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[IporpaMmma KOHpepeHIIUHU
8 UIOHS, BTOPHHUK

Ympennee 3zaceoanue, nauano ¢ 10.00

OTKPLITHUE KOHOEPEHIIUHN

BUOCHUHTE3 BEJIKA

lMpedcedamens: /1. [1. O84UHHUKO8

B.A. lllupokoB, K.A. Adponuna, B./l. BacunseB, A.C. Criupun, A.I'. Mscuukos, XK.-®O. Menetpe,
B.I1. Kiaxonbi. TpexmepHast apXuTeKTypa 3yKapuOTHYECKUX moaucom. (15 MuH.)

O.M. Anexuna, K.C.Bacunenko, C.E.Imutpue, A.C.Cnupun. BrnusHue cTpykTypbl 5'-

HeTpaHcaupyemon obnactu MPHK Ha nHunmanuto tpancisiuuu y sykapuot. (15 MuH.)

M.C. CgetnoB, A.C. Cniupun u B.A. Kon6. Ilpu kakoil nnuHe pacTyiield MOJUIMENTHAHON Ienu
pubocoma mpruodpeTaeT yCTOMYUBOCTD K JIEHCTBUIO MakponuaoB? (15 MuH.)

E.A. Coropun, H.O. llIupokux, C.Y. Aranapos, A.C. Cnupun. HccnenoBanue aapecHO-U3MEHEHHBIX
¢opm PHK omera-nocnenosarensnoctu BTM. (15 mun.)

Iepepuis (11:30-11:45)

PEI'YJIAAIUA BUOCUHTE3A BEJIKA.
CTPYKTYPA U ®YHKIUA KOMIIOHEHTOB AIIMTAPATA TPAHCJIAIINHN

lMpedcedamens: B. A. Konb

JI.H. JIs6un, U.A. Enuceesa, O.B. Cka0Okuna, JI.I1. OBunnnukoB. Bknag 6eakos YB-1 u PABP B
crenuduaeckyro perymsmuio Tpancasiaun MPHK YB-1. (15 mun.)

O.B. KpaBueHnko, N.B. MutpouuH, B. ITuag, C.B. HuxoHoB u M.B. l"apGep.
Kpucrannorpaduueckas Mozaens AByxgoMeHHOro N-KOHIIEBOTO parmMeHTa apXeMHOro puOOCOMHOT0
oenka PO (L10) mo3BousisieT mposICHUTD CTPYKTYPY OCHOBaHUS «Pl-BricTyna» OOJNBIION CyO4acTHIIbI
apxeiHoi pubocomsl. (15 muH.)

W.H. Cepmiok, C.I'. I'yppsinoB, O.M. CenuBanoBa, ['.A. Eaun, JL.I1. OBunanukoB. benokx YB-1 u ero
¢parmenT AP-CSD o006mamaroT crocoOHOCTBIO K MOJIEKYIISIPHON caMOCOOpKE B MPOTSHKEHHBIC TSHKU
JUIMHOW HECKOJIBKO MUKPOMETPOB. (20 MUH.)

B.C. ABepkoB, M.B. Kproukos, C.A. Xaycros, H.A. [InemkoBa, B.JI. Karanaes. Wnentudukamus

psaaa 4YC€I0OBCUCCKUX pI/I6OCOMaJ'II>HI>IX OEJIKOB Kak IMNOTCHIUAJIbHBIX IIPOTOOHKOICHOB MECTOAOM
TpaHcreHesa mioaoBoi mymiku Drosophila melanogaster. (20 muH.)

Ilepepuis



8 NIOHs1, BTOPHUK
Beuepnee 3acedanue, nauano ¢ 15.30

HAIMOJVIEKYJIAPHBIE KOMIIVIEKCHI U1 KJVIETKH

lpedcedamens: B. H. KceH3eHKo

W.b. bponckuii, E.C. Hapexxnuna. TpaHCHOpPTHBIM KOMHApTMEHT MEXAY SHIOMIa3MaTUYECKUM
PETUKYIIyMOM M annapaToM [ oJbKu KaK OpraHu3aTop KIETOYHBIX MUKPOTpYyOoUek. (20 MuH).

E.M. Uynunosa, A.A.Cabmuna II.A.WBanoB, E.C.Hanexauna. @aktopsl, 3Ha4MMbIe s
00pa3oBaHUs CTPECCOBBIX Irpanyil. (15 MuH.)

A.A.TopaeeB, T.P.CamaroB, E.B.YerBepuna, A.b.UYerBepun. Brsicokonmpon3BoauTeNnbHbIN
CKPUHUHT KJIETOK B IByMEpHOM (opmarte. (15 muH.)

A.I'. AnateipeB, A.B. I'anesa, M.I". [IatubpatoB. UnenTudukanus HoBoro 0eika, y4aCTBYIOIIETO B
pErynsaiuy MOABMKHOCTU apXxeH. (15 MuH.)

Ilepepuis (16:45-17:00)
IKCHHEPUMEHTAJIBHBIE UCCJIEAOBAHUA BEJIKOB U HYKIIEMHOBBIX KUCJIOT

lMpedcedamens: UN. H. Cepdrok

A.C. T'nyxoB, A.U. Kpyrununa, B.B. MapuenkoB, B.H. Kcenzenko. O6mnacts renoB TPHK T5-
1o100HbBIX OakTepro(aroB Kak MOJEINb JUIsl U3yUeHHs] HE3aKOHHON pekoMOuHauu. (20 MuH.)

H.H. BacuneeB, 3.K. Tuumos, B.WU. Yrapos, JL.b. [lxxennep, M.M. lOcynos, E.B. YerBepuHa,
A.b. YerBepun. Xumepnas QB-peruinkasa, cogepsxamiast repmodunbubiii EF-Ts. (15 MuH.)

T.C. Kanebuna, E.E. be3sconoB,  A.A.Topkosckuii, W.b. Kynpsmosa, I'.B. CemucotHos.
TeMneparypHO-HHIYIIMPOBaHHbIE KOH(GOPMAIMOHHBIC Iepexojabl TIoKaHTpanchepassl  Bgl2p,
BBIJICJICHHOW U3 KJIETOUHBIX CTEHOK Jpodxokeit Saccharomyces cerevisiae. (15 muH.)

A.C. bnaroparckuii, B.JI. KaranaeB MonekynspHple MEXaHU3MBl pETYISIIMM  COMAaTHYECKOTO
TUIEPMYTUPOBAHUS UMMYHOTJI00YIMHOBBIX TeHOB (15 MuH.)

B.A. bano6anoB, H.b. Unsuna, U.A. Kammapos, B.E. berukoBa. M30uparenvHas crabunuzarus
MIPOMEKYTOUYHOTO COCTOSIHHSI arioMHorioonHa hochonunuaHoit memOpaHou. (15 muH.)




9 UIOHs, CPEJJA
Ympennee 3zaceoanue, nauano ¢ 10.00
IKCHEPUMEHTAJIBHBIE U TEOPETUYECKHUE NCCJIIEJOBAHUSA BEJIKOB

lpedcedamens: C. A. lomexuH

T.H. Menbuauk, T.B.IloBapuuusina, C.P. EBnokumoB, M.A. lyauna, b.C. MenpHHK. p-aHamu3 —
XOPOIII0, $p-aHATU3 — TUIOXO, HIIM MIOYEMY HEKOTOPBIE SKCIIEPUMEHTAIBHBIC TTOIX0/IbI HE PUMEHUMBI
MIPH UCCIICIOBAHUN MHOTOCTAIMITHO CBOpAYMBAIOIINXCS ONKOB. (15 MuH.)

C.A.TapOy3unckuii, JI.H. UBankoB, H.C. borateipéBa, A.B. ®unkenpmreiH.  «3010TOH
TPEYrOJAbHUK» JUIsl CKOPOCTEN CBOpaYMBaHUs 00y IspHbIX OenKkoB. (15 MuH.)

JLb. IlepesicnaBen, M.B.  bapanoB, E.W. JleonoBa, O.B.Tl'amurckas. Ilpenckaszanue sjaep
cBopaunBanus B mojekynax PHK. (15 mun.)

Iepepwis (11:15-11:30)
lMpedcedamens: B. B. duaumoHos

A.B. I'nsxuna, O.B. lNansutckas. MoaenupoBaHue cCBOpadMBaHus aib(a-crupaibHbIx OenkoB. (15

H.B. loBumuenko, O.B. lamurckas. MojenupoBaHue 00pa30oBaHUS aMWJIOMIHBIX CTPYKTyp. (15
MUH. )

E.A. bomikoBa, A.B. E¢puMoB. 3aMKHYTBIE B LIUKJIBI CTPYKTYpPHI B Oeskax, cofaepKamux 3[3-yroyiku.
(15 mun.)

A.B. E¢pumoB. 3aMKHYTbIE B IMKJIbI CTPYKTYpHBIE MOTUBBI B O6emkax. (20 MuH.)

MPOBEJEHUE KOHKYPCA HA JIYYIIUN TOKJIAL

3AKPLITUE KOH®EPEHITNN

IMUKHUK 14:30



Te3uchl fOKIA0B



8 urons, ympennee sacedanue

TPEXMEPHASA APXUTEKTYPA 9YKAPUOTHUUYECKHUX ITOJIUCOM
B.A. lllupokos, K.A. Adonuna, B./I. Bacuianes, A.C. Cniupus,

Hncmumym 6enxka PAH, Ilywuno, u
A.I'. Msicaukos, K.-®. Menetpe, b.I1. Kinaxoasig
Hncmumym eenemuxu u MoIeKyIApHOU u Kiemounou ouonocuu, Cmpacoype

shirokov@vega.protres.ru

B mnpouecce cunTe3a Oenka puOOCOMBI, TpaHCIUpYHOIIME OAHY M Ty ke Mojaekyny MPHK,
dopmupyroT nonaucomsl. Mmeercss menblif psiji CTPYKTYPHBIX M (DYHKIIMOHAIBHBIX CBHUJETENILCTB B
IIOJIB3Y TOTIO, YTO JYKAPUOTHUYECKUE ITOJIMCOMBI MOTYT MMETh LUPKYJSIPHYIO OpPraHHU3alUIo, IPU
koTtopoit 5' u 3' konusl MPHK cOmmkensl, obecrieunBast 3 (heKTUBHYIO pEMHUIMALIUIO TPAHCIIALUT B
noiucome. Panee HamMu ObLIO MOKa3aHO, YTO JBYPSAHBIE MOJIMCOMBI, OOpa3yeMble B OECKIETOYHON
CHUCTEME U3 3apOojblllieil MIIEHUIbl, MOTYT OBITh MHTEPIPETUPOBAHBl KAK LUPKYJIApPHbIE, U ObLIa
IpEeUIoKEHa MX TONOJOrMYecKas Mojenb. B Hacrosmedl paboTe HCCIIeOBaHUE TAaKUX I1OJIMCOM
METOJIOM KPHOIEKTPOHHON TOMOIpaduy MO3BOJIUIIO MOCTPOUTH CTPYKTYPHYIO MOJEIb JBYPSIHBIX
noiaucoM. OOHapyXeHO, YTO B KaXJOM U3 pSAAOB B COCTaBe ABYPSIHOM MOJIMCOMBI PUOOCOMBI
OpPUEHTHPOBAHbI OJJMHAKOBBIM 00pa3oM, 4TO MpearoiaraeT oJHOHAINPaBICHHOCTh XoAa 1enu MPHK
BJI0JIb Takoro psia. [Ipu 3ToM B IBYX psiiax MOJMCOMBI OpUEHTALMsI pUOOCOM MPOTUBOIIONOXKHA, U,
CJIeI0BATENBbHO, cooTBeTcTByrOmMe ydacTku nenu MPHK anTu-napamnensssi. IIpeasapurenbhbie
JaHHBIE IO 3JEKTPOHHO-MUKPOCKONMYECKON JIoKanu3auuu MmedeHblx 5' u 3' xonnos MPHK B
NOJMCOMaX YKa3bIBaeT HAa MX NMPOCTPAHCTBEHHYIO COMM)KEHHOCTh Y OJIHOTO M3 TOPLOB JABYPSIHOU
nonucomsl. Takum oOpasom, xon nenu MPHK B aBypsiaHO# mosnncome oka3bpiBaeTcs KOJIbLEBBIM, YTO

MOATBCPKAACT MPCATIOKCHHYIO PAaHEC MOACIIb €€ HI/IpKYJUIpHOI\/’I OopraHu3anunu.


