EPSPS variability, gene expression, and
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ABSTRACT. Weed resistance to herbicides is a natural phenomenon
that exerts selection on individuals in a population. In Brazil,
glyphosate resistance was recently detected in Digitaria insularis.
The objective of this study was to elucidate mechanisms of weed
resistance in this plant, including genetic variability, allelism, amino
acid substitutions, gene expression, and enzymatic activity levels.
Most of these have not previously been studied in this species. D.
insularis DNA sequences were used to analyze genetic variability.
cDNA from resistant and susceptible plants was used to identify
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mutations, alleles, and 5-enolpyruvylshikimate-3-phosphate synthase
(EPSPS) expression, using real-time quantitative reverse transcriptionpolymerase chain reaction. In addition, EPSPS activity was measured.
We found a decrease in genetic variability between populations related
to glyphosate application. Substitutions from proline to threonine
and tyrosine to cysteine led to a decrease in EPSPS affinity for the
glyphosate. In addition, the EPSPS enzymatic activity was slightly
higher in resistant plants, whereas EPSPS gene expression was almost
identical in both biotypes, suggesting feedback regulation at different
levels. To conclude, our results suggest new molecular mechanisms
used by D. insularis to increase glyphosate resistance.
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