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[Iporpamma KOHpepeHIIUHU

8 NI0HA, BOCKPECEHBE
10:00 Ympennee 3acedanue
OTkpbiTHE KOHDEepeHIIUn
BUOCHUHTE3 BEJIKA

IIpedcedamens: JI. II. O8YUHHUKOB

II. CaxapoB, C.Y. ArasapoB u A.C.CnupuH. CKaHUpPOBaHHE HETPAHCJUPYeEeMbIX
obsiactern asykapuotuyeckux MPHK 40S pubocoMHOUW CyObeAUHULIEN C
dakTopaMu uHunManuu (43S pubocoMHbIM KoMILiekcoM) (30 MuUH.)

A.11. KopenanoB, M. B. 3a6benbko, M. Bb.T'ap6ep, C.B.Tumenko. [Jomen I
KOHCEpBAaTUBHOTI0 pHbOOcoMHOTO 6Oesika L1 cnocobeH in Vivo BbINOJHSTh
$yHKIIMM oJTHOpa3MepHoro 6esika (15 MuH.)

HAZMOJIEKYJIAPHBIE KOMIIVIEKCBI U KJ/IETKH

A. U. ®okuH, A. B. Bypakos, T. A. KnemenTtbeBa, E. C. Hagexauna. [lytu nepegauu
CUTrHasla OoT npoTeMHKUHa3bl LOSK B perysisiuvy ABUKEHUS KYJbTHUBHUPYEMBIX
KJ1eTOK (15 MuH.)

llepepuvis (20 munym)
CTPYKTYPA BEJIKOB
IIpedcedamens: A. B. Epumos

. B. CemucotHoB, H.A.Ps6oBa, B.B.MapuenkoB, O.M. CenuBaHoBa. Cb60pKa
MoJiekyaspHoro manepoHa GroEL in vitro. Poab ko-manepona GroES (20 MuH.)

A. JI. Hukyaud, B.H.Mypuna, B.H.ApxunoBa, H.B.J/lekoHueBa, B.Martens,
U.Blasi, M.B.Tap6ep, C.B.HukonoB. CTpykTypHble H (QYHKIHOHAJbHbIE
ucciaenosanusa PHK-cBsA3bIBaronyux Sm-noZj00HbBIX O€JIKOB: OT 6AKTEpHUaJbHOTO
Hfq k apxeliHbiM SmAP (20 MuH.)

10. Yuprazase, P.Jlam, T.Yan, K. bereunnu, B. Muxansosuy, B. Pomanos, 3.Ilay,
H.Yupranze. besnok sa0856 u3 Staphylococcus aureus: HOBOe MO CEMENCTBO
cynepceMeucTBa rivokcasas (15 MuH.)

Ilepepuie
15:00 /[Heenoe 3acedanue
MOJIEKYJIAPHAAA AUHAMUKA BEJIKOB
IIpedcedamens: A. B. QuHkenbwmeliH

B.[. KnamropHeii, C.B.Hukonos, ®.Manue. MoJseKyaspHO-AUHAMUYECKOE
MO/JleJIMPOBaHUe CTPYKTYphI pelenTopa apoMaTUYeCKuX yriaeBofopooB AhR u
ero KOMIIJIEKCOB C HU3KOMOJIEKY/IIPHBIMU JIMTaHAaMU (15 MuH.)
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A.T.TabayaxakoB, B.T.Kuawrtopueii u  C.B.HukonoB. Ilonck mnyrtei
nepeMelleHUss MoJieKyJ Bozbl B ¢otocucteMe Il nuaHobakTepud MeTO[0M
MOJIEKYJIIPHOW IMHaMUKH (15 MUH.)

U. B. Jluxaués, A.B.Taakuna, O.B.Tansutckada, H.K.banabaeB. AHanusaTop
TPAaEeKTOPUHA MOJIEKYJSAPHOU [JWHAMHUKU U €ro MNpUMeHeHUe K H3YYEHUI0
MeXaHW4YeCKUX CBOMCTB 6eskoB (20 MUH.)

A.b. UcaeB, B.T.Kusawropubiy, C.B.HukoHoB. MoJieKyasspHO-JUHAMUYECKOE
MO/IeJIMPOBaHME KOMILJIEKCOB pUOOCOMHOTO0 O6esika L25 1 ero MyTaHTHBIX GOpPM C
¢dparmenToM 5S pPHK (10 muH.)

llepepuvis (20 munym)
TEOPETUYECKHUE UCCJIEJOBAHHWA BEJIKOB
IIpedcedamens: K. C. BacusieHko

C. A.llotexuH. CaMble 06lIMe TepMOAMHAMHUYECKHE COOOpaKEHHUS MO3BOJISIOT
npezcKasaThb JJOCTATOYHO MHOT'0 OCOOEHHOCTe! NMoBeJieHHs (pa30BbIX IEePEXO0/I0B
JunuaoB (20 MUH.)

