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Abstract: Serial Analysis of Gene Expression (SAGE) was used to identify Arabidopsis thaliana genes that respond to TNT and RDX exposure. Root tissues from plants grown in sterile liquid medium and exposed to sublethal amounts of the two munitions were used to prepare SAGE libraries, which were characterized to a depth of approximately 30,000 tags each. Transcriptome-level responses to the two munitions were very different. The tag most highly induced by TNT (27-fold greater than in control tissues) represented a glutathione S-transferase transcript, suggesting predominance of a detoxification response. In contrast, the tag most highly induced by RDX represented an NPR1-like protein transcript, which may suggest involvement of a more generalized stress response. A large number of cytochrome P450 transcripts and an ABC transporter transcript were strongly induced in the root tissues treated with TNT, which strongly supports the multiphase-phase model of xenobiotic metabolism that has previously been proposed for plants exposed to this compound. Other tags highly induced by RDX, including those encoding DNAJ-like proteins, vacuolar-processing enzyme, and various transcription factors, clearly demonstrate that different metabolic pathways are brought to bear on these two munitions. To the extent that it facilitates establishment of plants on contaminated sites, better understanding of the genes and pathways involved in resistance and/or degradation of these munitions by plants should help increase the success of future phytoremediation strategies directed at waste munitions and other xenobiotics. This work was supported by a USEPA NNEMS Graduate Fellowship to D.R.E. Although this work was reviewed by EPA and approved for presentation, it may not necessarily reflect official Agency policy.
