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ARTICLE INFO ABSTRACT

Article History The genomic DNA from female and male adults house fly Musca
Received: 26/11/2015 domestica L. was subjected to the RAPD analysis using a set of random
Accepted: 28/12/2015 primers. A ten (10) selected primers produced a distinctive RAPD

fingerprint of various bands ranging in size from 350 to 1700 bp. A total
Keywords: of 57 RAPD bands/loci were produced with an average of 5.7 bands per
Genetic variances primer, from them 18 bands with a level of monomorphism of 31.58%
RAPD-PCR were common between female and male, and 39 were polymorphic
Genotype corresponding to a level of polymorphism of 68.42 %. Both female and
Diptera male genotypes displayed high band frequencies, however male showed
Musca domestica to be slightly higher than female ones. Result of this study suggested
Qena occurrence of gender-based internal genetic variations and heterozygosity

of common house fly adults Musca domestica L. that is slightly higher in
males than females. This would be necessitated for the species survival,
successful environmental adaptations and resistance to chemical
applications.

INTRODUCTION

The house fly Musca domestica L (Diptera, Muscidae) was first described by
Linnaeus (1758). Adults flies have morphological similarities, grey or black thorax,
four back-longitudinal dark lines, body covered with hair-like protuberance, and a pair
of wings. However, females are slightly larger than males with larger distance
between their compound eyes (Hewitt, 1914).

The Musca domestica L., are broaden flies exhibiting variety of environments
and feeding adaptation on different sources. House flies are been regarded as potential
carriers of microorganisms and spreader of infectious disease-causing organisms
(Harwood and James, 1979; Graczyk et al., 2005; Sales, €t al., 2002; and Al-Aredhi, 2015).

The genetic complement of house fly Musca domestica compose of five
autosomes (ILILIILIV and V) and two sex chromosomes (X and Y) (Milani R, et al,
1967).

In the natural population of house fly, maleness is due to presence of a dominant
factor ‘M’ that is located on the Y chromosome, also can be found on any autosomes
(I-V) and rarely on the X chromosome (Denholm I. et al, 1983). Thus, male genotype
is XYM and female genotype is XX that considered as the gender inherited status in
house flies.
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The phenotypic discrepancies in
house flies are due to fluctuations in sex
realiser genes actions responsible for
exposing a specific sex phenotype that
would be influenced by gene-
environment interactions. Such
interactions can trigger occurrence of
mutation mechanisms that leads genetic
variations (Chapman and Goulson,
2000).

Revealing polymorphism in house
flies were side of attention by early and

recent studies investigating allozyme
polymorphisms (Black and Krafsur,
1985a; Black and Krafsur, 1986a;
Krafsur, et al, 1992), allozyme and

mitochondrial gene diversities (Krafsur et
al., 2000), geographic differentiation
based on microsatellite and
mitochondrial markers (Krafsur et al.,
2005), esterase enzyme polymorphism
(Taskin etal., 2011a).

RAPD is a DNA fingerprinting
assay for amplification randomly
polymorphic genomic DNA fragments by
PCR utilizing arbitrary primers (Williams
et al., 1990; Welsh et al., 1990), these
genomic fragments (RAPD markers) can
be recorded directly from DNA. RAPD is
characterised by its advantages in
covering whole genome where the
random primers can bind anywhere in the
genome that will be of help to assess
specific species genetic diversity (Dutta
et al.,, 2012). The generated RAPD
profiles can be valuable to investigating
both animal and plants genotypes (Galal
etal., 2013; Nenad et al., 2012).

To our best of knowledge however,
rare or nothing been noticed for
generating house fly gender
(female/male) RAPD fingerprint profile
which could facilitate revealing kind of
picture for distinguish between female
and male adult house flies. Therefore,
this work aimed to investigate genetic
variances between female and male adult
house flies Musca domestica L. using
RAPD-PCR assay.
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MATERIALS AND METHODS
Samples Collection

Adults  house flies, Musca
domestica L. were randomly collected by
the author from garbage near houses
using a sweep net and placed into plastic
container, then brought to the laboratory.
Female and male adults house flies were
distinguished from each  other under
dissecting microscope (OPTIKA
Microscopes, Italy). Female and male
legless thoracic region was removed,
disinfected twice with commercial Detol
(1/20) to remove micro-organism
environmental  contaminations, then
washed twice with deionised water, then
absolute ethyl alcohol and used for DNA
extraction.
Fly genomic DNA extraction

DNA was extracted following
Waldschmidt (1997) with modifications.
DNA samples were stored at —20 °C till
to be used. The DNA concentration and
purity were determined with
spectrophotometrica UV absorption at
A260 and A280 and 0.8% agarose gel
electrophoresis.
RAPD-PCR

Total genomic DNA (~50ng) of
each sample was subjected to RAPD
assay according to William et al, (1990)
in final volume of 25 pl include 1.0 x
final  concentration of  pre-mixed
OnePCRTM 2X (GeneDireX Inc, USA),
10 pM of each 10-mere primer separately
(12 deca-nucleotides; A-01, A-02, A-03,
A-04, A-05, A-06, A-07, A-08, A-09, A-
10, A-11 and A-12 (Bio Basic Inc,
Canda) were used for amplifications.
PCR reaction was carried out inside a
thermocycler (Primus 25 advanced,
PEQLAB Biotechnologies GmbH) under
cycling settings of an initial denaturation
at 95°C for 2 min, 45 cycles (94°C for 1
min, 36°C for 1 min and 72°C for 2 min),
and one cycle of final extension at 72°C
for 10 min.