mailto:shirokov@vega.protres.ru

8 urons, ympennee sacedanue

BJUSIHUE CTPYKTYPHI 5'-HETPAHCJIMPYEMOM OBJIACTH MPHK HA
NHULNUALNIO TPAHCJISIOAU Y DYKAPUOT
O.M. Anexuna, K.C. Bacunenko, C.E. Imutpues, A.C. Cniupun

olga-alekhina@rambler.ru

CornacHo OOIICTIPUHATONW MOEIH, MPOIECC FYKAPUOTUUECKON MHHUIMAIMN TPAHCIALUN BKIIOYAET
cBsA3bIBaHUME KdnmnupoBaHHoro 5' koHnma MPHK ¢ mnocnenyromuym HanpaBieHHbIM IOHCKOM
MHHUIIMATOPHOTO KOZOHa (ckaHupoBaHueM). Panee Hamu ObLIO MOKa3aHO, YTO MPOAOJIKHUTEIBHOCTD
mpoliecca MHUIMAIMY JIMHEHHO 3aBUcUT OT JiuuHbl S'HTO MPHK. B atoii paboTte MbI nccienoBain
3aBUCUMOCTh BPEMEHM MWHULMALMU OT CTaOMiIbHOCTH BTOpuuHOM cTpykrypsl S'HTO. B
HecTpykTypupoBanHyo obsacte S'HTO MPHK perporpancnazona L1 yenoBeka ObLTM BCTaBJICHBI
B3aMMHO KOMIUIMMEHTApHbIE HYKJIEOTHHBIE MOCJIEI0BATEIbHOCTH, CIOCOOHBIE OOpPa30BBIBATH
IINUAIBKY pa3sHOM CTaOMIBHOCTH. BBIJIO OOHApPYXKEHO, YTO XOTs BKJIIOUYEHHE HINUJIEK C BBICOKOM
sHeprueii riaBnenus (~50 Kkcal/mol) cymiecTBeHHO ~yMEHBIIA€T CKOPOCTh  HAKOILJICHHUS
CUHTE3UPOBAHHOTO OelKa, T.€. 3P PEKTUBHOCTh MHUIIMALIUN, CPEIHSS TPOJOJIKUTENLHOCTD Mpoliecca
WHUIMAIMK OCTAaeTCsl BO BCEX Cllydasx IPaKTUYECKHM HEW3MEHHOH. bbul clenaH BBIBOX, 4YTO
BTOpHUyHas cTpykTypa MPHK oka3biBaeT BiMsiHUE HE Ha CKOPOCTb, KaK CUNTAJIOCh PaHeEe, a JINIIb Ha
MPOLECCUBHOCTh CKaHUpoBaHUsA. UTOOBl moKa3aTh, 4TO HaOmrofaemble 3(D(EKThl ONpeaestoTcs
uMeHHO ckaHupoBaHueM S'HTO nmpu  Kkom-3aBHCHMMOM  MHULMAUUHU, Mbl  HUCHOJIb30BAIU
aNbTEPHATUBHBIA MEXAaHMW3M BHYTPEHHEH HWHUIMALMM, BCTaBJISAs B NPUPOIHBIE JHMAEPHI PA3HOU
maHel cnienududeckyro IRES mocnenoBarensHocTs n3 PHK Bupyca sHuedamomuokapaura Ha
OJIMHAKOBOM PAacCTOSIHMM OT MHUIMATOPHOI'O KOJOHA. B 3TOM cirydae BpeMsi HHUIIMAUK OCTaBalOCh
HEU3MEHHBIM NpH pazHoi cymmapHoi jyuHe S'HTO. [TonydeHHble naHHBIE TO3BOJSIOT 3aKIIOYHT,
4YTO JMHEWHas 3aBUCUMOCTb BpeMeHM uHuimanuu or mHbl 5'HTO omnpenensercs HMMEHHO
IPOIIECCOM CKaHMPOBAHUS, CPEHSSI CKOPOCTh KOTOPOTO ciabo 3aBUCUT OT BTOPUYHOU CTPYKTYPHI

auaepa.



8 urons, ympennee sacedanue

MMPYA KAKOM JJTAHE PACTYIIEN IMTOJANENTHIHON LIENW PUBOCOMA
MMPUOBPETAET YCTOMYMBOCTH K IECTBUIO MAKPOJIAIOB?

Cgersi0B M.C., Cniupun A.C. n Kou6 B.A.

YuyacTok CBsI3bIBaHHS MakpoiuaHbix anTOHoTHKOB (MBS, macrolide binding site), B uucmo
KOTOPBIX  BXOJUT  OPUTPOMHUIIMH,  pACIOJIOKEH B  pPHUOOCOMHOM  TYHHEJEe  BOJIM3M
nentuawiITpaicdepasHoro meHTpa puOocombl. CBsA3aHHBI aHTHOMOTHK HE MPENSTCTBYET
UHHIHAINY TPAHCISIIIUK U HECKOJIBKUM MOCICAYIONIMM payHIaM 3JI0OHTAI[UH OIS THIHON IIEIH,
OJTHAKO 3aTeM pOCT IIeNH OcTaHaBiuMBaeTcs. I[lOCKOIBKY mpocBeT TyHHenss B paiione MBS
OKa3bIBACTCSl CYIIECTBEHHO CY)KEHHBIM, CYHMTACTCS, YTO AHTHOMOTHK CTEPHYECCKU IPEMSTCTBYET
MPOIBH)KCHHUIO CHHTE3UPYEMOT0 TIETITH A BIOJIb TYHHENS. B COOTBETCTBHUHU C 3THM TPEANOI0KEHUEM
CHHTE3UPYEMbIil TOJIMICNTH TaKKe CHOCOOCH MpPEMATCTBOBATh CBS3BIBAHMIO MaKpOJIUaa C
TpaHCIHUPYIOIIeH prUOOCOMOIA, MEPEeKPBIBaAsl IO MEPE CBOETO POCTA JOCTYI K YYAaCTKy CBSI3bIBAHHS
aHTUOMOTHKA. JIeHCTBUTEIBHO, JPUTPOMUIIMH HE MHTUOUPYET TPAHCIISLHUIO Ha MOJMCOMAX, HECYIIUX
pacrymme nojunentuabl. OJHAKO JUIMHA TOJMICNTHAOB, MPEHATCTBYIOUIMX — CBSI3BIBAHHIO
MaKpOJIMIOB, He Oblla 3KCIICPUMEHTAIBHO OmpejaeneHa. TeopeTHuecKkas OICHKAa STOM JIJIMHBI,
OCHOBaHHass Ha paccTosHMH Mexay MBS wu nentuamnrpancdepasHbIM LEHTPOM pPHOOCOMEI,
NPUBOJUT K 3HAYCHHIO B TSATh AMHHOKHCIOTHBIX OCTAaTKOB. [103TOMy NpPHHATO CYMTATh, YTO
pactylas MOJMIENTHIHAS IeMb JUJIHHOW B MATh M 00Ji€e aMHHOKHCIOTHBIX OCTATKOB 3aKPbIBACT

Y4aCTOK CBA3BIBAHUS aHTHOMOTHKA U npeaoTBpamacT €ro CBA3bIBaHNEC C pPI6OCOMOI>i.

[TpoBepsist ATO MPEATNOIIOKEHUE, MBI ONPEAETUIN MUHUMAIIBHYIO JUIMHY pacTylleil MoJnnenTHIHON
LeNnH, MpU KOTOPOH TpaHCIupyomas pudocoma TepseT CHOCOOHOCTh CBS3BIBATH SPUTPOMHUIIMH.
Okazanoch, 4To pudOCOMa CTAHOBUTCS YCTOWYMBOM K JIEWCTBHIO aHTHOMOTHKA (a, CIEJOBATEIBHO,
HECIIOCOOHOM €ro CBS3BIBATh) TOJBKO MOCIE AOCTIIKEHHS PACTYIIUM IMOJMIENTHIOM JUTHHBI B 31 1
0ojlee aMHUHOKHCJIOTHBIX OCTAaTKOB. OTO MPOTHBOPEYUT MNPHUHATOMY OOBSCHEHHIO OTCYTCTBUS
UHTUOMPOBAHUS SPUTPOMHUIIMHOM CHHTe3a Oenka Ha moiucomax. OueBHIHO, YTO CHHTE3UPYEMBIH
TIOJIUITICTITH/T HE TIPOXOIUT BOJIM3H yUacTKa CBSI3BIBAHUS SPUTPOMHUIIMHA C PHOOCOMOH (T.€. MAKPOIHT
HE SIBIIICTCSI CTEPUYECKHM TMPETSATCTBHEM U pacTymied menu). Bo3MoXKHO, YTO yCTOMYMBOCTH
TpaHCIUpPYIOIIeH pUOOCOMBI K JEHCTBHIO Makpoiuaa oOycioBieHa He mnepekpbiBanueM MBS
CHUHTE3MPYEMBIM IOJIMMENTHIOM, a TE€M, YTO pacTyllas Lenb MPensTCTBYeT BXOJY aHTHUOMOTHKA

BHYTPb pUOOCOMBI, UCKITIOUAs €ro JadbHEHIIyI0 MUTPAIMIO K YYaCTKY CBSI3bIBAHUS.



8 urons, ympennee sacedanue

NCCIEJOBAHUME AJIPECHO-UBMEHEHHbBIX ®OPM PHK OMETI'A-
MNOCJIEAOBATEJIBHOCTH BTM.

E.A. Coropun, H.J. lIupoxux, C.Y. Aranapos, A.C. Cnupun

sultan@vega.protres.ru

5’-nerpanciupyemas obnmacte PHK Bupyca tabGaunoit moszamku (BTM), Tak Ha3piBaeMas omera-
[IOCJIEI0BATENbHOCTh, - M3BECTHBIM »AHXaHcep TpaHcasauuu. OCOOEHHOCTSIMHM €€ IEepBUYHOU
CTPYKTYpPBI SIBJISICTCSI OTCYTCTBHUE T'YaHWJIOBBIX HYKJICOTHAOB, Hanuuue moBTopsitommxcs (CAA)
MOTMBOB B LEHTPaJIbHOM ee wyacTu u HeperymspHod U-Goraroil obGnactu Ha 3’-KOHIE
nocsenoBarenbHOCTU. PaHee B Hamiel naboparopuu ObLIO MOKa3aHO, YTO, HECMOTPS Ha OTCYTCTBUE
KAaHOHUYECKHX YOTCOH-KPHKOBCKMX B3amMmojeicTBuii, omera-PHK oOmagaer crabuiapHOUW W
KOMIIAaKTHOM CTPyKTypoil B pacTtBope. B HacTosieil paboTe mpoBeAeHbl UCCIEIOBaHUS aJpECcCHO-
u3MeHeHHbIX (opm PHK omera-nocienoBarenbHOCTH. Bblin momydeHbl TpU W3MEHEHHBIX (HOPMBI
omera-PHK: M1 — 3amena (CAA)-Goraroii neHTpansHoii gacti Ha onuro (U)-mocsieqoBarebHOCTD;
M2 — tpu Toueunbix 3aMeHbl A Ha C B cienyromux apyr 3a apyrom (CAA) motuBax; M3 — 3ameHa
3-’(U)-6oraroii obmactu Ha ciydaitayio G,C,U-nocnenoBareabHOCTh. [TomydeHHbie GOpMbI HApsIIy C
omera-PHK JTUKOTO THIIA ObUTH HCCIJIEJOBaHbI METOlaMU aHAJINTUYECKOTO
yABTPAUEHTPUPYTUPOBAHUS M U3MeHeHHs YD-NoryiomeHuss Mpu MOBBILIEHUH TEeMIEepaTyphl
(nnaBienust). B pesynbrate uccinenoBaHus ObLIO BBISBIEHO, YTO BCE TPU M3MEHEHHUS, BHECEHHBIX B
cTpykTypy oMera-PHK nukoro Tuma, mpuBOAAT K YMEHBUICHHIO €€ KOA(PPUIMEHTa CeIUMEHTaIIH,
HapyIICHUIO KOOIIEPAaTUBHOCTH IUIABJIEHUS U CHIKEHHUIO TEMIIEpaTyphl IuaBiaeHus. ChennaH BBIBOI,
4TO I MOAJEpXaHUs CTAaOMIBHOM M KOMOAKTHOM CTpykTypbl omera-PHK HeoOxoaumel kak ee
uentpaibHasi (CAA)- Ooraras uyacth, Tak M 3’-koHueBas U-Ooraras oOmacte. Ocobo cienyer
MOYEPKHYTh, YTO BCEro TpH TouyeuHbIX 3aMeHbl B (CAA)-Ooratoil o6nactu NpUBOAAT K 3aMETHOM
necrabunuzanuu cTpykTypsl omera-PHK. ITocnennee MoxkeT KOCBEHHO CBHIETENILCTBOBATE B MOJIb3Y
panee npeanoxeHHoil EdumoBbiM n CHOUpUHBIM MOJAETH, KOTOpas MHpeAroyaraeT CBOpauMBaHUE
yuactkoB PHK omnpenenennoil nnunbl, conepxkammx mnocienobarenbHble (CAA) MOBTOpHL, B

CTaOUJIPHYIO U KOMIIAKTHYIO TPOMHYIO CIIUPAIb.