E. A. bomikoBa, A.B.EdumoB. TeopeTrnueckuili aHaiu3 [JBYX BO3MOXHbBIX
MeXaHHW3MOB CBOpauuBaHud 6eyKoB (15 MuH.)

A. B. QuHkenbuiTeldiH. OueHka BpeMeHU IpPeoJoJIeHUs1 [JJIMHHOTO CBOOGOJHO-
sHepreTh4eckoro 6apnepa (15 MuH.)

IIpoBeaeHNE KOHKYpPCA AOKJIAA0B

3akpeITUEe KOHDEPEHIIUN

9 NIOH4, TIOHEJAEJIBHUK — ITMKHUK 13:00



Te3uch! fOKJIAZ0B



8 urons, ympennee sacedanue

CKAHUPOBAHUE HETPAHCJIMPYEMbBIX OBJACTEN DYKAPUOTHUYECKUX MPHK
40S PUBOCOMHO¥ CYBBEJIUHULIEN C ®PAKTOPAMM UHULIUALINHU (43S
PUBEOCOMHBIM KOMILIEKCOM)

I1. Caxapos, C. Y. Araaapos u A. C. Cnupus.



8 urons, ympennee sacedanue

JAOMEH I KOHCEPBATUBHOI'O PUBOCOMHOI'O BEJIKA L1 CIIOCOBEH
BbBIITIOJIHATH ®YHKIIMH ITIOJTHOPA3ZMEPHOI'O BEJIKA IN VIVO

A. II. Kopenanos, M. B. 3a6enbko, M. b. I'ap6ep u C. B.Tumenko

PuGocomunpiii Gemox L1 — koHcepBaTHBHBIM mepBUYHO cBs3biBatommiics ¢ 23S pPHK Genok,
KOTOpPBII BXOJuT B cocTaB L1 BbICTyna puGoCOMBI U CIIOCOOCTBYET yIAICHHUIO JIalleTUIMPOBAHHON
TPHK u3 E-caiita. benok L1 Taxxe BBIOMHSET B KIETKE QYHKIUIO perymsauuu Tpancisaun MPHK
cBoero omepona (L11 omepona B Escherichia coli). L1 coctoutr W3 nByX JAOMEHOB, MPUYEM
6onpmHCcTBO KOHTakTOB ¢ MPHK 1 pPHK 006pa3zoBano aMMHOKHCIOTHRIMU OCTaTKaMu JoMeHa |.

Hamu Ob11 co3nan mtamM, TuméHHbin pudocomuoro 6enka L1 (AL1 mramm). Knetku AL1 mramma
pOCIIM 3HAYUTEIILHO MEIUICHHEE W MMM XOJIOJO0YYBCTBHTENbHBIN (eHoTun. [lokazano, 4to B
MYTaHTHOM IIITAMM€ OKOJIO MOJIOBUHBI 50S pOOCOMHBIX CyOUacTHI] SBISIOTCS Ne(EKTHBIMH - B HUX
oTcyTcTBYeT 6enok L16.

IMpu cuntese in trans Genmka L1 E. coli (EcoLl) wimm ero momena I (EcolLldl) stu Oenku
BCTpauBaMch B pubocombl ALl mramma. [Ipu 3TOM 3HAUMTENBPHO YMEHbBIIAIACH (PAKIHS
nedexTapx 50S cyOuacTHil, pOCTOBBIE XapaKTEPUCTUKH MYTAHTHBIX KIIETOK BOCCTaHABIMBAIUCH,
KJIETKU TEPSIIU XO0JIOA0UYBCTBUTEIbHBIN (DEHOTHIL.

JInst WcclieloBaHMsl  PeryisaTopHbIX cBoiictB ECOL1d1l MBI omeHHMBaIM ypOBEHb OKCIIPECCHU
MozesbpHoro “ciuroro” rexa rplK-lacZ B ycnosusix cuntesa in trans EcoL1 u EcoL1dl. TToka3ano,
gyro EcoL1d1 in vivo peryaupyet Ttpancisiuuio L11 onepona E. coli.

TakuMm 00pa3om, MbI TTOKa3anu, 4to goMeH | Genka L1 crocober in ViVO GyHKIIMOHAIBHO 3aMEHHUTH
EJIBIA OEJIOK.

Pabora BeImonHEHa Npu (PUHAHCOBOM MOAJEP)KKE MPOrpaMMbl (pyHAAaMEHTAJIbHBIX HCCIEI0BAaHUMN
[Ipesugnyma PAH «MomnekymspHas 1 KjeTouHasi OnoJIOTHsI».



8 urons, ympennee sacedanue

IIYTU ITIEPEJAYHN CUT'HAJIA OT IPOTEMHKHHA3BI LOSK B PEI'YJISIHUA
ABUW/KEHUA KYJbTUBUPYEMBIX KJIETOK.

A. . ®okuH, A. B. Bypakos, T. C. KinementbeBa, E. C. Hage:xxauna.

fktimofei@yandex.ru

Cepun-tpeonnnoBas nporennkuHaza LOSK (long Ste20-like kinase), u3BecTHas tarkke kak SLK,
AKTMBHA BO MHOTHX THIIaX KJIETOK U YUaCTBYET B MOJJACPKAHUH YIOPSIOUYECHOU CUCTEMBI KIIETOUHBIX
MHUKpOTpyOouek. DochopuinrpoBanre TaHHON KHMHA30H Oellka AMHAKTUHOBOTO KOMILIEKCA p150Gluecj
o0ecIreurBaeT ero Mmocajaky Ha IEHTPOCOMY, IJIe JHHAKTUH YYacTBYET B yIEPKAHUA MUKPOTPYOOUEK.
Jlpyrum  m3BecTHBIM cyOcTpatom s kuHasel LOSK  sBiusercs wamas ['Tdasza RhoA.
dochopunupoBanue RhoA crmocobcTByer e€ cBs3biBanuio ¢ uaruoutopom GDI u mocnemyromiei

neaktuBanuu majgoi I Tdasrl.

