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ABSTRACT

Cytochrome h, coded by mitochondrial DNA, is one of the cytochromes involved in electron transport in the respiratory
chain of mitochondria. A 257 bp fragment of Cytochrome b gene (Cytb) was generated by reverse transcription
polymerase chain reaction (RT-PCR) products and sequenced directly. Sequence analysis of PCR product of
Cytb shared a similarity in sequence compared to Culex Cytb found in GenBank. To reveal whether cytochrome b ofthe
mosquito, Culex pipiens (L.) (Diptera: Culicidae) (CxpCytb) was developmentally regulated; the real-time quantitative
polymerase chain reaction (qPCR), was used to examine Cytb gene expression levels in different developmental stages
of eX. pipiens. The qPCR showed that CxpCyth was expressed in each developmental stage, with high expression at
eggs, the RNA relative expression level of CxpCytb decreased dramatically in 1" and 2"d instar larvae and increased
again in 4th instar larvae and pupae of mosquitoes, than the lowest point in adult males. Expression of CxpCytb in
teneral adults (2-days-old female) of Cx. pipiens was higher than that found in male adults of the same age. These
results suggest that CxpCytb gene plays an important role in the development of Cx. pipiens and may provide critical
information needed for designing novel control strategies for medically important disease vectors and identi fying new
pathways to target for the development ofnew molecular pesticides.
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INTRODUCTION

Insect mitochondrial DNA (mtDNA) consists of
thirty-seven genes including two ribosomal RNA
(rRNA) genes, twenty two transfer RNA (tRNA)
genes and thirteen protein coding genes (Clay and
Wolstenholme, 1985). The cytochrome b coded by
mitochondrial DNA, is one of the cytochromes
involved in electron transport in the mitochondrial
respiratory chain (Esposti et a1., 1993). Cytochrome
b is the largest polypeptide in the cytochrome bel
complex, which catalyzes the redox transfer of
electrons from ubiquinone to cytochrome c (Crofts
et a1., 1999). Cytochrome b also contains various
inhibitors and quinone antagonists that bind and
inhibit the activity of oxidoreductase (Esposti et a1.,
1993). In all eukaryotic and some prokaryotic
respiratory chains, energy is obtained from the
transfer of electrons through multisubunit complexes
(membrane-bound) to cytochrome c oxidase (CcO)
(Zhen et al., 1999). To provide electrons rapidly,
cytochrome c must interact with several proteins at a
high rate of speed and specificity in the
mitochondrial intermernbrane space (Zhen et a1.,
1999).

The role of cytochrome b (CxpCytb) during
the development in the mosquito, Culex pipiens
(L.) (Diptera: Culicidae), the common and widely

distributed mosquitoes across Egypt and was
incriminated as the main vector of bancroftian
filariasis (Southgate, 1979 ) and the Rift ValIey
fever (RVF) (Meegan et a1., 1980), has not been
explored.

By using real time quantitative polymerase chain
reaction (qPCR), the present study aimed to examine
the role of the CxpCytb gene in developmental
expression in Cx. pipiens and determine the
expression profile of CxpCytb in different life stages
of the mosqnito, Culex pipiens in order to facilitate
the elucidation of the role of this gene.

MATERIALS AND METHODS

Mosquito Strains
Culex pipiens was reared in the insectary of the

Research Institute of Medical Entomology, Ministry
of Health and Population, Giza, Egypt. Different
developmental stages 1-2 day old (eggs, larvae,
pupae and adults) were used for the experiments.
Adult females used in these experiments were not
fed blood but were given sucrose (10%) as a
carbohydrate source for routine maintenance
(Pridgeon et a1., 2007).

RNA Extraction
Total RNA was extracted from five egg rafts and

25 specimens from each stage (I't, 2nd and 4th instar
larvae, pupae and male and female adult life stages),
using Qia Amp RNA blood Mini Kit (Qiagen)
according to the manufacturer's instructions. RNA
samples were quantified by spectrophotometer.
Experiments were repeated three times and rnRNA
was reverse transcribed into eDNA.

Design of Gene-Specific Primers for RT-peR
To design gene-specific primers, a detailed

analysis of the nucleotide sequence of the














