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Abstract

Background: Drosophila melanogaster flies are smooth, low upkeep and safe model organisms, they can be effortless-
ly used in different fields of life sciences like genomics, biotechnology, genetics, disease model, and Wolbachia-based
approaches to fight vectors and the pathogens they transmit.

Methods: Fruit fly specimens were collected in 25 districts (14 provinces) of Iran and their morphological recognition
was proven by molecular analysis based on sequence homology of mitochondrial COIl barcode region. Essential in-
formation and specific requirements were provided for laboratory rearing of D. melanogaster.

Results: Drosophila melanogaster colonies were found in 23 out of 25 districts. Also, five related species coincident
with D. melanogaster were reported in this study including D. ananassae/D. parapallidosa, D. hydei, D. repleta, Zapri-
onus indianus (Diptera: Drosophilidae), and Megaselia scalaris (Diptera: Phoridae). The Iranian D. melanogaster mo-
lecular signature and their rearing techniques have been described here. The complete life cycle, from (egg to adult),
takes approximately 8 days at 25 °C. Some biological points have been presented with highlighting capturing, rearing,
culturing, and embryo collection along with primitive recognition and segregation between females and males have
been presented. A recipe for culture media and the quantity of various ingredients have been provided.

Conclusion: This is the first report on the D. repleta and D. ananassae/D. parapallidosa species for the country. Re-
sults of this study provide efficient and effective rearing procedures which are requirement for both small-scale for fa-
cilitating entomological research and large-scale use in justifiable vector control management such as disease model or
Dengue control.
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Introduction

The fruit fly Drosophila melanogaster (Meig- to produce and maintenance, low-cost, have a
en), a miniature insect nearby three mm long, little life length (15-20 days), are relaxed to sex,
was used broadly as a model organism biology and need very little area or special tools (3, 4).
through the last era and for genetics research Drosophila melanogaster is utilized as a typi-
(1). Fruit flies act for a model investigative de- cal organism to study fields varying from es-
vice for exploring genetics and biology (2). Mor- sential genetics and disease models to the im-
gan received 1933 Nobel Prize for a succes- provement of tissues and organs. There are about
sions of genetic studies of Drosophila that di- sixty percent homology between Drosophila ge-
rected them to make the chromosome model of nome and that of humans. Drosophila genome
heredity (1). has few redundant region, and approximately

Drosophila melanogaster fruit flies are cos- more than 70 percent of the genes accountable
mopolitan in distribution, easy to capture, easy for human diseases or disorders have similar
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gene in fruit flies (5). These traits, together with
a short production time, small maintenance costs,
and the readiness of powerful genetic apparat-
uses, permit the fruit fly to be desirable to search
difficult pathways associated in biomedical re-
search, containing cancer (6). The full genome
of D. melanogaster was sequenced in 2000 (7).
The likelihood to subordinate the supremacy of
traditional genetics with an extensive variation
of molecular and cellular methods has fascinat-
ed many scientists to study on Drosophila in
different disciplines, including cell biology, neu-
robiology, regulation of aging, behavior, gene
expression, development, and the physiopathol-
ogy of human disorders or diseases (1).
Wolbachia bacteria are best known for their
capability to guard their hosts against and to in-
hibit the transmission of pathogens. Wolbachia
protection against pathogens was first report-
ed in Drosophila, where host flies containing
Wolbachia had higher persistence contrasted to
uninfected flies when confronted with RNA vi-
ruses (8-10) or the entomopathogenic fungus
Beauveria bassiana (11). In mosquitoes,
Wolbachia inhibits or interferes the reproduc-
tion and spread of human pathogens particular-
ly arboviruses (e.g., dengue virus) and insect-
specific viruses (12), rodent and human malar-
ia parasites (13-16), and non-human animal
pathogens containing the filarial nematode Bru-
gia pahangi (17, 18). The model organism D.
melanogaster naturally harboring the wMel
Wolbachia strain which is well recognized for
cytoplasmic incompatibility (CI)-induction and
preventing the dengue transmission. Syncytial
embryo microinjection has been employed
broadly for transferring Wolbachia in different
insect classes (19). A Wolbachia strain sepa-
rated from D. melanogaster (wMel) and arti-
ficially introduced in the mosquito vector Ae-
des aegypti, is currently being used as a bio-
agent to control the transmission of mosquito-
borne diseases such as Zika, Dengue, and
Chikungunya. wMel and wMelPop strains
strongly reduce Dengue virus transmission from
infected mosquitoes (20). Literature indicates
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that several mechanisms might have been in-
volved in the suppression of pathogens within
vector body including struggle for a inadequate
resource such as cholesterol, production of re-
active oxygen species (ROS), instruction of im-
mune genes, and subsidiary host gene regulation
over other cellular machinery (sSfRNA, RNAI)
(22).

