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10:00-10:30

ITPOITPAMMA KOH®EPEHIINUN

6 MIOHSI, BTOPHUK

10:00 OTKpBITHE KOH(pEepeHIINN

BerynmreanHoe ca0B0 conrpeaceaateaeit oprkomutera Kondepenym
B.A Koaba n A. A. Boraanosa

10:30 YTpenusisa ceccus

Cexknust «buocuHTe3 OeaKa M ero peryasiisn
IIpeaceaatean: B. A. Koab

10:30-11:00

11:00-11:30

M. Yusupov & G. Yusupova «Structural Basis for the Inhibition of the
Eukaryotic Ribosome»

B. . Aroa u A. I1. I'mprap «CTaOMABHOCTD CBOMCTB M DBOAIOIIMOHHBIN
norentmaa PHK-supycos»

11:30-12:00 Ko¢e-0perik

Cexknust «brocyHTe3 0OeaKa ¥ eTO pery asiiys»
IIpeaceaarean: A. H. Asa0mun

12:00-12:30

12:30-13:00

13:00-13:30

XK. A. Aponnna, A. I'. Mscankos, B. A. llupoxos, B. 4. Bacnases, T. H.
baiimyxametos, 1. V. Copokun, . H. Aa6un, A. /. Bacuases, b. I1.
Kaaxoarpn, A. C. Ciupun «CTpyKTypHast OpraHM3aris

DYKapMOTMYIECKUX HO/H/IpI/I6OCOM»

C. E. Amurpues «PakTopbl MHNLIMALNU TPAHCASLIUN B pPOOCOMHOM
CKaHMPOBaHNH, BBIOOPE CTapTOBOTO KOJOHA U PeMHULIMAIIAI»

A.T. PsasanoB «Aabda-KMHa3bl, peryAsums cuHTe3a Oeaka 1 beccmeprue
3apOABIIIIEBBIX KAETOK»

13:30-15:00 OGea

15:00 AueBHas ceccust

Cexnust «buorexaoaorvm. IHCTpyMeHTBI MccaeAOBaHMID

15:00-15:05

15:05-15:30

15:30-17:00

BerynureabHoe caoBo
M. Ilpoxoposa (Merck) «AkTyaabHble U IIepCIIeKTUBHbIE TEXHOAOTUM B
aHaAu3e D1OMapKepoB»
Macrep-kaacc «MyabTUIIAEKCHBIN aHaAn3 Ouomapkepos XMAP» (epsas
JacTh)

17:00 OKoHYaHMe AHEeBHON CEeCCUN.

Beuepnnii kay0 (cemmuHapckasi KoMHaTa 111).



7 MIOHSI, cpeaa

10:00 YTpennsist ceccust

Cexknust «buocuHTe3 OeaKa 1 ero peryasis»

IIpeaceaarean: /. I1. OBuMHHUKOB

10:00-10:30

10:30-11:00

11:00-11:30

M. M. Tepennn, B. B. Cmupnosa, /. E. Augpees,
V. H. IIlatckui «MexaH3MBbI KDII-HE3aBVCMOM MHUITUAITUN

TPpaHCASONN y DyKapmoT»

M. YekyaaeBa «Mexanusmsl PHK aokaansanym n a0kaapHOU
TPaHCAALIVIN B HEMPOHaX»

A.I'. T'abayaxakos, V1. B. Mutpominuy, C. B. Tumenko, A. O.
Muxaiianna, H. A. Hesckas, C. B. Huxonos u M. b. T'ap6ep
«/Jonoanenne crpykTypst 50S cyOdacTUIIbI apXelTHOV prOOCOMBI»

11:30-12:00 Koge-Operik

Ceximsa «CTpyKTypHbIe M (PpyHKIIMIOHAAbHbIE 1ICCAeA0BaHMsI 0€AKOB M MX

KOMIIAEKCOB»

IIpeaceaarean: E. IO. Hukonosa

12:00-12:30

12:30-13:00

13:00-13:30

E. S. Bochkareva, D. Benhalevy, I. Biran and E. Bibi «Specific
recognition of mRNAs encoding integral membrane proteins by
constitutively expressed cold shock proteins in Escherichia coli»

S. Steinberg «Regulation of the GTPase activity of the translation
elongation factor G»

M. C. Teardpang «Caxaproe AETO: oT cpaBHUTEABHOV TEHOMVKHU I
MaCCOBBIX AaHHBIX K HOBBIM I'€HaM U UX PeryAsium»

13:30-15:00 OGea

15:00 AHeBHasI ceccust

Ceximsa «CTpyKTypHbIe M (PyHKIIMIOHAAbHbIE JICCAeA0BaHMsI 0€AKOB M MX

KOMIIAEKCOB»

IIpeaceaarean: A. A. Hukyaun

15:00-15:30

15:30-16:00

16:00-16:30

A. b. Yetsepun
«30 aeT uccaegosanuit QB-penankaspl: YTO MBI y3HaAU U 9TO
IIpeACTOUT y3HaTh?»

N. Vasilyev, A. Gao, D.]J. Luciano, P. L. Foley, P.-K. Hsieh, J. G.

Belasco, A. Serganov
«Surprises at the 5' end of bacterial mRNA»

C. H. Paszamnries
«DAeKTPpOHHasI MUKPOCKOIINSI — HOBasl >KM3Hb CTapOIro MeToAa»



16:30-17:00 Koge-Opevik

17:00-18:00  Macrep-kaacc «MyabTUIIA€KCHBIV aHaAn3 Ouomapkepos xMAP»
(3aKa10YMTeAbHAs YaCTh)

18:00 OxoHUYaHMe AHEBHON CeCCHUN.

Beuepumnii kay0 (cemmHapckast KoMHaTa 111).

8 nmIoHs1, YeTBepr.

10:00. YTpeHnHssa ceccus

Ceknst «broaormust KaeTkm»
Ilpeaceaarean: E. C. Hagexxanna

10:00-10:30  A-A. Munmm, A. K. Cypun, A. . VInozemues «Kaabpiianx HapyIaeT
CBsA3b MUTOXOAPUI C BUMEHTMHOBBIMU ITPOMEKYTOUBIMU (prAaMeTaMIn»

10:30-11:00 V- L Gelfand «How microtubule motors organize the cytoskeleton»

N. Lissin, N. Liddy, J. Harper, G. Bossi, S. Paston, P. Molloy, T. Mahon, E.
Baston, F. Bianchi, B. Cameron, A. Johnson, P. Todorov, M. Sami, N.
Hassan, A. Vuidepot, B. Jakobsen «ImmTAC reagents: high affinity T-cell
receptor-based bi-functional biologics for redirected tumour killing»

11:00-11:30

11:30-12:00 Ko¢e-operik

Cexknmst «Pa3BuTye TeOpmy MpOCTPaAaHCTBEHHOV CTPYKTYPHI 0€1KOB 1
HYKAEVMHOBBIX KMCAOT»
IIpeaceaarean: A. B. Epumos

12:00-12:30 A. Guskov «A novel mechanism of ribosome dimerization revealed by
single-particle cryo-electron microscopy»

12:30-13:00 A.T. Mypsun «IIpuxarodenus c 6eAKOBLIMU CTPYKTypaMm»

13:00-13:30 V- Kajava «Non-globular proteins: from sequence to structure and
function»

13:30-15:00 OGea

15:00 AueBHas ceccust

Cexuns «Pa3sBuTne Teopyy IPOCTPaHCTBEHHOV CTPYKTYPbI 0€AKOB 1
HYKAeMHOBBIX KICAOT»
IIpeaceaarean: b. C. MeabHUK

15:00-15:30 C. A.Tlorexun «TepmoanHaMuKa crabOUAN3alNU CTPYKTYPEIL
MakKpoMoaeKyAa B VIHctuTyTe. DTansl pasBUTIs»

A. H. Aa0un, V1. A. Eanceesa, A. H. doponus, E. A. Cmoans, 1. B.
Kyaakosckuii, /1. I1. OpunaHNKOB «COBpeMeHHbIe I0AX0ABI K
-7 -

15:30-16:00



uccaea0BaHUIO QYHKIIUI Y-OOKC-CBsI3BIBAIOIIEro Oeaka 1»

15:30-16:00 l".' B. CemucotnoB «KnHeTnka ceopauynBaHisi 100y ASpPHBIX O€AKOB i1
vitro: OT KAyOKa 40 oAUTOMepa»

16:30-17:00 Kode-Opernik

Cexknust «Pa3sBurue Teopuy IpOCTPAHCTBEHHOM CTPYKTYPhI 0eaKO0B U
HYKAEVHOBBIX KVICA0T»
IIpeaceaarean: A. A. MuHux

17:00-17:30 b. A. PeBa <<MO/1€Ky1UIpHa}I AVarHOCTVIKa paKa B DIIOXY HepCOHaAbHOﬁI

MeAVILIVIHBI»

17:30-18:00  A-B- ®uHKeapInTeitH «50+ 2€T CaMOOpTaHMU3aIi»

18:00 OkoHUYaHVe AHEeBHOM CeCCUM.

BeuepHnmit kayo (ceMuHapckast KomHaTa 111).

9 MIOHS, IISITHUIIA

10:00 Top>xecTBeHHOe 3aceaaHne (KoHpepeHII-3aa)
IIpeaceaarean: B. A. Koab

Bricrynaenns akagemuxos A. C. CrinpuHa, /1. I1. OBunHHUKOBa, TOCTel, OPUITMAABHBIX
ANIT

12:00 Kokrerab (xoa4a VIHcTuTyTa, IIePBEIN 11 BTOPOM DTaK!)