PCR products (15 pul) were
electrophoresed on 1.5% (w/v) agarose



RAPD-based genetic variances between female and male adult house fly M. domesticaL 129

gels using TAE buffer (0.40 mM Tris,
0.20 mM acetate, 2 mM EDTA pH 8),
stained with ethidium bromide (0.5
png/ml). Gels were photographed under
UV light using the Elttrofor M20 SaS
Photo-Gel System (Italy) with Nikon
Coolpix LB40 digital camera. Size of
DNA bands determined comparing with
100 bp DNA ladder (0.1 pg/ul, Solis
BioDyne, Estonia).
Data Analysis

The amplified DNA bands were
monitored and identified from RAPD
images using PyElph gel image analysis
software (Pavel and Vasile, 2012). DNA
fingerprints were scored as
presence/absence (1/0) of fingerprint
bands with discrete molecular weight
sizes. The number of total scored bands,
polymorphic bands, and polymorphism

percentage, and band sizes range were
recorded for each worked primer.

RESULTS
RAPD and Genetic Polymorphism
Analyses:

Twelve (12) deca-nucleotide
random primers were screened for
generating  consistent and  distinct
banding patterns and to assess gender
polymorphism in Musca domestica L.
Ten (10) primers yielded distinctive
RAPD patterns in both female and male
house fly (Table 1), those analysed here.
One primer (A-06) fail with no product
being detected from female and male
DNAs, and that has been omitted, while
another primer (A-01) have only yielded
amplified products from the male DNA
that suspended from data analysis.

Table 1: Characteristic of RAPD primers used. Number of Amplified Bands per gender
(NABands/Gender), Band Frequency per primer (Band Freq/Primer), Band Frequency per
Gender (Band Freq/ Gender), Total number of Amplified Bands (TNABands), Number of
polymorphic bands (NPBands), Number of monomorphic bands (NMBands) Polymorphism
Percentage (POL%), and Range of amplified fragment in base pair (RAF [bp] ).

Sequence NABands/Gender

. Band
oot | gy | Mdomestca | Mdomesica | 0| Freg/ | il | gl | % POL | RAF bp)
Female 9 Male S Primer
A02 | TGCCGAGCTG 1 3 4 0.0702 4 null | 100.00 | 500-1100
A03 | AGTCAGCCAC 2 2 2 0.0351 | null 2 null | 450750
A04 | AATCGGGCTG 6 4 9 0.1579 8 1 $3.89 | 300-1600
A05 | AGGGGTCTIG 7 6 9 0.1579 5 4 | 5556 | 3501700
A07 | GAAACGGGTG 3 2 4 0.0702 3 1 | 75.00 | 550-1000
A08 | GTGACGTAGG 6 4 7 0.1228 4 3 | 5714 | 300-1600
A09 | GGGTAACGCC 3 6 7 0.1228 5 2 | 7143 | 350-1500
A-10 | GTGATCGCAG 3 3 3 0.0526 null 3 null 500-800
A1l | CAATCGCCGT 3 4 5 0.0877 3 2 | 60.00 | 450-1500
A12 | TCGGCGATAG 3 4 7 0.1228 7 mull | 100.00 | 4501200
Total 37 38 39 18 | 68.42
Band Freq/ Gender 0.6491 0.6667
Fifty seven (57) bands were with 2-9 amplified DNA bands ranging

produced with an average of 5.7 bands
per primer, from them 18 bands with a
level of monomorphism of 31.58% were
common between female and male. Out
of whole amplified fragments, 39 were

polymorphic ~ with a  level of
polymorphism of 68.42 9% and an
average number of  polymorphic

fragments/primer of 3.9 (Table 1). The
10 primers generated banding patterns

in size from 350 to 1700 bp as compared
to a 100 bp DNA Ladder (Solis Bio
Dyne). Both primers A-04 and A-05
produced a maximum number of 9
fragments, while primer A-03 only
amplified 2 bands. Primers A-02, A-12
exhibited percentage of polymorphism
%100, primers A-03 and A-10 has no
polymorphism (monomorphic bands),
while for others primers the percentage
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of polymorphism ranged from 55.56 to
88.89.

