
BACKGROUND

RESULTS

The red flour beetle, Tribolium castaneum, is a major agricultural pest of 
post-harvest products and stored grain. Control of T. castaneum is primarily 
by fumigants and sprays, but insecticide resistance is a major problem, and 
new control strategies are needed. 

T. castaneum is a genetic model for coleopterans, and the reference 
genome can be used for discovery of candidate gene targets for molecular-
based control, such as RNA interference. Gene targets need to be pest 
specific, and ideally they are expressed at low levels for successful control.

Genes were binned into high or low expression and Gene Ontology (GO) 
terms for each stage were identified.

METHODS
We sequenced the transcriptome of four major 
life stages of T. castaneum, sorted data into groups 
based on high or low expression levels, and 
compared relative gene expression among all life 
stages. We narrowed our candidate target gene 
list to a cuticle protein gene (CPG) because it was 
unique to T. castaneum and expressed only in the 
larval stage. CPG-dsRNA was injected into larvae, 
and gene expression was compared to that of a 
mock-injected control group.

CONCLUSION
The data demonstrate that RNA-Seq can identify genes important for insect 
survival and thus may be used to develop novel biologically-based insect 
control products.
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Larvae injected with CPG-dsRNA suffered 
significant (64%) mortality, and RNA-Seq 
demonstrated a significant (p<0.05) decrease 
in CPG expression (1,491- fold) in CPG-dsRNA 
injected compared to control larvae. CPG-dsRNA 
induced differential expression of other genes 
as well, including three additional cuticle protein
genes, two chitinase genes, and 52 long 
noncoding RNAs.
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