12:30 O6mas ¢poTorpadpms y9acTHIUKOB KOHpepeHIMN (1eCTHIIIA Ilepes,
MucruryTom)

14:00 IlmkuauMk (rmoasHa 3a ViHctutyToMm, HepOpMaAbHBII)



TE3UCHI JOKJIAJTOB

* Te3uchl JOKJIAI0B MPHUBEICHBI B AaBTOPCKOM PEIAKIIH



buocunmes benxa 6 konmexcme cospemeHHOl cmMpyKmMypHOU buoio2uu 6 utons

STRUCTURAL BASIS FOR THE INHIBITION OF THE EUKARYOTIC
RIBOSOME

Yusupova G, Yusupov M.

Institute of Genetic, Molecular and Cellular Biology, Strasbourg-Illkirch, France

The ribosome is a major target for small-molecule inhibitors. We used X-ray
crystallography to determine 16 high-resolution structures of the full 80S ribosome from
Saccharomyces cerevisiae in complexes with 12 eukaryote-specific and 4 broad-spectrum
inhibitors. All inhibitors were found associated with messenger RNA and transfer RNA
binding sites. The study defines common principles of targeting and resistance, provides
insights into their mode of action. We also describe the structure of a newly synthesized
cyclohexamide analogue in complex with the ribosome. This inhibitor induces cell death in
a wide range of in vitro cultivated human cancer cell lines. It is bound to the E-site tRNA
CCA-end binding pocket formed by 25S rRNA forming interactions with residues of the
protein eL42. This is an unusual feature as so far inhibitory small-molecules targeting the
ribosome have mostly been described making contact with rRNA. Amicoumacin A is an
antibiotic that was recently shown to target bacterial ribosomes. We have shown that it also
inhibits translation in yeast and mammalian systems by affecting translation elongation.
Our crystal structure of amicoumacin A on yeast ribosome can be used as a starting point
to develop derivatives with a clinical value.

The W255C mutation of the universally conserved ribosomal protein ulL3 creates
resistance to anisomycin. We have determined structure of the vacant yeast uL3 W255C
mutant ribosome and show a disruption of the A site side of the peptidyl-transferase center
(PTC). An additional X-ray crystallographic structure of the anisomycin-containing mutant
ribosome shows that the presence of this antibiotic restores a "WT-like" configuration to
this region of the PTC, providing insight into the resistance mechanism of the mutant.

-10 -



6 urons buocunmes benxa 6 konmexcme cospemeHHOU CMpPYKMYPHOU OUOI02UU

CTABIJIBHOCTH CBOVMICTB M BOJTIOIIMOHHBINA TOTEHIIUAJI
PHK-BUPYCOB

B. U. Aroa u A. II. I'mbLIB

agol@belozersky.msu.ru

Permukamuss renomoB  PHK-comepxamux BUPYCOB  CONMPOBOXKAAETCA  CTOJIb
3HAYUTENIbHBIM YHCJIO OLIMOOK, 4TO Jito0as MONyasiusi TaKUX BHPYCOB COACPKHUT
YpEe3BbIYAITHO TETEPOreHHYH CMECh TIE€HOMOB. TeM He MeHee, IpU JOCTATOYHO
MOCTOSTHHBIX YCJIOBUSIX Pa3MHOXKEHHUS yCpelHeHHasi (KOHCEHCYCHasl) MOCIeI0BaTeIbHOCTh
reHOMa BHUPYCHBIX MOMYJSAUMNA, a Takke HX (EHOTUIIMYECKUE CBONCTBA BechbMa
ctabunpHbl. bonee Toro, gaxke BUPYChI C Pa3HOrO pojia MOBPEKACHUSIMH Te€HOMa U
CHIDKEHHBIM B pe3yJibTaTe€ d3TOr0  PENpPOAYKTUBHBIM  IOTEHIMAIOM 00JaaaoT
3HAYUTENIbHON CIMOCOOHOCTHIO BOCCTAHABJIMBATh KaK OMOJIOTMYECKHE CBOICTBa, TaKk H
TEHETUYECKYI0 CTpYKTypy. Hecmorps Ha Takyr koHcepBaTuBHOCTh, PHK-Bupychl
MPOSIBIISIIOT BBICOKYIO aJaNTUBHYIO CIOCOOHOCTh K MPHUOOPETEHHIO Ka4eCTBEHHO HOBBIX
CBOICTB U CTpPYyKTyp, Hampumep, OenkoB u 1mc-anementoB PHK. Ha mnpumepe
nukopHaBupycoB (menkux PHK-BUpycOB JXHMBOTHBIX, B YacCTHOCTH, IOJHOBHUPYCOB,
JIPYTUX DHTEPOBHPYCOB U KapIUOBUPYCOB) B JIOKJIA/I€, OCHOBBIBASICH MPEHUMYIIECTBEHHO
Ha COOCTBEHHBIX JAHHBIX, OyJET MpoaHaTM3UPOBaHA MPUPOJIA KAXKYIIETOCs MPOTHBOPEUHS
MeXy cTabunbHOCTBIO U M3MeHunBoCcThi0 PHK-renomoB. B ocHOBe 000oMX 3THX pa3HO-
HAIPABIICHHBIX SBJICHUH JICKUT MEperieTeHNe 00X MOJIEKYISIPHBIX MEXaHU3MOB, TAKUX
KaK JIeTeHEpaTUBHBIA XxapakTep (YHKUMOHANBHBIX dJeMeHTOB OenkoB u PHK,
OTHOCUTEIIbHO  HH3Kasg TOYHOCTh  pEIUIMKAIlMM, pPEKOMOMHALUA W CEJEKIHs.
[TproOpereHuto BHpycaMH KadeCTBEHHO HOBBIX CBOICTB CIOCOOCTBYET COUYETaHHE
MOBPEXACHUS TeHoMa (UIu ero (yHKIMOHANbHAs HEJOCTAaTOYHOCTh MPU JaHHBIX
YCIIOBUSX) U OTCYTCTBHE OoJiee KOHKYPEHTHO-CIIOCOOHBIX BapHaHTOB 3TOro Bupyca. B
MOMYJSIIIMOHHON TeHeTHKe u3BecTeH npuHImN KpacHoii kopomneBsl: «UTOOBI ocTaBaThCs
Ha CBOEM MeCTe, HY»KHO Bce BpeMs OexxaTh». M0OKHO K 3TOMY 100aBUTh: «YTOOBI yOexKaTh
BIIEpE]], MOJIE3HO CIIOTKHYTHCS.

-11 -



buocunmes benxa 6 konmexcme cospemeHHOl cmMpyKmMypHOU buoio2uu 6 utons

CTPYKTYPHASA OPTAHU3ALIUA OYKAPUOTHYECKUX ITOJIMPUBOCOM

K.A. Adbonuna!, A.I'. Msicuukon?, B.A. Illupoxos!, B./I. Bacuases!, T.H.
Baiimyxameros®, .. Copoxunl, JI.H. JIaoun!, A.JI. Bacuases’, B.I1. Knaxoabu?,
A.C. Cnupun'!

I Unemumym 6enxa PAH, ITywuno
2 IGBMC, Strasbourg
3 HUI] Kypuamosckuii uncmumym, Mockea

B npomecce cuHTe3a Oenka B JYKAapUOTHYECKHUX KIETKaX 0Opas3yroTcs
noJaupu60ocoMel. Heckosbko BapuaHTOB MPOCTPAHCTBEHHOM OpraHM3aliK HOJIMPUOOCOM -
LUPKYJISpHbIE, 3Ur3aroo0opa3Hble U ClUpaibHble KOHPOPMALUU, OOHAPYKEHHbIE B PAHHUX
HCCIIEIOBAaHMSIX, OATBEPKICHBI METOZOM KPHUO3JIEKTPOHHON ToMorpaduu. LlupkysspHsle
IIOJIMCOMBl  NPUBJIEKAIOT  HauOojblllee BHUMAHWE M3-32 UX  MOTCHLIMAIBHOIO
GyHKUMOHATBHOTO  3HaueHHs.  OOLIeNnpU3HAHHBI  MEXaHU3M  LUPKYJIAPU3ALUU
MOJUPUOOCOM OOBSICHSCTCS, TJIaBHBIM 00pa3oM Ha OCHOBE (YHKIMOHAJIBHBIX JAHHBIX,
OIOCPEIOBaHHBIM ~ OenkamMu  B3aumojeiictBuem  S'cap-ctpykTypel u  3'poly (A)
nocnenoBarenpHocT noaucomHo MPHK. B pamkax sroro mexanmsma konusl MPHK
yIepKHBAIOTCS BMecTe B KomIuiekce ¢ Oenkamu elF4F / PABP, obecnieunBas TeM caMbIM
ONMM30CTh CAaliTOB MHUIMAIIUN ¥ TEPMHUHAIINH, YTO, B CBOIO OYepe/lb, 00JIETYaeT MOBTOPHOE
MHULMUPOBAHUE MTyTeM TepMUHAuu prudocoM. OJIHAKO, HAIIM MOCIEIHNUE JAaHHBIE CTABST
[0/l COMHEHHE OCHOBHYIO pOJIb ATOr0 MeXaHu3Mma. Mbl npoaHamuzupoBanu Kpuo-OT
TPEXMEPHYIO OPTaHU3AIMI0 dYKAPUOTUYECKHUX IMOJMPHOOCOM, 00pa3oOBaBIIMXCS in Vivo
i B OecwierouHoil cucreme TpaHcasiuuu ¢ MPHK  pasznuuHoll  KOHCTpyKIuu.
[Tommpubocomel ¢ upKyspHO# Tonmosiorueid MPHK Obuti 00HapysKeHBI B JIM3aTaX KIETOK
Hela um B OeckieToyHOW cHCTeME TpPaHCISILMKM U3 3apojblliel MeHunbl. Mel
OOHApPYXXWIIM, YTO UHUPKYJISIPHBIE TOJIUPUOOCOMBI (OPMHPOBATUCHE B OECKICTOYHOU
CUCTEME HE TOJBKO C KdINMpoBaHHOW mnosmaneHuwnuposanHod MPHK, HO Ttakxke c
K3NUpOBaHHOW He-nonunaaeHunupoBanHoil MPHK, a takxke ¢ MPHK ¢ rereponornuneivMu
npupoanbiMu 5'- u  3'-HerpaHciaupyembiMu obnactamMu (HTO) wmm ¢ xopoTkumu
Hecneu(pUIECKUMH TocaeaA0BaTeNbHOCTAMU (2 u 60 HT COOTBETCTBEHHO). Takum
o0pa3oM, CyIIECTBYET, MO-BUIUMOMY, albT€pHATUBHBIA MexaHu3M uupkyiasuun MPHK,
KOTOPBIA HE BKJIIOUaeT B cebs crnenuduueckoe B3zaumojeicteue mexay HTO. Mot
BBIIBUTAEM THUIIOTE3Y, YTO KOHIbI MOJUPUOOCOMBI y/IEPKUBAET BMECTE B3aUMOJIEHCTBUE

MCXKOY OeJIKaMHM B COCTaBE KOMILIICKCOB WHUnuUanun u TCpMI/IHaHI/II/I/pCIII/IKJ'II/IHFa.

