared to control group, and the neuronal activities recovered due to
injected the drug X.

Availability: Our results indicated MEMRI R1 value may serve as a good indicator for
DLB severity and the effect of treatment, and drug X may therefore have clinical poten-
tial in the treatment of DLB.
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Motivation and Aim: A technetium-99m dopamine transporter (DAT) imaging agent,
[99mTc]TRODAT, was first introduced in Taiwan in 1998. In the past two decades, re-
searchers in Taiwan took advantage of the unique opportunity of being the first group of
scientists with a convenient 99mTc imaging agent for DAT.

Methods and Algorithms: After being approved by the Department of Health in Taiwan
in 2005, Taiwan was the first place where [99mTc]TRODAT was approved for routine
clinical use in the diagnosis of Parkinson’s disease. This clinical study was approval
for National Health Insurance reimburse in 2011 for 8,750 NTD (about US$300). It is
estimated that there are around 200 [99mTc]TRODAT scans per month performed in
Taiwan.

Results: It is now generally accepted that [99mTc]TRODAT is useful for (1) differential
diagnosis of PD from non-PD, (2) early diagnosis of PD, (3) the reduction of DAT due
to other genetic mutations, (4) blocking of DAT due to drugs such as methylphenidate
or heavy metal exposure, (5) monitor the progression of PD in the same patient and
(6) coupling imaging procedures to patient management. The trials and tribulations of
developing [99mTc]TRODAT for routine clinical use in Taiwan provide an interesting
case study in how to develop a molecular imaging agent. With increased SPECT scan-
ner detecting sensitivity and the used of quantification tools, [99mTc]TRODAT scan can
become a routine imaging study readily performed in nuclear medicine clinics. Training
course in performing SPECT scan and in reading these scans were both important for
promoting this study for clinical use.

Conclusion: Due to its convenience and ease of use, [99mTc|TRODAT become the agent
of choice for differential diagnosis of PD from non-PD and for monitoring the effects of
therapy in PD.
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Motivation and Aim: Major Depressive Disorder (MDD) has been associated with pre-
dominance of the default-mode network (DMN) over the task-positive network (TPN),
which is considered a neurobiological base for ruminative responding. It is not known
whether this predominance is a signature of the full-blown MDD or it already exists at
pre-clinical stages. Besides, all relevant evidence has been obtained using fMRI, which
allows for a precise spatial characterization of resting state networks (RSNs), but their
neural correlates remain elusive.

Methods and Algorithms: Here, the association between depressive symptoms and RSNs
connectivity in resting condition was investigated using seed-based correlation analysis
and independent component analysis of fMRI and EEG data.

Results: In a non-clinical sample, depressive symptoms, as measured by the Beck De-
pression Inventory, were associated with predominance of the DMN over the TPN con-
nectivity in the right insula and the right temporal lobe in the delta frequency band.
Similar results were obtained when MDD patients were compared with controls using
fMRI data.

Conclusion: These findings imply that in individuals with heightened level of depressive
symptoms, emotional circuits are stronger connected with DMN than TPN and should be
more easily engaged in self-referential rumination than in responding to environmental
challenges. The fact that EEG findings are in agreement with fMRI findings confirms
the neural base of the observed in fMRI research effects and shows that implicated in
depression neural mechanism may already be in action even at preclinical stages.
Acknowledgements: The study was supported by the Russian Science Foundation (RSF)
under Grant No. 14-15-00202.
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Motivation and Aim: A common feature of neurodegenerative diseases is the accumula-
tion of proteins prone to aggregation and protein inclusions. The cellular tool for their
elimination is autophagy that consists of the segregation of own cytoplasmic material
into autophagosomes followed by fusion with lysosomes. Autophagy is disturbed in var-
ious ways in these diseases and decreases with ageing. The aim of the study was to show
some perspectives of autophagy stimulation for neuroprotection.

Methods and Algorithms: Animal models of neurodegeneration, modulation of autoph-
agy, immunohistochemistry (IHC) of LC3-II marker, electron transmission microscopy,
and osmotic test for autophagy were applied.

