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PE®EPAT

Junnomuas pabora: 32 crTpaHuIlbl, [ pHUCYHKOB, 1 Tabmuia,
40 UCTOYHUKOB.

NOHBI KAJIbIIUA, OKBOPUHOBAAA JJIOMUHOMETPU A,
NHJIOJINJITYKCYCHAA KHUCIJIOTA, SIIMBPACCUHOJIN,
I'AJIOJIMHWI, KOPHU ARABIDOPSIS THALIANA (L.).

[lenb pa®oThI: MPOTECTUPOBATH BIUSHUE UHAOJIHIYKCYCHOM KUCIOTHI U €€
COYETAaHHOTO  JEWCTBUS ¢  OJIOKaTopamMud  KATHOHHBIX  KaHaJOB U
AMUOPACCUHONUIOM Ha W3MEHEHHE YPOBHS KaJlbIUs B LHUTOIJA3ME KIETOK
xopHs Arabidopsis thaliana (L.).

WUccnenoBanus  NpoOBOAMIUCH  C  HCHOJB30BAHHUEM  METOJUKHU
Ca?*->KBOPMHOBON XEMHIIOMUHOMETPHH HA MHTAKTHBIX KOPHAX 7-12-1HEBHBIX
NpPOPOCTKax apabujorncuca, KOHCTUTYTUBHO JKCIpECCUPYIOMUX (POTOOETOK
HKBOPHH.

[Ipu  uccnepoBaHMM  BIAMSHUS ~ MHAOMWIYKCYCHOM — KHUCIOTBI — Ha
Ca®*-1poHuLaeMbIe HOHHBIE KAHAJIBI B IUIA3MaTHIECKOH MeMOpaHe ObLIO IIOKA3aHo,
YTO WHAOJWIYKCYCHAas KHUCIIOTa HAIpPSIMyIO BBI3BIBAET YBEIUYCHHE COJCPIKAHUS
[Ca?*]yn. ¥ axTuBHpyeT Bxon Ca?" B KIETKM KOpHS, BBI3bIBAs BPEMEHHBIHA
oOpaTUMBI POCT JAHHOTO MOHA B IuTOIUIa3Me. [lanusbiil addext Obu1 0OHApYKEeH
MIPY KOHIIEHTPAIIUU WHIOJIUITYKCYCHOM KUCIOTHI Bhiie 1 MM, mocTruras Mmakcumyma
npu 3 MM. AHanM3 TMOMYHBIX KPUBBIX BPEMEHHOrO Xoaa usMeHeHus [Ca®*] .. Ha
BBEJCHUE B HAPYXKHbIA pacTBOp 2 MM HMHIOJMIYKCYCHOW KHCIOTBHI TMOKa3al
3HauuTenbHOE yBenudeHnue ypoBHA [Ca?']y.. Veemumuenue [Ca?*]y, HMeno
BpEMEHHBIN xapakTep, B TedueHwe 10-15 MUHYT ero ypoBEeHb BO3BpaIalCcsi K
6asanpHoMy. Takue usmenenus [Ca®*]y,, THOMYHBI U pa3BUTHUS TaK Ha3bIBAEMOM
«Ca?*-BONHBI» M CBHAETENLCTBYIOT O 3allyCKe KaJbLMEBOM CHIHAIM3AlUK
pacteHuii. Takum o00pa3om, ObUIO TOKa3aHO, YTO WHAOJMIYKCYCHAas KHCJIOTa
CrlocOOHA BBI3BIBATH PE3KOE YBEIMYCHHUE KAJBIMS B IMTOIIA3ME, BBI3BAHHOE
aKTUBAIMCH KaJIbIIMA-MIPOHUIIAEMBIX KATHOHHBIX KaHAJIOB M BXOJOM KajbIlUsi B
KJIETKY, YTO TOATBEPKIAeTCd B JKCIEPUMEHTaX C Jo0aBlieHHEeM OJI0KaTOpPOB
KaTHOHHBIX KAaHAJIOB. OMUOPACCHUHONHU YaCTUYHO WHTUOMPOBAN BO3CHCTBUE
WHOJIMITYKCYCHOW KHCIIOTBI Ha POCT KaJBIIHS B ITUTOIIA3ME.



POD®EPAT

JeiruiomHass  pabGota: 32 crapoHki, [/ UmocTpanbid, 1 Ttabmima,
40 BBIKapBICTAHHBIX KPBIHIII.

IEHBI KAJIBIIbIA, OKBAPBIHABAA JIIOMIHAMODTPbBIAA,
THIAJUIYKYCHAS KICJTATA, DIIIBPACIHAJIIJI, TAJTAJIIHIN, KAPAHI
ARABIDOPSIS THALIANA (L.)

MbhTa paboThl: mpardcTaBallb YIJIBIY 1HAATUTYKyCHAll KiciaTel 1 se
COYETAaHHOTO A3€SHHI 3 OJIOKATOphl KAaTBHIEHHBIX KaHalay 1 smiOpaciHajiigaM Ha
3MsIHEHHE Y3pOYHIO KaJbllbls ¥ IibITaruiazMe kierak Arabidopsis thaliana (L.).