-12 -



6 urons buocunmes benxa 6 konmexcme cospemeHHOU CMpPYKMYPHOU OUOI02UU

DOAKTOPBI MTHULIUALIUU TPAHCJIALIUU B PUBOCOMHOM
CKAHUPOBAHUMU, BBIBOPE CTAPTOBOI'O KOJJOHA U PEUHULIUALINN
C. E. Imutpuen

dmitriev_sergey@belozersky.msu.ru

JIBe OCHOBHEBIE 3a/1a4M, KOTOPBbIE HEOOXOAUMO PEIIUTh pUOOCOME ISl TOTO, YTOOBI
HayaTh CHHTE3 NMPABWJIBHOIO MOJIUIENTUAA, — CBs3bIBaHUME MHULHMaTOpHOU Mer-TPHK; n
oOHapyxeHHe KoppekTHoro craproBoro Tpumuieta B MPHK. O6a mporecca TpeOyroT
CIEIHUAbHBIX O€eNKOB — (haKTOpPOB WHUIMAIMKA TpaHCHSuu. HemaBHue ycmexu B
W3YYCHUU CTPYKTYPBI U PYHKIIMH ITHX (PAKTOPOB CUIBHO MPOABUHYIN HAC B MOHUMAHHUH
MOJICKYJISIPHBIX MEXaHU3MOB OMOCHHTE3a OelKa, OJTHAKO OJJHOBPEMEHHO OOHAXKHIIA U PSJI
«OenbIx msATeH». B moknange OyayT paccMOTpeHBI HEKAaHOHWYECKUE IMYyTH JIOCTaBKU MeT-
TPHK; Ha pubocoMy W HEKOTOpBIE IUIOXO H3yYEHHBIE AacleKThl BHIOOpa CTApTOBOTO
kojoHa, B ToM uyucie Ha MPHK ¢ pgomomnutensHpiME BblepacnonoxeHubiMu AUG.
Byner npencraieHa KoHIENIUs puOOCOMHOTO ClIaiiIMHTA, COTIaCHO KOTOPOH y3HaBaHUE
AUG-ko0Ha CKAaHHPYIOIIUM IPEHHUIIMATOPHBIM  KOMIUICKCOM, 0Opa3oBaHue Pin-
COCTOSIHMSI 1 OCTAaHOBKA CKAaHUPOBAHUS HE SIBISIOTCS KOHEYHOM TOUYKOW B BHIOOpE MecTa
HayaJia 3JIOHTallMK: B ciy4yae 3aaepxku runaponusa elF2-ceszannon monekynst GTP 43S
KOMILUIEKC MOJKET BO30OHOBUTH JIBIDKEHHE U «ChEXaTh» Ha HUIKEPACIIOI0KCHHBIN
CTapTOBBIA KOJOH. OTIEnbHO OYyAYT PacCMOTPEHBI MPOIECCHI, KOTOPHIE MPOUCXOIAT C
pubocomoii Ha MPHK, conepxammx xoporkue pamku cuutbiBanus (UORF). Bynyr
MPEJICTABICHBI CTPYKTYPHBIC M (DYHKIIMOHAJIbHBIC ACHEKTHI MPOIECCa PEUHUIMANMHA H
YUaCTBYIOIIME B OTOM Ipoliecce OCNKH, a TakKe MEXaHH3MBI, TIO3BOJIIONINE pUOOCOME
CIeNIaTh BBHIOOP MEXIY KaHOHHYECKOW TepMHUHAIUEH (C MOCIenyronel AUCcCoruanue u
peUUKIMpOBAaHKUEM ), BO30OHOBIIEHUEM CKaHUpoBaHus win otrnpaBkoil MPHK Ha HOHCEHC-
omnocpenoBaHHyo aerpaaamuio (NMD).
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buocunmes benxa 6 konmexcme cospemeHHOl cmMpyKmMypHOU buoio2uu 6 utons

ALPHA-KINASES, REGULATION OF PROTEIN SYNTHESIS AND
IMMORTALITY OF GERM CELLS
A. G. Ryazanov

ryazanag@rwjms.rutgers.edu

Phosphorylation of elongation factor 2 (eEF2) by eEF2 kinase represents the
mechanism of protein synthesis reulation at the elongation stage that was discovered at the
Institute of Protein Research (1,2). Sequencing of eEF2K revealed that it has no homology
to other protein kinases and represent a new class of protein kinases (3). This class was
named alpha-kinases to emphasize that they phosphorylate amino acids located within
alpha helices. Later it was found that there are five other alpha-kinases in mammals, the
most unusual being channel-kinase TRPM?7, a bifunctional protein in which an alpha-
kinase domain is fused to an ion channel. This protein plays a key role in the regulation of
magnesium homeostasis (4).

For a long time the physiological function of eEF2 kinase remained a mystery.
What was the most puzzling is that despite strong effect of eEF2 kinase on global protein
synthesis, its knockout in mice did not produce any obvious detrimental effects, but instead
makes mice and cells derived from them more resistant to oxidative stress and radiation.
This raised a question of why eEF2 kinase is evolutionary conserved if it does not provide
any advantage to the organism. Our recent studies demonstrate that while eEF2 kinase in
not essential for individual organism, it is essential for for maintenance of germline quality
and propagation of the species (5). This can help to answer a century-old question of why
somatic cells accumulate defects and eventually age and deteriorate, while germ cells do
not age and are immortal. It turns out that eEF2 phosphorylation in vivo occurs
predominantly in oocytes where it inhibits protein synthesis ensuring selective pressure
that results in the elimination of any suboptimal oocyte (5). Thus the eEF2 kinase-mediated
inhibition of protein synthesis is an essential step in one of the most fundamental
phenomenon in biology, - maintenance of immortality of germ cells.

(1) Ryazanov et al., Nature, 334, 170-173 (1988);

(2) Ryazanov and Spirin, New Biol. 2, 843-850 (1990);
(3) Ryazanov et al., PNAS, 94, 4884-4889 (1997);

(4) Ryazanova et al., Nature Com.,1, 109 (2010);

(5) Chu et al., Dev. Cell, 28, 561-572 (2014).
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MEXAHUW3MBbI KEII-HE3ABUCHUMOM TPAHCJISIIIUA Y DYKAPUOT
N. M. Tepenun, B. B. Cmupnosa, I. E. Auapees, . H. lllarckuii*

shatsky@genebee.msu.su

Mockosckuii eocyoapcmeennwiii yrusepcumem umenu M.B. Jlomonocosa, HUU ®XF
umenu A.H. benozepckozo, Jlenunckue eopwi, 0.1, cmp. 40, Mockea 119991.

