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Pedepar:

1. Incepranist IpUCBAYEHA KOMIIJIEKCHOMY [OCJIiIPKEHHIO CUCTEMATHKHY, TeorpadpidyHOro NOUMPEHHS Ta €BOJIIOL]
6panxiobneniz (Annelida: Branchiobdellida) 3axinnoi [Taneapktuku. Bpanxiobaesniny € o6airaTHUMU cUMb6iOHTaMu
[IPiCHOBOJIHUX PaKOIOAi6HNUX i BiZlirpaloTh BaskIMBY PoJib Y QYHKIIIOHYBaHHI IPICHOBOJHUX €KOCHCTEM.
HesBakatouu Ha ixHe 3HaU€HHS, 1isl I'PyIIa 3/INIIAETHCSI HEJJOCTATHBO BUBUEHOIO, 0COOJIMBO 100 IXHIX
CAMOIOTUYHUX B3a€EMUH, reorpaivHoro MOMMPEHHs Ta €BOJIIOLIIHO] icTopii. MeTo10 po60TH 6YJI0 BUBUYEHHS
CHUCTEMAaTUKU, apeasliB Ta €BOJIIOLIIHUX 3B'I3KiB 6paHxio6Aesif, a TaKoXK aHaJi3 MOKIMBOCTI 3apasKeHHS
iHTPOZIyKOBaHUX BUiB PaKiB abOpUreHHUMU OpaHxiobnenigamu. [17s1 nocsrHeHHs Liei MeTy 0yJ10 IPOBeEeHO
KOMIIJIEKCHE TOCJIiIKEHHS, 1110 BKJII0Yaso MOPQOIOTiuHUI aHai3 (CTEPEOMIKPOCKOIIis, MOCTiIKEeHHS 1ieJIen i
criepMareku), gpisoreHeTHYHMI aHami3 (MeToau MakcuMasbpHOI paBnononibHocTi Ta BaecoBoro BUCHOBYBaHHS) Ta

reoinopmaniiiai meronu (QGis) AJ1s1 BU3HaYEHHS apealiB IOUKMPEHHs. Briepie oTpruMaHo MOCIiIOBHOCTI



