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Abstract


	The ability of plants to grow on soils contaminated with toxic metals and accumulate them in their tissues is employed in the decontamination process called phytoremediation. The methopds of genetic engineering can be used to manipulate plant metal tolerance and accumulation and so create plants more suitable for phytoremediation projects.





	The remediation of contaminated soils has a growing economic importance. For example, in the United States alone, remediation of soils affected by different kinds of contamination is a multibillion dollar a year industry2.  Remediation technologies can be divided into two groups: a) isolation and containment techniques employing physical, chemical and hydraulic barriers to stop the contaminants from spreading; b) decontamination techniques which remove the contaminant from the environment. Decontamination techniques involve also phytoremediation, which is defined as the use of green plants to remove, contain or render harmless environmental contaminants2.  The phenomenon of metal accumulation by plants has been known for a long time, and many species - called hyperaccumulators - reaching spectacular concentrations of metals in their tissue have been described.  The use of metal accumulating plants for remediation of contaminated areas has many advantages: relatively low cost, generation of recyclable metal rich plant residues, applicability to a wide range of toxic metals, and minimal environmental disturbance. However, the limiting factor in  phytoremediation is an amount of metal that plants with otherwise suitable characteristics are able to take up, detoxify and accumulate in their organs. Natural hyperaccumulators are often small, slowly growing endemites with poorly defined growth requirements. Methods of genetic engineering could help in creating plants combining high metal tolerance, accumulation capacity and suitable agrotechnical characteristics. 


	To manipulate the plant metal tolerance and uptake effectively, we need to know the mechanisms involved. Unfortunately, these are not completely understood. One of the group of substances believed to play a role in detoxification of metals in plant body are metallothioneins. These are short, cystein  rich proteins, able to chelate and detoxify metals.


	Here we present our experiments with introduction and expression of yeast metallothionein (yeast copper-binding protein CUP1)3 into tobacco plants. The gene coding for the CUP1 protein was placed under the control of CaMV 35S promoter and tobacco was transformed using the Agrobacterium method. Kanamycin resistant regenerants were tested by PCR for the presence of CUP coding region, transferred to a greenhouse, brought to flowering and self-pollinated. The total RNA was prepared from F1 seedlings and the stable, seed-transmissible transformation was confirmed by RT-PCR and  subsequent sequencing of the amplified  product.


	The selected transformants of F1 generation are characterised by increased tolerance towards high levels of toxic metals in the early stages. Preliminary results of metal uptake experiments using low levels of cadmium, however, did not show significant effect on metal accumulation. 
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