2009 NCCC-207 Meeting Itinerary

"Genetics and Biochemistry of Plant-Fungal Interactions"

October 30-November 2

The Samuel Roberts Noble Foundation

Conference Center, Ardmore OK


October 30 (Friday)

7:30 pm – 8:30 pm:
Evening Social and Registration. Heavy hor d'oeuvres and drinks.  (Noble Foundation Conference Center)

Beginning of meeting and  introduction of the Keynote speaker by NCCC207 Host Marilyn Roossinck.

8:30-8:45 pm: Opening Talk by Nina Keller: “Fungus and Pig” 

8:45-9:15 pm: Open Panel Discussion - Synthesizing Outreach Information:

Meeting structure and goals.  (Noble Foundation Conference Center)
9:15-10:00 pm: Dan Ebbole:  “US-Asia Research and Education Program in

Fungal Pathogenesis.”

We believe it is important to foster interactions between fungal pathogenesis researchers and students in the US and Asia. With the sequencing of fungal genomes, research in fungal pathogenicity determinants, regulation of plant pathogenesis, and systems-level fungal biology has grown worldwide. The plans for synergy of the institutions in the US and Pacific Asia include sharing technology, biological resources, and educational opportunities; in particular providing opportunities for professional growth of scientists at various stages in their career development. We propose to coordinate the fungal genetics community to foster career development by providing educational, cultural and research experiences to undergraduate students, as well as graduate students and postdoctoral scholars. We propose to facilitate the creation of an Asian Fungal Genetics Conference (AFGC). This meeting can also facilitate new communication and collaboration between Asian fungal biologists and help establish new collaboration between Asian and US scientists.


October 31 (Saturday) 

8:00 – 9:00 am: Breakfast (provided)

9:00 – 10:15 am: 
Keynote address by Dr. Don Nuss, University of Maryland. 

“Mycoviruses at the fungus-plant interface: New insights into regulation of the antiviral RNA silencing response and its role in RNA virus recombination.”

While most mycoviruses lead secret lives, a number reduce the ability of their fungal hosts to cause disease in plants.  This phenomenon, termed ‘hypovirulence’ has attracted attention owing to the importance of fungal diseases in agriculture and the limited strategies available for the control of plant-pathogenic fungi. Using one pathogen to control another is appealing, both intellectually and ecologically. The recent development of an infectious cDNA-based reverse genetics system for members of the mycovirus family Hypoviridae, that infect the chestnut blight fungus Cryphonectria parasitica, has enabled fundamental aspects of this fascinating 3-way virus-fungus-plant interaction to be probed, including virus-host interactions, mechanisms underlying fungal pathogenesis, fungal signaling pathways and the evolution of RNA silencing. 

RNA-mediated, sequence specific, silencing of gene expression, termed RNA silencing, operates in plants, animals and fungi.  The hypovirus/C. parasitica experimental system has been used to   a) report the first experimental evidence that RNA silencing serves as an antiviral defense mechanism in fungi, b) identify the first mycovirus-encoded suppressor of RNA silencing, c) describe the first cloning and sequencing of mycovirus-derived small RNAs generated by RNA silencing and d) uncover the inducible nature of the RNA silencing pathway in response to virus infection. 

These finding were followed by the discovery of an unexpected role for RNA silencing in viral RNA recombination. Viral RNA recombination is an important component of virus evolution that contributes to the emergence of new viruses and the generation of internally deleted mutant RNAs, termed defective interfering (DI) RNAs.  The presence of DI RNAs can reduce symptoms and cause persistent virus infections. Rapid recombination also appears to be an underlying cause of the loss of foreign, non-viral, sequences from recombinant viral RNA vectors. This form of instability presents one of the most important obstacles for use of recombinant RNA viruses for a variety of practical applications, including gene therapy. Thus, the recent discovery that hypovirus DI RNA production and recombinant hypovirus vector instability requires an intact RNA silencing pathway is expected to have broad ramifications for understanding how new viruses emerge and for the development of better virus-based gene delivery systems.

