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AHHOTALMA

Komnnekcel SWI/SNF npepcTasnsiot cobov ceMeiictBo AT(D-3aBUCHMBIX KOMMIEKCOB PEMOAENMPOBAHNA XPOMATUHa, CO-
CTOALLMX MO KpavHein Mepe K3 15 cybbeanHuL, KoTopble perynupyioT SKCNpeccuio MHorux reHoB. PasHoobpaswe cocTaBa
KoMnneKca obecneymBaeTcA NOCPeACTBOM KOMOMHATOPHOM COOPKM KOMMEeKca U3 cybbenHULL rOMONOrMYHbIX CEMEICTB,
KOTOpble BbIMONHAIOT pa3HoobpasHble A0MOfHUTENbHbIe (YHKUMW. B xome HeliporeHesa o6HapyeHbl crneuuduyHble
ANA pa3nnyHbIX cTaauin pa3suTiA komnnexkcol SWI/SNF: oHu HaliaeHbl B CTBONOBbIX KNETKaX, HEMPOHANbHbLIX MPOreHUTop-
HbIX KNETKax M MOCTMUTOTUYECKUX ApdepeHLMpoBaHHbIX HelpoHax. B yacTHocTn, Komnnekcol SWI/SNF, cneunduyHbie
ANA HEMpOHanbHbIX NPOreHUTOPHBIX KNETOK, HeobXoaMMbl ANA KOHTPONA ux aenexud. B Herponax komnnekcbl SWI/SNF
HeobXx0AMMbI ANA NAACTUYHOCTM MO3ra B3POC/IOr0 YeNOBEKA U BHOCAT BKNaf B PErYNATOPHbIE FEHETUYECKUE MEXaHU3MbI,
KOTopble 06YCNOBNMBAIOT BbICLLYIO HEPBHYKD OEATENbHOCTb MO3ra, B YacTHOCTW, obyyeHne M mamATb. Ha ceropHAWHWIA
AeHb 3MUreHeHeTUYecKan PerynALMA IKCMPECCUMN MEHOB B HEMPOHAX M3yYeHa HeJoCTaTouHo.

MyTaumm B cybbeaMHULIAX KOMM/IEKCa NPUBOLAT K Pa3BUTUIO NaTonoruid. Tak, Mytaumm cy6beamuumy ARIDTA, ARID1B y ve-
fIoBeKa NPUBOAAT K pa3suTuio cuugpoma KoddurHa—Cupuca, KoTopbin ABAAETCA PeAKUM BPOMKOEHHBIM MyIbTUCUCTEMHBIM
reHeTMYeCKUM 3abonieBaHNeM, XapaKTepU3YIOLLMMCA NPere BCEro 3aflepHKoi B pa3BUTUM U YMCTBEHHOM OTCTaNoCTbHO.
B n3yuenum cungpoma Kodpdmna—-Crpuca B HacToALLee BpeMA MMEIOTCA 3aTPyAHEHUA C MoLeNbHbIMK cucTeMamu. Mcronb-
30BaHue Apo30dunbl B Ka4ecTBe MOAENbHOr0 06bEKTa MOMHO Ha3BaTb MEPCMEKTUBHBIM NO PAZY NPUYMH. [JaHHbIA BUA
XOPOLLO M3y4eH B KayecTBe MOENbHOMO OpraHu3Ma W ABNAETCA NOAXOALMM [NIA UCCNeA0BaHUA NaTonorui pasBuTuA
HepBHOW [eATeNbHOCTU, ABNAACL HEJOPOrMM MoLe/bHbIM 06EKTOM, KOTOPbIV MO3BOMIAET OTC/IEMHMBATb KaK YacTHbIE 0CO-
6eHHOCTH, XapaKTepHble ANA BUAA, TaK U 06LLMe 3aKOHOMEPHOCTU ANA TUMA OTKNOHEHUN. TaKKe B Ka4ecTBe MOAENbHOro
o6beKTa Apo3oduna obnapaet HOMbLUMM YMCIIOM OPTONIOrOB FEHOB, BbI3bIBAIOLMX HAPYLLEHWA HEMPOHAbHOMO PasBUTUA
y YenoBeKa. [lecTBUATENBHO, GbINI0 NOKA3aHO, YTO HOKAAYH FEHOB, KOAMPYIOLWMX CY6beAMHMLbI KOMMNIEKCa Y Ap030¢unbI,
MPVBOAWT K HapyLUeHWio GOpMUPOBAHWA [OTOBPEMEHHOM NaMATH.

