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Juniperus L. — ofuH U3 caMbIX pa3HOOOPA3HBIX POOB XBOMHBIX. Poj; cocTouT mpuMepHo U3 75
BU/I0B B 3 MoHOmiIeTndYeckux ceknuax: Caryocedrus, Juniperus u Sabina. Ha tepputopun Kpsima
npouspacraer 5 BHUJIOB MOXKKeBeJILHUKOB: J. communis L., J. deltoides R.P. Adams, J. excelsa M.-Bieb.,
J. foetidissima Willd., J. sabina L., urparomniye Ba>kHy!0 posib B GOPMUPOBAHUYU PACTUTEIBHOIO IIOKPOBa
Topaoro Kpeima. MIX MOKHO OTHECTH K CpeZ000Opa3yIolIUM pPaCTeHUAM, HATIOJTHAIONIUM IesleOHbIN
Bo3ayx Kpeimckoro mosiyoctpoBa GUTOHIUZAMH UM OKAa3bIBAIOIIMM HA OPraHU3M  4eJyIOBeKa
03/10paBJINBAIOIIEE BO3/IEUCTBHE.

Haubosee mHOrouncieHHbIME B KpbIMy ABJIAIOTCA 2 BUA MOXCKeBeJIbHUKOB: J. deltoides u J.
excelsa. J. excelsa cpeziu Mok>keBeJTbHUKOB KpbIMa fBJIsieTCs OCHOBHOMU JiecooOpasylolel moposioi. B
omimuyuu ot J. excelsa, ocobu Buza J. deltoides He BBICTYyHAIOT B KauecTBe JiecOOOpa3yIolel MOPo/Ibl, a
yale BCero BCTPEUaloTCsA B BHUJIE MOJJIecKa B coobmiectBax J. excelsa, Q. pubescens, P. mutica, Pinus
brutia var. pityusa (Steven) Silba.

Jl1s1 reHEeTHYECKOTO aHaIu3a ObUTH 0ToOpansbI 16 06pasios J. deltoides u 17 o6pasmos J. excelsa c
Pa3HbBIX JIOKAIUTETOB KPBIMCKOTO OJIyOCTpOBA.

T'omoreHu3anusa XBOU OCYIIECTBIIAIACH C UCIOJIB30BAHUEM CTYIIKH U IIECTHKA B KUJIKOM a30Te,
nocnenywoiiee Boienenne JJTHK mpoBoguwioch mpu nomoru Habopa DNeasy Plant Mini Kit (Quagen,
Germany). AMiuinduKanusa MapKepHBIX TeHOB OCYIIECTBIIAIACH C UCIIOJIb30BAHNEM paHee ONMCAHHBIX
VHUBEPCATBHBIX IPaliMePOB UM IIPOTOKOJIOB, C IIOMOINbIO Habopa peakTuBoB ScreenMix (EBporew,
Poccust). CekBeHHpPOBaHME MOJIYyYEHHBIX (PArMEeHTOB OCYIIECTBIISJIOCH C TOMOIIBI0 HAbopa PEaKTUBOB
Il'enCex (CuHtosn, Poccus), Busyanusanus HOPOJYKTOB CEKBEHHPOBAHUA IIPOBOAWJIACH C ITOMOIIBIO
reHernyeckoro ananuzatopa HAHO®OP-05 (Cunrtosn, Poccus) B IIKII «MosekynsapHas CTpyKTypa
BelecTBa». IlojlydeHHBIE IIOC/IE/IOBATEIPHOCT CPaBHUBAJIUCH € HMeEOIIUMUCA B 0ase JTaHHBIX
HammonasnpHoro IleHTpa 6uotexnomoruueckoit napopmanuu (NCBI).

Hna nonynamuu J. deltoides aHanu3upoBaMCh TATh HYKJIEOTUHBIX I10CIIEIOBATEIBHOCTEMH:
AnepHbId ITS U yerbipe xyoportacTHeIX petN-psbM, trnD-trnT, trnL-trnF, trnS-trnG renetTuyeckux
¢dparmenTa. 113 3TUX y4aCTKOB caMbIM BaprabeIbHBIM 110 YHUCITy MyTalluil okasascs ITS, a HaumeHbIIas
BapuabeJIbHOCTh XapaKkTepHa 1714 trnS-trnG ¢pparmenra.

Insa obpa3moB J. excelsa Takke TIIPOBOAMIIOCh CEKBEHUPOBAHWE IIATH HYKJIEOTHUHBIX
IIOCJIe/IOBATEIbHOCTEN, HO JIJIi HEKOTOPBIX 00pasnoB ssekTpodoperpaMmbl ITS yyacTKOB OKa3aluch
HENPUTOAHBIMU /IJIS1 aHAJIN3A U B JJaJIbHElIIIee uccaeoBaHue ObLIN BKIIOUEHBI TOJBKO 4 XJIOPOILJIaCTHbIE
IIOCJIE/IOBATEIBHOCTH.

