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males carrying a 7(1;Y) and no free Y, the two elements of the translocation segregate from one another regularly
(Nicoletti and Lindsley, 1960). So, from this cross, the only viable progeny were those in which the majority of the X

euchromatin had been deleted from the translocated element. Of these surviving progeny, BS males were selected. These
males were then tested for fertility and for the ability of the duplication to cover sog.

0f219 BS males recovered, only one was both fertile and able to cover sog. This duplication does not cover sd,
exd or baz.

This Dp(],-Y)BSsag+y+ has been used to cover the recessive lethality of sog so that complementation tests
between alleles could be completed, as well as to simplify various crossing schemes involving sog.
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Since the discovery of Sturtevant (1919) that
Drosophila melanogaster has a closely resembling
sibling species D. simulans, both species turned out to
be cosmopolitan and coexistent (Lachaise et al., 1988).
The two species are mainly distinguished by checking
the male offspring of isofemale lines because of
different genital arches (Coyne, 1983; Shorrocks, 1972).
Based on measurements of eye sizes of D. melanogaster
and D. simulans it is possible to make a distinction

between the females (Burla, 1951; Gallo, 1973; McNamee and Dytham, 1993) but it is a painstaking job when large
numbers of flies have to be examined. A high number (up to 45%) of misqualifications of D. melanogaster have been
reported, based on different eye size definitions (McNamee and Dytham, 1993 and references therein). Based on a paper
by Gallo (1973) we decided to examine whether morphological distinction through differences in abdominal
pigmentation patterns was applicable in our population of D. melanogaster and D. simulans.
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The apparent D. melanogaster females trapped in a semi-abandoned Opuntia ficus-indica plantation in
Carboneras (Almeria, Spain; 37°00'51"N; 1°53'33"W) were separated by eye size only from D. simulans, whereas the
flies trapped in other locations nearby were separated at species and sex level by eye size and genital arches.
Simultaneously we checked whether or not D. simulans female eye size correlated with a distinguishable pigmentation
pattern. All flies deemed D. melanogaster were subjected to electrophoresis on hydrolyzed potato starch (Poulik, 1959)
and stained for alcohol dehydrogenase (ADH; EC 1.1.1.1.), which is a diagnostic enzyme between D. melanogaster and
D. simulans (Eisses et al., 1979). The number of misqualifications of D. melanogaster was calculated (Table 1 A).
Almost 21% of the female flies turned out to be D. simulans (Table 1 A 1). For females and males together a general
misqualification of 11% was obtained (Table 1 A 2).
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Figure 1. Pigmentation patterns of the 6th and 7th tergite of D. simulans (a) and D. melanogaster (b - i). Within D.
melanogaster variation is present in the natural population and in homozygous or isogenic laboratory strains Groningen-
SSN (b) and Groningen-FFF (d). None of the D. melanogaster strains was monomorphic.

The large number of flies
emerging from Opuntia ficus-

Table 1. Number of misqualifications of D. melanogaster based on electrophoresis of flies trapped indica  fruits (prickly pears)

in banana baits in a semi-abandoned O. ficus-indica plantation (A-1) and other locations close to collected in the Carboneras

Carboneras (A-2), and of flies emerging from O. ficus-indica fruits collected at the plantation (B). . . .
plantation were separated primarily

Method of distinction Total number of flies % D. simulans by examining the pigmentation
A1 Eye size 226 females 20.8 pattern of the sixth tergite and in
A2 Eye size/Genital arch 437 females/males 11.0 cases of doubt the eye size was
B Pigmentation of 6th tergite and eye size 1078 females 1.68 + 0.26* examined as well. Approximately

Genita! arch 1092 males 0.64 +0.03" equal numbers of female and male
* Empirical Standard Deviation flies have been checked by each of

us. After electrophoresis the
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average percentage of misqualifications of the females was calculated to be 1.68% =+ 0.26. This experimental error is in
the same order as misqualifying male flies (Table 1 B), and mainly due to large sample sizes and time pressure.

