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Pedepar:

1. lucepraniiina po6oTa MpucBsYeHa NOCAiTKeHHIO iHBa3iil 6e3XpedeTHUX TBAPUH B BOAONUMU A30BO-
JYOpHOMOPCBKOT0 6aceliHy i BUSIBJIEHHIO 0COOIMBOCTEN Nepebiry MikpoeBosIoLii B X MOMYJISLisIX Ta ix
(eHOTUNIYHOro pi3HOMAaHITTS. B po60Ti BUBYeHO MOPQOIOTiYHYy MIHIMBICTb Yy>KOPigHUX TBApUH, ineHTH(diKOBaHO
TaKCOHM 3a MOJIEKYJIIPHUM MapKepPOM COx1 Ta JOCTiIKEHO (ijIOT€HETUYHY CTPYKTYPY KiJIbKOX MOJI€JIbHUX BUJIIB.
[TpoBepenuii anamnia BLAST nigTBepauB HasiBHICTb 47 HATUBHUX i 19 4y>KOpigHUX TaKCOHIB. Y BUOpaHuX BUIB (IT'sIBKa
Helobdella europaea, pakonoznioni Procambarus virginalis Ta Macrobrachium nipponense, mosntocku Mytilopsis
leucocephalum, Arcuatuala senhousia, Rapana venosa Ta Corbicula sp.) BUBU€HO reHeTU4HY CTPYKTYPY [OMYJIsLii
¢dinorenetTnynuM ananizom. ng nox Bumis (R. venosa ta Corbicula sp.) 1ogaTkoBo 3aCTOCOBaHO 6araTOBUMIpHUA
CTaTUCTUYHUI aHasi3 MOPPOMETPUYIHMX AaHUX. [171s1 13 4y>)KOpimHMUX BUAIB BIieplie OTpMMaHo nocaigosHocTi JJHK 3

NOMyJIsILii IMX TBapyH B A30Bo-YopHOoMoOpchKoMy GaceriHi. Buny H. europaea ta A. senhousia Briepuie