[Monaenenue akruBHOCTH LOSK NpHBOIUT HE TOJBKO K JI30PTaHU3AINN CHCTEMbBI MUKPOTPYOOUeK,
HO M K CEPbE3HBIM HAPYIICHHUSIM KJICTOYHONH MUTPAIIUU. MBI PEIIWIH BBIICHUTE, (OCPOPIINPOBAHHE
kakoro u3 cyocrparoB LOSK siBnsieTcst 6oJiee 3HAYMMBIM JJTs TIEPEIBHIKEHUS KIETOK?

Ucnone3yss JIHK-koHCTpyKIIMU, coxepxamue TeH Oenka RhoA nukoro Tuma, KOHCTUTYTHUBHO-
AKTUBHOTO M  JOMHHAHTHO-HETaTHBHBIX €r0 MYTAaHTOB, ICeBI0GOCPOPIIUPOBAHHOTO U
Hedochopunupyemoro mno cepuny 188 Oenka, a Takke MHruOMTOp Rho-3aBHMCHMMOI KHHA3bI, MBI
BBISICHIIIA, YTO JIOKOMOTOPHAsl CIOCOOHOCTHh KJIETOK HaXOJUTCS B OOpaTHOMW 3aBHUCHMOCTH OT
crenenn akTuBaluu RhoA wu cBszanHoit ¢ HuM kuHa3el ROCK. Ham noOuthcs HEe yaanock
3HAYUTEILHOTO BOCCTAHOBJICHUS JBHKCHUS MyTeM CHHTE3a Kakoii-muoo u3 ¢popm I'Tdaszsr RhOA Ha
done marHOMpoBanus LOSK. Ho MOXHO MpearnonokuTh, 4To posib (ocHOpHIUPOBAHUS JTAHHOU
['T®a3sl nporennkuHazoit LOSK 3axirouaercs B mojajaep:kaHuu rpaaueHTta akTuBHON RhoA myrém
e€ MHAKTUBAIMK HA NIEPETHEM KParo IBUXKYILEHCS KIETKH.

Onnako, cunte3 ncesgodochopummpoarroro pl50°M® [T145-147E] ua Qose MHrHGHpOBaHHMS
IPOTEUHKHUHA3bl B 3HAUYUTEILHOW Mepe BOCCTAHABIMBAET CKOPOCTh W HANpaBIEHHOCTh MUIpalUU
KJIETOK, B OTJIMYUE OT ero HehochopuIMpyeMoro axajiora plSOGlued [T145-147A]. BepositHo,
JMHAKTHH ¥ SBJISETCS OCHOBHBIM cyOcTparoM kuHa3bl LOSK mpu perymsnuu ero HampaBlICHHOTO
JIBYDKEHUS KIIETOK.

Pabora momnepsxana rpantramu PODOU NeNe 14-04-01729, 12-04-33178 u 12-04-31683.



8 urons, ympennee sacedanue

CBOPKA MOJIEKYJISIPHOI'O IHAITEPOHA GROEL IN VITRO. POJIb KO-IHAITEPOHA
GROES.

I'.B. CemucotnoB, H.A. PsiooBa, B.B. Mapuenkos, O.M. CesiuBanoBa

nina@vega.protres.ru

Benku TemnoBoro moka (HSPs) kierok E. Coli: monekynsapusbiit manepon GroEL (HPS 60) u ero ko-
mrariepod GroES (HPS 10) oOecnieunBarOT NpaBUIILHOE CBOpPAYMBAHHE W OJMTOMEPH3AIIUIO
OIMPOKOTO Kpyra KaK BHOBb CHHTE3WPOBAHHBIX TaK MW 3PENbIX KJICTOYHBIX  OCJIKOB,
JIEHATYpPUPOBAHHBIX B YCIOBHSAX pa3inuHbiX crpeccoB. Omnako m GroEL m GroES camu mo ceGe
SIBIISTFOTCSI CJIO)KHBIMU OJINTOMEPHBIMHA KOMIUIEKCAMHU W MO3TOMY OTBET Ha BOIPOC KakKuM 00pa3oM
9TH LIANEPOHBI CBOPAUUBAIOTCS MPEICTABIISECT ONPEICICHHBIN HHTEPEC.