Recently, the discovery of Ae. aegypti in
the south of Iran caused great concern to pre-
vent its expansion in that area and probable
transmission of the diseases for which it is a
vector. Approaches using Wolbachia for the
prevention of diseases transmitted by normal
and un-infected insects depend on the effective
founding of constant Wolbachia infections, typ-
ically by embryonic microinjection of Wolbach-
ia-infected cytoplasm or purified Wolbachia
from infected insect hosts, including D. mela-
nogaster (22). The success of embryonic mi-
croinjection operation requires continuous pu-
rification of Wolbachia from donor D. mela-
nogaster and inject purified Wolbachia into Ae.
aegypti recipient embryos to determine the op-
timal number of Wolbachia-infected individu-
als that need to be introduced into the natural
population.

Transfection techniques normally employed
embryonic microinjection to relocate Wolbach-
ia-infected embryo homogenate or embryo cy-
toplasm. The embryo cytoplasm or homogenate
ought to be infused at 25 °C in less than five
hours (23) and it is unbearable to use embryo
cytoplasm or homogenate in following injec-
tion. Therefore, laboratory rearing of D. mel-
anogaster flies to take permanent access to
many Drosophila embryos (early embryos
will collected every 30 min) for the purifica-
tion of Wolbachia bacteria or direct transfer
of Wolbachia-infected embryo cytoplasm in
Aedes embryonic microinjection operation is
highly needed.

For these reasons, providing laboratory rear-
ing of fruit flies of D. melanogaster makes a
perfect model organism for rearing in our re-
search laboratory. This study was conducted to
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provide basic biological information and rearing
in laboratory conditions associated D. melano-
gaster flies from Iran.

Materials and Methods

Study area: Field collections of Drosophila

We have tried to collect fruit fly specimens
from a wide range of geographical regions (25
districts, 14 provinces) throughout the country.
Adult fruit flies were collected from different
habitats: human dwellings, jungle, and riverside,
using the methods described in Hoffmann et
al. (24).

Fruit flies were collected by retaining con-
tainers with banana in the stands and netting
the adults afterwards a few hours, or by col-
lecting adult fruit flies immediately from fall-
en fruit. The collected specimens were trans-
ferred to the Insect Molecular Biology Labor-
atory in the School of Public Health, Tehran
University of Medical Sciences, Tehran.

