DOI 10.18699/GenBio2022-19 47

TEHETUYECKHUE MEXAHU3MBI AJTATITAITAA PACTEHHI POJIA
LAVANDULA (LAMIACEAE) K YCJIOBUSIM KYJIbTUBUPOBAHUS EX VITRO

Monka BanenTuna AuaroabeBHa, ’Knanosa lpuna BacuibeBHa
DedepanvHoe cocydapcmeennoe 010dcemnoe yupedcoenue nayku « Hukumcxuii
bomanuueckuii cad — Hayuonanonolii nayunsiti yenmp PAH», Poccus, Anma
valentina.brailko@yandex.ru

PasmHoxenmne coproBoro Matepuana naBanasl (Lavandula angustifolia Mill.) n naBananHa
(L. x intermedia Emeric. ex Loisel.) B KynpType in vitro ©UMeeT psJl MPEUMYIIECTB 110 CPABHEHUIO C
CEMEHHBIM PpAa3MHOXXEHHEM WM YEPEeHKOBAHWEM: IIOJyYeHHE OJHOPOJHOTO, TEHETHYECKH-
CTa0MIILHOIO U O3JI0POBJICHHOIO MOCaio4YHOro marepuana. [Ipu stoM 3¢ (eKTUBHOCTH AaHHOTO
mporecca 3aBUCHT TaKKe OT MOCICAYIONeH alanTallid PacTeHWH K HMX KYJIbTHBHPOBAHUIO B
YCIIOBUSX OTKPBHITOTO TPYHTA.

HccnenoBanus npoBeeHBI Ha CENTECKOX035CTBEHHO-IIEHHBIX BBICOKOTIPOIYKTHBHBIX COPTaX
Tlpuma' (naBanga), 'Pabar’ m '"Temn' (raBaHAWH) KoJuteKuM HukuTCckOoro OOTaHMYECKOTO caia.
Jluctes oTOMpany y pacTeHnl in vitro iepeq IepeHOCOM UX B YCIOBUS in Vivo, a TaKXKe Y pacTeHUI
mociie 7 CyTOYHOW ajanTalid B MHOTOYPOBHEBOW Kamepe s pocta pactenuir Conviron (ABT
MOBJUKEIJL, Kanana). KyasTuBnupoBanue pacTeHuil in vitro MpoBeAESHO Ha MUTAaTENbHON cpexe MC,
nonoaenuo 0,5 mr/m BAII wu 0,5 mr/n kuaeruna u 0,025 mr/n HYK npu remmeparype 22-25°C,
14—16-4acoBoM oTomepuoze, ocsemenHocty — 25,0-37,5 MMons™ ¢! Jlns uaaykuuu pusorenesa
(mocne 3 maccaxa) ncrnosib3oBaiu cpeny MC ¢ paznuuHbM cofep:kanueM aykcuHoB UMK mmun HYK
(0,5-1,0 mr/m).

Jiist aHanM3a BO3MOXKHBIX MOJIEKYJISIPHBIX MEXaHH3MOB, JISKAIIUX B OCHOBE Al TallHOHHBIX
MPOIIECCOB PACTEHHI MPH MEPEX0e OT POCTa B KYJIBTYPE in Vitro K pOCTY in vivo, U3 JTUCTheB OBLIH
BBIIETeHBI 00pasibl oomei PHK mo mporokony NucleoSpin RNA Plant (NucleoSpin, Germany). Ha
OCHOBAaHWHU paHee TIPOBEJEHHOTO TPAHCKPHUIITOMHOTO aHaju3a ObUTM OTOOpaHBI TEHBI,
T QepeHnnanIbHO IKCIpecCupyeMble TPU M3MEHEHUH YCIOBUN KYJIBTUBHUPTOBAHUS in Vitro-ex
vitro. OTHOCUTENBHBIA YPOBEHb SKCIPECCHU T€HOB ompenensiu MeronoM PCR, ananmm3npoBaim Ha
¢done pedepencroro rena aktuHa (ACT2). B pesymprare anammsa ompeneicHo, 4To Hamboiee
BBICOKOIKCIIPECCHPYEMBIMU T€HAMH PacTEHHH B COCTOSIHUU in vitro sBistiotes: At4g20820, LAC 14,
PER73, HSC-2, CLH1, ANNS. B HayanbHbIX 3Tanax iz vivo afanTalyiy IOBBIIICHA OTHOCUTEIbHAS
skcnpeccus reHoB PECS-2.1, HSC-2, LAC 14, ANNS u PER73. Takum oOpa3oM, mokas3aHo, 4To B
YCIOBUSX M Vitro B pacTeHHSX JaBaHIbl W JIAaBaHIWHA TIOBBINIACTCS SKCIPECCHS TEHOB,
OTBETCTBEHHBIX 32 OMOCHHTE3 KJIIETOYHBIX CTEHOK, POCT, OKUCIUTENBHBIN U TEMIIEpaTypHBIHA CTpecc.
Perymsanust mporieccoB amantanuy MPOUCXOMUT 3a CYET paboThl IMEpPOKCHia3, OKCHIOPENyKTas,
0EJIKOB TETTOBOTO IIOKA, YIUIOTHEHHS KIIETOYHBIX CTEHOK, Pa0OTHI YCTHHII.