MexaHu3Mbl KEN-HE3aBUCUMON TPAaHCISIIMU Yy KJIETOYHBIX 3YKapUOTUYECKHUX
MPHK sBnsitoTcs oHOI M3 caMbIX MPOTHBOPEUMBBHIX MpoOJieM B 0o0yiacTu OMOCHHTE3a
Oenka. IlepBoe BpeMs TMOCi€ OTKPBITUS CKAHUPYIOWIETO MEXaHU3Ma HWHUIUAINH
TpaHCISALUUU y dyKapHoT U (akropa unnnuauuu elF4F uccnenoBarenu cumrtanu, 4yto 6e3
kerna u elFAF wHunumanus TpaHCHsSUUMU WM HEBO3MOXXHA WJIM NPOTEKaeT Ha (POHOBOM
ypoBHe. OTtkpeiTie B 1989 romy BHyTpeHHed uHMIMauuu TpaHcsinuu y PHK
MUKOPHABUPYCOB, PEIUIMIUPYIOIIUXCA HCKIIOUUTEIBHO B IUTOILIA3ME, MPEMJIOKUIIO
aNbTepHATUBHBIA MEXaHU3M UHHUIIMALIUH, I KOTOporo cBoOoaHbIH 5’ -konent MPHK u ken
HE HYXHbI, a Hy)KHbI crienuaibHble cTpykTypbl (Internal Ribosome Entry Sites, IRESs).
Otu BupycHble IRES s5eMeHThl, pacnofioxkeHHbIe JajdeKo OT 5’-KOHLA, HanpasisoT 40S
cyOyacTuibl pubOCOM Ha WHUIUATOPHBIA KOAOH. 1991 ron ceirpan pokoByIHO poOjib B
CTAHOBJICHUM COBPEMEHHBIX CIIOPHBIX IMPEACTABICHHN O MEXaHU3ME KEeIl-He3aBHCHUMOMU
TPaHCISIMU Yy JYyKapuoT, korma Macejak u Sarnow mokasanu, 4YTO MHOTHE
sykapuotnueckue MPHK mpopomkaioT ¢yHKIIMOHUPOBATh B KIETKaX, WH(MUIIMPOBAHHBIX
MOJIMOBUPYCOM,  TJI€  HUCIOJIb30BaHHWE  Kela  HEBO3MOXHO. OJTO  MPUBEIO K
“zaBopaxkuBaroniel’ runorese, uto IRES-anemenTs! ecth u B kiietounbix MPHK u uto oHu
U OINPENENSIOT KEM-HEe3aBUCUMYIO0 MHULMALNI0 Y 3ykKapuoT. C rogamu 3ta TMIOTE3a, HE
IIOJIy4YUB CTPOrOM SKCIIEPUMEHTAIBHOW NPOBEPKH, NpeBpaTuiach B “reopuro”. Ceromus
JUIsl MHOTHX HCCJEIOBATENIel KEN-HE3aBUCUMAas MHULMALMKA TPAHCISLUHM y KIETOYHBIX
MPHK wu IRES-3aBucumas wuwHHIHMANUS SBIAIOTCS (PaKkTHYeCKH CHHOHUMamHu. Ha
ceroassiHui eHp kiertounble IRES bl “oTkpbITEl” yxke ansa coted 5’-HTO kimeTouHbIxX
MPHK, Bkmtouas Takue BakHbie marpuiel kak MPHK mms p53, c-Myc, Bcel-2, Apaf-1,
XIAP n np., n Kaxaplid MecAll NMOABIAOTCA Bce HOBbIE npuMepsl Takux MPHK. Bcee atn
kiaerounble IRES’b1 Ge3 uckmroueHust ObIIM HMIACHTU(UIMPOBAHBI C MOMOIIBIO METO/a
ounuctponssix k/IHK. B noknane Oyner mokasaHo, moueMy 3TOT METOJl HEM30EKHO BEJIeT
K apredakram, B pe3yjbTaTe 4ero Ha CErOAHSIIHUI e€Hb Mbl HE MMEEM HHU OJHOTO
nocroBepHoro kieroyHoro IRES-anementa. bynyr Takke naHel pPEeKOMEHJALUU Kak
cileflyeT NMpaBUIIbHO Jl0Ka3biBaTh cymecTBoBanue IRES'a B Toii mim unoit MPHK. OcobGoe
BHUMaHHUE OyJeT YAEICHO IPYTUM BO3MOXHBIM IYTSAM KeN-He3aBUCUMON WHHIMAIIUH
TpPaHCIALMU, HE CBA3aHHBIM C Hcnosib3oBaHueM IRES-anemenTtoB. OHM OCHOBaHBI Ha
MOJIUGHUIMPOBAHHOM CKAHUPYIOIIEM MEXaHHW3ME IIOMCKa HHULUHUPYIOIIEro KOJOHA.
CoBceM cBexHe MyOJIMKAIMM B COJIMAHBIX JXKYpHajaxX MOJATBEPXKIAIOT CYIIECTBOBaHUE
Takux MexaHuzMoB. OHM OyayT Takxke oOCyxkaaTbcsi B jAokiane. Hakonen, Oynyt
NpPUBEJCHb MMEIOUIMECs CBeIeHUs O OelKoBBIX (haKTopax, KOTOpPhIE BEPOSTHO
00CITy’)KUBAIOT KEM-HE3aBUCUMYIO TpaHCIAuuu. Oco0eHHO MoApoOHO OyIyT 00CYXIaThCs
cBoiictBa (pakTopa elF4G2, romonora 6omnbinoi cyobenunuiibl elF4F, el[F4G1.
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MEXAHU3MbI PHK JIOKAJIU3ALIMU U JTOKAJBHOM TPAHCJISILIUA B
HEMPOHAX

M. Yekys1aeBa
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JIOIIOJITHEHUE CTPYKTYPBI 50S CYBUACTUIIBI APXEMHON PUBOCOMBI

A.T. T'adayaxakoB, U. B.Murpomun, C. B. Tumenko, A. O. Muxaitjnna,
H. A. HeBckas, C. B. Hukonos u M. b. I'ap0ep

azat@yvega.protres.ru

B navaie Beka mosiBUiack cepus CTpyktyp 50S puOGOCOMHON CyO4acTHIBI U3
raioduinbHON apxeu H.marismortui ¢ BBICOKMUM pa3pelieHueM, Ho OOKOBbIE BBICTYIBI P 1
L1, a Ttakxe 4acTh 3JE€MEHTOB LIEHTPAJIbHON YaCTU B 3THX MOJENSIX OTCYTCTBOBaIU. B
2013 romy Ham yaajaoch MEPEYTOYHUTb M CYIIECTBEHHO JOMOJHHUTH MOJEIb 3TOH
pubocoMHO# cyOuacTuibl. TeM He MeHee, OCTaBalIKUCh MPOOEIbl B CTPYKTYPE MOIBUKHBIX
O00okoBbIX P- m L1-BeICTynOB apxeiHoW puOOCOMBI. [[is TOro 4YToOBI 3aroOIHUTH 3TH
npoOesbl, a TakKe MCCIeIOBaTh CTPYKTYPHBIE OCHOBBI B3aUMOJICHCTBHUS 3JIEMEHTOB P-
BBICTYIIA, MBI ONpPEAEININ HPOCTPAHCTBEHHBIE CTPYKTYpPbl M30JIMPOBAHHOIO apXEWHOIO
pubocomuoro 6enka L11, kommnekca pparmenta 23S pPHK ¢ nepBsiMu 1ByMs JOMEHAMU
o6enka PO wm storo jke komriuiekca, aomnoiHeHHoro Oenkom L11. Kpome Toro, mis
JNETAIbHOTO HM3y4YeHUs! B3aUMOACHMCTBUS OONBIION CyO4acTHUIBI apXelHON pubOCOMBI C
AHTUOMOTHKAMU THA30JBHOTO Kjacca, pelleHa CTPYKTypa KOMIUIEKCa OCHOBaHHs P-
BBICTYNIAa apXeWHOl puOOCOMBI ¢ THOCTpenTOHOM. [lomyueHHBbIE CTPYKTYpHI MO3BOJIUIH
0XapaKTepU30BaTh TPACKTOPUH JIBIKEHUS MOJBIKHBIX JOMEHOB apXeHHBIX pUOOCOMHBIX
oenkoB L11 u PO, a Taxke Oenok-OenkoBsie 1 pPHK-6enkoBbie KOHTaKTHI B cocTtaBe P-
BBICTYTIA.

OmnpenenenHas HaMH CTpPYKTypa crnenuduueckoro L1-cBs3piBaromiero ¢pparmeHta
23S pPHK wu3 H.marismortui u MOJEKYJISIPHO-AUHAMUYECKAss MOJIEIb KOMILIEKCA 3TOrO
¢parmenta PHK ¢ pubocomusiM 6enkom L1 w3 Toro ke opraHu3ma, ObUIM BIHCaHBI B
cTpyktypy 50S pubocomuoit cyOuactuuel H.marismortui. CpaBHUTENbHBIM aHAIN3
CTPYKTYphI apXeiHoil prOOCOMBI C CYIIECTBYIOIIUMHU CTPYKTypamMHu prHOOCOM M3 APYrUX
OpraHu3MOB BBISIBIJI KOHcepBaTU3M PHK-0enKkOBbIX KOHTAaKTOB W TO3BOJMI HaWTH
oOmacte u3ru6a cnupanu 76 B 23S pPHK. B cnyuae H.marismortui oHa pacrionaraercs B
obnactu BoOOn-mmap U2140°G2235 u G2141-U2234. Takum 06pa3omM, Mbl BUJIUM, YTO €CITU
MOJBIKHOCTh P-BhICTyna 3aBUCHUT OT THOKOCTH COCTABISIONMIUX €ro OEIKOB, TO
noABIWKHOCTH L1 BhicTyma o0ycnoBieHa «mapHupom» B criupanu pPHK.
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SPECIFIC RECOGNITION OF MESSENGER RNAs ENCODING INTEGRAL
MEMBRANE PROTEINS BY CONSTITUTIVELY EXPRESSED COLD SHOCK
PROTEINS IN ESCHERICHIA COLI.

E. S. Bochkareva, D. Benhalevy, 1. Biran and E. Bibi

Elena.bochkareva@weizmann.ac.il

Translation-independent mRNA localization represents an emerging concept in cell
biology. In order to identify proteins that probably involved in localization of the integral
membrane protein encoding mRNAs (MPRs) in E. coli, we verified a hypothesis that such
mRNAs might be recognized through their uracil-rich segments.