8 urons, ympennee sacedanue

BKJAJ BEJKOB YB-1 1 PABP B CIEHUD®PHUYECKYIO
PEI'YJAOUIO TPAHCJAALUUN MPHK YB-1

JIsioun JILH., EnuceeBa U.A., Ckadkuna O.B., Opunnnukosn JL.II.
lyabin@vega.protres.ru

YB-1 npuHaqiexxuT ceMeicTBy O€IKOB € JIOMEHOM Xo0siofoBoro moka. benok YB-1 yuactByer
npaktuyecku Bo Bcex JIHK- m MPHK-3aBucHMBIX Tipolieccax, a M3BMEHEHHE €ro BHYTPUKIETOYHOMN
KOHIEHTPAIIUU BEJET K CePbe3HBIM U3MEHEHHSIM B HKCIIPECCUU T€HOB HA YPOBHE KaK TPaHCKPUIIIHH,
Tak ¥ TpaHcisauuu. Panee mbl mokasanu, yto MPHK YB-1 conepkut B cBoeit 3’ HeTpaHCIUpyeMOi
obiactu perynaropHyro nocieaoBateabHocTh (PIT), cienmdudeckn CBA3BIBAIOIIYIO Ba Ma)KOPHBIX
oenka MPHII: YB-1 u nomnu(A)-cs3eiBaronuii 6enok (PABP). Caiitel cBs3biBanus YB-1 u PABP
MEPEeKphIBAIOTCS, M JIBa Oelika KOHKYPHPYIOT ApPYyr C JAPYroM 3a B3aUMOJACHCTBHE C ATOU
nocyenoBareabHOCThI0. [Ipu aToM Y B-1 uzbuparensbHo nmogasiseT TpaHcisnuio cooctBenHoit MPHK
B JIN3aT€ PETHKYJIOMUTOB Kpoiuka, a PABP, Hao0opoT, ee cTuMysMpyeT Ha OJJHOM U TOM K€ dTare
npolecca HHALIMAIMK TpaHcsinuu. B nannoit padore mbl noxyunian MPHK YB-1 6e3 PI1 u nokazanu,
yro TpaHcisauusa Takoit MPHK He moasepraercs nHu cnenupuyeckomy HHruoupoBanuio oenxom Y B-
1, Hu cnenuduyeckoit crumynsanuu 6enkom PABP. Takum o6pasom, PIT MPHK YB-1 HeoOxomuma
s YB-1- u PABP-omocpenoBanHoit crnenuduyeckoil perynsiiuu cuntesa YB-1. [lamee wmbl
nonyunin MPHK YB-1 ¢ myranusmu B PII, npensircTByronumu cennupuueckomMy CBSI3bIBaHUIO JINOO
tonbko YB-1, nu6o Tonsko PABP. B 6eckiieTounoii cucteMe TpaHCISINN Mbl UCCIIEIOBAIN BIUSHUE
YB-1 u PABP Ha Tpancnauuto takux MyranTHeix MPHK YB-1. Oxkazanocs, uro ynanenue YB-1-
cBs3biBatoniero caiita u3 MPHK YB-1 cymectBeHHO cHM>kaeT MHruOUTOpHOE aelictBue YB-1 u
cHumaet no3utuBHbIN 3ppext PABP na tpancnauuio MPHK YB-1. Yactuunoe ynanenune PABP-
CBSI3BIBAIOIIIETO caiiTa MPUBOAUT K HecriocobHocT PABP BoccranaBnuBate Tpancnsuuo MPHK YB-
1, nopasnennyto Oenkom YB-1. Ilpu strom unrubupyromee neiicteue YB-1 Ha Tpancmsuuio MPHK
YB-1 coxpanserca. OTuU pe3yibTaThl IMO3BOJSIOT 3aKIOYUTh, 4TO YB-1 oOmamaer npsMbeiM
MHTHOUPYIOLIUM JIEHCTBUEM Ha COOCTBEHHBI CHUHTE3, B TO BpeMsl Kak Mo3UTHBHOE neiictBue PABP
Ha TpaHcisnuio MPHK YB-1 o6ycnoBieno riaBubM 06pazom criocoOHocThi0 PABP BeITECH:TH Y B-

1 ¢ PII.
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KPUCTAJ/UVIOTPAOUYECKAS MOJAEJIb IBYX/IOMEHHOTI'O N-KOHLEBOI'O
®PATMEHTA APXEMHOI'O PUBOCOMHOI'O BEJIKA PO (L10) IIO3BOJISIET
MMPOSICHUTDH CTPYKTYPY OCHOBAHMSI «P1-BBICTYITA» BOJIBIIOM
CYBYACTHIIBI APXEMHOM PUBOCOMBbBI

0O.B. KpaBuenko, U.B. Mutpommun, B. [Iunaia, C.B. HukonoB 1 M.b. I'ap0ep

garber@vega.protres.ru

Apxeitabie pubocomubie O0enku PO u P1, dopmupyronme B 0o0ibInold puOOCOMHON cyO4acTuiie
(GyHKIIMOHAIBHO BaKHBIM OokoBo¥ Pl-BpicTyn (anamormunsiii L12-BeicTynmy B OakTepHasbHBIX
pubocomax), CYIIECTBEHHO OTJIMYAOTCS OT OakrepuanbHbix OenmkoB L10 m L12 w Omuskm 1o
NEPBUYHON CTPYKTYype dyKapHOTHYeCcKUM pubOocomHbIM Oenkam PO m P1/P2. DTm Genxu urparot
KJIIOYEBYI0 pOJb B CHEHU(PUUECKOM B3aUMOJEHCTBUHM pPUOOCOMBI € (aKTOpamMH BIIOHTALMU.
[Tokazano, uto apxeinbiii komiuieke PO-P1 moxer in vitro samemars B pubocome Escherichia coli
kommiekc L10-L7/L12, mnpuuem, mnomyduBmiasics TUOpUAHAs puOOCOMa HA4YMHACT Yy3HABATh
apxeHble W dyKapuOTHYeCKHe (PAKTOPBI AIOHTAIMHM M TEPECTACT Y3HABaTh CBOM OaKTepHAJIbHBIC

(haKkTOopBHI.

Crpykrypa pubocomuoii 50S cyOuactunsl u3 apxeu Haloarcula marismortui Osuta ompeneneHa
llecaTh JleT TOMy Hasal ¢ paspemienneM 2.4 A, Ho Pl-BbicTynm B 3TOif MoJenH OTCYTCTBOBAN
nosHOoCThI0. [lo3aHee crpykTypa N-koHieBoro gomeHa Oenka PO (romomora Genka L10) Obina
JIOKaJI30BaHa B 3Toil mMozaenu 50S cyOuacTHIbl HAa ypOBHE HHM3KOro paspemienus. Hamel rpymme
yJaI0Ch OIpPENEeNUTh CTPYKTYPY ABYXJoMeHHoro N-koHIeBoro ¢parmenra Genka PO u3 apxeu
Methanococcus jannaschii, BTopoii 1oMEeH KOTOPOTO COOTBETCTBYET CrielU(BHUECKON Ui apxel u
HYKapuOT BCTaBKE B aMUHOKHUCIIOTHON MOCIIEA0BATEIBHOCTH ATOrO Oenka. BerpanBanue noiayyeHHON
HaMHU CTPYKTYpPbI B MoJielib pubocomuoi 50S cyOuactuibl H.marismortui mo3BosisieT CyIiecTBeHHO
YTOYHHUTHh CTPYKTYpY OcCHOBaHusi Pl-BeicTyma apxeiiHoil pubocombl. bosee Toro, BcTpanBaHue
Hallleil CTPYKTYyphl B MOJETH KOMIUIEKCOB OakTepHalbHOW pHOOCOMBI C (PaKTOpaMu BIIOHTAIUU
MOKa3bIBaeT KakUM oOpa3oMm croenuduyeckuii gomeH apxeiiHoro Oenka PO moker Memars

CBSI3BIBAHMIO OaKTEepUATBHBIX (HAKTOPOB rHOpUAHBIMU prOocomamu E. coli.
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BEJIOK YB-1 U1 EI'O ®PAI'MEHT AP-CSD OBJIAJAIOT CIHOCOBHOCTBIO K
MOJIEKYJIIPHOIH CAMOCBOPKE B TIPOTS)KEHHBIE TSAXKHW JJTAHOM
HECKOJIbBKO MUKPOMETPOB

Cepawk U.H., I'ypbsanoB C.I'., CesimBanoBa O.M., Ennn I'.A., Opunnaukos JLII.
serdyuk@vega.protres.ru

B nocnennue roner uaTepec k Oenky YB-1 maBuHOOOpa3sHO pacTeT. ITO CBA3aHO ¢ OOHApPYKEHHEM
€ro CIOCOOHOCTHU CBSI3BIBATHCS CO MHOTUMH OMOJIOTHYECKMMHU Makpomosekynamu, Bkitodast JTHK u
PHK. HenaBHo HamMu OBLIIO OTKPBITO HOBOE YIMBHTEIHHOE CBOHCTBO Oeika YB-1 — cmocoOHOCTH K
MOJIEKYJISIpHOM camocOopke, BbIpaxaromasicss B oopazoBanuu B 2M LiCl mpoTspKeHHBIX TsKel,

JIMHEHHbBIE PasMCPbI KOTOPBIX AOXOIAT 1O HECKOJIBKHUX MUKPOMECTPOB.

[Tockonbky Oemok YB-1 cocrout u3 Tpex moMeHOB: Hebosbimoro N-konieBoro momena (AP),
noMeHa xosonoBoro moka (CSD) u mporsbkeHHoro C-konneBoro nomeHa (C-moMeH), TO
€CTECTBEHHO BO3HHMKAET BOIMPOC O TOM, CIIOCOOHA JIM 0OPa30BBIBATH TSDKM KaKas-TO 4acTh Oenka.
Hammum uccnenoBanusi mokasaiay, 4TO TaKMMH CBoMcTBaMu obnagaer ¢parment YB-1, cocrosuiuit
toiapko u3 gomenoB AP u CSD (AP-CSD). boaee Toro, okasaioch, 4YTO CIOCOOHOCTh K
MOJIEKYJIsIpHOIM caMmocOopke mposiisiercss y ¢parmenta AP-CSD ne tonpko B 2M LiCl, HO u B
dusmnonornueckom O0ydepe, comepxamniem 150 MM KCI. UuTepecHo, 4To Takoil CrioCOOHOCTBIO HE

obmnamaer ¢pparment YB-1, conepxammii momumo qomeHoB AP u CSD nooBuny C-nomeHa.

JleranpHOE WCcaenoBaHue MoiHOpasMepHoro Oenka um ero AP-CSD  ¢parmenta meromamu
CeIMMEHTAllUM, aTOMHO-CHJIOBOM UM 3JIEKTPOHHOW MMKPOCKONUM TMO3BOJMJIO BBIIBUTH PSIX
XapaKkTepHbIX 0coOeHHOCTeN oOpa3oBaHus Tshked. OHM BKIIIOYAIOT B ce0sl moauMopdusM, Hainuue
anep (3apozsliieif) oOpa3oBaHUsl TSKEH, MOJIPHOCTb, HANMYHUE MOPsJIKa (Mepuosia) B 00pa3yeMbIxX

TsKaX U IBHO BBIPAXKCHHYIO 3aBUCUMOCTD JIJIMHbBI O6p33yeMI)IX TSKEH OT BPEMCHU.

[Tockonbky pparmenT AP-CSD obpa3syer Tsoku B GU3HOIOTHUECKOM Oydepe, TO MPUHIUITHATEHBINA
WHTEpeC TpHoOpeTaeT HCCieNoBaHue oO0pa3oBaHus WM (UOPWILT B KJIETKE M €r0 BO3MOXKHOM
¢duznonoruueckoir ponu. Kpome TOro, mpeacTouT MOHATh, KaK COOTHOCHTCS HalJeHHas HaMu
criocoOHocTh Oenka YB-1 u ero ¢gparMeHTOB 00pa30BbIBATH MPOTSKEHHBIE TSKU C €M0 U3BECTHBIMU

paHee CIIOCOOHOCTSMHU B3aMMOJIEHCTBOBATH C OOJIBIINM YHCIIOM MOJIEKYJISIPHBIX TAPTHEPOB.
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NIEHTUOUKALNUA PAJA YEJIOBEYECKHUX PUBOCOMAJIBHBIX BEJIKOB KAK
HNOTEHIUAJIBHBIX TIPOTOOHKOT'EHOB METOJOM TPAHCTEHE3A ILIOJOBOM
MYIIKHN DROSOPHILA MELANOGASTER

Asepkos B.C., Kproukos M.B., Xayctros C.A., [Lnemxkosa H.A., Karanaes B.JI.
vladimir.katanaev@uni-konstanz.de

D. melanogaster - momynsipHbBI MOJENBHBIA OPTraHW3M, CHITPABIIMNA O'POMHYIO POJIb B BBISICHCHHH
0a30BbIX 3aKOHOB I'€HETUKU M KJIETOUHOW Ouonoruu. Bce Gosee pacnpocTpaHEHHBIMH CTaHOBSITCS

,I[pOSO(bI/IJ'ILHbIe MOJCIIN PAa3JINIHBIX 3a00JIeBaHUH YeJIOBEKA.

