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Pedepar:

1. lane nocuii>)keHHsI TPUCBSIYEHE NigpoayHi Murinae, sKa 3aJIMIIAEThCS 30HOK BiHOCHOI TAKCOHOMIYHOI
HEBU3HA4YEHOCTI HaBiTh y Mexax [laneapktuku. OcobmBa yBara Ipuainserbcst Mus tTa Apodemus s. 1., ie uucio
BUTIiB B MeKax pofiB 3a ocTaHHi 40 pokiB 3pocJio 3 12 mo 26. OnHAaK 3aMIIAI0OTECS HEIOCTATHBO 3'SICOBAHUMU
MATaHHS [IPO PO3MEXKYBAaHHS PNy BUMIB i, BiZjTOBiIHO, CKIIbKY BUIiB iCHye B3arasi. [[pydynHu NosaraioTh B
HEOJHO3HAaYHOCTi BUJIOBOI JUBEpreHllii, a TOMy pillleHHs Mpo6JieMHU MOB'sI3aHe 3i 3aCTOCYBaHHSIM CUCTEMHOI
KOHLeNLii BUAYy, 3rilHO Cy4acHOI TPAaKTOBKU SIKOi BUJ, MOXE SIBJISITU COOOI0 CUCTEMY CYMiJIPSIITHAX KaTeropii
(naniBBujp, anosup, Bup). [lepCcneKTMBHUM PETiOHOM JOCTiIKeHb Mulleil € [lepenns A3is, Ka BBaKaeTbCsl OLHIEIO 3

KJIIOYOBUX 00JIaCTell CTAaHOBJIEHHS Ta PO3IIOBCIOMIKEHHS [IpeficTaBHUKIB Mus Ta Sylvaemus. HakonuueHnuii marepian