B nanno#t pabore Hamm ucciaenaoBaHa poib Ko-marnepoHa GroES B cbopke marepona GroEL.
[Tokazano, 4to mpucyrcTBUe Ko-mmarmeporna GroES aGcomoTHO HEOOXOAMMO Il COOPKH ITOJTHOMN
GroEL wyactumel B HEONArompuSATHBIX YCIOBHSIX. TaKkUMH YCIOBUSIMH  SIBIISIIOTCSI HHU3KHE
KOHIICHTPAIIMH IIANlepOHa, HU3KME HOHHBIE CHIIBI PACTBOPA U IKCTPEMAIbHBIE TEMITEPaTyphl. AHAIN3
IOPOAYKTOB peakiuu onmromepusanun GroEL mertomamu snexktpodopesa B HeaeHATYPHUPYIOUIHX
ycnosusix (blue electrophoresis) u 27eKTpoOHHOW MHKPOCKOIHHU MMOKa3al, YT0 B MpUcyTcTBHH MQ-
ATP GroES cBs3piBaeTcs ¢ MpoMexyTouHbiM onuromepom GroEL  (omHOKOnbLIEBas,
ceMHCYOBEIMHUYHASL CTPYKTYpa) M, MO-BHAUMOMY, CTAOMIM3UpYeT ero (He JaeT pacmajgatrbcs Ha
MOHOMEpBI) TPU HEOJArOMPUSATHBIX YCIOBHAX. Takas cTaOMIM3alMsl MMO3BOJIECT MPOMEKYTOUYHBIM
OJTHOKOJIBIIEBBIM CTPYKTypaMm C OOJIbIIeH BEpOSTHOCTHIO B3aWMOJAEHCTBOBATH APYr C JAPYIrOM W
(dbopMHUpPOBATh CTAOMIIbHYIO ABYXKOJIBLIEBYIO 14-TH CyOBEAMHUUHYIO CTPYKTYpY. Pe3ynpTaTsl paboTh
TIO3BOJISIOT TPEATIONIOKNTh, 4To pacnonoxenne rera GroES mepen remom GroEL B Gro-omepone
kierok E. coli HeodOxomaumo miist obneruenus coopku GroEL in vivo.

Pabora BbImonHEHa NMpU (PUHAHCOBOHN MOJJEPKKE MporpamMmbl (yHJIaMEHTAIbHBIX HCCIIEOBAHUN
[Tpesugnyma PAH «MonekynsipHas U KIeTouHast OMOJIOTHsD».



8 urons, ympennee sacedanue

CTPYKTYPHBIE 1 ®YHKIIMOHAJIBHBIE UCCJIEJOBAHUS PHK-CBA3BIBAIOLIIUX
SM-IIOJIOBHBIX BEJKOB: OT BAKTEPUAJIBHOI'O HFQ K APXEMHBIM SMAP

A. J1. Hukyaun, B. H. Mypuna, B. . Apxunosa, H. B. Jlekonuena, B. Mirtens, U. Blisi,
M. B. I'apGep, C. B. Hukonos

nikulin@vega.protres.ru



8 urons, ympennee sacedanue

BEJIOK SA0856 M3 STAPHYLOCOCCUS AUREUS: HOBOE ITOJICEMENCTBO
CYINEPCEMEVCTBA I''TMOKCAJIA3

10. Yupraaze, P. Jlam, T.Han, K. bereiiain, B. Muxaiisiou4, B. Pomanos, J. Ilau, H. Yupraaze

chir@vega.protres.ru

SA0856 - Oenoxk u3 marorenHoir Oakrepum Staphylococcus aureus. DTo MeTamuToPepMEHT
CTPYKTYPHOTO CylepceMencTBa TIIMoKcalias. [ TnokcanazHas CuCTeMa COCTOUT U3 ABYX (epMeHTOB |
u Il u oOecrneunBaer MAETOKCHKALMIO BECbMa AarpeCCMBHOIO METHJITIMOKCAISI TyTeM €ro
npeoOpa3oBaHus B MOJIOUHYIO KHCIOTY. METUITIIMOKCAII SIBISIETCS TTOOOYHBIM MPOTYKTOM PEaKIIUi
psaa MeTabOIUYECKHX IENei, B YaCTHOCTH TITMKOJIN3a, OKUCIICHUS JTUITHIOB U JIp.

B kpucramie u B pactBope 3TOT HeOobIIoH 0eok u3 106 ocTaTkoB cymiecTByeT B Buae aumepa. [1o
THUITY CTPYKTYPbI M TOIIOJIOTHH LIENH OH OTHOCHUTCSI K CTPYKTYPHOMY CeMEHCTBY “Timokcanasa | 7.
AXTHBHBIE LEHTPHI C(OPMHUPOBAHBI B OOMIMPHBIX IOJOCTSIX BOKPYI MOHOB IWHKA. Ilo aHamm3y
MMEIOIINXCS TOMOJIOTHYHBIX TIOCIIEI0BATEIFHOCTE MBI OOHAPYKHIIM JIBa PAa3HBIX mojcemMeiicta. B
HepBOe BXOJAT psiA OakTepuil, MPOCTEUIINE OpPraHU3MbI, BOJOPOCIH, pacTeHHs, uenoBek. Jlms
BTOPOTO CEMEWCTBAa HaM yJaloCh HAaWTH IIOCIEIOBAaTENbHOCTH JECATH OakTepwid, Bce -
TpaMIIOJIOXUTCIIBHBIC. Xap AKTCPHBIM MMpeaACTaBUTCIIEM IepBOro HOHCGMCﬁCTBa SABJISACTCA
riMokcanasa | denoBeka, €€ aKkTUBHBIM LIGHTP COJAEPKUT OAMH aroM ZN. EAMHCTBEHHBIM IOKa
MPEJICTAaBUTEIIEM BTOPOTO TMojceMeicTBa sBiseTcss Oemok SAO0856, B ero akTUBHOM IICHTPE
HaxoadaTCsa JBa aroMa Zn. B HACTOAIICEC BPEMA NIPOBOAUTCA OIPCACICHUC TIIMOKCaIa3HoH U APpyrux
BO3MOXHBIX TUIIOB ()YHKIIMOHAJILHON aKTUBHOCTHU OeJIKa.