Mbl  DOCTaBWJIM 1I€JbI0 IPOBECTH CKPUHUHI YEJOBEYECKMX OEJIKOB - IMOTEHIHAJIbHBIX
IPOTOOHKOI'€HOB Ha OCHOBE BBICOKONPOMU3BOAMTENBHOIO TpaHcreHesa Jposzodpwmisl  kJIHK-
OMOIMOTEKOH, IPUTOTOBJICHHON M3 PAKOBOM TKAaHM MOJIOYHOH keJe3bl. KoHeuHO! Lenbio MpoeKTa
HumanaFly siBrsieTcst coznanne ncueprbIBaromieil KOJUIEKIIUY JTMHUN TPAaHCTEHHBIX MYIIEK, HECYITUX
yejoBeYecKre O€NKH, CYNEepIKCHpPeccHs KOTOPbIX NPUBOJUT K HApYIIEHUIO pa3BUTHUS IJla3a
npo3oduibl. Ha 1aHHBIH MOMEHT HaMM MOJIy4€HO OKOJIO JAECATKA TaKUX JIMHUH, B TOM YUCIIE JIUHUH,
skcnipeccupyromme pudbocomanpubie  Oenku: PO (L10), L3 wu S12. Cpeam »>Tux OeikoB
cynepakcnpeccus PO mpuBonuT K a0BosbHO peakomy ¢eHotuny 'glazed. OTor "3epkanbHbIi"
deHoTun HabmoIaeTca MpH Cynepnpou3BojacTBe (akropa pocta Wnt. M3BectHo, yto PO u Wnt
U30BITOYHO HKCIPECCUPYIOTCS B PAKOBBIX KJIETKaX MOJIOYHOM KeJe3bl, IPUYEM CyINepIKCIpeccus
Wnt paccmaTpuBaeTcs Kak OJHA U3 OCHOBHBIX NMPUYMH PAaKOBOTO MEPEPOKICHUS 3TOW TKaHU. Mbl
MOKa3ajl, 4YTO CHIKEHHE OJKcrpeccur Wnt B KJIETKax TIj1a3a MNPUBOJUT K 3HAYUTEIBHOMY
BOCCTAaHOBJICHHIO HOPMAJBHOTO Pa3BUTHS Tjlaza MyILIeK, cynepakcnpeccupyroomux PO. Takum
oOpa3om, Hama pabouasi TUIIOTE3a MPENoaraeT, 4YTo Cynepupou3BOJICTBO pUOOCOMAIBLHOTO OeKa
PO kak B a3y po30(duiibl, Tak ¥ B KJIETKaX MOJIOYHOM KeJe3bl IPUBOAUT K U30BITOYHOMY CHHTE3Y
dakropa pocra Wnt. Ilocinennuit B CBOIO ouepelb BbI3BIBAET HapyUIEHHE pa3BUTHs TIJaza y
Jpo30UIIBl M1 PAKOBOE TIEPEPOKICHHUE Y ueioBeka. JlampHeWmme dKCIepUuMEHTH Ha Japo3oduie u
YeJOBEYECKHX KYJbTypaxX KIETOK HEOOXOAMMBI JUIs TMOATBEp)KICHMsA Hamed wmonenu. Hamm
pe3yibTaThl JOKa3bIBAIOT JAEUCTBEHHOCTh monaxofa HumanaFly kak WHHOBaTHMBHOTO MeToja

BBIABJICHUS HOBBIX IIPOTOOHKOI'CHOB U MCXaHU3MOB HUX ﬂGﬁCTBI/Iﬂ.
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TPAHCIIOPTHBI KOMIIAPTMEHT MEXIY YHJOIIASMATUYECKUM PETUKYJTYMOM
N AIIITAPATOM I'OJIB/IKU KAK OP'TAHU3ATOP KJIETOUYHBIX MUKPOTPYBOYEK

bponckuii U.Bb., Hagexnuna E.C.

nadezhdina@vega.protres.ru

MukpoTpyOOUKOBBI LUTOCKENIET B SYKAPHOTHYECKHX KJIETKAX CIYKUT “‘pelbcaMmy AJIsi HarpaBlICHHOTO
TPaHCHOPTa Pa3IMYHBIX KJIETOYHBIX KOMIIOHGHTOB Ha 3HAYMTENbHBIE paccTosHUsA. B paguanbHON ceTH
MHUKPOTPYOOYEK MX MHHYC-KOHIBI COOpaHBbl B LEHTpPE, TJE YacTO HAXOAUTCS LIEHTPOCOMA, a ILIFOC-KOHIIBI
pacrooxkeHbl Ha Mepudeprn KIETKH, YTO CO3[aeT OOIIYI0 aHM30TPOINHUIO IUTOIUIA3MBL. Y CTAHOBIIEHO, YTO
panuanbpHasi CHCTeMa MUKPOTPYOOUeK MOXKET 00pa30BBIBAThCS U 0€3 y4acTHs LIEHTPOCOMBI. B wacTHOCTH, 3TO
MPOUCXOANT B OECIEHTPOCOMHBIX LUTOIUIACTAX KYJILTHBHPYEMBIX 3MUTENHaNbHBIX KieTok Hela m BSC-1.
[Mpeamonaraior, uTto (OPMHUPOBAaHHE OECIIEHTPOCOMHOW pPagHabHON CETH MHUKPOTPYOOUYEK HIET 3a CcyeT
caMOOpraHu3alud MHKpOTpyOouek W MeMmOpan anmapara [ombmxu (Al), mockombky memOpanbl Al
KOHLIEHTPUPYIOTCS B LEHTPE LUTOIUIACTOB U MOTYT HYKJIEMPOBAaTh MUKPOTPYOOUKH U NEPEABUTATHCS IO HUM.
Opnako wHrHOWpoBaHWEe CcOOpKM KommakTHOTO Al BozmeiictBueM OpedenamHa A HE MPEMATCTBOBAIO
BO3HMKHOBCHHIO pPalualbHOM CHCTEMbl MHKPOTPYOOUEK B LHUTOIUIACTaxX. Mbl MPEONONOXKWUINA, 4YTO B
OpraHu3allMd  MHKPOTPYyOOUeK  ydacTByeT  MEMOpaHHBI  TpPaHCIOPTHBIM  KOMIAPTMEHT  MEXIY
SHJIOTIIa3MaTHUeCKUM peTukyinyMoM (OP) m Al, coxpasstoummiics B Opedennune. [ns mpoBepku 3Toro
NPEANOJIOKEHHUS TONYyYHIN OECLHEHTPOCOMHBIC IUTOMIACTHl M3 KJIETOK, CHHTE3HPYIOIIMX JOMHHAHTHO-
HeratuBHbI MyTaHT [ T®as3b1 Sarla — Sarla[T39N], uarubupyrommuii skcropt 6enkos u3 DP. Okaszanock, 4To
TaKue [UTOIIACTHI HEe MOITIH 3()()EKTUBHO 00Pa30BBIBATh PAAUAIBHYIO CUCTEMY MUKPOTPYyOOUeK 0e3 y4acTus
LHEHTPOCOMBI, B OTJIMYHME OT LUTOIUIACTOB, CHHTE3MPYIOUIMX Sarla AMKOro Tuma WM KOHCTUTYTHBHO-
aktuBHyto Sarla[H79G]. Tlpu cuHTe3e B KieTkax wiau B Imromiacrtax Sarla[H79G] tparcmopTHbIH
KOMITAPTMEHT 00pa30BBIBAN KIACTEPhl B IIEHTPE KIETOK, NpUYeM 00pa3oBaHUE KIacTepa 3aBUCEN0 OT
MUKPOTPYOOUEK M OT LENOCTHOCTH JMHEUH-IMHAKTHHOBOIO KoMILIekca. [Ipu Hapymenun nociendero Sarla-

COZACpKAIUE BE3UKYJIBI AUCIIEPTUPOBAIIMCE 110 HUTOINIA3ME, U CUCTEMA MPIKpOprGOT-IeK Jciajiacb XAOTHYHOM.

Takum o0pa3oM, B OpraHu3allMd pagualibHOH CHCTEMBl MHKpPOTPYOOUEK ydYacTByeT MeMOpaHHBIHA

TPaHCTIOPTHBIM KoMIapTMeHT Mexay OP u Al

Pabora nonnepxana rpantom PODU Ne 08-04-01697a.
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D®AKTOPBI, 3BHAYUMBIE JIUIS1 ObPA3OBAHUSA CTPECCOBBIX I'PAHYJI

E.M. YUYynunoBa, A.A. Cabauna, I1.A. UBanos, E.C. Hagexxauna

chudiel@mail.ru

CrpeccoBbie rpanynbl (CI') —PHII-ctpykTypsl, oOpasyromuecs B IIUTOIUIa3ME KJIETOK B
pe3ysbTaTe BO3ACHCTBUS pa3UYHbIX cTpeccoBbIX (pakTopoB. Cumraercs, uro CI' BO3HHKAIOT B
pe3yinbTaTe WHTHOMpOBAaHUS TpaHCHSAUMU Ha craguu uHunuauuu. Ognako CIT He Bcerna
0o0pa3yloTcsi B OTBET Ha MpeKpalleHhue cuHTe3a Oenka. Mpl HCCIEAOBaIM  3aBUCHMOCTb
obpazoBanusi CI' ot 3Hauenuit pH kyneTypanbHOW cpenbl. Oxazanoch, 4To MOHMXeHHe pH
KYJIbTYpaldbHOU cpensl 10 6,0 unrubupyer xak obpaszoBanue CI' moj Bo3aelCTBHEM apceHUTa
HaTpHsl, TaK U pacTBOpeHue npenodopazoBannbix CI' mox BozaelcTBUEeM IuKIorekcumuaa. [lpu

BHentHeM pH 6,0 Takyke noJHOCTHIO Npekpalnaioch Asmxenne CI B nquromiasme.

Hpyroii ¢akrop, Bnustomuid Ha odpasoBanue CI'- eI0CTHOCTP MUKPOTpYOOUeK. Panee Hamu u
JPYTUMH HUCCIIeIoBaTeNsIMU ObUIO IOKa3aHO yxyxauleHue ooOpasoanus CIT B KieTkax ¢
paspylIeHHBIMM MUKpPOTpyOOUKkamMu. Mbl pemmian mnpoBecTH Oojiee JeTaJbHOE HCCIeI0BaHUE

OTOI'0O ABJICHUA.

Kak moxazanu HamuM HCCIEIOBaHUS, Ppa3pyLIEHHE CHCTEMbl MHKPOTPYOOUeK MOJIHOCTHIO
npenstcTByeT oOpasoBanuio CI' mpu BO3EHCTBUM HU3KMX KOHLIEHTpALlUA apceHUTa HAaTpuUs B
teuenue 30 muuyT. [lpu Oonee mmutenbHONM nHKyOanmu CIT HAYMHAIOT BO3HHKATh B YaCTH
KJIETOK, U CO BpeMeHeM (1o 2-3 dacoB) pois kieTok ¢ Cr yBenuuuBaercs. Ilpu yBennyenun
KOHIIGHTPALlMM apCeHHMTa B KIETKaX C pa3pylIEHHBIMH MHUKPOTPYOOUYKaMH Takke 00pa3yroTcs
CT'. CI, oOpa3oBaHHBIE HpH pPA3PYIICHHBIX KJIETOYHBIX MHUKpPOTPYOOUKaX, OTJIMYAIOTCS OT
KOHTPOJIBHOTO BapHaHTa MEIKHMHU pa3MepaMH M XaOTHUYHOCThIO pacmojiokeHus. Iloporossie
3HaYeHUs KOHIIEHTPALUMN apCEHUTa, HEOOXOAMMBIE il ObICTPOro (POPMHUPOBAHMS CTPECCOBBIX
IpaHyJ, 3aBUCAT OT JMHUI KJIeTOK. MBI mpeamnonaraem, uyto nporecc popmupoBanus CI' coctout
W3 JIBYX CTaJIUi — HA TIEPBOM cTamuu MpoucxoauT obpazoBanne menkux CI™ «3epen», Ha BTOPOil —
CIMSIHME MX MEXAy coOoi u (GopMHpoBaHME KPYIHBIX CTPYKTYpP, KOTOPHIE PAcloyiaraioTcs B
IIUTOIUIa3ME B BHUJE XapaKTEPHOro KOJbla. MHKPOTPYOOUKH YYacTBYIOT Ha OOOMX CTaaMsix

9TOrO Iponecca, MpuieM CINAHNUC CT 3aBuCHT OT UX HCpCMCH.[CHI/Iﬁ B IUTOILIa3ME.

