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Fusiform rust causes substantial mortality and productivity losses in pine plantation yields across
the southeastern United States. Breeding for genetically resistant families has reduced rust
infection. Pine control resistance to the fusiform rust pathogen, Cronartium quercuum f.sp.
fusiforme, in a classic gene-for-gene system. In gene-for-gene interactions, disease symptom
expression is conditioned by pathotype-specific genetic interactions between resistance gene
alleles and pathogen genotypes harboring specific (a)virulence alleles. Early resistance gene
mapping in the loblolly pine (Pinus taeda) family 10-5 identified markers for a major fusiform
rust resistance gene, Frl (Wilcox et al. 1996; Kuhlman and Powers 1988). More recent work
identified markers associated with resistance that mapped to a full-length gene model in version
1.01 of the loblolly pine genome encoding for an NLR protein (Neale et al. 2014). In plants,
NLR proteins play key roles in disease resistance to biotrophic pathogens. Given the importance
role of NLRs in gene-for-gene disease resistance in model and crop species, their identification
and diversity are key targets of research directed at mining in other plant genomes. We
hypothesize that elite loblolly pine families selected for disease-resistance and other desirable
traits possess novel NLR genes that are not present in the reference genome and that a
sequencing strategy targeting novel NLR genes will identify SNP alleles associated with disease
resistance. We combined transcriptome mining with sequencing of targeted loci to identify novel
NLR genes and map SNPs that reliably segregate with fusiform rust resistance in half-sibling
loblolly pine progeny. The novel NLR genes identified here are the first characterization of
intraspecies NLRs diversity in a gymnosperm. The SNPs segregating with rust resistance and in
novel NLR genes derived from transcriptomes, can be applied to the breeding and deployment of
resistant pine seedlings.
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