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Project 1: Transformation and Field Testing of Transgenic Barley Lines.

1. What major problem or issue is being resolved relevant to Fusarium head blight (scab)
and how are you resolving it?

Resistance to FHB is limited in barley, so transgenic lines have been developed expressing
genes that might reduce FHB and DON. This project evaluated transgenic lines in replicated
field trials to get an accurate assessment of the potential of the transgenes. In 2009, 48 lines
were tested for the third year in the FHB nursery. Several transgenic lines in other labs were
developed in the cultivar Golden Promise, which cannot be field tested in North Dakota
because of lack of adaptation. These lines were crossed twice to the adapted cultivar Conlon
so they can be tested in 2010 field trials.

2. List the most important accomplishment and its impact (i.e. how is it being used) to
minimize the threat of Fusarium head blight or to reduce mycotoxins. Complete both
sections (repeat sections for each major accomplishment):

Accomplishment: Two transgenic Conlon barley lines were identified as consistently
having 25-34% less DON than wild type Conlon after three years of testing.

Impact: These lines are being crossed with the new cultivars from the MN and ND
breeding programs to see if the resistance provided by the transgenes is additive to the
resistance being bred in by traditional methods.
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Project 2: Development and Testing of Improved Enzymes for Transgenic Control of FHB.

1. What major problem or issue is being resolved relevant to Fusarium head blight (scab)
and how are you resolving it?

Additional strategies are needed to reduce DON contamination in FHB-infected barley. Co-
Pl Ivan Rayment has applied protein engineering to the trichothecene 3-O-acetylase (Tri101)
from F. sporotrichioides and F. graminearum to improve the function and stability of the
enzyme, and inserted the improved genes into plasmids for Agrobacterium-mediated
transformation. We are using these plasmids to transform barley.

2. List the most important accomplishment and its impact (i.e. how is it being used) to
minimize the threat of Fusarium head blight or to reduce mycotoxins. Complete both
sections (repeat sections for each major accomplishment):

Accomplishment: The main accomplishment in 2009 was initiating Agrobacterium-
mediated transformation methods in my lab. As with any new method of this complexity,
there are a number of difficulties to overcome to get the system working properly. At this
point, we have learned how to prevent Agrobacterium overgrowth on our barley callus and
determined optimal co-cultivation times in our conditions. This has led to transformed callus,
but the antibiotics for selection have limited green plant regeneration. Tests of media
components are underway to improve regeneration rates.

Impact: Once we have the Agrobacterium methods optimized for our conditions, we will
have an efficient method to test new genes in barley for their effects on FHB and DON.
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Include below a list of the publications, presentations, peer-reviewed articles, and non-peer
reviewed articles written about your work that resulted from all of the projects included in
the grant. Please reference each item using an accepted journal format. If you need more

space, continue the list on the next page.
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