Species Identification

Adult fruit fly specimens were recognized
to species level using a standard morphologi-
cal key (25). Moreover, PCR-directed sequenc-
ing of mitochondrial DNA cytochrome ¢ oxi-
dase subunit 1 (barcoding region) was used to
confirm morphological identification for a sub-
set of specimens, including the unknown or sus-
pected specimens that had lost crucial identi-
fying morphological characteristics. Collins et
al. (1987) method was used to extract genomic
DNA (26). A 710 bp barcoding region of the
mtDNA-COI gene was amplified by polymer-
ase chain reaction (PCR), using the following
primers: LCO 1490 (5'-GGTCAACAAATCA
TAAAGATATTGG-3") and HCO 2198 (5'-
AAACTTCAGGGTGACCAAAAAATCA-3")
(27). The PCR reaction was performed in a
overall volume of 25 uL using the Taq DNA
Polymerase 2xMaster Mix RED, Ampligon
(Denmark), with the following reagents: 12.5
pL of Master mix, 1 pL of each primer (10 mM),
10-20 ng (1-2 pL) of DNA extract, and 8.5—
9.5 uL of double distilled water. The PCR ther-
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mal program was 5 minutes at 94 °C, followed
by 30 cycles of 45s at 94 °C, 30s at 50 °C, and
1 minute at 72 °C, with a final extension at 72
°C for 10 minutes. PCR amplicons were as-
sessed by 1% agarose gel electrophoresis, fol-
lowed by GreenViewer staining and visualizing
using a UV transilluminator. Sharp and cleaned
amplicons were sequenced bidirectionally by
the Genetic Codon Company, Tehran, Iran, us-
ing the same primers as for PCR amplification.
The quality of raw sequences was enhanced us-
ing the Chromas 2.6.5 program, by deleting re-
gions with poor quality at both ends of the se-
quences. The consensus of sure sequences was
inspected using the NCBI (nucleotide collec-
tion) database package (28).

Life Cycle and some bionomic characters of
D. melanogaster

Drosophila belongs to dipteran insects with
holometabolous metamorphosis and has distinct
stages of development including egg, larva, pu-
pa and adult. Duration of these stages can be af-
fected by the temperature (2). Drosophila
melanogaster flies were reared in 500- and
1000 mL plastic culture bottles with cotton
plugs. They were maintained at room
temperature of about 25 °C during the entire
experiment. Flies were monitored for devel-
opment events, and average durations of dif-
ferent stages in their life.

Sexing of fruit fly specimens at pupation
and adult stages was performed using morpho-
logical characters (29). The criteria for identi-
fication virgin specimens were explained accord-
ing to the meconium and or the time passed af-
ter adult emergence.

Culture medium preparation:

The materials and recipe to prepare culture
medium for fruit flies was provided in this study.
Generally, agar powder, wheat flour, sugar, yeast
(dried), and propionic acid are necessary for the
medium.
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Results

Drosophila melanogaster distribution in Iran

In total, 1273 fruit flies were collected from
the study areas (25 districts of the country) and
identified to species level using morphologi-
cal characteristics and or COIl barcoding se-
quences, through comparison with Genbank pub-
lished sequences. Most of the flies found in this
study belonged to D. melanogaster (21 out of
25 colonies) (Table 1). In addition to D. mela-
nogaster, five other drosophilae or related spe-
cies including D. ananassae (Doleschall) or D.
parapallidosa (Tobari), D. hydei (Sturtevant), D.
repleta (Wollaston), Zaprionus indianus (Gup-
ta), and Megaselia scalaris (Loew) were found
respectively from Chalous-Pakdasht, Tabriz,
Chabahar, Kerman, Mashhad, and Ramsar lo-
cations (Fig. 1). This is the first report of the
species D. repleta and D. ananassae (or D.
parapallidosa) in the country.

D. melanogaster sexing
Sexing according to the adult feature
Drosophila melanogaster is sexually dimor-
phous and the sexes can be differentiated by the
following morphological characters as already
explained by (29): males are slightly smaller
than females. Sexing of fruit flies is performed
based on the variations in the magnitude of the
females and males (Fig. 2A). In females, tip of
the abdomen is pointed whereas it is somewhat
rounded in males (Fig. 2A). There are eight seg-
ments in females’ abdomen, with seven being
obviously noticeable whereas the final three ab-
dominal segments are merged in males, so that
only five segments are visibly detectible (Fig.
2A). In D. melanogaster fruit fly, and numerous
other Drosophila species, the males’ abdominal
tip is opaquer than the ones in females (Fig. 2A).
However, the variation in abdominal pigmen-
tation is not true in the newly emerged flies.
The female and male genitalia, evident on the
ventral face of abdominal tip, are clearly dif-
ferent, with the male genital plate showing dark-
er and harder. The males possess a sex comb
(Fig. 2B) as a row of around ten black, stable
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bristles on the first tarsal segment of front legs.
In disparity, female specimens have rather point-
ed posterior ends with no sex combs. Moreo-
ver, females and males can also be recognized
in the pupal stage by inspecting their forelegs.
In the last pupal phase, male pupae can be rec-
ognized by the sex-comb which are black hairy
tufts exhibit on the first tarsal segment of fore-
leg and obvious over the pupal case (Fig. 2C).

