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MNEPEYEHb YCJIOBHbIX OFO3HAUYEHUM

A®K — akTuBHBIE (OPMBI KUCTOPOA

KAT — karanaza

CO/l — cynepokcuaucmyTasa

3KI" — 3anmporpamMmMupoBaHHas KJIETOYHASI THOCITH
JAI'D — nuruaposTuaAnym

JNHK — ne3oxcupuOoOHyKIeNHOBAs KUCIOTa
UMK — nagonuin-3-mMaciasHas KUCJIOTa

Db — snubpaccuHOINT

OK — snmkacractepoH

NYK — uHA0IMIIyKCYyCHAs! KUCI0Ta

JAMCO — numeTtuncyabpoKrcu

JITM — quatoMuT

[19I" — MOANATUIIEHTIIUKOIIb

WPM — Woody Plant Medium



PEDEPAT

Junmomuas pabota 53 c., 11 puc., 58 ncTOYHUKOB.

®UTOIOPMOHbBI, AHTHUOKCHIIAHTBI, TTPAUMUHI, SKCIIJIAHTAI,
KYVJIBTYPA IN VITRO, MHUKPOKJIOHAJIPHOE PA3MHO)XEHUE, BEPE3A
KAPEJIbCKAA, ®JIVOPECIHIEHTHAA MUKPOCKOIIHA.

Llenpro pa®oThl OBUTO OCBOCHHE METOJOB IOJCP)KAHUS KYyJIbTYpHI IN Vitro,
TEXHUKU (DiryopecueHTHON MHuKpockonuu Ha 0aze ADK-30HAAa TUTHAPOITUINYM U
xapakTtepuctuka reiepauuun ADK y MUKpOKIOHOB 1MOJ I€WCTBHEM MEXaHUYECKOTO,
OCMOTHYECKOI'0 U HOHHOTO CTpecca.

OOBeKTOM wucCCIeqoBaHUs B JaHHOW paboTe BBICTyNadd 3 MECAYHbIC
MUKPOKJIOHBI Oepé3bl  Kapenbckoi (Betula pendulavar. Carelica) wuspsareie u3
CTePHILHBIX YCIIOBUI KyJIbTUBUPOBAHUS iN Vitro.

Metonbl ucclenoBaHUS: TeXHUKa I[N VItr0 KymbTypbl, (IyopecieHTHas
MHUKPOCKOIIHS C HCIOJIb30BaHUEM (DIIyOPECLEHTHOTO 30HAA AUTHAPOITUIIUYM C
¢unbTpom FITC, cBeTnonosibHas MUKPOCKOIIUS, aHAJIU3 POCTOBBIX apaMeTpPOB.

VY cTaHOBNIEHO, YTO UCHOJIb30BaHUE (DIYOPECLIEHTHOTO 30Ha TUTHAPOITUANYM
B COBOKYNHOCTH ¢ QuiabTpoM FITC na€r BO3MOKHOCTH MOJYYUThH JETEKTHUPYMBIH
CUTHAJI B KOPHSAX MHUKPOKIIOHOB O€pé3bl KapeabCKOM, YTO TOBOPUT 00 uAEH
MCCIICIOBAHUS OKUCIUTEIBHOTO CTPECcca ¢ MOMOIIBIO IAHHOM cUCTeMbl. HauBbICIINIA
YPOBEHb CyNepoKcHI-3aBucUMon (uryopectientinu J[I'D Habmromaercs yepe3 60 MuH
HocJie MepeHoca KIOHMPOBAaHHBIX PACTEHHH B YCIOBHs €X VItro, MakcuMmalibHOE
yMeHbIlleHue HHTeHCUBHOCTH (Quiyopecuiennn [II'E nmanma oOpaboTka pacTBOpom
THUOMOYEBHUHBI, KOTOpas HE 4YyBCTBUTEIbHA K O2°¢-, HO OBICTPO YyCTpaHseT
ruApokcuibHble pagukanbl (HOe) u HekoTopble npyrue Haubojee peakIMOHHO
cnocobHsie ADK. OOpaboTka pacTBOPOM THOMOYEBUHBI YBEIWYUBAET KOJIUYECTBO
YKU3HECTIOCOOHBIX KJIETOK KOPHEH MUKPOKJIOHOB O€epEé3bl KapenbCKOM MepeHeceHHOH B
yCJOBUSL €X VItro, HO caMbIM JIy4YIIIMM aJalTOTCHOM JUIS MHUKPOKJIOHOB Oepé3bl
KapenbCcKoW  sBiAeTCS  snuOpaccuHoiIuaA. B yclnoBMsX — aKKIMMAaTH3alUU
KJIOHUPOBAHHBIE PACTEHUSl CTAJIKHBAIOTCA C PSIOM CTPECCOPOB M HCHBITBIBAIOT
HEJIOCTATOK MUTATEIbHBIX BEIECTB, HEJOPA3BUTUE PACTUTEIBLHBIX OPTaHOB U CUCTEM.
MHuorooOpasue aecTBusi SMUOPACCMHONUIA MO3BOJWIO YKPENUTh HMMYHHYIO
CUCTEMY pacTeHHs, HAapacCTUTh KJIETOYHYI0 MacCy M aKTUBHUPOBATh IMPOIECCHI
KopHeoOpazoBanus. [lomydyeHHble pe3ynbTaThl MOKa3aldd MEPCHEKTUBHOCTh U
aKTyaJIbHOCTh 00pa0OTKM MUKPOKIOHOB O€pE3bl KapelbCKOUW C TENbI0 TOBBIMICHUS