Bacterial SA0856 Human glyoxalase 1

\\\]_zm

mol A




8 uronsa, onesnoe 3aceoarnue

MOJIEKYJIAPHO-AUHAMHNYECKOE MOJAEJIUPOBAHUE CTPYKTYPbBI PEHEIITOPA
APOMATHYECKUX YIVIEBOAOPOIOB AHR U EI'O KOMIIVIEKCOB C
HU3KOMOJIEKYJIAPHBIMMU JIMT'AHIAMU

KasimropHbIii B.F.l, JloBu4eHKO H.B.l, Hukonos C.B.l, Manuge ®.2

l 42290, Poccus, Mockosckas oonacmo, 2. [lywuno, yi. Unemumymckasn 4, Mncmumym 6eaka PAH
2UBCS/Inserm 942, (APHP) Service de Biochimie et de Biologie moléculaire, Hopital Lariboisiére
Assistance, 2 rue Ambroise Paré, 75475 Paris Cedex 10, France

vladkljasch@gmail.com

Penienitop apomarnyeckux yriieBonoponoB (AhR) oOHapykuBaeTcs MpaKTHYECKHA BO BCEX JKUBOTHBIX
KJIETKaX | SBJISIETCS TPAHCKPUIIIMOHHBIM (DaKTOPOM, CUTHAIIM3UPYIOIIKUM KIIETKE O TOMAaJaHuu B Hee
BHCIIHUX 3arps3HuTenedl (KCeHOOMOTHKOB). OCHOBHBIMH JIMTaHAaMH, KoTopbie y3HaeT AR,
SBIISIFOTCS IMOKCHHBI, TMOMUIUKINIIECKAE apOMaTHUECKHE YITIEBOAOPOIbI, a TAK)KE UX TaJOr€HOBBIC
npowusBoaHbie. [Ipu cBs3biBanuu Juranga 6emok AhR mepexomut B s1po, riae o0pasyeT KOMILIEKC ¢
oearkom ARNT (AhR Nuclear Translocator). Takoii KOMIUIEKC, COCTOSIIHI W3 TeTepOAMMEpa
AhR/ARNT u HM3KOMOJIEKY/ISIPHOTO JINTAH/Ia, BHIMOIHACT (PYHKIMIO TPAHCKPHUIIIIMOHHOTO (hakTopa,
CHEIM(PUICCKU CBI3BIBASCh C OCHOBHBIMHU peryiasTopHbiME deMeHTamu JIHK, mokanm3oBaHbiME B
MIPOMOTOpaxX IEJIEBbIX reHOB. [Ipyu 3TOM B 3aBHCHMMOCTH OT THIMAa CBA3AHHOTO HU3KOMOJIEKYJISIPHOTO
JUTaH/a MPOUCXOAUT PETYISIIHS albTePHATUBHBIX LIE€JIEBBIX T€HOB.

B pamkax maHHOM paboThl OblIa MOCTpPOEHA CTApTOBas MOJENb TI'eTEPOANMEPHOro KOMILIEKca
AhR/ARNT u npoBelieHO ee HCClIeIOBaHUE U «paccliablIeHne» METOIOM MOJICKYISIPHOH JANHAMUKH.
[Tonydyennas Monens Oblla HUCMONb30BaHa Jajee s JOKMHIA pa3IUYHBIX MPUPOAHBIX U
CHUHTETUYECKUX HHU3KOMOJIEKYISPHBIX JIMTAHAOB C HX IMOCIEAYIOIIMM MOIECTUPOBAHUEM METOJOM
MOJIEKYJISIPHOM TWHAMHUKH. AHAJIN3 MOMYYSHHBIX JAaHHBIX ITOKa3al, YTO B pPE3YJbTaTe CBS3BIBAHHE
auranga npoucxomut cradbwimzanus JIHK-y3natommero momena rerepomumepa AhR/ARNT,
coctosimiero W3 N-KOHIIEBBIX O-CIUpaNbHBIX yuacTkoB OenkoB AhR u ARNT. Tlpu stom
B3aBHCUMOCTH OT THUIA CBS3aHHOTO JIUTaHAAa CTAOWJIM3alMs TPOUCXOAWT B ONHOW W3 JIBYX
aJIbTEpPHAaTUBHBIX KOH(POPMAIIHA.