The most important difference between D. simulans and D. melanogaster is the black pigmentation which runs
to the ventral margin in D. melanogaster in various patterns (Figure 1 b,c,e-i), whereas the pigmentation border line in D.
simulans makes an angle with the tergite margin. It forms a continuous line with the pigmentation border line in the
seventh tergite (Figure 1 a). The abdominal pigmentation pattern with respect to the sixth tergite was found to be
monomorphic in D. simulans in our population, and in at least two other world-wide different populations (Brasil: Gallo,
1973; USA: Thompson et al., 1979) in contrast to D. melanogaster (David ef al., 1990; Robertson et al., 1977; this
paper). The seventh tergite in D. simulans was almost completely pigmented but for a small area adjacent to the sixth
tergite and its ventral margin (Figure 1 a). However, like in D. melanogaster, some variation existed in the pigmentation
pattern of the seventh tergite of D. simulans with only small spots like those of D. melanogaster in Figure 1 g. Robertson
et al. (1977) described the locus fap (female abdomen pattern) to be residing on the extreme tip of the 3L chromosome,
with some effects related to chromosome four. The D. melanogaster Groningen-FFF strain, used as a reference in
electrophoresis, showed a pigmentation pattern in the sixth tergite like D. simulans (Figure 1 d), but in contrast the
seventh tergite was pigmented differently. This strain was homozygous for Adh® and aGpth on the second chromosome
and Odk® on the third chromosome. This might be the reason why the Groningen-FFF strain with some homozygosity on
the third chromosome was different from the other D. melanogaster strains.
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Szakmary, A. Laboratory of Molecular Genetics, Somatic Mutation and Recombination tests are
NIEHS, NIH, P.O.Box 12233 Research Triangle Park quick, simple and easy to perform. Because of their
NC 27709. A short guide to scoring mosaic cell clones versatility more and more researchers in different fields
in the Drosophila eye. use them for different purposes. Several different

systems have been developed. Some use bristles and

color on the body (e.g., markers y and sn) or trichomes
on the wings (markers mwh and fIr). Mosaicism in the eye allows a lot of variation due to the large number of possible
genetic markers. Still the best way to learn to identify mosaic clones correctly is to visit a laboratory where it is done
routinely. This short guide is intended to help when eye mosaicism should be used and a visit is not possible.
Photographic examples will be made at the image section of FlyBase.

We use a regular dissecting microscope (binocular) at a magnification of 35-75x. The lights are common light
boxes with swan neck point lights. Position the lights on the same side giving you light and shade but minimum
reflection. Adjust brightness to whatever feels comfortable over a long time period.

Scoring mosaic clones is certainly subjective; therefore, consistency is more important than absolute accuracy.
One rule of thumb is, if you are in doubt whether you have a mosaic clone exclude it. When scoring do record spot sizes,
i.e, number of mutant ommatidia in a clone. This can give you additional information, e.g., age of larvae at time of
treatment, and serve as an additional control, because the distribution over size classes (2, 3-4, 5-8, 9-16, 17-32 etc.)
should fit a Poisson-distribution (often only one-sided). However, factors such as metabolic activation or stability of the
mutagen can distort it.

The flies are scored initially in a solution of 90% EtOH, 9% water, 1% Tween20. Once the flies are dead, this
solution can be replaced by 2% aqueous Tween20. I prefer dark, matte tiles because they are easier on the eyes. Focus on
the highest points of the eyes and bring other parts into focus by lifting the plate on one side. Position and move the flies
with a thin but stiff brush. Turning the flies from light into the shadow and back-will reveal mosaic clones that would not
be visible in direct bright light. The shape of ommatidia and spots is important to distinguish them from artifacts like
chemical burns or developmental disturbances. Because ommatidia are hexagonal in shape small spots have typical
shapes of multiple hexagons. The color of spots depends not only on genotype but also on the size of the spots in the case
of the white gene as marker in a wild-type background only large mosaic clones appear white. The clones are actually