We designed DNA sequences to produce the model untranslatable transcripts that
mimic uracil-rich MPRs or cytosolic uracil-normal mRNAs (CPRs). By utilizing in vitro-
synthesized biotinylated RNAs and Streptavidin beads pull down method with E. coli
extracts, we identified a highly specific interaction that takes place between uracil-rich
model RNAs and the cold shock proteins CspE and CspC, which are normally expressed
under physiological conditions. Co-purification studies with E. coli expressing 6His-tagged
CspE or CspC confirmed that the specific interaction occurs also in vivo with the non-
biotinylated uracil-rich model RNAs. Furthermore, high throw put sequence analysis of
endogenous RNAs isolated in complexes with 6His-CspE demonstrates overrepresentation
of MPRs in these complexes. In addition, over-expression of CspE increased the amount of
its most strong binders MPRs in the soluble ribosome-free fraction and on the membrane,
and also showed a mild but positive effect on the membrane-expression of the integral
membrane proteins. We suggest that the cytosolic complexes of CSPs and particularly of
CspE with MPRs might be involved at early stages during MPRs targeting to the
membrane.
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REGULATION OF THE GTPASE ACTIVITY OF THE TRANSLATION

ELONGATION FACTOR G
S. Steinberg
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CAXAPHOE JIEI'O: OT CPABHUTEJIbHOU TEHOMHUKHU U MACCOBBIX
JAHHBIX K HOBBIM 'EHAM U UX PEI'YJISIHUAA
M. C. I'eabpang
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TPUILUATH JIET UCCJEJOBAHUM QB-PEIIJIMKA3BI: UTO MbI Y3HAJIU U
YTO NPEACTOUT Y3HATH?
A. b. YerBepun

Hncmumym 6enka PAH

Qp-perunkaza (PHK-3aBucumas PHK-nmonumepasa Gakrepuodara QP) oGmamaer
HETPEB30IIEHHON CIIOCOOHOCTHIO Pa3MHOXKATh MOJUHYKICOTHABI in vitro. B xonme 1985
roga B MHctuTyTe Oenka Obuta oOpa3oBaHa rpymnmna ouoxumun BupycHsix PHK ¢ menbio
OPUMEHUTh 3Ty CIHOCOOHOCTh Qf-perumkasel  anst  cuHTe3a wmarpuuHbix  PHK,
UCTIOJIB3YEeMBIX B OECKJIETOYHOH CHUCTeME TPAHCISALUH. XOTS MPAKTHUYECKOTO PELICHUS
MOCTaBJICEHHOW 3aJlaud HaijieHo He Obuto, paboTa B JaHHOM HANpaBICHUU Jaya sl
HEOXXHJIAHHBIX BaKHBIX Pe3ysbTaToB. B uacTHOCTH, pa3ragana npuposa "6e3MaTpuyHoro”
cunte3a PHK Qp-pemnukazoit, otkpeita cnocooHocts Monekynl PHK k cnonTanHbiM
pEeKOMOUHAIIMAM, YCTAaHOBIIEH HEOOBIYHBIN CII0C00, C MOMOIIBI0 KoToporo Qp-perukasza
pa3Iu4aeT CBOM U YY)XXHE MaTpullbl, OOHapykeHa HoBas (YHKLHUS caMOro OOJbIIOIO
pubocomHoro Oenka S1, TakkKe SBISIOMIETOCS OJHOM W3 PEIUIMKA3HBIX CYObEIMHHII.
Hakonen, mosiyueHbl MOJIEKYJISIPHbIE KOJIOHHMHM, CTaBLUIME OCHOBOH  CJEIYIOLIETO
MOKOJICHUSI METO/IOB CEKBEHHPOBAHUS HYKJIEMHOBBIX KHUCJIOT M MO3BOJIMBIIAE TIO-HOBOMY
B3IJIIHYTh Ha MPoOJeMy MPOUCXOXKACHUs ku3HH. OgHako 10 cux mop Qp-pemmkasa He
packpblla BCEX CBOMX TaifH, U €€ UCCIIETOBAHMS CYJIST HOBbIC HHTEPECHBIC HAXOJIKH.
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SURPRISES AT THE 5° END OF BACTERIAL mRNA

N. Vasilyev!, A. Gao!, D. J. Luciano?, P. L. Foley?, P.-K. Hsieh?, J. G. Belasco?, and A.
Serganov!

!Department of Biochemistry and Molecular Pharmacology, *Kimmel Center for Biology
and Medicine at the Skirball Institute and Department of Microbiology, New York
University School of Medicine, New York, NY 10016

mRNA degradation enables rapid changes in protein biosynthesis and affects the
adaptability of all organisms to environmental conditions. mRNA degradation is especially
important for bacteria, which live in a constantly changing environment. In Escherichia
coli, hundreds of mRNAs decay through a 5'-end-dependent pathway. It was postulated
that the 5’-end-dependent mRNA degradation begins with the conversion of the 5'-terminal
triphosphate to a monophosphate by the RNA pyrophosphohydrolase RppH, a member of
the Nudix hydrolase superfamily. This event triggers rapid ribonucleolytic attack of mRNA
by RNase E as a prelude to further degradative events.

We showed that Escherichia coli RppH (EcRppH) requires at least two unpaired
nucleotides at the RNA 5’ end and prefers either G or A at the second position. To
understand the mechanism of RNA recognition and catalysis, we determined the X-ray
structures of EcRppH in apo and RNA-bound forms. EcRppH interacts with RNA by a
bipartite mechanism involving specific recognition of the 5'-terminal triphosphate and the
second nucleotide, thus enabling discrimination against mononucleotides as substrates. The
structures and mutational studies suggested a catalytic mechanism and revealed the
molecular basis for the preference of the enzyme for RNA substrates bearing guanine in
the second position. Together, our data explain the modest sequence specificity of ECRppH
and its stringent requirement for at least two unpaired nucleotides at the 5 terminus.

Surprisingly, our structural data suggested that the terminal phosphate at the 5'-
triphosphorylated RNA end interferes with the hydrolytic step of the catalysis. Our in vitro
kinetics studies showed that EcRppH removes a phosphate from the diphosphorylated
RNA ~75-fold more efficiently than it removes pyrophosphate from the triphosphorylated
RNA. Therefore, conversion of diphosphorylated RNAs to monophosphorylated ones
could be the major function of RppH in cells. Using a new assay, we discovered that
several tested cellular mRNAs contain ~50% species in diphosphorylated form in the wild
type cells. The content of the diphosphorylated mRNA is higher in the [JRppH strain.
These observations suggest that the 5'-end-dependent RNA degradation requires
conversion of the 5'-terminal triphosphate to diphosphate by the activity of a non-identified
enzyme. RppH continues the degradation pathway by removing a phosphate from the
diphosphorylated mRNA. Thus, our studies challenge a common perception that bacterial
mRNAs contain 5'-terminal triphosphate and suggest a new mechanism for the 5'-end-
dependent RNA decay.

The 5'-end-dependent mRNA degradation pathway in bacteria could be paralleled
with a conceptually similar pathway in eukaryotes. The eukaryotic pathway is triggered by
a Nudix hydrolase DCP2, which removes a cap structure from mRNA. Activity of this

-22 -



7 urons buocunmes benxa 6 konmexcme cospemeHHOU CMPYKMYPHOU OUOT02UU

enzyme is stimulated by several protein factors. Given principal similarity between 5'-end-
dependent degradation in bacteria and eukaryotes, we conducted genetic screening to find
protein modulators of the degradation in E. coli. We identified the metabolic enzyme
diaminopimelate epimerase (DapF) as an accelerator of the 5'-end-dependent mRNA
degradation in E. coli. Remarkably, DapF directly binds to RppH and stimulates its
catalytic activity. DapF converts L,L-diaminopimelate to meso-diaminopimelate, a
precursor of L-lysine and an essential component of the bacterial peptidoglycan layer. The
ability of DapF to stimulate mRNA degradation has been implicated in the osmotic stress
response, amino acid metabolism, and growth phase transitions. These cellular processes
are relevant to host-pathogen interactions, and their coordination by RppH may help to
explain the importance of this pyrophosphohydrolase for the invasiveness of bacterial
pathogens.

To understand the molecular mechanism by which a metabolic enzyme can
accelerate RNA degradation, we have determined high-resolution X-ray structures of a
quaternary complex comprising E. coli RppH, DapF, and their respective substrates. These
structures reveal a large binding interface between RppH and DapF that is far from the
catalytic site of RppH but somewhat closer to its RNA-binding cleft. This structure and
related biochemical data shed light on the mechanism by which DapF stimulates RppH
catalysis. The RppH-RNA-DapF complex is the first heteromeric protein assembly
involved in bacterial RNA degradation whose structure has been determined in its entirety.
The insights gained from these studies may have important implications for the control of
mRNA decay in higher organisms due to the functional similarity of the RppH-DapF
complex to the protein complexes that decap mRNA in eukaryotes.
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IOM - HOBAS ’KU3Hb CTAPOT'O METO/IA.

C. H. Ps3anneB u Bce-Bce, KTO IIOMOT I

sryazant@ucla.edu
California NanoSystems Institute at University of California, Los Angeles, USA

OnekTpoHHass MMUKpockonus (OM) Ha nporskeHun nociaeaHux S50 JieT HaxoauT
IIMPOKOE MPHMEHEHHE TPU HCCICAOBAaHUHM PA3IUYHBIX OHOJIOIMYECKHX OOBEKTOB.
[TpuMeHUTENHHO K OMOJOTMYECKHMM MaKpOMOJEKyJdaM M KOMIuIeKcaM (Oenkd, BHPYCHI,
pubocombl ¥ Tp.) ObUTIH pa3paboTaHbl METOABl HeraTuBHOTO KOoHTpacTupoBaHus (HK) u
orreHeHus. O0a 3T MeToja MHUPOKo mpumMeHsumch B Muctutyte benka. B nactosimee
BpeMs IIMPOKOE BHUMAHME NMPHUBIEKAET METOJ OBICTpOro 3amopakuBaHus (Kpuo-OM) u
TPEXMEPHOHW PEKOHCTPYKUHMH WHAMBUAYAJIbHOM YacCTHUIbl, KOTOPBIM IIO3BOJISAET PEIIAThH
CTPYKTYpY ¢ paspelienreM okono 3 A. Dtor meron Bnutan B cebs 50-neTHuil onsir OM u
aBisieTcs TpuMpoM DM B coBpeMeHHOH Hayke. C pa3BUTHEM METO/a, «BTOPOE JIBIXaHHE)»
oOpenu MHOTHE Kiaccuueckue nmoaxonasl, Bkiarodas HK. HK B komOuHanmu ¢ TpexMepHOi
PEKOHCTPYKIMEN HMHIUBUAYaIbHOW YaCTUIBI IO3BOJISIET OBICTPO MOJIYYUTh MOJEIU C
paspemennem 12-15 A, uto mocraTouHo a1 MoJeKyJIpHOro MojeaupoBanus. IIpu sTom
Kpuo-OM uMeeT cBou OrpaHUuEHUs, HapuMep, 1o paszmepy vactuil (He meHee 150 x/la) u
OTHOPOAHOCTH oOpa3ma. B mokmanme OyaeT OCBENIEHO COBPEMEHHOE COCTosHuE OM,
00CYXJIEHBI TIOAXOBI K PEIICHUIO OMOJOTHMYECKHX CTPYKTYp C MOMOIIpI0 DM, a Tarxxke
IIPUBEIEHBI JIeTAIU MeTo1a Kpro-OM.

