OEJAEPAJIBHOE TOCYJAPCTBEHHOE
BIOJKETHOE YYPEXKAEHUE HAYKHU

MHCTUTYT BEJIKA

POCCUMCKOU AKAJZEMHUU HAYK

EAKEI'OJHAA HAYYHAA
KOH®PEPEHLINUA

COOpPHUK TE€3UCOB

8 - 9 uroHa 2012 r.
r. [lymuHo



[Iporpamma KOHpepeHIIUHU
8 UIOHA, ITATHULA

VITPEHHEE 3ACE/JAHUE, HAYAJIO B 10.00
OTKPHITHE KOHOEPEHLIUN

BUOCHHTE3 BEJIKA

lMpedcedamens: /1. 1. O84UHHUKO8

B. A. lllupokos, XK. A. Aponuna, A. I'. Mscuukos, b. I1. Knaxonsiy u A. C. Cioupus.
dopMupoBaHUE W CTPYKTYpHasi OpraHu3alus 3yKapuoTHUYeCKHX monupudocom (20
MUH. )

K. C. Bacunenko, O. M. Anexuna, A.C.CrnupuH. DyHKIMOHANbHAA LHMKIU3ALUA
matpuusblx PHK B npornecce Tpancisinuu (15 mMuH.)

E. A. Coropus, H. 3. lllupoxkux, A. M. UGparumosa, B. /1. Bacunbes,
C. Y. Aranapos, A. C. Cniupun. OgnoBpemerHoe npucytctBue 80S pubocomsl u 40S
cyOBeuHuIIbl Ha uaepHoi nocienoBarenbHocTd MPHK (15 muH.)

. H. JIs6un u JI. [1. OBunnnukoB. Perynsamus cogepxxanust YB-1 B kinetkax (20 MuH.)
Ilepepwis 0o 11:40

CTPYKTYPA BEJIKOB U MAKPOMOJIEKYJISIPHBIX KOMIIJIEKCOB
lMpedcedamens: A. B. uHKenswmeliH

H. H. Bacunses, 3. I1I. Kytny6aeBa, B. U. Yrapos, E. B. UerBepuna, A. b. YerBepuH.
3auem QB-perunkase HyxeH pubocoMHubIit 6emnok S1? (30 muH.)

A.T. T'abnynxakos, C.B. HukonoB, M. b. I'ap6ep. IlpocTpancTBeHHass CTpyKTypa
xkomruiekca ¢dorocucremsl |l u3 Thermosynechococcus elongates ¢ tepoyrpurom (10
MUH. )

A. JI. Hukymun, B. H. Mypuna. B3aumoneiicteue 6enka HfqQ ¢ pubonykieotnmamu —
rurnote3a v 3kcrepumenT (10 MuH.)

C.I'. I'yppsnoB, O. M. CenuBanoBa, A./l. Hukynun, I'. A. Enun, b. C. MenbHuK,
. A. Kperos, \I/I H. Cepmiox, JI. II. OpunnnukoB. bernoxk YB-1  oOpasyer
aMuiIou10no100HbIe GUOPHILIBL (15 MUH.)

Okonuanue ympeHnHeu ceccuu



BEYEPHEE 3ACEJJAHUE, HAYAJIO B 15.00

HAIMOJIEKYJISAPHBIE KOMIIVIEKCBI U KIIETKHA

lpedcedamens: C. A. [lomexuH

A. A. Munun, MW. C.YepnouBanenko, E.A.MarpeeBa. MeMOpaHHBIN MOTEHIHAI
MUTOXOHJIPUHA PETYIUPYETCS BUMEHTHHOBBIMHU NMPOMEKYTOUHBIMU (unamentamu (15
MUH. )

A. C. Ciotkns, C. H. besnocoB, M. I'. [IatubpatoB. Paznuuaple  MeXaHU3MBI
CIUPATN3aIUH KTYTUKOB raiopuibHbIX apxei (10 MuH.)

M. B. KproukoB, I'. A.Enun, A.B.CepreeB, A.A.Tumuenko, B.Jl. Karanaes.
HanoctpykTypa moBepxHoctu riraza myirek Drosophila melanogaster (10 mum.)

A.A.TopneeB, E.B.UerBepuna, A.b.UerBepun. [IBymepnas 3D-kynbpTypa
AYKAPUOTUYECKUX KIETOK (15 MUH.)

Ilepepwvig 00 16:20

IKCIIEPUMEHTAJIBHBIE U TEOPETHYECKHWUE UCCJIEJOBAHUA
BEJIKOB

lMpedcedamens: I. B. CemucomHos

b. C. Menbnuk, T. H. IloBapuunsina, A.C.ITnyxos, T.H.Mensnuk.  Kak
«HM3TOTOBUTHY CYNEPCTAOMIbHBINA Oesok (15 MuH.)

B. A. bano6anoB, A.T.Eroposa, H.C.Karuna, B./l. Bacunse, A.B.Mauynus,
N. A. EnuceeBa, H. b. Unbuna, P.B. UYeptkoBa, . A. Joarux, B. E. berukona.
YeThipe cTanquu 00pa3oBaHusi aMUIOU0B anboeOeTuHoM (15 MuH.)

E. A. bomikoBa, A.B. EdbumoB. HoBwlil cTpykTypHBI moaknacc (o+f)-6enkos (10
MUH. )

A. M. Kapraros, A. B. E¢umos [louck u aHanu3 cTpykTyp, 00pa3oBaHHBIX Ha paHHHUX
cTaausx cBopaunBanus 6enkoB (10 muH.)

IO0. H. Yupragze, B. C. CuBoxene3oB, P.B.Ilono3zos, B.B.HBanoB. IIpaBuna
y3HaBaHusA (HAKTOpPOB TpaHCKpuIuu cemeiictBa ZNn-Cys2His2  ¢dparmentamu
onepatopnoi JIHK (15 mun.)

Ilepepvis 0o 18:00



IKCIIEPUMEHTAJIBHBIE U TEOPETHYECKHWE UCCJIEJOBAHUA
BEJIKOB

lMpedcedamens: B. B. dunumoHos

H. B. JloBuaueHko, M. 10. CyBopuHa, O. M. CenuBaHoBa, N. A. Enuceena,
A. K. Cypun, B.B.IlImatuenko, A.B. ®unkensmteiid, O.B. lansurckasg. Kak
ONpPENCIIUTh  pa3Mep 3apoIbIIia u3 KOHIICHTPAITMOHHOM 3aBUCHMOCTH
MPOIOKUTEILHOCTH Jar nepuoja? [punoxxenue: nHcyauH (20 MUH.)

A. B. EdpumoB XupanbHoCTh 0€IKOBBIX CTPYKTYP (30 MUH.)

Oxonuanue geuepHeul ceccuu

3AKPBITUHE KOH®EPEHIIUN

9 NIOHS, CYBBOTA - IITMKHHUK 13:00



Te3uch! fOKJIAZ0B
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O®OPMUPOBAHHUE U CTPYKTYPHAS OPITAHU3ALUA OYKAPUOTHYECKHUX
MNOJIMPUBOCOM

B.A. [HI/I])OKOB(l), K.A. A(bormna(l), AT. MHCHI/IKOB(Z), B.I1. K.]'IaXO.J'ILII(Z) u A.C. ClII/IpI/IH(l)

Hncmumym 6enxka PAH, Ilywuno Wy Hnemumym cenemuku u MOAEKYIAPHOU U K1EMOYHOU
ouonoeuu, Cmpacoype @
shirokov@vega.protres.ru

Kak mokazano namu panee, tpancisiius MPHK B nmeHnyHON OECKIETOYHON CHCTEME JTUTEIBHOTO
neiictBus (CECF) compoBokaaeTcs NMOCTENEHHBIM, B TEYEHHE HECKOJIBKUX PayHJIOB TPAHCISALMUH,
¢dopmupoBaHrEM NOIUPHOOCOM, KOTOPHIE B OCHOBHOM HPEACTABIISIIOT COO0 IBYPSAHBIE CTPYKTYPHI,
aHAJIOTHYHBIE HAOIIIO1aeMBbIM iN ViVo.

B nacrosimeii pabote npoBeneH MoApOOHBIM aHaIN3 CTPYKTYPHOM OpraHU3aluu TaKuX MOJIHPUOOCOM
u mporecca ux (HopMUpPOBaHMS B OECKJIETOUHOM cucTeMe TpaHCIAuuu. s 3TOro MCMonb30BaH
METOJT  KpUO-3JIEKTPOHHOW  ToMorpaduu, TO3BOJSIONMI  HCCIENOBaTh  MHAWBHYaJbHBIC
MaKpPOMOJICKYJISIPHBIE KOMIUICKCHI B COCTOSIHIH, MAaKCHMAJILHO MMPUOJIMKCHHOM K HATUBHOMY.

