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Pedepar:

1. Incepraniiina po60Ta IPUCBAYEHA AOCIIKEHHIO BaKyOJISIPHUX BOJIIOTUHOBUX IrpaHys Saccharomyces cerevisiae.
B BakyoJisix ApDKIDKiB S.cerevisaie in vivo 6yJ10 BUSIBJIEHO YOTUPU MOP(OJIOTIUHI TUIIM BOTIOTUAHY: NUQY3HUI,
rpaHyJIoONoAiOHUI MeMOpaHo-acoLitoBaHuil, chepuyHuil i nannykonoAioHui. CriBBinHOmeHHS X GopMm
3MiHIOBAJIOCH Iif] Yac POCTY KyJIbTYpPH, a TAKOX B YMOBax (pocHOPHOro rojIofyBaHHi i rinepkomMiieHcatii. Buginesi
BOJIIOTMHOBI I'PaHy/Id Majy po3Mip Bif 44 HM 110 1,5 MKM, Oy TBEPAUMU i aMOPGHUMU CTPYKTypaMU 3 TJIAIKOIO i
rinpodobHoI0 nosepxHeto. JIo iX ckiiany BXoauau HeoprasiyHi nomidgpocdatu 3i cepegHbOI0 JOBKUHOIO JAHIIOTa
65113bK0 55 i 126 pocdaTHUX 3aNULIKiB, ABi 6i1KOBI PpaxLii 3 MosieKysipHUMU Macamu Bif 5 mo 15 i Bix 50 go 100
k/a, minigy 3 HaCMYEeHMMHU KMPHUMU KUCJIOTaMU 3 TOBKMHOIO JlaHLora 16 i 18 aromis Byriento ta mertanu: K, Mg,
Ca, Na i Fe. [Toka3aHo, 110 pyXJIMBiCTb BOJIIOTMHOBUX rpany (“dancing bodies”) mo>ke MaTu 6i0710Ti4Hy IPUPOLY,

OCKIiJIbKU BOHA, 3TiAHO 3 MaTEMaTUYHUM MOJEJISIM BiHEPiBCbKOTO i MAPKOBCBHKOTO IIPOLIECIB, HE XapaKTepHA [Jisl



KJIACUYHUX OPOYHIBCBKMX YAaCTHUHOK. lle siBulle npruTamMaHHe TiJIbKY XUBMM KJIITUHAM, 3aJIEXKUTD Bif| CTalii pOCTY
IpbrIpKiB Ta ¢isuko-xiMiyHMX $akTopiB cepenoBuila. Bcranosneno, mo “dancing bodies” mae npsimuii 38's130K 3
dochopHuM MeTabomizaMoM, 30KpeMa 3 akTUBHICTIO nostidhocdaras. Peakiiist MeTaxpomasii in vitro 3anexxuTs Bif
KiJIbKOCTI Ta JOBKMHU JIAHLIOTa HEOPTraHiYHUX NoJlipocdartis, a TAKOX Bifl CHiBBiHOLIEHHS LUX [IOJIMEPIB 3 ioHaMU
KaJIbLiI0. [HIYKOBAHO PEaKLil0 METaxpOMasii BOIIOTUHOBUX IPaHyJI IPDKIDKIB in vivo Mif BIVIMBOM CTPECIB (HU3BKO]
TeMIIepaTypH, KUCJIOTHOTO CTpeCy Ta aHaepobioay). [Tokasnuku metaxpomasii i “dancing bodies” MoxxyTb 6yTU
iHgUKaTopaMu peaxlii IPDKIKOBOI KIITUHY Ha CTPECOBY Jil0 (PaKTOPIiB CEpefOBULIA, Y TOMY YMCJIi 3MiHM KOCMIUHOI
noroau. IHTEpIpeTyoun JaHi jiTepaTypu Ta OTpPUMaHi pe3ysIbTaTy BJIaCHUX JOCiIKeHb, OyJI1 3alIpOIIOHOBAHI

riNOTEeTUYHI MOJIeJli 100 T€HE3UCY BOJIIOTUHOBUX I'PaHyJI, iX CTPYKTYPH Ta MEXaHI3My PyXJIUBOCTI.

2. The dissertation is devoted to study of vacuolar volutin granules of Saccharomyces cerevisiae. In S.cerevisaie
vacuoles in vivo, four morphological types of volutin were observed: diffuse, granule-like membrane-associated,
spherical and rod-like. These forms ratio of these forms changed during the growth of culture, as well as under
conditions of phosphorus starvation and hypercompensation. The isolated volutin granules were in size from 44
nm to 1.5 pm, were solid and amorphous structures with a smooth and hydrophobic surface. They included
inorganic polyphosphates with a chain length of about 55 and 126 phosphate residues, two protein fractions with
molecular weights 5-15 and 50-100 kDa, lipids with saturated fatty acids with a chain length of 16 and 18 carbon
atoms and metals: K, Mg, Ca, Na and Fe. It is shown that the volutin granules moving (“dancing bodies”) can be of
biological nature, since, according to mathematical models of the Wiener and Markov processes, their motion is
not typical for classical Brownian particles. This phenomenon is inherent only to living cells, depends on yeast
growth stage and physico-chemical factors of environment. It was established that “dancing bodies” has a direct
connection with phosphorus metabolism, in particular with polyphosphatase activity. Metachromasy reaction in
vitro depends on the quantity and chain length of inorganic polyphosphates, as well as on the ratio of these
polymers to calcium ions. Metachromasy reaction of yeast volutin granules was induced in vivo under influence of
stress (low temperature, acid stress and anaerobiosis). Metachromasy and “dancing bodies” indexes can be an
indicator of the yeast cell response to the stressful effects of environmental factors, including changes in space
weather. Interpreting the literature data and the results of our studies, hypothetical models of the genesis of
volutin granules, their structure and motion mechanism were proposed.
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