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MUTOXOHIIpUH  SIBJISIOTCS ~ MHOTO(QYHKIMOHAJIBHBIMU ~ OpraHe/JIaMH, KOTOpble Hapsaxy ¢
HHEProoOeCIeYeHneM KIETOK, UTPAIOT BAXKHYIO POJIb B PEryJIALUN MHOTHX KJIETOYHBIX IPOLECCOB,
BKJItOUasi (YHKIMU MOZIYJISIIUM pEAOKC-CTaTyca M CUTHAJIMHIA, B TOM YHUCIIE 3a CUET TeHepaluu
akTHBHBIX  ¢Gopm  kucinopoga (ADK)[1]. Bumaromaps  BO3MOXKHOCTH  JIETCKTHPOBATh
BHYTPUKIIETOYHBIE  JMHAMHYECKHE COOBITUSA B  BBICOKOM MPOCTPAHCTBEHHO-BPEMEHHOM
pa3pelieHny, a UMEHHO Ha ypOBHE HHIUBUAYAJIBHBIX OPraHe/Ul B PEXHME PEaTbHOTO BPEMEHH,
MpEeIMETOM HHTEHCUBHOTO M3y4YEHHUS TMOCIEIHUX JIeT CTaad JWHAMUYecKHe (PEeHOMEHBI,
HaOmromaeMbple  KakK  BBICOKOAMIUIMTYAHBIE  (DIYKTyallMd WHTEHCUBHOCTH  ()IIyOPECHEHIINU
crelu(pUUEeCKNX KpacuTeled B CEKYHIHBIX Auana3oHax. K TakoBbIM OTHOCAT IMyJbCalluu
(‘pulsing’) TpaHCcMeMOpaHHOTO MOTECHIMATIA MHUTOXOHAPHHA (Aym) W YacTO CBSI3aHHBIC C HUMH
«BembIkny  GunyopecteHun  ADK-neTeKTUpyommx CUCTeM, KOTOpble TOJIYYHJIM Ha3BaHUE
muroduemeit (‘mitoflashes’)[2]. Ha nanHbIii MOMEHT MpHUpOAa AUHAMUYECKUX (EHOMEHOB, B TOM
YHCIie TPUTTEPHBIE MEXAHU3MBI, OCTAIOTCS HETIOHITHIMU, OCOOCHHO B CITy4yae MUTOXOHJIPHI KIETOK
pacTeHui.

B nannoil pabote uccrnemaoBaiy 3aBUCUMOCTh JUHAMHYECKHX COOBITHI OT MOOHIBHOCTH
MUTOXOHJIpHI B KiIeTKaxX. B kauecTBe 0OBEKTOB MCCIEIOBAHHUI OBLIM MCIOJBb30BAHBI KOJICOITUIIN
ATHOJUPOBAHHBIX MPOPOCTKOB 03uMO# mimeHuirs! (Triticum aestivum L., copt Muponosckast 808),
BBIPANICHHBIX THIPOMOHHBIM criocoboMm (23-25 °C, 3 cyr) B TemHoTe. O0pasmbl okpamuBamu 0.5
uM TMRM wumu coBmectro ¢ 10 uM DCF-DA, npocmarpuBaiu B Zeiss LSM META 510 c
MOCJIEAYIOIUM MYJIBTUTPeKOBbIM aHanmu3oM B ImageJ (Fiji) ¢ momomkio mporpammsel TrackMate
v6.0.1 [3]. [l KOTM4eCTBEHHOTO aHann3a MOOMIBHOCTH MHUTOXOHAPHIA MCIonb30Baiu time-lapse
cepun (peiimoB (3 muH) obnactu mHTepecoB (ROI) mmomansio 2000-3000 MKM’ ¢ BPEMEHHBIM
pazpemenuem 0,8 mc/mukcens (500 mc/dpeiim).