Pabora nmonnepsxana rpaatom PODOU 10-04-01107-a.
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BBICOKOITPOM3BOJIUTEJBbHBIN CKPUHUHT KJIETOK B IBYMEPHOM ®OPMATE
I'opaeeB A.A., CamatoB T.P., UerBepuna E.B., UerBepun A.b.
a.a.gordeev@gmail.com

Celiuac Bce OoJibliiee IIPUMEHCHUEC HaxXoOAT METOJbL BBICOKOB(b(beKTI/IBHOFO CKpHHHUHI'a KIICTOK. B
YaCTHOCTHU, TaKHUC METObI Tpe6y10Tc;1 IJIs1 aHalln3a W U3BJICUCHUA HWHIWBUAYAJIbHBIX KIIOHOB M3

12 .
TeHHBIX OubmoTek pazmepoM 10 107 mocienoBaTenbHOCTEH.

Jnsa  pemieHus dTo mpoOneMbl pa3paboTaHa TEXHOJIOTMSI CIUTBIX Tejlei, I03BOJISIOoIas
UMMOOMIIN30BaTh KJIETKM B BHJIE€ MOHOCIOS. DTO JaeT BO3MOXKHOCTh OJHOBPEMEHHO HAOIIOAATh U
CPaBHUBATh OIPOMHOE YHCIIO KJIETOK, a TAKXKE MOJABEPraTh KICTKU pa3inuHbIM 00padoTkam in Situ
0e3 u3MEeHeHUs UX pacnojiokeHus. B nanHol paboTe MCIONB30BAIM aKpHIIAMUI-aKpHIIAMHUIHbIE U
aKpUJIAMUJI-arapO3HbIC CIUTHIC TeJH, B KOTOPHIX UMMOOWIN30BaIM KiIeTKU mpokapuot (Escherichia
coli) u sykapumor (HEK 293). Paspemarorias crnocoOHOCTh METOAa COCTaBIISET 10° kierox

3 2
IMPOKApHUOT UJIN 10° xneTok OYKapuoT Ha 1 MM IOBCPXHOCTH CJIUTOIO I'CJiAd.

Knerku, tpanchopmupoBaHHble Ta3Muaon, komupyromeid GFP (3enmensiit ¢uryopecunpyrommii
0enok), perucTpupoBainu o ux ¢uyopecuenuu. [IpoBeseH MoaenbHbIil CkpuHHUHT KieTok E.coli u
IPOIEMOHCTPUPOBAHA BO3MOKHOCTh OOHApY)KEHUSI €MHCTBEHHOM KIETKH, npoayuupytomeid GFP,

Ha ¢one 10000 kneTok, HE coAepkKalUX TaHHOTO OeKa.

MMMOOUIN30BaHHBIE KIIETKH COXPAHSIOT KU3HECIOCOOHOCTh M CIOCOOHOCTh K pa3MHOXKEHHIO. B
CIIUTBIX TEJAX, MOMEMICHHBIX B MUTATENbHYIO cpeny, kieTku E. coli pactyr, nemsarcs u oOpasyror
MUKpPOKOJIOHHUH. [T0Ka3aHO, 4TO KIETKM U3 TaAKUX MUKPOKOJIOHHMIM MOXHO U3BJIEYb U IIEPEHECTH Ha

IUTATENbHBIN arap, r7ie OHU BBIPACTAIOT U (POPMUPYIOT OOBIUYHBIE KOJOHUU.

[TpenyioskeHHBI METOJ] MO3BOJSET TNPOBOAMTH BBHICOKOI(P(PEKTHUBHBI CKPUHUHT KJIETOK, HX
NOJpallMBaHUE U IOCIEAYIOIIEee MW3BJICYEHUE HHTEPECYIOUMX KIOHOB. TakuMm 00pa3oM,
pa3paboTaHHBI METOJl MOXKET MOTEHIHAIbHO CTaTh 3()(PEKTUBHON aNbTEPHATUBON COBPEMEHHBIM
METO/IaM CKPHWHHMHIA KJIETOK, TAKMUM KaK BbIpAIllMBaHUE KOJIOHUH KJIETOK Ha ITUTATEIbHOM arape Win

MNpoTOYHAAd HUTOMCTPUL.
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8 UIOH:, eedepHee 3aceoanue

WJIEHTUO®UKAIIMS HOBOTI'O BEJIKA, YYACTBYIOIIEI'O B PEI'YJISIIIAN
MMOJIBUKHOCTHU APXEM

AuaareipeB A. I'., [IaTuéparos M. I'., I'aneBa A. B.

artem.alatyrev@gmail.com

Mmuorue GakTepuu U apxeu o01aJaloT JBYXKOMIIOHEHTHOW CHCTEMOM XeMOTaKcHca, BKIHOYArollen
Ha0Op KOHCEPBAaTHBHBIX OENKOB (pElenTOpbl CHrHaja, FMCTHIUH-KuHa3a CheA, acnaprar-kuHasa
CheY). bakrepuanbHble O€JIKH XEMOTAKCHCa T'OMOJIOTHYHBI apXeajbHbIM W HMEIOT o0Iiee
SBOJIIOIIMOHHOE MPOUCXOXAECHHE. B TO jke Bpems, MPEeACTaBUTENH OSTHUX JIBYX ILAPCTB PE3KO
OTIIMYAIOTCS TI0 OEJIKOBOMY COCTaBY JKT'YTHKOBOT'O MOTOpa M CaMOro XryTuka. ['omonoru Genkos,
COCTABJISIIONIMX OaKTepHAIbHBIA MOTOP, Yy apxed OTCYTCTBYIOT. Jlo HacTosero BpeMeHU
apxealbHbIi MOTOP MaJi0 U3y4Y€H: MCCIIE0BAaHUS KAacalOTCsl B OCHOBHOM BHEUIHEW HUTH KI'yTHKa. Y
OakTepuil XOpOIIO H3Y4YEHO KaK YCTPOHCTBO MOTOpa, TaK M BeCh IMyTh Mepefaud CUTHajIa Mpu
XeMoTakcuce. B dWacTHOCTM  yCTaHOBIEHO, UTO B3auMmojeiicTBue  ¢dochopriinpoBaHHON
(aktuBupoBanHOW) (opmbel CheY ¢ Oenkom moropa FIIM mnpuBoauT K W3MEHCHHIO BpaIICHHUS

JKI'yTHKA.

Jlo cux mop ocTaBajoCh HESICHBIM, KaKMM 00pa3oM BBICOKOKOHCEPBATHBHAS CHCTEMa XEMOTAKCHCa
perynupyer paboTy apXealbHOro JBHUraTelbHOrO ammapata. (O4YeBHIHO, 4YTO HMeEeTCs
cnenupUYecKii apXxeanbHbI OENOK-PEeTynasiTOp s COMPSDKEHHs CHUCTEM XEMOTakcuca H
MOJABHKHOCTH. MBI NMPOBENN CPAaBHUTEIbHBIA aHAJIN3 TEHOMOB apXeil M BBISIBWIM I'€H, Ha3BAHHBIN
Hamu  «CheM», KOTOpbIif TNPHCYTCTBYET TOJBKO Y TOABMKHBIX apXed, HMEIONUX CHCTEMY
XeMOTaKcHuca. DTOT KOHCEPBATUBHBINM T'€H HE UMEET TOMOJIOTOB HU y OaKkTepuil, HU y 9yKapuoT. Msl
NOKa3aJM, 4TO JeNelHs JaHHOTO TeHa Yy KJIEeTOK ranoduibHoro apxeona Halobacterium salinarum
R1 npuBOAMT K MOJTHOMY HApYIICHUIO XEMOTAKCUCA, XOTS KIIETKH MTPH TOM OCTAFOTCS IO BUKHBIMH.
Kpome Toro, 65110 mokazano, uto 6emok CheM u3 H. salinarum cossinensiercs ¢ CheY, B ycimoBusix
aktuBarun. Crienupuanoe B3aumoseicreue Mexay CheM u CheY, takke ObIJIO HAMHU MTOKa3aHO Ha
npuMmepe OenKoB M3 TuIepTepMopmiIbHOro apxeona Pyrococcus horikoshii. Takum o06pasowm,
OTKPHITOE HAMH HOBOE CEMEWCTBO Celu(UUYHBIX apXeadbHBIX OEJKOB, YHUKAIBbHO U CTPOTO
HEOOXOAUMO I PEryJIsSlud TOABMKHOCTH. Mpbl momaraem, uro Oemok CheM  BwimomHsier
aanTopHYIO (DYHKIIMIO MEXKIY YHHUBEpPCATbHOW JJig OaKTepUil M apXxell CHCTEeMOW XeMOTaKcuca u

CHGL[I/Iq)I/ILIeCKI/IM ApXCAJIbHBIM JIBUTATCIIbHBIM allllapaTOM.
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8 UIOH:, eedepHee 3aceoanue

OBJIACTb I'EHOB T1PHK TS5-IIOJOBHBIX BAKTEPHUO®AI'OB KAK MOJAEJIb JIA
N3YUEHUS HE3AKOHHON PEKOMBUHAIIAN

L'ayxoB A.C., Kpyruiuna A.M., Mapuenkos B.B., Kcensenko B.H.
gltol@rambler.ru

MexaHu3Mbl IPOTEKAaHUS] HE3aKOHHON pEeKOMOMHALIMM HM3Y4EHBl JOBOJBHO IUI0OXO. Bo MHOrom srto
CBSI3aHO C OTCYTCTBHEM YJOOHBIX MOJEIBHBIX CHUCTEM, B KOTOPBIX Obl HAOIIOZaNach OCTATOYHO
BBICOKAs YacTOTa TaKWX pPEKOMOMHAIMOHHBIX coObITHi. IlombITkKa cO3MaHMA CHUCTEMBI IS
UCCIICIOBAaHUSI MEXAaHHW3MOB HE3aKOHHOW peKoMOMHAauuu Oblla MpeanpuHATa B JIaHHOM
uccienoBanuu. Vcrnonb3ys paHee cielaHHOe HAONIOJEHHE O TOM, YTO JIJNEHUOHHbIE MyTaHThl T5-
no00HBIX OakTeprodaroB 00AaJAOT MOBBIIIEHHONW YCTOWYMBOCTHIO K HATPEBAHUIO B MPUCYTCTBUU
XeNaTHPYIOUIMX areHTOB, HaMW ObUla IIOJyYeHa TIPEICTaBUTEIbHAS KOJUICKIUS JIEICIUOHHBIX
MyTaHTOB ¢ara TS5 (HECKOJIBbKO COTEH MYTaHTHBIX (aroB). bbuio nmpoBeneHO TOYHOE KapTUPOBaHUE
rpaHul Jenenuit y Oosiee TpuauaTd MyTaHToB. MX aHanmm3 nokasan, 4yTo I HPOTEKAHUs
PEKOMOMHAIIMOHHOTO MpOIlecca TAKOro Tuma Tpedyercss Hanumuue KOpOTKUX (2-19 H..) mpsAMBIX
nosTopoB B JIHK. Metonom "III[P peanpHOro BpemeHu" Obliia onpesaeneHa 4acToTa BO3HUKHOBEHUS
HIECTH WHAMBHUIYANbHBIX JAeneuuil B momynsauuu ¢ara TS nukoro tuma, a Takke y TS5-mogoOHbBIX
daroB BF23 u CEV2. [Ipexne Bcero cienyer OTMETUTh, YTO YaCTOTa BO3HUKHOBEHHUS JAENEIil B
nomyssiie (ara TS5 MOXKeT TOCTHraTh OYeHb BBICOKHX BereunH (~5x107). B rienom, HaGmoamack
KOPpEJALMS MEXIY 4aCTOTOM BOSHMKHOBEHHUS JI€JIEUUI U JUIMHOW NPsIMBIX NOBTOPOB. Ha ocHOBaHMM
JAHHBIX O YacToTe BO3HUKHOBeHUs neneuuit y ¢aro BF23 u CEV?2, y koTophIX OTCYTCTBYyeT
OOJNBIIMHCTBO TE€HOB  calT-cnenu@uueckux dSHAOHYykIea3 (ara TS5, ObUIO  BBIABHHYTO
MPEIOJIOKEHHE O TOM, YTO B MHUIMAIIMM BO3HUKHOBEHHS JAENEUN MOXKET MPUHMMATh y4acThe
onHa u3 HHUX. Takke OBUIO MOKAa3aHO, YTO MPOIECC BO3HUKHOBEHHUS JENEIUil He 3aBUCHUT OT

pexomMOuHa3bl X03simHa — RECA.

OCHOBHBIM PE3yNHTATOM JTAHHOW PAa0OTHI MOXKHO CUMTATh CO3/IaHUE YIOOHON MOJEIbHON CHCTEMBI

JJId U3YUCHUA MCXaHU3MOB HE3aKOHHOM pCKOMGI/IHaI_II/II/I.