Jnsa cpaBHEHUs ¢ KPBIMCKMMH o0paslaMu ObLIM B3ATHI MIOCJIE/IOBATEIBHOCTU U3 paboThI [2].
ITocTpoeHne ¢ujIOreHeTHYeCcKOro JepeBa BBHIMIOJHAIOCH C HCIOJIb30BaHUEM 0alleCOBCKOTO MeTO0/1a,
peannzoBaHHOrO B MrBayes Bepcuu 3.2.6., a Takke IporpaMMHoOu obosiouku BEAST v1.10.4. lepeBo
CTPOWJIOCH Ha OCHOBE OOBEIMHEHHBIX ITOCIEN0BATELHOCTEN, COZEpKaAluX 4 MapKepPHBIX ydJacTKa.
[TocTpoeHbI XpOHOTPAMMBI, OTPaXKaOIIINe IEPUO/IbI JUBEPreHIINY Pa3InyHbIX BUIOB. [IpoBe/ieH aHau3
reHeTHYecKoro pasnoobpasus BuoB J. excelsa u J. deltoides.

KosmuecTBO BapuabesibHBIX CANTOB, Cpe/lHee YMC/I0 HYKJIEOTH/IHBIX PAa3IMYUN Ha HOIYJIAIUI0 U
o0IIee KOJIMYECTBO HYKJIEOTHIHBIX 3aMeH I MOmyssanuu J. excelsa cyriecTBeHHO Bbllie, yeM 045 J.
deltoides.

AHann3 XpOHOTPAMMBI IIO3BOJISIET IPEAIOJIONKUTh, UTO JWUBEPreHINsA KPBIMCKUX ocobeit J.
deltoides mpoun3onia HeCKOJIbKO paHbllle, Y4eM MOK’KeBEJIbHUKOB JJAHHOTO BU/IA, IPOM3PACTAIOIINX B
Typruu. I J. excelsa BpeMs AuBepreHINN KPHIMCKOHN U TypellKO! NOIyJIAIUY IPUMEPHO OJJMHAKOBBL.
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Juniperus L. is one of the most diverse coniferous genera. The genus consists of approximately 75
species in 3 monophyletic sections: Caryocedrus, Juniperus and Sabina. There are 5 species of junipers
growing on the territory of Crimea: J. sommipis L., J. deltoides R.P. Adams, J. excelsa M.-Bieb., J.
foetidissima Willd., J. sabina L., which play an important role in the formation of the vegetation cover of
the Mountainous Crimea. They can be attributed to the environment-forming plants that fill the healing
air of the Crimean Peninsula with phytoncides and have a healing effect on the human body. The most
numerous in Crimea are 2 species of junipers: J. deltoides and J. excelsa. J. excelsa is the main forest-
forming species among the junipers of Crimea. Unlike J. excelsa, individuals of the J. deltoides species do
not act as a forest-forming breed, but are most often found as an understory in the communities of J.
excelsa, Q. pubescens, P. mutica, Pinus brutia var. pityusa (Steven) Silba [1]. Sixteen J. deltoides and
seventeen J. excelsa samples from different localities of the Crimean Peninsula were selected for genetic
analysis. The homogenization of needles was carried out using a mortar and pestle in liquid nitrogen,
subsequent DNA isolation was carried out using the DNeasy Plant Mini Kit (Quagen, Germany). The
amplification of marker genes was carried out using the previously described universal primers and
protocols, using a set of ScreenMix reagents (Eurogen, Russia). Sequencing of the obtained fragments was
carried out using a set of GenSek reagents (Syntol, Russia), visualization of sequencing products was
carried out using a genetic analyzer NANOPHOR-05 (Syntol, Russia) in the CCP "Molecular Structure of
matter". The obtained sequences were compared with those available in the database of the National
Center for Biotechnology Information (NCBI). Five nucleotide sequences were analyzed for the J. deltoides
population: nuclear ITS and four chloroplast petN-psbM, trnD-trnT, trnL-trnF, trnS-trnG genetic
fragments. Of these sites, ITS turned out to be the most variable in the number of mutations, and the least
variability is characteristic of the trnS-trnG fragment. Five nucleotide sequences were also sequenced for
J. excelsa samples, but for some samples the electrophoregrams of ITS sites turned out to be unsuitable
for analysis and only 4 chloroplast sequences were included in the further study. Sequences from the work
were taken for comparison with the Crimean samples [2]. The phylogenetic tree was constructed using the
Bayesian method implemented in MrBayes version 3.2.6, as well as the BEAST v1.10 software shell. The
tree was built on the basis of combined sequences containing 4 marker sections. Chronograms reflecting
periods of divergence of various types are constructed. The analysis of the genetic diversity of J. excelsa
and J. deltoides species was carried out. The number of variable sites, the average number of nucleotide
differences per population, and the total number of nucleotide substitutions for the J. excelsa population
are significantly higher than for J. deltoides. The analysis of the chronogram suggests that the divergence
of the Crimean individuals of J. deltoides occurred somewhat earlier than the junipers of this species
growing in Turkey. For J. excelsa, the divergence times of the Crimean and Turkish populations are
approximately the same.
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