AHam3 PEKOHCTPYWPOBAHHBIX TOMOTPAMM IIOKa3aJ, YTO TMOJIHPHOOCOMBI 00IaJarOT BBICOKOM
CTENEHbIO MPOCTPAHCTBEHHON OpPraHMU3alMU 33 CUET MEKPUOOCOMHBIX B3aUMOJEHCTBUI B Mpeesiax
KaKIoW mnonucombl. Mcexons W3  HaWIEHHBIX OpUEHTAlMi pubocoM B HMHIAMBUAYAJIbHBIX
HOJIMPUOOCOMaxX M ONPEENEHHOro Ha 3TOM ocHoBaHuM xoja uenu MPHK mnaentudunuposanst tpu
TUIIA OpraHU3alMy MOJUPUOOCOM: LUPKYISIpHAs, 3Ur3aroodpasHas u crnupaibHas. OOHapyKeHO, YTO
BCE TPU TUIA OPTaHU3ALMH MOIUPHOOCOM BO3ZHHUKAIOT yXKe Ha PAHHUX CTAAMIX UX (GOPMHPOBAHUA U
HaOJI01at0TCs B moJrcoMax uinHoit 10 10-12 pudocom (Ha MPHK pasmepom 1 kb), Torna kak 6osee
JUIMHHBIE TIOJIMCOMBI B OCHOBHOM HMEIOT cliupalibHyi0 ¢popMy. Hakomienne nocneaHUX MpOUCXOJUT
OpU 3aTyXaHWU AaKTUBHOCTH CHCTEMBbl TPAHCISIMM, BEpPOSITHO, B pE3ylbTaTe BO3HUKAIOIIUX
3aTPYAHEHUHN C TEpPMHUHALMEH.
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OYHKIIMOHAJIBHASA HUKJIM3ALIUA MATPUYHbBIX PHK B ITIPOLHECCE
TPAHCJIALINN

K.C. Bacuienko, O.M. Anexuna, A.C. Cnupun

kvassil@vega.protres.ru

CuuTaercs, 4TO K3IIKMPOBAHHBIN 5'- M NOJMAACHUIMPOBAaHHBIN 3'-KOHIBI 3ykapuornueckux MPHK
B3aMMOJICHCTBYIOT JPYr C JAPYyroM uepe3 (HakTopbl WHUIMAIMK YETBEPTON TIpynmbl U moym(A)-
CBSI3BIBAIOIIMI OCJIOK, M YTO 3TO B3aUMOJCHCTBUE SIBIISICTCS BaXXHBIM (PaKTOpOM, 00ECTIeYMBAIOIIUM
3¢ (GEeKTUBHYI0 MHULIMALUIO TPAHCIALMU. DKCIEPUMEHTAIbHO ObUIO MOKa3aHO COJIMKEHHE KOHIIOB
MPHK B mnpucyrcTBUM OINpeseneHHbIX OeNKOBBIX (PaKTOPOB U CHOCOOHOCTh TPAHCIMPYIOLIMX
HOJIMPUOOCOM 00pa30BBIBATh 3aMKHYTBIE CTPYKTYPHI Kak iN Vivo, Tak u in Vitro. OpHako 10 cux mop
HESICHO, MPUBOIUT JU cTpyKTypHas mukin3auus MPHK u momupubocom k uMx (yHKIMOHANIBbHOM
UKITU3aIUH, T. €. K peHHANHUanuy Ha Toi ke MPHK prubocom, 3akoHYMBIINX CHHTE3 Oenka. MOXHO
IPENOIOKNATh, YTO MOA00Has (YHKIHMOHATIbHAS IHMKIM3ALUS OyAeT OTpaXaTbCs B H3MEHEHUH
CKOpOCTH CHHTe3a OelKa B Tporecce paboThl OECKIETOYHOW CHUCTEMbI TPAHCISIHMH, BBI3BIBAEMOM
BKIIIOYCHHEM MeXaHu3Ma peuHUImanuu mnocie mnpouyrenuss MPHK mepBeiMu  pubocomamu.
[IpumeneHnne merona in SitU MOHMTOpUHra CHHTe3a Oejka, pa3pabdOTaHHOrO paHee B Halleil
nabopaTopuu, MO3BOJIMIO HaM OOHApYKUTh YBEIMUEHHE CKOPOCTH OEJIKOBOIO CHHTE3a B IIpolecce
Tpa”casauuu sykapuornueckux MPHK B cucreme u3 acumra Meiuu. Mcnonws3ys pasnnusble
koHcTpykuuu MPHK, a Tak ke cnenuduueckiue KOHKYpEHTHbIE HHITMOMTOPbI MHULIMAIMH, TAKUE KaK
Kkom-aHasor, elF4E-cBsaspiBatommii O0€0K M NHUKOpHAaBUPYCHas MpoTea3a, Mbl IOKAa3aId, YTO
nonuaaeHunupoBanue 3'-konua MPHK wu B3aumopeiicTBue (axTopoB ueTBEpTOM TIpYMIbI C K3M-
CTPYKTYpPOH M APYT C APYTrOM SIBJISIOTCS ONPEAEISIFOIIMMHU 111 Ha0JIt0/1aeéMOr0 U3MEHEHUsI CKOPOCTHU
WMHUIMAIMK B IPOLIECCe TPAHCISLUUU. DTOT PE3yNbTaT SIBISIETCS CEPhE3HBIM CBUIETEIHLCTBOM B
M0JIb3Y CYIIECTBOBAaHUS MEXaHW3MAa PEUHULMALUU TPAHCIUPYIOUIMX pUOOCOM, OCHOBAHHOTO Ha
B3aumMmopercTaud 5'- n 3'-xkonos MPHK.
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OJHOBPEMEHHOE ITPUCYTCTBHE 80S PUBOCOMBI U 40S CYBBE/IUHUIIBI HA
JUAEPHOM MOCJIEJOBATEJIBHOCTH MPHK

E.A. Coropun, H.D. lllupoxknx, A.M. UoparumoBa, B./l. Bacuases, C.U. Araaapos, A.C.

Cnupun

sogorin@vega.protres.ru

CornacHo 00MENPUHSTON MOJICIIA UHUITMAIINHA TPAHCIISALUN Y
aykapuort, 40S pubocomHas CyObeAMHUIIA, TIEPBOHAYATIBHO
cBsi3bIBatomascs ¢ S'-konuiom MPHK, HaunHaet ckanupoBath
HYKJICOTHUJIHYIO MTOCJIEI0BATENLHOCTD 5'-HETPAHCIUPYEMON
00J1aCTH, TTIOKA HE OCTAHOBUTCSI HA MHUITMUPYIOIIEM KOJIOHE.
3neck k Helt npucoenunsercs 60S pudbocoMHas cyObeIMHULIA U
obpasyercs 80S pubocoma, mpecTaBistonas cooon
3aBEPILICHHBIA NHUIIMUPYIOIUN KOMILIEKC, ¢ KOTOPOTrO

HAaYMHACTCA TpaHCIIALMA.

HpOBelleHO HCCIICA0BAHNEC CBA3BIBAHWSA JIMACPHBIX

nocnenoBarenbHocTeit MPHK ¢ pubocomamu metogamu

CCAUMCHTAIMH B CaXapO3HOM I'PaIUCHTC U BHCKTpOHHOﬁ

OnekTpoHHass  MHUKpodoTorpadus

MHUKpOcKomnuu. [TokazaHo, 4To nuaepHas nocie10BaTeIbHOCTh KOMIUICKCOB omera-PHK ¢
pubocomamu, OOHAapYyKEHHBIX B
MPHK n3 BTM (omera-PHK) moxeT cBsizbIBaThCS nanHo#f  pabore. YepHbIMH
CTpEJIKaMU OTMECYCHBI KOMIIJICKCHI
oHOBpeMeHHO ¢ 80S pudocomoii u 40S prudocomMHON omera-PHK c 80S prbocomoi 1 408

CyObeIMHHIICH, OCTBIMA — C IBYMS

‘beIN 78
cyobenunuiieid. OOHapy)eHO, YTO HYKJICOTUTHBIE 3aMEHBI B 80S prGocoman.

omera-PHK, npuBonsmme k gecrabunuszanuu ctpykrypsl PHK,

HE BIUSIOT Ha €€ CITOCOOHOCTh 00pa30BBIBATH KOMIUIEKC OJTHOBpeMeHHO ¢ 80S pubocomoit u 40S
pubocomHoM cyObenuuuiiei. [lokazano, 4To TuaepHas MOCIe0BaTENHHOCTH TII00nHOBOM MPHK
TaKXKe MOKET 00pa30BbIBATh MOI00HBINA KOMILIEKC. BbICKa3zaHO NPEANoNoKeHue, YTO CIIOCOOHOCTh
muaepHbIx nocienoBatenbHocTeit MPHK cBsizbiBaTh oqHOBpeMenHO 80S pudocomy u 40S
CcyOBbeIMHHUILY HE 3aBUCHUT OT MPUPOBI JIUJIEPA U, BO3MOKHO, OTPa)aeT JJ0 CUX MOP HE U3BECTHbHIE

MCXaHU3Mbl HHULIUAIWHN TPAHCIIAIHUHU Y DYKapHOT.

Cremyetr OTMETUTh, 9TO CKaHupyromyto 40S cyObeAMHUITY HUKOT]a paHee He HaOJIro1anu

(bU3UIECKUMU METOAaMH.
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PET'YJISALIUSA COAEP) KAHUS BEJIKA YB-1 B KIIETKAX
J.H. JIsaouHn, JI.Il. OBYUHHUKOB

lyabin@vega.protres.ru

YB-1 — 370 sykapuotudeckuil 0en0K, KOTOpPBIH BBIIOJIHSET B KJIETKE, a BO3MOXKHO U BHE €€, camble
pazHooOpa3Hbie (PyHKIIMK, OCHOBaHHBIC Ha criocooHocTH Y B-1 B3anmoneiicteoBats ¢ PHK u JIHK, a
TaK)Ke MHOXXECTBOM Jpyrux OenkoB. YB-1 ywacTtByer B 1enoMm psiie KIETOYHBIX IPOIECCOB,
BKJTI04as mpoiudepanuio, 1uhhepeHIupoBKy U OTBET Ha CTpeccoBbIe Bo3neiicTBua. YB-1 obGnamaer
OHKOTN€HHOW M aHTMOHKOI'€HHOM AKTUBHOCTBIO, MOBBIIIAET YCTOMYMBOCTH KJIETOK K CTPECCOBBIM
BO3JCHCTBUAM M SABJIAECTCS OJHUM M3 MApKEPOB MHOKECTBEHHOM JIEKAPCTBEHHOM YCTOWYMBOCTH.
Xapakrep aeiictBua YB-1 Ha kineTo4yHbIe NPOLIECCH! 3aBUCUT OT €r0 COAECPKaHUS B KIETKE U OT €ro
pacnpenesieHuss MeXay AIpoM U LUTOIUIa3MOM. B siipe oH ydacTByeT B peryssiiuu TPaHCKPUIILUH
MHOTMX T'€HOB, BOBJEYEH B Ipouecchl permkanuu u penapaunn JIHK, a taxke cruialicunra mpe-
MPHK. B nuronnasme YB-1 ynakossiBaer MPHK B MPHII, crabunusupyer MPHK u perynupyer ux
Tpancisanuio. Kpome toro, YB-1 MoxeT cekpeTupoBarbCsl U3 KIETOK U, CBA3BIBAACH C PELIENTOPAMHU
Ha UX [OBEPXHOCTH, AKTUBUPOBATh BHYTPUKJIETOUHYIO CUTHAIIU3ALINIO.

