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Itinerary:


Friday November 18:

6:00 pm-7:00 pm:  Registration and “Happy Hour”

7:00 pm-8:15 pm:  Dinner –Angelina’s Guest House 

8:15 pm-9:00 pm:  Marilyn Roossinck

“dsRNA and endophytic fungi:

Symbiosis, Endophytes and Viruses”

Symbiosis is defined as two or more dissimilar entities living in or on one another in

an intimate relationship.  Although viruses are not usually included in discussions about symbiosis, they are in fact all in symbiotic relationships with their hosts, and sometimes with each other.  Analysis of mutualistic endophytes of plants, that confer tolerance to extreme environments, has revealed that they generally harbor dsRNA viruses.  The dsRNA virus of a mutualistic Curvularia protuberata has been characterized, and appears to play an important role in the interactions between the fungus and the plant.  Fungal strains cured of virus lose mutualistic qualities, which may be regenerated upon reintroduction of the virus.
9:00 pm-9:45 pm:  Barbara Valent

“Live cell microscopy: our recent progress on secretion of AVR-Pita:

Molecular and Cellular Biology of Biotrophic Interactions in Rice Blast Disease”

Although the rice blast fungus Magnaporthe oryzae has been known for decades as a hemi-biotropic fungus which initially invades living plant cells, cellular and molecular details of its biotrophic invasion strategy are not known. We have applied live-cell fluorescence confocal microscopy together with transmission electron microscopy to define the location and developmental dynamics of intracellular invasive hyphae relative to various rice cell components. Invasive hyphae inside the plant cells are protected by a plant membrane as they fill the invaded plant cell and then grow into successive cells.  The integrity of the host cell plasma membrane is not compromised by an event that internalizes bulbous fungal invasive hyphae inside this membrane. Time series imaging documents the distinct pseudohyphal growth of the invasive hyphae, and shows that the fungus searches for specific locations to cross the plant cell wall.  Apparently, the fungus traverses the plasmodesmata at the pit fields, the natural openings through plant cell walls, with a penetration peg-like structure produced from a swollen invasive hypha.  Rice cell endomembranes undergo dramatic remodeling in response to the fungus.  For molecular analysis of biotrophic invasion, we enriched for plant cells containing invasive hyphae and produced infected tissue RNA samples that contain ~30% invasive hyphal RNA by 36 hours after inoculation.  Gene expression profiling of both fungal and rice genes, using both the Agilent M. oryzae and rice microarrays, has identified novel biotrophic phase-specific genes.  This detailed view of the biology of biotrophic blast invasion will identify novel targets for controlling major biotrophic and hemi-biotrophic fungal diseases that threaten world food security.

Saturday November 19:  .

7:30-9:00:  Breakfast

9:00-12:00 Noon:  Morning Sessions

9:00-10:30:  Jeff Rollins & Nancy Keller open panel discussion

“Linking Fungal metabolism and development:

Is there conserved regulation of gene clusters?”

The genes for most fungal toxins are clustered in a single locus (in contrast to most other metabolic genes).  We discussed the discovery of LaeA, a protein found in Aspergillus, that globally regulates gene clusters.  LaeA is hypothesized to regulate clusters via a chromatin remodeling mechanism possibly involving activation of facultative heterochromatin.  We noted that many clusters are in subtelomeric regions of the fungal genome, an area associated with heterochromatin.
10:30 -10:45:  Coffee Break

10:45-12:30:  Lisa Vaillancourt and Lynda Ciuffetti open panel discussion

“Sequencing the genome of a fungus:

PTR genome project”

Whole-genome shotgun sequence will be obtained as paired reads from both plasmid

(4kb, 10kb insert) and fosmid (40kb insert) clones obtained by random shearing

of genomic DNA. The combination of these three insert libraries at 70%, 20%, and

10% ratio will provide 7X sequence coverage and over 50X physical coverage. In

addition, an optical map of PTR will be created to validate the assembly and map

the assembly to chromosome maps.

DATA RELEASE PLAN

Website Address(es): The Broad Institute has held a long history policy of

prepublication release of genomic data to the scientific community.  Consistent

with this policy, data from the PTR Sequencing Project will be made freely

available through public data banks and/or the Broad Institute public website

(http://www.broad.mit.edu/annotation/fgi).

Sequencing of the /Pyrenophora tritici-repentis/ genome has been funded by

USDA-CSREES under the NSF/CSREES Microbial Genome Sewquencing Program. PIs:

Lynda M. Ciuffetti, Oregon State University; Li-Jun Ma, Broad Institute of MIT

and Harvard.

