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TRANSGENE SILENCING LIMITS THE EFFICACY OF GLYCOSIDASE
INHIBITOR PYRAMIDING AGAINST FUNGAL PATHOGENS IN DURUM
AND BREAD WHEATS
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Combination of multiple transgenes into the plant genome offers the advantage of pyramiding
genes involved in different defence strategies. The cell wall glycosidase inhibitors, namely the
polygalacturonase inhibiting protein (PGIP), the pectin methyl esterase inhibitor (PMEI) and the
xylanase inhibitor (XI) TAXI-III have been demonstrated to be effective in reducing disease
symptoms caused by fungal pathogens in wheat. PGIP counteract the activity of fungal
polygalacturonase (PG) through a possible direct interaction, while PMEI limits PG activity by
increasing the degree of cell wall pectin methyl esterification by inhibiting the endogenous pectin
methyl esterase (PME), the enzyme responsible for removing the methyl ester group from the newly
synthesized pectin. XIs inhibit mainly the microbial endo-β-1,4-xylanases of glycoside hydrolase
families 10 and 11. These enzymes are key components for the degradation of arabinoxylans (AXs),
the main polysaccharides of cereal cell wall.

We recently reported the possibility to combine PGIP, PMEI and TAXI-III in durum and
bread wheat by using co-transformation and classical crossing approaches, with the former
approach producing genotypes with stacked transgenes. In the present study we determined the
efficacy of glycosidase inhibitor pyramiding against fungal pathogens. Transgenic lines containing
different combination of glycosidase inhibitor transgenes were subjected to leaf or spike infection
with Bipolaris sorokiniana or Fusarium graminearum, respectively. The analysis of the data
showed a significant reduction in symptom severity of about 50-70% with B. sorokiniana and 30-
45% with F. graminearum compared with non transgenic plants. Time-course analysis of Fusarium
head blight (FHB) caused by F. graminearum showed a maximum reduction of FHB symptom
development at 8-10 days post infection. Transgenes pyramiding showed a slightly increase in the
reduction of disease symptoms compared with lines carrying a single transgene. Moreover, the
possible positive effect of glycosidase inhibitor pyramiding was weakened by recurrent transgene
silencing.