Pabora Obuta yactTuuHO (puHaHCHpoBaHa Poccuiickum ¢GoHIOM (yHIAMEHTAIBHBIX HCCIeI0BaHUN

(08-04-01690).
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8 UIOH:, eedepHee 3aceoanue

XUMEPHAS QB-PEILIMKA3A, COJIEPKAIIAS TEPMO®WUJIBHBIN EF-Ts

BacuabeB H.H., Tuumos 3.K., Yrapos B.!., {:xkennep JI.b.*, FOcynos M.M.*, YUerBepuna E.B.,

YerBepun A.b.
*IGBMC, lllkirch, France

nikita.vasiliev@rambler.ru

Qp-permukaza  —  PHK-3aBucumas PHK  momumepaza  Gakrepumodara QP,  sBisercs
reTepoTeTpaMepHbIM OEIIKOBBIM KOMILIEKCOM, COCTOSIIIUM M3 KOAUPYeMOH (haroM KaTaJluTHUECKOU
B-cyObenuHuibl U Tpex OenkoB KieTku-xo3simHa Escherichia coli, oObl4HO 3aHATHIX B mpoliecce
Tpancsanuu: (akropos smonranmu Tu u Ts u pubocomuoro 6enka S1. M3yuenne crpykrypsr Qf-
peruiMKa3bl HeOOXOAMMO JUIsl BBIACHEHUS MexaHu3Ma y3HaBaHus u permnkauuu PHK, a Takxke
noMorio Obl nyume noHsTe ponb EF-Tu, EF-Ts u S1 B cunte3e Genka Ha pubocome. [lomyunTts
KpucTaibl QB-perniukasbl IUKOro THIIAa HE yIaeTcs, BEPOSTHO, U3-32 HEAOCTATOUYHON CTaOUIBHOCTH
U JKECTKOCTH €€ MOJIeKyJbl. B naHHO# pa®oTe MBI MONBITAIMCH YBEIWYHUTh CTaOMIBHOCTH Q-
perunkasbl myreM 3amenbl OenkoB E. coli (Eco) va ux anamoru u3 TepMODWIbHON OakTepuu
Thermus thermophilus (Tth).

benok S1 nerko auccommupyet ot QB-perrka3zel. [loaydeHHbI TPeXCyObeAMHUYHBIN KOP-PEepMEHT
oOnanaer Takoi e akTUBHOCTHIO B 1osin(C)-3aBUCUMOM PEaKIMH, KaK U YEThIpEXCYObeAMHUYUHBIN
XOJIO)EPMEHT, HO CYIIECTBEHHO MEHbIIEH CIIOCOOHOCTHIO PEIIUIMPOBATH MPHUPOIHBIE MATPHULIBL.
Hob6asnenne k kop-pepmenty Oenka Eco S1 BoccTaHaBIMBaeT periMKa3Hyl aKTUBHOCTb, TOT/Ia KaK
no6asnenue Tth S1 mpuBOIUT K MOJHOMY MHTHOMPOBAHUIO perjiMKa3zHOW akTuBHOCTH. Ilocnennee
yka3piBaeT Ha crnocoOoHocTh Tth S1 cnemuduueckn B3aumoaeiicTBoBaTh ¢ KOp-(pepMEHTOM, OHAKO
IIPOYHOI0 KOMILIEKCA MOIY4YUTh HE yIaeTCsl.

Eco EF-Ts moxer Obithb oOMeneH Ha Tth EF-TS kak B JgeHaTypupyrOIIMX, TaK U B HAaTHBHBIX
yCIOBUSIX, B KOTOpBIX QP-peruinka3a mposBIsSeT MaKCUMaIbHYI0 aKTHMBHOCTB: MPH OTHOCHTEIHHO
Huzkorr wonHoW cmie (50-100 MM NaCl) um Temneparype okoio 30°C. C eme Oombliei
3G GEKTUBHOCTHIO XUMEPHYIO MOJIEKYy, coiepxariyto Tth EF-TS, MoxxHO moay4uTs iN VIVO mpu
COBMECTHOM 3Kcmpeccud B kietkax E. coli reno, xomupyromux B-cyobeamnunyy u Tth EF-Ts.
Hecmotps Ha 10, yto Tth EF-Ts mensbuie, uem Eco EF-TS, xumepnas pernkasa nMeeT OOJbIIMIMA
MOJIEKYJISIPHBIA BeC, YeM peIuIMKa3a JUKOIo THMa. DTO, MO-BUAMMOMY, CBSI3aHO CO CIHOCOOHOCTBIO
Tth EF-Ts oOpa3oBbeiBaTh JUMEp M B TaKOM BHJE CBs3bIBaTh ABe Mosiekyasl EF-Tu. B ycrmoBumsix,
ONTUMAJIBHBIX JUIsSI O€NIKa AUKOTo THIIA, XUMEpHasi perinkasza o0agaeT Takon ke akTUBHOCTBIO — Kak
B nosn(C)-3aBUcUMOi peakuuu cunTe3a noau(G), Tak ¥ IpU peruIMKauuu npupoaHbix Matpull (RQ
PHK). B 1o xe Bpems, xuMepHas perjinkaza o0jafaeT MOBBIIIEHHOW TEPMOCTAOMIBHOCTHIO: OHA
TepsIeT MOJIOBUHY aKTUBHOCTHU nociie 10-muHyTHOM nHKyOauuu npu 40°C, B To BpeMs Kak perinkasza
nukoro tuma yxe npu 30°C. BepositHO Onaromapsi MOBBIMIEHHOW CTaOMIIBHOCTH, KOpP-(QEpPMEHT
XUMEPHOI peruiMKa3bl Cioco0eH KPUCTaUIU30BaThCA.

B otiimune ot EF-Ts, Eco EF-Tu He MoxeT ObITh 3aMEHEH Ha TePMOQUIbHBIA aHAIOT HU MPH KaKUX
YCIIOBUSIX, B TOM YHUCIIE, €CIIU i1 0OMEHa UCTIONB30BaTh TOTOBBIN Komiuieke Tth EF-Tu-EF-Ts.

18



8 UIOH:, eedepHee 3aceoanue

MOJIEKYJISIPHBIE MEXAHHN3MBbI PET'YJISAIIUU COMATHYECKOI'O
I'NIIEPMYTUPOBAHUSA UMMYHOI'JIOBYJIMHOBBIX 'TEHOB
baarogarckmii A.C., Karanaes B.JIL.

Wuctutyt 6enka PAH, r. [TymmuHo;

bswin2000@gmail.com

Comarnyeckoe THUIEPMYTHPOBAaHHE HMMYHOIVIOOYJMHOBBIX TI'€HOB - YHUKaJIbHOE SBIICHUE,
BOCIIPOM3BOJSIIEE B YCKOPEHHOM TEMIIE IPOLECC HBOJIOLUM M HalpaBJIEHHOrOo oTOopa Ui
nonyasiuuu B-nmum@onuToB oTaensHO B3STOro opraHuzMa.buonornyeckuii cMpica coMaTHYECKOIro
THIIEPMYTHPOBAHUS — B TIOBBIIICHUH apPUHHOCTH BBIpaOATHIBAEMBIX OPraHU3MOM AaHTHUTEI, OJHAKO,
€r0 MCCIIEIOBAaHNE TIOMUMO PACIIMPEHUsT O0JIACTH 3HAHUHN O TEHETHKE HMMYHOTJIOOYJIMHOB, TOMOXKET
IIPUMEHUTD MEXaHU3MBbI UCIOJIb3YEMONW OpraHM3MaMy MO3BOHOYHBIX «MOJIEKYJIIPHOM 3BOJIIOLIMN» B
o0nacti  OMOTEXHOJOIMM, a TakKe I[OHATh MPHUPOLY  CBSI3aHHOIO ¢  a0eppaHTHBIM

TUIIEPMYTUPOBAHUEM KaHIIEPOTeHe3a.

Llenpto HacTosmeld pabOTHI SBISJICS TMOUCK M XapaKTEPUCTUKA IUC-ACHCTBYIOIIMX 3JIEMEHTOB,
KOHTPOJIMPYIOIIMX COMAaTHYECKOE TurepMyTupoBanne. Hammu Obula co3maHa penopTepHas
KOHCTPYKIIMSI Ha OCHOBE 3elEHOr0 (hIyopecleHTHOTO Oenka, MO3BOJSIONIAs KOJIHMYECTBEHHO
OIICHUBATh MHTEHCUBHOCTb COMATHMYECKOTO THUIIEPMYTHPOBAHMS HA MOJENM JIMHUM KypUHBIX B-
muMmponuroB DT40. B xome SKCHEpUMEHTOB MO JAENENUSIM M HHCEPUUSM IOCIeI0BaTeIbHOCTEN
JIOKyca JIETKOW IIeMd MMMYHOIJIOOYJIIMHOB KYPHIIBI HaMH OXapaKTepU30BaHA IHC-IEHCTBYIOMIAS
nocnenoBarenbHocTh  JIHK, HeoOxomumas u  gocrarouHass A HMHAYKIMA COMAaTHYECKOTO
TUIIEPMYTUPOBAHUS B JIFOOOM T€HOMHOM JIOKYCE.ITY MOCIE0BATeILHOCTh pa3MepoM 9,8 THIC.I1.0 MBI
HazBaiu eMeHToM DIVAC ot anrn. «aktuBatop nuepcudukanumny. dnemeHT DIVAC cnocoben
JIEHCTBOBATh, HAXO/IACHh MO 00€ CTOPOHBI OT PEMOPTEPHON KOHCTPYKIIMU U HA TOCTATOYHO OOJIBIINAX

pacCTOAHUAX.

B kauecTBe NpPUKIATHOTO HCIOJIB30BAHMSI COMATHMUECKOTO TUIIEPMYTHPOBAHHS MbI pazpadboTanu
CHCTEMY «HCKYCCTBEHHOW OJBOJIOLMH» B TPWIOKEHHH K Oenkam-aroHucram Wnt-Frizled
CUTHAJIBHOTO KacKaja. JTOT KacKaJ KOHTPOJIMpYeT npoiudepanno u 1udepeHIMpoBKy KIETOK, U
€ro yJy4lIeHHbIE arOHHUCTHI, NMOJYYEHHbIE B XO0J/I€ MCKYCCTBEHHOW HBOJIIOIIMM MOTYT BBICTYIATh B
poJM TpenapaToB A KyJIbTUBUPOBAHMS CTBOJIOBBIX KIETOK, CPEICTB MUl pEreHepaniMoOHHON

MEAWIIMHBI ¥ Tepanuu 00Je3Hu Anblreiimepa.
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8ZHOH% 6eqquee3ace0aHue

MN3BUPATEJBHAS CTABWIMBALIMSI  MMPOMEKYTOYHOI'O COCTOSIHUS
AIIOMHUOI'JIOBUHA ®OCOOJUNNIHONM MEMBPAHOM

bano6anos B.A., Uneuna H.b., Kammapos .A., berukosa B.E.

uralmé2@rambler.ru

@ochonunuaHas MeMOpaHa SBISAETCS BaXHBIM (DAKTOPOM, BIUSIOIIMM Ha CTPYKTypy OenkoB. Eé
BIIMSIHAE BOXKHO KaK JUIsi MEeMOpaHHBIX OEJIKOB, TaK M I OETKOB BOJOPACTBOPUMBIX. BbUIO MoKa3zaHo
YTO MCKYCCTBEHHBIE (OCHOIUIUAHBIE MEMOPAHBI CIIOCOOHBI BBI3BIBATH MEPEX0]] allOMHOTIIOONHA B
IPOMEXYTOUHOE COCTOSIHHE. [IpOMEKYTOYHBIE COCTOSHHS SIBJISIOTCS KPUTHYECKHMMH B CETH
KOH()OPMAIIMOHHBIX COCTOSTHUN OeJIKa M TI0ATOMY HCCIICIOBAHHE JETalIeH TpoIiecca B3auMOICHCTBUS
rIo0yIsPHOTO  BOJIOPACTBOPHMOTO Oelka ¢ MeMOpaHOW TpEeACTaBIsIeTCS HMHTEPECHBIM U

HEOOXOIUMBIM.

B kadecTBe MOJEIBHOW CHCTEMbI OBLIO MCCIIECIOBAHO B3aUMOJCHCTBHE allOMHOIIOOWHA C MajbIMH
OMCIOWHBIMU BE3UKYJIaMH, M0Jy4aeMbIMU u3 OTPHIIATEIILHO 3apsSHKEHHOTO
nanpmuromnonenndochornmmmmnepuaa (POPG)  wm  ero cmecm ¢ HEHTpaabHBIM

nansMuTomnonenndocporuannxonusom (POPC).