3apeecTpoOBaHoO B perioHi. Buau P. virginalis i M. nipponense 3apeecTpoBaHO B HOBUX JIOKAJITETaX, O CBIUUTD IIPO
€KCIaHCiIo perioHoM. BusiiieHo, mo m'saBky H. europaea mMaloTh 3arajibHy TeHETUUHY OHOMAHITHICTD
IIOCJIiJOBHOCTEN B yCiX perioHax insasii. Lle iHTeprpeTyoTh SK MifTBEPAKEHHS [IIOTe3U PO iHTPOAYKLIIO BULY 3
Amepuku (edeKT 3acCHOBHUKA). [IpoieMOHCTPUPOBAHO, 0 0co6MHU H. europaea manu MiHINUBY (POPMY MO3IOBXKHIX
CMYT, III0 MO>Xe OyTy afanTalji€eo 10 KOJIbOpY CyOCTpaTiB, KOJIM pi3He 3a6apBjIeHHS BIIJIMBA€ HA TIOMIiTHICTb IT'SIBKU.
dinoreneTnyHMi aHasi3 MoJIIOCKIB R. venosa 1nokasas, 1o nonyssiuis Onecbkoi 3aTOKU XapaKTepU3y€eThCsl OJHUM
rarnsoTUIIOM, BiJOMUM 3 NTONEpeAHix my6JiiKaliil 3 yCix perioHis iHBasii i B HaTUBHOMY peTiOHi. BUCOKY MiHJIMBICTb
OZI€CBbKOI [TOMyJIsALii IPpOaHai3yBaIy 3a JOIOMOIOI0 TPAULIIIHOI Ta reoMeTpUYHOI MopdoMeTpiil. BusiBuieHo
BiIMIHHOCTI Y BUZOB)KEHHOCTI Yepenaloxk, 1110 OB 'I3YyI0Th 3 aianTallielo Jo MillaHoro cyocTpary i HeobxinHicTio
IIOJII0BATU Ha TUX MOJIIOCKIB, 1110 3aKOMYIOThCA B ITicok. HeMae BigmiHHOCTEN y popMi yepenamiok Mk camIsIMU Ta
CaMKaMHU, OHaK caMlli Masu 6iibii po3amipu. [IpogeMOHCTPOBAHO, 0 YOPHOMOPCHKA [IOMYJIALS MEHIIA Bif
HaTMBHYX 3a PO3MipaMu i Mae iHaKIly CKYJILIITYPY Ta MACUBHICTb Yyepernamnok. BUsABI€HO OOUH rarjloTUIl y
IIOCJIiIOBHOCTE! NapTeHoreHeTHYHoro paka P. virginalis 3 JIHiponeTpoBchKoi Ta XapKiBCbKOi 06s1acTel Ta 3 iHMUxX
perioHiB iHBasii. Lle y3roKyeTbCs 3 rinoTe3010 ePpeKTy 3aCHOBHMKA. Busi yTBOpUBCH Bifi 6aTbKiBCHKOTO
pisHocTaresoro P. fallax 3i CIIIA nuisixom aBTOTpUILIOiAii micys iHBasii B €Bporty. [TopiBHSIHO 3 6aTbKiBCbKUM BUIOM,
BiH 36i7bIIMBCS 32 pO3MipaMu, CTaB OiMIbII IJIOMIOYMM, BABIUi 361/IbIIIMB CEPEIHIO TPUBAIICTh KUTTS, IO TOSICHIOIOTh
inTeHcuBHuUM MeTuitoBaHHs JTHK. Byso 3naiiieHo HOBI JIoKasiTeTy Ta 6ioTonu KpeBeTku M. nipponense Ta
BCTAHOBJIEHO, WO IKEPEJIOM IIOXOAKEHH IHICTPOBCHKOI NOmyJALii € Kurtancbka piuka SHu3u. BusgsieHo
iHBa3MBHY icTOpil0 BUAY, MiJ Yac SKOi BUJ, IOETANHO OYyB 3apeeCcTpOBaHuil Ha TepUTOPii Y36ekucTany i Kazaxcrany,
noTim Pocii, Binopyci, Mosnnosy, a noTiM 3'siBuBCs B JJHiCTpOBCbKOMY 6aceliHi. BctaHOB/EHO, 1110 B pi3HUX perioHax
iHBa3il TPAIIAIOTLCS Pi3Hi raryoTUIIN. 3apeeCTPOBAHO HOBUM YYKOPIIHMI ABOCTYJIKOBUI MOJIIOCK Y PETIOHI
IocimKeHb, A. senhousia. MosieKyIsipHUI aHasi3 BUSBUB JBa Pi3Hi HOBI rallJIOTUINM, HEBiIOMI 3 ToNepeHixX
IocrimkeHb. Besrka reHeTUYHa BiiCTaHb MiXK HUMU € pe3yJIbTaTOM SIBUILA TO[BIMHOI OHOOAThKiBChKOI Ilepeadi
mt JJHK, mo npuramanHe upomy Buay. GinoreHeTnyHui aHali3 3 3aJ1ydeHUMU MTOCTIiIOBHOCTSMU 3 IIONIEPeAHIX
nocuigxens (Asif & Krug 2012) BusiBUB, 110 Halll 3pa30K HAJIEXKUTh J10 XOJIOJHOBOHOI KJIaiy, SIKY IOB'SI3yIOTh 3
TeMIIepaTyPHOIO NpeajianTallielo MoJrockKa. [1if yac ce30HHOro MOHITOPUHTY BUSIBJIEHO, 1110 A. senhousia MiHIMBI 3a
3a6apBeHHIM. 3HaNIeHO IUTOSIAEPHI HEeBiAMOBIIHOCTI, SIKi TPU3BOAATh OO IOMUJIKOBOI imeHTudiKkarii
mop¢orunis Corbicula JHK-6apkoguHrom. Ykpaincbkuil Kop6ikyau (MopgoTtun R) oiHaKoBOro rarjioTuIy 3
Kop6ikynamu mopdotumis Rlc Ta S. VY [lynai BusiBsieHo 1Ba pizHi MOpOTUNH, OJUH 3 sIKUX — HeBimomuit Corbicula
Sp., IKUH, iMOBipHO, € ribpunom mixx C. fluminalis i C. leana, ockinbku Mmae mpomixkHi o3HaKku: ckyabnTypy C. leana i
dopmy 3amka C. fluminalis. [pyHTYI0YKMCh HA OTPUMAHUX IAHUX [TPO MOJIEKYJISIPHE PI3HOMAHITTS Ta MiHJIBICTB,
MOJeJIbHI BUM KJ1acu(piKoBaHO y KOHTEKCTI KoHLenii 'eHeTnyHOoro napagokcy 6iosoriynux inBasiit (Estoup et al.,
2016). “CnipaBxHiil” napalokc iHBasiil xapakrepHuil 1 P. virginalis Ta Corbicula sp., sixi xo4a i MatoTb
HaJ3BUYaHO HU3bKE FreHeTUYHEe Pi3HOMaHITTS, [IPOTE NEMOHCTPYIOTh 3HaUHY (PEHOTUIIIYHY MiHJUBIiCTb. [ H.
europaea i R. venosa mosxe 6yTu 5K “clIpaBkHiil”, Tak i “cCyMHIBHMI” IapaloKC, OCKIBKY iXHi TaljoTUIM COxX1 MOTIN
OyTu Bifi6paHi 3aBASKM CEJIEKTUBHOMY TUCKY a00 npeazanTauii. B inBasii M. nipponense Hemae reHETUYHOTO
[1apaZioKCy, OCKiJIbKY (DiIOTeHeTUYHUM aHali3 CBiTdUTh PO BCEJIEHHS JEeKiJIbKOX TallJIOTUIIIB y Pi3Hi perionu
inBasii. [lns1 A. senhousia My nepen6ayaeMo BiICYyTHICTb I1apafioKCy, OCKiJIbKY iCHy€e 3HaUHe reHeTUYHe

Pi3HOMAaHITTA B perioHax iHBasii Ta ralioTUny, Hapasi XapakTepHi Juiie 1y YKpaiHu.