Results: Rats of OXYS strain, a model of accelerated senescence and Alzheimer’s dis-
ease-like features, did not differ from Wistar rats in osmotic susceptibility of brain lyso-
somes indicating the autophagy activity by the ratio between heterolysosomes (here, au-
tophagolysosomes) and primary lysosomes. However, the treatment of OXY'S rats with
neuroprotector ceftriaxone enhanced osmotic susceptibility of lysosomes that reflects
some activation of autophagy in the frontal brain cortex. The result requires further study
since this effect of ceftriaxone might be regarded as an important part of its neuroprotec-
tive properties. The osmotic test was also useful in detection of autophagy stimulation
induced by starvation. On the contrary, in a mouse genetic model of Parkinson’s dis-
ease (PD), osmotic test did not reveal significant differences between mutant and wild-
type mice in autophagy levels in brain structures while IHC of autophagy marker LC3-11
occurred to be more sensitive and demonstrated a marked suppression of autophagy in
the striatum and a less prominent decrease in s.nigra, the dopaminergic brain structures
that are responsible for motor deficits in PD. The effects of autophagy stimulation by
rapamycin targeting mTOR and disaccharide trehalose were also studied.

Conclusion: The data obtained on suppressed autophagy in the dopaminergic brain re-
gions in the murine genetic PD model are a good basis for revealing therapeutic prop-
erties of autophagy stimulation. It is important to prevent crossing the border between
reparative autophagy and autophagy-induced cell death.

Acknowledgements: This work was partially supported by grant No. 16-04-01423 from
the RFBR and helped by the unique scientific resource “Biological collection — Genetic
biomodels of neuropsychiatric disorders” (Project No. 493387) at the Scientific Research
Institute of Physiology and Basic Medicine.
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Dementia with Lewy bodies (DLB) is a common cause of geriatric cognitive impair-
ments. The underlying biology of DLB is complex, but the presence of a-synuclein
aggregation containing Lewy body is most essential pathological feature. It is interest-
ing many DLB cases are often displayed amyloid B (AB) depositions, that are crucially
involved in Alzheimer’s disease (AD). In fact, both a-synuclein and AP are frequently
co-localized in Lewy body. In addition, the greater the AD pathology in DLB patients,
the more severe with disease progression in DLB. However, the reason for this overlap
is unknown. As AP appears to play a key role in the pathogenesis of DLB, we postulate
it might further deepen the progress of a-synuclein-induced neurotoxicity. In the present
study, our results demonstrated that A} promotes a-synuclein aggregation, and enhances
neurotoxicity in a synergistic effect. Moreover, AP also decreased the degradation of
aggregated a-synuclein by interfering autophagy process, and induced neuronal cell se-
nescence by downregulating of AMP-activated protein kinase (AMPK) and Sirtl signal-
ing. Interestingly, our data also showed AP and a-synuclein-mediated toxic effects are
associated with impaired insulin signaling transduction in neuronal cells. Accordingly,
restoration of insulin sensitivity by glucagon-like peptide-1 (GLP-1) effectively attenu-
ated AB-induced a-synuclein neurotoxicity. In conclusion, our results firstly provided the
basis for molecular mechanisms involved in the pathogenesis of DLB and brain insulin
resistance. Moreover, the therapeutic potentials of GLP-1 may provide novel treatment
strategies for DLB in future.
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Alzheimer’s disease (AD) is the most common neurodegenerative disease in the elderly,
therefore, aging is the most important risk factor in the AD. The pathological hallmark
of AD is accumulation of misfolded amyloid-P (AP) peptides and hyperphosphorylated
tau protein in the brain. Increasing evidence has shown that AP peptides production is
the key pathological cause of AD. Our previously studies indicated that AP increased in-
tracellular reactive oxygen species (ROS) which caused mitochondria dysfunction, cell
death and aging. Researches identifies that critical aging pathologies include AD was
associated with ROS responses and insulin signaling cascade. In fact, insulin receptors
are abundantly distributed in neuron synaptic membranes in the brain. Researches evi-
dence shows that insulin signaling cascade played an important for neuron cell survival.
However, the molecular mechanisms of aging are not completely clear. Recently re-
searches indicated that embryonic gene Nanog reverses aging in adult stem cell. To this,
