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1. 3miHu piBHA eKcIIpecii reHiB, acolilioBaHMX 3 TPUBAJICTIO XUTTA Y Drosophila melanogaster, B 3ay1€5KHOCTi Bif,
YMOB ITPeiMariHajbHOTO PO3BUTKY
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Pedepar:

1. Incepranjiiina po60Ta IPUCBIY€HA BUBYEHHIO BIIJIMBY Pi3HUX (DAKTOPIiB CepeOBUIIA HA ITpeiMariHaibHil cTafii
OHTOT€HEe3y Ha TPUBAJIICTb PO3BUTKY i )KUTTSI Ta €KCIIPECIIO IeHiB, aCOLiI0BaHUX 3 TPUBAJICTIO XXUTTS y Drosophila
melanogaster. MeTolo nucepTaliiiHoi po6otu 6yJ10 3'iCyBaTy BILIMB yMOB yTpuMaHHs D. melanogaster Ha cragii
IpeiMariHajJbHOrO PO3BUTKY (TeMIleparypa, pH, minbHICTb onyssuii, KOHLEHTpallis KUCHIO) Ha TPUBAJICTb XUTTS

imaro Ta piBens ekcrpecii reniB Hsp70, InR, Sirtl, mTor Tta foxo, aconiiioBaHux 3 TpUBaMiCTIO XXUTTSL. Byso



IIPOJIEMOHCTPOBAHO, 1O rinokcnyHi (10 % KucHIO) Ta rinepokcuyHi (40 % KKUCHIO) yMOBU BILUIMBAIOTb HA TPUBAJIICTh
SKATTS CTATUCTUYHO JOCTOBIPHO. ['iepOKCis BUKIMKAae 3MEHIIEHHS CEPENHbOI TPUBAJIOCTI XUTTA Ha 17 % y camIiB
(p < 0,001) Ta Ha 10 % y camok (p < 0,001). 3a yMmOB rinokcii cepefHsi TPUBAJICTb XXUTTS CaMIiB CTAaTUCTUYHO
IOCTOBIDHO HE 3MIHIOETbLCS], TOJIi SIK Y CAMOK 3HMXYeThCs Ha 18 % (p < 0,001). Bysio mokasaHo, 110 KUACJIe [I0XUBHE
cepenosule (pH 5) Ha IMYMHKOBIN CTafii PO3BUTKY CTATUCTUYHO JOCTOBIPHO 36i7blIye (y cepeHbOMY Ha 47 %)
CepeHIO TPUBAJICTb XUTTS CaMLiB i camok imaro D. melanogaster y nopiBHSIHHI 3 0COOMHAMU, IMYNUHKY SIKUX
posBuBanucs 3a iHmux 3HaveHb pH (pH 6, 7, 8 Ta 9). 3Hauymux BiIMiHHOCTE! y TPUBAJIOCTI PO3BUTKY Ta KUTTS B
rpymax 0cobuH, pO3BUTOK IKUX IPoxonus 3a pH 6, 7, 8 Ta 9, BusiByIeHO He 6yJ10. ByJio IOCTiIKEHO, 0 3HKEHHS
TeMIIEpaTypH, 32 KOi BinOyBaeThcsl MpeiMariHanbHUN po3BUTOK, Bif 30 oC 1o 22 oC npusBoAuTh 0 LOCTOBIPHOTIO
VIOBIJIbHEHHS PO3BUTKY Ha JleKijbKa 1i6. OnTuMasnbpHa TeMIlepaTypa AJ1s LOCATHEHHS MaKCHMaJIbHOI Macu Tisa
imaro cksagae 22,5 °C, 3a Li€i X TeMIepaTypu CIIOCTepiraeTbCs JOCTOBIPHE MiBULIEHHS SIK CEPEeIHbOI, TaK i
MaKCHMaJIbHOI TPUBAJIOCTi )KUTTS CaMIiB i caMOK. [I71s1 I'SITH NIpOaHasli30BaHUX FeHiB 3ape€eCTPOBAHO MiIBULIEHHS Y
203 pasu piBHSA iXHbOI eKkcIpecii y caMoK IIpY BiAXUJI€HHI TeMIiepaTypH, 3a SKoi BiZi0yBaeTbCsl IpeimariHaabHui
PO3BUTOK, BiJl ONITUMaJIbHOI 0 MaKCMMaJbHUI edeKT criocrepirasces 3a Temmeparypu 20 °C i 30 °C. BonHovac y
CaMI}iB CTaTMCTUYHO JOCTOBIPHUX 3MiH PiBHIB €KCIIpeCii ZOCiIpKEeHNX IeHiB He BUABJIEHO. byJlo BUABJIEHO, 110
HiABUILEHHS LIiIbHOCTI nomnysisuii go 3 Tuc. i 6ispine muduHOK Ha 100 MJI TOXXUBHOTO CepefoBUlla (IIPOTH HOPMU Y
3000400 1MYMHOK) IPU3BOJUTS [10 30iJIbII€HHS TPUBAJIOCTI IpeiMariHaabHOro PO3BUTKY O 33 LIUM IIOKa3HUKOM, SIKUI
BapitoBas Bif 8 10 12 11i6, Myx OyJ10 po3aisieHo Ha 5 rpy1. JIjst camLliB i caMOK B ycix rpymnax 6yJio 3apeecTpoBaHO
3HIDKEHHS CepeJHbOI MacH Tija imaro, a y nepumux 4Box rpynax (TpuBajicTb po3BUTKY 8 Ta 9 1i6) 0 36inbLIeHHS
cepeHbOi TPUBAJIOCTI KUTTS Ha 23029 %. Y caMOK MyX, JIMYMHKOBUM PO3BUTOK SIKUX BiJIOyBaBCS 32 BUCOKOi
IiJIBHOCTI JIMYMHKOBOI IOMYJIAL{l, HE CIIOCTEPIraJncCh CTaATUCTUYHO LOCTOBIPHI 3MiHU PiBHIB €KCIIPECII I1'SITH
IOCJiIXKEHUX FeHiB. AJle TaKi CTaTUCTUYHO JOCTOBipHI 3MiHM (p<0,01) BindyBanuce y camuis. HanicyTTeBimi 3MiHN
CIIOCTepiraauch y rpyIli BUCOKO] IIiIbHOCTI i3 TpUBAiCTIO MpeiMariHasbHOro po3BUTKY 12 11i6: y 304 pasu [jis1 reHis