Hecmotpss Ha 3HauumTenbHbIM mnporpecc B u3ydeHMM QyHkuuil YB-1, perynsuus cuHTe3a u
conepkanusi camoro YB-1 B kierke ocraercss manou3ydeHHOW. B nmanHON paboTe Mbl BBISICHWIN
0COOCHHOCTH cuHTe3a YB-1 B aykaproTnyeckux KieTkax. Mbl YCTAaHOBHIIM, YTO B JIM3aTaX OPraHOB
Kpoiimka KonmdecTBo Oenka YB-1 3auactyro He koppenupyer ¢ konumdectBoM MPHK YB-1. B
KyJBTUBUPYEMBIX KJIeTKax kKonudyectBo Oenka YB-1 u kommuectso MPHK YB-1 cnaGo Bapsupyer, a
3HauutenbHas dactb MPHK YB-1 naxomutcs B cocraBe cBoGogubix MPHII B OonbuminHCTBE
MIPOAHAIIM3UPOBAHHBIX JIYKAPUOTHYECKUX KJIeTOK. OmHako cuHTe3 Oenka YB-1 B Takux KieTkax
IPOMCXOUT, YTO HAM YAAJOCh TTOKa3aTh C MOMOIIBI0 Pa3pabOTaHHOW METOAMKH JETEKIIMU CHHTE3a
YB-1. Taxxe Mbl MOKa3ajld, YTO cojJiepkaHue M cuHTe3 YB-1 B kieTkax 3aBUCHUT OT YCJIOBHH,
MEHSIFOIIUX CKOPOCTh KJIETOYHOTO AENeHHS (IIJIOTHOCTh KIETOUYHOW KYJIBTYPHI, TOJIOaHUE KIETOK O
CBIBOPOTKE, 00pabOTKa HEKOTOPHIMH KCEHOOMOTHKaMM). MBI BBIICHUIIHM, YTO CTAOUIBHOCTH Oelka
YB-1 B KynbType KJIETOK HE OTJIMYaeTcsl OT CTa0MJIBHOCTH TOTaJIbHOTO KIETOYHOIOo Oelka.
Herpananus 6enka YB-1, mo-sunumomMy, nporucxoauT Bo BpeMs ¢a3bl Gl kiIeTouHoro nukia.
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3AYEM Qf-PEIVIMKA3E HYKEH PUBOCOMHBIN BEJIOK S1?

H.H. Bacuases, 3.C. Kyrayb6aeBa, B., Yrapos, E.B. UerBepuna, A.b. YerBepun

alexch@vega.protres.ru

Onnoit u3 yetwipex cyowrenuuun QpB-perukasbl (PHK-3aBucumoit PHK-nonmumepassl 6akTepuodara
QP) sBusercs pubocomusnii 6emok S1. C 1972 roma, korma B naboparopun Y. Baiiccmanna Obut
NOJy4eH W u3ydeH core-(pepMeHT (peruiMkasa, JMINCHHas JTOH CYObEIMHHMIBI), CUUTAIOCh
noka3zaHHbeIM, uTo Oenok S1 (1) mHeooxomum st cuate3a PHK na (+)-tienu renomuoit PHK ¢ara Qp;
(2) nmedictByeT Ha ctaguu mHunuaiuu cuHre3a PHK; (3) He ydacTByeT Ha MOCICHYIOIIUX CTAIHSIX
(ononraiuu W TepMmuHanmu); u (4) He Hyxken mua pemwmmkanma RQ  PHK  («manbix
perumaipyroruxcs PHK», «6S PHK»). B nanHoM cooOiieHnd OyaeT MoKa3aHo, YTO HU OJHO U3
9TUX YTBEPXKIEHUI He sBIseTcss BepHbIM. B uactHocTH, yTto Oenok S1 (1) e TpeOyercs st
OJIHOKPATHOTO KOMHUPOBaHMs Jr000W matpuilel, B ToM uucie (+)-uenu QB PHK; (2) ctumynupyer
nHunuanuio Ha (+)-uenu QB PHK Tonpko B yciaoBHUSIX BBICOKOW MOHHOM CHUIIBI, KOTJa OCIaOJICHbI
PHK-0enkoBsie B3aumoeicTBus; (3) HyKeH AJ1s dKCIoHeHIManbHoi perkanuu kak QB PHK, tak
u RQ PHK. Byner takxke moka3zaHo, 4To B oTCyTcTBHE Oenka S1 GOmbInas 4acTh CHHTE3MPOBAHHOU
PHK oxa3piBaercsi B IBYTSDKHOW (opMe H, CIIEAOBAaTEIbHO, HE MOXET CIYXHTb MaTpUIEH B
CIENYIOIIUX IUKJIaX peliukauuu, a B mpucyrctBuu Oenka S1 moutu Bes PHK okaswiBaercs B
OHOTSDKHOM opme. OnHako posb Oenka S1 coctouT He B pacruieranuu aABorHoM cniupanu PHK, tak
KaK B OTCYTCTBHE Oelika S1 peruKaTUBHBIN MHTEpMEIUAT OCTA€TCS OJHOTSDKHBIM B TEUCHHE BCe
JJIOHTAIMK U elle HEeKOTOpoe BpeMs mociie Hee. MexaHu3M ke JeiicTBus O6enka S1 cocTout B TOM,
YTO OH YCKOPSIET BBIXOJl OJHOTSKHOTO IPOAYKTA Cpa3y MO 3aBEPUICHUH DJIOHTAIUH M, TaKUM
o0pa3oM, TNpensTCTBYET €ro CHOHTAaHHOMY OTXKWUTry ¢ Marpuueid. Wupimu cinoBamu, Oenok Sl
apnsercs paktopom tepmuHanuu cuHresa PHK. B atoit @pynkuuu Genok S1 monHOCTBIO 3aMeHsIET
ero parment, coaepxaruii mepssie a8a OB (“Oligonucleotide/oligosaccharide Binding”) nomena.
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INPOCTPAHCTBEHHAS CTPYKTYPA KOMIIVIEKCA ®OTOCUCTEMBI |1 U3
THERMOSYNECHOCOCCUS ELONGATES C TEPBYTPUHOM

A.I'. "'aoayaxakoB, C.B. Hukonos, M.b. I'ap6ep.

azat@vega.protres.ru

KitoueBbIM  KOMITOHEHTOM  (DOTOCHHTETHUYECKOTO IYyTH OOpa3oBaHUs KHUCIOPOJa  SBISICTCS
dotocucrema Il (DCII), pacmonoxeHHass B THJIAKOWIHOW MeMOpaHe MHaHOOAKTEpUM, 3€JICHBIX
Bojlopociied u pacteHuil. Monomep dorocuctemsr Il coctout u3z 20 OCNKOBBIX CYOBEIUHHI] U
PaCIOJIOKEHHBIX MEXTY HUMH 35 Mojekyn xjopoduia, 12 KapoOTHHOUIOB U 25 MOJICKYJI JINTTHIOB.
Karanutnueckum nentpom OCII sBnsercs yHukanbHas cucreMa (oTtookucienus Bojsl - MnsCaOs
KJIaCTep, B KOTOPOM B pe3yiibTaTe CEpUr OUMOXMMHUYECKUX PEAKIIUHN JBE MOJIEKYJIBI BOJbI OKUCISIOTCS
JI0 MOJIEKYJIIPHOTO KHUCJIOPOJa, YEThIPEX IMPOTOHOB M YETHIpEX JJIEKTPOHOB. B xome paboTsl
dotocucremsl Il MPOUCXOAUT BOCCTAHOBJICHHE IUIACTOXMHOHOB, TMOABUKHBIX MEPEHOCUHUKOB
DIIEKTPOHOB, PACIOJIATAIOIIMXCA B OWIMMHUIHOM cioe MemOpanbl. llpeamomararor, 4TO CalTHI
B3anMOecTBYs MIACTOXUHOHOB ¢ DCII ABASIOTCS MUILEHBIO I TePOUITIIOB.

