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Abstract

The discovery of glyphosate-resistant weeds naturally leads to
investigations of the mechanism of resistance. The most common
mechanism is target site modification where a variant of the
herbicide-targeted enzyme has been selected in the surviving
weed.(1) Hence, determining the sensitivity of the enzyme to the
herbicide can result in identifying the resistance mechanism. We
present a method to assay EPSPS in a continuous phosphate release
assay which allows an estimation of the of the inhibition constant
for glyphosate by determining the I50. The assay is an adaptation
of the commercial phosphate assay kit sold by Molecular Probes.
The enzyme, purine nucleotide phosphorylase (PNPase), scavenges
phosphate to phosphorylyze the nucleoside bond of 2-amino, 6-
mercapto, 7-methyl-purine riboside (MESG) to create an increase in
absorbance at 360nm with the release of the modified purine.
Maintaining an excess of the coupling enzyme PNPase, allows the
rate of phosphate produced in the EPSPS reaction to be
determined.

The procedure for the extraction, concentration and stabilization

Methods

Preparing Crude EPSPS from Leaf Tissue

1) Weigh out frozen leaf tissue Gyoung not Fully expanded), chill mortar and pestles with dry ice, do
not let tissue thaw, grind frozen leaf tissue to a fine powder.

2.) Transfer frozen ground fissue into a beaker on ice containing pre-chilled extraction buffer
(1g:5mL) with 1% in p rolidone(PVP) and fresh 5mM p-mercaptoethanol

3.) Carry out all steps at 0-4°C, Homogenize for ~5 min. with stirring on ice, minimize foaming.

4) Centrifuge 40 min.af 15,000 RPM @ 4:C, Decant clear supernatant fhru cheesecloth nfo @
caker.

5 SLOWLY add solid (NH,), SO, with stirring to supernatant to make 45%, stir an additional 10

minutes. (Table, p. 291 of Deutscher's Methods in Enzymology, Vol. 182).

6.) Centrifuge 30 min. at 20,000 RPM @ 4°C, Decant supernatant and set pellet aside.

7.) SLOWLY add solid (NH,), S0, with stirring to supernatant to 70%, stir an additional 10 minutes.

8.) Centrifuge 30 min. at 20,000 RPM @ 4°C, Decant supernatant and set aside; collect pellet.

9.) Dissolve pellet in extraction buffer with fresh 5 mM B-mercaptoethanol (~ 5-10mL)

10.) Dialyze overnight in 4L dialysis buffer, 30mm, 10kD MWCO Spectrum tubing @ 4°C with stirring.

11.) Concentrate protein using YIOK MW Centriprep centrifugal filter devices (Amicon).

Continuous Rate of Phosphate Appearance

Molecular Probes

EnzChek® Phosphate
Assay Kit Cat. E-6646
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4.) No contaminants (especially Pi !!!)
5.) EPSPS substrates must have very 3.
low Pi levels

Coupled phosphate detection must

*PNPase, in excess

*MESG, saturated

Ab 360nm less than 3.0 O.D.units
EPSPS initial rate that is linear &
« Proportional to EPSPS

« Independent of PEP & S3P

CONCLUSIONS

1. Crude EPSPS's from plant tissue can be stabilized
and assayed using the Phosphate Assay kit.

2. The I, method is adequate to determine small
differences in Ki for glyphosate with crude EPSPS.

+ No difference in R and S horseweed, No EPSPS
difference found in cloning.

+ Resistant goosegrass, Eleusine indica, Malaysia,
Johor, with P106S-EPSPS is very slightly more
tolerant than £ co/i and more tolerant than
other plant EPSPS's.

No support for a target-site modified EPSPS based
on glyphosate sensitivity in Amaranthus palmeri
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