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Ha reppuropuu Pecrrybiuku Caxa (AkyTus), rae xapakTepHbI pe3KO-KOHTUHEHTAJIBHBIN KJINMAT,
0JIN3KOe CIUIOLIHOE 3ajleTaHhe BEYHOU MEP3JIOThI, U MPAKTUYECKU / MECAIEB B TOAY COXPaHAETCH
CHEKHOe IIOKPBITHE, ITpon3pacraeT 5 BuoB poaa Dracocephalum L.: Dracocephalum palmatum Steph.,
Dracocephalum ruyschiana L., Dracocephalum nutans L., Dracocephalum stellerianum Hiltebr. u
Dracocephalum jacutense Peschkova. Bce Buzibl pacipocTpasneHsl Ha pa3HbIX IPUPOAHBIX (PUTOLIEHO3aX.
Camyi0 y3KyI0 pacIpOCTPaHEHHOCTh U3 HUX HMeeT 3MEeroyIOBHUK fKYTCKHUN, OH IIPOM3pacTaeT Ha
KaMEHHCTBIX Pa3peKeHHBIX CTEMHBIX CKJIOHAX B OKpecTHocTsAX cena Canrap KobGsiickoro paiiona. K
HACTOSAIIEMY BpeMeHU COXPAaHUJIOCh BCEro TPU HeOOJIbIIINe 1IeHONOIY AN, U BUJL 3aHeceH B KpacHyto
kHUTY fAAKyTnu no kareropuu peakoctu 1 (2017). Bug uatpogyuuposaH B botanuueckom cany Axyruu c
2011 roma, mpU KOTOPOM OTMEYEHO HEPETYJISP CeMeHOIIeHHe W MaIblii 00beM CeMsH, UTO SBJIAETCHA
yA3BUMBIM MOMEHTOM B KYJbTUBUDOBAHUU U MOJJEP:KAHUU ONTUMAIBHON YHCJIEHHOCTH BHJAA B
KOJUIEKIUH.

[es1bI0 JAHHOTO MCC/IEIOBAHUSA ABJIsAETCA N3yUeHHe U BBe/IeHUe B KyJIBTYPY IN Vitro pekoro Buza
Dracocephalum jacutense. Bo BpeMsi sKcIeIMITMOHHBIX paboT Ha TeppuTopuu KobOsiickoro paiioHa
SAxyrtuu B utosie u aBrycte 2022-2023 1T. OGBLIO BBIIIOJTHEHO T€000TaHUYECKOE OMMcaHue (PUTOIEHO30B U
ObLI coOpaH pacTUTEIbHBIN MaTepual s uccienosanus (N 63°53'52.5-72.8"; E 127°30'39.9-49").

Ha Tpex HeHOMOMy/ANMAX 3MEETrOJIOBHUKA SIKYTCKOTO OBUIH 3aJI03KEHBI ONBITHBIE IUIOMIAJKU
pazmepom 10x10 KB.M., I7ie 00Ilee MPOEKTUBHOE MOKPBITHE cocTaBuiio oT 40 no 80 %, B cpemgHeM B
duTonenozax 6p1L10 MIpesicTaBIeHo 18-19 BU0B, MpoeKTUBHOE MOKpbITHEe Dracocephalum jacutense (cop
1) cocraBuio ot 10 o 45 %.

