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1. Inceprauis npucBsiueHa rameToreHesy riobpugHux camuis Pelophylax esculentus y CiBepcbko-/loHepkoMy
LIeHTPi pi3HOMaHITT4 3es1eHux Xab. [IpoaHani3oBaHO KapioTUNu Ta reHOMHU JUILIOINHUX caMLiB i3 pisHux I'TIC. Y
XOZIi JOCTIiIKEHHSI, BCTAHOBJIEHO LIUIIXU FAMETOTeHe3y Y riOpUIHMX CaMlliB, OL[iHEHO iXHIO POJIb y NiATPUMI]
reMikJIOHQJIbHUX NONYJIALiHUX cucTeM Y HiskHboMy Jo6puipkomy, KopsikoBomy, IcbKOBi cTaBax Ta 3arijiasi p.
Mox. ABTOpKa 3i0pasia 3pa3ku Bif 762 ocobuH (pif Pelophylax) y 2016-2022 pokax 1151 TAKCOHOMIYHOTO aHali3y.
s knacu@ikauii BUKOpUCTOBYBaI MOP(OJIOTiYHI O3HAKU. BU3HAYEHHS IJIOIAHOCTI BKJII0YAJIO IUTOMETPIIO
epuTpoLuTIB, HinTBepKeny Ag- i DAPI-dap6yBaHHIM XpOMOCOM i LUTOMETpiI0 ciepMu. [I71s1 minTBepaKeHHS
KapiotunyBaHHs BuUkopucrosyBaiu FISH i, B neskux sumnankax, CGH. ¥V BCiX 40TUPbOX MiCLSX MEMIKAIOTh K P.
ridibundus, Tak i P. esculentus (gu- Ta TpunoigHi), knacudikyrouu i I'TIC sik R-E-Ep-TTIC. 1151 po3ymiHHs
yCHIiIIHOTO PO3MHOKEHHS ribpuais, 52 nopocaux camug P. esculentus 6ysiy BunagkoBUM YMHOM BifibpaHi 3 pisHUX

BOJONM. [amMmeTOrenes noCaiIyKyBaau B iXHiX CllepMaToLMTax i cnepmarugax 3a gornomorom FISH i3 3onnamu



Ples289 i RrS1. Cepen 52 qumnioinHux ri6puaHUX CaMIliB 5 Many BUKIIOYHO reHoM P. lessonae, 13 manu reHom P.
ridibundus, a 29 6ynu ampiramerHumu. Bicim caMIiiiB Manu IUIJIOINHI ClIepMAaTOLUTH Ta MMOOAVHOKI TUIIIOINHI
criepMmaTtuay. Hespakaloun Ha oLMpeHy nepenady reHoma R ribpugamu, 3HauHa KisibKicTh ri6puziB i HeBUCOKa
KiJIBKICTb Jopocaux ocobuH P. ridibundus 3yctpivyaerscs mopiyno B uux ITIC. Becyneped odikyBaHHSIM, 60%
[IPOaHaJIi30BaHUX KIITUH JEMOHCTPYBaI FeHOM R, 110 K1ujae BUKJIMK PO3YMIHHIO MEXaHi3MIB YTBOPEHHS raMeT
riopunamu. Pesynbratu FISH BusiBuiu kon'toraniiio xpomocoM P. lessonae i P. ridibundus y 6iBasienTn y m'situ 3 52
camuiB. Tpyu 0cOOMHY MTOKa3aau HASIBHICTb ciepMaTu, 3 oooma reHomaMu. OuH caMellb J€MOHCTPYBaB
CIIEpPMATOLIUTU Ta ciepMaTuam 3 reHoMoM P. ridibundus i kinbka 3 reHomoM RR. [lopiBHSsIBHA TEHOMHA
riopunusauis (CGH) nigTBepausa e He3Bru4aliHe siBuiie. [171s IBOX caMlliB 3 XpOMOCOMaMU Pi3HUX BUTIIB, 32
nonomoroio CGH 6ys10 3apeecTpoBaHe s1BULIE YCHiHOI peKoMbiHalji. ¥ ABox camiiiB 3ycTpiuanucs XpOMOCOMH, SIKi
He BiAnosiganu reHomy P. lessonae a6o P. ridibundus, 10 cBiZ4uTh Npo NPpUYETHICTb TEHOMY, 110 IOTEHLIITHO
cripuse ribpuausatii. ¥ xozi 1ocsiikeHHs BUSIBJIEHO IIICTh MIJISIXiB raMeToreHesy y ribpugHux camuis P. esculentus:
1. Tannoinxi rameTu 3 reHoMoM P. lessonae (L). 2. 'annoigni rameTu 3 reHoMmoM P. ridibundus (R). 3. ['6punna
amiraMeTHiCTb: CyMilll ransoifHux rameT 3 reHomMamu L i R. 4. [lunnoinHi rameTy 3i cknagom reHomy RR, LL ta LR.
