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Identification of genes associated with ACP resistance
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REPORT UPDATE (500 words; summarize your accomplishments )

Insecticides are currently the basis of Asian citrus psyllid (ACP) management programs and the number of annual
insecticide applications has increased significantly. A two-year study (2009-2010) was conducted to develop baseline
studies on levels of insecticide resistance among five geographically discrete populations of ACP across Florida. In 2009,
one or more field population of ACP were less susceptable to fenpropathrin, imidacloprid, malathion and thiamethoxam
compared to a laboratory reared susceptible population. In 2010, susceptibilities of field populations were compared with
the laboratory susceptible population. In general, the susceptibility of ACP from field collected populations was lower than
that of the laboratory susceptible population for most of the insecticides tested. In addition, immature ACP from four field
populations were determined to have decreased susceptibility levels to the majority of insecticides tested. Increased
levels of insecticide resistance among field populations was positively correlated with increased levels of three detoxifying
enzymes: general esterases, glutathione S-transferases and cytochrome P450 monooxygenases. In order to better
understand the genetic mechanism underlying increased levels of cytochrome P450 monooxygenases in insecticide
resistant populations, we investigated the expression levels of family 4 cytochrome P450 (CYP4) genes in adult ACP
when exposed to varying levels of imidacloprid.

Five novel CYP4 genes (CYP4C67, CYP4DA1, CYP4C68, CYP4DB1 and CYP4G70) were identified from adult ACP.
Expression of all five CYP4 genes was induced by exposure of ACP to imidacloprid suggesting their involvement in
metabolism of this toxin. In addition, four of the five CYP4 genes were expressed at significantly higher levels in
uninfected than Las-infected male ACP, whereas only one was expressed at significantly higher levels in uninfected than
Las-infected females. These results suggest that levels of cytochrome P450 monooxygenases in ACP may be linked to
expression levels of these CYP4 genes. Previously, we reported that Candidatus Liberibacter asiaticus (Las)-infected
ACP are characterized by lower levels of cytochrome P450 monooxygenases than uninfected counterparts. In addition,
expression of some of these CYP4 genes appears to be sex-specific. Higher expression of the five CYP4 genes occurred
in nymphs than adults, which is congruent with previous results indicating higher levels of cytochrome P450
monooxygenases in nymphs than adults. These five CYP4 genes may be promising candidates for RNA-interference to
silence over-expression of genes associated with insecticide resistance in ACP. These newly identified genes may also
serve as DNA-based screening markers for cytochrome P450-mediated insecticide resistance in field populations of ACP.
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