Jlis moHMMaHUs MEXaHU3Ma AJIEKTPOHHOIO TPAHCIOPTA, a TAKXKe JJIsl ONpeJesieHHs TOYHOTO0 MecTa
CBs3bIBaHUA TepOunmaoB c¢ ¢orocuctemoit Il Oblma ompeneneHa NPOCTPAHCTBEHHAsl CTPYKTypa
komiuiekca @DCII ¢ TtepOyrpunom (2-tert-butylamino-4-ethylamino-6-methylthio-1,3,5-triazine) ¢
paspemenuem 3.2 A. Monekyna TepOyTpuHa oOHapy:keHa B OONACTU CBA3BIBAHUSA IOBUKHOTO
iactoxuHoHa Q. OHa TpouHO cBsizaHa ¢ Gorocuctemoii Il n ynepxuBaercs B Heil ruapodoOHBIMU
B3aUMOJICHCTBUSAMU U TPEeMs BOAOPOAHBIMH CBs3sSIMH. B pesynbrate uracToXxuHOH Qg HE MOXeT
3aHATh CBOE MecTo B ¢oTocucteme |l, 4TO HCKIIOYaeT TPAHCIOPT IJIEKTPOHOB U OJIOKUPYET €e
pabory.
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B3AVMMO/IEMCTBUE BEJIKA HFQ C PABOHYKJIEOTHUJIAMM — TUIIOTE3A U
IKCIIEPUMEHT

A. JI. Hukyaun, B. H. Mypuna

nikulin@vega.protres.ru

bakrepuanbHbliil perymnarop sxkcnpeccuu renoB 6enok Hfq umeer e paznuunsie PHK-cBsi3piBatomme
00J1aCTH € TMPOTUBOIMOJIOKHBIX CTOPOH (OopMHpyeMOro uMm rekcamepa. CyuTaeTrcsi, 4To B OJHOM
ob0nactu npoucxomut ceszbiBanue MPHK u Mmanbix perynstopusix PHK, a B apyroil — moamA
yaactkoB PHK. [l cBsi3piBaHus M pacruieTanusi BropuaHor ctpykTypbl PHK Genky He TpeOyercs
rugponn3 AT® win I'T®. Onnako Ob110 0OHaApyKeHO, uto Oenok Hfq obmamaer cmaboii ATda3zHoit
AKTUBHOCTBIO, ObUT JIOKANU30BaH caiT cBsa3biBaHus AT® u mpemioxkeHa moaenb komriekca ATO-

Hfq.

Hamu ObLu ompesenieHbl CTPYKTYpbl KoMiuiekcoB O0enka Hfq u3 Pseudomonas aeruginosa ¢ ATO,
AIIOHD, LIT® u YTD, npu 3toM Genok He o0pa3oBbiBai KomiuiekcoB ¢ ['TO. AT® u AJJOHD
CBA3BIBAIOTCS B IIPEACKA3aHHOM y4YacTKe, OJHAKO pacnonoxeHne AT® oriaugaercs oOT
NPEUIOKEHHOTO paHee. YUHUTHIBasA, 4T0O TprQochaT HyKJICOTH A B TOJYYEHHOM KOMILJIEKCE HE UMEET
OJMM3KUX KOHTAKTOB ¢ aromamu Oeinka, yuactue Hfq B rumponuse dochoaudduproit cesizu ATD
Ka)KeTcsl MaoBeposTHBIM. Y T® ObLT JOKATNM30BaH C MPOTHUBOMOJIOKHOM CTOPOHBI OeJKa, MPUYeM B
3aBUCHMOCTH OT YCJIOBHH mojydeHus komiuiekca Y T®-HfQ, kak B kiaccuyeckoM cailTe y3HaBaHHsI
MPHK, tak u B caiite, paHee He HabaroaaBmeMcs s oenka HFQ.

PabGora BeImonHeHa mpu (UHAHCOBOW MOIIEPHKKE MPOrpaMMbl (YHIAMEHTAIBHBIX HCCIEIOBAHUN
[Ipesunnyma PAH «MomnekynspHas u KiIeTodHasi OMoJIoTHs.
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BEJIOK YB-1 OBPABYET AMUWJIONJIOIIOJOBHBIE ®UBPUJIJIBI

C.I'. I'ypbsinoB, O.M. CenuBanona, A./[. Hukyiaun, I'.A. Enun, b.C. Meabnuk, /[.A. Kpertos,

, JL.II. OBYUMHHUKOB

sergey@vega.protres.ru

HenaBHo MBI oOHapyxwiu, 4to Oenok YB-1 B yclHOBHSX BBICOKOH HWOHHOW CHIIBI MOXET
0o0pa3oBbIBaTh MNpOTsbKeHHbIe (QuOpwiel. C  ucnoib3oBaHueM psna ¢parmeHToB YB-1  Mbl
YCTaHOBWJIM, YTO 3a oOpa3zoBaHue (UOPUIUT OTBEYAET JOMEH XOJIOJOBOTO IIOKA, a IPYrHe JOMEHBI
M0-pa3HOMY BIUSIOT Ha 3TOT mporecc: A/P-gomen crumynupyer ¢ubpuiioodpazoBaHue, neppas
nosioBuHa C-KOHIIEBOro AoMeHa OiokupyeT pubdpuiioodpa3oBanue, a BTOpasi €ro nNoj0OBUHA CHUMAET
3TO0 Onokupytomee aeiicreue. Okazanoch TakXe, 4YTO JIOMEH XOJOJOBOIO IIIOKA COXpPAaHSET
CIIOCOOHOCTH K 00pa3oBaHui0 GUOPHILT MpH (PU3UOTOTUIECKON MOHHOH cuiie, ipu 3ToM A/P-nmomen
Takke cTuMynupyer (ubOpmioodpazoBanue, a C-KOHIIEBOW JOMEH, KaK yKOPOUCHHBIA, TaK M
MOJTHOPa3MEPHBIA, TIpeoTBpamiaeT oopazoBanue GuOPUILI.

Mpb1 npeanonoxui, 4to Guopwiel YB-1 sABIAOTCS aMmiionaonogo0HbIMU. JleHCTBUTENBHO,
0Ka3aJIoCh, 4TO (GUOPWILIBI CHEU(UUECKH OKpaluBaroTcs THO(IaBUHOM T W KOHrO KpacHBIM.
Kpome Toro, mpu mukybauuu YB-1 mpu BbpicOKOI MOHHOUN cuiie B Oelke yBeIMuuMBaiach aous [3-
CTPYKTYpbI, a paccesHUE PEHTICHOBCKHMX JIlyueld Ha OPHEHTHPOBAHHBIX Mpemnaparax (GpuoOpumi
MOKA3aJI0 HAJIMYHUE TIEPUOJIOB, COOTBETCTBYIOIINX aMUJIOUIHON Kpocc-B-CTPyKType.

AHanmu3 SIeKTPOHHO-MHUKPOCKONMYECKUX u300pakeHuil ¢uopunn ¢parmenta YB-1 6e3 C-
KOHIIEBOTO JIOMEHA IIO3BOJIWJI BBISIBUTH PSII CTPYKTYpP, KOTOPHIE MOTYT OBITH MPOMEXKYTOYHBIMH
cramusiMu pocta pubpwmn. Ha ocHOBe 3THX CTPYKTYp OBUIM TPEJIOKEHBI MOJENTH BHYTPEHHEU
opranuzanuu Gpuopu.

AMWIONIHBIE CTPYKTYphl OOBIYHO SBISIOTCS JOCTATOYHO CTAaOMJIBHBIMM HEpPacTBOPHUMBIMU
00pa3oBaHUSAMH. MBI IPOBEPUIM YCTOWIMBOCTH (uOpmia YB-1, moimyd4eHHBIX B YCIOBUSX BBICOKON
MOHHOMW CHJIBI, K MOHMXEHUIO KOHIIEHTPALUHU COJU 70 (PU3NOJIOTHUECKOH KOHIeHTpanuu. OKkazanocs,
yto GuOpuiuibl YB-1 pacTBopstoTcs npu GU3NOIOITMYECKHX YCIOBUSAX U MOTYT OBITh OOpaTUMBIMHU, B
OoTIM4YMe OT OOJIBIIMHCTBA M3BECTHBIX aMMWJIOMIOB. Mbl mpeamnojaraeM, 4tro oOpa3oBaHUE
aMUJIOUA0II0100HOM CTPYKTYpHl Y B-1 MoxeT umers pusnonornyeckoe 3Ha4YCHHE.
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MEMBPAHHBII MOTEHIIUAJI MUTOXOH/IPUH PETYJIMPYETCH
BUMEHTHUHOBBIMU ITPOMEXYTOYHbBIMU ®PUJTAMEHTAMU

A.A.Munun, U.C.Yepnonsanenko, E.A.MaTBeeBa

MUTOXOHAPUH UTPAIOT IEHTPAIBHYIO POJIb B KIETOYHON (DH3UOJIOTUHU, U MX COCTOSHUE KPUTHYHO
JUIST MHOTHX TmporeccoB. [lout Bce (GYHKIUM MUTOXOHIPHHA 3aBUCAT OT HX MEMOpPaHHOTO
MOTEHIIMAaNa, MEXaHU3MbI PETYIISAIUNA KOTOPOTO Majio u3ydeHbl. Hama paboTta mocBsieHa n3y4eHuto
PO  BHUMEHTHHOBBIX MPOMEXYTOUHBIX ¢uramenToB (BII®) B mogaepkanuu HOPMAIBHOTO
(GYHKIIMOHUPOBAHUS MUTOXOHIpHM. MCronb3yss MUKPOCKONHIO JKUBBIX KieTok 0e3 BIID u ¢
BoccTaHOBJIEHHbIMU BII®D Mbl M3yyanu, Kak UX NPUCYTCTBUE BIIMSET HA MOTEHLMAT MUTOXOHJIPUI.
Hamm nanHble cBUAETENbCTBYIOT O ToM, uTro BII® obecreynBaroT BBICOKHI MOTEHLIHAT U
yBenuueHHbIH cuHTe3 AT®. Mpbl oOHapyxuiu, 4To 3a 3TOT 3¢¢deKkT oTBedyaeT y4yacTok B N-
KOHIIEBOM YacTU MOJIEKYJbl BUMEHTHHA, U JIaXe COACpKalluil ero (pparMeHT MOJIEKYNbI CIIOCOOCH
YBEJIMYUBATH MOTCHIIMAT MUTOXOHIApUA. Kpome Toro, Mbl mokasanu, 9to 3¢(HeKT Ha MUTOXOHAPUU
HE 3aBUCHUT OT CTEICHH IOJIMMEPHU3allid BUMCHTHHA, W SAWHWYHBIC (DUIAMEHTHI JUITMHHOH B OJHY
MOJIEKYJly oOpa3oBaHHbIe MyTaHTOM Y117L, cBs3BIBalOTCS ¢ MUTOXOHIPUSIMU M YBEITUUMBAIOT UX
MOTEHIUAL.