5. AHeynsI0iHI ramMeTy 3 KiJIbKIiCTIO XDOMOCOM, sIKa He KpaTHa 13, sk 3 L, Tak i 3 R reHomamu. 6. [ameTy 3 cyMimmio
IBOX 200 TPhOX F€HOMIB, 1110 IIOTEHIIIITHO BKJII0Ya€ peKOMOiHaLlilo Ta iHTporpeciio pparMmeHTiB reHoMY, SIKUI
BigmiHHUI Bin reHoMy P. lessonae a6o P. ridibundus. HasiBHicTb 14% aHeyioiiHUX KJIITUH Y IIPOaHali30BaHUX
CIIEpMATOLMTAX i CiepMaTUAAX BKa3ye Ha HELOCKOHAIICTb PETYJIALii eniMinalii Ta enmopenikauii B 3apogKOBUX
KJIITUHAX MDKBUOBUX Ii6PUAIB, O Y3TOAKYETHCS 3 CYYaCHUMU JOCTiIKEHHIMU esliMiHanii reHoMy y riopuzis P.
esculentus. AHeyIJIOizist pO3rsSAEThCS SIK HACTINOK CeJIeKTUBHOI IIpeMeoTUYHO] esiMiHalii 0HOTO 3 FeHOMIB.
Xoua MexaHi3MU eJliMiHallii reHoMy y 3eJIeHUX kab He BUBUEHI peTesIbHO, PO3yMiHHS MEXaHi3MiB eJsliMiHallii
riOpUIHMAX POCJMH CBiIYUTH NPO T€, IO BiIMiHHOCTI B KOIMiSIX LEHTPOMEPHOTO IIOBTOPY Y FT€HOMax 0aThbKiBCbKUX
BUTIiB MOXYTb IIPU3BOAUTH [10 HEIIPABMUJIPHOTO PO3TalllyBaHHS Ta BificTaBaHHS xpoMmocoM P. lessonae mif yac
PO3MHOKEHHsI ToOHOLUTIB. OTXe, y riopuzis xpomocomu P. ridibundus MoxyTh MaTy BUILLy IMOBIpHICTb
IIPUKPIIJIEHHS [0 KiHETOXOPIB Mif] Yac MOAily TOHOLUTIB, CIPUSIIOYHM iX 6iblll YCIIITHOMY KJIOHQJILBHOMY [TEPEHOCY
no ramert. Lli 3HaxiIKu Jal0Th BaXKJIMBY iH(OpMALLilo IIPO TaMeToreHe3 CaMIiB 3eJIeHUX Kab, BKIII0Ya0IU
amirameTHiCTb i pekombiHal0. JlocimpKeHHs 3Ha4YHO IOKpalllye Halle PO3yMiHHS MeXaHi3MiB MO0JIaHHS
PENpOAYyKTUBHUX 0ap’epiB Y Mi>KBUJIOBUX TiOpUiB, 1110 Ma€e PAKTUYHI HACTIAKY 117151 30€peKeHHs 6i0pi3HOMaHITTS
Ta 3abe3nevyoyn ManbyTHi 6ioiHAMKaLiHI JochigkeHHs. HaByaapHi MaTepiany € LiHHUMU [ TAaKUX KyPCiB, SIK
«3ooJorist xpebeTHUX TBapuH», «lluTosoris Ta KiiTnHHA 6iosorisy Ta «barpaxosoris Ta reprietosoris». 3i6paHi
marepianu 36epiraloTbcsl B XapKiBCbKOMY HallioHaJabHOMY yHiBepcuTeTi imeHi B. H. Kapasina, a uepes
[IOBHOMACIITA0HY BiliHy JCepTallilo O6yJI0 IPOJOBXEHO B IHCTUTYTI (iziosorii Ta reHeTnKu TBapuH y JIibexosi,
Yecoka Pecny6irika, 3a migTpumku rpanty N2 RRFU-22-21 Bin Yecbkoi Akagemii Hayk (CAS) (mig kepiBHULITBOM [-pa
Jinyxa Ta n-pa Xosnesn).

