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Glyphosate (N-phosphonomethylglycine), is common an herbicide that inhibits the 5-
enolpyruvylshikimate-3-phosphate synthase (EPSPS). Scientists have used CRISPR/Cas9 to
make crops like rice resistant to glyphosate and even though this has a small success rate this
resistance is passed down the next generation after many iterations of DNA shuffling. (1,2) Once
an herbicide, like glyphosate, is distributed to a population of weeds, like rygrass, there is small
chance that those weeds will survive and reproduce. (3) Over many cycles of reproduction
ryegrass will produce offspring that gradually apply a “weak” mechanism to become more
resistant to glyphosate and distribute glyphosate all the way to its leaf tips instead of letting it
stay in the roots. (4) In ryegrass, there is also a “strong” resistance mechanism that results in a
nucleotide mutation in the EPSPS gene at position 301 that changes cytosine to thymine. This
resulted in a change in the amino acid code from proline to serine. (5) This is a problem because
this means that glyphosate would become useless as an herbicide. Luckily, researcher have found
that is not the case. In plants like ryegrass, there are many factors (e.g. height, seed production)
that determine fitness that are affected once the plant becomes resistant to glyphosate. This
results in the glyphosate sensitive biotype to have a competitive advantage over the resistance
ryegrass. (6)
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