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1. Inceprauis npucBsYeHa raMmeToreHesy riobpugHux camuis Pelophylax esculentus y CiBepcbko-/loOHELbKOMY
LIEHTPi Pi3HOMAHITTS 3eJ1eHuX Xab. [I[poaHaizoBaHO KapiOTUIM Ta TEHOMU JUIJIOIZHUX camLiB i3 pisHux I'TIC. ¥
XOJi IOoCiIKeHHsI, BCTAHOBJIEHO LIISIXY TaMeTOoreHe3y y MiOpUIHUX CaMIliB, OLIiHEHO iXHIO POJIb Y MifTPUMLL
reMiKJIOHQJIBHUX NONYJIALiNHUX cucteM Y HixkHbOMY Jlo6punipkomy, KopsikoBomy, ICbKOBI cTaBax Ta 3aIljasi p.
Mosx. ABTOpKa 3i6pasa 3pasku Bif 762 ocobuH (pig Pelophylax) y 2016-2022 pokax AJ1s1 TAKCOHOMIYHOTO aHaIi3y.
Ins xnacudikanii BuUKoprucToByBany MOpP@OJIOTiuYHI 0O3HAKU. Bu3HaY€HHS IJI0IAHOCTI BKJII0YAJIO IUTOMETPIlo
epUTpOLUTIB, NinTBepIKeHy Ag- i DAPI-dapOyBaHHIM XpOMOCOM i LUTOMETpIiIO criepMU. JI71s ifTBepIKEeHHS

KapiotunyBaHHs BUKopucrosysaiu FISH i, B negkux sumnankax, CGH. ¥V BciX 4OTUPbOX MiCLSX MEMKAIOTh SK P.