40TUPbOX MiTOXOHIpianbHUX (CO1, 16S) Ta spepHux (28S, ITS) reHeTUYHUX JIOKYCIB 1J1s1 BOCbMU BUIB
6panxiobaesnin 3axinHoi [TasieapKTUKH, 10 3HAYHO PO3IMUPUIIO MOKIIMBOCTI JOCTiI>KEHHSI, OCKiJIbKY paHilie B
GenBank 6ysnu noctynHi aume nocaigosHocTi COl. Takoxx 6ys10 MoaugikoBaHO NPOTOKOIY aMILIiikaliii s
OTPUMaHHS SIKICHUX IOCJIiJOBHOCTEN 1 Buny ITsiBKU Hemiclepsis marginata, sika BUKOPUCTOBYBasacs 5K
30BHIIIHS Irpymna AJ1s1 06YL0BYA MYJIbTUIOKYCHOTO (PiIOreHeTUYHOrO iepeBa. MaTepianu 715 LOCTiIKeHHSs
36upanucs npotsirom 2009-2022 pokiB nif, yac ekcneguuiil y 3axinHux basnkanax, YkpaiHi Ta iHmux perionax
3axinHoi [TasleapKTuKy, a TakoX 6yJI0 TPOaHaJi30BaHO MY3€MHi 3pa3ku 3 KoJeKii JII06ISHCHKOrO YHIBEPCUTETY
(CnoBenis). PesynbTaTl mOCHiIKEeHHS MTOKa3any, o pif Branchiobdella y 3axinniii [TaneapkTulli BKto4yae BiciMm
OCHOBHUX €BOJIIOLIIMHUX JIiHiH, 10 BifgnosigaoTs Bumam B. kozarovi, B. balcanica, B. pentadonta, B. italica, B. astaci,
B. hexadonta, B. parasita Ta HoBoMy Bupy B. sp.n.. Biepuie orpumano nocuigoBHocti JHK ns B. kozarovi, mo
IO3BOJIMJIO YTOYHUTH ii isoreHeTHYHe NOJ0XEHHS. BUusiBieHo, mo Knaga B. parasita noginserscs moHalMeHIIe Ha
TPU CyOKJIa[IH, IKi MOKYTb MaTH CTaTyC OKPEMUX BUJiB a0 nmifgsumis. PinoreHeTnyHa CTPyKTypa 6paHxiobaesniy,
KopeJtoe 3 pinoreHiero ixHix xa3siB — piukoBUX pakiB. Hampukinam, miaTBepakeHo TicHU 3B'130K MixX B. kozarovi Ta
B. balcanica, mo Bifo6paxae criopigHeHicTb ixHix xa3siB — joBromnasnoro (Astacus leptodactylus) Ta mupokormnanoro
(Astacus astacus) paki. ['eorpadiuauii po3nogin rannoTtunis B. kozarovi B Ykpaini Bkasye Ha ABa MJISXU iCTOPUYHOI
Mirpauii OBromnasgoro paka: 3axigHui (uepes 3axigHe IIprudopHomMop’s) Ta cxigHuil (depes CxinHe IIpudopHOMOD’S).
ExkcniepuMeHTaIbHO oBefeHo, o B. kozarovi 3maTHa BiokuBaTu 6e3 xassina fo 60 [HiB, 1[0 Mae 3Ha4eHHs 1 ii
apanrauji. lleil BU TakoX YCHIIIHO KOJIOHI3y€e iHTPOAYKOBaHUX PakiB. JJOCIiIpKEeHHs1 KOKOHIB 6paHXxiobaesin Ta
ixHpbOI J10KasizaLii Ha Tii pakiB 103BoJIs€ ineHTU(IKYBaTH BUIM HABITH 32 BiZICYTHOCTI OPOCANX OCOOUH.
Branchiobdella balcanica, eKTOCUMGIOHT ITMPOKOMANIOTO paka, Ma€ HU3bKe TeHeTUYHE Pi3HOMAHITTS, 1110 POOUTD
Jioro 3a71eXXHUM Bif cTaHy nonyJssiuii xassgina. ITigsug B. balcanica sketi BUsHaHO HeBasliTHUM, OCKiJIbKM Bapiallii
fioro mopdouJiorii noB’sa3aHi 3 BikoM, a He 3 reHeTUYHOI nudepeHiauieto. Branchiobdella astaci, sikuii 6yB
YUCEeJIbHUM y CTapUX My3eHMHUX 3pa3Kax, He BUSBJIEHO Y Cy4acHUX 360pax, [0 MOXKe CBIIYUTHU IIPO CKOPOUEHHS
fioro nomnyssuit. OTpuMaHi pe3ysbTaTy NiAKPECIOITh BAKJIMBICTD iHTerpauii MoJaeKyasspHUX, MOPOJIOTIYHUX Ta
€KOJIOTiYHUX JAHUX JJIs1 PO3YMiHHS €BOJIOL] Ta IomUpeHHs 6paHxiobneni,. Pe3ynbTaTy MalOTh IPAaKTUYHE
3HAYEHHS /JISI OL[iHKY €KOJIOTIYHMX HACTiIKiB IHTPOAYKLii eK30TUYHMX PakKiB Ta pO3POOKY 3aX0fiB 6i06e3reKy.
JocimkeHHs] BAKOHAHO 3a MiATPUMKHU IPaHTiB MiHicTepcTBa OCBiTH i HayKu YKpaiHu, MiHiCTEpPCTBa OCBITH i HAYKU
Cnosenii (2009-2012) ta Science and Technology Center in Ukraine (STCU) (3 2023 poky). OCHOBHI pe3y/bTaTu
oIy6JIiKOBaHi y TPbOX HayKOBUX CTATTSX, BKJIIOYAIOYM BUJAHHS, iHAekcoBaHe B Web of Science a6o Scopus (Q2), Ta
IIpe cTaBiieHi Ha MibKHapogHuX KoHpepeHL1isx, 3okpema Ha 4th Central European Symposium of Aquatic
Invertebrates (CnoBauuuna, 2024).

