Friday Harbor Facility 2007 NCCC173 “Biochemistry and Genetics of Plant-Fungal Interactions” 

Itinerary:

Friday Nov. 9
6:00 pm-  Registration & mixer - fee for meeting 

7-8:30 Dinner hosted by NCCC173 group

8:30-10:00 pm  Jennifer Lorang - Key note Speaker. The LIV LOV affair: partners in crimes of plant destruction.


In Oat, Victoria blight (caused by Cochliobolus victoriae) susceptibility and Crown rust (caused by Puccinia coronata) resistance are conditioned, respectively, by a single dominant gene. Genetic evidence suggests these genes, although conferring opposing phenotypic outcomes, may actually share identity.  Investigation of this intriguing phenomenon in a molecular genetically tractable system, Arabidopsis thaliana, resulted in cloning of LOV1 (Locus Orchestrating Victorin effects), a gene which confers susceptibility to C. victoriae and encodes a CC-NB-LRR protein, a classic disease resistance protein! A mutant screen for suppressors of LOV1-conditioned disease susceptibility revealed yet another gene, LIV (ATTRX5), which encodes a cystolic thioredoxin protein and is absolutely required for C. victoriae susceptibility.  Our continued pursuit to uncover the LOV1 and accomplice (ATTRX5) strategy in causing disease will be revealed. This may include attempts to document LOV1/ATTRX5 rendezvous, evidence that the LOV1-conditioned disease susceptibility response is functionally a “resistance” response, and the pursuit of the LOV1 and ATTRX5 cereal counterparts.

Saturday Nov. 10

7:45-8:15:  Breakfast in Cafeteria

8:45 -12:00  Morning Session 

8:45-9:00 Welcome address

9:00-9:15 Introduction to his system -Henrik Stotz: Cellular and genetic models for studying interactions with

Sclerotinia sclerotiorum

9:15-9:45 Xiaomei Guo: Genes conferring susceptibility to Sclerotinia sclerotiorum in

Arabidopsis


Sclerotinia sclerotiorum causes white mold and other diseases on hundreds of

host plants, including economically important food and fuel crops. The National

Sclerotinia Initiative, under leadership of the USDA-ARS, aims to neutralize S.

sclerotiorum on sunflower, soybean, canola, edible dry beans, chickpeas,

lentils, and dry peas. Since host genes that control or facilitate interactions

with this ascomycete were not known, we initiated genetic screens in Arabidopsis

thaliana. In addition, a genome-wide screen for oxalate sensitivity was carried

out in the yeast Saccharomyces cerevisiae to discover genes whose orthologs may

protect the host from the adverse effects of this virulence factor. Exposure to

oxalic acid was lethal to the following S. cerevisiae mutants: rib4, drs2,

vps16, vps51, and ric1. With the exception of rib4, all of these mutants are

impaired in vesicle-mediated transport. The Arabidopsis ortholog of the

riboflavin biosynthetic gene RIB4 is COS1, which contributes to jasmonate

signaling. Based on this clue we focused our attention on induced defense

response pathways and demonstrated that defense against S. sclerotiorum depends

on jasmonate, salicylic acid, and ethylene signaling in Arabidopsis. Based on

analysis of coi1, npr1, and ein2 mutants, defense against S. sclerotiorum is

independent of oxalic acid. On the contrary, susceptibility is oxalate-dependent

and we have developed guard cells as a model system to analyze genes that

facilitate interactions with S. sclerotiorum.

9:45-10:00 Coffee break

10:00-10:30 Viola Manning, Melania Betts and Lynda Ciuffetti

Interactions of Ptr ToxA with sensitive wheat: from plasma membrane to chloroplasts

Interactions of Ptr ToxA with sensitive wheat: from plasma membrane to chloroplasts.


Ptr ToxA (ToxA) is a proteinaceous host-selective toxin produced by Pyrenophora tritici-repentis (Ptr), the causal agent of tan spot of wheat.  Inoculation of ToxA-sensitive wheat with isolates of Ptr that produce ToxA results in necrotic lesions due to the activity of this toxin.  This necrotizing activity has been shown to be the result of internalization of the toxin into the mesophyll cells of sensitive cultivars. Recognition of ToxA in sensitive cultivars occurs via an abundant, extracellular, high-affinity receptor.  Internalization, and most probably the ToxA-receptor interaction, requires the amino acids present in a solvent-exposed, RGD-containing loop of ToxA.  Downstream affects of ToxA treatment will be discussed.   Our data correlate with ToxA localization to chloroplasts after internalization and the interaction of ToxA with ToxABP1, a chloroplast-localized protein, and supports the view that the chloroplast is the site of action of ToxA.