D. melanogaster Virginity
Virginity according to adult eclosion time
In fruit fly experiments particularly genet-
ic studies, it is important that female be a vir-
gin to determine genetic background of prog-
eny. A female Drosophila can store and use the
sperm from a single insemination (33). Thus, it
is necessary to select virgin females for genetic
crosses (34). Female fruit fly does not couple
within the first 8-12 h after eclosion from the
pupae (1). In this study female flies mate 4-6
h after eclosion at 25 °C. Therefore, we suggest
females to be separated from the males before
4 h post emerging and kept separately to use
once needed.

Virginity according to meconium

In the initial hours after adult emergence,
young virgin adults are distinguishing from old-
er adults as their bodies will be very light in col-
oration and they are very light with a unique
dark greenish spot obvious underneath the ab-
domen cuticle. This spot is known as meconi-
um, which is the remnants of their last food pri-
or to pupating. The adult flies expel meconium
from the body in a few hours after eclosion.
Adults having meconium may be consistently
considered as virgins yet in a collection that has
not been separated within the 6 h gap (Fig. 3).
We found the freshly emerged adult fruit flies,
sooner less than 6 h post eclosion.

Selecting virgin in pupal stage

In addition to the methods mentioned above,
researcher can separate males and females in
pupal stage. For this purpose, we used a fine
brush to select and separate mature and dark-
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ened pupae. Mature pupae are reserved on a
glass slide followed by examining their ventral
side under a stereo-binocular microscope. Their
legs can be seen via semi-transparent pupal case.
Female’s pupa does not have the sex comb on
their front legs (Fig. 2C) and can be transferred
to a separate food vial.

Culture media for fruit fly maintenance in
laboratory
Rearing media preparation

An exclusive recipe for preparation of fly
food has been prepared in our laboratory. The
necessary materials include agar powder 40—
60 gr, wheat flour 300 gr, sugar 300 gr, yeast
(dried) 200 g, propionic acid 25 mL, and dis-
tilled water 5 liter. Firstly, the yeast, sugar and
wheat flour were mixed in cold water and then
boiled on heater, then slowly added the agar
powder to the medium till agar is completely dis-
solved. The mixture was then cooked on heat-
er for 7-10 minutes. Once the medium temper-
ature reaches close to 50 degrees centigrade, pro-
pionic acid is added and mixed well. Through-
out the preparation, the culture should be con-
tinually blended. The cooked food was poured
in bottles (around 30-40 mL each) and al-
lowed it to harden as it cools down. After-
wards 4-5 h, any damp deposited on the bottle’s
walls wiped dry with fiber and plugged with
cotton. The food is ready to use after one day.
The bottles could furthermore be kept in a re-
frigerator for 1-2 weeks for forthcoming use.

Media for Drosophila embryo collection
Wolbachia-infected D. melanogaster is be-
ing used in transfection studies for Dengue con-
trol program. Flies will kept at 25 °C using nor-
mal Drosophila rearing settings (35). Microinjec-
tion experiments (Transfection of Wolbachia
bacteria to Aedes embryos), require collection
of relatively large number of D. melanogaster
(donor of Wolbachia) early embryos in a lim-
ited time (every 30 min) (23). In general, em-
bryos are gathered in Petri dishes encompass-
ing Drosophila culture, because of the assist
with which they can be collected from the food
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surface. For this reason, the media has been
poured (10 mL) in Petri dishes, then about 150
adult flies that already were numbed in freez-
er for few minutes were released in Petri dish
(Fig. 4A). The lid of Petri dishes was sealed with
adhesive tape to avoid escaping flies. After
adults’ egg laying (Fig. 4B), Drosophila em-
bryo (Fig. 4C).