10



8 uronsa, onesnoe 3aceoarnue

MOUCK NYTE# NEPEMEILEHUSI MOJIEKY.J1 BOJbI B ®OTOCUCTEME II
UAHOBAKTEPHI1 METOIOM MOJIEKYJISIPHOI TMHAMUKH

A.T. I"abayaxakos, B. I'. Knsamropusiii u C. B. Hukonos.

dotocucrema II (PCII), ocymiecTriseT peakiuioo 00pa30oBaHHs KHCIOPOAAa M3 BOJBI HA CBETY.
Kucnopoa-Boiiensonuii KOMIUIEKC PacIioyio’kKeH B ITyOHHE JIFoMEeHaJIbHOW YacTu GoTtocuctemsl 11, n
MOJIEKYyJIaM BOJbI HEOOXOIMMO MPOWTH HEKOTOPHIH MyTh CKBO3b OEJIKOBBIE CYOBEAWHUIIBI, YTOOBI
MOMNAacTh B aKTUBHBIN IIEHTP — MapraHiesbiil kinactep. [Ipenpiayiime uccienoBanus M0 BhISIBICHUIO
BoaHbIX KaHaioB B DCII Obuin OCHOBaHBI Ha aHAIM3E TOJOCTEH BHYTPU CTATHYECKOM CTPYKTYPHI
OCII, mosy4eHHOW METOJOM PEHTTEHOCTPYKTYPHOTO aHanm3a. B maHHOW paboTe MBI IIpeANpUHSIIN
MOTBITKY MOJICTUPOBAHUS JBUKEHHS BOAbI B TpaHcnopTHOU cucteme OCII meTomom MonekynspHOit
JUHAMUKH.

11



8 uronsa, onesnoe 3aceoarnue

AHAJIM3ATOP TPAEKTOPU MOJIEKYJIAPHOM JMHAMUKH U ETO
NPUMEHEHUE K U3YYEHUIO MEXAHUYECKHNX CBOMCTB BEJIKOB

N. B. JIuxaués, A. B. 'nakuna, O. B. I'am3urckas, H. K. bana6aes.

MerogoM MoAeNUpOBaHUS MOJICKYJIApHON nuHamukd (MJ]) moJab3yr0TCsS BO MHOTMX HAy4dHO-
uccnenoBarenbckux Jjaboparopusix. [locne mposenenus MJI-pacdeToB cTaBUTCS 3ajada aHAIN3a
NOJIyYEHHBIX JaHHBIX. BO3MOXHBI ciaydau, KOrja HeoOX0IMMO OTBETUTh Ha KOHKPETHBIE BOIPOCHI
[0 IOJyYEHHBIM pe3yjbTaTaM, a TaKXE KOI/Ia BO3HUKAET MOTPEOHOCTH ONUCATh JKCIEPUMEHT B
LI€JIOM, 3a0CTPUB BHUMAHUE HA CTPYKTYPHBIE IEPECTPOCHHUSI B XOJE MOJIETUPOBAHMUS.

Kak mpaBuio, npu aHaim3e TPACKTOpUH MHOTHE MCCIIECIOBATEIH MHUIITYT COOCTBEHHBIC HECIOXKHBIC
IpOTpaMMBI JUIsl pacdeTa MPOCThIX XapaKTEPUCTHK. BMmecTe ¢ TeM, CIIOKHBIC ajJrOpUTMbI PabOTHI C
TPACKTOPHUSIMHU 3alIOKEeHbI B Takue oObemHble makeThl kak VMD u GROMACS, na usyuenue
KOTOPBIX TpeOyeTcs /10 MOoayroja paboyero BpeMeHH.

Paspaborannas nporpamma TAMD (Trajectory Analyzer of Molecular Dynamics, ganee mo Tekcty
Amnanmzarop) coderaer B ce0e: HHTYHTHUBHBINA Irpad)iuecKUid IMOJIb30BaTeNIbCKUN MHTEpQEiic, HOBBIC
XapaKTEPUCTHKH, HAIpPaBICHHbIE Ha OBICTPHIN aHaIM3 TPACKTOPHM B IEIOM, a TAaKXKE SBISIETCS
1aThopMON /IJIsl HAaNMCAHUSI HOBBIX XapaKTEPUCTHK HA TPACKTOPHUAX M YIPABISEMON MPOrpaMMOi-
1aTGOopMO C UHTEPIIPETATOPOM CKPUIITOBOTO SI3bIKA JJIsl aBTOMATU3allUU PYTUHHBIX JIeHCTBUH.

B mensix moBbImeHus: ObICTpoecTBHS A1t aHanu3a M/I-cucteM u3 OOJBIIOrO KOJIWYECTBAa aTOMOB,
peanuzanysi AHamu3aTopa TPAeKTOPHH HCIIONB3YyeT COBPEMEHHBIC TEXHOJIOTHH, HAIlPaBJICHHBIC Ha
yCKOpeHue 00paboTKu MHPOpMALINK, TaKUe KaK TEXHOJIOTUS BhIBOAA TpexmepHoi rpaduku OpenGL,
napajuieJIbHOE MPOrPaMMHUPOBAHUE, B TOM YHCIIe MacCHBHO-TIapauienbHoe (Texnonorust CUDA).

