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Genomic resources for waterhemp have been expanded as a result of Roche 454 pyrosequencing
technology. Whole genome and transcriptome pyrosequencing produced 158,015 (43 Mbp) and
483,225 (114.8 Mbp) raw reads, respectively, which have enabled us to develop new marker-based
assays to address important questions related to the genetics, molecular mechanisms, and spread of
herbicide resistance in waterhemp. For example, of the 44,469 assembled transcriptome reads (contigs
+ singletons), forty-nine percent displayed highly significant similarities to Arabidopsis proteins and
were subsequently grouped into gene ontology categories. These initial hits combined with further
BLAST searches against custom databases have helped us identify and obtain preliminary sequence
data for all of the major target-site genes for which waterhemp has documented resistance. Moreover,
sequence data for two other targets where resistance has not yet been reported in any plant were also
investigated in waterhemp and six related weedy Amaranthus species. These preliminary experimental
results demonstrate the enormous value of 454 sequencing for gene discovery and mutation detection
in a major weed species and its relatives. Additional examples of current and potential applications of
this valuable resource are also highlighted.
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