Drosophila melanogaster Life Cycle

Four discrete stages exist in the life cycle
of D. melanogaster fruit fly: egg (Fig. 5A), lar-
va (Fig. 5B), pupa (Fig. 5C) and adult (Fig. 5D).
Eggs of D. melanogaster are white in color and
are approximately 0.5 mm in length with two
dorsal appendages (Fig. 5A). This two egg
threads or dorsal projections develops from its
anterior end to avoid egg from sinking into soft
breeding places. A fresh culture of D. melano-
gaster can produce new adults in 9 days at 25
°C: 5 days in the egg and larval phases, and 4
days in the pupal period. Principally it should
be noted that higher temperature resulted in a
shorter life cycle. In this study condition at 25
°C, eggs hatched after 24 h, and the 1% tiny in-
star larva appeared. The larval phases comprise
of three mobile steps or instar larvae, the first
(L1), second (L2) and third (L3) instars. After
24 h, the 2" instar larvae appeared and turned
into 3" instar larvae after 24 hours. The first,
second and initial third instar larvae mostly per-
sist inside the food media, aggressively feed,
and raise their body mass. Late third instar lar-
vae get out of food and scramble in seek of a
dry position for pupation, which is commonly
the wall bottle or the upper cover of Petri dish,
where they are sustained in laboratory.

Late third instar larvae stick at dry posi-
tions using the adhesive protein produced by
their salivary glands. For four days pupa com-
pleted their development cycle from white pu-
pa (which in the commencement is white and
soft), brown pupa (harder cuticle and duskier
in color because of sclerotization and chitini-
zation), mid pupa and late pupa with eye pig-
ments which they experience the final molt to
begin the pupal phase.
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At the end of pupal stage, the imago opens nium (Fig 6B and 6C). In the next 2-3 h, the
by driving its way over the anterior end of the wings open out; the body blackens and reach-
pupal case (Fig. 6A). The newly emerged D. es the typical adult body form while the me-
melanogaster fly is lengthened, igniter in col- conium pass away (Fig. 6D). Female flies get
or, and with folded wings with visible meco- ready to couple in 4-6 h after emergence.

Table 1. The distribution of Drosophila spp. and related species in Iran, 2021

No Origin, Direction Fly species GenBank Closest Entry in Genbank, Reference
location ID Number (Country, Similarity rate)
1 Amol North D. melanogaster NA NA NA
2 Chalus North D. melanogaster NA NA NA
D. hydei ORO077700 KJ463782 (USA, 100) DS
KJ671603 (New Zealand, 100) DS
3 Ramsar North D. ananassae or ORO077701 MK659805 (NI, 99.85) DS
D. parapallidosa MK659836 (NI, 99.85) DS
4 Salmanshahr North D. melanogaster NA NA NA
5 Qaemshahr North D. melanogaster NA NA NA
6 Tehran Center D. melanogaster NA NA NA
7 karaj Center D. melanogaster NA NA NA
8 Pakdasht Center D. melanogaster NA NA NA
D. hydei OR077699 KJ671603 (New Zealand 100) (30)
KJ463782 (USA, 100) (31)
9 Isfahan Center D. melanogaster NA NA NA
10 Kashan Center D. melanogaster NA NA NA
11  Shahrekourd Center D. melanogaster NA NA NA
12 Kerman Center Zaprionus indianus ~ OR077697 EF632366 (India, 99.69) DS
EF632355 (Benin, 99.69) DS
13 Bojnurd Northeast D. melanogaster NA NA NA
14 Mashhad Northeast D. melanogaster NA NA NA
Megaselia scalaris ORO077703 MT396285 (S.Korea, 99.55) (32)
(KM88*) AB907181(India, 99.39) DS
Megaselia scalaris KU949579 (Iran, 99.18) (32)
(PM33%) OR077704 JQ941745 (China, 99.70) DS
MT396354 (S.Korea, 99.54) (32)
15 Urmia Northwest D. melanogaster NA NA NA
16 Darreh-ye ~ Northwest D. melanogaster NA NA NA
Qasemlu

