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E. LIST OF OBJECTIVES AND DESCRIPTION OF ACTIVITIES CONDUCTED TO ACCOMPLISH EACH OBJECTIVE

Original objectives in the proposal submitted in 2007 were:

1.  Generation of in vitro evolved populations.

2.  Phenotypical characterization of populations.

3.  Molecular characterization of populations.
4. To test avirulent populations as PD biological control agents.
This project was funded for one year, instead of the two years requested.  Funds for this project were available in November 2007.  We were only able to hire a person to conduct the research in February 2008, thus this will be a brief report on our activities.  We will soon be requesting a no-cost extension for this project so we can accomplish the objectives proposed using funds provided.

F. RESEARCH ACCOMPLISHMENTS AND RESULTS FOR EACH OBJECTIVE

Upon funding, the Review Panel recommended the following:
The Panel recommended funding this proposal for 1 year to give the P.I.s the opportunity to show the proposed passage strategy would indeed produce avirulent/reduced virulence Xf strains.  If successful the P.I.s could then submit a 2-year proposal to address the other objectives of the proposal.

We have just started to work on Objectives 2-4, we have been working on Objective 1 prior to submission of our research proposal, therefore we already have X. fastidiosa populations that have evolved on rich solid medium for over 1 year.  Every 10 passages in medium we stored a sample from 10 lineages in a -80oC freezer.  We are now recovering those for phenotypical and molecular characterizations.  We have a total of 70 passages in this experiment, totaling 7 frozen populations per lineage.  Although we have not quantified data on the phenotype of these populations, we have noticed that on solid medium they are growing approximately twice as fast as the original population from which they derived, suggesting fast adaptation to new environmental conditions under selective pressure.
The project was delayed for ~6 months due to the problems in hiring a person to work on it and the delay in obtaining funding. This has delayed the proposed plant inoculation research.  However, that should be done during the Spring and Summer when greenhouse conditions are suitable for such studies.  Therefore, we believe it will be possible to obtain all the data required to show that these isolates are avirulent/reduced virulence with the funding already provided, as suggested by the Review Panel.

Experiments we are preparing for include phenotypic characterization of lineages in vitro over time, to determine how fast populations evolved or modified traits.  Those will include growth rate, adhesion characteristics and biofilm formation.  We will also inoculate several of the lineages into plants and analyze bacterial multiplication and movement within grapevines, in addition to quantifying presence of symptoms.  Once characterization has been finished (probably during the Summer) we will test potential avirulent isolates in relation to their biological control potential with pathogenic isolates of X. fastidiosa.
G. PUBLICATIONS, REPORTS, AND PRESENTATIONS WHERE THE INFORMATION GENERATED FROM THE RESEARCH WAS PRESENTED
None.
H. RESEARCH RELEVANCE STATEMENT

Hopkins (2005) demonstrated the potential of avirulent X. fastidiosa as a tool to control PD.  He also illustrated the challenges of such an approach.  For example, not all weakly virulent or avirulent isolates resulted in similar degree of control, and in most cases plants eventually become symptomatic.  Understanding the biology of avirulent isolates and by which mechanisms they may reduce PD symptoms is of importance if this approach is to be widely adopted.  This project tackles those questions by comparing evolved avirulent isolates with a parental isolate.  Being able to retrospectively compare these isolates using high resolution tools and biological assays will allow us to determine when, and how, X. fastidiosa looses avirulence.  We will also shed light on the mechanism how avirulent isolates suppress pathogenic ones.  This proposal seeks to understand the evolution of avirulent X. fastidiosa through serial passages in vitro.  Such isolates have recently been shown to have potential to biologically control PD.  We are studying how avirulent isolates evolve, biologically and genetically, and will test their potential as control agents of pathogenic X. fastidiosa.

I. SUMMARY IN LAY TERMS OF THE SPECIFIC ACCOMPLISHMENTS OF THE RESEARCH PROJECT
We have different X. fastidiosa populations in the laboratory maintained under a selection protocol to obtain lineages that are avirulent in grapevines.  This process has been going on for one year, and now populations are growing on rich medium conditions about twice as fast as the original population, which indicates a change in the phenotype of these cells.  This year we will compare the evolved populations with the original isolate to determine if i) they have different phenotypes and ii) if evolved lineages can act as PD biological control agents.
J. SUMMARY AND STATUS OF INTELLECTUAL PROPERTY PRODUCED DURING THIS RESEARCH PROJECT

No intellectual property produced.
