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HccneoBaHo HaKOIUICHWE BKIJIFOUCHHI ¢ S(MPHBIMH MacjlaMH B TKaHSX JIMCTOBBIX IUIACTHHOK JIaBaHIWHA
copra Pabar, kyapruBupyeMoro in Vitro u ex situ. OcymectBieno Beigenenve JHK wu3 mcrThes
MHUKpPOIIOGEroB in Vitro u pactenuii ex Situ npu nomomu AByX KoMMepueckux Habopos: PureLink® Plant Total
DNA Purification Kit (Thermo Scientific™, USA) u NucleoSpin® Plant II Midi kit (Macherey Nagel,
Germany). Ilpy moMomM CIEKTPOPOTOMETPHIECKOrO0 aHAuM3a W ABTOMATH3HPOBAHHOW CHCTEMBI IS
anekTpodope3a HpousBereHa oueHKa kadecTBa W konmuectBa JIHK. Ha ocHOBe mMmONMy4eHHBIX AaHHBIX
CZleNIaHbl BBIBOJBI O IIPEAIIOYTHTENEHOM MeToie Bhinenenus JJHK u3 icTheB naBaHanHA IJIsT MOJICKYJISIPHBIX
HCCIIEIOBaHUH.

Knroueswle cnosa: nasanauu in Vitro u ex situ, muctest, apupHoe macio, cynau |1, Beinenenune JJHK.

BBEJIEHUE

OdupoMacnuyHble PACTEHHS SIBISIOTCS BO30OHOBISEMBIM HCTOYHHUKOM  CBHIPBS,
KOTOPOE€ HCIIONB3YeTCsT B MEIUIMHE M MPOU3BOACTBE MNap(IOMEpHO-KOCMETHYECKUX
cpeacts [1]. Obwee unciao 3pUPHOMACTUYHBIX PACTEHUH MHUPOBOW (BJIOPHI OLIEHUBAETCS B
2500-3000 BumoB. OCHOBHBEIMH CEMEWCTBA, BKIIOYAIONIMMH  OOJIBIIEE  YHCIIO
3(UpHOMACIIMYHBIX PAacTeHUH, sBIstOTCS Lamiaceae, Apiaceae, Asteraceae [2]. B Kpbimy
cpean IpeacTaBuTeneld >(pUPOMACIMYHBIX KyJIbTyp W3 cemelictBa Lamiaceae naBanzma
BXOJIMT B YMCJIO HauOoJiee KyJbTHBHPYEMbIX pactenuid [3]. B cenekimm apoMaTHyuecKux
KyJIbTYp OTOOp pacTeHWi MPOUCXOAUT MO KaYeCTBEHHOMY M KOJMYECTBEHHOMY BBIXOJY
s¢upHbIX Macen [4]. BaxXHpIM HampaBlieHHEM CEJIEKIMHU SIBISIETCS CO3/IaHUE M BHEIPEHHE
BBICOKOTIPOAYKTHBHEIX COPTOB ITyTEM MEXCOPTOBOH W MEXIIMHEWHOW rudpumusanmu [S].
[TepcrieKTHBHBIM ~MEXKBWIOBBIM T'HOPUIOM JIABaHZIBI SIBISIETCS JIaBaHIWH (JlaBaHa
rubpuanast, Lavandula x intermedia Emeric ex Loisel) [6]. TTo yposkaro 1BETOYHOTO CBIPbS
U colepKaHUI0 3(PHUPHOrO Macja Jydllde KJIOHBI JaBaHIMHA NPEBOCXOAAT JIABaHIY B
1,5-2,0, a no cbopy adupHOro macia ¢ rekrapa — B 4 paza [S5]. [ig MyJIbTUIUIMKAITUK
SNUTHBIX KJIOHOB JIaBaHJMHA WCIIONIB3YIOTCA KJIOHAIBHOE MUKPOPAa3MHOXKEHHE, TOCKOIBbKY
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pacTeHus SIBISIFOTCS CTePHIBHBIMH [7]. Mcmonp3oBaHWe MONEKYISPHBIX METOMIOB JUIS
reHoTHIUpoBaHus n cekBeHnpoBanus JIHK Hambornee BBITOJHBIX KIIOHOB 00yCIaBIUBAET
MOJTyYeHre BbICOKOKauecTBeHHOW U urcToil JIHK, Hapsimy ¢ ee KONMM4eCTBEHHBIM BBIXOIOM.
Yucrora JIHK ompenensiercss oTCyTcTBHEM O€NIKOB, IONMCAXapuIOB M BTOPUYHBIX
METa0OJINTOB, KOTOPBIE 3a4YacTyl0 MPEMSATCTBYIOT BBIICICHUIO BBICOKOMOJIEKYISAPHON
HykienHoBo# kucnotel (HK) [8, 9] u MoryT cHmkath s dekruBnocts nposenenus [P, a
TaKke TMOJy4YeHHe KadeCTBEHHBIX OHONMMOTEK /IS MOCIEAYIOIIET0 CEKBEHUPOBAHUS,
0COOEHHO B CIy4ae JIEKAPCTBEHHBIX M 3()UPOMACIHYHBIX KYIBTYp, KOTOpPBIE COJEpIKaT
3HAYHUTENFHBIE KOJMYECTBa BTOPWYHBIX MerabomuToB [9, 10]. IlosTomMy mempro JaHHOM
paboTel OBUIO TpOBeACHHWE OLEHKM KonuuectBa W KadectBa JIHK, BeigenenHoit u3
PaCTHTEIHHOTO MaTepHalla JIAaBaHAMHA TP TTOMOIIH KOMMEPUECKUX HAOOPOB (KUTOB).