PaGora Boimonnena npu ¢punancoBoit mognepxkke Poccuiickoii akanemun Hayk u POOU (rpant Ne
10-04-00414-a).
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PA3JIMYHBIE MEXAHWU3MbI CIIUPAJIU3ALIMU )KTYTUKOB I'AJIO®UJIBHBIX
APXEN

CrotkuH A.C., be3nocos C. H., [Iatudparos M.I'.

alexeysyutkin@gmail.com

Panee mbl mokazanu, yro Hanmuue IBYX (iaremnmuHoB FIgAl u FlgA2 sBusercs HE0OXOIUMBIM
ycaoBreM (hOpMUpPOBaHMsI CIIUPAILHOTO KI'yTHKA raoduibHoro apxeona Halobacterium salinarum.
B renome Omm3kopojacTBeHHOro ranoduibHoro apxeona Haloarcula marismortui mmeercs aBa
¢mareumnoBeix rena: flad2 (pacmonoxen na miasmmae PNG100) wu flaB (pacnonoxen Ha
xpomocome |). Mbl wuaeHTHDUIMpOBANM J1Ba INTaMMa J@HHOTO OpraHW3Ma, OTIMYAFOIIUXCS
OEJIKOBBIM COCTABOM HUTEH JKI'YTUKOB, cocTosAmmX Jin0o u3 FlaA2-daareminna ¢ HeOOIbIION 10MCH
FlaB (FlaA2-mrramm), mu6o tonsko u3 FlaB-daaremuna (FlaB-mrramm). Hamu G110 moKa3aHo, 4TO
y kierok FlaB-mramma npousomnuia yrpara miasmuabl pPNG100 u, coorBeTcTBeHHO, rena flaA2, nmpu
9TOM, HECMOTpPS Ha OTCYTCTBHE BTOPOTO (IareiiMHa, KISTKA MPOAYIHUPOBAIHM CIUPAIBHBIC U
MOJTHOCTBIO (DYHKIIMOHAIbHBIC KTyTHKHU. [lokazaHo, uto B cocTtaBe ¢urameHToB FlaB-mramma
npucyTcTByoT aBe (opmbl duareimaa FlaB, wuMmeromme pasnuuHyl0 YyBCTBUTEIBHOCTH K
NPOTEOJIN3Y, HAIMIHE KOTOPBIX MOXKET oOecreunBaTh HOpMUPOBAHHE CIUPATBHOTO (PHUIaMeHTa.

Kpome Toro, BriepBbie BBIZEIECHBI U 0XapaKTEPH30BAHbI KI'YTHKH TICHXPOTPO(GHOrO rajioduibHOro
apxeona Halorubrum lacusprofundi. ®umgamentsr H. lacusprofundi crupaiabHBI U OPOSBISIOT
HOJIMMOP(H3M, HECMOTPS Ha TO, YTO B TEHOME MMEETCS TOJILKO OJMH (hJIareJUTMHOBBI TEH.

[TomyyeHHble pe3yabTaThl CBUACTENBCTBYIOT, YTO MEXaHHU3MbBI (DOPMUPOBAHUS CIUPATHHOCTH
KTYTUKOB MOTYT CYIIECTBEHHO OTJIMYATHCS y PA3IMYHBIX TATOPMIGHBIX apXed, M HaJHuuue JBYX
(yareJTMHOBBIX T€HOB HE BCET/a sIBIIsieTCsl HeoOxoquMbIM (Kak B ciaydae Halobacterium salinarum)
ycnoBueM (HopMUpOBaHHS (PYHKIIMOHATBHOTO CIIMPAIBLHOTO KryTuka. [Ipu 3TOM ocTaeTcs HesCHOU
pOJIb M30BITOYHOCTH MO TeHaMm ¢uiaresiHoB y H. marismortui. Mel npeanonaraem, 4To HaJIM4ne
JBYX (prareyIMHOBBIX T'€HOB J1a€T BO3MOXKHOCTh HE OIMCAHHOW paHee /s apXel 0JJHOHANpPaBICHHON
¢da3oBoii BapualnuM, oOOecleYMBAIOLICH 3aluUTy OT (aroB, paclo3HAIOIUX JIETEPMHHAHTHI,
pAcIONIOKEHHBIE Ha )KTYTUKAX.
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HAHOCTPYKTYPA ITIOBEPXHOCTHU I'/TA3BA MYIIEK DROSOPHILA
MELANOGASTER

KpioukoB M. B., Enun I'. A., Ceprees A.B., Tumuenko A. A., Karanaes B. JI.

KryuchkovMV@gmail.com

MogenbHbie opranusmbl, Takue kak Drosophila melanogaster, wurpator BaxkHeiilyio pojib B
OMOJIOTHYECKHUX MCCIICOBAHUX. [ 7143 3TOro HACEKOMOT'O TPAIUIIMOHHO UCIIONB3YETCS JUTS U3YUCHHS
pOJIH pa3IMYHBIX OCJIIKOB B OpraHoreHe3e U pOpMUPOBAHUH YIOPSIOUCHHBIX CTPYKTYp. B oTiamumu
OT BHYTPCHHEH OpraHu3alliy Ti1a3a APO30(HIbl, €€ PSTUHBI, POTOBHIIA TJIa3a 3TOM MYIIKH y3ydeHa
Majio, HEM3BECTeH Jaxke ee OeNKOBBIA cocTaB. PaHee HaMu ObLIO MOKa3aHO, YTO MOBEPXHOCTH
POTOBHIIBI IJ1a3a JAPO30QHIIBI TTOKPHITA MICEBIOYMOPSIT0UCHHBIMA HAHOCTPYKTYpamMu 0kojio 30 HM B
BoicOoTy ¥ 200 HM B JAMaMeTpe, BHIMOJHIIONUMUA aHTHOTpakatenbHyto GyHkiuio (Kryuchkov u ap.;
2011 PLoS ONE 6(7): e22237). BuiepBbie MeToioMm ACM 0ObLia MpoAEMOHCTPHUPOBAaHA BO3ZMOXKHOCTh
IKCIIPECC aHajiM3a HAHOCTPYKTPYKTYPbI MOBEPXHOCTH TIJa3a Mymiek. Hamu Takke Obuia
HpOJIeMOHCTpUpOBaHa poiib Wnt-3aBHCHMOTO CUTHAIBHOTO Kackaa B GOPMUPOBAHHH HAHOCTPYKTYP
poroBuibl. OJHAKO MOJCKYJISPHbIE MeXaHH3Mbl (DOPMHPOBAHHS TaKHX CTPYKTYp OCTaBaJIUCh
HEHU3BECTHBI.

B nanHoil paGoTe Mbl IpOBENM CPaBHUTEIbHBINA aHANM3 OEJIKOBOTO COCTaBa POTOBHIIBI U PETHUHBI
rinasza apo3oduiasl. MeTrogoM Macc-CHEeKTPOMETPUM HaMU ObUIM HAEHTH(QHUIHMPOBAHBI MaKOpHBIE
0eIKOBBIE KOMIIOHEHThI POTOBUILIBI: PETUHUH, 3HOJa3a, JPO30KPUCTAIUIMH, aJIKOTOJIbJETHAPOreHa3a U
KYTUKYJsIpHBINA Oenok 72EC. C ucnosib30BaHWEM TPAHCTEHHBIX JIMHUMN, MOJABISIONIUX SKCIPECCUI0
COOTBETCTBYIOILIMX T'€HOB, HAaMHU MCCJEJ0BaHA pPOJIb KaKIOTO0 W3 3THUX OEIKOB B (OPMUPOBAHUU
pPOTOBUIIBI B IIEJIOM M HAaHOCTPYKTYp €€ IMOBEPXHOCTH B YAaCTHOCTH. Tak, C MOMOIIbIO aTOMHO-
CUJIOBOIl MUKPOCKOITUHU BBISICHEHO, YTO MPU HEAOCTaTKE Oesika PEeTUHUHA MIPOUCXOJUT 3HAUUTEIbHOE
YMEHbILIEHUE pa3Mepa HAaHOCTPYKTYp Kak IO BBICOTE, TaK U MO IUIOIMIAAU cedeHus. Takum oOpa3om,
coyeTaHue (U3UYECKUX M TN€HETHYECKHX MOJXOJOB MO3BOJMIO HaM HCCIEI0BaTh MOJIEKYISAPHYIO
npupoay GOPMHUPOBAHUS POTOBHIIBI I71a3a U €€ HAHOCTPYKTYPUPOBAHHON MOBEPXHOCTH.
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JABYMEPHAS 3D-KYJIBTYPA DYKAPUOTHYECKUX KJIETOK
A.A. T'opaees, E.B. UerBepuna, A.b. YerBepun