Pabora BemonHeHa B pamkax ['ocynapcrBennoro 3agaans FNNS-2022-0002 ®I'bYH «HBC-
HHII» na 6a3e YuukansHoit Hay4yHO# yctaHOBKH « DU TOBUOI'EH».
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PLANTS GENETIC ADAPTATION MECHANISMS OF THE GENUS LAVANDULA
(LAMIACEAE) TO EX VITRO CULTIVATION CONDITIONS

Tsiupka Valentina Anatolyevna, Zhdanova Irina Vasilievna
Federal State Budgetary Institution of Science "Nikitsky Botanical Garden - National
Scientific Center of the Russian Academy of Sciences", Russia, Yalta
valentina.brailko@yandex.ru

Propagation of varietal material of lavender (Lavandula angustifolia Mill.) and lavandin (L. X
intermedia Emeric. ex Loisel.) in in vitro culture has a number of advantages compared to seed
propagation or cuttings: obtaining a homogeneous, genetically stable and healthy planting material.
At the same time, the efficiency of this process also depends on the subsequent adaptation of plants
to their cultivation in open ground conditions.

The studies were carried out on agriculturally valuable highly productive varieties 'Prima’
(lavender), 'Rabat' and 'Temp' (lavandin) from the collection of the Nikitsky Botanical Garden.
Leaves were collected from plants in vitro before transferring them to in vivo conditions and from
plants after 7 days of adaptation in a Conviron multilevel plant growth chamber (ABT MEDIKEL,
Canada). Cultivation of plants in vifro was carried out on MS nutrient medium supplemented with
0.5 mg/l BAP or 0.5 mg/l kinetin and 0.025 mg/l NAA at a temperature of 22-25°C, 14—16-hour
photoperiod, illumination — 25 .0-37.5 mmol? s™'. To induce rhizogenesis (after the 3rd passage), MS
medium was used with different contents of auxins IBA or NAA (0.5-1.0 mg/l).

To analyze the possible molecular mechanisms underlying the adaptive processes of plants
during the transition from growth in culture in vitro to growth in vivo, total RNA samples were
isolated from leaves according to the NucleoSpin RNA Plant protocol (NucleoSpin, Germany). Based
on the previous transcriptomic analysis, genes were selected that were differentially expressed under
changing in vitro-ex vitro culturing conditions. The relative level of gene expression was determined
by qPCR and analyzed against the background of the reference actin gene (ACT2). As a result of the
analysis, it was determined that the most highly expressed plant genes in the in vitro state are:
At4g20820, LAC 14, PER73, HSC-2, CLH1, ANNS. In the initial stages of in vivo adaptation, the
relative expression of the PECS-2.1, HSC-2, LAC 14, ANNS, and PER73 genes is increased. Thus,
it was shown that under in vitro conditions in lavender and lavandin plants, the expression of genes
responsible for the biosynthesis of cell walls, growth, oxidative and thermal stress increases.
Regulation of adaptation processes occurs due to the work of peroxidases, oxidoreductases, heat
shock proteins, compaction of cell walls, and stomata.

The work was carried out within the framework of the State Assignment FNNS-2022-0002 of
the Federal State Budgetary Institution "NBS-NSC" on the basis of the Unique Scientific Facility
"PHYTOBIOGEN".
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