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Next generation sequencing technology in forest genomic research of two Nothofagus species from the Patagonian Temperate Forests
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Forest ecosystems have ecological, economic and patrimonial value. Their sustainability, distribution and associated biodiversity could be, however, affected by significant constraints such as climate change and anthropogenic activities. 

Current genetic variability determines the potential of populations to adapt and depends on population size and the amount of diversity expressed in traits under selection, i.e. those that influence their fitness. Conservation, restoration and management of natural populations rely on previous knowledge for this variability. Genetic improvement and domestication programs of native species also require information about genes involved in adaptation, or genetic and epigenetic bases of phenotypic plasticity. Next generation sequencing technologies are expected to greatly impact forest genomic research because of the enormous amount of DNA sequence data obtained at reduced costs. We present here the preliminary results of the first 454 genome sequencing project of two hybridizing Nothofagus species (N. obliqua and N. nervosa). Both species are among the more relevant from southern South American Temperate Forests and have been specially selected for domestication programs in Argentina and Chile. The aim of the project was: 1) generate genome database resources, 2) develop molecular markers to assist characterization of genetic diversity, and, 3) asses species divergence in natural populations at potentially important candidate genes for adaptive traits. A total of 362.000 reads were obtained from one 1/4th run (186.718 for N. nervosa and 174.720 for N. obliqua). Sequences of both species were assembled into 25681 contigs. Bioinformatics programs allowed the detection of: 1) 2788 contigs with nucleotide repeat motifs; 656 of them allowed primer design to develop microsatellite markers, and 2) 4848 contigs with homology to protein databases, representing a minimum of 600 putative candidate genes that can be used in population genetic studies. Our results highlight the impact of small sequencing projects into forest genomic research for developing countries. 

