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Brassinosteroids (BRs) are phytohormones with a multitude of fundamental functions,
which are critical for normal plant growth and development. Exogenous BRs can improve
the quantity and quality of crops and ameliorates effects of stresses. Using native and
synthetic analogues of BRs as a tool to improve plant yield seems to have a great potential
for agriculture and biotechnology (Khripach, 2000). BRs have been intensively
investigated for their biosynthesis, distribution and physiological functions using classical
physiological tests, analyses of mutants and transgenic plants (Arabidopsis thaliana plants
constitutively expressing aequorin). Recent data indicate that BRs are also sensed by the
plasma membrane system catalyzing increase in the cytosolic free Ca®* (in leaves of
Arabidopsis thaliana). Zhao et al. (2013) have shown that the BR-induced elevation in the
cytosolic free Ca®* is abolished in knockout line lacking functional brassinosteroid receptor
and after treatment with Gd** (blocker of Ca®*-permeable nonselective cation channels)
(Zhao, 2013). Zhang et al. (2005) using suspension culture cells of Arabidopsis have found
that anion channel currents were inhibited by both 28-homobrassionolide and
28-castasterone and  outwardly-directed K conductance was stimulated by
28-homobrassionolide but inhibited by 28-castasterone (Zhang, 2005). First part of our
study was to examine possible effects of brassinosteroids on the plasma membrane cation
conductances in plant cells and related Ca*" driven signalling events. Standard patch-clamp
and aequorin chemiluminometry techniques were used (Demidchik, 2011). Here, we report
the first electrophysiological characterisation of brassinosteroid-activated Ca**-permeable
channels in higher plants. Wheat root protoplasts (tested by patch-clamping) and whole
arabidopsis  plants expressing CaZ*-reporting protein, aequorin (analysed by
chemiluminometry), were used in this study. In the whole-cell patches (wheat root
protoplasts), 1 uM 24-epibrassonolide, 28-homobrassionolide or 24-epicastasterone were
applied exogenously. Only 24-epicastosterone modified transmembrane cation currents
while 24-epibrassonolide and 28-homobrassionolide did not cause any reaction. Addition
of 24-epicastosterone at cytosolic side through the patch-clamp pipette increased
Ca®* influx conductance, which demonstrated characteristics of depolarisation-activated
Ca®* channels. The pharmacological analyses have shown that brassinosteroid-activated
Ca*-influx conductance was sensitive to inhibitors of Ca*"-permeable cation channels.
Blockers of K* channels did not inhibit this conductance. The plasma membrane
conductance, which was activated by an endogenous 24-epicastosterone, showed bell-like
shape with maximal activation at depolarisation voltages (bath: 20 mM Ca*"). Labelling
castosterone (and its derivates) with BODIPY (using castosterone-BODIPY conjugates
which were synthesised chemically) showed that castosterone (and its derivates) can be
transferred to the cytosol both in intact roots and protoplasts. This confirms that the effect
of 24-epicastosterone at the cytosolic face can potentially be observed in real plants. We
also tested the effect of different brassinosteroids on cytosolic free Ca®*, using Arabidopsis
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thaliana plants constitutively expressing aequorin. Six brassionosteroids including
brassinolide, castosterone, 24-epibrassonolide, 28-homobrassionolide, 24-epicastosterone
and 28-homocastosterone were tested. All six brassionosteroids induced elevation of the
cytosolic free Ca®" in arabidopsis root cells. In the present study we demonstrated that
24-epicastosterone being more potent than 24-epibrassonolide and 28-homobrassionolide.
10 uM of exogenous BRs was the minimal concentration at which statistically significant
changes of the cytosolic Ca?* were observed. The obtained results suggest that the plasma
membrane of root cells contains the brassinosteroid-activated cation-permeable channels,
which can be involved in cell ion homeostasis and signalling. Apart from determination of
molecular nature of the brassinosteroid action on plants, in our second part of the study, we
have investigated BR effect on growth and development of plant species that have not yet
been tested for their BR sensitivity. BR effects in orchid plants have never been tested
although Orchidaceae is one of the two largest families of flowering plants. Six BRs,
belonging to two main BR classes, were examined here for their effects on growth rate and
development of Phalaenopsis x hybridum Blume protocorm-like bodies. the influence of
10™°-10° M brassinolide (BL), castasterone (CS), epicastasterone (EC), homocastasterone
(GC), epibrassinolide (EB) and homobrassinolide (GB) was measured and analysed. Our
data demonstrated that all BRs significantly stimulated orchid growth in vitro. The greatest
effect on length was caused by castasterone, while maximal increase of weight was
induced by brassinolide and epibrassinolide. Orchid microclones, grown in the presence of
BRs revealed twice bigger length that control plants. Weight gain also increased 2 and
3.5 times when plants were cultivated on media containing BRs. Overall, we have
demonstrated for the first time that BRs stimulate growth of representative of Orchidaceae
and that this stimulation exceeds effect of auxins.
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Cammuuiosyto kuciory (CK) paccMaTpHBaloT Kak CUTHAJIBHYIO MOJIEKYITy TOPMOHAJIBHOTO
THIA, BKJIIOYAIOLIYIO NPOrpaMMbl CHHTE3a aHTUOKCHIAHTOB IpH cTpecce. Llenbio paboTbl
SIBISIIOCH MCCIeOBaHie BIUsHUS dk30reHHON CK Ha cuHTe3 MUrMeHTOB HoMH(eHOIbHOM
MIPUPOIBI B OAHOJOJBHBIX M JBYAOJBHBIX pacTeHusX. OOBEKTOM HCCIEIOBAHUN CITYKUITH
mpopocTku o3umMoi pxu (Secale cereale L.) u rpeunxu (Fagopyrum esculentum Moench).
CK BBOAWIIM B MHTAKTHBIC pacTeHus yepe3 kopHu. CojepkaHie MUTMEHTOB ONPEACIISIIN
crnektpodoromerpudeck. MHKyOarms 3-THEBHBIX IPOPOCTKOB PiKH, B KOTOPBIX JIUCT €LIe
HE BBIIIEN M3 KoJeonTwisi, Ha pactBope CK B TedeHue 2 cyT NPUBOAMIA K YBEIUYCHUIO
oOmiero cozaepaHusi MONU(GEHONBHBIX KOMIIOHEHTOB (B 1,5 pasa 1Mo CpaBHEHHIO C
KOHTpOJIEM), HO HE BIMsJIAa HA CHHTE3 aHTOLHMaHOB. Takoif ke 3¢d¢exr Habmomamy u B
Oosee 3peibIX NPOPOCTKAX IIPU YBEIUYEHUHM IPOJODKMTEIBHOCTH HMHKYOalMu Ha
pactBope CK (c 6 mo 10 cyt). B nucTesix u cTeOasiXx MOJOMABIX MPOPOCTKOB TPEUUXH
00HapyXeHO CTUMYJIUPOBAaHUE HAKOIUIEHHS aHTOLMAHOB IOC]e 3-X CYyTOK HHKyOaruu
HWHTAaKTHBIX 4-THEBHBIX pacteHuid Ha pactBope CK (B 1,7 u 1,3 pa3a). B Gozee crapbix
MPOPOCTKax Takas KapTuHa He HaOmofanachk. CoaepaHue NONU(EHOIOB MPH 3TOM
CYLIECTBEHHO HE HW3MEHsUIOCh. TakuM 00pa3oM, B paboTe OOHApyXEHO OTCYTCTBHE
CLEIUICHHOCTH B W3MEHEHHM OOILEero CoAepKaHHMsi MONU(EHOJIOB M aHTOLMAHOB Kak
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