CobOpanHyl0 HaA3eMHYI0 GHUTOMAcCy 3MEETOJIOBHUKA SKYTCKOTO CYIIWIN, W3MeJbYaad |
HCII0JIb30BAJIN IPUTOTOBJIEHUA METAaHOJIBbHBIX 3KCTPakTOB. C momotipio BAXKX-MC/MC B MeTaHOJIbBHOM
SKCTPaKTe JIUCThEB, CTeOJIed U COIBETHH 3MEEeTrOJIOBHMKA SKYTCKOTO ObLI OOHApy:KeH KOMILJIEKC
1osu¢eHOIbHBIX COeIMHEHUN, KOTOPBIN BkiItouaeT 32 ¢uiaBoHa, 12 ¢gaBoHOsOB, 6 diiaBaH-3-05108B, 7
(p1aBaHOHOB, 17 (PeHOJIBHBIX KUCJIOT, 2 JIUTHAHA, 1 IUTHAPOXAJIKOH, 4 KyMapyuHa U 8 aHTOIIMaHUJVHOB.
W3 gpyrux rpyni coeiuHeHUN B HaJI3eMHON ¢uToMacce pacTeHUs ObUIH OOHApPY:KEHBI KaPOTUHOU/BI,
omera-3->KUpHble KHCJIOTBI, OMera-5-)KUpHbIE€ KHCJIOThI, aMUHOKHUCJIOTHI, IIyPpUHBI, JIKAJIOUAbI U
creposibl. B 1menom B HaA3eMHON ¢uTOoMacce 3MeeroJIOBHHKA fAKYTCKOrO ObLIO OOHapy»keHo 56
o1 eHO0JI0B, paHee He ONMCAaHHBIX /1A peacTaBuTesnen poaa Dracocephalum L.

Bt pazpaboTaH U ONTUMH3UPOBAH IIPOTOKOJI CTEPUIN3AIUU CEMSH JUIS KyJIbTUBUPOBAHUSA
CTEepWIbHBIX IIPOPOCTKOB Ha 0Oe3ropMOHaIbHON nutaTesbHON cpere MC. Ha 7-ble CyTKH NPOPOCTKHU
IepeHOCHIN Ha nutartesbHylo cpeny MC ¢ no6asnenuem 1 mr/in MMK. Ha 30-ble cyTKU OT pa3BUTOU
KOPHEBOU CHCTeMBbI IPOPOCTKOB 3MeeroIOBHIKA AKYTCKOTO Opajii KyCOUKU KOpHEH U nepecakuBajiyd Ha
nuTaTepHy0 cpexy MC ¢ nobasnenuem 2,4-11 (1 mr/n), BAII (1 mr /n), HYK (1 Mr/n) pis vHUIHAIAN
KajutycoreHesa in Vvitro. IIpu Ky/JIbTUBUPOBAaHUY KOPHEBBIX SKCIUIAHTOB B TEMHOTE IPU KOMHATHOM
TeMIepaType Ha 21-ble CyTKU HaOJII0Zajid pa3BUTHE NMEPBHUYHBIX Ka/uTycoB. Ha cTaOWMIBHO pacTymux
KaJIycaxX 3MeeroJIOBHUKa AKYTCKOIO ¢ IUKJIOM pocrta B 30 CyTOK m3ydeHa JUHAMHUKA POCTA CBIPOrO U
CYXOT0 Beca IIpU KyJIbTUBUPOBAHUM Ha UTaTeAbHOU cpezie MC ¢ pa3HBIM COOTHOIIIEHHEM (PUTOTOPMOHOB.
IIpu satom Ha mmratespbHOU cpene MC ¢ mobasienuem 2,4-J1 (0,5 mr/i), BAII (1 mr/n), HYK (1 mr/n)
Ha0JTI0/1aeTcd MAaKCUMAJIBHBIN POCT 6MoMacchl Kajuryca. Kpome 5TOro, HauyaTto u3ydyeHre TeHETHIeCKOn
CTAaOWIBHOCTH B CTEPUJIBHBIX IPOPOCTKAX U KaJUIycaxX IO CPAaBHEHUIO C JMKOPACTYIUM PAaCTEHHUEM C
nomo1pio RAPD 6uonHpopMannoHHOTO aHaau3a. [loyueHHble KaJUTyCHbIE KYJIBTYPhl 3Meer0JIOBHUKA
AKYTCKOTO Oy/IyT HCIIOJIBb30BaHbI JjIi UHUIMALUU HempsaMoro MopdoreHesa in Vitro x paspaboTke
TeXHOJIOTUN KJIOHAJIBHOTO MUKPOPA3MHOXKEHUS JAHHOTO y3KOJIOKAJIbHOTO 3HAEMHKA U PeJKOro BHUAA
Axyrun.