2. The dissertation focuses on hybrid male Pelophylax esculentus gametogenesis in Siverskyi-Donets Center of
Water Frog Diversity. Karyotypes and genomes of diploid males from four HPSs were analyzed. The study
established gametogenic pathways in hybrid males, assessing their role in maintaining hemiclonal population
systems at Lower Dobrytskyi pond, Koriakiv pond, Iskiv pond, and Mozh River floodplains. The author collected
samples from 762 water frogs (Pelophylax genus) in 2016-2022 for taxonomic analysis. Morphological features were
used for classification. Ploidy determination involved erythrocyte cytometry, confirmed by Ag- and DAPI-staining
of chromosomes and sperm cytometry. Karyotyping utilized FISH and, in some cases, CGH for confirmation. In the
four localities, both P. ridibundus and P. esculentus (di- and triploid) inhabit, categorizing these HPSs as
R-E-Ep-HPS. To comprehend successful hybrid reproduction, 52 P. esculentus adult males were randomly
selected from different ponds. Gametogenesis was examined in their spermatocytes and spermatids using FISH
with Ples289 and RrS1 probes. Among 52 diploid hybrid males, 5 exclusively exhibited gametes with P. lessonae
genome, 13 had P. ridibundus genome, and 29 were amphigametic. Eight males showed diploid spermatocytes and
single diploid spermatids. Despite prevalent R genome transmission by hybrids, a substantial number of hybrids
and single P. ridibundus adults occur annually in these HPSs. Contrary to expectations, 60% of analyzed cells



exhibited R genome, challenging the prevailing understanding of hybrid gamete production. FISH results revealed
chromosome pairing between P. lessonae and P. ridibundus in bivalents during meiotic metaphases in five of 52
males. Three individuals showed amphigametic spermatids with both genomes. One male exhibited spermatocytes
and spermatids with the P. ridibundus genome and a few with the RR genome. Comparative Genomic
Hybridization (CGH) confirmed this unusual pairing. Two control males producing a single gamete type validated
CGH results. For two males with different species chromosomes, CGH showed evidence of successful
recombination. In two males, chromosomes unstained with P. lessonae or P. ridibundus genomes suggested
involvement of an unidentified water frog species, potentially contributing to hybridization. The study identified
six gametogenesis modes in hybrid males of P. esculentus: 1. Haploid gametes with P. lessonae genome (L). 2.
Haploid gametes with P. ridibundus genome (R). 3. Hybrid amphigameticity: a mix of haploid gametes with L and R
genomes. 4. Diploid gametes with RR, LL, and LR genome compositions. 5. Aneuploid gametes with non-multiple-
of-13 chromosomes, both with L and R genomes. 6. Gametes with a mix of two or three genomes, potentially
involving recombination and introgression from another water frog species. The study concludes that the 14%
presence of aneuploid cells in analyzed spermatocytes and spermatids indicates imperfections in the regulation of
elimination and endoreplication in germ cells of interspecies hybrids, consistent with contemporary studies on
genome elimination in water frog hybrids. Aneuploidy is seen because of selective premeiotic elimination of one of
the genomes. While mechanisms governing genome elimination in water frogs are not extensively studied, insights
from hybrid plant elimination mechanisms suggest that differences in centromeric repeat copies in parental
species' genomes may lead to misalignment and lagging of P. lessonae chromosomes during gonocyte
multiplication. Consequently, in hybrids, P. ridibundus chromosomes may have a higher likelihood of attaching to
kinetochores during gonocyte division, contributing to their more successful clonal transfer to gametes. These
findings provide crucial insights into male water frog gametogenesis, including amphigameticity and
recombination. The research significantly advances our understanding of mechanisms overcoming reproductive
barriers in interspecies hybrids, with practical implications for biodiversity preservation and future bioindicative
studies. The study materials are valuable for courses like "Zoology of Vertebrate Animals," "Cytology and Cell
Biology," and "Batrachology and Herpetology." Collected materials are stored at V. N. Karazin Kharkiv National
University, and due to a full-scale invasion, the dissertation continued at the Institute of Animal Physiology and
Genetics in Libechov, Czech Republic, supported by grant No. RRFU-22-21 from the Czech Academy of Sciences
(CAS) (under supervision of Dr. Didukh and Dr. Choleva).
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