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II. Etran BukoHnauus JiP

Homep eramny: 1
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in vivo
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IloBHe HaliMeHYBaHHS IOPUAUYHOI 0co0H (260 ITIB ¢izuyHOi 0c00H): IHCTUTYT MOSIEKYIAPHOI
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

AnanTuBHA TPAHCIIALIS | Me€xaHi3MU KopekUii noMusnok amiHoauun-TPHK cuHTeTasamMu in vitro ta in vivo

Ha3sBa po6oTH aHIJIilICbKOIO:

Adaptive translation and editing mechanisms of aminoacyl-tRNA synthetases in vitro and in vivo.

Pedepar yKpaiHCBKOIO:

[TokasaHo, 1110 pefarysajibHa aKTUBHICTh KOPETyBaJIbHOIO JOMEHY apxeiHoi nenuun-TPHK cunrerasu i3 M.
thermoautotrophicus cnpsimoBaHa NpoTy NPUPOJHUX HEMTPOTEIHOT€HHUX aHAJIOTIB JIeMLMHY (HOPBaJIiHY i
HOPJIEHIMHY). 3 BUKOPHUCTAaHHIM OOUMCIIIOBAJILHUX Ta 6i0XiMiYHHUX METOJiB BUSIBJIEHO J1Ba HOBUX CyOCTpaT-
aCHUCTOBAaHMX MEXaHi3MU TiipoJiizy IOMUIIKOBO amiHoauniboBaHoi TPHK B pefaryioBajibHOMy akKTUBHOMY LIEHTPI
npokapiotHoi neiuun-TPHK cunrerasu i3 Thermus thermophiles. Ha 0CHOBI aHuX MOJIEKYJIIPHOI AMHAMIKU
3aIIPOIIOHOBAHO MeXaHi3M IoCT-TpaHcepHOro rinponizy Nva-A76 B LeuRSPh apxeii, mo cxoxxuil Ha 2-1
npejcTaBieHui mexaHism 1151 LeuRSTt. Po3po6iiena Mofiesib BUBYEHHS IOMUJIKOBOT'O BKJIIOUEHHSI HOPBaJIiHy Ha
Micie einuHy B 6isku E.coli Ha 0CHOBI mTamy 3 MOMIKOAKEHOIO PEJAKIiIiHOIO aKTHUBHICTIO eiuna-TPHK
CHHTETA3! Ta BIEPILE I0Ka3aHA MOXKJIMBICTD ileHTrdiKallii TOMUIKOBOTO BKIIOYEHHSI HOPBAJiHy 3aMiCTb JIEULIUHY
Ha piBHi noBHOro npoTteomy E.coli. [TokaszaHo, 1110 BUBYEHHSI BKJIIOYEHHS in Vivo HOpBaJliHy (3aMiCTb JIeHLIVHY) B
pizHi 6inku E. coli B ymoBax 11oro niiBuileHoi KOHLIEHTPallii B cepeoBullli 10Ka3alo € BUOIpKOBUM i B IEpPEBAXKHIN
6i7bIIOCTI MPOXOAUTD B TaK 3BaHi HECYTTEBI 1J1s1 )KUTTEHiSIBHOCTI 6aKTepii 6i7KKu. 3 BUKOPUCTAHHSIM 6i0XiMIYHMX Ta
004K CIIOBATIBHUX METO/IB ineHTHN(}IKOBaHO HOBUI CyOCTpaT-aCUCTOBAaHUM MeXaHi3M rifiposisy D-Tuposus-
TPHKTyr OTATT B sKoMy KijibKa PYHKLIIOHAJIbHUX €JIEMEHTIB IOMUJIKOBO alusboBaHoi TPHK npuitmaloTs
6e3rnocepenHIO y4acTh y KaTanisi. Bnepe nng aminoanun-TPHK cuHTeTas mokasaHo, 1o pefaryBajabHU JOMEH
ananin-TPHK cuHTeTa3u Binnosigae 3a KOHTPOJIb CTepeocnenndiuHOCTi y rnpoueci 6iocuHTesdy 6inka. OTpumani
pe3yJIbTaTU MOXKYTh 6YTY BUKOPUCTAaHI 1JI NOJAIbIINX PYHAAMEHTAIIbHMX HAYKOBUX JOCJIIIPKEHb Ta PO3POOKU
iHri6iTopis pepmeHTIB 6i0CUHTE3Y 0iJIKiB IATOr€HHUMU MIKPOOPraHi3amaMH i JlikapCcbKUX 3aCO6iB IPOTH PaKOBUX

IyXJIMH.

