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Pedepar:

1. Inceprauifiny po60Ty IPUCBSIYE€HO BUBYEHHIO BILJIMBY OCHOBHMX KOMIIOHEHTIB paLlioHy IJIOJ0BOi MYIIKH, TaKKUX,
K G1JIKM i ByrJ1I€eBOJ M, Ta reHiB, SKi KOLYIOTh iHCY/IiHONOAiOHI nenTuay, Ha peryssiiiio anetTuTy D. melanogaster,
MeTab0J1i3M IJI0K03U i Tperanosu, IIikKoreHy, TpPUanyiIriileposiB. 3'1COBaHO BIIMB GATHKIBCHKOI AieTH Ha
MeTaboIiYHy aKTUBHICTb i TPMBAJICTh XUTTS HAIAKIB. YIIeplle [10Ka3aHo BILIMB 6asaHCy MK 6iKamu i
BYIJIEBOJIAMMU B Ji€Ti y NoeHaHH] 3i crienindiyHMM HOKAyTOM I1€BHUX IHCYJIIHONOiOHMX NENTHIiB Ha alleTUT KOMax
3a HasIBHOCTI MOXJIMBOCTI 0OMpaTH IKEPeJIo XapuyBaHHs. BCTaHOBIEHO POJIb OKPEMUX iHCYJIIHONONIOHUX NTENTUIB
IIJIOJOBOI MYLIKY B PETYJIsiLii EHEPreTUYHOI0 TOMEOCTa3y, 4 CaMe HAaKOIMMYEHHS 3allaCHUX BYIJIEBOMIB i JIiMifiB Ta

[iATPpUMAaHHS CTAJIOro PiBHS LUPKYJIIOIYUX ByTIeBoLiB y remosiMmdi komax. [TokazaHo, o iHCyTiHONOAi0H]



nenTuau 2 i 5 BIVIMBAIOTh HA HAKONIMYEHHS IJTIKOT€HY He3aJIesKHO Bifl XapuyBaHHS, iHCYJIiHONOAIOHMI nenTus 3
BiTIOBifia€ 3a peryJisiiio MeTaboli3My Tperajaos3y, ToAi K iHCyIiHONOoAiOHI nenTyuay 5 i 7 BiZTIOBial0Th 32 CUHTE3
TPUALMIITIIILEPOJIiB [IPY CIIOKMUBAHHI [IOKMBHOT'O CEPELOBUIIA 3 BUCOKMM BMiCTOM BYIJIEBOAIB. 3HAUIEHO
BiIMiHHOCTI y Xap4oBill NOBeAiHLi I100B0i MymKu D. melanogaster npu crioXkXuBaHHi pi3HUX BYIJIEBOLiB, 30KpeMa
IJII0KO3M, (PPYKTO3M Ta CaXapo3u, B I0€JHAHHI 3 HOKaAyTOM OKpeMux reuis dilp. BcraHoBneHo, mo myTauii 3a
reHamu, s1Ki KOJyIOTb iHCYJIiHONOAi0H] 6isIKY, 36ibIlyBay alleTUT IIEPeBa’kHO [I0 caXxapo3u Ta IJIIOKO3H, ajle
HaliMeH1le - No ¢ppykTo3u. HaBeneHi faHi NifTBepIpKyIOTh riloTe3y PO Te, 10 iHCYIiHONOAIOHI NenTuay 6epyTh
y4acCThb y PEryJisilii alleTUTy MYLIOK Y BilTIOBi[b HA THUII i KOHLEHTPALil0 ByryI€BOAiB. TakoX LOCIiIKEHO BILJINB
6aTbKiBCbKOI [i€TU Ha MeTabOoJIiYHy aKTUBHICTb HaIIA/IKiB MIE€PIIOTro MIOKOJIIHHS: BHACIIOK CIIOKUBAHHS 6aTbKaMu
IieTH 3 HU3bKUM BMIiCTOM BYIJIEBO/IB Y HAIIAJKiB CIIOCTEPIranayn BUIy aKTUBHICTb TakuX (EPMEHTIB, SIK

JIaKTaTJerigporeHasa, MajaTleriiporenasa i acnapraramiHorpaHcgepasa, Ta 6ijiblly TPUBAJICTb KUTTSL.

2. The dissertation is devoted to the study of the influence of the main components of the fruit fly diet, such as
proteins and carbohydrates and knockout of genes encoding insulin-like peptides on the regulation of appetite of
D. melanogaster, as well as their influence on cell energy homeostasis via regulation through the regulation of
glucose and trehalose, glycogen, and triacylglycerols metabolism; the influence of the parental diet on the
metabolic activity and lifespan of the F1 offspring. In the present study, we investigated diet-dependent roles of
DILPs encoded by the genes dilpl-7 in the regulation of insect appetite, food choice, accumulation of triglycerides,
glycogen, glucose, and trehalose in fruit fly bodies and carbohydrates in hemolymph. We have found that the wild
type and the mutant lines demonstrate compensatory feeding for carbohydrates. However, mutants on dilp3, dilp5,
and dilp7 showed higher consumption of proteins on high yeast diets. High nutrient diets led to a moderate
increase in concentration of glucose in hemolymph of the wild type flies. Mutations on dilp genes changed this
pattern. We have revealed that the dilp2 mutation led to a drop in glycogen levels independently on diet, lack of
dilp3 led to dramatic increase in circulating trehalose and glycogen levels, especially at low protein consumption.
Lack of dilp5 led to decreased levels of glycogen and triglycerides on all diets, whereas knockout on dilp7 caused
increase in glycogen levels and simultaneous decrease in triglyceride levels at low protein consumption. It was also
found that amount of carbohydrates in the medium coordinates feeding behavior of Drosophila. The volumes of
sugar solutions ingested and amounts of different carbohydrates eaten were measured in fruit fly lines with
mutated genes for wil18 flies consumed 20-40 ug of fructose or glucose per day regardless of carbohydrate
concentration. This relatively constant amount of consumed carbohydrate was regulated due to satiety-driven
decreases in the ingested volume of sugar solution, a so-called “compensatory feeding” strategy. This decrease was
not observed for flies fed sucrose solutions. The dilp3 mutant and quadruple mutant dilpl-4 showed no
“compensatory feeding” when fed glucose but these two mutants consumed larger amounts of sucrose than the
wild type from solutions with carbohydrate concentrations equal to or higher than 4 %. Flies with mutations of
dilp2, dilp3, dilp4, dilp5, and dilp6 genes consumed larger amounts of carbohydrate from 4-10 % sucrose solutions
as compared to the wild type. Mutations of DILPs affected appetite mainly for sucrose and glucose, but the least
for fructose.
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