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Project 1. Enhanced resistance to scab by genetic engineering with genesfor PR proteins
1. What mgor problem or issue is being resolved and how are you resolving it?

Scab disease of wheat |eads to substantial yield loss every year. We are attempting to reduce the
yield loss by genetically increasing the resistance to scab. The specific approach involves the
introduction of genes for pathogenesis-related (PR-) proteins in different combinations into
wheat by biolistic transformation and evaluating transgenic plants generated by this approach in
greenhouse and in scab nurseries.

2. What were the most significant accomplishments?

We have generated several lines of transgenic wheat containing combinations of genes encoding
pathogenesis-related proteins (PR-proteins). Twenty-six transgenic wheat lines containing
different combinations of PR-protein genes have been generated so far. Of these, six are found to
be stably expressing the bar gene and chitinase and/or glucanase as revealed by PCR, RNA
analysis and western blot analyses. Four of these lines have been carried through the T4
generation and identified to be homozygous for the transgene locus. These four homozygous
lines (T3 and T4) were tested for scab resistance by the single floret inoculation assay. A line
expressing a combination of awheat chitinase (wheat chi383) and a wheat glucanase (wheat
0lu638) was found to be more resistant than the line expressing a chitinase or glucanase alone
under greenhouse trials. The transgenic lines and a control susceptible line and two resistant
check lines were tested in the scab nursery at Rocky Ford (in collaboration with Dr. William
Bockus) for resistance to scab. It was found that the transgenic lines were not statistically more
resistant to scab compared to controls while the resistant check varieties showed good resistance.
It is concluded that this combination of chitinase and glucanase does not confer resistance to
scab under field conditions.

Additional crosses involving an advanced line expressing a thaumatin-like protein (TLP) and the
chitinase/glucanase transformed lined described above has been made. These plants have been
selfed to obtain F1 progeny and characterized for the presence of the transgeres and expression
of the three different transgene-encoded proteins. Currrently the F2 plants are being propagated
for identifying the homozygous line with al three transgene loci. These plants will be evaluated
next spring.

We have recently regenerated seven transgenic plants containing a gene for la wheat lipid

transfer protein (TLP). These lines are being propagated to identify stably expressing lines for
testing against scab.
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