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1. BioinpopmaTUyHNMI1 aHa3 i MOJIE/IIOBaHHS KOMILIEKCY OiJIKiB, BiZITIOBiIaJIbHUX 3a acoLjalilo arocoMu 3
MiKpOTPYO04KaMy POCJIMHHOI KIIITUHU

2. Bioinformatic analysis and modeling of the protein complex responsible for phagosome-microtubule association
in plant cells

Pedepar:

1. Incepraniiina po60Ta NpUCBIYeHa (POPMYBAHHIO YSIBJIEHHS NIPO MEPEDIr Ta KJIIOYOBi JIAHKU IIpolecy iHinjanii
aytodarii y pociuH Ha npukiagi A.thaliana; Bu3Ha4eHHIO OIIGHOCTI POCINHHMX Gi/KiB 70 6isbII BimoMux
rOMOJIOTiB 260 OPTOJIOTIB 3 KJIITUH TBAPWH Ta JIPDKIXKIB; MOAe oBaHHIO HU3KU ATG 6ifiKiB 3 MOaIbIIUM
nepenoadyeHHsIM oprasisatii ix y kommiekcu in silico; BCTaHOBJIEHHIO 0COOJIMBOCTEN MIXKOINIKOBUX B3aeMOil i3

MOJXJIMBUM Hi,ILTBep,IL)l(eHHHM CTabiIbHOCTI ILOCJIi,I[)KYBaHI/IX MYJIbTUMEPDHUX KOMHJICKCiB, oo nepenymoTb 36I/IpaHHIO



PAS-npeayTodarocoMHOi CTPYKTypH Ha eTari iHiniauii ayrodarii. ¥ pob0Ti BU3Ha4€HO TPUBUMIPHI CTPYKTYPH
KJIIOYOBUX O1J/IKiB, IOB'I3aHUX i3 iHiLianieto ayrodarii B kinituHax A. thaliana. Metozmamu in silico inenTudikosano
OCHOBHI JIi7IsiHKY B3aeMogii Mk 6inkamu ATG Ta ixHiMu natpopmamu (MemOpaHaMmy, MiKpOTpybOoUKaMHu), a TaKOXK
IIPOAHAJi30BaHO BIIMB alleTu1oBaHHS Ha ATG8 Ta TyOysiHu. Po3po61eHO KOMITIOTEPHI MOZesli Ta TPOTOKOJIN [1J1s1
[10/IA/IBIIOTO AOCiIKEHHs MeXaHi3MiB NOCTTpaHCaLinHuX Moaudikaniil. BuaHadeHo Ta BasimoBaHi Ha pi3HUX
06’eKTaX, i3 KOpeJsllieo BiTHOCHO eKCIEpPUMEHTANIbHUX JAaHUX, OIITUMAJIbHI MapamMeTpu pisHUX 6i0iHPOPMATUYHUX
iHCTpYMEHTIB Ta HEOOXiHI HaIAIITYBAaHHS IJI TPOLEYP JOKIHTY, CUMYJISALIA. AJITOPUTMU IITYYHOTO iHTEJIEKTY
OyJi1 BUKOPHMCTaHI [J1s1 IePeXPEeCHOi Baslifalii nepes NpoBeJeHHIM BCeO6iYHOI epeBipKU MOJIEKYJISIPHOI AMHAMIKU.
B peaysbTarti 6y710 CTBOPEHO HAbip ONTHUMI30BaHUX GiIKOBUX KOHCTPYKIiM J71s1 MOZIEe/IOBaHHS OiJIKOBUX B3a€MOIiN

Ta aHaJji3y MOJIEKYJIIPHOI pyXJIMBOCTI 3a JOIIOMOI0I0 MeTOoZ|B 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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HaykoBa (HayKOBO-TeXHi‘{Ha) HpO,ILyKI.liSIZ BCTaHOBJIEHO OCOOJIMBOCTI Mi>KOINKOBUX B3aeMOii i3
MOXUIMBUM i TBEPIYKEHHSIM CTablIbHOCTI LOCTII)KYBaHUX MYJIbTUMEPHUX KOMILJIEKCIB, 110 NepeayoTh 30MPaHHIO

pas-—npeayTodarocCOMHOI CTPyKTypH Ha eTalli iHiuianii ayrodarii.

Conia;ibHO-€KOHOMIYHA CIPSIMOBAHICTh: BU3HAYEHO TPUBMMIPHI CTPYKTYPHU KJIIOYOBUX Gi/IKIB, MOB'I3aHMX
i3 ininianieto ayrodarii B kmiTrHax a. thaliana. metomamu in silico ineHTHdiKoBaHO OCHOBHI IiNHKY B3aeMOZil MK
6inkamu atg Ta ixHimMu raTdopmamu (MeMOpaHamu, MIKpOTPyOOUKaMHu), @ TAKOK IIPOAHaIIi30BaHO BILJIUB

aleTUJIIOBAaHHA Ha atg8 Ta TyOysiHu.
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