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ABSTRACT

Drosophila melanogaster stands as a premier model organism in biological research, contributing extensively to our
understanding of genetics since the early 20th century. The mapping of numerous genetic mutations to specific chromosomal
loci in this species has been facilitated by its distinct phenotypic expressions and the linked inheritance patterns of certain
genes. Some of the remarkable phenotypes observed in D. melanogaster have provided crucial insights into the mechanisms of
sex determination within the Drosophila genus. Among these is the spontaneous emergence of gynandromorphs—individuals
that exhibit both male and female characteristics. In our laboratory, we recently identified a gynandromorph in the Oregon-R
strain, a highly inbred line that has been maintained under controlled conditions for several years. This short communication
highlights the unique characteristics of this gynandromorph, with a focus on the mosaic distribution of sexual dimorphism,
and the insights into the potential mechanisms underlying its development.
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Gynandromorphs are the individuals that share
male as well as female features (Cokendolpher et al.,
1983). These individuals are completely different from
monoecious (hermaphrodites) forms because monoecious
animals are bisexual and possess normal male and female
reproductive structures. Gynandromorphism has been
observed in a number of insect species like, butterflies,
moths, flies, locusts, crickets, dragonflies, ants, termites,
and bees (Morgan 1914; Nissani 1977; Maeno and
Tanaka 2007; Luciaet al., 2013; Miyaguni et al., 2017;
Morris 2018; Taniyama et al., 2018; Renjith and
Chandran 2020)

Although, reports regarding gynandromorph
have been available across the diversified animal
kingdom but the case of such peculiarity in phenotype
was first discovered by Morgan

melanogaster (1914). In D. melanogaster, there is a

in  Drosophila

distinct variation in the two sexes where, the male one
possesses a slender abdominal end with black coloration
and sex-comb in the first sub-tarsus segment of first pair
of legs. The female, on the other hand possesses larger
abdominal portion with its pointed end laced with a
protrusion called ovipositor. Very rarely, there may be an
appearance of a gynandromorph in its population which is
reported to be of three types (Salceda-Sénchez et al.,
2020). Firstly, bilateral where male and female
morphology are distributed in the two half of the body,
second one is transverse where the male and female
morphology get distributed randomly in the whole body
and the third type is mosaic one where random
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distribution of two sexual characters occurs (Fusco et al.,
2023). We have been able to spot a gynandromorph of the
third category that shows speckled distribution of male
and female characteristics.

OBSERVATION

In one of our laboratory stocks, i.e., Oregon R,
we observed a fly that looked differently from others. It
showed a female-like body size with a tilted ovipositor at
its abdominal tip and possessed sex combs in the tarsus
segment of prothoracic leg as is seen in a normal male
fly. (Figl A). Half of the abdominal tip remained black in
this fly which is in fact, the male characteristic of D.
melanogaster (FiglB). This fly was being observed every
day and on 9th day, it was placed with an adult naive
male to ascertain whether the pair mates with each other.
We observed the vials and transferred the fly in new vials
for next 10 consecutive days, but no egg laying was
observed. Significant reduction in the size of
gynandromorph ovipositor could be seen at about 15™ day
onward. Although, we did not witness the occurrence of
mating between the gynandromorph and the normal male
kept in the food vial, however, change in the shape of the
ovipositor may be due to attempts of mating between
them. Further, at day 25", the gynandromorph fly was
dissected to see its primary reproductive organs, like
ovary/testis. The gynandromorph gonads showed
resemblance with testicular organs, instead of a pair of
ovaries. The thread like paired elongated testes were
found to be excessively long than the normal testes in D.
melanogaster (Fig 2)
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Figure 1: A. Ventral view of fly showing posterior abdominal end of the fly with half male and half female portion,
and, the presence of sex comb in both the pro-thoracic legs. B. Lateral view showing sex comb in pro-thoracic legs
and an ovipositor at posterior end

e

Figures 2: A pair of testes showing elongated tubular structure on either side

DISCUSSION

There are certain reports regarding appearance
of gynandromorphs inD. melanogaster populations
(Morgan 1914, Nissani 1977). In one of such reports, a
fly having left side female (XX) with red eye colour and
the right-side male (XO) having white eye colour was a
matter of curiosity at that time which in fact helped to
understand the phenomenon of sex determination in this
genus. Such gynandromorph developed from a female
zygote having heterozygosity at her white eye gene locus,
i.e., her genotype was w'/w. Half of her body portion
with w'/w genotype expressed as female part having red
eye colour whereas, the other half with w/- genotype
depicted maleness having white eye phenotype. Bilateral
gynandromorphs having half male and half female
structures are mentioned sporadically by researchers
(Morris et al., 2018), however, a fly being genetic mosaic
expressing male and female phenotypes scattered all
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along its body has not been observed so far. This
gynandromorph fly showed the presence of sex combs in
both the prothoracic tarsus segment indicating anterior
part developing as male portion, whereas, in the posterior
abdominal portion, half side as male and other half as
female was observed. Its well-known fact that it’s the
female zygote which may experience chromosomal non-
disjunction particularly, of X-chromosomes giving rise to
a gynandromorph fly, however, the present form
displayed asymmetrical distribution of male and female
phenotypes. Surprisingly, its internal anatomy showed
dominance of male reproductive organs because instead
of ovarian development, it possessed tubular testes.

Among insects with XX-XY or XX-XO pattern
of sex determination, females are homogametic (XX
types). The two XX chromosomes in early female embryo
may undergo unequal separation during mitotic cell
division (non-disjunction of the XX chromosomes)
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causing mosaic distribution of cells. The cells descended
from XX form femaleness and those with XY or XO form
maleness. Since insect’s morphological development is
independent to sex hormones, each cell makes its own
sexual decision (Shingleton et al., 2022). The present
form of gynandromorph is the consequence of XX
chromosome non-disjunction at the initial stage of
embryonic development when the two different types of
tissues (XX and X-) aligned in a mosaic order to make
the adult body.
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