The highest number of
polymorphic bands (8) was obtained with
primer A-04 while primers A-07 and A-
11 amplified a lowest number of
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polymorphic bands (3 bands). The band
frequency per primer ranged from 0.0339
to 0.1695 as shown in Figure 1. The
RAPD fingerprint banding profile
generated by all 10 primers is presented
in Figure 2.
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Fig. 1: The band frequencies recorded for female and male adults house fly (above) and per the 10

deca-nucleotide primers (below).
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Fig. 2: RAPD-PCR fingerprints profile obtained for female and male adults house fly generated by the
10 deca-nucleotides primers. MW: Molecular weight (100-3000 base pair), Fe: Female, and Ma:

Male.
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Female/Male genotypes comparison:
The band frequency per gender
were 0.6491 and 0.6667 for female and
male adults respectively. Both genotypes
displayed high band frequencies with the
used primers (Table 1), however male
genotypes showed to be slightly higher
than that of female genotypes (Figure
1b). Primer A-05 detected highest
number of 7 and 6 bands in female and
male samples respectively, while primer
A-03 detected the minimum number of 2
amplicons each. A high molecular
weight band of ~ 1700 bp recorded for
the male with primer A-05 while primer
A-02 have only detected a female
gender-specific band of about 650 bp.

DISCUSSION

Herein, the RAPD assay was used
to detect genetic differences between
female and male of adult house fly
Musca domestica L. The RAPD
techniques showed to be useful for
investigating genetic relatedness among
house fly populations (Malviya et al.,
2011), genetic variability of
drosophilidae species (Braganholi, et al.,
2010), analysis of plant male and female
genotypes (Ii, et al., 2012) as well as for
taxonomic relationships to species level
(Edwards and Hoy, 1993).

The RAPD fingerprint obtained
here demonstrated powerful advantages
for detecting sex related polymorphism
in adult house fly Musca domestica L.
The randomly primers used produced 39
polymorphic fragments revealing
instructive gender-related RAPD banding
patterns which also accounted for the
successful experimental PCR conditions
used here. Studies reported that obtaining
a false bands and the assay non-
reproducibility could be due to
effectiveness of PCR reaction conditions
(Quintaes et al., 2004).

Genetic variation in the genotypes
of adult flies was evaluated by RAPD-
PCR. Data showed that the selected

primers displayed moderate to high band
frequencies suggesting occurrence of
gender-based internal genetic variations.
Indeed, the targeting random primers
used here lead to revelling the dominancy
figure of distinctive patterns of amplified
fragments. Such patterns would be as
presence or absence of certain DNA
sequences within the genetic complement
of both female and male adult flies
because the RAPD bands are dominantly
inherited in a Mendelian fashion
(Rothuizen and Wolferen 1994).

The genotypes of adult flies
(female/male) showed higher
polymorphism with the 10 tested primers
that is agreed with the fact that RAPD
loci have higher mutation rates
comparing to other markers (Santos, et
al., 2011). In same time, degree of
polymorphism obtained here accounted
for number of polymorphic DNA bands
detected that actually would be subjected
to internal sex-based genetic variation.
Studies reported that ability of a marker
to resolve genetic variation could be
directly related to the degree of
polymorphism recorded (Souframanien
and Gopalakrishna (2004).

Data showed that the adult flies
(female/male) genotypes exhibited high
band frequencies reflecting a higher
heterogeneity of the fly that could be due
to their large population within variety of
environmental conditions (Sharma et al.,
2009). However male genotypes slightly
higher (value of 0.6667) than female
genotypes (value of 0.6491). This could
be explained by the alteration
flexibilities of male genotypes compared
to the female ones which may suggest
slightly higher heterozygosity in male
housefly that could be necessitated for
survive and successful environmental
adaptations for sake of species growth
rate, resistance to sudden exposed
circumstances (Bangham et al., 2008;
Qingmin et al., 2012), particularly if the
heterogeneity counted for a certain
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genetic allelic variation that effect the
female and male disease transmission
rate and insecticide resistance.

In conclusion, result of the RAPD
fingerprint obtained here demonstrated
powerful advantages for detecting sex
related  polymorphism in  Musca
domestica L revealing instructive RAPD
banding patterns. Both male and female
genotypes showed high polymorphic
variations, however male genotypes
showed to be slightly higher than female
ones. Data suggested occurrence gender-
based internal genetic variations that may

responsible  for  heterozygosity  of
common house flies adults Musca
domestica L. Such  polymorphic

variations (slightly higher in males)
would be necessitated for house flies
growth rate and  environmental
adaptations,  resistance to  sudden
circumstances and chemical applications.
This may drive world’s attention for
developing new strategies against house
flies transmitting disease-causing
organisms. It would be wise that further
work such as identification of RAPD
gender-specific and gene-specific
markers  will be  valuable for
understanding the genetic complement of
that significantly medical important fly.
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