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ABSTRACTS 
 
PROJECT OBJECTIVE: Next-generation sequencing (NGS) technology will be used to determine the 
transcriptomes (transcribed portions of the genome) for multiple harvestmen species. Comparing gene 
sequences for multiple species will provide insight into harvestmen genome content and the molecular 
evolution of reproductive proteins, and allow the development of molecular probes for new species 
discovery. 
 
TECHNICAL ABSTRACT: Next-generation sequencing (NGS) technology is transforming all fields of Biology, 
including evolutionary biology and ecology. NGS technology allows for the rapid and cost-effective 
collection of genomics-level data for non-model organisms. These data themselves can subsequently be 
used in many ways, including comparative study of protein-coding gene content, studies of molecular 
evolution, and development of molecular markers for population genetics and phylogenetics. In this study 
I will use NGS technology in the de novo assembly of six harvestmen species transcriptomes, using the 
paired-end RNA-Seq method (NGS sequencing of small cDNA fragments derived from mRNA 
extractions). I anticipate generating 6-9 billion basepairs per species (50 million reads X 75bp paired-end 
reads per taxon), spanning exemplar taxa in a large phylogenetic group (over 6,000 described species) 
for which genomics data are currently lacking entirely. The work of my lab group will transform 
phylogenetics in this larger group, and provide novel insight into the evolution of male-associated 
reproductive proteins. The bioinformatics associated with this quantity of data is non-trivial, but achievable 
on modern desktop computers using many emerging, open source software packages. Individual species 
transcriptomes will make natural modular units for undergraduate and graduate student biotechnology 
projects. These data will be used to bolster one NSF grant resubmission, and provide preliminary data for 
a second new NSF proposal. 
 
NON-TECHNICAL ABSTRACT: Most members of the public may be surprised to learn that the majority of 
species on Earth, perhaps over 95%, remain to be discovered and described by biologists. This includes 
not only the microscopic Bacteria and kin, but also relatively large animals, like arachnids. Moreover, 
Biodiversity discovery remains a priority for biologists in all geographic regions, including California. I 
study arachnid animals, which are very poorly known, but have both ecological (e.g., spiders eat insects) 
and biomedical importance (e.g., a few spiders are harmful to humans). In the proposed research I will 
integrate cutting-edge biotechnological advances that allow unprecedented access to animal genomic 
information (i.e., DNA) with the problem of species discovery in a poorly known arachnid group. Data 
collected will set the stage for larger grant proposals to the National Science Foundation, which 
encourages this type of integrative research. I will also train several CSU undergraduates and graduate 
students in modern, integrative, biotechnology-driven, biodiversity science. 




