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1. Title of  Project: 
Development of plants that can remedy the environment 
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3. Period 
From     2006.06.01          To        2015.05.31           (    9    Years) 
 
4. Purpose of Project: 
1) identification of genes that can increase plants’ capacity to tolerate and accumulate toxic 
environmental pollutants, 2) identification of genes that can improve plants’ tolerance to drought and salt, 
3) elucidation of the mechanism of action of the gene products at the whole plant, tissue, and cellular 
levels, and 4) production of plants that can effectively remediate pollutants in the environment by 
introducing the identified genes into fast growing, large biomass plants. 
 
5. Project Scope and Details: 

We will select candidate genes using many different methods including screening of the mutant ABC 
transporters of Arabidopsis. Our targets are genes that can enhance plants’ capacity to tolerate, extract 
and/or accumulate a broad range of toxic materials (herbicides, heavy metals (lead, cadmium, arsenic), 
toxic wastes, and hormones).  The candidate genes will be introduced into the model plants, and the 
transgenic plants will be tested for their ability as a remediating agent. For application at the field, the 
genes that show potential in the model plants will be introduced into poplar and other plants  that grow 
fast and produce large biomass. Both the genes and the transgenic plants can be patented and are 
marketable.   
 
6. Results and Products:  
We collected about 40 different lines of ABC gene knockout Arabidopsis, and designed RNAi 
lines that are suppressed in expression of multiple ABC genes. We isolated metal resistance-
related Arabidopsis genes (AtPDR12, AtPDR8, AtATM3 and AtPCRs) and wheat genes 
(TaTM20 and TaHSF9), and identified their mechanisms of metal detoxification. We generated 
metal resistance-conferring gene over-expressing Arabidopsis plants and confirmed the function 
in metal detoxification.  Together we published 4 papers, one in Nature Biotechnology, 3 in 
Plant Physiology (Song et al., 2003; Lee et al., 2003, Song et al., 2004, Kim et al., 2006).   
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