Can metabolomics identify unintended effects in transgenic p¢
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Introduction

It is imperative that the public’s concerns regarding the safety and value of genetically modified foods be
addressed, if these are to be commercially successful. One issue under debate is whether genetic modification is
accompanied by unexpected metabolic perturbations. This study aims to assess the capability of GC/MS and
LC/MS approaches at screening for such unintended effects and establishing “substantial equivalence”. The data
described is from a replicated field trial designed to investigate the effects of transgenesis, empty vector
insertion, and the tissue culture procedures within the common cultivar, Desiree.
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Methods and data reduction
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Sequential extraction of plant material
with methanol, dist.H,O and CHCl;
Extraction of plant material
with reserpine in methanol,
water and formic acid

T RS T

Separation of polar and nonpolar

fractions Visual display of results is produced by Principal Components

Analysis (PCA) using Genstat and ExcelSTAT.

POLAR FRACTION  NONPOLAR FRACTION Score plots showed separation of treatments (Figure 1).

Oximation Transesterification Different treatments had varying effects on individual compounds

l ‘ Figure 2).
Extraction with CHCI PCA analysis of the LC/MS data (including Pentland Javelin

Derivatisation l samples) showed a greater variation was present between the two land
races than between the plants of different treatments (Figure 3).
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Conclusions

e An untargetted (metabolomics) approach is capable of rapidly providing
significantly large data on large sample numbers.

Traditional multi-variate approaches are able to identify variation within large
sample sets and begin to address “substantial equivalence” in transgenic
materials.
l]’)rffer:s‘;;gﬁ;‘;l‘:;Slf‘}:"azz'i"‘ﬁzi"xulgfsgﬁ;‘;ﬁsgﬂ:g‘:ﬁs‘f}:ﬂZt’;:)“f;‘:l‘:a"rl_’:;_‘g;:gmmd Data indicate numerous perturbations that result from stable trangenesis, yet also
components. From the 750 components identified by our methods, we used 178 in this analysis. show comparable quantitative perturbations from insertion of empty vectors as
well as in vitro culture.
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