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Background

Accident of the Australian gold-mining company *Aurul' in Baia Mare, Romania

Heavy metal contamination is a global environmental problem, endangering the health of in 2002. >100, 000 tonnes of toxic wastewater polluted with cyanide and

heavy metals was spilled into the Szamos-Tisza-Danube iver systems.

flora and fauna. Cadmium is especially dangerous due to its biopersistance even over
decades. In humans it can result in renal, heart, lung and bone dysfunctions and cancer
as well. One of the major intake pathways for humans is through food (>90%), via the Cd
pollution of soil from various sources (e.g. atmospheric deposition, polluted fertilizers and
sewage sludge, alloys and electronic compounds) and uptake by food and fodder crops.

Cadmium derives its toxicological 6
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properties from its chemical % &477@

similarity to zinc, an essential # $%69%&

micronutrient.

High levels of heavy metal exposure often lead to toxic
accumulation in plant tissues (both in underground and aerial
organs) that decreases growth or reproduction. e

The protection mechanisms utilized by plants against toxic heavy metal exposure are
known to include precipitation, intra- and extracellular chelating components, ion-efflux
pumping, vacuolar compartmentalization or translocation within the vascular system and
changes in cell wall structure.

Aims

Since the cell wall is part of the apoplast, our aim was to identify the secretory proteins
responsive to Cd stress in the apoplast of barley seedlings during a one-week treatment
of Cd in the range 0-300 nmM.

Crop species and cultivars differ widely in their ability to absorb, accumulate and tolerate
cadmium. Cereals and legumes accumulate less Cd than leafy crops, and in general,
monocotyledons show lower Cd uptake than dicotyledons. However, since the basis of
the daily carbohydrate intake comes from cereals, it is essential to gain a deeper
understanding in the cadmium management of them.

Results
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Dramatic changes were observed in the protein

pattern of the intercellular washing fluid from Cd- ' i ceBC |,
treated barley leaves both by 1D- and 2D-PAGE. 3| =8¢ Lo .

Based on mass spectrometric (MALDI-TOF and
LC-MS/MS) results it seems that a general plant
defense response, inducing the secretion of & |ess )
pathogenesis-related proteins in the extracellular ‘ s

space, is an important part of the Cd-induced o - O
stress reactions. - -
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Thus, mainly these, such as PR1s, certain 1-3- o | o pneok
glucanases (PR2), chitinases (PR3), members of e - e
the chitin binding PR4 family, a rich set of - —T
thaumatin-like proteins (PR5) and a PR17 protein i o
have been identified in our study. In addition to B
the different PR proteins a hypothetical protein - Lerssy e
sequence, related to plant basic secretory (BSP) - I e | (e
proteins with unknown function, was also - - =
identified.

Materials and methods

taiitai disease, the chronic Cd poisoning of
the polluted Jinzu River basin (Kamioka

O Mining Co.) in Toyama Prefecture (Japan)
was found from 1912, but its cause has been
revealed only in the late 1950's.
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However, generalization and systemization of plant defence response probably will lead
to new risks for human health !

Thus, detoxification by phytoremediation or biodegradation still remains an
indispensable task.

Conclusion

With or without direct toxic effects of
environmental pollution, we have to
pay a price for natural as well as GM-
induced plant defense mechanisms:

« decreasing growth rate and seed production of plants of
agronomical importance,

* anti-nutritive effects in primary consumers (animals and
humans),

* needlessly provoked, new allergen potential to human
population.

10-day-old barley (Hordeum vulgare L. cv. ‘Mandolina’) seedlings, cultivated under 16 h light / 8 h dark condition at 21 < in hydroponics (¥2 Hoagland’s solution) were treated with Cd?* in the range 0-300 mM. Intercellular washing fluid (IWF) was extracted by vacuum-

infiltration method according to Rohringer et al. (1983) with some modifications.

After separation of the apoplastic proteins by one- and two-dimensional gelelectrophoresis (IEF - Ettan IPGPhorll; SDS-PAGE - Biorad Protean Il xi), mass-spectrometic analyses were carried out by MALDI-TOF (Bruker Reflex Ill) and LC-MS/MS (Thermo LCQ Fleet LC-

MS/MS ion trap mass spectrometer).

Raw data were pre-processed with Mascot Distiller software (ver:2.2.1.0), and the resulting peak lists were used to identify the corresponding proteins in NCBInr (20080718) database with Viridiplantae (Green Plants, 372407 sequences) taxonomy restriction via Mascot

(2.2.04. Matrix Science) search engine.