UccenenoBanue BoinosiHEHO B CeBepo-BocTouHOM (eZiepalbHOM YHUBEPCUTETE 3a CueT I'PaHTa
Poccwutickoro Hayunoro ¢onza No22—14—20031, https://rscf.ru/project/22-14-20031/.
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In the Republic of Sakha (Yakutia), characterized by a sharply continental climate, extensive
permafrost, and nearly 7 months of snow cover per year, there are five species of the geDnruacsocephalum
L.: Dracocephalum palmatum Steph., Dracocephalum ruyschiana L., Dracocephalum nutans L.,
Dracocephalum stellerianum Hiltebr., and Dracocephalum jacutense Peschkova. All these species are
distributed across different natural phytocenoses. The most narrowly distributed species among them is
Dracocephalum jacutense, which grows on rocky, sparse steppe slopes near the village of Sangar in the
Kobyaisky district. Currently, only three small cenopopulations remain, and the species is listed in the Red
Data Book of Yakutia under rarity category 1 (2017). The species was introduced in the Yakutian Botanical
Garden since 2011, where irregular seed production and small seed volume have been noted, making it
vulnerable in terms of cultivation and maintaining optimal numbers in the collection.

The aim of this study is to investigate and introduce the rare species Dracocephalum jacutense into
in vitro culture. During expeditions in the Kobyaisky district of Yakutia in July and August of 2022-2023,
a geobotanical description phytocenoses was carried out and plant material was collected for research (N
63°53'52.5-72.8"; E 127°30'39.9-49" Experimental sites measuring 10x10 sg.m. were established at three
cenopopulations of Dracocephalum jacutense,wherethe total projective cover ranged from 40 to 80%. On
average, 18-19 species were represented in the phytocenoses, wit Dracocephalum jacutense having a
projective cover (cop 1) ranging from 10 to 45%.

The collected aboveground phytomass of Dracocephalum jacutense was dried, ground, and used
to prepare methanol extracts. Using HPLC-MS/MS, a complex of polyphenolic compounds was identified
in the methanol extract of the leaves, stems, and inflorescences of Dracocephalum jacutense, including 32
flavones, 12 flavonols, 6 flavan-3-ols, 7 flavanones, 17 phenolic acids, 2 lignans, 1 dihydrochalcone, 4
coumarins, and 8 anthocyanidins. Other chemical groups detected in the aboveground phytomass
included carotenoids, omega-3-fatty acids, omega-5-fatty acids, amino acids, purines, alkaloids, and
sterols. In total, 56 polyphenols were found in Dracocephalum jacutense, which had not been previously
described for representatives of the genus Dracocephalum L.

A protocol for seed sterilization was developed and optimized for cultivating sterile seedlings on a
hormone-free MS medium. On the 7th day, seedlings were transferred to an MS medium supplemented
with 1 mg/L IBA. On the 30th day, pieces of roots from the seedlings of Dracocephalum jacutense were
transferred to an MS medium containing 2,4-D (1 mg/L), BAP (1 mg/L), and NAA (1 mg/L) for callus
induction in vitro. Primary calluses were observed on the 21st day under darkness and room temperature
conditions. The growth dynamics of wet and dry weight were studied on steadily growing calluses with a
30-day growth cycle on MS medium with different phytohormone ratios. Maximum callus biomass growth
was observed on MS medium with 2,4-D (0.5 mg/L), BAP (1 mg/L), and NAA (1 mg/L). Additionally, the
genetic stability of sterile seedlings and calluses was initiated compared to the wild plant using RAPD-PCR
and bioinformatic analysis.

The obtained callus cultures of Dracocephalum jacutense will be used for the initiation of indirect
morphogenesis in vitro and for developing clonal micropropagation technology for this narrow-local
endemic and rare species of Yakutia.

The study was carried out at the North-Eastern Federal University at the expense of the Russian
Science Foundation Grant No. 22-14-20031, https://rscf.ru/en/project/22-14-20031/.
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