RESEARCH FOCUS: Sexual reproduction is the predominant reproductive mode in eukaryotes, and meiosis (cell division that produces sperm and eggs in animals; Fig. 1) is required for sex.
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My research studies the evolution and expression pattern of genes that function during meiosis and DNA repair using two emerging model organisms (Fig. 2): bdelloid rotifers and the parasitoid wasp Nasonia vitripennis. 
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CURRENT RESEARCH PROJECTS:

Abstinence only in bdelloid rotifers? Bdelloids (Fig. 2 A & B) are strong candidates for a bona fide ancient asexual lineage. These small aquatic invertebrates have survived for >40 million years without males, meiosis or sex, which is “scandalous” because they violate the expectation that sex is necessary for long-term survival. To address this controversy:
· We use degenerate PCR, molecular cloning, DNA sequencing and phylogenetic analysis to identify genes in bdelloid genomes that are specific to meiosis. We refer to this as employing the “meiosis detection toolkit” to search for evidence of meiosis and, implicitly, sex.
· We are using real-time PCR to examine gene expression under extreme conditions to identify genes that might be involved in their survival during desiccation and DNA repair. 
· We are also developing functional assays to understand the roles of bdelloid genes during reproduction.
The alternative splice of life in wasps? The jewel wasp Nasonia vitripennis (Fig. 2B) is a parasitoid wasp: females lay their eggs in the pupae of fleshflies and blowflies. We are presently investigating alternative splicing of genes involved in meiosis in the jewel wasp to determine the significance to this phenomenon.
Molecular evolution of meiotic genes. We are annotating of meiotic genes in the genome project of the centipede Strigamia maritima (http://www.strigamia-annotation.org/), and we continue to use bioinformatics and phylogenetics to study genome evolution in diverse animals.
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Fig. 1. Meiosis produces 
four haploid cells from one 
parental diploid cell. 
Recombination between 
homologs, synapsis and the 
reductional division are 
features that distinguish 
meiosis from mitosis.  
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A B C 
Fig. 2. Model organisms used in the lab: Bdelloid rotifers (A. Philodina 
roseola and B. Adineta vaga) and the jewel wasp (C. Nasonia vitripennis; 
photo from Pennisi, 2010. Science 327: 260-62). 
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