YnpoleHHaa cxema paboTbl C 3aMOpPOXKeHHbIMMU 06pasuamu.
MHorouncneHHble 06pasLpbl TeCTUPYOTCA € NoMoLbio HK, ayuwwinii
MCMNO/b3yeTCs A8 3aMOPAXKMBAHUA. 3aMOPOKeHHble 06pasLbl

| | | | | | NPOBEPAIOT Ha MUKPOCKOMNE CPEHEro YPOBHA 1 OTBMPAIOT iydlime
' ' ' ' ' eeee ' CETOYKM. ITW CETOUKM aHaNM3MpPYLOT ¢ nomolubto Titan Krios.

MpuroToBneHue obpasuya

e SV Fie T W e

MonyyeHHble AaHHble NOABEPraloTCa KOMMNbioTepHOI 06paboTke ¢

\l/ \1/ \1/ \l/ \l/ \1/ LLe/1bto MONyYEeHUst TPEXMEPHOW CTPYKTYpbl. B 3aBMcMmocTv ot
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KAJIBITAMH HAPYIIAET CBSI3b MUTOXO/APUI C BAMEHTUHOBBIMHU
IMPOMEXYTOYbIMHU ®PUITAMETAMHA

A. A. Munun, A. K. Cypun, JI. 5S1. Uno3zemuen

-25-



buocunmes benxa 6 konmexcme cospemeHHOl cmMpyKmMypHOU buoio2uu 8 urons

HOW MICROTUBULE MOTORS ORGANIZE THE CYTOSKELETON

V. 1. Gelfand
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ImmTAC REAGENTS: HIGH AFFINITY T CELL RECEPTOR-BASED BI-
FUNCTIONAL BIOLOGICS FOR REDIRECTED TUMOUR KILLING

N. Lissin, N. Liddy, J. Harper, G. Bossi, S. Paston, P. Molloy, T. Mahon, E. Baston, F.
Bianchi, B. Cameron, A. Johnson, P. Todorov, M. Sami, N. Hassan, A. Vuidepot, B.
Jakobsen

nikolai.lissin@immunocore.com
Immunocore Ltd., 101 Park Drive, Milton Park, Abingdon, United Kingdom.

An important group of cancer-associated targets is those presented as MHC class I-
restricted peptides. Derived from endogenously processed proteins, and naturally targeted
by T cell receptors (TCRs), they represent a much broader repertoire of antigens, compared
to those targeted by conventional monoclonal antibodies. However, as a consequence of
the negative selection in the thymus, cancer-specific circulating T cells possess low affinity
TCRs, which limits their ability to mount a sufficient immune response to destroy tumours.
ImmTAC reagents (immune mobilising mTCR against cancer), developed by Immunocore
Ltd., are bi-functional biologics comprising soluble high affinity monoclonal T cell
receptors (mTCRs) fused to an anti-CD3 single chain antibody. Binding with high affinity
to cells presenting a target peptide, even if the peptide is displayed at a low number of
copies per cell, InmTAC reagents are capable of activating unstimulated T cells and re-
directing them to release cytokines and kill cancer cells. ImmTAC reagents with
specificities to a diverse range of peptide-MHC antigens have been generated and tested.
The most advanced ImmTAC reagent, IMCgp100, is an ImnmTAC with picomolar affinity
to an HLA A2-restricted peptide 280-288, derived from the well-characterised melanoma-
associated glycoprotein 100 (gp100). The drug is currently undergoing clinical trials in
malignant melanoma in the UK and USA.
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A NOVEL MECHANISM OF RIBOSOME DIMERIZATION REVEALED BY
SINGLE- PARTICLE CRYO-ELECTRON MICROSCOPY
A. Guskov

University of Groningen

bakrepun criocoOHBI PEryIMpPOBaTh aKTUBHOCTH pubocoM depe3 auMepusanuto 70S
pubocom B HeaktuBHble 100S xommiekcel. Mbr uzyumin 100S xomruiekcsl pubocom u3
O6akrepun Lactococcus lactis ¢ TIOMOWIBIO KPHO-DJICKTPOHHOH MHKPOCKONUH U
OOHApYXWJIM HOBBIH MEXaHHU3M JUMEpHU3alMH. B NPOTHBOMOJIOXKHOCTH MEXaHU3MY,
YCTQHOBJICHHOMY IIPH U3yYCHUU TUMepHU3aluu pudocoM B Oaktepuu Escherichia coli, Tne
U TUMepu3aniu HeoOxonumo Haimumdue O0enkoB hibernation promotion factor (HPF) u
ribosome modulation factor (RMF), mnst numepusanmu pubocom B L. lactis NCTIONb3yeTCS
neynomeHnblid 0enok HPFlong. N-momeHn 3Toro 6enka cBS3BIBACTCS B TOM XKeE CaiiTe, 4To
u HPF B E. coli, omnako C-nomen B otninuue oT RMF, cBsi3biBaeTcs B ieHTpe untepdeiica
mumepuszauuud. bonee Ttoro, B 100S kommuiekce B L. lactis He HaOmogaroTCs
koH(popmannonHele m3MeHeHus B 30S head nomene, a mociemoBaTeNbHOCTH Shine-
Dalgarno u Bxonm B TyHHens MPHK noctynnsel. JleaktuBamust pubocom B L. lactis
MIPOUCXOIUT H3-3a O10KupoBKH pacrniozHaBanus MPHK Gmaronaps mumepusanun HPFlong.
buonnpopMaTudecknii ¥ (UIOTCHETUYSCKUI aHAIM3 MMOKa3all, YTO TakKas IUMEpPU3aIIHs
pubocom Ha ocHOBe aumepusanuu OenkoB HPFlong sBisercs Hambosnee dYacTbiM
MEXaHU3MOM JHMEPHU3AIUUA PUOOCOM B OAKTEPHSIX.
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IMPUKJIFOYEHUA C BEJIKOBBIMU CTPYKTYPAMUM
A.T'. Myp3un

MRC Laboratory of Molecular Biology, Francis Crick Avenue, Cambridge CB2 0QH, UK

Ot nauana B Mucturyre benka Oonee copoka JeT Ha3ad, TIaBHBIM MPEAMETOM
MOETr0 Hay4YHOTO MHTepeca Oblaa W OcTaércs MPOCTPaHCTBEHHAasl CTPyKTypa OenkoB. Ha
NPOTSDKEHUH BCETO 3TOTO BPEMEHH, MOM HCCIENOBaHHUA B OO0JIACTH TEOPETUYECKOTO
aHanmM3a U KiIacCU(UKAIMK JIIOOBIX OENKOB ¢ M3BECTHOM MPOCTPAHCTBEHHON CTPYKTYpOH
JTaBaJId OTBETBJICHUS B CMEXKHbIE 00J1aCTH MOJIEKYJISIPHOW OMOIOrUY, OMOXUMHH, TEHETHKH
U JIpYTUX JUCLUHUIUIAH, TOPOJUB OOJBIIOE KOJIUYECTBO COBMECTHBIX MPOEKTOB C YUEHBIMHU
MHOTHX CTpaH MHpPa MO W3YYEHHUIO OTAEIBHBIX OCTKOB M OENKOBBIX (CyIep)ceMeicTB, UX
BEPOATHOTO IIPOUCXOXAECHUS M DBOJIOLUHU, NPEICKA3aHUI0 W YCTAHOBJIEHMIO UX
CTPYKTYpbl M (QYyHKIMH. B CcBOEM BBICTYIJIEHHMHM $I PAacCKaXXy O HEKOTOpBIX Haumbosee
3HAYUTEIBHBIX C MOEHW TOYKM 3peHus “ToO0ouHBIX” paboTax, BKIIOYas HeIaBHEE
YCTaHOBJIEHHE CTPYKTYphl arperatoB Tay-OejlKa W3 MO3ra IOpaK€HHOro OO0JIe3HbIO
AunbureiimMepa.
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NON-GLOBULAR PROTEINS : FROM SEQUENCE TO STRUCTURE AND
FUNCTION
A.V. Kajava

andrey.kajava@crbm.cnrs.fr

Significant progress has been made in the determination of globular structures with
their number today passing over a hundred thousand structures. However, a major portion
of proteins carrying fundamental functions also contains non-globular regions that cannot
be easily determined neither by experimental structural methods nor by homology
modelling. This so-called "dark" proteome mostly consists of intrinsically disordered
regions, tandem repeats, amyloidogenic regions, low-complexity sequences and
transmembrane domains. The bioinformatics analysis of the "dark" proteome is an
emerging concept in protein science. Census and annotation of non-globular proteins
requires special computer programs and databases, since the conventional approaches
predominantly developed for globular domains have limited success. Discovery of these
domains and study of their sequence-structure-function relationship promise to be a fertile
direction for research leading to the identification of targets for new medicaments and
vaccines. This presentation will provide a survey of current challenges in this area
including development of bioinformatics tools for the identification of protein repeats and
amyloidogenic regions, prediction of the 3D structure of these proteins, inferring of their
functions and links to human diseases.
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TEPMOJUNHAMUKA CTABMWIN3ALIUU CTPYKTYPbBI MAKPOMOJIEKYJI B
NHCTUTYTE. OTAIIbI PA3BUTHUA.

C.A. IloTrexun
Hncmumym 6enxka PAH.