MATEPHUAJIBI 1 METO/IbI

HcxomHpIM MaTepuanoM CIOYKWIM MUKporoOern InaBaHAWHa copTa Pabar,
KyIbTHBHpPYeMble IN  Vitro B ¢wutokancynmax «BHUOTPOHA» wu  pacrenwus,
BBIpaInBaeMbie €X Situ B reHO(GOH10BO# KoUTeKIIMH HUKUTCKOro 60TAHUYECKOro caja.

Jns aHaTOMUYECKHMX HCCIEOBAHMM Mpemaparbl U3 JIUCTOBBIX IUIACTUHOK
W3rOTABJIMBAJIA COTJIACHO OOIICNPUHATHIM MeToaaM [11]; uis BBISABICHUS JIOKATU3aLUN
3(GUpHBIX Maced B TKaHAX JINCTa cpelbl okpammBanu cyaaHoM |l m wmccremoBanm c
MOMOIIBI0  cBeTOBOro Mukpockorma CX41 (Olympus, Japon) u mporpaMMHOIO
obecnieuenus CellSens Imaging Software version 1.17.

s Beinenenns JIHK HenmoBpekaeHHBIE MOJIOABIE JIMCThS OTASISI OT MUKPOIIOOETOB
u crebneil. HaBeckm mnepeHoCWIM B CTYNKH, 3aMOPaKUBAIM B KHIKOM a30Te U
TOMOT€HU3UPOBAIIM C HCIIOJB30BaHUEM IecTHKa. V3MenbyeHHble TKaHU, HE JOMyCcKas MX
OTTaWBaHUs, TIEPEHOCHITN B TIPOOUPKH C HEOOXOIUMBIM JIM3UPYIONINM (IKCTPArHPYIOIIHM)
Oypepom. [lanee mpoBoAwIM TPOLENYpPY  BBIACTCHUS  COIVIACHO  NPOTOKOJAaM
npousBonuteneir HabopoB PureLink® Plant Total DNA Purification Kit (Thermo
Scientific™, USA) u NucleoSpin® Plant Il Midi kit (Macherey Nagel, Germany).
KommuectBo u  kadectBo JIHK anammsupoBamu  crekrpodoromerpuuecku  (Implen
NanoPhotometer NP80, Germany) mpum muHaXx BOMH Az, Azgo W Azz. CreneHs
¢parmenTanuu JIHK orneHuBanu ¢ MCHONb30BaHUEM aBTOMATH3WPOBAHHON CHUCTEMBI JJIS
anektpodopesa  Agilent 4200 TapeStation (Agilent Technologies, Germany).
OKCHEepUMEHThl TMPOBOAMIM B TpeX OHOJIOTMYECKUX IIOBTOPHOCTSX, PE3YJbTAThI
00pabaThIBajIM CTATHCTUYECKH C MCIOJIB30BAHUEM IporpaMmHoro obecrnedenus PAST [12].