2. This dissertation investigates the taxonomy, geographical distribution, and evolutionary relationships of
branchiobdellidans (Annelida: Branchiobdellida) in the Western Palearctic. Branchiobdellidans are obligate
symbionts of freshwater crayfish and play a crucial role in freshwater ecosystems. Despite their ecological
importance, this group remains understudied, particularly regarding their symbiotic associations, biogeography,
and evolutionary history. The study aims to clarify the taxonomy, distribution patterns, and phylogenetic
relationships of Western Palearctic branchiobdellidans, as well as assess the potential colonization of invasive
crayfish by native branchiobdellidan species. To address these objectives, an integrative approach was applied,
combining morphological analysis (stereomicroscopy, jaw and spermatheca examination), phylogenetic
reconstruction (Maximum Likelihood and Bayesian Inference), and geospatial mapping (QGIS). For the first time,
sequences of four genetic loci—mitochondrial (CO1, 16S) and nuclear (28S, ITS)—were obtained for eight
branchiobdellidan species, significantly expanding research possibilities, as only CO1 sequences were previously
available in GenBank. Additionally, optimized amplification protocols were developed to generate high-quality
sequences for the leech Hemiclepsis marginata, used as an outgroup in multilocus phylogenetic analyses to
enhance reliability. Field collections were conducted from 2009 to 2022 across the Western Balkans, Ukraine, and
other Western Palearctic regions, supplemented by museum specimens from the University of Ljubljana (Slovenia).
Key findings include the identification of eight major evolutionary lineages within the genus Branchiobdella in the
Western Palearctic, corresponding to B. kozarovi, B. balcanica, B. pentadonta, B. italica, B. astaci, B. hexadonta, B.



parasita, and a newly discovered species, B. sp. n. DNA sequences of B. kozarovi were obtained for the first time,
clarifying its phylogenetic position. Morphological and genetic evidence confirmed the distinct species status of
Branchiobdella sp. n. from Slovenia. Furthermore, the B. parasita clade was found to comprise at least three
divergent subclades, potentially representing separate species or subspecies. The phylogenetic structure of
branchiobdellidans correlates strongly with that of their crayfish hosts. Notably, the close relationship between B.
kozarovi and B. balcanica mirrors the evolutionary ties of their respective hosts—the narrow-clawed crayfish
(Astacus leptodactylus) and the broad-clawed crayfish (Astacus astacus). Haplotype distribution analysis revealed
two historical migration routes of A. leptodactylus in Ukraine: a western route (via the western Black Sea coast to
the Danube and Southern Bug basins) and an eastern route (via the eastern Black Sea coast to the Don, Siversky
Donets, and Dnipro rivers). Experimental data demonstrated that B. kozarovi can survive host-free for up to 60
days, highlighting its adaptability. This species also successfully colonized invasive crayfish, occupying the same
microhabitats as in native hosts. The examination of cocoon placement on host crayfish enabled species
identification even without adult specimens and provided insights into niche partitioning and infestation
dynamics. Branchiobdella balcanica, an ectosymbiont of A. astacus, exhibited low genetic diversity, indicating high
host dependence. The subspecies B. balcanica sketi was invalidated, as morphological variations in its copulatory
bursa were attributed to ontogenetic changes rather than genetic divergence. Branchiobdella astaci, once
abundant in historical collections, was absent in recent samples, suggesting population decline. These findings
emphasize the importance of integrating molecular, morphological, and ecological data to understand
branchiobdellidan evolution and host interactions. The results have practical implications for assessing ecological
risks associated with crayfish introductions, informing biosecurity measures, and guiding native crayfish
conservation strategies. Key results were published in three peer-reviewed articles, including a Q2-indexed
international journal (Web of Science /Scopus) and Ukrainian Category A/B journals, and presented at the 4th
Central European Symposium of Aquatic Invertebrates (Slovakia, 2024). The research was supported by grants
from the Ministry of Education and Science of Ukraine, the Ministry of Education and Science of Slovenia
(2009-2012), and the Science and Technology Center in Ukraine (STCU, 2023-2025).
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