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Results 
Several transgenic lines were Identified In their tolerance/resistance to the 
attack of A. trltlc/na, using an lnoculum concentration of 10'conldla/ml 
under the incubation conditions mentioned earlier. Two different 
phenologlcal stages (In the 5-leaf stage and spiking adult stage) were 
evaluated for their response to the attack of this pathogen, and although 
the wheat proved susceptible at both stages, it was most susceptible In 
the heading stage of adult plants. 

After Infection with the pathogens F. graminearum, P. tritici-repentls, 
Rhlzoctonla sp., and Phyt/um sp. the detached leaves showed less or no 
resistance/tolerance than was shown by the control. This was In contrast 
to the Inoculation with A. trltlclna, with which there was a clear difference 
between the controls and the transgenic plants. Although the Infection 
with 8. soroklnlana was successful, this pathogen was very aggressive In 
the colonization of the foliar tissue (95-100% foliar area Infected by 
mlcellum) and no tolerant/resistant materials for this pathogen were 
detected for the transgenic lines tested. 

Wheat transformation with PR genes generated a number of Independent 
events that showed a range of responses to the pathogens, from 
increased susceptibility to tolerant (Including hypersensitive reactions) 
and resistant reactions. Several lines and their progenies (that were 
Basta™ resistant) were selected for fungal bloassay. The presence and 
expression of the PR genes were confirmed by molecular tests (PCR and 
Western blot). 

After A. tritlclna Inoculation, different levels of disease damage were 
observed. The evaluation of the fungal Infection was from the third day 
after Inoculation. The damaged or lesion areas on some of the transgenic 
plants were small (less than 25% of leaf area damaged by chlorotlc or 
necrotic lesions) or absent compared to those of the control (more than 
50-75% of leaf area damaged). The plants that showed tolerance or 
resistance In the In vitro assay were selected and tested for the In vivo 
assay. In most cases, the In vivo results confirmed the In vitro results. 

Several progenies from different events of the different PR gene 
constructs were challenged with A. triticlna. Thaumatin-like antlsense 
plants gave unexpected tolerance or resistance responses In some cases. 
These selected transgenic plants did not show any symptoms or showed 
small necrotic lesions as a hypersitive reaction. A. triticina was relsolated 
from the necrotic spots of both control and transgenic plant samples. 
Preliminary results of Western blots Indicate that some band patterns of 
the wheat endogenous thaumatln-like proteins seem be related to 
Increased resistance of transgenic wheat plants to A. triticina. However, 
this relationship Is currently being investigated further (Pellegrineschl et 
al., In press) 
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In contrast to these results, susceptibility increased or remained the same 
as the positive control (Inoculated nontransgenic plants) for most of the 
progenies from events of thaumatin-like protein sense, in which an 
overexpresslon of this PR protein and an enhanced tolerance/resistance 
response to the fungal attack was anticipated. Inoculations of transgenic 
wheat plants containing the ~-1,3 glucanases transgene (sense and 
antlsense) with the fungi, In most cases did not reveal any significant 
differences with respect to the controls. 

Discussion 
Because of the rellablllty of this phtnotyplc analysis, which 
challenged transgenic plants against a wide range of 
pathogens, It should be a very useful method for evaluating the 
effects of Introducing genes coding for PR proteins Into wheat. 

This bloassay allows the rapid Identification of transgenic 
plants or resistant wheat material with tolerance or resistance 
to important fungal pathogens such as A. trltlclna and the 
possibility of applying this method of selection to other, 
principally foliar, pathogens. It also allows an acceleration of 
the selection process by identifying the studied traits in the 
progeny through physiological characterization of the plant 
response to pathogen attack. 

This assay was very reliable, economical, and reproducible for 
the screening of large numbers of plants. The preliminary 
results obtained from the in vitro bioassays were consistent 
with those obtained through in vivo bioassay and by molecular 
analysis for the presence and expression of the PR genes. 

This antifungal assay has other advantages such as testing 
several fragments of leaves without kill the plant, and 
considering several repetitions (at least 8 fragments per plant) 

Considering the reliability of results obtained with A. triticina 
this pathogen could be used as a model of a foliar disease for 
selecting tolerant/resistant material in a preliminary screening. 
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