PE3YJIBTATBI 1 OBCYXJIEHUE

B pesynprare aHaToMo-MOpPQOJIOTUYECKOH OIEHKH COCTOSHUS HM3y4aeMOro
pacTUTEIBHOTO 00BEKTa, HA IMOMEPEYHBIX CPe3ax JHMCTOBBIX IJIACTUHOK JIaBaHIHHA N
Vitro u ex situ (puc. 1) pasznuyanu snuaepMy, TTOKPHITYIO KyTHKYIO#. IToa snumepmoit
HaxoauiIcs AU QepeHIMPOBaHHBIA Me30(WII ¢ TY0UaTol U CTOJ0YATON MapeHXUMOM.
Bo BHYTpeHHUX TKaHSAX JUCTOBOW IJIACTUHKM YETKO BBIAEISUIMCH MPOBOASINNE MTYYKH
OT cpegHel M OOKOBBIX J>KMJIOK, B KOTOPBIX JIETKO AM(QPEepeHIHpPOBaTN 3JIEMEHTHI
KceusieMbl ¥ (i103Mbl. TpUXOMBI M YCThHIIA OBUIH C IBYX CTOPOH JIMCTOBOM IJIACTUHKU.
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IIpn oxpammBanmm cymaHoMm III ycranoBmeHo HakoruieHwe >(QUpHOTO Macia B
JKene3Kkax, KIEeTKax MOKPOBHOW TKaHM M Me3odwmie (puc. 2). BusyanbsHO B JTHCTBSIX
MHKpPOIOOETroB JIaBaHAWHA, KYJbTUBHPYEMOro IN Vitro, KOJWYeCTBO BKIIOUCHHH C
3QUpHBIMH MaciaMi ObI0O MEHBIIMM, [0 CPaBHEHUIO C JHCTBIM pAaCTCHUH,
BBIpAI[MBAEMBIX €X Situ.

Hcxons u3 BBIIEH3IIOKEHHOTO, OCYLIECTBISUIM MOAOOP KOMMEpPUYECKHMX HabOpOB
nns nonydenus "ductor" JIHK u3 nmucteeB nmaBanamHa. COrjlacHO HAIIUM JaHHBIM,
MOJIYYCHHBIM TP MOMOMIHM CIIEKTpodoTOMETpHIecKoro ananusa, Habop NucleoSpin®
Plant 11 Midi kit maBan nmy4imuii pe3ynbTaT MO YHUCTOTE W KOJUYECCTBEHHOMY BBIXOIY
JHK, mo cpaBuenuto ¢ PureLink® Plant Total DNA Purification Kit, kacarenpHO Kak
JUCTBEB OT pacTeHHi iN Vitro tak u ex Situ (tabauma). Pe3ynbTarsl, MOTyYeHHBIC
CHEKTPOOTOMETPUYCCKH,  TMOATBEPXKICHBI  3JekTpodoperpamammu  (puc.  3).
[oxazatens nenoctuoctu JHK (DNA Integrity Number (DIN)) ans obpasuor HK,
BBIJIC/ICHHBIX U3 JINCTBEB, OTICICHHBIX OT MHUKpOMOOEeroB in Vitro u pacteHuii ex situ
npu nomomu HaGopa PureLink® cocrapmsan 8,1+0,12 u 8,1+0,15, a mma NucleoSpin®
9,1+£0,12 u 9+0,15, COOTBETCTBEHHO.

B ' = 100 S(KM B

Puc. 1. AnaToMusi JIMCTOBOM TUIACTHHKY JIaBaHaAnHA copTta PabaT in vitro (A, B) u ex
situ (B, T'); 1 — npoBoasmumii My4ok, 2 — 3mHiAepMma, 3 — CTOJI0YATBIA Me30(hHILI,
4 — ry6uaThiii Me30ouILL, 5 — TpUXOMA.
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Puc. 2. TI'mcroxmMmmueckoe OKpalIMBaHWE BKIIOYEHUH ¢ HGUPHBIMA MacllaMd
(TokazaHo CTpeKaMu) B JIUCThAX JTaBaHanHa copTa Pabart in vitro (A) u ex situ (b).

