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Molecular Mechanisms Of Drought
Resistanceand Advances On Plant Genes
For Clean Up Of Heavy Metals

Guard cells control the opening and closing of stomatal pores on
the surface of leaves. Plants lose over 90% of water by evapo-
ration through stomatal pores. In response to drought the plant
hormone, abscisic acid (ABA), reduces water loss by triggering
closure of stomatal pores. Fresh water is becoming a scarce
resource for agricultural production in many developing coun-
tries.! We have developed approaches, that allow quantitative
determination of the function of individual genes and mutations
in stomatal guard cell signal transduction pathways.23 In recent
research, we found several genes that mediate reduced water
loss from plants during drought stress.4 Data will be presented
showing how these genes promote reduction of water loss from
plants during drought.

Heavy metal toxicity poses major environmental and
health problems. Removal of heavy metals from contaminated
soils and waters is costly and inefficient. Recent studies have
suggested that metal uptake into plant roots can provide an
effective approach for bioremediation of metal contaminated
waters and soils. Phytochelatins play major roles in metal detox-
ification in plants and fungi and have been proposed to be cen-
tral to heavy metal accumulation. By screening for plant genes
mediating metal tolerance, three laboratories have now inde-
pendently identified a new gene family whose expression
results in a dramatic increase in cadmium tolerance.57 Detailed
analyses have shown that these genes encode phytochelatin syn-
thases (PCS). Disruption in a yeast PCS gene results in hyper-
sensitivity to Cd?* and Cu2* and inability to synthesize phy-
tochelatins upon Cd2?* exposure. These data demonstrate that
PCS genes mediate phytochelatin synthesis and metal detoxifi-
cation in eukaryotes and suggest that PCS genes synergistically
with other genes could be useful for engineering plants for
removal of heavy metals from contaminated soils and waters.
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