Jloknan mpejacTaBiseT coOOM MOMBITKY CHCTEMAaTHU3allMM OCHOBHBIX Hay4HBIX
pe3ysbTaTOB, IMOJIYYEHHBIX B JIAOOPATOPUU/TpyINIEe TepMOAMHAMUKU Oenka WHcTHTyTa
6enka PAH c momenTa ee opranuzanuu. B noknage OyayT chopMyaupoBaHbl OCHOBHEIE
pe3ysibTaThl, OLEHEHO UX 3HA4YCHHWE IS TOHUMAHWS NPUHIUIIOB OpTaHU3AINH
MaKpoMOJeKy (OenKH, MOTUHYKICUHOBBIE KUCIIOTHI, JIUMHIBI, MOJCIIbHBIC TOTMMEPHI) U
OLIGHKE BKJIQJa PAa3IMYHBIX (PU3HKO-XMMUYECKUX (AKTOPOB B ISHEPreTUKY M OOBEMHBIC
U3MEHEHHS NpU KOH(OPMAIIMOHHBIX MPEBpAICHUSIX. 3HAYCHHE HOBBIX NPHOOPOB U
METO/IOB, CO3aHHBIX MPH HEMOCPEACTBEHHOM YYacTUU COTPYIHHKOB JIA0OPATOPUH, LIS
pa3BUTHS TEPMOAWHAMHKH CTAaOWIM3alMM CTPYKTYpPhl MakKpOMOJEKYJ Takxke Oyzaer
00CyXaaThCsl.
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COBPEMEHHBIE OAXOAbI K HCCJEJTOBAHUIO ®YHKIIUHA Y-BOKC-
CBA3BIBAIOLIEI'O BEJIKA

A. H. JIaoun, U. A. EauceeBa, A. H. [loponun, E. A. Cmoann, U. B. Ky1akosckuii, Jl.
I1. OBYMHHUKOB.
lyabin@vega.protres.ru

Y-60kc-cBs3piBatomuii 6eok 1 (YB-1, YBX1) — 310 MHOTrOoQyHKIIMOHAIBHBIN
JIHK-, PHK-cBs3pIBatomuii 0€710K MO3BOHOYHBIX, KOTOPHIH BXOJUT B CEMEHCTBO OEIIKOB,
COJIEp>KaIllMX JPEBHUM, HBOJIOIMOHHO KOHCEPBATUBHBIM JOMEH XOJIOJOBOTO Iioka. B
KJIeToyHOM siipe YB-1 MokeT mnpuHUMaTh ydyacTHE B pEIUIMKAllMU, penapanuu,
tpanckpunuuu JIHK u crmaiicuare npe-mPHK. B murommasme YB-1 crabunusupyer
MPHK u ydactByeT B perymsinuu Tpancisiuu, coptupoBke PHK B mukpoesukyibl. Tem
HE MEHee, Ha HACTOSIIMA MOMEHT HET YEeTKOro IMOHHUMAaHHsI TOro, KaKhe IMpPU 3TOM
KJIETOYHBIE MpOLECcChl (MporpaMMbl) KOHTponupyeT YB-1, Ha Kkakux sTamax TeHHOU
AKCIIPECCUU OH JIEHCTBUTENLHO ACMCTBYET M HACKOIBKO OOIIMPHO BIMSHHUE 3TOTO Oelka
Ha JKcrpeccuio reHoB. OIHHMM M3 BCEOXBATHIBAIOUIMX TOAXOJOB K PEIICHUI0 3TON
npoOJieMbl SBIISETCS HM3yUYEHUE OKCIPECCMH T'EHOB B KIETKAaX C BBIKIIOYEHHON U
MOBBILICHHON JKCIIpeccueit reHa YB-1 COBPEMEHHBIMH METOJIaMU
BBICOKOIIPOU3BOIUTEIBHOTO CEKBEHUPOBAHHUS.

B nannoit pabote Mbl monyunnu kiaetounyto nuauio HEK293TAYB-1, B koTopoii ¢
nomotipio cucreMbl penaktupoBanus reHoma CRISPR/Cas9, skcmnpeccuss YB-1 Obina
MOJIHOCTBhIO TMoAaBiieHa. CpaBHEHHE OJTOH KIETOYHON JIMHUM C HUCXOOHOW JIMHUEH
HEK293T u xnerkamu HEK293T, oBepakcipeccupyOImUMU JOTOTHUTEIbHBINA 0eoK Y B-
1 ¢ mna3Muel, MO3BOJIMIIO YCTAHOBUTH, YTO MPH MOHUKEHUH U MOBBIIMICHUU KOJIMYECTBA
YB-1 cHmxaercs ckopocTh AeneHus kinetok. IIpu atom mogasnenne skcnpeccun YB-1 B
KJIETKax HE BIMSET Ha YPOBEHb TOTAJIBHOM TPAHCISALUU, B TO BPEMS KaK OBEPIKCIIPECCHS
YB-1 yMmeHbIIaeT TOTaJbHYIO TpaHciasauuio npumepHo Ha 20-30%. JlaHHble M3MEHEHUs
ObUIM TPOAHAJIM3UPOBAHBI MeETOJOM puOocomMHOoro mpodaitnunra (Ribo-Seq) u
BBICOKOTIPOU3BOJUTENBHOTO CEKBEHUpOBaHMs TpaHckpuntoma (RNA-Seq).
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KHUHETUKA CBOPAUUBAHUA I'VIOBYJISIPHBIX BEJIKOB IN VITRO: OT
KJIYBKA 10 OJIMT'OMEPA
I'. B. CemucoTnoB

nina(@vega.protres.ru

B pannoit pabore mnpuBOASTCS AKCIEPUMEHTAIbHBIC J@aHHBIE U OCHOBHBIE
pe3yNbTaThl HUCCIEAOBAHHUS KHUHETHUYECKUX IPOLIECCOB CBOPAUYMBAHMS TIIOOYISIPHBIX
0enkoB in vitro, npoBogumoro B TeueHue 30 net B mabopatopuu ¢uzuku Oenka Mucruryra
oenka PAH. ®opmupoBaHue CTPYKTypbl Oelka U3 Pa3BEPHYTOrO0 XHUMHYECKUMHU
JieHaTypaHTaMH (KJIyOKOOOpa3HOTO) COCTOSIHUSI OBUIO HCCIEIOBAaHO PSAOM  (U3HKO-
XUMHYECKHX METOJOB, OTPaXKAIOIIUX (POPMHUPOBAHUE PA3IUYHBIX YPOBHEH CTPYKTYpHOI
OpraHu3aiuy TI00yIsIpHOro Oenka (BTOPHMYHOW CTPYKTYPBI, THAPO(OOHOTO sapa,
YKECTKOM YMaKOBKH OOKOBBIX TPYII U YETBEPTUYHOU CTPYKTYpHI). [lokazaHo, 4TO mepBbIM
JTarioM CBOpayuBaHUs Oenka siBisercs (GOpPMHUPOBAHHE 3HAYUTEIHLHON YacTH SJIEMEHTOB
BTOPUYHOU CTPYKTYpHI (U, CIe0BaTeNbHO, THAPOPOOHBIX KiIacTepoB) Oenka. Bropoit atan
3akiouaercss B GopMupoBaHUHM TUAPOGOOHOrO sAapa THoOylIspHOro Oenka U B €ro
roOynsipuzanuu. Ha TpeTeeM 3Tane MpOUCXOIUT OCTpOMKa (MM MepecTpoiKa) 4acTu
9JIEMEHTOB BTOPUYHOM CTPYKTYphl M JKECTKas yIaKoBKa OOKOBBIX TPyIMIl C
BOCCTaHOBJICHHEM (DEpPMEHTATHUBHOW aKTHMBHOCTH. DTH BHYTPUMOJEKYISPHBIE MPOLIECCHI
CYIIECTBEHHO pAa3HECeHbl IO BPEMEHHM U TMPOSABIAIOTCS B CBOpPAuYMBAaHUU BCEX
UCCIICIOBAHHBIX TJIO0YIspHbIX OenkoB (Oosiee 10), pasmUYHBIX MO THUIY BTOPUYHBIX
CTPYKTYp U TOTMOJOTHH YKJIAJKU MOJUNENTHIHON 1enu. MeaneHHbIe MPOLECcChl KECTKOM
YIIaKOBKH OOKOBBIX TPYII KOHTPOJIUPYIOTCA KaK cCis-trans W30Mepu3alfeil mMpOoIMHOBBIX
OCTaTKOB, TaK W HE CBSI3aHHBIMH C MPOJMHOBOM H30MepHu3alrell BHYTPUMOIEKYIIPHBIMU
MpoIleCCaMH  HEU3BECTHOM TMPUPOJBI, W WHTHOUPYIOTCS TIPH B3aUMOJICHCTBUU C
[IarnepOHaMHU.

dopMHUpOBaHUE YETBEPTUYHOU (OTUTOMEPHOI) CTPYKTYphl OENKOB 3aBHUCHT OT
KOHIIEHTpAlluu OelKa W MOXET MPOUCXOANTh KaK TMOJHOCThIO CIIOHTAaHHO, TaK H
KOHTPOJMPOBATHCS TUTAHIAMHU U KOPaKTOpaMHu.

dunHaHCcOBas MOJAECPKKA HCCIeNOBaHU oOecrieunBanach rpantamu Poccuiickoro
HayyHoro ¢onga (rpant Ne 14-24-00157) a Ttaxke QonnoB PDPDU, Copoca,
Muno6pHayku, npesuanyma PAH, HFPS u HHMI.
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MOJIEKYJIAPHASA ITUATHOCTHUKA PAKA B IIOXY
NMEPCOHAJNU3UPOBAHHOM MEJUIINHBI.
B. PeBa

Hucmumym 2enomuxu u MHO2OMACUIMadHot OuoI02uu npu MeOUYUHCKoM yenmpe Maynm
Cunail.

