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Table 1- Toxicity of Imidacloprid to CYP6CM1 dsRNA-fed and control B. tabaci resistance and
susceptible populations

Population® Treatment  Slope £ SE  y2 (df)  LC50 (CI95%)°  RR (Cl 95%)° Fold
mg/l mg/I decrease in
resistance
Imidacloprid 1.6 £0.35 0.74 4.89 - -
RF (3) (4.29 — 5.59)
Imidaclopride 2.2 £0.27 0.98 3.08 - -
+ dsRNA (3) (2.62 — 3.59)
Imidacloprid 0.93+1.10 0.85 855.75 277.32 1.0
(3) (817.43 -899.41) (228.23 -
JR 336.98)
Imidacloprid  0.68 + 0.52 0.92 252.70 51.60 (41.39 53"
+ dsRNA (3) (219.41 — 258.90) — 64.31)

1. RF: Susceptible Population, JR: Resistance Population.
2. Confidence interval at 95%.
3. Resistance ratio: ratio of LC50 estimations between resistant and susceptible populations according to

Robertson & Preisler (1992).

*. Decrease in resistance ratio is significant if confidence interval does not comprise the value 1.0.
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Abstract

Background and Objectives

The cotton whitefly, Bemisia tabaci (Gennadius) (Hemiptera: Aleyrodidae), is a significant
agricultural pest in arable lands and on ornamental crops in temperate regions of the world
and has been shown to be capable of developing resistance to many classes of insecticides.
Difficulties in controlling B. tabaci mainly result from its resistance to insecticides,
including neonicotinoids. Neonicotinoids are a relatively new class of synthetic insecticides
used primarily to control whiteflies, B. tabaci is capable of developing resistance to different
classes of insecticides as neonicotinoides. It has been experimentally proven that resistance
of B. tabaci to imidacloprid is associated with overexpression of the P450 genes. RNA
interference (RNAI) has been successfully applied in insects to study RNAi mechanisms and
gene functions. In this study, the RNA interference (RNAI) effects of P450 CYP6CML1 as
key gene in resistance to neonicotinoides on expression, resistance ratio and total P450
activities were evaluated.

Material and Methods

Colony of whitefly was reared on leaves of tomato plants in growth chamber at 25 + 2 °C,
65+5% RH and a photoperiod of 16:8 h (light: darkness). Total RNA was isolated from adult
B. tabaci using Biosol reagent (Invitrogen). cDNA synthesis was performed using iScript
cDNA Synthesis Kit (BIO-RAD). Double-stranded RNA (dsRNA) of P450 CYP6CM1 was
synthesized using specific primers (3' TAATACGACTCACTATAGGG 5, 3
TAATACGACTCACTATAGGG 5'); after introduction of dsRNA into the body of whitefly
(by oral delivery), the bioassay tests were carried out for 6 days, and mortality was recorded
daily by counting the dead insects at the bottom of the tube. The LC50 and resistance ratio
were calculated using Ploplus computer software. The amount of cytochrome P450 activity
was measured using 7-ethoxycoumarin based on the microfluorimetric method.
Quantification of mMRNA expression levels was quantified using the comparative cross-
threshold method (CT) (the PCR cycle number that crosses the signal threshold).
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Results

Analysis of knockdown effects of CYP6CML on resistance was based on probit analysis and
indicated that the gene is responsible for up to 5.3-fold reduction in imidacloprid resistance
of dsRNA-fed adults. Moderate, but significant reduction in total P450 activity (45 %) was
exhibited by microsomal proteins prepared from dsRNA-fed JR adult population when
compared to control (JR population without dsRNA-fed). The results of P450 CYP6CM1
MRNA expression levels showed a decrease in mRNA levels of the target genes with
increasing the time after feeding dsRNA. Results revealed that dsSRNA delivery to adults
reduced CYP6CML1 expression up to 2-fold when compared to the control.

Discussion

Reduction in resistance ratio by 5.3 fold after CYP6CM1 dsRNA was fed to resistance
population indicated the possibility of practical use of RNAI technique in an insect resistance
management (IRM) program for B. tabaci.

Keywords: Bemisia tabaci, imidacloprid, resistance to insecticide, gene silencing,
CYP6CM1dsRNA
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