ridibundus, Tak i P. esculentus (nu- Ta TpumnoigHi), knacudikyouu ni ['TIC sk R-E-Ep-TTIC. [Ins1 po3yMiHHS
yCHILHOTO PO3MHOKEHHS ribpuais, 52 nopocaux camugs P. esculentus 6ysiv BUnagkoBUM YMHOM BifjibpaHi 3 pisHUX
BOZONM. [ameTorenes nocmiIKyBaly B iXHiX CllepMaToOLMTaX i ciepmarugax 3a gornomororo FISH i3 3onmamu
Ples289 i RrS1. Cepen 52 nqumnioinHux ri6GpuaHUX CaMIliB 5 Maau BUKIIOYHO reHoM P. lessonae, 13 manu reHom P.
ridibundus, a 29 6ynu amdiramerHumu. Bicim caMIiiB Manu IWIJIOINHI ClIepMATOLATH Ta MOOAMHOKI TUIIIOINHI
criepMmaTuay. Hespakaioun Ha nouupeHy nepenady reHoma R ribpugamu, 3HauHa KisibKicTh ri6puziB i HeBUCOKa
KiJIBKICTb fopocaux ocobuH P. ridibundus 3yctpivyaerscs mopiyno B uux ITIC. Beyneped odikyBaHHSIM, 60%
[IPOAaHaJIi30BaHUX KJITUH J€MOHCTPYBAJIM F€HOM R, 1[0 KU/IA€ BUKJIMK PO3YMiHHIO MEXaHi3MiB yTBOPEHHS raMeT
riopunamu. Pesynbraty FISH BusBuiu kon'toranio xpomocoM P. lessonae i P. ridibundus y 6iBanienTu y m'situ 3 52
camuiB. Tpu 0cOOMHY MTOKa3aau HAsIBHICTb ciepMaTu, 3 oooma reHomaMu. OJuH caMellb J€MOHCTPYBaB
CIIEpMaTOLUATHU Ta ciepMatuay 3 reHomoM P. ridibundus i kinbka 3 reHomom RR. TTopiBHSIZIbHA T€HOMHA
riopunuzanis (CGH) nigTBepauia 1ie He3BUYaliHe siBuiie. [171s IBOX caMLIiB 3 XpOMOCOMaMU Pi3HUX BUTIIB, 32
nonomoroto CGH 6ys1o 3apeecTpoBaHe siBULIE YCIiHOI pekoM6biHalii. ¥ ABox camiiiB 3ycTpiuanucs XpOMOCOMH, SIKi
He BiAnoBiganu reHomy P. lessonae a6o P. ridibundus, 10 CBif4uTh NpO NPUYETHICTb TEHOMY, 110 IOTEHIIITHO
cripuse riopuausatii. ¥ xofi 1ocsiikeHHs BUSBIICHO IIICTh MIJISIXiB raMeToreHesy y ribpugHux camuis P. esculentus:
1. Tannoinxi rameTu 3 reHoMoM P. lessonae (L). 2. 'annoigni rameTy 3 reHoMmoM P. ridibundus (R). 3. ['6punnHa
amiraMeTHiCTb: CyMilll ransoifHux rameT 3 reHomMamu L i R. 4. [lunnoinHi rameTy 3i ckianom reHomy RR, LL ta LR.
5. AHeymIoigHi raMeTH 3 KiJIbKiCTIO XpOMOCOM, sika He KpaTHa 13, sk 3 L, Tak i 3 R reHomamu. 6. F'ameTu 3 cyminmo
IBOX 200 TPbOX F€HOMIB, 1J0 MOTEHLIMHO BKJIIOYae PEKOMOIHALliI0 Ta iHTpOrpecito pparMeHTiB reHOMY, SIKUM
BigmiHHU Bin reHoMy P. lessonae a6o P. ridibundus. HasiBHicTb 14% aHeyioinHUX KJIITUH Y IIPOaHali30BaHUX
CIIEpPMATOLMTAX i CIEpMaTUAX BKAa3y€e Ha HELOCKOHAICTb PETYJIALIl eiMinalii Ta enmopenikanii B 3apOgKOBUX
KJIITUHAX MDKBUIOBUX TiOPHUIiB, 10 Y3rOIKY€EThCS 3 CY4aCHUMMU OCIIKEeHHSIMU eJliMiHallii reHoMmy y Triopumais P.
esculentus. AHeyIIOizisl pO3rsHAEThCS K HACTITOK CeJIEKTUBHOI IIpeMeNOoTUYHO] esliMiHalii 04HOro 3 FeHOMIB.
Xoua MexaHi3Mu esimiHallii reHoMy y 3esieHUX kab He BUBYEHI peTeslbHO, PO3yMiHHS MeXaHi3MiB esliMiHallii
riOpUIHMAX POCJMH CBiIYUTH NIPO T€, IO BiMIHHOCTI B KOIiSIX LEHTPOMEPHOTrO IIOBTOPY Y FT€HOMax 0aThbKiBCbKUX
BU]IiB MOXYTb IPU3BOAUTH 10 HENTPABMJIPHOTO PO3TAllyBaHHS Ta BillCTaBaHHS XpoMocoM P. lessonae mif yac
PO3MHO>KEHHsI TOHOLUTIB. OTXe, y ri6puzis xpomocomu P. ridibundus MoxyTh MaTu BUIlly IMOBIpDHICTb
IIPUKPIIJIEHHS O KiHETOXOPIB Mif] Yac MOAily TOHOLUTIB, CIPUSIIOYHM iX 6iblll YCIIITHOMY KJIOHQJIBHOMY [IEPEHOCY
Io ramer. Lli 3HaxXigKy JaloTh BasKJIMBY iH(GOpMAILilo PO raMeTOreHe3 CaMIliB 3eJIeHUX a0, BKIIIOYA0YN
amirameTHiCTb i pekombiHaljo. JlocmimKeHHs 3Ha4YHO IIOKpallye Halle PO3yMiHHS MeXaHi3MiB MOJ0JIaHHS
PENpOAYyKTUBHUX 6ap’epiB Y Mi>KBUJIOBUX TiOpHUiB, 1110 Ma€ NPAKTUYHI HACIIAKY 117151 36epekKeHHs 6i0pi3HOMaHITTs
Ta 3abe3nevyloyn ManoyTHI 6i0iHIMKaLilHI focnigKeHHs. HaByaabHi Matepiany € LiHHUMHU [1J1 TaKUX KyPCiB, SIK
«300710Tis1 Xxpe6ETHUX TBAPUH», «LIUTOJIOTIS Ta KNiTHHHA 6iosoris» Ta «barpaxosioris Ta reprietosiorisi». 3i6pani
Mmarepiasnu 36epiraioTbcsl B XapKiBCbKOMY HallioHajbHOMY yHiBepcuTeTi imeHi B. H. Kapasina, a uepes
[IOBHOMACIITA0HY BiliHy JcepTallilo 6yJji0 IPOJoBXeHO B IHCTUTYTI ¢iziosorii Ta reHeTnku TBapuH y JIibexosi,
Yecoka Pecny6irika, 3a nigTpumku rpanty N2 RRFU-22-21 Bif Yecbkoi Akagemii Hayk (CAS) (1ig kepiBHULITBOM [-pa
Hinyxa ta n-pa Xosuesn).

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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