17 Miandoab Northwest D. melanogaster NA NA NA
18 Tabriz Northwest D. repleta ORO077702 MG605140 (USA, 98.78) DS
MG605139 (USA, 98.78) DS
19 Sanandaj West D. melanogaster NA NA NA
20 lorestan West D. melanogaster NA NA NA
21 Shiraz South D. melanogaster NA NA NA
22 Ahvaz Southwest D. melanogaster NA NA NA
23 Dezful Southwest D. melanogaster ORO077696 KY559390 (Finland, 99.69) DS
KJ767245 (Uzbekistan, 99.69) DS
24 Zahedan Southeast D. melanogaster ORO077695 KY559390 (Finland, 100) DS
KJ767245 (Uzbekistan, 100) DS
25 Chabahar Southeast ~ Zaprionus indianus ~ OR077698 EF632366 (India, 99.54) DS
EF632355 (Benin, 99.54) DS

NA: not indicated, DS: direct submission, *: Voucher specimen
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Fig. 1. Adult specimens of five fruit flies or related species to Drosophila melanogaster found in the study, Iran, 2021
a: Zaprionus indianus, b: Drosophila ananassae, c¢: D. heydei, d: D. repleta, e: Megaselia scalaris (Original photos)

Fig. 2. Sexual dimorphism in Drosophila melanogaster adults in size, shape, segments, and color of abdomen (A),
presence of sex comb in adult male prolegs (B) and pupal stage (C) (Original photos)

Fig. 3. Meconium on virgin adult Drosophila melanogaster (Original photo)
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Fig. 4. Drosophila melanogaster culturing in Petri dish (A), female’ egg laying (B) and D. melanogaster’s eggs (em-
bryos) in media culture (Original photos)

Fig. 5. Drosophila melanogaster egg with dorsal appendages (A), first instar larva (B), third instar larva and brown
pupal stage (C) and white, brown and late pupa (D) (Original photos)

Fig. 6. Drosophila melanogaster adult eclosion stages: pupal case (imago) ecloses by imposing its way over the anteri-
or end of the imago (A) freshly emerged adult, with light color and folded wings (B and C), adult with expanded wings,
darken body, and attained the typical adult body shape (D) (Original photos)
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Discussin

Despite the extensive use of Drosophila in
biological and genetic research, the fruit fly fau-
na of Iran is inadequately studied. The family
Drosophilidae is an extremely diverse, univer-
sal family of flies that contains fruit flies and
pomace or vinegar flies (36). This is the first
survey to investigate fruit fly specimens’ dis-
tribution from a wide range of geographical re-
gions (25 districts, 14 provinces) throughout the
country.

Previous research on Drosophila species in
the province of West Azarbaijan recorded ten
drosophilid species (37), which were all new to
the west of Iran (except for D. melanogaster).
Interestingly, one drosophilid genus Lordiphosa
Basden and three species Scaptodrosophila leb-
anonensis (Wheeler), Lordiphosa andalusiaca
(Strobl), and D. hydei (Sturtevant), were re-
ported for the first time in Iran. In addition, the
species Zaprionus indianus (Gupta), D. simulans
Sturtevant, D. phalerata Meigen, D. subobscura
Collin, Scaptomyza flava (Fallén), and S. pallida
(Zetterstedt), were recorded in the study area.

In the current study most of the fruit flies
were D. melanogaster (21 colonies), while D.
ananassae (or D. parapallidosa) specimens were
found in only one location, Ramsar in the North
of the country. Although we also found spec-
imens belonging to species like M. scalaris, D.
hydei, D. repleta, and Z. indianus (Fig. 1) re-
spectively from Mashhad, Chalous-Pakdasht,
Tabriz, Chabahar-Kerman. In 2015 the first re-
port of urogenital myiasis due to M. scalaris in
Iran was published (38). Also, this species was
found on human cadavers in Tehran District
(33).