[Tokazano, uto dochonunuanas wmemOpaHa CTAOMIM3UPYET MPOMEXKYTOUHOE COCTOSHUE
anoMHOII00MHA OTHOCUTENBHO HATUBHOTO U PAa3BEPHYTOIO U, BCIEJICTBUE 3TOT0, MOKET BBICTYIATh
KaK YMEPEHHO AECHATYPUPYIOUIUN areHT JJIsi HATUBHOTO COCTOSIHUSI M KAaK CTPYKTYPHUPYIOIIMHN JJIs
pa3sépHyToro. IIporecc B3auMOJEHCTBUS MPOXOAUT KaK MHUHHUMYM B 1Be craguu. OOmas ero
CKOPOCTh 3aBHCHT OT YJEJIbHOTO 3apsiia MeMOpaHbl W TOHM)XKAETCS C YMEHBIICHHEM JI0JIU
OTPULATENIBHO 3apsKEHHBIX (oconununos. [lpu uccienoBanny B3auMoIeHCTBUS MyTaHTHBIX (GOpM
arlOMHUOTJIOONHA € BE3WKYJIaMH TIOKAa3aHO, YTO CKOPOCTh NMEPBOM CTaIUM XOPOIIO KOPPEIUPYET CO
CTaOUITBPHOCTHIO HATMBHOTO cOCTOsiHUS Oenka. [lo Bceil BUAMMOCTH, 3Ta CTaausi COOTBETCTBYET
JIeHaTypanuu Oenka MmoJ BO3ACHCTBHEM MEMOpPaHbI M €r0 B3aUMOICHCTBHIO ¢ Be3ukylnaMu. CKOpoCTh
BTOPOW CTaJMM Mall0 3aBUCHT OT 3aMEHBI H, CKOpPEe BCEro, COOTBETCTBYET IIEPECTPOHKaM B
CTPYKType Oenka, yXe CBSA3aHHOTO ¢ (ochHOoMMMUAHON MEeMOpaHOW W JMIIEHHOTO CBOEH IUIOTHOM

YIIaKOBKH.

Pabora moxnepxkana nporpammoit MKb PAH, rpantamu PO®I(09-04-01348),
D®AHN(02.770.11.0295) u HHMI(55005607) A.B. ®unkenbiiTelina.
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9 urons, ympennee 3aceoarue

p-AHAJIM3 — XOPOII O, ¢-AHAJIN3 - IIJIOXO, WK ITIOYEMY HEKOTOPBIE
IKCIIEPUMEHTAJIBHBIE ITIOAXO/1bl HE IPUMEHUMBI I1PU NCCJIEJOBAHUU
MHOTOCTAJTUHHO CBOPAYUBAIOIUXCSA BEJKOB.

Meabuuk T.H, llopapunusina T.B, EBnokumon C.P, lynuna M.A, Meabnuk b.C.

bmelnik@phys.protres.ru

VHTeHCHBHBIE 3KCIIEPUMEHTAIbHBIE U TEOPETHYECKUE HCCIIEAOBAHMS IpolLecca CaMOOpPraHU3aluu
HEOOJIBIINX TI00YIAPHBIX OEIKOB, CBOPAUMBAIOIIMXCS 0 OJHOCTAIUHHOMY MEXaHU3MY, MOKa3alH,
4YTO NpUOOpeTeHUe TaKUMM OelKaMHM HAaTUBHOW CTPYKTYphl MHULIMUPYETCS SpaMU CBOPAYMBAHUS,
dopMupyOLIIMMHUCS B IEPEXOJHOM COCTOSHUM Ha BEpIIMHE HSHEpreTHYeckoro Oapwepa,
Pa3leNAroIIero HATUBHOE U ITOJIHOCTBIO Pa3BEPHYTOE COCTOSIHUA. [ M3ydeHus siAep CBOpaYMBaHMs,
TO €CTh OCTAaTKOB, BJIHMSIOIUX Ha (OPMHUPOBAHME HHEPTETHUECKOro Oapbepa, OIHOCTAJAUWHO
CBOpAUMBAIOIIUXCS OEJIKOB, B HACTOALIEE BpeMsl UCIOJb3YeTCA SKCIEepUMEHTaIbHbIM noaxoxn ([-
aHaJu3) KOTOPBINA 3aKIIFOYAeTCsl B M3YUYEHUHM CKOPOCTEH CBOpauMBaHMs/pa3BOpPAYMBAHUS MYTaHTHBIX
OENKOB C OJIMHOYHBIMHM 3aMEHAaMU aMUHOKHUCIIOTHBIX OCTAaTKOB (B OCHOBHOM THMJIpO(OOHBIX) mpu
pa3HBIX KOHIEHTPALMAX JeHaTypaHTa. Takue WCCIeOBaHUs IIO3BOJSAIOT PACCUMUTATh BKJIAJ
3aMEHEHHBIX AMUHOKHCIIOT B CTaOMJIBHOCTh HATUBHOTO U MEPEXOIHOTO COCTOSIHUM Oenka. B nanHoM
paboTe Ha mpuMepe OENIKOB, CBOpauYMBaHHE KOTOPBIX MPOXOIUT uepe3 (GOPMUPOBAHUE OJHOTO WU
HECKOJIbKUX  TMPOMEXKYTOUHBIX COCTOSSHUN  (MHOIVIOOMH, KapOOKCHaHTHUIpa3a U 3€JeHBbIN
¢uyopecueHTHbII 0enoK) TmoKa3aHo, 4YTO (-aHaJM3 OKas3bIBaeTCs HEWH(OPMATHBHBIM MpU
UCCJIEIOBaHUM Takux OenkoB. [Ipy 3TOM HaMu MpensoKeH HOBBIM MOJX0J], KOTOPBIM 3aKIII0YaeTcs B
UCCIICIOBAHUM MYTAHTHBIX O€JIKOB ¢ BHECEHHBIMHU AUCYIb(GUAHBIMU CBs3siMH (L-aHanu3). [lokasaHo,
YTO TaKOM MOJXOJ MO3BOJISIET MOJYYUTh MHPOPMALMIO O BIMSHUU Pa3HBIX AJIEMEHTOB BTOPUYHON
CTPYKTYpBI Oelika Ha SHepreTudeckue O0apbepsl, pa3/esionIie pa3Hble MPOMEKYTOUHbIE COCTOSHUS
6enka. (Pabora monaepikana nporpammamu «MosekynsipHas M KieTodHas Ouosiorus»y, OLIT Ne

02.740.11.0295 u OIIIT Ne 1304 u rpantom «Hayunas mkonay (HII-2791.2008.4)
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«30JIOTOM TPEYT'OJBHUK» JIJISI CKOPOCTE CBOPAUNBAHMUS I'TOBYJISIPHBIX
BEJIKOB

C.A. Fap6v3nnc1cnﬁ*, . H. UBankos, H. C. borarbipéBa, A. B. ®uHKeJb1ITEIH

" Dnexmponnas nouma: sergey@alpha.protres.ru

Panee Hamm OBLIO TCOPCTUYCCKH I10KA3aHO, 4YTO: (1) CKOpPOCTh CBOpaYMBaHUA OAHOJOMCHHOI'O

DIOOYISIpHOTO  Oellka, B TOYKE TEPMOIMHAMHYECKOTO PABHOBECHS €r0 HATHBHOIO H

JICHATYPUPOBAHHOTO  COCTOSIHHWM, JO/DKHA Jnexars B npegenax  10°c™ xe —le
ypup p >

10°c™ x exp (—gLZ/ 3), rne 10°c? — ompeneneHHas Ha ONBITE CKOPOCTh KOH(MOPMAIMOHHOM

HEePeCTPOUKH OJHOI0 aMMHOKHUCIIOTHOIO OCTaTKa, a L — uncno ocratkoB B 1ienu 6enka; (2) ecnu AG
— pa3HOCTb CBOOOJHOM SHEPrUU HATUBHOIO U JEHATYPUPOBAHHOI'O COCTOSIHUS O€NKa, TO CKOPOCTh
€ro CBOpauMBaHUs JOJDKHA I1aJaTh IPUMEPHO B EXP (— AG/ 2RT) pas3, rne T — temmneparypa, a R —
razoBasi 1MocTosHHasg. KpoMe TOro, mo TMOHATHBIM OWOJIOTMYECKUM HpPUYMHAM, CKOPOCTH

CBOpAuYMBaHMs GENKOB He JOJLKHBI OBITH MeHbIe, ueM ~107° +107*c™ . OuepueHHbIe BhIIE YCIOBHS
CO3JAIOT «30JI0TOM TPEYTrOJbHUK», B KOTOPBIM, TEOPETHUYECKH, JOJDKHBI IIONAAAaTh CKOPOCTH
CBOpaYMBaHUS OJJHOJJOMEHHBIX INIOOYIISIPHBIX OEJIKOB JH000H BEIMUMHBI U CTaOUIbHOCTU. Tenepr Mbl
IIOKa3bIBAa€M, 4TO BCE HAOIIOAaEMBbIE HA OIBITE CKOPOCTH CBOpPAUYMBAHMs OEIKOB — a UX OKOJIO JIByX
COTEH — JEWCTBUTEIBHO, IIONAJAlOT B OTOT «30J0TOM TpPEeyrosbHUK». Kpome Toro, wmsl
npezckasbpiBaeM (1) mpeaen BeJIWYMHBI OEIKOBOTO JOMEHA, CaMOOPTraHU3aIUsl KOTOPOTro HAXOIUTCS
MO/l YUCTO TEPMOJMHAMUYECKUM KOHTpoieM, M (2) MakcUMajabHO BO3MOXHBIM pa3mep
OJIHOJIOMEHHOT0 I0OYIsipHOTO OenKa min OesKoBoro gomeHa. Pabota BblMojHEHA MPU MOJAEPKKE
[Tporpammel "MonexynsipHas u kierounast ouonorus” IIpesunnyma PAH, ®enepanpHoro areHTCTBa
no Hayke U nHHOBauusAM (rpant Ne 02.740.11.0295), I'panta IIpe3unentra P® nns rocynapcTBeHHON
HOJJIEPKKH MOJIOJbIX poccuiickux yuénbix (MK-4894.2009.4) u Howard Hughes Medical Institute

(MexxayHapoaHblid rpanT Ne 5500560).
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IMPEJACKA3AHUE AJEP CBOPAYNBAHUSA B MOJIEKYJIAX PHK

JLI.b. IlepesiciaBen, M.B. bapanos, E.U. Jleonosa, O.B. I'an3urckas

e-mail: ogalzit@vega.protres.ru

Lenu u momusayuu: Ilpenckazanue kak caMmoro npouecca ceopaurBanus PHK, Tak u BbICOTBI
Oapbepa MepexoAHOro COCTOSTHUS, KOTOPBII XapakTepru3yeT CKOPOCTh CBOpauynuBaHUs/
pasBopauMBaHus OMOIIOIMMEpPA, a TAKKe OOHApYKEHHE HYKJICOTUIOB, BOBJICUEHHBIX B PO
cBopaunBanus PHK - Bce 310 siBisieTcst BakHOM 3a1aueil U1 pelieHusi OCHOBHBIX ITPOOJIEM B
UCCIIEeI0BAHMAX, CBsI3aHHbIX ¢ u3yuyeHueM Monekyn PHK. [Ipenckazanue siaep ceopaunBanus PHK
JTaeT BO3MOXHOCTh MTO-HOBOMY B3IJISIHYTh Ha MPo0jIeMy BO3MOXKHBIX ITyTeH CBOpAYUBAHUS
HyKJIeoTuIHbIX nocaeaoBarenbHoctelt PHK, Ha crabunsnocts ctpyktypsl PHK, a Takyke Bompocos,
CBSI3aHHBIX C HENpaBWIbHBIM cBOpaunBanneMm PHK u np.

Memoowbl u anecopummol: 3a OCHOBY OBLIT B3T QJITOPUTM MOUCKA TP CBOPAYMBAHUS B MOJIEKYJIaX
0esKoB, pa3paboTaHHbIil paHee, KOTOpbid ObUT ananTupoBad kK PHK. Dueprus E(I) mpoMexxyTouHbIx
CTPYKTYp Ha ITyTH CBOpA4YMBaHUs/pa3BOpauyMBaHus KOHKpeTHOU MoJekyinsl PHK, Berancisiiace Ha
OCHOBE IKCIEPUMEHTAIbHO MOJYYEHHBIX CTPYKTYPHBIX M dHEpPreTuueckux napamerpon. Hamu Ob11
cuMyaupoBaH npouecc pazpopaunsanusg PHK ¢ momonisro MeTona nnHaMuyeckoro
IPOTpaMMHUPOBAHUS B TOUKE TEPMOJUHAMUYECKOTO PAaBHOBECHS, I/1e CBOOOIHBIE SHEPTUU HATUBHOTO
Y Pa3BEPHYTOI'0 COCTOSIHUS PaBHBI ApYT Apyry. CBoOOIHAs SHEPTHS MPOMEKYTOUHON CTPYKTYpPbI
Bbramcisiiack cexytomum oopazom: F(I)=E(I)-T[oNiree.nuci+Sioops] , TA€ 0 XapaKTepH3yeT SHTPOIHIO
KOHKPETHOT'O HYKJICOTH/ 14, HAaXOSIIETocs B pa3BepHyTor yacTu mosiekyiasl PHK. Otot mapametp
MOYET OBITh PACCUUTAH NPU YPABHUBAHUU CBOOOAHBIX SHEPTUI HATUBHOTO M Pa3BEPHYTOTr0
COCTOSIHMM B TOUKE TEPMOANHAMUYECKOTO PAaBHOBECHS.

