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Toxic and signaling effects induced by Ni?* and complexes of Ni%* with histidine in roots
of higher plants
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In response to excess nickel content in the soil, many plants synthesize and excrete histidine
(His), which binds Ni?* and forms complexes. In the present work, the hypothesis was tested
according to which the formation of Ni-histidine complexes causes activation of the redox-
and Ca?*-signaling systems, contributing to the recognition of Ni?* excess in the environment.
Arabidopsis thaliana L. Heynh. root growth inhibition was observed beginning from 3 to
30 uM Ni?* depending on cultivation method (sterile gel systems or hydroponics), plant
development stage, and treatment techniques (germination or medium exchange). The
addition of Ni?* with His at a ratio of 1:2 had a protective effect against the toxic effects of
Ni%*. His stimulated the accumulation of nickel in the roots, but inhibited the translocation of
this metal into the aboveground organs. Using EPR spectroscopy, it was shown that the
treatment with 0.01-3 mM Ni?* did not cause the formation of hydroxy! radicals (HO®) under
standard conditions, in the presence of 1 mM of L-ascorbate and 1 mM of H2O,. At the same
time, the introduction of nickel together with His induced the synthesis of HO®. Similar
effects were found when registering ROS using fluorescent ROS-sensitive probes. ROS
synthesis under Ni?*-His, treatment was inhibited by dimethyl sulfoxide (free radical
scavenger), suggesting that it was related to hydroxyl radacals. In aequorin-transformed
plants, the addition of 0.01-3 mM Ni?* did not cause changes in the level of cytosolic Ca?*
([Ca*"]eyt), but a significant Ca?* signal was generated after addition of Ni%*-His,.
Hypothetically, in the presence of His, nickel formed ROS-generating complexes causing
redox-dependent activation of Ca?*-permeable cation channels and a transient increase in
[Ca?"]eyt. The work also revealed expression of genes responsible for the processes of signal
transduction, DNA repair, and antioxidant protection to be stimulated in the presence of Ni?*,
but not in the presence of Ni%*-His;. Experiments with agricultural species showed high
sensitivity to nickel of wheat and sunflower and low sensitivity of pea plants (pea growth was
observed until 10 mM Ni?* in the medium).
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Jluma — ogHO W3 Hamboee pacHpOCTPAHEHHBIX JEPEBHEB B TOPOJACKUX HACAKICHUSX.
Benenue cenekuuoHHOW pa0OTHI, COXpaHEHHE I[IEHHBIX TEHOTHIIOB U TMPOHW3BOICTBO
KaueCTBEHHOr'0 I10CaJI0YHOI0 MaTepuajia OIpeAeNsioT MEepCIeKTUBHOCTh pa3paboTKu U
BHEJPEHUS OMOTEXHOJOTHYECKHX METOJOB PA3MHOXKEHHSI TPEBECHBIX PACTCHUMU, BKIIOYAs
npenacrasuteneii Tilia spp. M3yduena mpmKUBaeMOCTh MHKPOKJIOHAIBHBIX pacTeHuit Tilia
cordata Mill. u Tilia platyphyllos Scop. na srtame anmanTanuu, yKOPEHEHHE KOTOPBIX
MPOBOJMUIIOCH HA WIECTHM BapUaHTaX MHUTATENbHBIX CpPel Pa3IMYHOTO MHUHEPAIbHOTO M
TOPMOHAIBHOTO cocTaBa. HamOosbias NPWIKMBAEMOCTh IJisi OOOMX BHJIOB OTMEYEHA Y
pacTeHul, pU30reHe3 KOTOPBIX OCYIIECTBISJICS Ha MHUTATENIbHOM cpele cocTtaBa 2 MS,
0,3 mr/n HYK, 10 r/n caxapossi (T. cordata — 74,29%, T. platyphyllos — 90,00%) u "2 MS 6e3
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