WPEF student research grant awarded for 2013
A call for proposals for the second annual WPEF student research grant was released in the Spring/Summer issue of Nutcracker Notes. The proposals were reviewed by board members Edie Dooley, Bryan Donner and Cyndi Smith. ZOLTON BAIR, an M.S. student in Botany and Plant Pathology at Oregon State University in Corvallis, was chosen as the grant recipient for 2013. Following is a short description of his project:

Identification of blister rust resistance genes in whitebark pine to facilitate breeding and restoration
Introduction

While researchers have not yet discovered any major gene resistance against white pine blister rust (Cronartium ribicola) in whitebark pine (Pinus albicaulis), partial genetic resistance to the disease exists within naturally occurring whitebark pine populations. Partial resistance holds more promise in tree restoration efforts because it is durable over time, making whitebark pine an excellent candidate for resistance breeding programs. However, the basis of this partial resistance remains unknown in whitebark pine. If we can identify genes responsible for blister rust resistance, breeders can simply screen whitebark pine DNA for associated genetic markers. This rapid screening has the potential to significantly expedite and economize tree restoration by reducing the dependence on costly inoculation trials.
My research will identify candidate genes for blister rust resistance in whitebark pine. Thus, it will lay the groundwork to facilitate rapid screening technology for whitebark pine breeding programs. In particular, I will integrate bioinformatics and histology to identify candidate genes and gene networks. Additionally, my work will help elucidate the mechanism(s) underlying blister rust resistance in whitebark pine.
Study Plan and Methods 

At the Dorena Genetic Resource Center in 2010, hundreds of whitebark pine seedlings were sown from cones collected from various populations in the Pacific Northwest. In September 2012, we selected over 600 of these seedlings for an inoculation experiment.
While half were inoculated with C. ribicola, half served as controls. Three days after inoculation, needles were collected from each experimental group and flash frozen to preserve tissue. Throughout the year, we have assessed each of the seedlings for symptoms indicating either susceptibility or resistance to blister rust. These data will be used to select individuals for transcriptome comparisons using bioinformatics. 

First, RNA will be extracted from needle tissue and sequenced. Then, I will assemble a reference transcriptome, an important molecular resource and prequisite for gene expression studies. This tool will permit transcriptome comparisons between susceptible and resistant individuals, revealing which specific transcripts are unique to resistant phenotypes. By spring 2014, I intend to present preliminary results of the reference transcriptome assembly and any candidate blister rust resistance genes identified through differential expression. I also plan to couple this analysis with histology or microscopic imaging of needle cross-sections to help interpret the gene expression results. 

Anticipated Outcomes
My study will produce a reference transcriptome for whitebark pine, providing an atlas of expressed genes for future studies of differential gene expression in whitebark pine exposed to C. ribicola. The research will promote a basic scientific understanding of blister rust resistance in whitebark pine, with the ultimate goal of identifying resistance genes. This knowledge will facilitate technology development for marker-assisted selection, allowing breeders to quickly and efficiently target resistant individuals for restoration efforts. In turn, the ultimate goal of restoring whitebark pine populations may be realized at a pace that could overcome current rates of decline.
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