Hekotopble Oenku B KJIE€TKE MCHBITBIBAIOT MEXAHUYECKHUE JePOpMalUU IPU TaKUX OHMOJOIMUYECKUX
npoleccax Kak MeXKKJIETOYHas a[re3us, COKpaIleHUe MBIIIIL, IepeHoC OelIKoB uepe3 MeMOpany. s
NIOHUMAaHHMs MOJIEKYJIIPHON MPUPOABI MEXaHUYECKON CTAOMIIBHOCTU OEIKOB HEOOXOJUMO IPOBECTU
Oosbiioe KoauyecTBO M/l ONBITOB [UIsl HCCIEIOBAHUS 3aBUCUMOCTH MEXAHUYECKUX CBOWCTB OEIKOB
OT pasnuuHbIX mapametpos. VICClenoBaHMe 3TOro0 BOMPOCAa MPEACTABISET MPAKTUUECKUN

WHTEPEC Ul KOHCTPYHUPOBaHUs OMOMATEPHAIIOB C MOBBIIIEHHON MEXaHNYECKON CTaOUIBHOCTBIO.

[Ipn momomm AHanu3atopa MPOBEACH aHAJIU3 MEXAaHMYECKOTO pPa3BOPAYMBAHUS IO TPACKTOPHIM
MJ]] Genka MEXKJIETOYHOM aare3wy KaJrepruHa, a TakyKe BIUSHUE XUPAJIBHOCTH BOCHMH alb(a-
CIIUPATHHBIX OCJIKOB HA MX MEXaHWYECKHUE CBOMCTBA.
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MOJIEKYJISIPHO-IMHAMUWYECKOE MO/JIEJTMPOBAHUE KOMILIEKCOB
PUBOCOMHOTI'O BEJKA L25 1 ETO MYTAHTHBIX ®OPM C ®PATMEHTOM 55
pPHK

Hcaes A.b., Kiussiuropusrii B.I'.

@I'BYH Uucmumym 6eaxka PAH, Ilywuno, Poccus
tcftl8@gmail.com

Pubocomusiii 6enmok L25 Escherichia coli othocutes k rpymme 5S pPHK-cBsizbiBatomux OelKoB u
XapakTepeH TOJNbKO sl pubocom OakrepuanbHbix KieTok. PHK-y3natommii momyns Genka L25
dbopMupyeTcss  NAThIO  KOHCEPBATHBHBIMH  aMHHOKHCJIOTHBIMH  OCTaTKaMH,  CIIOCOOHBIMHU
00pa30BbIBaTh HEJOCTYIHBIC PACTBOPUTEINIO BOJNOPOAHBIE cBsizu ¢ E-merneit 5S pPHK. Panee, B
9KCIEpUMEHTaX IN Vitro, 610 MOKa3aHO, YTO 3aMEHBI 3THX KOHCEPBATHBHBIX OCTATKOB MPHBOMISAT K
necradbmmm3anuu komruiekca oenka L25 ¢ 5S pPHK. Ilenbto maHHO# paOOThI SBIISIIOCH BBISBIICHHUE
MOJICKYJISIPHBIX MEXaHWU3MOB BIIMSIHHUS YKA3aHHBIX 3aMEH C TOMOINBID METOJIa MOJCKYJISIPHOU
JUHAMUKH.

Mpbl mpoBenu MojenupoBaHue 4-X MyTaHTHbIX ¢opm Oenka L25 (H88F, S17L/Y31L/H88F,
S17L/129F/D90Y, S17L/Y31L/H88R) u ux rumorernveckux komiuiekcoB ¢ 5S pPHK, ucnons3ys
JUISL CO3JaHUSI CTApTOBBIX MOJIENICH COOTBETCTBYIOIIME CTPYKTYphI Oenka mukoro Tuma (PDB-komsr:
1B75 u 1DFU). MoxenupoBanue MpOM3BOAMIOCH B MpOorpaMMHOM Komiuiekce Gromacs 4.5 ¢
UCIIOJIb30BAHMEM IIOJTHOATOMHBIX cuiioBbIX moseit Charmm27. [Ins kaxaoit mopenu ObLIO
paccuuTaHo 10 TpHU TpaeKkTopuu HOM 1o 100 He.

CpaBHEHHE TONYYEHHBIX MYTaHTHBIX CTPYKTYP CO CTPYKTypoi Oenka L25 qukoro THITa MO3BOIHIIO
C/IeNaTh BBIBOJI, YTO BHECEHHBIC MYyTAIlMH MPAKTUIECKU HE BIHSIOT HA KOH(OPMAIIHMIO TIaBHOH IeTn
0enka B M30JUPOBAHHOM COCTOSTHUU. OIHAKO MOJEIMPOBAHUE B3aMMOJEHCTBHS MYTaHTHBIX (popm
Ooemka L25 ¢ ¢parmentom 5S pPHK mokasamo, 4To 3TH 3aMEHBI TPUBOIAT K 3HAYUTEIHHOM
JlecCTaOMIN3alM KOMILJIEKCOB M HaOM0JaeMblii 3QGEeKT HaXOAUTCS B COMIACHM C MMEIOLIMMUCS
OMOXMMUYECKUMHU JaHHBIMU. [lomydeHHbIe pe3yabTaThl Jajdl BO3MOXKHOCTb OIL[€HUTh BKJIAJ] KaXJI0TO
U3 UCCIIEIOBAaHHBIX AaMUHOKHCIIOTHBIX OCTaTKOB B CTAOMIIBHOCTh KOMIUIEKCA, POPMHUPYEMOTO OEJIKOM
L25 ¢ ¢pparmenTom 5S pPHK.
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CAMBIE OBIIME TEPMOAUHAMHNYECKHUE COOBPAKEHUSA ITIO3BOJIAIOT
MPEJACKA3ATHh JOCTATOYHO MHOI'O OCOBEHHOCTEM NMOBEJEHUS ®A30BbIX
INEPEXO/1OB JIMIIN/10OB