2:30 pm-2:00 pm:  Lunch 

2:00 pm-7:30 pm:  Free time

7:30 pm-8:15 pm:  “Happy Hour

8:15 pm-9:30 pm:  Evening session talks 

8:15-9:00:  Lisa Vaillancourt

“Our latest thoughts about the role of protein transport and secretion in virulence of C. graminicola to maize”

Research was focused on understanding the role of a putative component of the eukaryotic signal peptidase, known as CPR1, in pathogenicity of C. graminicola to maize.   Several years ago, a bank of nearly 2000 random insertional mutants of C. graminicola was created using the restriction enzyme insertional mutagenesis (REMI) approach.  Almost 2000 of these were screened for pathogenicity to leaves and to detached stalk pieces.  Three nonpathogenic mutants of C. graminicola were identified.  One of these has become the focus of my research, because this mutant initiates the biotrophic phase of the disease normally, but fails to persist or induce rot in leaves or stalks. The affected gene (which we have called CPR1) encodes a predicted protein that is similar (30%) to one component of the eukaryotic signal peptidase enzyme, a key component of the protein transport system, which is located in the endoplasmic reticulum (ER) membrane.  It is easy to understand why protein transport would be important for necrotrophic growth and especially rotting, but it is harder to see why it would not also be essential for saprophytic growth and for the early stages of infection and biotrophic colonization.  Yet, curiously, the mutant is almost normal in these aspects, and secretion in vitro also appears to be almost normal under some circumstances, though it is reduced in others. Although our experiments are still incomplete, they suggest the interesting possibility that the CPR1 gene product may be involved in quantitative and qualitative regulation of fungal secretion in response to environmental (e.g, nutritional) cues.  The mutant has also provided evidence for the efficacy of basal resistance pathways in controlling pathogen ingress, and has indicated that these basal pathways must be suppressed either by pathogen activity or by host stress (e.g. low light, drought, reproduction, aging) for necrotrophic colonization to occur.  In addition, data will be presented resulting from our efforts to more thoroughly characterize the interaction of Colletotrichum with maize on a cellular level. We have used various means, including expression of heterologous fluorescent proteins, to visualize fungal structures in host tissues. In this regard, the construct that was designed by Lynda Ciuffetti and which contains the GFP gene driven by the P. tritici-repens TOXA promoter has been exceptionally useful for us.  We have found that the colonization of fibers is extremely important in rapid colonization and spread of the pathogen in leaves and stalks.  We have been surprised to learn that, even after the necrotrophic switch has occurred, tissues at the margins of lesions apparently continue to be invaded biotrophically.  It was especially gratifying to discover the striking similarities between invasion of maize leaves by C. graminicola and of rice leaves by Magnaporthe grisea, revealed by the work presented at the NCR symposium by Dr. Barbara Valent.

9:00-9:30:  Wayne Jurick

“cAMP-dependent signaling in Sclerotinia” 

3’, 5’ cyclic adenosine monophosphate (cAMP) is a well characterized secondary messenger involved in regulatory networks controlling diverse functions in organisms across phylogenetic distances. Adenylate cyclase catalyzes the formation of cAMP from adenosine triphosphate (ATP) and is the primary source of intracellular cAMP. To elucidate the biological role(s) of cAMP in Sclerotinia sclerotiorum, a cosmid clone containing an adenylate cyclase gene was isolated and designated SAC1. The 7076 bp open reading frame (ORF) is composed of 3 introns and 4 exons encoding 2155 amino acids. The SAC1 protein contains an N-terminal Ras association domain, Leucine rich repeats, a class 2A phosphatase domain, a catalytic domain and two C-terminal CAP-binding sites. Results from southern blot hybridizations at low and high stringency suggest that SAC1 is a single copy gene. Two PacC binding sites, several TATA, CAAT and GC boxes as well as other types of transcription factor binding sites were discovered via computer analysis in a 2000 bp region upstream of the predicted start codon. Our next objective is to functionally analyze SAC1 by gene knock-out and RNA interference strategies. Based on previous pharmacological data and AC mutants in other filamentous fungi, we hypothesize that the SAC1 mutant may exhibit reduced virulence and exhibit defects in sclerotial development. 
Sunday November 20:

7:30 am-9:00 am:  Breakfast

9:00 am-10:30 am:  Open mike/open panel discussions

“Ramifications of intelligent design”

Collectively, the discussions were lively and the general consensus was that science and religion should remain separate.

10:30 am-12:00 Noon: NCR-173 business meeting

Items

Appreciation:
The members present expressed their appreciation to R. Redman And J. Rollins for the selection of the meeting site and organization.  Job well done.  Members expressed their special thanks to F. Chumley for his attendance, helpful comments and insight regarding the future of NCR-173.

Decisions Made

1. Format of the meeting:

It was agreed that the overall format of the meeting was organized and highly interactive and should be preserved.

2. Selection of a site and date for the annual NCR-173 2006 meeting:

All agreed that the best dates would be September-November.  It was suggested that the Southwest region would be favorable for the 2006 meeting.  Future discussion in mid 2006 will determine the exact location for the next meeting. 

3. Future Officers:

It was agreed that R. Redman and Rusty Rodriguez would remain chair and secretary for one last year, respectively.  This would be the end of a 5-year term for each office.  During the 2006 annual meeting, new officers will be elected.

4. Contact person for 2006.

Regina Redman (redmanr@u.washington.edu, reginaredman@comcast.net)

12:00 Noon-1:00 pm:  Farewell lunch. End of meeting.