In this study we used the mtDNA-COI gene
for species identification of fruit flies. This gene
has been displayed to be a powerful molecular
marker to identify different insects at species
or even population level. Several studies have
assessed the effectiveness of COI gene and
proved to be successful for many groups of in
vertebrates, such as, flies, mosquitoes, cock-
roaches, and black flies (33, 39-47).
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This is the first report on the described D.
repleta (Patterson) and D. ananassae (or D.
parapallidosa) species for the country. Dro-
sophila repleta, frequently referred to as dark-
eyed fruit fly or dark-eyed vinegar fly, is a
synanthropic species of Nearctic-Neotropical
origin (48). The larvae of this species forage
on yeast in putrefying and fermenting organic
matter (49). Because of this ecological niche,
these fruit flies have turned into pests in vari-
ous settings where food debris exists. In the
agricultural setting, D. repleta fruit fly can be
an annoyance pest in animal and poultry facil-
ities (50). Drosophila repleta has been shown
to scatter from pit toilets into nearby residenc-
es from around 305 m away (51). Spreading of
flies from animal facilities to local houses may
be of some trouble because fruit fly species can
transfer pathogens (52). Black et al. (2018)
showed that D. repleta is a carrier of food-
borne pathogens containing Salmonella Saint
Paul, Escherichia coli, and Listeria innocua on-
to human food (53).

Drosophila hydei belongs to subgroup of
the repleta species group (54). Strangely, this
fruit fly is known to have a long sperm prox-
imately 23 mm, ten times the size of the male's
body (55). Drosophila hydei are frequently ob-
served on dung piles globally and are one of
the more usual flies used as feeders in the do-
mestic animal market. Flightless forms of this
species are reported (56).

The COI sequence analysis of fruit fly spec-
imens in Ramsar, northern Iran, revealed a sim-
ilar sequence homology (99.85%) to either D.
ananassae or D. parapallidosa species. These
two sister taxa are new for Iran, belong to the
subgenus Sophophora, melanogaster group, ana-
nassae subgroup, and the D. ananassae species
complex. Like D. melanogaster, D. ananassae
is a useful model organism for genetic studies
and is among the 12 fruit fly species that its
genome was sequenced (57). Drosophila ana-
nassae is a human-commensal species scattered
in subtropical and tropical regions worldwide,

http://jad.tums.ac.ir
Published Online: Sep 30, 2023


http://jad.tums.ac.ir/

J Arthropod-Borne Dis, Sep 2023, 17(3): 214-228

and it contains a number of sibling or cryptic
species in Asia-Oceania (58-61). This is sug-
gested that D. parapallidosa has recently moved
northward from a tropical (hot and humid) to
a subtropical region and has happened to sym-
patric with D. ananassae there. It is proposed
that D. parapallidosa is constantly sympatric
with D. ananassae, but not the other way around
(62).

Zaprionus indianus was another fruit fly spe-
cies reported in this study. Zaprionus indianus
was reported for the first time from western Iran
(Zirtang-e Siab in Lorestan Province) (63) ac-
cording to BLAST analysis of COI sequences.
This species is known as an invasive species,
also recognized as the striped vinegar fly in
the United State of America and the African
fig fly in South America. This is a fig pest in
the new- and old-world countries, and it could
cause economic lose in the areas they are pre-
sent (64). The distribution and its possible sta-
ble establishing in Iran especially in fig farms
should thus be monitored in the future to eval-
uate its damages.

