6 Bulavin .V., Ivanova N.N., Miroshnichenko N.N., Saplev N.M., Feskov S.A. Anatomy,
ploidy level, and essential oil composition of Hyssopus officinalis ‘Nikitskiy Beliy’ in vitro
and ex situ // Proceedings on Applied Botany, Genetics and Breeding. 2023. V. 184. Ne 4.
P. 21-30.

7 Martins J.P.R., Rodrigues L.C.D.A., Conde L.T., Gontijo A.B.P.L., Falqueto A.R. Anatom-
ical and physiological changes of in vitro-propagated Vriesea imperialis (Bromeliaceae) in
the function of sucrose and ventilated containers // Plant Biosystems. 2020. V. 154. Ne 1.
P. 87-99.

8 Maslova E., Gulya N., Perelugina T., Semykina V., Kalashnikova E. Introduction of Hys-
sopus officinalis L. into in vitro culture to optimize the conditions for obtaining callus tissues
and microclonal propagation as a promising method of innovative agrobiotechnologies //
BIO Web of Conferences. 2021. V. 30. 05006.

9 Mishra M.K., Pandey S., Misra P., Niranjan A. In vitro propagation, genetic stability and
alkaloids analysis of acclimatized plantlets of Thalictrum foliolosum // Plant Cell, Tissue
and Organ Culture. 2020. V. 142. Ne 3. P. 441-446.

10 Plugatar Y.V., Bulavin I.V., Ivanova N.N., Miroshnichenko N.N.,  Saplev N.M.,
Shevchuk O.M., Feskov S.A., Naumenko T.S. Study of the component composition of es-
sential oil, morphology, anatomy and ploidy level of Hyssopus officinalis f. cyaneus Alef //
Horticulturae. 2023. V. 9. Ne 4. 480.

11 Raji M.R., Farajpour M. Genetic fidelity of regenerated plants via shoot regeneration of
muskmelon by inter simple sequence repeat and flow cytometry. Journal of the Saudi Soci-
ety of Agricultural Sciences. 2021. V. 20. Ne 2. P. 88-93.

12 Rohela G.K., Saini P. Molecular techniques for the detection of ploidy level and genetic
fidelity of regenerated plantlets // Genome size and genetic homogeneity of regenerated
plants: methods and applications / Mujib A. (eds.) — Sharjah: Bentham Science, 2023. P.
294-326.

13 Sliwinska E., Thiem B. Genome size stability in six medicinal plant species propagated in
vitro // Biologia Plantarum. 2007. V. 51. Ne 3. P. 556-558.

14 Zagorcheva T., Rusanov K., Rusanova M., Aneva 1., Stancheva I., Atanassov I. Genetic and
flower volatile diversity in two natural populations of Hyssopus officinalis L. in Bulgaria //
Biotechnology & Biotechnological Equipment. 2020. V. 34. Ne 1. P. 1265—1272.

DOI 10.18699/GPB2024-20

MHo:KecTBeHHbIe HCTOYHMKHN F'€HOMOB OPraHesllI KyJbTYPHOI0 ropoxa
(Pisum sativum L. subsp. sativum s.1.)

byneaxosa B.C., 0.6.n., [llaykasa H.B., x.6.1., Kocmepun O.3.%, 0.6.1., Bacunves I'.B., k.6.H.

QUL «Uncmumym yumonocuu u cenemuxu CO PAH», Hosocubupck, Poccus
*email: kosterin@bionet.nsc.ru