a.a.gordeev@gmail.com

Tpexmepusbie (3D) KynbTypbl 9YKapHOTHUECKUX KIIETOK, TJI€ KIIETKU «ITOJIBEIICHBD» B MATPHKCE Tells,
Jy4llle UIMATUPYIOT YCJIOBHSI MHOTOKJIETOYHOTO OpraHu3ma, 4em JByMepHbie (2D) kymbTypsl, rie
KIETKA TPUKPEIUICHBI K IUIacTHKy wWin crekiny. [loatomy 3D-KymbTypbl MNpearnovTUTeIhbHES
UCIIOJIB30BaTh BO BCEX CIIydasiX, KOrJa (PU3HOIIOTHYECKOEe COCTOSIHHE KJIETKH UTPAeT BAXKHYIO POJIb,
HanpUMep, TpPHU HCCICAOBaHUAX AUPPEPESHIMPOBKU CTBOJIOBBIX KIETOK, MOpdoreHe3a TKaHEH,
3JI0KaYeCTBEHHOW TpaHC(POPMAIIUU KIETOK, B3aMMOICHCTBHUI KIIETOK C BUPYCaMH, TEPAIIEBTUYECKOTO
U TOKCHYECKOTO JEWCTBUS JIEKapCTBEHHBIX mpenaparoB. OpHako 2D-KynbTypbl 00JIagalOT TeM
MPEUMYIIECTBOM, YTO BCE KJIETKH PACIOJIOXKEHBI B OJHOM IIOCKOCTH. JTO 00Jerdaer CKpUHHUHT U
oOecrieyrBaeT JUIsl BCEX KIIETOK paBHbIE (DU3UKO-XUMHUYECKUE YCIOBHS, TAaKHE KaK CKOPOCTH
ra3oo0MeHa, MOCTYIUICHHS MUTATEIbHBIX BEIECTB M YAAJICHUS MPOJTYKTOB METa0O0In3Ma.

PazpaboTanHbIlii HaMH METOJ CIUTBIX TeJle TMO3BOJSET COBMECTUTh MPEUMYIIECTBA O0O0UX
MOJIXOJIOB: KJICTKH TOJIBEIIICHBI B MaTpHKCe Teis (Kak B 3D-KynbType), HO PU ATOM PACIIOIOKCHBI B
onHou 1iockoctH (kak B 2D-kynbrype). Bee kieTku pacmosiokeHbl Ha OJMHAKOBOM PACCTOSHUH OT
MOBEPXHOCTU Teisl, 4TO O00eCleYrBaeT pPAaBEHCTBO YCJIOBUW M BO3MOXXKHOCTh OJHOBPEMEHHOTO
HAOJIO/IEHUST BCEX KIJIETOK C MOMOIIBI0O OOBIYHOTO MUKPOCKOIIA; KJIETKH MPOYHO UMMOOHIIN30BaHbI B
rejie ¥ UMEIOT TOYHBbIE KOOPAUHATHI, HO IIPU 3TOM MOJHOCTHIO COXPAHSIOT KU3HECTIOCOOHOCTh. JTO
MO3BOJIIET OCYIIECTBISATh OBICTPBI CKPUHUHT, WHIANBUAYAJIbHO HAOMIOATh KIETKH B TEUYECHHE
JUTUTEIIBHOTO BPEMEHHM M H3ydaTh HX pPEaKIUM Ha pa3sHOOOpa3HbIe BO3JACHCTBUS, a TakKkKe
KyJIbTUBUPOBaTh ¢ oOOpa3oBaHHEeM C(HEpUYECKUX MHUKPOKOJIIOHUH. Peructpupys mporecc
dbopMHUpOBaHUST MUKPOKOJIOHUW U U3BJEKAass T€ U3 HUX, KOTOPHIE TapaHTUPOBAHHO MPOU3OIUINA U3
OJIMHOYHBIX KJIETOK, MOKHO BBIJICISATh KJIETOYHBIE KJIOHBI. BakHO, YTO METOJ| TO3BOJISIET MOJIy4aTh
KJIOHBI U3 OTHOCUTEIBHO TUJIOTHBIX KIJIETOYHBIX MOMYJSIIUNA U B OTCYTCTBHE KaKoOro-inOo BHJIA
XUMUYECKON CENEeKLIHH.
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KAK «13TrOTOBUTh» CYNIEPCTABWUIbHBIN BEJOK.

Meabhuk b.C., [lopapuunsbina T.H., I'nyxos A.C., Meabnuk T.H.

bmelnik@phys.protres.ru

Camplii 3aMaHUYMBBIA (ITOCKOJIBKY YHOOHBIH C TOYKHM 3pPEHUS METOJHMKH) CIIOCOO YBEIUYUTH
CTaOMIIBHOCTh O€JKa 3TO BBeJCHUE SS-cBA3M. OpHAKO, 3a4acTyl0, BO3JACHCTBHE HCKYCCTBEHHO
BBE/ICHHOH SS-CBSI3UM Ha CTaOMJIBHOCTH O€JIKa OKa3blBAaeTCs COBEPILIEHHO HempenackasyembiM. Kax
BBIOPATh y4acTOK OEJIKOBOM IENH «CKPEIJICHHE» KOTOPOTO SS-CBA3BI0 MAaKCUMAIbHO CTA0MIU3UPYET
6enok? B »TOil paboTe BBICKa3aHO MPEANOJIOKEHHE, YTO OJUH M3 BaXHBIX KPUTEPUEB, NpHU
IPOEKTUPOBAHUH SS-CBSI3M 3TO BBICOKAs JIOKAJbHAs IIOJBM)KHOCTh ydacTKa OCNKOBOM Ienu He
CKOMIICHCUPOBaHHast TUAPOPOOHBIMU B3auMoaeicTBusMu. Ha mpumepe 3eneHoro (iayopecieHTHOro
Oenka, KapOOKCHAHTHIpa3bl M alNOMHOITIOOMHA IMOKAa3aHO, YTO aHAJIM3 KOHTAKTOB TUAPO(HOOHBIX
AMHUHOKHCJIOT COBMECTHO C pacueTaMH IMOJBIKHOCTH OelikoBoii mernu (mporpammoii Ponder-Fix)
II03BOJIIIOT BBIOPATh y4acTOK OENIKOBOW IIEMH, BBEICHHE SS-MOCTHKA HAa KOTOPOM, BEPOSITHEE BCETO,
YBEIMYUT CTA0MIILHOCTH OeKa.
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YETBIPE CTA/IUM OBPA30BAHUA AMHUJIONI0B AJIBBEBETUHOM.

banooanos B.A. 1, Eroposa A.T'. 1, Karuna H.C. 1, Bacuianes B.I[.l, Mauyaun A.B. 1, EaunceeBa

H.A. 1, HNabuna H.B. 1, Yeprrosa P.B. 2, Joarmux JI.A. 2, Boiukosa B.E.!

1HHcmumym oenxa PAH, Ihwuno
2HHcmumym ouoopeanuueckou xumuu um. akao. M.M.lemaxuna u FO.A.Osuunnuxosa PAH
uralmé2@rambler.ru

OO0pa3oBaHue aMWIONA0B OEJIKaMU MPOLIECC OYEHB CIIOKHBIN. CyIIeCTBYET MPEAIOI0KEHUE O TOM,
YTO Ha MEPBBIX JTamax MPOUCXOAUT OOpa30BaHME HAYAJIBHBIX arperaTtoB, 3aTeM OOpa30BaHHE
npoTo(UOPIILT U B KOHIIE CO3PEBAHME TOTOBBIX aMHJIOMIHBIX (pubpmmt. OgHaKo, 10 CUX TOP Majo
paboT, B KOTOPBIX KaKIbIH M3 3TUX 3TANOB JJOCTATOYHO XOPOLIO OXapakTepu3oBaH. Llenbio panHOU
paboThl OBIJIO BBISBIEHHME W XapakTepu3alMs CTaJudl mpolecca o0pa3oBaHMUS aMHJIOHMJIOB
UCKYCCTBEHHBIM O€NKOM allb0e0eTHHOM H3 Ha4YaJbHOI'O KOMIIAKTHOIO M CTPYKTYpUPOBAaHHOI'O
COCTOSIHUA. BBIIM MCIIONB30BaHBl METOABI (UIYOpPECUEHIMM U KPYroBOTO JHUXPOM3Ma, AaTOMHO-
CWJIOBOM, SJISKTPOHHOU M ()IIyOPECIICHTHON KOH(OKAITBHONH MUKpPOCKONUU. TakuM HaOOpOM METOJIOB
Obula WcclieZloBaHA KHWHETHKA OOpa3oBaHMS AaMHJIOWIHBIX arperaroB. bBbpUIM  BBISIBICHBI H
OXapakTepu3oBaHbl 4 cTaauM IMporecca oO0pa3oBaHUs aMWIOMAHBIX arperatoB ABB: 1 cramgus
XapaKTepu3yercsi 0O0pa30oBaHHEM arperaTtoB, HE CBS3bIBAIOIIMX TNT, TECTUPYEMBIX 3JCKTPOHHOM
MHUKPOCKOINHUEH U COPOBOXKAAIOLINXCS U3MeHeHneM Gopmsbl criektpos KJI; Ha 2 craguu obpasyrorcs
GuOpHIUISIpHBIE  arperatbl, coJepKaliue Kpocc-f CTPYKTypy, O UE€M CBMJIETEIbCTBYET pOCT
UHTeHCHBHOCTH (uyopecueHunu ThT; s 3 craguu xapakTepeH NalbHEHIINN POCT U HAKOILUICHUE
¢ubpmt, Habmonaempix B OM nu ACM; Ha 4 craguu o0pasyroTcs Mydkd (GUOpHILI, BUAUMBIE BO
bayopectieHTHBIN MHKpockom. [lomydeHHbIH pe3ynbTaT MO3BOJISIET HaYaTh JAIBHEHITYI0 paboTy 1o
UCCJIEJOBAaHMIO BIMSIHUSI BHEIIHUX (PAKTOPOB HA KAKIYIO U3 CTaIUN B OTJAEIBHOCTH, a 3TO, B CBOIO
ouepellb, IO3BOJUT BBIIBUTH (PU3NYECKHE 3aKOHOMEPHOCTH, OIpEAENAIoNMe X0oJ Mpoliecca
00pa30BaHMs aMUJIOUJIHBIX CTPYKTYP.