B naHHom pabote Mbl u3y4aeM ponb cybbeamHuy SAYP, osa KoMnnekca B pa3nuyHbIX MONIEKYNAPHbIX MpoLeccax B HeMpo-
Hax Mo3ra gpo3odunbl. B paboTe ncnonb3yeTcA HECKOBKO NOAX0A0B [AN1A M3MeHeHWA ypoBHA (axkTopoB SAYP, osa B Heii-
pOHax: TKaHecneundMUHbIA HOKLAYH, TKaHecneumuyeckan gerpagaumna 6enka, nonyyeHue Hynb-annenen. C nomolubio
meToga CRISPR/Cas? Mbl nonyunnu HoBble annenu reHoB osa U SAYP. 3Tu annenu KoaumpyioT GpyHKLMOHanbHbIE 6enky,
KOTOpble MOrYT MOABEpraThCA HampaBAeHHOW Jerpajauun B onpefenéHHON TKaHW U B onpedenéHHbI MOMEHT BpeMe-
HW. Mbl M3y4yaeM U3MeHeHWA NpoduMnA IKCMPECCUM FEHOB, COCTOAHUA XPOMaTUHA, NpMBReYeHNsa GaKTOPOB TPAHCKpPUNLMK
Ha xpomaTuH, uenoctHocT JHK npum yoaneHum yKasaHHbIX (akTopoB U3 HeMpoHOB. TaKMe M3yyaeTcA COCTOAHME JOMro-
BPEMEHHOW NaMATW y B3pOC/bIX MyX W He/poreHe3 Ha pasnuuHbIX CTaguax passuTuA. Pabota no3sonuT rnybre NoHATL
ponb anureHeTnyeckoro perynatopa SWI/SNF B pasBuTMM NaTonormi HEPBHOW CUCTEMbI, @ TaKKe B LENOM B pa3BUTUK
1 GYHKLMOHMPOBAHWUW HEPBHOM CUCTEMBI BICLUMX 3yKapyOT.
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ABSTRACT

SWI/SNF complexes are ATP-dependent chromatin remodeling complexes that regulate the expression of numerous genes
through the use of at least 15 subunits. The composition of these complexes is diverse, a result of combinatory assembly
of subunits from homologous families with a variety of additional functions. During neurogenesis, researchers have identified
distinctive SWI/SNF complexes that are specific to various stages of development. These complexes were detected in stem
cells, neuronal progenitor cells, and postmitotic differentiated neurons. Notably, SWI/SNF complexes specific to neuronal
progenitor cells are essential for regulating their division. SWI/SNF complexes are critical for adult brain plasticity in neurons
and contribute to the regulatory genetic mechanisms that underlie higher neural activity, especially in learning and memory
processes. However, the epigenetic regulation of gene expression in neurons remains insufficiently understood.

Mutations in complex subunits result in the development of pathologies. For instance, ARID1A and ARID1B subunit mutations
in humans cause Coffin—Siris syndrome, which is a rare congenital multisystem genetic disease primarily characterized by
developmental disabilities and intellectual disability. Currently, there are challenges in creating model systems to study
Coffin-Siris syndrome. Drosophila has shown promise as a model organism due to its extensive research and suitability
in studying neurodevelopmental pathologies. It is a cost-effective species that facilitates tracking of both species-specific
features and general patterns for abnormality types. Additionally, Drosophila serves as a model organism due to its
abundance of orthologous genes that lead to neuronal developmental abnormalities in humans. Notably, the knockdown
of genes that encode subunit complexes in Drosophila produces a noticeable decline in long-term memory formation.

In this study, we examine the involvement of SAYP and osa complex subunits in different molecular mechanisms in
Drosophila brain neurons. We use multiple strategies to alter the levels of SAYP and osa factors, such as tissue-specific
knockdown, tissue-specific protein degradation, and null allele production. Using the CRISPR/Cas? technique, we generated
novel alleles of the osa and SAYP genes that encode operational proteins which can be selectively degraded at specific
times and in specific tissues. We examine the changes in gene expression profiles, chromatin states, and the participation
of transcription factors on chromatin, as well as DNA integrity alterations, upon removal of these factors from neurons. We
are conducting research on the long-term memory of adult flies and neurogenesis at different developmental stages. Our
aim is to gain insight into the role of the epigenetic regulator SWI/SNF in the development of nervous system pathologies
and its involvement in the development and functioning of higher eukaryotic nervous systems.
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