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Pedepar:

1. Incepraist npucBgYeHa BUBYEHHIO (PEHOTUIIOBUX OCOOJIMBOCTEN HEMPOAEreHepaTUBHIX MYTAHTIB 32 TEHOM SWS,
a TaKOX BIJIMBY QYHKIiOHATIBHOTO iHTiOyBaHHS 11bOTO reHa Ha TKAaHWHU HepBoBoi cuctemu D. melanogaster.
MyTaHTH 32 TEHOM SWS XapaKTepHU3YIOTbCs iHTeHCUPiKallielo IEPEKUCHOr0 OKUCHEHHS JiNifliB, MiABUILEHUM
piBHEM aKTUBHOCTI CYIIEPOKCUAINCMYTA31, BUCOKOIO YYTJIMBICTIO 0 YMOB OKCULATMBHOTO CTPECY, IIOBEIIHKOBUMU
BiIXMJIEHHSIMU Ta CKOPOUEHHSM TPUBAJIOCTI XXUTTSL. [IpOAYKT reHa SWS € BaKJIMBUM 17151 GOPMYyBaHHS Ta
(OYHKLiOHYBaHHS IJ1iaJIbHUX KJIITUH ONTUYHOI YaCTKU [OJIOBHOTO MO3KY. 3HIKEHHSI 10T0 KOHLEHTpallii NpU3BOAUTD
IO PO3BUTKY IIPOTPECYIOY0i JereHepartii 1amiHapHOi IJ1ii Ta ri1iabHUX KIIITUH NEPUIOro ONTUYHOTIO Xia3my.
BincyTHicTb 6ika SWS y KJIiTUHAxX OKa Ta IVliaJIbHUX KJIITMHAX JIAMiHM 3yMOBJIIO€ aHOMAJIbHE IIPOPOCTAHHS

pabromMep OKa y IiJSIHKYy MO3KY, sIKe IIPU3BOAUTbH [0 IOpYyIIeHHsI Mopdoorii JamiHapHOi CTPYKTYpH.



dyHKuioHaspHe iHribyBaHHS TeHa SWS B HEPBOBUX KJIITUHAX Ha Pi3HUX eTarax OHTOreHe3y He BILJIMBA€E Ha KOPEKTHe
dhopMyBaHHS HEHMPOIIIIO Ta OKpeMUX HelpoHiB. [IpoyKT reHa sws He 3aisiHul y GOpMYyBaHHI CTPYKTypHU
CKJIaJIHOTO OKa Jpo30Qisy, IPOTe € KPUTUYHO BKJIUBUM 17151 GOPMYyBaHHS BEPXiBKOBOI MEMOpaHU, siKa po3ziyse

OKO Ta JlamiHapHi mapu Ij1ii ONTUYHOI YaCTKA MO3KY Ap030]inu.

2. Dissertation is devoted to evaluation of phenotypic characteristics of the sws neurodegenerative mutants and
investigation of sws gene functional inhibition impact on different tissues of D. melanogaster nervous system. sws
mutants characterize with elevation of lipid peroxidation, high sensitivity to oxidative stress conditions, increased
levels of superoxide dismutase activity, behavioral disorders and lifespan reduction. Neuronal phenotype in sws
mutants was described as rapid and progressive vacuolization of neuropile with visible signs of degeneration.
Functional knockdown of sws gene in neurons has no effect on their normal functioning. There were no signs of
neuronal degeneration neither in young (3-days old) or old (20-days old) flies. For additional verification of sws
gene RNA interference effect on the neurons, driver line with exclusive activity in laminar L4 neurons was used.
The L4 neurons were formed correctly in flies with sws knockdown. They develop collaterals in proximal part of
lamina, and their cell bodies were regularly distributed. Thus, decreased level of sws gene expression does not lead
to the neuronal degeneration changes in Drosophila. As for sws mutants, it is possible, that neuronal degeneration
in these flies arise as a consequence of mutant SWS protein aggregation in neuronal cells, which triggers stress of
endoplasmic reticulum (ER), which triggers an adaptive program called the unfolded protein response. ER stress
was shown to have an important role in a range of neurological disorders, including Alzheimer's disease, Parkinson
disease, multiple sclerosis, amyotrophic lateral sclerosis etc. The glial cells of sws mutants form hyperwraping
around the neuronal cell bodies, and this phenotype is visible at the light microscopy level as dense structures in
area of lamina cortex. The slight signs of glial cells degeneration were found in young transgenic flies with sws
RNAi-mediated knockdown. This degeneration was dramatically progressing in age-depended manner, and in old
flies strong vacuolization of cortex glia and giant glia of the first optic chiasm could be detected, together with
some compound eye cells degeneration. After simultaneous sws knockdown in glia, neurons and eye cells
significant changes in the optic lobe morphology were found already in the young flies. Fenestrated membrane was
superseded to the eye region and rhabdomeres continued to grow into the brain area invading lamina region
("deep rhabdomeres" phenotype). sws functional inhibition in compound eye altered location of the fenestrated
membrane. Rhabdomeres were crossing fenestrated membrane, which was displaced toward eye, and invade into
the lamina region. Collected data suggest that SWS protein in brain plays exclusively important role in formation
and functioning of specific structures and cell types, such as fenestrated membrane and some glial cells of lamina
cortex. The reduction of SWS level causes progressive degeneration of lamina cortex glia and glial cells of the first
optic chiasm. However the availability of SWS is not connected with neuronal tissue development or functioning.
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