Ta6auna
IHokazatenn 3¢ppexTuBHocT BbieaeHus: JHK u3 uctbeB 1aBananHa,
KyJbTHBHPYeEMOTo in Vitro u ex situ

KynbpTuBupoBanue In vitro Ex situ
Ha6op Pure Link Nucleospin Pure Link Nucleospin
ITokazarenu

Bec matepuana (mr) 101+2 203 102+4,5 206+1
Aoeor280 1,7+£0,03 1,9 1,8+0,01 1,8+0,02
A2601230 1,6+0,08 2,1 1,2+0,1 2,340,11

Konnentparus JTHK 12,3+1,5 34,6 22,7+1,4 67,5+11,0
(Hr/™MK)

[Ipu ucnons3osanuu HaGopa PureLink® ocmosmas wacts 96-98 % u 98-99 % ot
obmelt  koHneHtpaumuu  BbigeneHHod  JIHK  coctaBmsiim  mocnemoBaTenbHOCTH
1898121967 u 18338-24766 n.H. ¢ xoHneHTpauend 11,1-12,4 u 13,8-18,7 Hr/mMKn s
00pasIioB W3 JIMCTHEB, OTAEJICHHBIX OT MHKPOMOOEroB in Vitro m pacrenwii ex Situ,
coorserctBenHo. s HaGopa NucleoSpin® 98-99 % or o0meil KOHIEHTpamuu
COCTaBIISUIM TIOCIIEIOBATEIBHOCTH JyInHON 52836—>60000 m 47477-59252 mH. ¢
KoHIeHTparmeit 17,2-48,1 u 18,8-25,6 Hr/MKi1 17151 06pasios in Vitro u ex situ.
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Puc. 3. Dnexrpodoperpammer JJHK, BeiieneHHON 13 TUCTHEB TaBaHAMHA: A — HaOOp
PureLink® Plant Total DNA Purification Kit, b — ma6op NucleoSpin® Plant Il Midi kit; M
— wmapkep, 1-3 — o6pasupt JJHK u3 nucTheB pacTeHHii, BbIpalidBaeMbix €X Situ,
4-6 — obpasiel JIHK u3 mucTheB pacTeHHid, KyIbTHBUPYEMBIX N Vitro.

HccnenoBanusi aHATOMUU JIMCTHEB JIaBaHAMHA copTa PabaT mokasanu HakoIUIeHHe
3UPHBIX Macesl B TKAHAX JHCTOBBIX IUIACTHHOK, YTO SIBISICTCA THUIWYHBIM VIS AAHHOTO
Tuna pacteHuil. B xauectBe matepuana g nomnydenus JHK ucnonp3oBaniu Monozsie
JUCThSl JIABaHAWHA, TIOCKOJBbKY IOBCHHMJIbHBIE OPraHbl COJCp)KAaT MEHBIINE KOJIMYECTBA
MOJICAaXapuI0B M APYTHMX BTOPHUYHBIX META0OJIHMTOB, YTO CIIOCOOCTBYET MOJIYYECHHUIO
oonee xauectBeHHor JIHK. CnekrpodoTtomerpryeckn unctora JIHK ompenensercs mpu
COOTHOIICHUN A2g0/280, XApPAKTEPU3YIOUIMM OTCYTCTBHE KOHTAMHMHAIMM OeJKaMH B
nuamnaszone 3HaueHui 1,8-2,0, U Azeo230 TOATBEPIKAAIOIIUM OTCYTCTBUE MOJIUCAXAPUIOB U
JIPYTHX BTOPUYHBIX METa0OJIUTOB B AnManazoHe 3HadeHndd 2,0-2,2 [9, 13]. HomycTumbie
MOporoBoe 3HaueHs A Aoeozo — 1,7, mist Azeopzo — 1,8 [14]. Hamm pesynbrars
TOKa3aJIi, YTO NpH ucnonb3oBanuu Habopa PureLink® Plant Total DNA Purification Kit
3HAUCHUS A2e0/280 HAXOIWINCH B JOIMYCTUMBIX Tpeneiax, B TO BPeMS Kak Azsopso OBLIH
CHWJKCHBI [UISl JINCThEB pacTeHuit exX Situ B 1,33 pasa, CpaBHUTENBHO C JIUCTBSIMH OT
mukponoberos in vitro. NucleoSpin® Plant 1l Midi kit aemoncTpuposan Gonee
CTa0WIbHBIC TIOKA3aTeNu JJIsi MarepHaja, MOJYy4eHHOro Kak in Vitro tak u ex Situ.
Pacxoxnenna B uucrore mnomydeHHoH JIHK, BO3MOXHO, CBfA3aHBI C OTIMYHBIM
KOMIIOHEHTHBIM COCTaBOM JIM3UPYIOMIMX/dKCTparupyromux Oydepos. bydep nHabopa
PureLink® comepxur SDS/JIICH (nomeumncynbdar mHarpus), a NucleoSpin® —
CTAB/UTAB (ueruntpumermnammonnii Opomua). CTAB sBisercs HEMOHOT€HHBIM
JIETEPTeHTOM, CITOCOOHBIM ocaxknaTh HK 1 kucibie monucaxapuusl u3 pactBopos [13, 15].
Heteprent oOpasyer craOWibHBIE, HO PACTBOPHMBIE KOMIUIEKCHl TpPHU BBICOKHX
koHuentpaimsax coneit (0,7M NaCl). Tlpu nuskux koHueHtpamusx coiau (4M NaCl)
¢dopmupyer xommekc CTAB/HK B Buge ocaaka, npu 3ToM Oojblnas dYacTb
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moJicaxapuaoB ocraeTcss B pactBope [16, 17]. SDS, B ornuune or CTAB, ocaxmaer
OCKM W TOJMcCaxapuasl Kak HEpacTBOPUMBIA Komiuiekc [18]. Hamm mamHbBIE Takke
MOKasaid, 4To Hchoiab3oBanue HabGopa NucleoSpin® nosBonuno momyduts GosbIIHiA
KOJMYECTBEHHBIA BBIXOH BhICOKOMONEeKyJsipHOM JIHK, uTo KpailHe BaXKHO B mpolecce
CEKBEHHPOBaHUSI.

