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in plant cells

Pedepar:

1. Incepraniiina po6oTa npucBsyeHa GoOpMyBaHHIO YsIBJIEHHS PO Mepedir Ta KII0YO0Bi JIaHKU IIpoliecy iHinjanii
aytodarii y pocavH Ha npukiagi A.thaliana; Bu3Ha4eHHIO NOiGHOCTI pOCIUHHUX GiJIKiB 0 GiybII BimoMUx
rOMOJIOTIB 860 OPTOJIOTIB 3 KJIiTUH TBapUH Ta OPDKAXKIB; MOAENOBaHHIO HU3KU ATG 6iJIKiB 3 TOJa/IbIINM
nepenoadyeHHsIM opraHisanii ix y kommiekcu in silico; BCTaHOBIEHHIO 0CO6IMBOCTEN MiXKOITIKOBMX B3aeMOiH i3
MOXJIMBUM MiATBEPIKEHHSIM CTabiIbHOCTI AOCIIIPKyBaHUX MYJIbTUMEPHUX KOMILJIEKCIB, 110 IIEPeyI0Th 301PaHHIO
PAS-npeayTogarocoMHOi CTPyKTypH Ha eTarli iHiniauii ayrodarii. Y po60Ti BU3Ha4€HO TPUBUMIPHI CTPYKTYPH
KJIIOYOBUX Oi/IKiB, TOB'I3aHUX i3 iHimianieto ayrodarii B kimitnHax A. thaliana. Metozmamu in silico inenTudikosano

OCHOBHI JIinsiHKY B3aeMozii Mk 6inkamu ATG Ta ixHiMu nmatdpopmamu (MemOpaHamy, MIKpOTPy6OUKaMH), a TAKOXK



IIPOAHAJIi30BaHO BILIMB alleTWIoBaHHS Ha ATG8 Ta TyOysiHu. Po3p061€eHO KOMITIOTEPHI MOZEesli Ta TPOTOKOJIN [1JIs1
MOJAJIBIIOTrO JOCTiMKEHHS MeXaHi3MiB MOCTTpaHCAAIiNHUX Moaudikariii. BuaHaueHo Ta BasyigoBaHi Ha Pi3HUX
00’eKTaX, i3 KOpeJslli€elo BiTHOCHO eKCIIepUMEHTaNbHUX JaHUX, OIITUMAaJIbHI TapamMeTpu pidHUX 6i0iHPOPMATUYHUX
iHCTPYMEHTIB Ta HEOOXiHI HaJAITyBaHHS J1 POLELYP NOKIHTY, CUMYJISLINA. AITOPUTMU LITYYHOTO iHTEJIEKTY
OyJI1 BUKOPHMCTAaHI 1151 TepexpecHoi Basijalii nepes npoBegeHHsIM BCE6iYHOI epeBipKU MOJIEKYJISIPHOI AMHAMIKM.
B peaysbTarti 6y710 CTBOPEHO Habip ONTHMMI30BaHUX 61IKOBUX KOHCTPYKIIi 17151 MOZIe/IIOBaHHS OiJIKOBUX B3a€MOIiN

Ta aHaJIi3y MOJIEKYJIIPHOI PYXJIMBOCTI 3a JJOIIOMOI'0I0 METO/iB in silico.

2. The dissertation is devoted to the formation of an understanding of the process and key stages of autophagy
initiation in plants using A. thaliana as an example; the identification of similarities between plant proteins and
more well-known homologs or orthologs from animal and yeast cells; the modeling of a series of ATG proteins with
subsequent prediction of their organization into complexes in silico; and the determination of features of protein-
protein interactions with possible confirmation of the stability of the studied multimeric complexes that precede
the assembly of the PAS-pre-autophagosomal structure during autophagy initiation. Autophagy plays a crucial role
in cell development and differentiation, participates in tumor growth suppression, and may be linked to lifespan
extension. This work determined the 3D structures of key proteins involved in autophagy initiation in A. thaliana.
In silico methods identified core interaction sites between ATG proteins and their platforms (membranes,
microtubules), alongside an analysis of acetylation effects on ATG8 and tubulins. Computational models and
protocols were developed for further investigation of PTM mechanisms. Optimal parameters for various
bioinformatics tools and docking/simulation procedures were defined and validated across multiple datasets, with
correlation to experimental data. Al algorithms were employed for cross-validation before extensive molecular
dynamics verification. As a result, a suite of optimized protein constructs was generated for modeling protein
interactions and analyzing molecular mobility via in silico methods.
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