Y  jacnenaBaHHI  BBIKAaphICTOYBadacs MeToablka —Ca?'-3KBaphlHaBaii
XEeMUTIOMUHAMETPhIl Ha 1HTAaKTaBBIX KapaHsix 7-12-m38HHBIX  MpapocTKay
apalioncica, KaHCTBITYLBIMHA 3KCHOPACYIOUbIX  (OTaOSUIOK 3KBaphlH  Naj
KAaHTPOJIEM BipycHara npamoyrapa S35 y 1plTania3me.

[Ipe1 Jacie/laBaHH1 VIUIBIBY IHAAIUTYKyCHAl KICJIAThI Ha
Ca®*-npanynrJanbHbIs iEHHBIA KaHAJEL ¥ IIa3MaThlYHail MeMOpaHe ObLIO aKa3aHa,
MITO IHJAJUTYKYCHasl KicjaTa HAYNpOCT BBIKJIIKAE IMaBEIUYdHHE YTpPbIMAHHS
[Ca?]ur. 1 axTEIBYe yBaxon iémay Ca®' y kieTki KapaHs, BBIKJIIKAIOUbl YaCOBEI
3BapavajgbHbl POCT Jaf3eHara i€Ha ¥y npitamiazme. Jlanzensl 3ekT Obly 3HOMI3EHBI
Ipbl KAHLPHTpAIbIl IHAATUTYKYCHAl KicjaThl BBILDK 1 MM, gacsararousl MakCIMyMy
pbl 3 MM. AHaJIi3 THIOBBIX KPBIBBIX 9acoBara Xoxy 3MeHbl [Ca?*] .. Ha YBan3eHHE
¥ BOHKaBBI pacTBOp 2 MM 1HAAIUTYKyCHAH KICIaThl Maka3ay 3HauHae MaBeIiudHHE
y3poyHIo [Ca?*] .. [Taeniusnne [Ca?]y,r. Mena yacoBsl xapakrap, Ha npausry 10-
15 xBiiH sATO Y3pOBEeHH BApTaycs na 6asanpHora. Takis 3MeHbI [Ca?*] . THITOBBIA
nns passinus Tak 3BaHail «Ca?*-xBami» 1 cBemuanb a0 3amycKy KalblbIeBai
cirHasmi3aIel paciid. TakiM dblHaM, ObLJIO TaKa3aHa, IMTO 1HJATUIYKYCHas KicliaTa
3[I0JIbHAsT BBIKIIIKAIb PI3Kae MaBENiYdHHE KalbIblsl ¥ IbITalia3Me, BBIKIIKaHAe
aKThIBALBISIH KaJbLbIA-TIPAaHIKAJIbHBIX KaTHIEHHBIX KaHaNAy 1 yBaxoJaM Kayblbid ¥
KJIETKy, INTO TamBsp/DKaelia Y OKCIepbIMEHTaX 3 JaJaHHeM OJIOKaTOpoB
KaThIEHHBIX KaHanay. Db yacTkoBa iHri01paBay y3a3esHHE 1HAANUTYKYCHAN KiCIaThl

Ha pOCT KaJIbIbIA 5'7 ObITarlIa3smMe.



ABSTRACT

Thesis contents: 32 pages, 7 illustrations, 1 table, 40 sources.

CALCIUM IONS, AEQUORIN LUMINOMETRY, INDOLEACETIC
ACID, EPIBRASSINOLIDE, GADOLINIUM, ROOTS OF ARABIDOPSIS
THALIANA (L.).

The aim of the work: to test the effect of indolylacetic acid and its combined
action with cation channel blockers and epibrassinolide on the change in calcium
levels in the cytoplasm of Arabidopsis thaliana (L.) cells.

The study was conducted using Ca?*-aequorin chemiluminometry on the
intact roots of 7-12-days old Arabidopsis seedlings, modified to constitutively
express a cytoplasm-localized luminescent protein aequorin under the control of the
S35 viral promotor.

When studying the effect of indolylacetic acid on Ca?*-permeable ion
channels in the plasma membrane, it was shown that IUC directly causes an increase
in the content of [Ca?*].y:. and activates the entry of Ca?* ions into root cells, causing
a temporary reversible growth of this ion in the cytoplasm. This effect was detected
at a concentration of indolylacetic acid above 1 mM, reaching a maximum at 3 mM.
Analysis of typical curves of the time course of change of [Ca*].: on the
introduction of 2 mM into the external solution, the indolylacetic acid showed a
significant increase in the level of [Ca?*]¢t. The increase in [Ca®* eyt Was temporary,
within 10-15 minutes its level returned to basal. Such changes in the [Ca?*].y. are
typical for the development of the called "Ca?*-wave" and indicate the launch of
calcium signaling in plants. Thus, it has been shown that indolylacetic acid is capable
of causing a sharp increase in calcium in the cytoplasm caused by the activation of
calcium-permeable cation channels and the entry of calcium into the cell, which is
confirmed in experiments with the addition of cation channel blockers. The
epibrassinolide partially inhibited the effect of indolylacetic acid on the growth of
calcium in the cytoplasm.