10:15-10:30 am:  Coffee Break

Session I Talks

10:30-11:00 am:
Mustafa Morsy: "Thermotolernace  acquisition via the three way symbiosis"

Thermotolerance acquisition via the three-way symbiosis

Heat stress is a major limiting factor for crop production. Endophytic fungi are known to increase plant adaptation to unfavorable environmental conditions.  Curvularia protuberata is an endophytic fungus that can establish a symbiotic relationship with the tropical panic grass, Dichanthelium lanuginosum enabling the plants and itself to survive heat stress up to 55oC in the geothermal soil (Redman et al., Science 298:1581, 2002).  Our lab discovered that the C. protuberata responsible for heat stress is infected with a mycovirus, named Curvularia thermotolerant virus (CThTV). Curing the fungus of the virus prevented the thermotolerance, indicating the virus is an essential partner in this mutualistic relationship. 

To understand how CThTV is involved in the mutualistic relationship resulting in heat tolerance, proteomic and metabolomic methods are being used.  The viral open reading frames (ORFs) were screened for putative interactors with the fungal proteins using a yeast two hybrid library screening approach. Several fungal protein interactors were indentified and their interactions were mapped to specific viral ORFs. The CThTV interacts with fungal proteins that affect cell cycle and DNA repair mechanisms, which may be important during stress. In addition, metabolite comparison of the wild type fungus containing the virus and a virus free isolate indicate significant differences in osmoprotectant levels. In general, the fungus harboring the virus was able accumulate higher levels of several osmoprotectants under stress conditions.  We hypothesize that CThTV provides protection to the fungus against heat stress enabling them to survive and to protect the plants. 

11:00-11:20 am:
Itay Miyara: “Thioredoxin reductase involved in morphogenic development and virulence  of S. sclerotiorum ”
Thioredoxins have been shown to be of increasing importance for many cellular processes in various organisms. However, their role in plant fungal pathogen lifestyle is poorly understood. At this work, the role of thioredoxin reductase, encoded by the TRXR gene, and redox homeostasis was studied for the important phytopathogen Sclerotinia sclerotiorum, infecting extremely wide range of cultivated plants. To functional analyze the role of TRXR in S. sclerotiorum lifestyle, RNAi mutants' strains carrying the invert repeat transgene of TRXR as well as strains carrying TRXR over expression plasmid were generated. Here we present evidence for the involvement of individual thioredoxin reductase gene in resistance to different biotic stress, as well as the influence on fungal development and pathogenicity. The role of thioredoxins based mechanisms in governing fungal-plant interactions and in regulating a morphogenetic development in S. sclerotiorum is discussed.

11: 20-11:40 am: Selva Veluchamy: “Identification and functional characterization of ROS generating system in Sclerotinia sclerotiorum”

Sclerotinia sclerotiorum (Lib.) de Bary is a necrotrophic fungal phytopathogen with a broad host range. Herein we identified copper- and zinc-containing superoxide dismutases, CuZnSOD from the hyphal EST’s and genome sequence of S. sclerotiorum. Phylogentic analysis of CuZnSOD1 ranging from bacteria to human includes the protein sequence obtained from SsSOD1 clustered in the fungal clade. Cu/ZnSOD inhibitors studies revealed that delayed fungal hyphal growth and sclerotial development in a dose-dependent manner in wild-tpe. RNA expression analyses showed that SsSOD1 strongly induced during host pathogen interaction and to oxidation stress suggesting that defense mechanism of higher plants against pathogen attack. Mutant strains carrying a deletion of sod1 resulted in morphological defects of sclerotial development. Moreover, the sod1 mutant was sensitive to menadione, a redoxcycling agent, than the wild-type strain. The Δsod1 mutants showed a significantly reduced development of lesions on tomato and Nicotiana benthamina plants, indicating that the CuZnSOD activity is an important virulence factor in this interaction system. These results also reacted positively to nitroblue tetrazolium (NBT) on host plant, used to localize superoxide (O2.-) accumulation suggested that plant cells respond to Δsod1 mutant infection with an oxidative burst which likely generates high levels of superoxide. Thus, these data suggest that SsSOD1 is required for the protection of S. sclerotiorum against oxidativie stress. Moreover, it provides new insights into the SsSOD1 plays a key role in the regulation of the fungal and hosts ROS, which is essential for hyphal growth, sclerotial development and pathogenicity in S. sclerotiorum. 
11:40 am-12:00 pm: Open Discussion and NCCC-207 Business 
12:00 – 1:30 pm:
Lunch break (Lunch provided) & Open Discussion

2:00 – 6:00 pm:
Field Trip: Fossil Hunting 

6:00 – 8:00 pm:
Group Dinner (provided) “Melt in Your Mouth Oklahoma BarBQ” with Open Panel Discussion.  