Pabdora momnmepxana mporpammoir  MKB < PAH, rpantamm PO®U(09-04-01348) wu
D®AHUN(02.770.11.0295).
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HOBBIIl CTPYKTYPHBII NOJAKJIACC (a+)-BEJTKOB

bomikosa E.A., Epumos A.B.

boshkova.e.a@rambler.ru

B pesynbrare ananusa banka 6enkoBbix cTpykTyp (PDB) BbIZicieH HOBBINM CTPYKTYPHBIN MOIKIACC
(0+p)-6enxoB. AHanmzypyeMble O€NKH (JOMEHBI) COCTOSIT M3 CHUJIBHO CKPYYEHHBIX [-TTUCTOB, U
OJTHOW MJIM HECKOJBKHUX aib(a-crupaineil, ylmakoBaHHBIX Ha BOTHYTOW MOBEpXHOCTH [-mucrta. Takum
o0pa3oMm, B-JIUCT CIIY’)KUT CBOEOOpa3HOW 00EpTKOM I anmbha-cnupanu. B cBszu ¢ atum, Oenkam
JAHHOTO TIO/IKJIacCa JaHO Ha3BaHUE «WIrap-0emKuy.

[IpocTpancTBeHHas: CTPYKTypa Wrap-OeiKkoB OINpeAensieTcss HaIUYUEM CTPYKTYpHOTO MOTHBa C
YHUKQJIbHON YKJIQJAKOW — CHIBHO CKpydeHHOW P-mmuibku. CHUIBHO CKpy4Ye€HHas M U30THYyTas [-
HIMUIBKA 00pa3yeT B MPOCTPAHCTBE ABOMHYIO cupaib U3 B-Tsokeil. CkpyueHHas Mnuibka o0iagaet
XUPATBHOCTHIO: OHA MPAKTUYECKH BCEr/a Mpaas, T.€. €ClI CMOTPETh Ha HE€ CO CTOPOHBI BOTHYTOM
MOBEPXHOCTH, TO BTOpPOW TsK o HampasieHuto oT N- k C-koHIy pacrosiaraercsi crpasa
OTHOCHUTEJIBHO MEPBOTO.

Jlist HaleHHBIX WIAp-0eIIKOB TIOCTPOCHO CTPYKTYpHOE IpeBo. CTPYKTYpHOE APEBO OCIKOB — 3TO
COBOKYIIHOCTb BCEX pPa3pelI€HHBIX IMPOMEXYTOYHBIX M KOHEUHBIX IPOCTPAHCTBEHHBIX CTPYKTYP,
KOTOPBIE MOTYT OBITh IOJIyYE€Hbl W3 OJHOW CTAPTOBOM CTPYKTYPHI IYTEM IMOCIEIOBATEIBHOTO
NPUCTPAaUBaHKs K HEW JPYrMX SJIEMEHTOB BTOPUYHOM CTPYKTYPhl B COOTBETCTBHH C HabOpOM
NPaBUJI, BEIBEICHHBIX U3 U3BECTHBIX IPUHIUIIOB CTPYKTYPHOU OpPraHU3aIlliK OCIIKOB.

B kauecTBe KOPHEBOr0 MOTHMBA MPU MOCTPOSHUM CTPYKTYPHOTO JIpeBa Ul JaHHOM Ipymmbl OelKoB
MCIIOJIb30BaHa CHJIBHO CKpPY4Y€HHas (-IIMuiIbKa.

[Ipu MonenupoBaHuM MPEANOYTEHUE OTAAHO TEM IIYTSIM POCTa, KOTOpbIE BEAYT K Oojiee ObICTpOMY
IPUCTPAUBAHUIO C-CIIUPAJIH, T.K 3TO PE3KO YMEHbINAET IIIOIIAb JOCTYITHOM JIJIsl BOJBI TUAPOPOOHOM
MOBEPXHOCTH, XapaKTEPHOM JIJIsl BOTHYTOM CTOPOHBI CUJIBHO CKPYUYEHHBIX [-IIIHIIEK.

benku u GenkoBble JOMEHBI, coaeprKalue Wrap-6enku, oToOpaHbl BU3yallbHO M3 OaHKa OEJKOBBIX
nanHbix PDB u cucremsl knaccugukamun SCOP 1.75. Ha apeBo HaHeceHBI TOJIBKO T€ YKIAJIKH,
KOTOpble BEIyT K H3BECTHbIM OenkaMm. [locTpoeHHOe CTpyKTypHOE IpeBO BKIO4aeT B celds 93
HErOMOJIOTUYHBIX Oenika (OelKOBBIX JJOMEHA), M COAEPKUT 54 yKIaJIKH, 3all0JHEHHbIE W3BECTHBIMU
OenKamH.
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INIOUCK U AHAJIN3 CTPYKTYP, ObPA3OBAHHBIX HA PAHHUX CTAAUAX
CBOPAYMBAHUS BEJIKOB

Kapraros A.M., E¢pumos A.B.

kargatov@rambler.ru

[TocnenoBarenbHOCTh COOBITUI NPU CBOpAUYMBAHUM O€JIKa UIPACT BAXKHYIO POJIb B OTOOPE KaK IyTen
CBOpauMBaHMs, TaK M T[OJy4yaeMbIX YHUKaJIbHBIX CTPYKTyp. K coxaneHuro, mNpsSMbIX
HKCIIEPUMEHTAIBHBIX METOJIOB, KOTOPHIE MO3BOJISUIN ObI MCCIENOBATh MPOIIECC CBOPAYMBAHUS OeKa
B peaJbHOM BpPEMEHHM, 0 CHX mop HeT. OZHUM U3 MOAXOJOB K PEIICHUIO 3TOW 3a/1auu SIBISETCS
TEOPETHYECKOE MOJICIIMPOBAHNE C TOMOIIBIO IIOCTPOCHHUS M aHAIIN3a CTPYKTYPHBIX JI€PEBHEB OCIIKOB,
OJTHAKO, BO MHOT'OM 3TOT ITOJIXOJT OCTA&TCS THIIOTETUYECKUM.

B Hacrosiueit paboTe Mbl HCHONB30BATIM TOMOJOTMUYECKUI MOAXO s MOMCKA CTPYKTYp, KOTOpbIE
CBCPHYJIHMCH ABHO paHbIIC, YEM OCTAaJIbHAAd 4aCTb OeJika. CYTI) nmoaxoga MOXHO IIPOAECMOHCTPUPOBATH
C TOMOIIbI0 clenyrouell aHamorud. O4YeBHJIHO, UYTO CHATh pyOalllKy, HE CHHMMas IHJKAKa,
HEBO3MOXXHO. [IoHATHO, 4TO pyOamika HaieTa paHbple MUHKAKA.

B pesynbraTe ananusa usBecTHbIX 0enkoB u3 banka OenkoBbix naHHbIX (PDB) Hamu Halinen nenbiid
psia O0elIKoB, B KOTOPBIX UMEIOTCS CTPYKTYPBI - aHAJIOTU «pyOallek», 00pa3oBaHHbIE SBHO PaHbIIE,
YeM «HAMOTaHHbIE» HA HUX OCTaJbHBIE YACTH MOJEKYN («IHIXKAKW»). AHAIU3 3THX CTPYKTYp
MOKa3ajl, YTO BO MHOTHX CIIy4asiX 3TO - KOPHEBbIE CTPYKTYPHBIE MOTUBBI, KOTOPBIE MBI HCIIOIb30BAIN
B KAueCTBE «3apOJIbIIICi» MPH MOCTPOCHUHM CTPYKTYPHBIX IEPEBHEB, Takue, Hampumep, kak abcd-
eauHuIa, 33-yroyok, o-0-yrojiok, CKpydeHHas B-ImuibKa 1 JIp.
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MPABIJIA Y3HABAHUS ®AKTOPOB TPAHCKPUIIIIUN CEMEMCTBA Zn-Cys2His2
®PATMEHTAMMA ONEPATOPHOM JHK

10.H. lInpra}l:;el, B.C. CanRenemBZ, P.B. Ho.11030133, B.B. UBanos*

1Uncmumym 6enxa PAH, ITywuno, Mockoeckas obracme, email: chir@vega.protres.ru
2HHcmumym ouoghuzuxu xnemxu PAH, [Iywuno, Mockosckas obracmuo

Hncmumym meopemuyeckoti u sxcnepumenmanvrou ouogusuxu PAH, [lywuno, Mockoeéckas
obnacms