BBDKUBAEMOCTH U KU3HECTIOCOOHOCTH PACTEHHM, IPH TIEPEBOJIE UX B YCIOBUS €X VItro.
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PODEPAT

Jpimuiomnas padora 53 c., 11 mai., 58 kperHi.

®ITOTOPMOHBI,  AHTBIAKCVJJAHTBI, IIPAUMIHI, DKCIIJIAHTAI,
KVJIBTYPA IN VITRO, MIKPAKJIAHAJIBHAE PA3MHA>KOHHE, bBAPO3A4
KAPOJIBCKAA, ®JIFOAPOCIHEHTHAA MIKPACKAIINA.

MbTaii paboThl OBUIO 3acBacHHE MeTajay MaaTphIMaHHS KyJbTyphl IN Vitro,
TOXHIKI (uroapacipHTHAW Mikpackamii Ha 0a3ze ADK-30Hma ABITIAPAdTHIIABIYM 1
xapakTapbicThika reHepaibli ADK y wmikpakioHay mnaja A3essHHEM MeXaHiuHara,
acMaThIuHara i i€HHara cTpacy.

AO'exktaM pnacienaBaHHA Y Jan3eHail paOoOTe BBICTYNAlI 3 MECSYHBISA
MiKkpakJIoHbl 0spo3bl kapanbsckait (Betula pendula var. Carelica) kandickaBanbis 3
CTIPBUIBHBIX YMOY KyJbThIBaBaHHS iN VItro.

MeTanpl nmaciaelaBaHHS: TOIXHiIKa N VItr0 KymbTypbl, (QIIrOapICIPHTHAS
MIKpacKarmiss 3 BbIKapbICTaHHEM (DIIroapaCIieHTHAra 30HJAa JBITIAPAITHIABIYM 3
dbinsTpam FITC, cBeTnanonsHas Mikpackariisi, aHajll3 pOCTaBbIX MapameTpay.

