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Project 1. Study trichotheceneresstant genes from wheat.
1 What mgjor problem or issue is being resolved and how are you resolving it?

We are looking for wheet genes that are able to provide resstance to the fungad toxin DON with the
ultimate god of finding genes that may be effective in engineering funga-resistant lines of wheet. We are
making cDNA libraries from infected/non-infected Frontana wheet heads as well as from whest tissue
culture exposed/not exposed to toxin.  Toxin-degrading genes in these libraries will be isolated by
trandforming toxin-sendtive yeadt, plaing onto toxin-containing medium, and selecting colonies that
grow. The cloned geneswill then be sequenced and gene function analyzed.

2. Please provide a comparison of the actual accomplishments with the objectives established.

We have established a yeast system suitable for screening for plasmids carrying toxin resistance genes.
This has enabled us to screen large numbers of transformants in a relatively short period of time. We
are dso working on developing a modd plant system, using the unicdlular plant Chlamydomonas
reinhardtii, for trandformation studies for screening toxin resstant genes. The fird phase of
development has shown that Chlamydomonas is sendtive to trichothecenes and should serve as a
system for screening plasmids carrying toxin resstant genes.  From our screening of wheaet cDNA
libraries, we have two clones that contain genetic materid that confer toxin resstance to our toxin-
sengtive yeadt strain. One clone contains an entire gene and a BLAST search hasidentified a gene with
93% homology. The other clone containsthe 3' end of a gene and this sequence is 92% homologous to
the 3 end of a gene lised in GenBank. Attempts to isolate the entire gene have, as yet, been
unsuccessful.  To ensure that the cloned DNA does indeed carry the resstance factor, the plasmids
have been reisolated and re-introduced into the sendtive yeast and expression of toxin resstance has
been confirmed. The yeast strain, carrying the plasmid with one entire gene, is presently being used in
toxin intermediate feeding sudies in an attempt to determine function. The cloned intact gene is dso
being inserted into a plaamid behind the maize ubiquitin gene. These accomplishments cover Al of the
objectives established in our proposa. Due to the exciting potentid of these two genes, we have
chosen to keep their identity anonymous at this time while we pursue patent protection.

3. What were the reasons established objectives were not met? If applicable.

The entire sequence of the second gene is not known due to the recacitrance of obtaining a5 end usng
a5 RACE kit. Perhapswe are not using the best primers, perhaps the RNA pool does not contain the
full length message, perhaps the gene is too large for us to pull it out usng the 5 RACE methodol ogy.
We are presently trying other methods to obtain the full length gene.

4. What were the mogt sgnificant accomplishments this past year?

We have developed a sendtive system, using trichothecene- sensitive yeadt, to screen large numbers of
plasmids for the sdection of toxin resstance genes. We have aso developed a mode plant system,
usng C. reinhardtii, for screening toxicity of trichothecenes. And, we have isolated, cloned, and
identified two wheat genes that confer toxin redstance to a toxin sendgtive yeed.
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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 projects included in the grant. Please
reference each item using an accepted journa format. If you need more space, continue the ligt on the
next page.
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We will be evauating the wheat genes for effectiveness in our modd system and are pursuing the
possihility of filing for patent protection on their toxin resstance functiondlity.
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