Hsp70, InR, Sirtl Ta y 506 pasiB g5 redis mTor Ta foxo.

2. The dissertation is devoted to studying the influence of various environmental factors at the preimaginal stage
of ontogenesis on the duration of development, lifespan, and expression of genes associated with lifespan in
Drosophila melanogaster. The thesis aimed to find out the influence of the conditions of keeping D. melanogaster
at the stage of pre-imaginal development (temperature, pH, population density, oxygen concentration) on the
lifespan of the imago and the level of expression of Hsp70, InR, Sirtl, mTor and foxo genes associated with lifespan.
Hypoxic (10 % oxygen) and hyperoxic (40 % oxygen) conditions have been shown to affect lifespan statistically
significantly. Hyperoxia causes a 17 % reduction in average lifespan in males (p < 0,001) and 10 % in females
(p<0,001). In hypoxic conditions, the average lifespan of males does not change statistically significantly, while it
decreases by 18 % in females (p<0,001). It was shown that an acidic nutrient environment (pH 5) at the larval stage
of development significantly increases (generally by 47 %) the average lifespan of male and female D. melanogaster
imagos compared to individuals whose larvae developed at other pH values (pH 6, 7, 8 and 9). There were no
significant differences in the duration of development and life in the groups of individuals whose development
took place at pH 6, 7, 8 and 9. It was demonstrated that lowering the temperature at which preimaginal
development takes place from 30 °C to 22 °C leads to reliable retardation of development for several days. The
optimal temperature for reaching the maximum body weight of an adult is 22,5 °C, at the same temperature there
is a significant increase in the average and maximum life span of males and females. For the five analyzed genes, a 2
to 3-fold increase in their expression level was recorded in females when the temperature at which preimaginal
development takes place deviates from the optimum - the maximum effect was observed for temperatures of 20
°C and 30 °C. At the same time, statistically significant changes in the expression levels of the studied genes were
not detected in males. It was revealed that an increase in the population density to 3,000 or more larvae per 100 ml
of nutrient medium (against the norm of 3000400 larvae) leads to an increase in the duration of preimaginal
development - according to this indicator, which varied from 8 to 12 days, the flies were divided into 5 groups. For
males and females in all groups, a decrease in the average body weight of the imago was recorded and in the first
two groups (development duration of 8 and 9 days) - an increase in the average life span by 23029 %. In female flies,



whose larval development took place at high larval population density, no statistically significant changes in the
expression levels of the five studied genes were observed. However, such statistically significant changes (p<0.01)
were observed in males. The most significant changes were observed in the high-density group with a duration of
preimaginal development of 12 days: 3 to 4 times for the Hsp70, InR, Sirtl genes, and 5 to 6 times for the mTor and
foxo genes.
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