C. A. llorexuH.
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TEOPETUYECKWI AHAJIA3 JIBYX BO3MOKHbIX MEXAHHU3MOB
CBOPAYMBAHUS BEJIKOB

Bomkora E. A., Epumos A. B.

boshkova.e.a@rambler.ru

B pabore paccmarpuBaroTCs J1Ba TEOPETHUECKHUX MEXaHM3Ma CBOpAauMBaHUS OCJIKOB —
«3apOJIBIIIEBBIN» U «OJOYHBIIN» HA IpUMepe OeNIKOB, coaepxkauux 3B-yronku. [IpoBeaeHHbIi aHann3
CTPYKTYpPbl U aMHHOKHUCIIOTHBIX TOCJIEOBATEIbHOCTEH 3[3-yroJKOB MO3BOJNMI MPEINOI0KHUTh, YTO
OHU CIIOCOOHBI CBOPAYMBATHCSI B CBOIO YHUKAIbHYIO CTPYKTYPY CAMOCTOSITEIBHO M MOTYT OBITh
3apofblllaMd  JUOO TOTOBBIMH  CTPYKTYpHbIMH  OJOKaMu IpU  CBOPAYMBAHUU  OEJIKOB.
«3apobIIEBbI» MEXaHU3M CBOPAYMBAHMUSA OEJIKOB MOXKHO MPOUJUIIOCTPUPOBATH CTPYKTYPHBIMU
nepeBbsiMU  OesikoB.  CorylacHO 3TOMY TEOPETHYECKOMY MEXaHH3My, BHayalleé CBOpAayMBaeTCs
3apoJblll — B JJAHHOM TpuMepe, 3B-yroijok, Jajnee K HeMy IOIIaroBO MPUCTPAMBAIOTCS HOBEHIE [3-
Tsokd. OJHAKO CTPYKTYphl MHOTHX OEJIKOB HEBO3MOXHO IOJNYYHTh ITYyTEM IIOCJIEA0BATEIbHON
NPUCTPONKHU o-cripaied u/uimu B-TsHKed K pacTylMM CTPYKTypam; HE0OXOIMMO IPUCTPauBaTh
HEKHUE «TOTOBBIE CTPYKTYpHBIE OJIOKM», TaKHe, HAPUMEP, KaK B-IIMIIbKa, TpEXTsHKeBO# B-nuct, 3f3-
yrojok u nip. Takum o0pazom, 4acTh OEJIKOB CBOPAYMBAETCS, MO-BUIUMOMY, IyTeM OOBEIMHEHUS
«TOTOBBIX OJIOKOBY», T.€. B COOTBETCTBUU C «OJOYHBIM» MeXaHU3MOM. B naHHO pabore «O104HBIIN»
MEXaHU3M CBOpAuMBaHUs pa3OupaeTcsi Ha IMpUMEpPEe JIOMEHOB CEpUHOBBIX IIPOTEa3, CTPYKTYpa
KOTOPBIX IIPECTaBIsIeT COOON KOMILIEMEHTapHOE 00bEeIMHEHHE ABYX 3 [-yrOJKOB.
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OIIEHKA BPEMEHMHA ITPEOJOJIEHUA JJIMHHOI'O CBOBOJHO-
SHEPI'ETUYECKOI'O BAPBEPA

A. B. ®DuHKeJbIITEHH.

MHorue BaxHbIE IpPOLECCH (HANpUMEp, NOJUMEpHU3alMs, B T.4. 0Opa30BaHUE AaKTUHOBBIX U
aMIJIOUIHBIX  (UOpMIT) CBA3aHBI C TPEOJOJCHHEM JIMHHOTO U BBICOKOTO  CBOOOJHO-
’HEepreTudeckoro Oapbepa. B mokmazne mpencraBeHa mpocrtasi aHaTUTHYECKash GopMyIia JJisi OLIEHKU
XapaKTEpHOr0 BPEMEHU IPEOOJIEHUS TaKOoro O0apbepa B X0/1€ XUMHUYECKON, OMOXMMHUECKON WIIH
buznyecKoil peakiuu.

16



CbopHWMK Te3ancos ExkerogHon KoHpepeHunn NHcTuTyTa 6enka PAH
PepepanbHOE rocyfapcTBEHHOE BIOAKETHOE YUpEKAEHNE HAYKU
NHcTuTyT 6enka PoccMMCKOM aKadeMnm Hayk

r. NywwnHo, 2014

17



