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Abstract

Lignocellulosic plants are the most abundant source of terrestrial biomass and are one of the potential
sources of renewable energy that can replace the use of fossil fuels. For a country such as Sweden,
where the forest industry accounts for 10% of the total export, there would be large economical
benefits associated with increased biomass yield. The availability of research on wood development
conducted in conifer tree species, which represent the majority of the forestry in Sweden, is limited
and the majority of research has been conducted in model angiosperm species such as Arabidopsis
thaliana. However, the large evolutionary distance between angiosperms and gymnosperms limits
the possibility to identify orthologous genes and regulatory pathways by comparing sequence
similarity alone. At such large evolutionary distances, the identification of gene similarity is, in most
cases, not sufficient and additional information is required for functional annotation. In this thesis,
two high-spatial resolution datasets profiling wood development were processed; one from the
angiosperm tree Populus tremula and the other from the conifer species Picea abies. These datasets
were each published together with a web resource including tools for the exploration of gene
expression, co-expression and functional enrichment of gene sets. One developed resource allows
interactive, comparative co-expression analysis between species to identify conserved and diverged
co-expression modules. These tools make it possible to identifying conserved regulatory modules that
can focus downstream research and provide biologists with a resource to identify regulatory genes for
targeted trait improvement.

Keywords
Comparative genomics, Web resource, Wood development, RNA-Seq, Forestry,
Lignocellulose, Regulomics, High-spatial resolution, Populus tremula, Picea abies, Orthology.

Language ISBN ISSN Number of pages
English 978-91-7601-707-4 47 + 4 papers