Panee mvr oonapysrcunu, umo obpasyvl 0ukoeo 2opoxa, Hauboee pooCmeeHHble
copmy Cameor 8 OmHOWIEHUU NIACTUOHBIX U MUMOXOHOPUATLHBIX 2EHOMO8, Npeo-
cmaeaaom coboti 08a pa3ubix HAOOpa 06PaA3Y0O8, NPOUCXOOAUUX U3 PASHBIX PECUOHO8,
a Qunocenemuieckue nammepHvl 2eHOMO8 NAACMUO U MUMOXOHOPULL OUKO20 20POXA
He cosnaoarom. B oanHoti pabome mbl npocekgeHuposaiu smu cenomsl y 91 oopasya
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eopoxa, 6 mom uucney 29 00paszyos KyivmypHo20 2opoxd, 8 0CHOBHOM NPedCmAasisiio-
ue20 Mecmmuble 2eHOMunsl (1aHOPAcsl), NPOUCXO00SAWUe U3 PA3HBIX PE2UOHO8 MPAOU-
YUOHHO20 KYyabmusuposanus 2opoxa. llooasnsaowee OOIbUUHCMBO NIACTUOHBIX 2e-
HOMO8 KVIbMYPHO20 20p0Xa ObLiu OIUZKOPOOCBEEHHbL Opye Opyey U 00pazyam OuKoz2o
eopoxa u3z [Ipuuepnomopusa u Ilpuxkacnus, 0OHaKo niacmuousie 2eHOMbl 08YX 00paA308
uz [lenmpanvrou A3uu oxkazanuco, poocmeeHHbl 0py20l MUHUU OUKO020 20poxa. B om-
JuYUue om cumyayuu y niacmuoHblx 2eHOMO08, HA DUI02eHemUdecKoM oepege MUmo-
XOHOPUATILHBIX 2EHOMO8 OOILULUHCIMBO 00PA3Y08 KYIbMYPHO20 20POXA NONAIU 8 MPU
pasHulx Kiacmepa. Mol npednonazaem, ymo ob1acms KyJIbMuSUPOSanUs 20poxa ovlia
NEPBOHAUANILHO 3AHAMA BbIXOOUAMU U3 UCXOOHOU 00AACHU OOMECMUKAYUU PACTNEHULL
Ha bnusxcnem Bocmoxe, a 6 danvHeliuiem npemepnena 08e 80JIHbl UHBA3UU KYIbIMYPHO2O
20poxa, Hecywe2o MUMoXoHOPUAIbHblEe 2eHOMbL U, 8 02PAHUYEHHOM KOludecmee — nia-
CMUOHbLE 2eHOMbL, UHMPOSPECCUPOBAHHbIe OM OuKo2o 2opoxa bankan u Manou A3uu.

Knrouesvie cnosa: mumoxoHOpuaivbtsiii 2eHOM, NAACMUOHbBLL 2EHOM, KYIbMYPHbL
20pOoX, OUKUll 20pox, uioceHemuyeckue 0epesvs, 0OMeCMUKayusi pacmeHui, UHmMpo-
eHeccusl.

Multiple origin of orgalellar genomes of cultivated peas
(Pisum sativum L. subsp. sativum s.1.)

Bulgakova V.C., Shatskaya N.V., Kosterin O.E.*, Vasiliev G.V.

Institute of Cytology and Genetics, SB RAS, Novosibirsk, Russia
*email: kosterin@bionet.nsc.ru

Earlier we found out that wild peas most related to cultivar Cameor with respect
to plastid and mitochondrial genomes are two different sets of accessions, while phy-
logenetic patterns of the plastid and mitochondrial genomes in wild peas are discord-
ant to each other. In this work we have sequenced these genomes in 91 pea accessions,
including 29 ones of the cultivated peas, mostly representing locally cultivated geno-
types (landraces) originating from different regions of the area of traditional pea cul-
tivation. Most plastid genomes of cultivated peas appeared tightly closely to each other
and those of wild peas from the Ponto-Caspian Region, however, the plastid genomes
of two accessions from Central Asia appeared to be related to another wild pea line-
age. In contrast to the situation with the plastid genomes, in the phylogenetic tree based
on the mitochondrial genomes most cultivated peas occurred in three different clusters.
We suppose that the area of pea cultivation was first occupied by peas originating from
the Core Area of the Near East Plant domestication, and then underwent two waves of
expansion of cultivated peas carrying the mitochondrial genomes, and some plastid
genomes, introgressed from wild peas of the Balkans and Asia Minor.

Key words: mitochondrial genome, plastid genome, cultivated peas, wild peas,
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phylogenetic trees, plant domestication, introgression.

