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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

MosekysnspHi MeXaHi3MK KOHTPOJIIO IKOCTi TPAHCJIALL 32 y4acTIO HEITPOTEIHOBUX aMiHOKUCIIOT

Ha3sBa po6oTH aHIJIilICbKOIO:

Molecular mechanisms for quality control of translation with non-proteinogenic amino acids participation

PedepaT ykpaiHCbKOIO:

Besnomuikosa TpaHcLis nocainoBHocTi JJHK e kinoyoBoto 115 GyHKLIOHYBaHHS Oy b-5KOi KJIiTUHU. 3a
KOPEKTHICTb eKCIpecii reHeTUYHOro Koy BinnosifaioTs aminoauun-TPHK cuHTeTasy, sKi 3a6e31nedyioTsb
crierudiyHe TpUeIHaHHS rOMOJIOTiYHOI aMiHOKUCIIOTH 10 BignosigHoi TPHK. AminoanumoBanHs TPHK e
BRXJIMBOIO YACTUHOIO 6araToCTaiitHOro IIPOLeCy KOHTPOJIIO SIKOCTI B KJIITHHI i 3HUKEHHSI TOYHOCTI 1IbOTO €TaIly B
6iocuHTe3i 6iIka MOXKe MaTH KaTacTpOodiuHi HacaigKu. Binbme nososuan APCa3 MOXKyTb TIOMUJIKOBO aKTUBYBaTH
aMiHOKHUCJIOTH, sIKi mozi6Hi 1o ixHix romosoriyHux. Li pepmentu y npoueci eBostoLiii Ha6ysIM pefaryBajbHi
MeXaHi3MH, 3a IOTTIOMOT0I0 SIKUX BUITPABJISIOTHCS MOMUJIKY, 1110 3ar106irae BKIIOYEHHIO iX /10 OiJIKiB Mif, yac
TpaHcasuii. PemaryBanbpHa akTuBHICTE APCa3 Moske BilOyBaTHCh Ha KOXKHOMY 3 JIBOX €TalliB aMiHOAIUIIOBaHHS
TPHK. B To#1 ke yac nozi6Ha inpopmariis 11 HenpoTeiHOreHHMX aMiHOKHUCIIOT, IOMUJIKOBE BKJIIOUEHHSI SIKUX B
6inky Hece 1ie 6iblly 3arpo3y AJIs1 )KMBOI KJIITHHY, 3aIMIIAETHCS He3'sicoBaHO. OHAaK Ha eyKapiOTHUX OpraHizamax
KOHTPOJIb IKOCTi TPAHCJIALi HENPOTEIHOTEHHUX aMiHOKHMCJIOT HE BUBYEHUI. BioMo, 110 cepes; aMiHOKMCIIOT
JIEMLIMH € NMOTEHLiIHOK CUTHAJI MOJIEKYJION0, SIKa PETYJIIOE PiCT i MeTaboIi3M IISIXOM aKTUBallii
BHYTPIIIHBbOKJIITUHHOTO MYJIbTUMOJIEKYJISIPHOTO CUTHAJIbHOTO KoMIiekcy (mTORCY), o ckiamy SIKOTo BXOIUTh
KiHa3a - MillleHb panaMilHy CCaBLiB. Ajie MaJIo yBaru 0yJIo NPUiJIEHO BIUIMBY HEITPOTEiHOTEHHMX aHAJIOTiB
JefHy Ha QYHKLiIOHYBaHHS JIEHIIMH-3a/Ie)KHUX CUTHAJIbHUX LISIXiB Y KIITUHAX J10Au [IpoTarom ertamny 6yso
[IPOAHAaJi30BaHO peLaryBaibHy akTUBHICTD enuuia-TPHK cunTeras moauHu BinHOCHO D-snenunny, D-HopBasiny Ta
D-romonucreiny, a Takox T. thermophilus 111 nopiBHSIHHS pefaryBajlbHOI aKkTUBHOCTI €H3UMY €yKapioT 3
npokapiotuyHuM. Bysio BusiBiIeHO BiiCyTHICTb peparyBanbHoi aktuBHOCTI JIeHPC T. thermophilus i mopnan
BigHOCHO D-amiHOKKCIOT. OKpiM TOro 6yJI0 JOCiIKEHO BILIMB HEITPOTEIHOT€HHUX aMiHOKUCJIOT (HOPBAJIiHY ,
HOPJIEHIIMHY i TOMOLIMCTEIHY) Ha KJIITUHHUX JIHISX JIONUHY 171 BUBHAUEHHS iX TOKCUYHOCTI. AHAai3

SKUTTE3NATHOCTI KJIITUH 3a Iii HopBamiiny (L-Norval

Pedepar aHIJIiHCBKOIO:

Error-free translation of a DNA sequence is key to the functioning of any cell. Aminoacyl-tRNA synthetases are
responsible for the correct expression of the genetic code, which ensure the specific attachment of a homologous
amino acid to the corresponding tRNA. Aminoacylation of tRNA is an important part of the multi-step quality
control process in the cell, and a decrease in the accuracy of this stage in protein biosynthesis can have
catastrophic consequences. More than half of ARSases can mistakenly activate amino acids that are similar to their
homologous ones. These enzymes have acquired editing mechanisms in the process of evolution, with the help of
which errors are corrected, which prevents their incorporation into proteins during translation. The editing
activity of ARSases can occur at each of the two stages of tRNA aminoacylation. At the same time, similar
information for non-proteinogenic amino acids, the erroneous incorporation of which into proteins poses an even
greater threat to a living cell, remains unclear. However, in eukaryotic organisms, the quality control of translation
of non-proteinogenic amino acids has not been studied. Among the amino acids, leucine is known to be a potential
signaling molecule that regulates growth and metabolism by activating the intracellular multimolecular signaling
complex (mTORCI), which includes the mammalian target of rapamycin kinase. However, little attention has been
paid to the effect of non-proteinogenic leucine analogs on the functioning of leucine-dependent signaling
pathways in human cells. During the stage, the editing activity of human leucyl-tRNA synthetases was analyzed for
D-leucine, D-norvaline, and D-homocysteine, as well as T. thermophilus to compare the editing activity of the



eukaryotic enzyme with the prokaryotic one. The absence of editing activity of T. thermophilus and human LeuRS
for D-amino acids was found. In addition, the effect of non-proteinogenic amino acids (norvaline, norleucine and
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