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The integration of multiple transgenes into the plant genome in a single transformation event
offers several advantages, including the pyramiding of different defence strategies. Different
approaches can be used to integrate multiple transgenes in plants, including the co-bombardment of
single transgenes and classical crossing. The successfulness of these strategies resides in the linked
integration of the single components used.

The cell wall glycosidase inhibitors, namely the polygalacturonase inhibiting protein (PGIP)
and the pectin methyl esterase inhibitor (PMEI), have been demonstrated to be effective in reducing
disease symptom caused by fungal pathogens in wheat. Both inhibitors prevent the activity of the
endopolygalacturonase (PG) secreted by fungal pathogens, thus preventing pectin degradation and
cell wall breakdown. PGIP counteract the activity of fungal PG possibly through a direct
interaction, while PMEI limits PG activity by increasing the degree of cell wall pectin methyl
esterification. This is obtained by PMEI inhibition of the endogenous PME, the enzyme responsible
for removing the methyl ester group from the newly synthesized pectin. The wheat cell wall
contains also xylanase inhibitors (XIs) which inhibit microbial xylanases that are key enzymes in
the degradation of cell wall arabinoxylans (AXs).

The aim of this study was the determination of the linked integration of four trangenes,
Pvpgip2, Acpmei, TaxiIII/XipIII and bar, by using multiple plasmid co-transformation or classical
crossing. In the co-trasformation approach, the four constructs were delivered by particle
bombardment into immature embryos of durum wheat cv Svevo or of bread wheat cv. Bobwhite.
Results showed that co-transformation frequency was 58% in durum wheat and 27% in bread wheat
for all four transgenes. Segregation analysis reveled that about 70% of the progenies co-inherited all
four transgenes. In the classical crossing approach, parental transgenic lines of durum wheat cv
Svevo each expressing single glycosidase inhibitor were crossed. First, plant containing
Pvpgip2/Acpmei were obtained. Subsequently, these plants were crossed with a durum wheat
transgenic line expressing Taxi-III. Nineteen F1 plants were obtained, with only two plants
possessing all three glycosidase inhibitor transgenes. Segregation analysis of F2 progeny showed
that only 10% of the progeny co-inherited all three transgenes. RT-PCR and biochemical analyses
of progenies revealed complete as well as partial silencing of specific type of transgenes with both
approaches.



In conclusion, our results demonstrated the feasibility of stacking multiple transgenes in
durum and bread wheat using both the co-transformation and classical crossing approaches.
Nevertheless, the multiple plasmid co-transformation by particle bombardment perform better than
the classical crossing approach.


