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ABSTRACT

Chrysomya megacephala and Lucilia cuprina are among the most common blow
flies in Malaysia. These blow flies are easily captured and can be found anywhere in
Malaysia. The objective of this study was to investigate the presence of cathepsin L
gene from C. megacephala and L. cuprina. The cathepsin L has a potential to become a
good candidates for insect pest control. A total of 97 C. megacephala and 45 L. cuprina
were captured from Sri Serdang wet market, Putra Food Court and Pasar Borong
Selangor. These flies were divided into groups based on their morphological
characteristics and reared in the insectary. For the more accurate identification of
species, mitochondrial cytochrome ¢ oxidase subunit 1 (CO1) gene of C. megacephala
and L. cuprina was amplified and sequenced. Analyses by neighbour-joining methods
showed the potential of this region to provide the necessary species-level identifications.
A cDNA encoding a cathepsin L-like cysteine protease was isolated from C.
megacephala and L. cuprina purified RNA by a PCR approach. Plasmid PCR products
of the expected size (~500 bp) were visualized by agarose gel electrophoresis.
Phylogenetic tree analysis demonstrated that the cathepsin L gene presence in C.
megacephala and L. cuprina. This is the first report of cathepsin L gene from C.

megacephala and L. cuprina in the world.



ABSTRAK

Chrysomya megacephala dan Lucilia cuprina adalah antara lalat hijau yang
banyak terdapat di Malaysia. Lalat hijau ini mudah ditangkap dan boleh didapati di
mana sahaja di Malaysia. Objektif kajian ini dijalankan adalah untuk mengkaji
kehadiran cathepsin L gen pada C. megacephala dan L. cuprina. Cathepsin L
mempunyai potensi untuk menjadi calon yang baik untuk kawalan serangga perosak.
Sebanyak 97 ekor C. megacephala dan 45 ekor L. cuprina telah ditangkap dari pasar
basah Sri Serdang, medan selera Putra dan Pasar Borong Selangor. Lalat ini telah
dibahagikan kepada kumpulan tertentu berdasarkan ciri-ciri morfologi dan dipelihara di
rumah serangga. Untuk pengenalpastian spesies dengan lebih tepat, cytochrome
mitokondria ¢ oxidase subunit 1 (CO1) gen daripada C. megacephala dan L. cuprina
telah dipertingkatkan dandi susun menjadi jujukan. Analisis dengan kaedah jiran-
menyertai menunjukkan potensi rantau ini untuk memberikan keperluan pengenalan
kepada setiap peringkat spesies. cDNA yang mengekod cathepsin L seperti cysteine
protease telah diasingkan daripada C. megacephala dan L. cuprina dengan RNA tulen
menggunakan pendekatan PCR. Saiz produk plasmid PCR yang dijangkakan (~ 500 bp)
telah dilihat menggunakan agarose gel elektroforesis. Analisis pokok filogenetik
menunjukkan kewujudan cathepsin L gen dalam C. megacephala dan L. cuprina. Ini
adalah laporan pertama cathepsin L gen daripada C. megacephala dan L. cuprina di

dunia.
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CHAPTER 1

INTRODUCTION

Cathepsin L is a lysosomal endopeptidase. It is a member of the papain-like
family of cysteine proteinases (Barrett and Kirschke, 1981; Ishidoh and Kominami,
1998). Its function is to degrade cellular and extracellular proteins particularly in acidic
environment (Turk et al., 2001). Cathepsin L has been proposed to be important in
embryogenesis (Yamamoto and Takahashi, 1993; Uchida et al., 2001). Various
researchers have reported that cathepsin L is present in Homarus americanus (Laycock
et al., 1991), Penaeus vannamei (Le Boulay et al., 1996) and many other organisms.
The presence of cathepsin L in the digestive system of crustacean is unique but its
function is yet to be identified (Le Boulay et al., 1996). Besides, cathepsin L is an
important digestive enzyme in Coleoptera, Diptera and Hemiptera. Cathepsin L has been
considered as potential agent for pest control (Murdock et al., 1987; Matsumoto et al.,

1995; Cristofoletti et al., 2003).

Blow flies are dispersed worldwide including in Malaysia. From the studies,
blowflies can cause losses to the animal industry (Zumpt, 1965; Greenberg, 1971;
Ghandour, 1988). They can cause serious medical problems to human. Chrysomya
megacephala is one of the most common blowflies in Malaysia. Chrysomya
megacephala is the dominant vector of helminth parasite eggs (Sulaiman et al., 1988
and Sulaiman et al., 1989). On the other hand, C. megacephala is an important
pollinator of mango and farmer has increased C. megacephala’s population to increase

pollination especially in Australia and Taiwan (Anderson et al., 1982; Hu et al., 1995).



Moreover, blow flies are the most useful insects for the investigation of victims' death
date. Investigators are able to estimate the date of death when they analyze the flies

found on a corpse and the record of the ambient temperature (Early et al., 1986).

Lucilia cuprina are another type of blow flies species which are facultative
ectoparasites, particularly on sheep. Their larvae infest and feed on the living tissues of
warm blooded vertebrates. Therefore, they are economically important pests in many
countries (Zumpt, 1965; Hall and Wall, 1995). As a result of natural patterns of
movement and artificial dispersal by humans and livestock in the last few hundred
years, L. cuprina considered to have a cosmopolitan distribution in many parts of their

range (Zumpt, 1965; Spradbery, 1991).

Blow flies are easily captured and can be found anywhere in Malaysia. The
presence of cathepsin L gene in blow flies is yet to be confirmed. Thus, the objective of
this study was to investigate the presence of cathepsin L gene from C. megacephala and

L. cuprina and to characterize the cathepsin L gene from these blow flies.
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