Drosophila fruit flies are holometabolous
insects and four development stages: egg, lar-
va, pupa, and adult can be seen in their life cy-
cle. In laboratories, D. melanogaster is usual-
ly maintained at 25 or 18 °C (the lower tem-
perature is used principally for keeping stocks)
(1); we prepare 25 °C for all the timing. The
generation time in 25 °C took roughly 9 days
from fertilized egg to freshly emerge adult. At
25 °C a new and fresh culture of D. melano-
gaster produced new adults in nine days: five
days in the egg plus larval phases, and four
days in the pupal stage. Flagg reported that at
21°C a fresh culture of D. melanogaster could
create new adults in two weeks; eight days in
the prepupal stages, and six days in the pupal
phase (34). It is known that development time
of immature stages of insects is affected by
the temperature (65-67).

Maintenance of D. melanogaster fly colo-
nies in laboratory needs permanent supervision
and attention to guarantee that flies are fit and
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there is an optimal condition inside the culture.
Density is one of the important biotic factors
in laboratory rearing of insects. Over-crowd-
ing is a frequent trouble as fruit flies continue
laying eggs and increase their amounts within
the restrained area and resources accessible in
the bottle/vial (29), younger larvae consume ag-
gressively and mainly stay interior the diet un-
til they prime for pupation. Nevertheless, over-
population imposes much the young larvae (1%
and 2" instar larvae) to scramble out of the
food stuff. The D. melanogaster flies must be
relocated repeatedly to fresh bottles/vials with
diet because rotting food and fly remains charm
infecting pathogens like mites, fungi, and bac-
teria. In the existing work we relocated D. mel-
anogaster flies repeatedly to new containers
within 25-30 days. Establishing a new medi-
um with around 10-20 flies in containers and
less than fifty fruit flies in jugs or bottles pre-
vents overcrowding and asserts a vigorous cul-
ture.

To date, the ectoparasitic mite Macrocheles
subbadius and Allantonematid nematodes linked
with mycophagous fruit flies are known as par-
asite interaction with drosophilid colonies (68).
We have maintained a D. melanogaster colony
in the laboratory since 2017. Mites are a main
trouble in any insect laboratory colonies. These
tiny animals can be simply noticed in aged colo-
nies as mites walk surrounding blank pupal cas-
es. They put a pearly feature of 10-20 eggs near
pupae. Mites cause a significant risk to the de-
veloping colonies. In addition to feeding life-
less flies, mites similarly damage vital pupae
and embryos, causing devastation of the fly col-
ony. During these few years, except for some
cases of nematode contamination we didn’t
have any other kinds of major infections in Dro-
sophila cultures. The source of contamination
was discarded in those cases.

Historically, fruit fly colonies in laborato-
ries have been kept on bananas. However, since
banana converts very dim and hard to process,
agar-based culturing medium using wheat cream
or maize powder, has suited universal. Several
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culture media have been introduced, all built
on simple ingredients such as sucrose, propion-
ic acid, yeast (not yeast extract), and agar (1).
Some media encompassing a diverse additives
comprising rice, raisins, oat hulls, pears, and
molasses have been recorded (4). A few of the
procedures applied for grounding of fruit fly
diet in diverse laboratories are (28): 1: Agar-
Maize powder-sugar food, 2: Corn meal-Agar
medium, 3: Wheat Cream-Jaggery Medium, 4:
Corn flour-Jaggery Medium, 5: Banana- Bar-
ley-jaggery medium. In current study culture me-
dia based on Agar powder, wheat flour, sugar,
yeast (dried), propionic acid, and distilled wa-
ter were used for maintenance of flies in labor-
atory. All fly cultures in the food media which
are prepared in this way can be stored in the
freezer for up to 3 months in sterilized bottles.

Conclusion

This is the first report of the species D. re-
pleta and D. ananassae/D. parapallidosa in the
country. Further monitoring and investigation is
suggested for the fruit fly species that can carry
pathogens, food-borne diseases, or act as agri-
cultural pests. Results of this study provide ef-
fective and efficient rearing information and rec-
ipe which are important for both minor entomo-
logical investigation and large-scale exploitation
in maintainable vector control management such
as disease model or Dengue control.
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