3AKIIOYEHHUE

1. B pesynabraTe aHaTOMHUYECKMX HWCCIIEJOBAaHUN OTMEUEHO OoJbliee KOIUYECTBO
BKIIFOUEHUH C 3(UPHBIMH MacllaMd B TKaHSX JHUCTHEB JIaBaHAWHa copTa Pabar,
KyJbTHBHPYEMOTO EX Situ.

2. Yucrora AHK, BeIgeneHHON U3 TUCTHEB JIaBaHIUHA, OTACICHHBIX OT MHKPOIIOOETOB
in vitro u pacrenuit ex SitU, HAXOOUTCA B 3aBUCHMOCTH OT HAKOILIEHMS 3(PHPHBIX
Maces B JINCTOBOM IIaCTUKE.

3. Jna momydeHusT CTaOMJIBHOTO KAuyeCTBEHHOTO M  KOJMYECTBEHHOTO BBIXOJA
BbIcOKOMoJieKysipHor JIHK u3 nucthbeB naBaHauHa copra Pabar npeamnodrutebHee
MCTIOTIB30BaTh KOMMEpUECKHe HaOOpHI B cocTaB KoTopsix Bxoaut CTAB.

Hccneoosanus evinoanenvt na 6aze YHuxanvhou Hayynou ycmanosku «Hayunwiii
yeHmp  OUOMEXHONO2UY,  2eHOMUKU U  OenoHupoganus  pacmenuiy  (VHY
«DUTOFUOI'EH») 6 pamkax eoczadanus Ne 0829-2019-0038 @®I'FYH « HFC-HHI]».
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ABTOpCKHI KOJUIEKTUB OJarofapuT KypaTopa reéHO()OHIOBOH KOJJIEKLMH JIAaBaHIIbI
H.C. mabopatopun 3¢pupomaciuansix pacrennii ®I'BYH «HBC-HHI» Xoxmnosa 1O. C. 3a
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M.H.c. JabopaTopuu OHOTEXHOJIOTWH W BUpycoloruu pacteHuii Yemomobut C. B. u
XKnanosy U. B. 3a mpemoctaBieHHbIC I HCCICIOBAHHNA MHKPOMOOETH JIaBaHIHHA iN
vitro.
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ESSENTIAL OIL HIISTOCHEMICAL STAINING IN THE LAVANDIN LEAVES
AND ISOLATED DNA QUALITY REGARD TO ANATOMY