2. This dissertation studies the invasions of invertebrate animals in water bodies of the Azov-Black Sea basin and
specifies the features of microevolution in these populations as well as their phenotypic diversity. We studied the
morphological variability of non-native populations, identified taxa by molecular marker cox1 (confirmed 47 native
and 19 foreign taxa), and investigated the phylogenetic structure of several model species (leech Helobdella
europaea, crustaceans Procambarus virginalis and Macrobrachium nipponense, mollusks Arcuatuala senhousia,
Rapana venosa and Corbicula sp.). For two species (R. venosa and Corbicula sp.), we additionally applied
multivariate statistical analysis of morphometric data. For 13 non-native species, DNA sequences were obtained
firstly for populations from the Azov-Black Sea basin. Helobdella europaea and A. senhousia were recorded in the
region for the first time. Procambarus virginalis and M. nipponense were recorded in new localities, indicating



their range expansion. The phylogenetic analysis revealed an extremely low genetic diversity of H. europaea in the
invasive regions throughout the world which is interpreted as a corroboration of the hypothesis of the
introduction of this species from America (founder effect). The variability of the coloration pattern of longitudinal
stripes was documented, which probably may be an adaptation to the color of substrates. Phylogenetic analysis of
R. venosa demonstrated that the Odesa Bay’s population shared one haplotype, known from previous publications
as the only one that occurs both in all invasion regions and native region. The conchological variability of rapa was
analyzed using morphometric approach and differences in shell elongation were found. This tendencies in shape
changes were attributed to the mollusk's adaptation to the substrate, in particular the need to hunt burrowing
mollusks in the sand. No significant differences were found in the shape of shells between males and females, but
males were larger. Also, it was demonstrated that the Black Sea population is smaller in size than the native ones
and has a different sculpture and massiveness of the shells. The phylogenetic analysis of the parthenogenetic
crayfish P. virginalis revealed the same haplotype in Dnipropetrovsk and Kharkiv regions, identical to all rest of
crayfish from invasion regions, suggesting the founder effect. This species originated from the parental
gonochronic P. fallax from the USA by autotriploidy during invasion. Compared to the parental species, P.
virginalis, increased in size, became more fertile, and doubled its average lifespan. This is attributed to intensive
DNA methylation. New localities and biotopes for the shrimp M. nipponense were found. The Chinese origin of the
Dniester population was confirmed, and invasive history was revealed. The phylogenetic analysis found that there
are different haplotypes in invasion regions. A new non-native bivalve in the region, A. senhousia, was recorded.
The molecular analysis revealed two haplotypes with large large genetic distance between them. This is the result
of the double uniparental mtDNA inheritance, which is specific to this species. The phylogenetic analysis involving
sequences from previous studies showed that our sequence belongs to the cold-water clade. The formation of two
clades (warm- and cold-water), revealed by Asif & Krug (2012), is thought to be preadaptation of these molluscs to
the temperature. The phenotypic variability of coloration of A. senhousia clams was shown. Cytonuclear
mismatches in Corbicula were found that resulted in the wrong morphotypes identification. The Ukrainian sample
of Corbicula (morphotype R) from the Danube River shared the same haplotype with morphotypes Rlc and S. Was
found that the Danubian Corbicula clams consisted of two different morphotypes. One of them is an unknown
Corbicula sp., which is most probably of a hybrid origin between C. fluminalis and C. leana, since it has
intermediate characters: sculpture of C. leana and hinge of C. fluminalis. Based on the molecular diversity and
variability, the model species were classified in the context of the concept of Genetic Paradox of Biological
Invasions (Estoup et al., 2016). The “genuine” paradox is characteristic to P. virginalis and Corbicula sp. which,
although having extremely low genetic diversity, nevertheless demonstrate significant phenotypic variability. For
H. europaea and R. venosa, it may be both a “genuine” and “spurious” paradox, since their cox1 haplotypes could
have been selected due to selective pressure or preadaptation. There is no genetic paradox in M. nipponense
invasions, as phylogenetic analysis indicates that several haplotypes occuring in different invasion regions. For A.
senhousia, we also assume the absence of a paradox since there is a significant genetic diversity in the invasion
regions and haplotypes which are now known only from the Ukrainian population.
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