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V. BizomocTi npo gucepraniio
MoBga guceprariii:
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Tema gucepranii:
1. HekaHOHI4HI B3aeMOlii KOMIIOHEHTIB anapary TPaHCJIALil BULIMX €BKapiOTiB

2. Non-canonical interactions of translation apparatus components of higher eukaryotes

Pedepar:

1. Inceprariiio MprucBs9eHO JOCIiIKeHHI0 MOXJINBOCTI GOPMYyBaHHS CTabiIbHMX KOMILJIEKCIB JealnibOBaHNX
inpuBinyansuux TPHK, cnenugiynux no pisHux aminokucinot, 3 eEFIA*GDP ccaBbliB, eKcliepruMeHTaIbHOMY
OOI'PYHTYBaHHIO TiIIOTE3M CTOCOBHO YHiBEpPCaJIbHOCTI MOJIEKYJISIPHMX MexaHi3MiB KaHamoBaHH TPHK y npoueci
CHHTEe3y IPOTeiHiB, 1o nossrae y GopmyBaHHi cTabinibHUX KoMiLiekciB GDP-dopm daxTopis enonraii i ininjarii
TpaHcauii i3 BignosinHumu TPHK. BetaHoBseHo, o TkaHuHocnenudivyHa isopopma eEFIA2 popmye B 2-4 pasu
crabinpHimi kommiekcu 3 TPHK nopiBHsHO i3 eEF1A]. EkcriepuMeHTanbHO 0BeeHO (POPMYyBaHHS KOMILJIEKCIB
eEFIA*GDP npixxpkiB 3 geaunnboBaHumu TPHK, 1110 xapaKTepusyoThCS TaKOIO 3K CTa01/IbHICTIO, K i aHaJIOTiuHi
KOMILIeKCH ccaBLiB. [IpoieMOHCTpOBaHa MPUHIMIIOBA MOXKJINBICTh GOPMYBAHHS BUCOKOA(]iIHHOIO HEKAHOHIYHOTO
KoMIuiekcy ¢dakropa iniuianii Tpancasuii elF2*GDP 3 neauunbosaHoto ininiaropHooo TPHKiMer. [Toka3zaHa
MOJIUBICTb B3aemozii eEFIA*GDP i3 neanunbpoBaHolo iHiljiaTopHoio TPHKiMeT i BcTaHOB/IEHO, 1110 CTabiNMbHICTD
TaKUX KOMILIEKCIiB nofiioHa 1o komiiekciB eEFIA*GDP 3 enonratopunmu TPHK. TlokazaHo, mo 3MiHY B
akuenTopHomy Ta T-ctebii pekombiHanTHOI TPHK3Lys, 1m0 3a nonepenHiMu gaHuMu 6epyTh y4acThb y B3aEMOZi 3



eEFIA*GDP, npusBosTh nile 10 HE3HAYHUX 3MiH B adiHHOCTI, 371€6inb1oro BigHOCHO eEF1A2.
ExcrieprMeHTabHO JoBeJeHa MOKIIUBICTb (POPMYBaHHS BaXJIMBUX J171s1 KaHamoBaHHsS TPHK yeTBepTUHHUX
HeKaHOHiYHuX KoMmIiekciB [SerRS*TPHKSer*eEFIA*GDP] ta 3HauHuii crtabinizyBanbuuil epext eEFIA*GDP Ha
komIuiekc [TyrRS- C*rPHKTyr].

2. Thesis is devoted to the study on possibility of stable complexes formation between non-charged tRNAs and
eEF1IA*GDP as well as to experimental substantiation of a hypothesis concerning universality of the molecular
mechanisms of tRNA channeling in the course of protein synthesis, which lies in the formation of stable complexes
of initiation and elongation factors with corresponding tRNA. The experimental data obtained confirm the
formation of stable complexes of 10 non-charged tRNAs with eEFIA*GDP. The affinity of these complexes was
analyzed using the band shift assay. The tissue specific isoform eEF1A2 from rabbit muscles was found to form 2-4
times more stable complexes with tRNA than eEF1A1 from rabbit liver. The formation of the yeast eEFIA*GDP
complex with non-charged tRNAs was revealed by two methods including FRET and band shift assay. It was
demonstrated the principal possibility of high affinity association between translation initiation factor eI[F2*GDP
with deacylated tRNAiMet. The eEFIA*GDP from higher eukaryotes was found to interact with initiator deacylated
tRNAiMet forming the complex with stability equal to that with elongator tRNAs. Using site-directed mutagenesis
we established that the changes in T-stem of recombinant tRNA3Lys in sites, which are supposed to participate in
the ternary complex formation, only slightly decreased the affinity to the factor, preferentially to the isoform
eEF1A2. The formation of non-canonical quaternary complex [SerRS*tRNASer*eEFIA*GDP] analogous to found
earlier the quaternary complex [PheRS*tRNAPhe*eEFIA*GDP] was shown. In addition, the stabilizing effect of
eEF1A*GDP on complex [TyrRS- C*tRNATyr] was revealed. Thus, our data about the formation of stable complexes
of mammalian and yeast eEF1A and elF2 with uncharged tRNAs are in favor of universality of the molecular
mechanisms of tRNA channeling in protein biosynthesis in eukaryotic cells Key words: eukaryotic elongation
translation factor 1A, eukaryotic initiation factor 2, tRNA, aminoacyl-tRNA synthetase, channeling.
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