Wcxons w3 AaHHBIX TPOIKUHT-aHAIHM3a WHAMBHUIYATBHBIX MHTOXOHIPHHA, OpPTaHEIUThl ObLTH
YCJIOBHO OTHECEHBl K 3 CyOHOMyJsIUsAM MO CKOPOCTH M XapakTepy ABIKEHHsS - «Oerymmer,
«Opomsurie» u «cuusuuey. llepemenienne opraHeiut 3a 3MHH MOHUTOpHHTA cocTtaBmiio Oomnee 10
MKM y «Oerymmx», 1-10 MkM u MeHee 1 MKM — y «OpOJISUMX» U «CHISUYHUX», COOTBETCTBEHHO.
«berymnme» MHUTOXOHAPHH XapaKTEPH30BAIKCH IMOYTH NPSIMOJIMHEHHBIM WM OIHOHAIPABICHHBIM
JBIDKEHUEM U jaoctaroyHo ObicTpo mokujanu ROl «bponsume» nMmenu MMPOKUH AHMana3oH
CPEIHUX CKOpOCTEl BeieacTBre Stop-and-go Tuma ABMKEHUIT; Tk HUX OTMEUEHBI Han0oJjIee 4acThie
M3MEHEHUs HalpaBieHHUs ABWKEHHMS W KOHTAKThl C JIPYTMMH MHUTOXOHJpusMHU. OpraHemisl ¢
MUHUMAaJIbHONH TIOABIKHOCTBIO - «CHASAIIME» - KOHTAKTHPOBAJIH C IUIa3MaJeMMOW, W XOTA
coctaBmsin 55% ot oOmero uucina muroxoHapuit B ROI, mymbcupoBanu yamie, yem Oosee
MoOmibHbEIe, a UMeHHO 80% oT ofmiero uncia coObTuid. MIHTEpEeCHO OTMETHTBH, YTO B MOMEHT
NOyJIbCAllUM CKOPOCTb JIBUKEHUS MOOWJIBHBIX OpraHe/ul pe3Ko CHIDKajach M CTaHOBMIIACH
COIOCTAaBUMOM ¢ TakOBOM «cuasyeily cyononymsiuu. Takum o0pa3oM yCTaHOBJIEHO, YTO MAJICUHT-
aKTUBHOCTh MUTOXOH/IPHI 3aBHCHUT OT UX MOBEIEHU, a COOTHOIIEHUE CYOIOMYIISIH cKopee BCero
OTIPEJIENISIETCS] 3allPOCaMU KJIETKA B COOTBETCTBUHU C TEKYIIEH CHUTyalled W/WIN HW3MEHEHHSMU
okpyxaromieit cpeapl. DakT TPAaH3UTOPHOM OCTAHOBKM OpraHe B MOMEHT MaJICHHI-aKTHBHOCTHU



CBUJCTEIBCTBYET O TOM, YTO B CyOKOPTEKCE KJIETOK MOTYT CYIIECTBOBAaTh CaWThl MOIU(UKAIINU
W/WIM peopraHu3aliid KOMIIOHEHTOB MeMOpaH MHTOXOHAPHWN, KOTOphIE BEAyT K 0Opa30BaHUIO
BPEMCHHBIX IMOPOBBIX KAaHAJIOB, JCTEKTUPYEMBIX TO-OBICTPOMY M OOpaTUMOMY XapakTepy Kak
BeIOpoca TMRM BcienctBue mageHus Ay, Tak 1 BHYTPUMHTOXOHApHUANbHOTO okuciieHus DCF.
Bricokast amMIumMTyna, KpaTKOBPEMEHHOCTh M CTpPOTas JIOKAIHM3AIUs BBISBICHHBIX MHUTOQIIIICH
A®K mo3BOMSIET MPEANOJOKUTh 00 HMX CUTHAIBPHOM 3HAYEHUH, TOIJAa KakK camMa HHIYKIIHS
IIyJbCAallMd IIPU  OCTAHOBKE MHTOXOHJIPUHM — O IIPOABICHUHM CHUCTEMHOH, a HE TOJIBKO
CTOXaCTHYECKOM, KaK MOCTYJIMPYETCS B JINTEPATYPE, MPUPOJIC TUHAMUYECKUX (DEHOMEHOB.
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Using the real-time single-organelle tracking analysis, we first revealed the close dependence the
frequency of mitochondrial dynamic events, such as transmembrane potential (Ayy,,) pulsing and
ROS flashing, on the motility of the organelles in the coleoptile cells of wheat seedlings that were
grown in the dark (23-25 °C, 3d). According to traffic velocities of individual mitochondria, we
distinguished 3 basic subpopulations, namely ‘running’ (more than 10 um distance traveled for 3
min), ‘walking’ (1-10 pm) and ‘sitting’(less than 1 um) ones. The high flickering activity (80%
from the total events) was inherent mainly for non-mobile mitochondria, which, in turn, were 55%
from the total number of organelles in ROI; they had close contacts with the plasma membrane, and
so could be involved in communication between intra- and extracellular compartments. It should be
stressed that at the moment when the pulsing events were happen, velocity speeds of the mobile
mitochondria declined sharply and became common with those of ‘sitting’ ones. This fact may be
explained by existence of the cell sub-cortex sites of modifying and/or reorganizing of
mitochondrial membrane components to result in a formation of the transient pore channels that
detected in a sudden and reversible manner in the cases as TMRM emission due to Ay, dissipation
as intramitochondrial oxidation of DCF. These outstanding characteristics of ROS mitoflashes allow
to suggest their role in cell signalling whilst the stopping of mitochondrial traffic before pulsing
induction could indicate on systemic, not only stochastic as postulated in literature, nature of the

dynamlc phenomena.
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