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Abstract

Purification and biochemical characterization of glutathione S. transferase in
phosalone-sensitive and resistant populations of pistachio psylla, Agonoscena
pistaciae (Hem.: Psyllidae)

Sima Zandvakili

Glutathione S-transferases (GSTs, EC 2.5.1.18) play important roles in phase Il detoxification of both
xenobiotics (drugs, insecticides, and herbicides) and endogenous compounds in majority of living
organisms. In this study, GST was purified from phosalone-resistant and susceptible populations of
Aganoscna pistaciae by glutathione-agarose affinity chromatography Sepharose 4B, and then
characterized using artificial substrates, 1-chloro-2, 4-dinitrobenzene (CDNB) and reduced glutathione
(GSH). For documentation of resistance, bioassay tests were conducted using residual contact vial
(RCV) test using technical grade of phosalone. Results of bioassay showed that the LCsy values of
phosalone on Rafsanjan and Bam populations were 145 and 935.66 mg/l, respectively. Resistance ratio
was obtained 6.4 for Bam population. The estimation of specific activity of GST in both summer and
overwintering populations showed higher activity in summer populations. The activity of GST in
summer population of Bam was 1.46- fold higher than that of its overwintering population. Also, the
activity of GST in overwintering population of Bam was 2.54-fold higher than that of overwintering
Rafsanjan population. In this research, the GSTs were purified from Rafsanjan and Bam populations
using affinity chromatography and their biochemical properties were compared. Specific activities of
the purified enzyme in both sensitive and resistant populations were 10/26 and 13/04, umol min™.mg
protein™, respectively. Kinetic analysis showed that the K and Vi of purified enzyme from the
resistant population is higher than that of susceptible population, when different CDNB concentrations
and fixed concentration of GSH were used. The optimum temperature and pH for activity of GST from
resistant and susceptible population were 37 °C and 7, respectively. The purified GST showed a single
band on SDS-PAGE with a molecular weight of about 21 kDa. The enzyme was completely inhibited
by the addition of ZnCl,, and SDS partially inhibited by CaCl,, BaCl,, CoCl, KCI, MnCl,, Urea,
MgCl, and Hg,Cl,. The in vitro inhibition studies of GSTs indicated that all kinds of conventional
insecticides (i.e. imidacloprid, acetamiprid, phosalone, and amitraz) possessed inhibitory effects on
purified GST. Our study broadens the biochemical information on A. pistaciae GST and further
investigations will help to understand the mechanisms of insecticide resistance in A. pistaciae.

Keywords: Glutathione S-transferase; Purification; Aganosena pistaciae; Inhibitory effect,
Resistance, Phosalone
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