previous studies have identified that microRNA miR-302s is predominantly expressed
in human embryonic stem cells (ESC) and regulates several key ESC-specific markers,
including Nanog which is essential for guiding ESC differentiation into neural cells. As
a result, Nanog may provide insights into a crucial link between insulin signaling and
neural development, rendering Nanog as a potential protective agent against AB-induced
neurotoxicity. In the present study, we found that elevated expression of Nanog prevents
Ap-induced oxidative stress and neuronal death. In neuroblastoma SK-N-MC cells, the
overexpression of Nanog inhibit AB-blocked insulin signaling pathway. In conclusion,
we herein present the first evidence to demonstrate that Nanog overexpression inhibits
Ap-induced neurotoxicity via insulin signaling in neuronal cells.
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Alzheimer’s disease (AD) is the most common cause of neurodegenerative disease char-
acterized by the abnormal accumulation of amyloid f peptides (AB). Although some
medicines can treat memory loss and other symptoms of AD, there is no cure for this
devastating disease clinically. Recently, stem cell technologies have become an increas-
ingly attractive option to investigate and treat neurodegenerative diseases. Particularly,
induced pluripotent stem cells (iPS)-based therapies are developed and exhibit great
potential for the treatment of AD because they can significantly rescue AP-induced
neurotoxicity. In this regard, we postulated that the application of iPS cells in against
Ap-induced neurotoxicity maybe a useful strategy to alleviate neuronal damage during
AD pathogenesis. However, details of transplanted cells themselves release protective
neurotropic factors in vivo remains elusive. In the present study, we transfected with a
combination of four transcription factors — Oct4, Sox2, KIf4 and Nanog (KOSN) to so-
matic neuroblastoma cells. Our data demonstrated that KOSN transfection displays neu-
roprotective roles in against AB-induced neurotoxicity. In addition, KOSN transfection
upregulates neuronal survival signaling by modulating microenvironments. We expect
the iPS transplantation methods may lead to a novel therapeutic strategy, which would
slow or halt the disease progression of AD in future.
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Motivation and Aim: Accumulating evidences suggest the important role of iron in the
regulation of synaptic plasticity in the brain and hence, cognitive functions. Recently, we
identified lipocalin 2 (LCN2) as a new glia-transmitter, which regulates iron’ level in the
cell, and showed the co-expression of LCN2 with glial fibrillary acidic protein (GFAP),
the marker of astrocytes in the mammalian brain [1]. The exact role of LCN2 in cogni-
tive functions remains to be unknown, although correlation between LCN2 expression
and index of cognition in human was shown [2].
Methods and Algorithms: Hence, we aimed to probe cognitive performance of adult
(3 months old) and aged (8 months old) LCN2 knockout mice (LCN2-KO), assessed in
the Morris’ water-maze and fear conditioning tests.
Results: Adult LCN2-KO mice demonstrated the facilitated contextual and cued fear con-
ditioning in comparison with their wild-type (WT) littermates. Moreover, adult LCN2-
KO animals learnt faster the position of the escape platform in the water-maze test and
showed more robust spatial memory than WT mice. In opposite, aged LCN2-KO mice
showed poor cognitive performance than aged WT control animals. They demonstrated
the reduced freezing in both contextual and cued fear conditioning and deficient spatial
learning & memory in comparison with aged control mice.
Conclusions: Our data suggest that LCN2 elicits its effects on cognition in age-depen-
dent manner and astrocyte-dependent mechanisms of enhanced and declined cognitive
performance are need to be studied.
Acknowledgements: This study was partially supported by CAE “Neuroscience in trans-
lational medicine”.
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Motivation and Aim: Alzheimer’s disease (AD) is a neurodegenerative disorder, which
could lead to a severe dementia and affect multiple cognitive and behavioral functions.
Amyloid B protein (AP), a 39- to 43-amino acid peptide fragment derived from an amy-
loid precursor protein is currently believed to be tightly related to the pathogenesis of
AD. Hesperidin, one of the widely distributed and easily available flavonoid found abun-
dantly in citrus fruits. Like other flavonoid, hesperidin could cross the BBB and elicited
various effects on memory, cognition and neurodegeneration. This study wants to evalu-
ate the protective effects of hesperidin on AB-induced neurotoxicity.