Bulavin 1. V., Brailko V. A., Mitrofanova I. V.
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The use of molecular methods for genotyping and DNA sequencing leads to the
production of high-quality and pure DNA, along with its quantitative yield. DNA purity is
determined by the absence of proteins, polysaccharides and secondary metabolites, which
often impede the release of a high molecular weight nucleic acid and can reduce the
efficiency of PCR, as well as obtaining high-quality libraries for subsequent sequencing,
especially in the case of medicinal and essential oil plants that contain significant amounts
of secondary metabolites. Therefore, the objective of this work was to assess the quantity
and quality of DNA, isolated from lavandin plant material, using commercial Kkits.

In our investigation we used the leaves of lavandin 'Rabat' cultivars, growing in vitro
in BIOTRON phytocapsules and ex situ from the collection of the Nikita Botanical
Gardens. For anatomical observations, the samples from leaf blades were made according
to generally accepted methods. To identify the localization of essential oils in leaf tissues,
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the sections were stained with Sudan Il and examined, using a CX41 light microscope
(Olympus, Japon) equipped with CellSens Imaging Software version 1.17.

For DNA isolation, intact young leaves were cut off from microshoots in vitro and
plants ex situ. The samples were transferred to mortars, frozen in a liquid nitrogen, and
homogenized using a pestle. Obtained powder, preventing their thawing, was transferred
to tubes with the necessary lysing (extracting) buffer. Then, the isolation procedure was
carried out according to the protocols of PureLink® Plant Total DNA Purification Kit
(Thermo Scientific ™, USA) and NucleoSpin® Plant Il Midi kit (Macherey Nagel,
Germany). The quantity and quality of DNA was evaluated with using nanophotometer
(Implen NanoPhotometer NP80, Germany) at wavelengths Azeso, A2s0 and Aazo. The degree
of DNA fragmentation was evaluated using an Agilent 4200 TapeStation automated
electrophoresis  system (Agilent Technologies, Germany).The experiments were
performed in three biological replicates, the results were statistically processed using
PAST software.

According to an anatomical observation, the cuticle, coated epidermis, was
distinguished in cross sections of lavandin leaf blades in vitro and ex situ. Under the
epidermis differentiated mesophyll was revealed. In the internal tissues of the leaf blade,
the bundles from the middle and lateral veins were clearly distinguished, in which the
elements of xylem and phloem were easily differentiated. Trichomes and stomata revealed
on both sides of the leaf blade. Accumulation of essential oil was established in the
glands, epidermis cells and mesophyll with Sudan Il staining. Visually, the number of
inclusions with essential oils was lower in the leaves of the microshoots in vitro,
compared to the same ex situ.

Based on the data described above, we performed the selection of commercial kits to
obtain "pure" DNA from lavandin leaves. It was shown by spectrophotometrically that
NucleoSpin® Plant II Midi kit gave the best results for the purity and quantitative DNA
yield compared to the PureLink® Plant Total DNA Purification Kit, for both for in vitro
and ex situ leaves. The obtained results were confirmed by electrophoregrams. DNA
Integrity Number (DIN) for NA samples isolated from leaves cut off from in vitro
microshoots and ex situ plants using the PureLink® kit was 8,1 + 0,12 and 8,1 + 0,15, and
for NucleoSpin® 9,1 +£ 0,12 and 9 + 0,15, respectively.

When PureLink® kit was used, 96-98 % and 98-99 % sequences from the total
extracted DNA were in range 18,981-21,967 and 18,338-24,766 bp with a concentration
of 11,1-12,4 and 13,8-18,7 ng/ul for samples in vitro and ex situ, respectively. For the
NucleoSpin® kit, 98-99 % sequences of the total DNA were in range 52,836->60,000 and
47,477-59,252 bp with a concentration of 17,2-48,1 and 18,8-25,6 ng/ul for samples in
vitro and ex situ.

Our data have demonstrated that for DNA isolation from leaves of the 'Rabat'
cultivars, it is preferable to use commercial kits that include CTAB, which provide a
stable qualitative and quantitative yield of high molecular weight DNA.

Keywords: lavandin in vitro and ex situ, leaves, essential oil, Sudan Ill, DNA
isolation.
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