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Abstract:

In the stored grain insects (red flour beetle, Tribolium castaneum) living on a starch-rich diet,
starch may be digested in the digestive tract into glucose by a-amylase and converted to trehalose
whose biosynthesis is mediated by trehalose 6-phosphate synthase. Hydrolysis of stored trehalose to
glucose by trehalase on the energy demands. Developmental stage-specific expression of the
trehalase (Tre-1 and Tre-2), trehalose-6-phosphate synthase (TPS) and o-amylase (Amy) genes
involved in insect growth and development, but we have very little information on the physiological
of those enzymes. RNA interference technique was used to examine function of those genes in
T. castaneum by application dsRNA into insect’s body and the changes at gene expression, enzymatic
activity, morphology and biology level was observed. First synthesized dsRNA is specific to T.
castaneum because there was no effect on Tenebrio molitor at all level examined. Knock-down
levels of TcTre-1 and Tcre-2 TcAmy and TcTPS was recorded in a dose dependent manner. Enzymatic
activity of trehalases, 0-amylase and trehalose 6-phosphate synthase were suppressed consequently
due to the down regulation of its genes. Accordingly, concentrations of trehalose and glucose altered
by the reduction of gene and enzyme expression. Morphological abnormalities were recorded
obviously in elytra, cuticle color and reproductive organs in both male and female beetles. Insect’s
body mass decreased significantly, and mortality rate reached about 50% when insects were treated
with dsRNA. Egg laying rate of dsRNA treated insects decreased about 50% compared to that of
control. Taken together RNAi of those 4 genes which involved in carbohydrate metabolism in T.
castaneum bring about the abnormalities at various levels, hence the present results are a useful
information to create new strategies to control stored product insects without any side effects to
other beneficial insects.
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