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2. Structural and functional basis of the editing activity of prolil-tRNA synthetase from Enterococcus faecalis

Pedepar:

1. luceprauis npuceayeHa MexaHizmam pegarysanss nposini-TPHK cuHTeTa3010 NpoKkapioTUYHOro TUIY IIPOIYKTIB
[TIOMUJIKOBOTO BIIi3HaBaHHA ajlaHiHY - ajlaHin-ageHinara i ananin-TPHKIIpo. Bnepuie nokasano TPHK-3asexHiCTb
IBUJIKOCTI rinmposisy anaHin-anenunara [IpoPC, mo 3BeThcs npeTpanchepHUM pearyBaHHSIM. BcTaHOBIEHO
HeoOxinHicTb 2'- i 3'-rigpokcunbHux rpymn A76 TPHKIIpo 11 npucKopeHHs rifipoisy anaHin-afeHinata. BusnaueHo
aMiHOKMCJIOTHI 3aJIMIIKY, 10 3a6€31e4y0Th e(PeKTUBHICTD rifipoisy anaHin-TPHKIIpo, mo 3BeTbCst
IIOCTTPAaHC(EPHUM pefaryBaHHsIM. BusHaueHo K/II0YOBY poJb 2'-TigpokcuibHOI rpynu A76 ananin-TPHKIIpo B ii
IeanuioBaHHi. CriiBCTaBI€HHS! OTPUMAHUX €KCIIEPUMEHTAIBHUX JAHUX 3 PE3YyJIbTaTaMU KOMIT'IOTEPHOTO
MOJ€JIIOBaHHS J03BOJIMJIO MiITBEPAUTH KBAHTOBO-MEXaHIUHY MOJI€JIb CYOCTPaT-aCUCTOBAHOIO KAaTaJiTUYHOTO
rigposnisy ananin-TPHKIIpo. CniBcTaBiieHHA KaTaliTUYHOTO MeXaHi3My rinposisy ananin-tPHKIIpo [TpoPC
OaKTepiaJbHOTO TUILY 3 iHIIMMU 3alTPOIIOHOBAHUMU MeXaHi3MamMy (PEPMEHTATUBHOTO KaTajli3y Aealu0BaHHS

aminoauun-TPHK 1o3B0osinsio NifKpecjauTu Horo opyuriHaibHiCTh i PYHKLIOHATIBHY BaXKJINBICTh



BHYTPILTHbOMOJIEKYJIIPHUX B3a€EMOJIiN y CyOCTpaTi.

2. The thesis is devoted to the editing mechanisms of prokaryotic type prolyl-tRNA synthetase. The first time
tRNA-dependence of the velocity of alanyl-adenylate hydrolysis by ProRS known as the pretransfer editing. The
necessity of 2'- and 3'-hydroxyl groups of A76 tRNAPro to accelerate the hydrolysis of alanyl-adenylate was found.
Amino acid residues that ensure the efficiency of alanyl-tRNAPro hydrolysis were identified. The key role of the 2'-
hydroxyl group of alanyl-tRNAPro A76 in the deacylation reaction was discovered. Comparison of experimental
data with results of computer simulations allowed to confirm the quantum-mechanical model of alanyl-tRNAPro
substrate-assisted catalytic hydrolysis. Comparision of the alanyl-tRNAPro hydrolysis catalytical mechanism with
other proposed mechanisms of aminoacyl-tRNA catalytical hydrolysis allowed to emphasize the importance of the
Intramolecular interactions in the substrate molecule.
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