*06veounennbii uHcmumym sdepHulx uccieoosanuil, /[yona, Mockosckas obnacmo

CTpyKTypHBIH aHalIM3 aTOMHBIX KOHTAaKTOB IPOBEACH sl 22 KOMIUIEKCOB OCJIKOBBIX (haKTOPOB
TpaHckpunuuu cemeiictBa Zn-Cys2His2 ¢ ¢pparmenramu oneparopHoit JJHK. Csi3piBanue GpakTopos
ocyuiecTBisieTcss ZN-cofepKaluMy OeslkaMy B BUJ€ KOPOTKUX o NENTHIOB C JUIMHOM LIENH OKOJIO
30 ocTtaTkoB, W BKJIIOYAeT B ceOs oT 2 10 9 ZNn-comepkamux OCJIKOBBIX €IUHUIl. DTH OEIKOBBHIC
€IMHULIBl CBS3BIBAIOTCA C TPUIUIETHBIMU HYKJICOTHJIHBIMU YydacTkamu onepatopHoil JIHK. Msl
paccmotpenu 46 OTHENbHBIX MOAYJIEH KOMIUIEKCOB M3 ZN-colepiKaluX OEJIKOBBIX E€AWHUI] U
TpumietHelx ¢parmentoB JIHK, umerounmecs B Oanke naHHbIX. [lokazaHo, 4TO MOYTH BO BCEX
cinyuasx y3HaBanue JIHK Oenkom ompenensieTcss yeThlppMsi OCTaTKaMU Y3HAIOIIEW O-CHOUPATU U
onuuM ocratkoM B-yuyactka. Komupyromas nens JJHK oOpa3yeT ueTbipe KaHOHHYECKUX KOHTAKTA C
octratkamu B no3uuusx (-1, 3, 6, 7) y3Haromel a-cnupanu. 9TH KOHTAKThl 00pa3yroTcs ¢ y4acTKaMU
stoit uenu JIHK, nmeronmmu HykiieoTuIHy10 nocieaoBarenbHocTh ZXYZ (HOJYEPKHYT y3HAIOLIHMA
tpumier). Hexkonupyromas uens JJHK oOpazyer oMH KOHTAKT ¢ OCTaTKOM B MO3UIMU 2 y3HAIOLIEH
a-criupanu. st Bcex 46 komiuiekcoB cemeiictBa Zn-Cys2HiS2 Obu1 0OHapy»KeH TONBKO 0OuH
UHEApUAHMHBIL KOHmaxkm: OH o0pa3oBaH octatkom His7a ¢ ¢ocdarHoil rpymnmoil HykieoTHaa Z
koaupytomet nenu JJHK. 3TOT KOHTaKT AOCTaTOYHO crienu(pUUeH U UMEET 4acTOTy BCTPEYaeMOCTH
83%. Bce ocTampHble KOHTaKThl BapvaOelbHblE M HMEIOT TOpa3fo MEHBUIYI0 YacTOTy
BCTPEYAEMOCTH, OHU 00pa3yroTCs TPYIIaMu a30THUCTBIX OCHOBAaHWN M ONPENEINAIOT crennuduueckoe
CBSA3bIBAHHE KOHKpETHBIX (DakTOpoB 3TOro cemeiicrBa. OOHapyX eHHbIE IpaBWa Y3HaBaHUSA
CIpPaBEUIMBBl JI1 KOMIUIEKCOB ZN-coAepikallux (PaKTOpOB Ppa3HbIX TAaKCOHOMHUYECKUX TpYII.
Pabora Bemonaena npu noanepxke PODOU, rpant Ne 11-07-00374-a.
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KAK OIPEJIEJIUTH PASMEP 3APO/IbIIIA U3 KOHIIEHTPAIIMOHHON
3JABUCUMOCTHU ITPOJOJIZKUTEJBHOCTMU JIAT IIEPUOJA? ITPUJIOKEHUE:
HNHCYJIMH

JoBunuenko H.B., CyBopuna M.I'., CeaiuBanoBa O.M., ExuceeBa U.A., Cypun A.K.,

IIMmaTtyenko B.B., ®unkenniureiin A.B., 'aa3urckas O.B.

ogalzit@vega.protres.ru

Pa3znass Mmopdomnoruss GuOpMILIT MOXKET SBIATHCA CIEICTBUEM CXOAHBIX, HO HE MJICHTUYHBIX MyTel
dopmupoBanus 3penbix nporohubpusul. OTauMYMs MOTYT 3aKjaJblBaThCs B Hauyajae MyTd
dbopmupoBanus GpubpuiL, B TOM YHCIe U HAa CTaAMM HYyKJeanuu. Bompoc o paszmepe 3apojbliieit
npoTo(uOpMILI, 00pa30BAHHBIX PA3HBIMH O€IKaMH M MENTHIAMH, 10 HACTOSIIETO BPEMEHH OCTaeTCs
OTKpPBITBIM. [IpH HyKJIIEaIMOHHOM MEXaHHW3Me o0pa3oBaHHE MNPOTOGUOPHILIBI HAYMHACTCA C
TEPMOJMHAMHYECKH HEBBIFOJHBIX IIaroB, B pe3yjibTaTe KOTOPBIX 00pa3yeTcsi «KPUTUYECKUI
3apojbl» M3 N MoHOMepoB. B Hamell pabore mnpennokeHa KUHETHUYECKas MOJEIb Ipolecca
aMUJIOUA000pa30BaHusl, MO3BOJISIIOIIAS. PACCYUTHIBATH pa3Mep 3apojblllia IO OINpeAeTIeHHBIM
KMHETUYECKUM JaHHbIM. [laHHast MOZIeNb BKIIOUAeT B ce0s, MOMUMO HYKJI€AallUU, KaK TUHEHHBIA POCT
poToGuOPHILTBI (POUCXOIAIINIA TONBKO 33 CYET MPUCOCIMHEHHS MOHOMEPOB K €€ KOHIIaM), TaK M
SKCIIOHEHIMANBHBIM pOCT MPOTOGUOPUIUIBI 3a cUeT ee BeTBieHHs U JpobseHus. [lomyduenHoe
AQHAINTUYECKOE PEUICHHE U KOMIIBIOTEPHOE MOJCIUPOBAHUE IIO3BOJISIOT OIPENEIUTh pa3sMep
3apoiblllla U3 3KCHEPUMEHTAIbHO IOJYYEHHBIX KOHIEHTPALMOHHBIX 3aBUCHUMOCTEH OTHOLIEHUS
JUINTEILHOCTU JIar-nepuojia K BpeMEHH pocTa aMWJIOWIHBIX ¢uOpwmi. B cinydae uHCynuHa, 3TO
OTHOLIEHHE HE 3aBUCUT OT KOHIEHTpaluuu Oenka, 4YTO, COrJacHO pa3pabOTaHHOH TeopHH,
COOTBETCTBYET pa3Mepy 3apobllia B OJUH MOHOMED.

PaGora BemonmHeHa mnpu nomanepxkke IIporpamm "MosekynspHas W KJIeTO4Has Ouonorus" u
"dynnamenTanbHble Hayku — MeaunuHe" [pesuauyma PAH, rpantamu PODU (11-04-00763, 10-04-
00162a).
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XHUPAJIBHOCTD BEJIKOBBIX CTPYKTYP
A.B. EpumoB

efimov@protres.ru

B Hacrosueit pabote TepMHUH XHPAIbHOCTh 03HAYaeT CBOMCTBO OEJIKOBBIX CTPYKTYp CYLECTBOBATh B
npaBoil niM JeBor Gopme. B Oenkax MHOTHE CTPYKTYpPHI CYIIECTBYIOT IPEUMYIIECTBEHHO B OJIHOM
dopme. IIpocTeiiiieit CTPYKTypO#l TAKOTO THIIA SBIISIETCS O.-CIIHPalb, KOTOpasi B OeIKaxX MpaKTHYECKU
BCEr/la HaXxOauTCs B MpaBoil Gopme. bombMHCTBO P-IIMCTOB B OelKax CKpydYeHBI ¢ 00pa3oBaHHUEM
IPaBONPOIEIUIEPHBIX  CTPYKTYpP, @ CHJIBHO CKpy4Y€HHbIE JUIMHHBIE [-IINWIBKA 00pa3yroT
cBO€OOpa3Hble ABOMHBIE CYNEPCIUPAIN NIPABOIO CMbICIAa. MHOI'ME U3BECTHBIE CTPYKTYPHbBIE MOTHBBI
C YHUKQJIbHBIMHU YKJIQJIKaMH L€ TAKXKE COAEPKAT 3JIEMEHTHI (4aCTO 3TO pa3IMyuHble CYyNepCIUpaIn)
C OIpEJeNeHHON XUpaIbHOCThIO. Tak, Hanpumep, Bof-eIuHULIBI, U3 KOTOPBIX COCTOAT BCE YKIAJIKU
1o Poccmanny, BKITto4as 5S U 7S o/-MOTHBBIL, IIPECTABISIOT COO0I mpaBbie cynepcnupanu. B abcd-
u abCd-equnuiiax mmerorcs aHanoruyseie npasbie cynepernupanu bed u bCd, coorBercTBenHo. B
Oeskax ¢ OPTOroHaJIbHON YIAKOBKOM [3-CIIOEB BCTpEUAIOTCs O0JI€€ CII0KHBIE ITPaBble CyNEepPCHIUpaI,
BKJItOUAIOLIME B cedst S- u Z-o0pasHble B-nucThl. Beero B 1oknane paccmatpuBaercs 0osee AeciaTu
CTPYKTYPHBIX MOTHBOB C YHUKAJIbHON XUPATHHOCTBIO U IPUBOJATCS JaHHBIE O TOM, YTO OHH HIMPOKO
pacIpocTpaHeHbl B OeIKax.

CBOICTBO 3THX U JIPYTHX PACCMOTPEHHBIX CTPYKTYp CYLIECTBOBaTb IPEUMYIIECTBEHHO B OJIHOU
(mpaBoii WK JIeBOi) hopMe UMEeT BaKHEHIIIee 3HAaUCHHE KaK [T CBOpaYMBaHuUs OEJIKOB iN VIVO u in
VItro Tak u AJsi TEOPETUIECKOr0 MOICITMPOBAHUS OCIIKOBBIX CTPYKTYP, MOCKOJBKY PE3KO (BO MHOTHX
CIIy4asiX HaroJOBHMHY) COKpAalllaeT YMCIIO pa3pelIeHHbIX CTPYKTYyp HOJunenTHaHo# uenu. Bce ato
3HAUUTENBHO YIPOUIAET MOMCK U OTOOP YHUKAIbHBIX OEIKOBBIX CTPYKTYD.
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