Pezynomamei: JIns Toro 4TOOBI Mpeckas3aTh sapo cBopaunBaHus ctpykTypsl PHK, Mb1
paccUMThIBAIA 3HaYeHUS] P-BETMYMH [ KaXI0r0 U3 HYKJI€OTHA0B KOHKpeTHOM 1enu PHK.
3nauenus O-pennunH HykineoTuAHbIX ocTaTtkoB PHK maeHTHYHBI IO CMBICTY TAKOBBIM B
AMHHOKHUCIIOTHBIX OocTaTKax OenkoB. Takum obpa3om, HamMu 0610 paccMoTpeHo okono 120 PHK, ¢
M3BECTHOM TPEXMEPHOU CTPYKTYpOil. XOTs B HACTOSIIMA MOMEHT CYIIECTBYET MaJIO
HKCIIEPUMEHTAJIbHBIX pabOT, KOTOPbIE ObI CTPOTO ONMUCHIBAIIH SAPO CBOpauynuBaHus Kakoi-mioo PHK,
HaIlIU Pe3yJIbTaTbl KOCBEHHO COOTHOCSTCS € DKCIIEPUMEHTAIbHBIMU JAHHBIMHU 110 CBOPAYMUBAHUIO
TPHK u nomena P4-P6 pubo3uma Tetrahymena untpona | rpynmnsl. bracooaprocmu: Pabora
BBITOJIHEHA MPH MOAEPKKe MporpamMmbl «MosieKyisipHas 1 kieTouHas Ouonorusi» [Ipesuanyma
PAH (01200959110), ®enepanbHOro areHTCTBA IO HAYKE M MHHOBAITUAM, a Takxke Poccuiickoro

donna pynnamenTanbHbIX uccnenoBanuii (08-04-00561, 10-04-00162-a).
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MOJAEJHUPOBAHHUE CBOPAYUBAHUSA AJIbPA-CIITMPAJIBHBIX BEJIKOB

I'naxkuna A.B., 'aasurckas O.B.

ogalzit@vega.protres.ru

Baxupiii BoOmpoc, KOTOpBIH MMOJHMMAaeTcss B JaHHOM paboTe, MOXKET JH MOJEIMPOBAaHUE
CBOpayMBaHUS YJIOBUTH Pa3HUIy MEXIY CBOPAYMBAHMEM CTPYKTYPHO MOXOXKHUX OENKOB, HO C
pa3IMYHBIM  MEXaHM3MOM CBOpauuBaHus. B ganHON paboTe TMPOBEACHO MOJACIUPOBAHUE
CBOpaYMBAHUS YETHIPEX OL-CIIMPANIbHBIX OETKOB U3 CeMeCTBa TOMEOIOMEHOB, OJIM3KUX TI0 pa3Mepy,
UCnoJb3yst Metoabl MonTe-Kapino u aunamudeckoro nporpammupoBanusa. Metonom Monte-Kapiio
orpezeneHa HauboJiee 4acTO BCTPEYAIOIasAcs MOCIEA0BATEIbHOCTh CBOPAYMBAHUS O-CIIUPATICH IS
kaxaoro Oenka. IlpogeMoHCTpupoBaHa KOppensiuus MeEXAy O3KCIEPUMEHTAIbHOM CKOPOCTBIO
CBOpAuMBaHUS M YHUCIOM MOHTE-KAapJIOBCKUX MIaroB. OmnpeneneHsl aMUHOKUCIOTHBIE OCTATKH,
Ba)KHBIE ISl CBOPAUMBAHUS C IOMOIIBIO METOJIa IMHAMUYECKOT0 MPOrpaMMUpoBaHusl. BeiieneHHbie
YYaCTKH KOPPEIUPYIOT C MOCIJIEI0BATEIIbHOCTHIO CBOPAYMBAHUS AJIEMEHTOB BTOPUYHOM CTPYKTYpPHI B

paccMaTpuBaACMBbIX 6CJ'IKaX, KaK B OKCIICPUMCHTEC, TaK U IIPpHU MOJACINPOBAHUU.

Pabora BemonHena mnpu noxanepxkke Ilporpammsl "MonekynspHas W KieTo4yHas Ouosorus"

[Ipesunuyma PAH u @enepanbHOro areHTCTBA MO HAyKe M MHHOBAIUSM.
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MOJAEJUMPOBAHUE OBPA30OBAHUA AMUIIOUIHBIX CTPYKTYP

Josuwauenko H.B., I'am3urckasn O.B.

bones@phys.protres.ru

OO0pa3zoBaHue aMIIOUIHBIX GUOPHIUT UMEET HYKJIEALMOHHYIO IIPUPOAY, B TO K€ BPEMs HE COBCEM
SCHO KaKO#l M3 MpoLeccCOB MpU 00pa30BaHUU sA1pa SIBISETCS JUMUTUPYHOIIMM. PaHee mosaranocs,
910 (OPMHUPOBAHHE AMHIIOMIHBIX CTPYKTYp BO3MOXKHO TOJBKO W3 TOJHOCTBIO WM YaCTHYHO
neHarypupoBaHHoro Oenka. IlocnenHue sKcnepUMEHTaldbHbIE JIAHHBIE CBUIETENBLCTBYIOT, YTO
oOpa3oBanue (GUOPUIUT BO3MOXKHO TaK e M W3 HATHUBHOIO cocTosHus. Llenpio Hamell paGoTh
ABJISUIaCh pa3paboTKa MaTeMaTH4ecKOM MOJENu pocTa aMIIOMJHOW (uOpMIIIBI Ha OCHOBE
MOCJIEAHUX SKCIIEPUMEHTAIBHBIX JaHHBIX. bblla MMOCTpOEHa KMHETHYECKas CXEMa, ONMCBIBAIOIAs
BKITIOYCHHE MOHOMEPOB B PA3NIMYHBIX CTAIUSAX pocTa (GUOPHIUIBL: TepBasi CTaIusl XapaKTepHU3yeTcs
HEpEeHOCOM OyAyIIMX MOHOMEPOB M3 ITyjia OEJIKOB ¢ HATUBHOW CTPYKTYpOH B IyJ OEJIKOB C HaTUBO-
HOJOOHBIM COCTOSIHUEM, B KOTOpOM OelKu yxKe CIIOCOOHBI 00pa3oBbIBaTh arperatsl. llocie
HAKOIUIEHUS JOCTaTOYHOI'O KOJIMYECTBA MOHOMEpOB (O€IKOB B HATUBO-TIOJOOHOM COCTOSIHUM)
oOpa3yroTcst onuroMepsl. OJIUroMepHbIE YaCcTUIBl MOTYT, KaK yBEJIMYMBATHCS, TAK U YMEHbILIATHCS
yTeM MPHUCOEANHEHUS/IUCCOUAMY MOHOMEpPOB. OJMIrOMepHble YacTHUIbl HECTaOWJIBHBI U HX
HECTaOMJIbHOCTh MaKCHUMaJIbHA MPH JTOCTHKEHUN KPUTUYECKOTO pa3Mepa. B Toxe Bpems oauromepsl
KPUTHYECKOIO pa3Mepa CIOCOOHBI MpeTepneBaTh CTPYKTYPHbIE IEPECTPOMKHM M 00pa3oBBIBATH
3apo/IbIIN HOBOH (ha3bl — aMUIIOJHBIE (PUOPUILIIBI MUHUMAJIBHOTO pa3Mepa. Takue 3apoJblliy, Kak U
aMHJIOUHbIe (UOPHUIUIBI, SBISIOTCS CTAOWJIBHBIMM U CIIOCOOHBI TOJBKO YBEIMUYMBATHCS 3a CUET
IIPUCOEANHEHUS MOHOMEpPOB. KOMIBIOTEpPHBIE CHUMYJSLUU IOKa3ajdd, YTO MOJENIb KOPPEKTHO
ONKCBHIBAET HAONIIOJAaeMble B HKCIEPUMEHTE CTaJuM pocTa aMmwIonaHbIXx (uopumi. Ha ocHose
JAHHBIX TOJYYEHHBIX M3 MOJENIU OBLIM ClelaHbl BBIBOJABI O 3HAUMMOCTH Ka)XJ0H M3 CTaauil B

npouecce cOOpKH aMUIIOUTHBIX GUOPUILIL.

PabGora BeimonHena npu noxanepxkke Ilporpammbr "MonekynspHas W KieTouHas Ouojorus"
[Tpesuguyma PAH, ®@enepanbHOro areHTCTBa Mo HayKe U MHHOBAaUUAM M (onma Amutpus 3uMuHa

«JluHacTus».
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3AMKHYTBIE B IMKJIbI CTPYKTYPbI B BEJIKAX, COAEPKALIUX 33-YI'OJIKH
E.A. bBomikoBa, A.B. E¢pumos

B Hacrosieii paboTe npoBeA€H aHaIN3 MyTel pocTa OENKOBBIX CTPYKTYpP Ha MPUMEPE CTPYKTYPHOTO
IpeBa [-0eNkoB, coaepxkamux 33-yrojiku, ¥ yCTAHOBJICHO CIEIYIOIIee. «3aCeICHHOCTI) Pa3InIHbIX
BETBEH JpeBa 3aBEPIICHHBIMU CTPYKTYpaMH HM3BECTHBIX OEJIKOB 3HAYUTENBHO PA3IUYAIOTCSA. ITO
03HAYAET, YTO Pa3pelICHHbIE YT POCTa CTPYKTYp pealu3yroTcs B Oelikax ¢ pa3HOM 4acTOTOW U He
ABIISIIOTCS PaBHOBEPOSATHBIMU. B 67% cnyuaeB npucTtpanBaHue ONMKaWIIMX MO HENH OJHOTO-ABYX
B-Tsokelt k kopHeBoMy 3B-yronky u B 15% cimydaeB mpucTpamBaHHE TpeX [-TsSHKeH NMPHBOIAT K
00pa30BaHUIO 3aMKHYTHIX B IMKJIBI WIH IMJIUHIPB CTPYKTyp. M3 3TOTO CieayeT, YTo Ha MEepPBBIX
miarax pocra 3B-yroika peaau3yroTcs, B OCHOBHOM, T€ IIYyTH, KOTOpble BEAyT K 3aMKHYTBHIM
CTpyKTypaM. B paboTe Takyke NMpoBeJeH aHalu3 JIEBbIX Cylepcrnupalneil, KOTopble 3aMbIKaroT 3[3-
yrosiku. [TokazaHo, 4To B OOJIBIIMHCTBE Y4aCTKOB, KOTOpPBIE 00€CIIEUNBAIOT MEPEX0/] LU UX OJJHOTO
B-ciost B nApyrod, HMMEIOTCS OJWH-IBA OCTaTKa B CTEPUYECKH HANPSDKEHHBIX O - WIA &-
KOH(OPMAIUSX, KOTOPBIE JOJHKHBI OBITh TIIMIIMHAMHU MM OCTaTKAMH C THOKUMU OOKOBBIMH IICTISIMH,

YTOOBI 3TH HAIPsKCHUSA CHATH UM YMCHBIIUTD.
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3AMKHYTBIE B IUKJIBI CTPYKTYPHBIE MOTHUBBI B BEJIKAX
A.B. E¢pumos.

B pabore paccMmarpuBarOTCS Pa3IMYHBIE CTPYKTYPHBIE MOTHBBI, KOTOPBIE YACTO BCTPEYAIOTCS B
Oenkax. [IpoBeneH cpaBHUTENbHBINM aHATN3 3aMKHYTHIX B Pa3IUYHBIC LUKIIBI MOTHUBOB, a TAaKKE WX
OTKPBITBIX aHANOTOB. [Toka3aHo, 4TO 3aMKHYTBIE CTPYKTYPHBIE MOTHUBBI BCTPEUAIOTCS B M3BECTHBIX
Ocnkax Ha MOpsAAOK (u Oosee) dyamie, 4eM OTKPBITbIE aHaord. Kpome Toro, OOJBITMHCTBO

CTPYKTYPHBIX MOTHBOB C YHUKAJIbHBIMH YKJIaJIKaMHU HOJ'IHHCHTPII[HOﬁ LCIH ABJIAOTCA 3aMKHYTBIMU

CTPYKTYpaMHu.
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