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American chestnut (Castanea dentata) was an abundant tree and a keystone species of eastern 
US forest ecosystems. "It has been said that an enterprising squirrel could once travel from 
Maine to Georgia on the interlocking branches of chestnut trees" (Anon). A blight caused by the 
fungal pathogen Cryphonectria parasitica was introduced to the eastern US around the turn of 
the 20th century. The pathogen spread rapidly and, although root sprouts persist, the American 
chestnut was essentially lost from the eastern forests by the mid-1900s. The near extirpation of 
American chestnut has been considered one of the worst ecological disasters in North American 
history. 
 
Restoration of American chestnut has been selected as the Forest Health Initiative’s first project 
to explore the potential of biotechnology for addressing threats to forest health (Nelson et al. 
2009). The multi-institutional collaboration is focused on development and application of 
biotechnologies for production of disease resistant American chestnut germplasm. Chinese 
chestnut (Castanea mollissima) is resistant to chestnut blight and candidate genes for resistance 
to pathogens such as Cryphonectria and Phytophthora have been identified in Chinese chestnut 
through genomic and bioinformatic approaches. A number of genes conferring anti-fungal 
activity have been reported in other plant species as well. 
 
Current approaches to obtain candidate resistance genes fall into three broad categories. The first 
has been comparative transcriptomics of Cryphonectria-inoculated American and Chinese 
chestnut. High-throughput sequence analyses of genes expressed in the two chestnut species 
have identified specific gene transcripts that are differentially regulated in Chinese chestnut 
relative to American chestnut. Copies of identified genes were isolated from Chinese chestnut 
cDNA libraries. The second approach, which also targets genes from Chinese chestnut, is to map 
quantitative trait loci (QTL) conferring resistance and integrate these data with high-throughput 
genomic sequencing to identify candidate resistance genes located within the QTL intervals. The 
third approach is to leverage advances from fungal pathogen resistance studies in other plant 
species to identify heterologous candidate resistance genes for transformation and testing in 
American chestnut. 
 
To evaluate the relatively large number of candidate genes that have been identified for 
Cryphonectria and Phytophthora resistance, an efficient system for cloning, transformation, 
expression, and molecular characterization was developed. Variation in delivery and expression 
of individual genes is minimized through standardization of genetic elements and inter-element 
sequences so that phenotypic characteristics conferred by individual candidate genes can be 
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