[IpoucxoxieHne KyJIbTYPHBIX PACTEHUN JO CUX MOP SBISIETCS MPEIMETOM Kap-
KHX JTUCKyccui. Panee mbl 00Hapyxuiu, uTo (1) oOpasiel AUKOro ropoxa, Hanbosee
poacTBeHHbIe copTy Cameor (sSAepHBIi TeHOM KOTOPOT0 OBLI paciin(poBaH MEPBHIM)
B OTHONIICHUU TIJIACTUHBIX U MUTOXOHAPHUAIBHBIX TEHOMOB IIPEACTABISIOT COOOH Ba
pa3HBIX Habopa 00pa3IoB, MPOUCXOAIUX U3 PA3HBIX PETUOHOB, HA OJIUH U3 KOTOPHIX
HE COBMAJIaeT C MPEANoIaraéMoil HCX0IHOW 00JIaCThI0 TOMECTUKAIIMKM PACTECHUI Ha
bnvxuem Boctoke, u (2) dpusoreHeTudeckre narrepHbl FTEHOMOB IUIACTU]T U MUTOXOH-
IpUI TUKOTO TOPOXa HE COBMAJAIOT APYT C IPYroM. JTH PE3YIbTAThl ClIENAIu aKTy-
aIbHBIM HCCIIEIOBAaHUE pa3HOOOpa3us U (PUIIOTEeHUH T€HOMOB KJIETOUHBIX OpPTaHel y
KYJIBTYPHOTO TOpoxa. Mbl MPOCEKBEHUPOBAIH ATH TeHOMBI y 91 00pasiia, B TOM yucie
y 29 00pa31oB KyJbTYpHOIO TOPOXa, B OCHOBHOM IPECTABISIOEr0 MECTHBIE I'€HO-
TUIIBI (JJAHJPACHI ), TPOUCXOSIINE U3 PA3HBIX PETMOHOB TPAAUIIMOHHOTO KYJIbTUBUPO-
BaHus ropoxa. [lonasistoiiee OOJBIIMHCTBO TJIACTUIHBIX TEHOMOB KYJIBTYPHOTO TO-
poxa ObUIH OJIM3KOPOJICTBEHHBI JIPYT JIPYTy U o0pa3iiaM AUKOTo ropoxa u3 [IpudepHo-
Mopbst U [lpukacnusi, 0lHaKO MJIACTUIHBIE TEHOMBI ABYX 00pa3oB u3 lleHTpanbHOU
A3uM 0Ka3alnuch POJCTBEHHBI IPYTrOM JUHUU AUKOTO ropoxa. B oTinuue oT cuTyanuun
y IUTACTUIHBIX TEHOMOB, Ha (PUIIOTEHETUYECKOM JEPEBE MUTOXOHIPUATLHBIX TEHOMOB
OOJIBIIMHCTBO 00pa3IOB KyJbTYPHOTO Tropoxa Momnaiau B TpU pas3HbIX kiactepa. O0-
pasipl, O0ojiee BCEro poOACTBEHHBIE HBIHEIIHUM MPEACTaBUTENSM JUKOTO ropoxa U3
MPEANOIaraéMor UCXOJHOM 00JIaCTH JOMECTHUKALWU, OKAa3aJIUCh MPOUCXOISIIUMHU C
nepudepun apeayia TPAIUIMOHHOTO KyJIbTHBUPOBaHUS ropoxa — u3 CeBepHoit Ad-
puku, Llentpansuoit Asum u I'mmanaes. [IpeacraButenu npyroro kiaacrtepa oOHapy-
xwiich B LleHTpanbHON A3uM B MIMPOKOM CMbIcie, a Takke B ['peruu. OOpasiibl,
HauOoJee poacTBeHHbIe copTy Cameor, ObLITM paccesiHbl IO BCEMY apeany KYJIbTYphl
ropoxa. Cyas mo BceMy, MUTOXOHIpHAIbHbIE TEHOMBI 00JIee YeM IIACTUAHBIC MOJ-
BEPIKEHbI HHTPOTPECCUU OT JUKOI0 TOpoXa K KyJbTypHOMY. MBI Mpesmnonaraem, 4to
00J1aCTh KyJIbTUBUPOBAHUS ropoxa Oblia MEPBOHAYAIBHO 3aHSTA BBIXOALIAMHU U3 MC-
XOJTHOM 00JIaCTH JOMECTUKAIINH, a B JAJIbHEUIIIEM IMpeTepriesia JB€ BOJHBI MHBA3UU
KYJIbTYPHOTO TOPOXa, HECYIIIETO MUTOXOHAPHUAIIbHBIE T€HOMBI U B OTPAaHUYEHHBIX KO-
JNYECTBAaX — IUIACTUIHBIE TEHOMBI, I03aUMCTBOBAHHBIE OT JUKOrO ropoxa baikan u
Maroit A3un: iepBasi penoIoKUTEIBHO U3 I0Tr0-3anaaHoi EBpornbl u/mnm 3amnaHoi
A3sun, BTOpas — u3 EBporsl.

dunancupoBanue: VccnenoBanus MpoBEICHBI B paMKax BBITIOJIHEHUS TOCyaap-
ctBeHHOro 3ananus 1o reme FWNR-2022-0017 «I'eHeTndeckuil KOHTPOJIb Pa3BUTHS
1 (HOpPMHUPOBAHUS XO3SUCTBEHHO IIEHHBIX MPU3HAKOB Y CEIHCKOXO3SHCTBEHHBIX pac-
TCHUIN.
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