Pedepar aHIJIiHCBKOIO:

It is shown that the editorial activity of the corrective domain of archaic leucyl-tRNA synthetase from M.
thermoautotrophicus is directed against natural non-proteinogenic analogues of leucine (norvaline and
norleucine). Using computational and biochemical methods, two new substrate-assisted mechanisms of hydrolysis
of erroneously aminoacylated tRNA were discovered in the editing active center of prokaryotic leucyl-tRNA
synthetase from Thermus thermophiles. Based on the data of molecular dynamics, the mechanism of post-transfer
hydrolysis of Nva-A76 in LeuRSPh archaea is proposed, which is similar to the 2nd presented mechanism for
LeuRSTt. A model for studying the erroneous incorporation of norvaline into leucine instead of E. coli proteins
based on a strain with impaired leucyl-tRNA synthetase editorial activity was developed and the possibility of
identifying erroneous incorporation of norvaline instead of leucine at the level of complete E. coli proteome was
shown for the first time. It has been shown that the study of the in vivo incorporation of norvaline (instead of
leucine) into various E. coli proteins under conditions of its increased concentration in the environment has shown
to be selective and in the vast majority takes place in so-called non-vital bacteria. Using biochemical and
computational methods, a new substrate-assisted mechanism of hydrolysis of D-tyrosyl-tRNATyr DTDTT has been
identified, in which several functional elements of erroneously acylated tRNA are directly involved in catalysis. For
the first time for aminoacyl-tRNA synthetases, it has been shown that the editing domain of alanyl-tRNA
synthetase is responsible for controlling stereospecificity in the process of protein biosynthesis. The obtained
results can be used for further basic research and development of inhibitors of protein biosynthesis enzymes by
pathogenic microorganisms and drugs against cancer.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: Ha 0CHOBi 1aHNX MOJIEKYJISIPHOI AMHAMIKHM 3aIIPOMIOHOBAHO MEXaHI3M
MIOCTTPaHCOEPHOTO Tifpoisy pany apxeil. Po3pob6yieHo Moiesb BUBYEHHS TOMUJIKOBOTO BKJIIOYEHHS HOPBAJIiHY Ha
Micue selnuHy B 6is1ku E.coli Ha OCHOBI ITaMy 3 OUIKO/KEHOIO0 PEAKTUBHOIO aKTUBHICTIO jeiun-TPHK
CHHTETAa3M Ta BIleplie 10Ka3aHa MOXJIMBICTb ifeHTH(iKallii TOMUIKOBOTO BKJIIOYEHHS HOPBAJIiHy 3aMiCTh JIEHIIUHY

Ha piBHi IOBHOTO NpoTeomy E.coli.

Ha3zpa HTII aHri#icbKO¥0: Based on the data of molecular dynamics, the mechanism of posttransfer
hydrolysis of a number of archaea has been proposed. A model is developed for studying the erroneous
incorporation of norvaline instead of leucine in E. coli proteins, based on a strain with damaged reactive activity of
leucyl-tRNA synthetase and the possibility of identifying erroneous incorporation of norvalin instead of leucine at
the level of complete E. coli proteome was shown for the first time.

HTII, sixy nepezn6ayasiocsi CTBOPUTH:

IIpuunnmu, yepe3s saki HTII ne 6ysi0 cTBOpeHoO:
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PeecTpalifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Pesynbratt MOXKYTh GyTH BUKOPUCTAHI 115l UIAHYBAHHS PO3BUTKY TOJABIINX NOCIIIKEHD B 11ii1
rasnysi, y BUKJalaHHI HaByaJbHUX KYPCiB CTyZ€HTaM Ta aclipaHTam 6i0JIOTiYHUX cIleliaizalliil, a TaKoXX MOXYTb

CTaTU y HArofii pu po3po61i y MaiibyTHbOMY HOBUX 3aCO0iB IiarHOCTUKHY i JIiKyBaHHS 3aXBOPIOBaHb JIIOJVHU.

ConjiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Toninmenns SkocTi XUTTA Ta 370pOB's HACENIEHHS,

eeKTUBHOCTI AiarHOCTUKY Ta JIIKyBaHHS XBOPUX
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