3a cepiero JHK-mapKepiB B Ll TAKCOHOMIYHIN I'PYIIi JO3BOJISE€ IIPOBOAUTH MOPIBHAJBHI JOCIIAKEHHS,
3KOHLIEHTPYBABIINCh Ha BAXKJIMBUX aCIIEKTaX MOJIEKYJISIPHOI €BOJIOLIi. Lle cToCyeThCs i TaKOro SIBUILA, SK
TPaH3UTUBHUI 3CYB Ta MOTr0 €BOJIIOLIIMHOI KOMIIEHCAllii, aJyke HEOJHO3HAYHUI XapaKTep HYKJI€OTUIHUX 3aMillleHb
Ha pi3HUX eTalax OUBEPreHlii € CBifOLTBOM HE3BiHOCTI €BOJIOLII Ha PI3HUX eTarax iCTOPUYHOrO PO3BUTKY i
CTaBUTb IIMTAHHS [IPO KOPEKTHICTb 3aCTOCYBaHHS MOJIEKYJISIPHUX IAHUX Y (inoreHeruui. 3a3HavyeHi aclleKTH
CJIYTYIOTB MiZCTABOIO 1151 IPOBENEHHS NOCIIIKEHHS, META SIKOTO I0JISITa€ B BU3HAYEH] PiBHIB €BOJIIOLINHO-
reHETUYHOI AUBEPreHlii i 3aKOHOMIPHOCTEN MOJIEKYJISPHOI €BOJIIOL] NajJleapKTUYHUX NPELCTABHUKIB ITigPOAVHA
Murinae 3 akieHTOM Ha poau Apodemus Ta Mus. HoBu3Ha po60TH NOJISITae B 06'€KTUBHOCTI IECTU CTYIEHIB
€BOJIIOLITHOI IUBEPreHLlii, 110 BKIIIOYAE: MOMYJISALIMHNNA, HANliBBUIOBUH, aJIOBUIOBUI, BULOBUH, MiIPOILOBUA,
poznoBuii piBHI. MaTepiasiom AJ1s1 BOCIIKEHHS MTOCIY>KUJIU HYKJIEOTUHI NTOCaifoBHOCTI mectu JJHK-mapkepis:
cytochrome b, D-loop, COI, 12S RNA, ISBP i Fvl, otpumani 3 GenBank, a TakoX BjlacHi 3pa3ku muiiei pozis Mus ta
Apodemus 3 Tepuropii [3painto, oTpumaHi 3a reHamu cytb Ta D-loop. TakcoHOMIs Ta €BOJIOLIHNI ClieHapiil Ha
OCHOBI reHeTH4HOI AudepeHialii BcTaHOBJIEHI HacaMIlepes, IJIIXOM aHajlidy reHa cytb, pesysibTaT 1boro
niaTBepAKeHo aHanizoM we n'situ JHK-mapkepis. [JoBefieHa e(peKTUBHICTb 3aCTOCYBaHHS [0 MajleapKTUYHUX
MUIIEN CUCTEMHOI KOHLEMNLii BUAy, 3 ypaXyBaHHSIM HasIBHOCTI IBOX KaTeropiil KpuTUYHUX (GOPM HamiBBUIIB Ta
anoBuZiB. Y MeXXax psLly POiB Ta MigpoiB 6yJI0 BU3HAYEHO BUAU Ta HAABUOHU, SIKi CJIil BUBHATH CAaMOCTIMHUMUY;
OKpIiM LIbOTO, BAOKPEMJIEHO I'PYIIM aJI0BUiB. POgoBa CUCTEMATUKA 3a/IMIIAETHCS HEOSHO3HAYHOIO, 10 BUKJINKAHO
He TiIbKY pi3HUMU MaciTabamu audepennianii 3axiqHo- Ta CXifHoNaNeapKTUYHUX (PinymiB, a I BifiICyTHICTIO
BiZlOMOCTe1 3a KJII0OUOBMMU pofocenndpiuHuMu o3Hakamu. B pedynbraTi B rpyni Apodemus s. lato MoxxiuBi Tpu
TaKCOHOMIYHi ClleHapii; cucTemMa nasieapkKTUYHUX NIPEeACTaBHUKIB Migpoay Mus TaKOXK € CKJIaIHOIO i BKIII0Yae TPU
TaKCOHOMIYHMX PiBHSI. Mojie/II0BaHHSI €KOJIOTiuHOI Hili icoBoi muii S. (superspecies sylvaticus) nokasaso, o
HaNGi/bII CIIPUATIVBUMMU 171 BULy € abioTnyHi yMoBM 3axinHoi €Bpony, e 30cepeisKeHi TOJI0BHi Aipa apeaity.
l'osioBHUM JTiMiTYI04MM (HaKTOPOM IOLUIMPEHHS BUY Y CXiZHOMY HaNpsIMi € KOHTHHEHTAJIbHICTb KJIIMaTY, 110 Mae
OIIOCEPEKOBAHNUI BIIJIMB Yepe3 TUIIM POCIMHHOCTI Ha po3TallyBaHHs CXifHOI MeXi apeaiy S. (superspecies
sylvaticus) i 060x HamniBBUIiB, HE3BAXXAIOUM HA OCOOJIMBOCTI iX BiJHOCHO HE3aJIE5KHOTO NOXOKEHHS. [IOpiBHSIIBHUI
aHaJli3 TEMIIIB MOJIEKYJISIPHOI €BOJIIOLLI, TPAH3UTHMBHOTO 3CYBY Ta MIOT0 €BOJIIOLINHOI KOMIIEH CaLlii 30iCHEHUN 32
1IiCTbMa MapKepaMu. BifilloBigHO 10 PiBHIB MiHJIMBOCTI MPOSBIISETHCS XapaKTEP HYKJIEOTUIHUX 3aMillleHb.
[NopiBHAIBHUI aHAJI3 0COOIMBOCTEN TPAH3UTUBHO-TPAHCBEPCUBHOTO 3CYBY HYKJIEOTHUIHOI ITOCIIiOBHOCTI T€HYy
cytb rimankoHocux (Vespertilionidae, Chiroptera) i mumaunx (Muridae, Rodentia) nokasye paxrt piskoro
NepeBaKaHHS TPAH3ULN HaJ, TPAHCBEPCISIMU Ha PaHHIX eTanax €BOJIIOLIMHOrO NPOLECY 3 HACTYITHUM
BUPIBHIOBAHHSIM tS/tv-3MillleHHS Ha BUJJOBOMY Ta POJIOBOMY PiBHSIX nuBepreHuiil. Ha npukinani 15

MigpOAVH /POAVH I'ATU PSAIB MTaJleapKTUYHUX CCaBIIiB MiITBEPAKEHO, 10 TeHeTUYHA NudepeHL1liallisi TAaKCOHIB
IpiGHUX Ta BEJIMKUX 32 PO3MIpOM CCaBLIiB 3pyII€Ha HA OAVH TAKCOHOMIYHMI piBeHb, NPUYOMY NEPiof] IPUXOBAHOTO
BUJIOYTBOPEHHSI MikpoMaMasliii (piBeHb HaliB- /ajl0BUiB) BiiTIOBilae AUBepreHLii CTaHIapTHUX BUTIB
MaKpoMamasi, a y BCix poAgyHax Mae MicClie TPaH3UTUBHUH 3CYB Ta 1Oro €BOJIIOLifiHAa KoMIleHcalisd. CTyIiHb
TPaH3UTUBHO-TPAHCBEPCUBHOIO 3CYBY i, BIZIITOBiZHO, TEMIIM MIOTO €BOJIIOLITHOI KOMIIEHCAllil HEOQHO3HAYH] 1714
IIOBrO- i KOPOTKOLMKJIIYHMX BUIB, IO CBIAYUTD PO Pi3HUN XapaKTep MYTalliiiHUX MIPOLIECIB B IPyIax CCaBLiB, SIKi
BiIPi3HSIIOTBHCS 3a IHTEHCUBHICTIO META00Ii3MYy.