10:30-11:00 Marion Brodhagen

Oxylipin signaling in the Aspergillus-seed pathosystem


In Aspergilli, mycotoxin production and sporulation are governed, in part, by endogenous oxylipins (oxygenated, polyunsaturated fatty acids).  Structurally similar oxylipins are synthesized in seeds via the action of lipoxygenase enzymes; plant oxylipins also have regulatory properties.  That plant and fungal oxylipins engage in cross talk was first suggested by studies showing that exogenous application of seed oxylipins to Aspergillus cultures alters sporulation and mycotoxin production.  Because dioxygenases in both Aspergillus (PpoA, PpoB, and PpoC) and seeds (LOX enzymes) readily oxidize similar/identical lipid substrates, we explored whether a plant oxylipin biosynthetic gene (ZmLOX3) could substitute functionally for A. nidulans ppo genes.  We engineered ZmLOX3 into a delta ppoAC strain that was reduced in production of oxylipins, conidia, and the mycotoxin sterigmatocystin.  We also engineered ZmLOX3 into wild type A. nidulans.  Plant LOX gene expression increased production of conidia and sterigmatocystin in both backgrounds.  We additionally explored whether A. nidulans oxylipins affect seed lipoxygenase gene expression during Aspergillus colonization.  We observed that peanut seed pnlox2-3 expression was decreased when infected by A. nidulans delta ppo mutants compared to infection by wild type. This result provides genetic evidence that fungal oxylipins are (directly or indirectly) involved in plant LOX gene expression changes, leading to possible alterations in the fungal/host interaction. This report provides the first genetic evidence for reciprocal oxylipin cross-talk in the Aspergillus-seed pathosystem.  

11:00-11:15 Break

11:15-12:00 Business meeting (Forrest Chumley /Regina Redman)


Election of new officers and NCCC173 process.

12:15-12:45  Lunch in cafeteria

12:45-5:30  Free time

5:30-7:30  Wine tasting and appetizers hosted by Safeway and Dinner hosted by NCCC173

7:30-9:00 Rusty Rodriguez:  More than 400 million years of evolution and plants still can't make it on there own: plant stress tolerance and habitat expansion via fungal symbiosis.

Laboratory, greenhouse and field experiments revealed that plants adapt to abiotic stresses and survive in high stress habitats by forming symbioses with class 2 fungal endophytes.  This has been demonstrated in geothermal, coastal, and chemically contaminated habitats.  Plants in high stress habitats have a small number of endophytes and the fungi adapt to stress in a habitat-specific manner.  For example, endophytes from geothermal plants confer heat tolerance to plants but not salt tolerance and endophytes from coastal plants confer salt and not heat tolerance.  The endophytes have broad host ranges and confer stress tolerance to genetically divergent plants representing monocots and eudicots.  We conclude that the biochemical communication involved in symbiotically conferred stress tolerance predates the divergence of monocots and eudicots (est. 200 MYA).  The mechanism of endophyte conferred stress tolerance appears to involve regulation of reactive oxygen species (ROS) rather than several expected physiological processes.  Biogeographic patterns of habitat-adapted endophytes suggest that plant biogeography and physiological plasticity may be mediated by endophytic associations. Plants in high stress habitats typically have 1-3 class 2 fungal endophytes.  The endophytes confer stress tolerance to host plants and allow them to expand habitat range.  We have begun investigating the ecology of fungal endophytes in planta and have found that 1) the host genotype dictates the symbiotic lifestyle expressed by endophytes and 2) environmental conditions dictate the endophyte population dynamics in plants co-colonized with endophytes that confer different stress tolerances.  For example, plant pathogenic fungi may express mutualistic lifestyles in asymptomatic host plants.  The populations of endophytes that confer stress tolerance decreases in the absence of those stresses.  However, when a specific stress is re-applied, only the population of endophytes adapted to that stress increases.  Our results indicate that the adaptive nature of plants is more dynamic than previously described and involves inter-genomic epigenetic processes.
Sunday Nov. 11

End of meeting

 Synopsis of meeting:

All attendees commented about the high quality of scientific discussion that occurred throughout the meeting.  Discussion occurred during each talk making the length of each talk approximately 1.5 hours.  Discussions centered around changing the meeting format to more accurately reflect the title of the group “NCCC” and in future, meetings will be open round table discussions and reflect a coordinating committee of a topic of choice.  The attendees also commented about how the interdisciplinary representation at the meeting was largely responsible for the extensive discussions and unique perspectives provided during each talk.  New officers were elected for 2008:

Chair: Jeff Rollins

Treasurer; Jin-Rong Xu

Secretary: Regina Redman

To be 5 year terms.


The next meeting location in 2008 will be in Madison WI hosted by Nancy Keller, and the 2009 meeting to be held in Washington D. C.