November 1 (Sunday)

8:00 – 9:00 am: Breakfast (provided)

Session II Talks

9:00 – 9:30 am:
Lisa Vaillancourt:  “The Sophisticated Rot” 

Colletotrichum graminicola causes anthracnose stalk rot and leaf blight of corn.  C. graminicola is a hemibiotroph that invades the living plant cells via a primary hypha that is separated from the plant cytoplasm by a membrane.  The pathogen initially moves from cell to cell via small connections bridging intact cell walls, but later it switches to a more destructive necrotrophic phase in which the host cell walls are completely destroyed. As part of an effort to understand the nature of the biotrophic invasion and switch to necrotrophy we did a random insertional mutagenesis screen and identified one mutant, 6-2, which is nearly normal in culture but completely non-pathogenic to corn leaves and stalks.  The mutant has an insertion of the REMI plasmid in the 3’UTR of the CPR1 gene, which encodes one component of the eukaryotic endoplasmic-reticulum localized signal peptidase.  When 6-2 is inoculated on corn leaf sheaths, it is able to colonize one, and rarely two, cells but then it does not develop further even up to 72 hours after inoculation.  In contrast, the wild type strain can infect up to six cells routinely within 48 hours. Interestingly, if 6-2  is coinoculated with the wild type on corn leaf sheaths, it is able to infect normally.  This is true whether the strains are inoculated in the same place, or are separated by up to 1 cm.  In contrast, the non-pathogenic fungi C. sublineolum and Magnaporthe oryzae can coinfect corn sheath cells only if they are put in the same location as the C. graminicola wild type.  If they are inoculated at separate sites, the nonpathogens do not infect or colonize the corn tissues.  Furthermore, the non-pathogens do not colonize coinoculated cells to the same extent as the 6-2 mutant. Current work is focused on understanding the nature of this intriguing phenomenon, whether due to a species-specific toxin or diffusible fungal effectors or plant signals, and analyzing the status of colonized and neighboring uncolonized plant cells, including e.g. defense and programmed cell death.  

9:30 – 10:30 am:
Open Panel Discussion: “Organization and coordinated direction of NCCC-207 to best serve our research needs"

10:30 – 11:00 am: 
Break

11:00 – 11:45 am: 
Brett Williams
12:00 – 1:30 pm:
Lunch break (Lunch provided)

1:30 – 2:00 pm:

2:00 – 2:30 pm:
Heather Wilkinson:  “Evolution of asexual sporulation in filamentous fungi”

3:00 – 4:30 pm:
Guided Tour of the Noble Foundation Research Labs

6:00 – 9:00 pm:
Group Dinner and informal open panel discussion.  Topic- "The big picture: Research Coordination and Funding”

Discussion and Coordination of 2009 meeting

November 2 (Monday)

8:00 – 9:00 am:
Breakfast (provided)

9:00 – 10:30 am:
Travel Date.

Participants:

· Don Nuss, University of Maryland

· Marilyn J. Roossinck, Noble Foundation, Oklahoma

· Mustafa Morsy, Noble Foundation, Oklahoma

· Regina Redman University of Washington, Seattle

· Rusty Rodriguez US Geological Survey & University of Washington, Seattle

· Nancy Keller University of Wisconsin

· Martin Dickman, Texas A&M University

· Brett Williams, Texas A&M University

· Dan Ebbole, Texas A&M University

· Selva Veluchamy, Texas A&M University

· Heather Wilkinson, Texas A&M University

· Itay Miyara, Texas A&M University

· Lisa Vaillancourt, University of Kentucky

· Barbara Valent, Kansas State University

· Tom Mitchell, Ohio State University