2. This work is dedicated to subfamily Murinae, which remains an area of relative taxonomic uncertainty, even
within the Palearctic. Special attention is paid to Mus and Apodemus s. L., where the number of species within
these genera has increased from 12 to 26 over the past 40 years. However, questions about the delimitation of a
number of species and, accordingly, how many species exist in general, remain insufficiently clarified. The reasons
lie in the ambiguity of species divergence, and therefore the solution to the problem is connected with the
application of the system concept of the species, where according to modern interpretation the species can be a
system of subordinate categories (semispecies, allospecies, species). A promising region for murine research is
Southeast Asia, which is considered one of the key areas of formation and distribution of Mus and Sylvaemus
representatives. Accumulated material for a series of DNA markers in this taxonomic group allows for comparative
studies focusing on important aspects of molecular evolution. This concerns such a phenomenon as transition bias



and its evolutionary compensation, because the ambiguous nature of nucleotide substitutions at different stages of
divergence is an evidence of the irreducibility of evolution at different stages of historical development and raises
questions about the correctness of using molecular data in phylogenetics. These aspects serve as a basis for
conducting research, which purpose is to determine levels of evolutionary and genetic divergence and patterns of
molecular evolution of Palearctic representatives of the Murinae subfamily, with an emphasis on Apodemus and
Mus genera. The scientific novelty of the study lies in objectivity of six degrees of evolutionary divergence, which
includes: population, subspecies, allospecies, species, subgeneric, generic levels. The material for the study
consists of six DNA markers: cytochrome b, D-loop, COI, 12S RNA, ISBP and Fvl, obtained from GenBank, as well as
private samples for cytb and D-loop of mice from Israeli Mus and Apodemus. The taxonomy and evolutionary
scenario based on genetic differentiation was established primarily by the analysis of cytb gene, the results were
confirmed by analysis of five more DNA markers. The effectiveness of the application of the systematic species
concept to Palearctic mice, taking into account the presence of two categories of critic forms of semispecies and
allospecies, has been proven. Within a number of genera and subgenera certain species and superspecies were
identified, which should be recognized as separate; additionally, groups of allospecies have been distinguished.
Taxonomy of the genus remains ambiguous, which is caused not only by different scales of differentiation of
Western and Eastern Palearctic phyla, but also by the lack of information on key genus-specific features. As a
result, within Apodemus s. l. group three taxonomic scenarios are possible; the system of Palearctic
representatives of Mus subgenus is also complex and includes three taxonomic levels. Modeling of the ecological
niche of the forest mouse S. (superspecies sylvaticus) showed that the abiotic conditions of Western Europe,
where the main cores of the range are concentrated, are the most favorable for the species. The main limiting
factor for the spread of the species in the eastern direction is the continentality of the climate, which has an
indirect effect through the types of vegetation on the location of the eastern limit of the range of S. (superspecies)
sylvaticus and both subspecies, despite the peculiarities of their relatively independent origin. A comparative
analysis of the rates of molecular evolution, transition bias and its evolutionary compensation was carried out
using six markers. According to the levels of variability, the nature of nucleotide substitutions is manifested. A
comparative analysis of the features of the transition/transversion bias of nucleotide sequences in cytb gene in
microbats (Vespertilionidae, Chiroptera) and mice (Muridae, Rodentia) shows a sharp predominance of transitions
over transversions at the early stages of the evolutionary process, followed by equalization of ts /tv bias at the
species and genus levels of divergences. By example of 15 orders of Palearctic mammals it has been confirmed that
the genetic differentiation of small and large mammalian taxa shifts to one taxonomic level, besides, the period of
hidden speciation of micromammals (semi- /allospecies level) corresponds to divergence of standard
macromammalian species, and all families have a transition bias and its evolutionary compensation. The degree of
transition /transversion bias and, accordingly, the rates of its evolutionary compensation are ambiguous for long-
and short-cycle species, which indicates a different nature of mutational processes in groups of mammals that
differ in intensity of metabolism.
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