['oBopst O MOJNEKYISAPHOW JUArHOCTUKE paka, HEOOXOAMMO pa3iuyaTh JBE
OCHOBHBIE 33J]a4M: IepBas 3a7aya - 3TO 3a/1a4a paHHEW U CBEpXPAHHEW JUArHOCTUKH paka.
Bropas 3amaua - 3TO ompelaeneHue KIMHUYECKUX XapaKTEPUCTHK KOHKPETHOI'O
3a00JieBaHUs, YTO BKIIIOUAET B ceOsl ONpeAesieHuE arpecCUBHOCTU OIYXOJH, MPOTHO3,
ONPEACIICHUE PE3UCTEHTHOCTH K ONPEACIIEHHON XEMOTEpanuu, OIPEICICHUE T'€HOB-
BOJAUTENEH  paka, AaKTHUBUPOBAHHBIX  MOJICEKYJSPHBIX  IIyTE€H-BOOUTENIEH  paka,
MOTEHIIUAJIbHBIX OENTKOB-MUIIICHEN ISl JIEKAPCTB, UMEIOLINXCS JIEKapCTB U PE3UCTEHIIUU K
KOHKPETHOW HaIlpaBJIE€HHOU Teparuu.

OcHOBHOE HampaBJICHHE paHHEH M CBEpXpaHHEH NMArHOCTHUKU - 3TO OOHApYyX)eHUE
mytaiui B JIHK kpoBu wm B JIHK u3 cMbIBa BHYTPEHHUX IIOJOCTEH OpraHu3Mma.
Benymas runores3a B noucke myrauuid B JIHK xposu wnu B JIHK cMmbiBa 3akntouyaercs B
TOM, YTO €CJIM TAaKOBbIE€ MyTallMl OOHAPY>KUBAIOTCS, TO 3TO €CTh 3HAK TOTO, YTO YEJIOBEK
0onen pakom. OqHAKO, 3Ta THIIOTE3a OBUIA OMPOBEPTHYTa MapaJOKCAITBHBIM 00pa3oM B
HEJABHEM HCCIIEIOBAHUHN, NPOBEIAEHHOM B HLIO-PTOpKCKOM rociiutasie Maynt CunHail.
bbuto oOHapyXeHO, YTO MOYTH MOJIOBMHA S>KEHIIMH, MPOXOAAIIUX OO0ClIeIoBaHUE IO
MOBOJIy MEHOIAay3HOTO KPOBOTEUECHHS, UMEIOT MHOYKECTBEHHBIE MYTAI[MH, OOHAPYKEHHbBIE
B J/IHK maTouHOro cmpiBa B KJIIOUEBBIX MO3MIUAX TJIABHBIX PAKOBBIX OHKOTreHOB. Takwue
MyTalluu HaOIIOAI0TCS BO MHOKECTBE THUIIOB PAKOB M CBUJICTEIHCTBYIOT O MAacIITaOHOM
npouecce oHKoreneza. OnHako, MO cTaTUCTHKE 3aboneBaloT pakom He Oonee 10%
KEHIIMH, KOTOpbIE O0OpalialTcss MO TMOBOJY KpPOBOTEUEHHS. 3HAUUT, MPOIIECCHI
OHKOT€HE3a, BO-TEPBbIX, HE BCErJa 3aKaHUYMBAIOTCA 3a00JICBAHUEM, BO-BTOPBIX, OHHU
ropaszio 6ojee pacrnpoCTpaHEHbI, YeM CJEAyeT W3 CTaTUCTUKH 3a00JE€BaHUM, B-TPETHUX,
CYIIECTBYIOT €CTECTBEHHBIE MEXaHU3Mbl TPEJOTBpAIICHUS pa3BUTHS 3a00JeBaHUS,
KOTOpbIE HEOOXOIUMO ONpENeNUTh U HCMONb30BaTh B MNPOQPHUIAKTUKE PAKOBBIX
3a00JIeBaHUH.

Pemenune BTOpO# 3a1aun MOJEKYJISPHON JUArHOCTUKHU Oa3HpyeTcs Ha THUIOTE3E O
TOM, YTO BC€ KIMHUYECKH 3HAUMMBbIE XapaKTePUCTHKU 3a00JEBaHUS MOTYT OBITh
BBIBEICHBI U3 OCHOBHBIX MOJEKYISPHBIX Mpoduiel omyxonu, T.e. u3 myramui JTHK u
BEJIMYMH SKCIPECCUH T€HOB. [l pelieHus: 3Toi 3a7ayu Mbl TPEAJIOKUIA HOBBIA METOM
MOJIEKYJIIPHBIX CUTHATYyp, MO3BOJISIOIINNA MPEACKA3bIBATh KIMHUYECKUE XAPAKTEPUCTUKU
3a00JIeBaHUs 110 BEIMYMHAM IKCIPECCUU HEOOJBIIOro KOJIMUECTBA TeHOB-0noMapkepos. B
OCHOBE JIaHHOTO METOJAa JISKUT UJed TOMOJIOTHYECKOTO YCPEIHEHMS DJHEPIUu,
npeaioxkeHHas AinekceeM OUHKENbIITEHHOM ISl PEIICHHUS 3aJadyd  MpeJCKa3aHus
0enkoBoil cTpykTypbl. Mcmonb3ys Oonblivie HaOOphl MOJIEKYJISIPHBIX Ipoduiied u
KITFOUEBbIe KIMHUYECKHE XapaKTEPUCTUKHU 3a00JeBaHUS - TMPOJOJDKUTEIBHOCTh KU3HU
OOJBHBIX, BpeMs BO3BpAIIleHHsI 3a00JeBaHMs TOCTE MEPBOTO Kypca XUMHUOTEPAUH, - MbI
HallUTM  KJIACCU(PMKAIIMOHHBIE TEHBI-MapKephl W OKCIPECCHOHHBIE CHUTHATYpPHI ISt
MpeACKa3aHus Mporao3a 1 3PGHEeKTUBHOCTH XUMHOTEpanuu Jyisi ~20 pa3HbIX TUIIOB pakKa.
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A. B. DunkeanLIITeil

Jlabopamopus gusuxu 6erka Uncmumyma 6enka PAH, Ilywuno, Mockosckas obaacme,
142290, Poccuiickas @edepayusi.
afinkel@vega.protres.ru

CrocoOHOCTh  O€NKOB CIHOHTAaHHO (OPMUPOBATH CBOM  IPOCTPAHCTBEHHBIE
CTPYKTYpHI - AaBHIS 3arajika MOJICKYJISIPHON OUOJIOTHH.

B noknazne omucansl pu3nyYecKue TEOPUHU, OOBACHSIONINE BO3ZMOKHOCTh OBICTPOM
camoopraHuzanuu OenkoB (T.e. pelarole «mnapajgokc JIeBHHTaNs» IyTeM OLEHKH
BPEMEHH  NPEOAOJCHHs  CBOOOJHO-DHEPreTHYecKkoro  Oapbepa,  pasleisioniero
rnoOynsapubie HatuBHbie (N) u pasBepHyTthie (U) cocTossHHS O€IKOBBIX IIETICH, -
npeonosnenus kak B HanpaiaeHuu "oT U k N", tak u "ot N k U. Baxknyto ponb B Teopuu
UTpaeT TOYKa TEPMOJUHAMHYECKOTO (M KUHETUYECKOT0) PABHOBECHS MEXK/Y COCTOSIHUSIMU
U u N: 31ech OHa noy4yaeT NpoCTEeHIINI BU/.

Kak HuM mapagokcanbHO, TEOPETHYECKYI0 OIEHKY BPEMEHH CBOpaYMBaHUS
(mepexoma "ot U k N") nerde nmoiny4uth U3 aHAJIM3a pa3BopaurBaHus Oenka (mepexoaa "ot
N x U"), noToMy 4TO Jierye HaMeTUTh XOPOIIHiA MyTh Pa3BOpaYMBaHUS JTHOO0N CTPYKTYpPhI
Oenka, YeM XOpOIIMHA MyTh, BEAYIIMH K CTAOMIBHOM YyKIagKe, KOTOpas IOKa eIle
HEU3BECTHA CaMOll OEJNIKOBOM Iemu. A Tak KaK CKOPOCTU MPSMBIX M OOpaTHBIX PEaKIIHii
paBHBl B TOYKE paBHOBecHs (UTO cienyeT U3 (PU3MYECKOTO MPUHIMMNA JETaTbHOTO
paBHOBecusl), TO, Haias Bpemst mepexoza "ot N k U", nerko HallTH U Bpemsi CBOpAUMBaHUS
oenka (mepexona "ot U k N") - B XOpoIIeM COTrJIaCuu C OMBITOM.

Kommementapupiii (K TEOpUM  CKOPOCTEM MepexoAoB) aHalu3 o0bema
KOH(pOpMalui YKIaJoK IEenH, KOTopblii HyxHO, uas "oT U k N" B mouckax HauOolee
CTaOUITBHOM CTPYKTYPHI O€lika, MPOCKAaHUPOBATH - HA YPOBHE (DOPMUPOBAHUS U YIIAKOBKU
BTOPUYHBIX CTPYKTYp OUYEPUMBAET BEPXHUM Ipe/esl BpEMEH CBOPAUYMBAHUS U MPUBOJIUT K
AQHAJOTUYHBIM, XOTSI © MEHEE TOYHBIM pe3yJIbTaTaM.

[lepBast wacth »TOM paboThl (uccrnenoBanue mnepexogoB "or N k U") Obuia
nojiepxkana rpantamu Men. Muactutyta I'oBapna Xero3a (CIIA), PO®U u Iporpammel
"MonexynspHas u Knerounas buonorus" Ilpesunnyma PAH, a e€ Bropas uacTh
(uccnenoBanue nepexoqoB "ot U k N") - rpantom Ne 14-24-00157 PHO.
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