12th International Working Conference on Stored Product Protection (IWCSPP) in Berlin, Germany, October 7-11, 2018

(NASS) NATIONAL ~ AGRICULTURAL ~ STATISTICS ~ SERVICE,  2017.  United  States Department of  Agriculture.
https://www.nass.usda.gov/Publications/Ag_Statistics/ (Accessed 1 April 2018).

NAYAK, M. K., HOLLOWAY, J. C., EMERY, R. N., PAVIC, H., BARTLET, J., AND P.J. COLLINS, 2013. Strong resistance to phosphine in the rusty
grain beetle, Cryptolestes ferrugineus (Stephens) (Coleoptera: Laemophloeidae): its characterization, a rapid assay for
diagnosis and its distribution in Australia. Pest Management Science 69, 48-53.

OrIT, G. P, PHILLIPS, T. W., AIKINS, M. J., AND M.M. HASAN, 2012. Phosphine resistance in Tribolium castaneum and Rhyzopertha
dominica from Stored Wheat in Oklahoma. Journal of Economic Entomology 105, 1107-1114.

PIMENTEL, M.A.G., FARON|, L. R. D'A., DA SILVA, F. H., BATISTA, M. D., AND R.N.C. GUEDES, 2010. Spread of phosphine resistance among
Brazilian populations of three species of stored product insects. Neotropical Entomology 39, 101-107.

RAJENDRAN, S., 1999. Phosphine resistance in stored grain insect pests in India, pp. 635-641./n Z. Jin, Q. Liang, Y. Liang, X. Tan, and
L. Guan (eds.), Proceedings of the 7" International Working Conference on Stored-Product Protection, 14-19 October 1998,
Beijing, China. Sichuan Publishing House of Science and Technology, Chengdu, China.

ROBERTSON, J. L., RUSSELL, R. M., PREISLER, H. K., AND N.E. SAVIN, 2007. Bioassays with arthropods, pp. 199, 2™ ed. CRC, Boca Raton, FL.

SAGLAM, O., EDDE, P. A., AND T.W. PHILLIPS, 2015. Resistance of Lasioderma serricorne (Coleoptera: Anobiidae) to fumigation with
phosphine. Journal of Economic Entomology 108, 2489-2495

ZETTLER, J. L. AND G. W. CUPERUS, 1990. Pesticide resistance in Tribolium castaneum (Coleoptera: Tenebrionidae) and Rhyzopertha
dominica (Coleoptera: Bostrichidae) in wheat. Journal of Economic Entomology 83, 1677-1681.

ZETTLER, J. L, AND D. W. KEEVER, 1994. Phosphine resistance in Cigarette beetle (Coleoptera: Anobiidae) associated with tobacco
storage in the southeastern United States. Journal of Economic Entomology 87, 546-550

Molecular mechanisms of metabolic resistance in booklice (Psocoptera:
Liposcelididae)

Dan Dan Wie*, Ning Lang, Tian Xing Jing, Wie Dou, Jin Jun Wang

College of Plant Protection, Southwest University
*Corresponding and presenting author: weidandande@163.com
DOI 10.5073/jka.2018.463.137

Abstract

The psocids from the genus Liposcelis are also named booklice, which are stored-product insect pests. Recently,
apparent insecticide resistances have been observed in booklice. Here, we mainly focus on mechanisms of
metabolic resistance associated with the three major enzymes, Cytochrome P450 monooxygenases (P450s),
Estrases (ESTs), and Gluthione-S-transferases (GSTs) in booklice. We developed four comprehensive
transcriptomic databases for four booklice, and a large number of detoxification genes potentially involved in
insecticide resistance were identified. Totally, 49, 68, 94 and 82 P450 genes, 31, 37, 35 and 23 GST genes, 21, 19,
34 and 19 EST genes were identified for L. bostrychophila, L. entomophila, L. tricolor and L. decolor, respectively.
The large number of P450s and GSTs implied that Liposcelis species could potentially develop high level of
insecticide resistance. The mRNA expression levels of detoxification genes showed that these genes expressed
at all tested stages, but exhibited stage-specific patterns, with the higher expression in adults and elder nymphs.
Additionally, mRNA abundances of P450 genes were relatively more abundant in adult females than in adult
males. The research on different strains showed that the resistance strain of both L. bostrychophila and
L. entomophila had significantly higher mRNA expression and enzyme activity of the detoxification enzymes
than the sensitive strain. The above data indicated that detoxification genes might be associated with
metabolism insecticides in psocids.
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