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Project 1. Develop Fusarium-responsive promotersfor usein transformation of barley and
wheat.

1. What mgjor problem or issue is being resolved and how are you resolving it?

Problem - Production of barley that isresstant to Fusarium graminearum. Since barley varieties do not
have adequate res stance to Fusarium, it is necessary to introduce res stance genes through genetic
transformation. We are modifying barley in order to redirect the expresson of its native antifungal genes
S0 that they will provide abarrier to Fusarium. This expresson must ultimately be confined to seed
gpike tissues in order to avoid sdection pressures which would result in a population of Fusarium thet is
resstant to the antifungd proteins. We are @ developing gene promoters to confine transgene
expression to the lemma, paleaand pericarp tissues that surround the developing seed and serve as
primary colonization tissues for Fusarium, b) determining the cellular and subcdllular route of Fusarium
infection, c) (new) developing vectors for the subcd lular targeting of antifungd protein gene expression,
and d) identifying genesthat are activated upon Fusarium infection.

2. Please provide acomparison of the actual accomplishments with the objectives established.

a) A gene (D5) that is expressed only in lemmalpaeatissue has been identified, cloned, and sequenced.
The putative promoter region of the gene has been subcloned and used in the congtruction of a
promoter/reporter recombinant gene which causes the production of a green fluorescent protein
whenever the promoter is activated in agiven tissue. We have trandently expressed this recombinant in
lemmatissue and found thet it isactive. b) Conditions for growing and visudizing gfp/Fusarium
(Fusarium that has been transformed with the green fluorescent protein gene) have been established at
thetissue level. Higtologica examination of gfp/Fusarium has been started, and preparations have been
made in which it is possible to see atachment of germinating Fusarium to individud lemmacdls. Studies
to follow thisinitia penetration event at the subcdlular level will soon begin. ¢) Congructs have been
developed for the subcdlular targeting of antifungal genes to the vacuole and intracdlular space. d)
Fusarium gene response studies have not yet begun.

3. What were the reasons established objectives were not met? If applicable.
Not applicable. The funded research has not been under way for one year.

4. What were the mogt sgnificant accomplishments this past year?
Production of alemma- specific gene promoter

Determination of the growth characterigtics of Fusarium in invading the lemmaand pericarp
Congtruction of subcdlular targeting vectors
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Include below alist of the publications, presentations, peer reviewed articles, and non-peer
reviewed articles written about your work that resulted from al of the projectsincluded in the
grant. Please reference each item using an accepted journa format. If you need more space,
continue the list on the next page.

P Sathish, ML Federico, HF Kagppler, R Skadsen. Isolation of the promoter for agene

preferentidly expressed in barley lemma/paea tissue. Abs SP-1000. Proceedings of the 1999
Congress on InVitro Biology, June, 1999, New Orleans.
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