Methods and Algorithms: AP was stereotaxically injected into the lateral ventricle of
adult male Sprague-Dawley (SD) rats weighing 500-550 g. Morris water maze and rota-
rod were used to evaluate the memory impairment and motor function. Western blot was
used to detect the level of iNOS and HO-1. Lipid peroxidation was measured by MDA
assay and neuronal damage was evaluated by H&E staining.

Results: We found the injection of AP could result in a significant impairment in spatial
memory, a marked increase in the cellular level of iNOS and lipid peroxidation, and an
apparent decrease in the expression of heme oxygenase-1 (HO-1). By combining the
treatment with AP, hesperidin was able to confer a significant improvement in spatial
memory, and protect animals from AB-induced neurotoxicity. These neurological protec-
tion effects of hesperidin were associated with a reduction in iNOS and lipid peroxida-
tion and an increase in the production of HO-1.

Conclusion: These findings strongly implicate that iNOS is involved in the AB-induced
lipid peroxidation and HO-1 downregulation, and hesperidin protects animals from Af-
induced neurotoxicity by suppressing iNOS production.

Availability: This study suggests the therapeutic effects of hesperidin on AD treatment.
Acknowledgements: The study was supported by Ministry of Science and Technology
(MOST), Taiwan.
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Parkinson’s disease (PD) is a progressive neurodegenerative disease with cognitive dys-
function wherein impaired hippocampal bioenergetics due to enhanced oxidative stress
underlies the molecular mechanism of this deficiency. Considering plasmon-activated
water (PAW) possesses significant anti-oxidative effects, present study aims to deter-
mine whether PAW would successfully depress the oxidative stress, and thereby, rescue
the hippocampal bioenergetics following PD. Adult rats subjected to intranigral 1-meth-
yl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) injection were daily drank of deionized
water or PAW for 2 weeks. The malondialdehyde level, time-of-flight secondary ion
mass spectrometry, quantitative immunohistochemistry, ['*C]-2-deoxyglucose (2-DG)
assay, and novel object recognition test were used to detect the oxidative stress, ionic/
neurochemical expression of molecular machineries involved in long-term potentiation,
the hippocampal bioenergetics, as well as the cognitive function, respectively. Results
indicated that in MPTP-injected rats, enhanced oxidative stress, diminished Ca®" inten-
sity, decreased N-methyl-D-aspartate receptor and phosphorylated cAMP response ele-
ment-binding protein expression, reduced nitric oxide level, and increased a-synuclein
with low 2-DG activity were detected in hippocampal regions. Impairment of the hip-
pocampal bioenergetics corresponded well with poor performances in cognitive test.
However, in rats daily drank of PAW during the post-MPTP period, all above parameters
were greatly returned to nearly normal levels. No noticeable loss of tyrosine hydroxy-
lase activity was detected in substantia nigra. Behavioral test also showed a significant
improvement in cognitive activity following PAW. As PAW successfully rescue the hip-
pocampal bioenergetics through preserving the ionic/molecular machineries involving
in neuro-plastic regulation, daily drinking of PAW may be worthy of trial for clinical use
as a novel strategy to counteract the PD-induced cognitive dysfunction with a healthier,
more natural, and more convenient way.
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Motivation and Aim: The dominant hypothesis about the pathogenesis of Alzheimer’s
disease (AD) is the “amyloid cascade” concept. The accumulation of amyloid-beta (Ap)
is assigned a key role in triggering the chain of pathological neurodegenerative process-
es. It is believed that modulating the expression of proteins involved in the metabolism
of AP can be an effective strategy for the prevention and therapy of AD [Nalivaeva et
al., Neurochem. Res., 2016]. Recently, we found that an antibiotic ceftriaxone (CEF),
which possesses neuroprotective activity, reduced cognitive deficits and neurodegenera-
tive changes in OXY'S rats, a model of sporadic AD [Tikhonova et al., Behav. Brain Res.,
2017]. The molecular mechanisms of this effect are not completely clear, we suggested
that the drug might act via a change in the expression of genes involved in the metabo-
lism of AP and the pathogenesis of AD. The study was aimed to determine the effects of
CEF on Ace, Bace, Bdnf, Epo, Ece, Ide and Mme expression levels in the frontal cortex,
hippocampus, striatum, hypothalamus, and amygdala of Wistar and OXYS rats.
Methods and Algorithms: Starting from the age of 14 weeks, male Wistar and OXYS
rats received ceftriaxone (100 mg/kg/day, 1. p., 36 days) or saline. Gene expression levels
were evaluated with RT-qPCR-RT method.

Results: Interstrain differences were revealed in the expression of Bdnf, Ide, and Mme in
the amygdala, Ece in the hippocampus and striatum, 4Ace in the frontal cortex, hypothala-
mus and striatum. A significant effect of CEF was found on the levels of Bdnf expression
in the hippocampus, Ace and Bace expression in the hypothalamus, Ace and Ece expres-
sion in the striatum. In the “OXYS + ceftriaxone” group, the levels of Bdnf, Epo, Ide and
Mme expression were augmented in the amygdala as well as the levels of Ace and Ece
expression in the striatum while the levels of Ece and Mme in the hippocampus, Mme in
the frontal cortex, Ace and Bace expression in the hypothalamus were down-regulated.
Conclusion: The modulating effect of CEF on the gene expression levels of the proteins
involved into the metabolism of AP has been demonstrated that may play an important
role in neuroprotection at AD-like disorders.

Acknowledgements: This work was partially supported by grant No. 15-04-05593-a from
the Russian Foundation for Basic Research (RFBR).

