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Outputs:

Four invited presentations, five oral submitted presentations, four posters, and one provisional patent application
were otcomes of this project.

Outcomes/Impacts:

Termites are known to have an extraordinary reproductive plasticity and capacity, but the underlying genetic
patterns of termite reproductive biology are relatively understudied. The goal of this study was to identify genes
for which expression levels differ between dealated precopulatory females (virgins) and egg-laying queens of
the Formosan subterranean termite, Coptotermes formosanus Shiraki. A normalized polyphenic expressed
sequence tag (EST) library was constructed that represents genomic material from most of the castes and life
stages of the Formosan subterranean termite. Microarrays were designed using probes from this EST library
and public genomic resources. Virgin females and queens were competitively hybridized to these microarrays
and differentially expressed candidate genes were identified. Differential expression of eight genes was
subsequently confirmed via reverse transcriptase quantitative PCR (RT-QPCR). When compared to virgins,
queens had higher expression of genes coding for proteins related to immunity (gram negative binding protein),
nutrition (e.g., termite-derived endo-beta-1,4-glucanase), protein storage, regulation of caste differentiation and
reproduction (hexamerin, juvenile hormone binding protein). Queens also had higher transcript levels for genes
involved in metabolism of xenobiotics, fat, and juvenile hormone (glutathione-S-transferase-like proteins, and
cytochrome P450), among others. In particular, hexamerin, the juvenile hormone binding protein, and a
cytochrome P450 from the 4C subfamily are likely to be involved in initiating the inactive period during the
reproductive cycle of the queen. Virgins had higher expression of genes related to respiration, probably due to
recent flight activity than queens, and also several genes of unknown function. Termite reproductive genomics
uncover novel avenues for more effective and environmentally friendly pest management by using the discovery
of vital genes and pathways to develop novel products and biotechnologies.
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Target Audiences:

Scientific community, Biotech Industry
Project Modifications:

Nothing significant to report during this reporting period.
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