YcranoyneHa, MTO BEIKAphICTaHHE (III0APACI[IHTHATA 30H]1a JBIT1IPAdThIABIYM
¥ cykymHacti 3 ¢pinpTpam FITC mae MardsiMaciib aTpbIMaIlh J3TIKTHIPYMBIN CITHAT Y
KapaHsixX MIKpaKioHay OsSpo3bl KapdJbCKal, IITO Kaxa a0 1191 JacielaBaHHS
aKicJisulbHara CTpICy 3 Jlamamorail nan3eHail cictambl. HalBeIDHMIIBL Y3pOBEHD
cymepakcig-3anexnaii ¢uroapacipuubi JI'D Hasipaemma mpa3 60 XBiIMH macis
NepaHOCy KJIaHABaHBIX paciiH Ba YMOBBI €X VItrO, makcimaabHae MNaMsSHIIIHHE
iHTIHCIyHacI ¢uryapacipaibi JI'E nama anparoyka pactBopaM ThisIMa4aBiHbI, sSKast
He amuyBaibHasg na O2e -, aje XyTKa JIKBiAye riipakciabHas pajbikainsl (HO ) 1
HEKaTOPbIs 1HIIbISA HAWOOMBIN plakilpiiiHa 370ybHBISI ADK. Amnpaiioyka pactBopam
ThISIMAYaBiHbI TIABSIIYBAE KOJIBKACIIH JKBILIISA3I0IbHBIX KJIETaK KapaHEy MiKpakioHay
Osipo3bl  KapaJIbCKall IiepaHeceHall Ba YMOBBI €X VItro, aje cambIM JICTIIBIM
ajanTareHaMm JiIs MiKpakJIOHay Osipo3bl KapaibCKai 3'syiseriina smiopaccinomnia. Ba
YMOBaxX akJIIMaThI3allbli KJIaHABAHBISI PACHiHBI CYTHIKAIOIIA 3 IIdparam crpacapay i
aI9yBaIOIh HEJAX Ol MAXKBIYHBIX PIUBIBAY, HETAPA3BIIIE PACTIHHBIX OpraHay 1 CICTIM.
PasHacTaiiHacip A3esiHHsI dmiOpacciHoiiga Aa3BoJIiia yMalaBaib IMyHHYIO CICTOMY
paciiHbl, HapacUilb KJIETKaByl0 Macy 1 akThbIBi3aBallb MPALAChl YTBAPIHHA KapaHEy.
ATpbpIMaHblg BBIHIKI TaKa3adl MEpPCHEeKThIYHACIh 1 aKTyallbHACIh —alparoyki
MIKpaKJIOHay OsSpo3bl KapaibCKalh 3 MOTald TMAaBBIIIIHHS BBDKBIBAJIBHACIL 1

JKBIIIIS3I0JIBHACIII PACITiH, TIPBI ITepaKiai3e iX Ba YMOBBI €X Vitro.



ABSTRACT

Graduate work 53 p., 11 pict., 58 citations.

PHYTOHORMONES, ANTIOXIDANTS, PRIMING, EXPLANTS, CULTURE IN
VITRO, MICROCLONAL PROPAGATION, BIRCH KARELIAN, FLUORESCENT
MICROSCOPY.

The aim of the work was to master the methods of maintaining culture in vitro,
the technique of fluorescence microscopy based on the ROS probe dihydroetidium and
to characterize the generation of ROS in microclones under the influence of
mechanical, osmotic and ion stress.

The object of research in this work was 3-month microclones of Karelian birch
(Betula pendula var. Carelica) removed from sterile conditions of in vitro cultivation.

Research methods: in vitro culture technique, fluorescent microscopy using a
fluorescent probe dihydroetidium with a FITC filter, light-field microscopy, growth
parameters analysis.

It was found that the use of a fluorescent probe dihydroetidium in combination
with a FITC filter makes it possible to obtain a detectable signal in the roots of
microclones of Karelian birch, which indicates the idea of studying oxidative stress
using this system. The highest level of superoxide-dependent DGE fluorescence is
observed only 60 minutes after the transfer of cloned plants to ex vitro conditions, the
maximum reduction in the intensity of DGE fluorescence was given by treatment with
a solution of thiourea, which is not sensitive to O2e-, but quickly eliminates hydroxyl
radicals (NO¢) and some other most reactive ROS. Treatment with a thiourea solution
increases the number of viable root cells of Karelian birch microclones transferred to
ex vitro conditions, but the best adaptogen for Karelian birch microclones is
epibrassinolide. In the conditions of acclimatization, cloned plants face a number of
stressors and experience a lack of nutrients, underdevelopment of plant organs and
systems. The variety of actions of epibrassinolide allowed to strengthen the plant's
immune system, increase cell mass and activate root formation processes. The results
obtained showed the prospects and relevance of processing microclones of Karelian
birch in order to increase the survival and viability of plants, when transferring them
to ex vitro conditions.