246 SATELLITE SYMPOSIUM “BIOMEDICINE IN NEUROSCIENCE: SYMPTOMS, DIAGNOSIS, AND TREATMENT”



SOCIAL FUNCTIONING IN PATIENTS WITH TEMPORAL
LOBE EPILEPSY

W.-H. Wang'-2*, M.-S. Hua®

! Department of Psychology, Chung Shan Medical University, Taichung, Taiwan

2 Clinical Psychology Room, Chung Shan Medical University Hospital, Taichung, Taiwan

3 Department of Psychology, College of Science, National Taiwan University, Taipei, Taiwan
*e-mail: whwang@csmu.edu.tw

Key words: temporal lobe epilepsy, cognitive functions, psychiatric status, social functioning

Maintaining or improving social functioning has been a long-standing goal for patients
with epilepsy, their families, and clinicians. However, it is still unclear to what extent
cognitive impairment or other relevant factors can have a direct influence on social func-
tioning, because of a lack of functional-based social functioning scale for epilepsy. In
response to this issue, the following serial studies were conducted.

The first study was conducted to develop and validate a functional-based social function-
ing scale for epilepsy. The second study was conducted to explore the effects of theory of
mind (ToM) and related potential risk factors, including cognitive functions, psychiatric
status, and seizure-related clinical variables, on social functioning in patients with tem-
poral lobe epilepsy (TLE).

A new epilepsy-specific social functioning scale, namely, the “Social and Occupational
Functioning Scale for Epilepsy (SOFSE),” was developed. It is a brief, psychometrically
sound, and easy-to-administer measure of social functioning for use in busy clinical
settings. By using the SOFSE, the study 2 found that advanced ToM deficits, psychiat-
ric disturbances, and impaired intellectual function are all relevant factors in predicting
general social functioning of TLE patients.
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In addition to their well-known critical contribution to the induction of synaptic plas-
ticity, NMDA receptors (NMDARs, a subtype of glutamate receptors) play a critical
role in the minute by minute signal transmission in the brain, especially in the function
of GABAergic inhibitory neurons. Altered NMDAR function leads to altered balance
between excitation and inhibition in the neural network and can affect a large range of
brain functions, including working memory. Hypofunction of NMDARs has been postu-
lated to underlie the pathogenesis of certain psychiatric disorders, such as schizophrenia.
Opening of NMDARS requires the presence of the agonist glutamate and the co-agonists
glycine or D-serine. The concentration/availability of these co-agonists in the brain af-
fects the activity and function of NMDARs. Due to the fact that glutamatergic function
is reduced in the psychiatric disorders (such as schizophrenia), manipulating glycine or
D-serine level (such as increasing their levels) is considered as a treatment option for
psychiatric disorders. The clinical efficacy of such treatment is still in debate and clini-
cal testing of modulators altering glycine or D-serine level has not met with success. In
the literature, most of the studies have shown enhancement of NMDAR functions by
elevating the level of these co-agonists, but it has not been examined as whether this en-
hancement can lead to enhanced neural activity which is ultimately the goal. Meanwhile,
since NMDAR hypofunction is more likely to be mediated by reduced function on the
inhibitory neurons, it remains to be demonstrated clearly that the activity of inhibitory
neurons can be selectively modulated by glycine or D-seine. To address the above ques-
tions, we used in vivo two photon time-lapse Ca2+ imaging to examine the effects of
glycine or D-cycloserine on the spiking activity in the mouse prefrontal cortex, together
with in vivo single unit recording. In vivo Ca2+ signals were sensitive to NMADR acti-
vation, as they were reduced by selective NMDAR antagonist MK-801. This reduction
is associated with reduced neural spiking in the inhibitory neurons and enhanced firing
(especially spontaneous spiking) in the excitatory neurons. In wt type, systemic injection
of either glycine or D-cycloserine does not alter Ca2+ signals (frequency, amplitude or
area), suggesting minimal effects on neuronal activity on either excitatory or inhibitory
neurons. However, in schizophrenia model mice with enhanced neuregulin 1 signaling,
glycine but not D-cycloserine significantly enhanced activity in a subpopulation of neu-
rons in vivo, putatively inhibitory neurons. In addition, we have observed elevated activ-
ity in the neural network in the prefrontal cortical regions of schizophrenia model mice,
consistent with the notion that inhibitory function is reduced in these mice. The above
results indicate a state-dependent contribution of glycine to neuronal spiking in vivo, and
implicate therapeutic potential of NMDAR co-agonists in treating certain psychiatric
disorders (such as schizophrenia).
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