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New mutants in Drosophila simulans.

Sousa-Neves', Rui, Emma Yang?, and Youngmin Chu®. 'Department of Genetics
and Genome Science, School of Medicine, Case Western Reserve University,
Cleveland, OH, 44106; “Department of Biology, Case Western Reserve University,
Cleveland, OH, 44106, USA.

Here we describe 20 novel spontaneous mutations in Drosophila simulans and provide updates of
mutations previously reported.

New Mutants

1- jagged" (jgg*)

ORIGIN: Isolated in April 2012 from the stock Tabacon.

PHENOTYPE: recessive, wings divergent with severe notches along the wing margin or extremely
reduced wings. Sometimes the longitudinal veins are interrupted.

LINKAGE: 1-95.5


http://www.kluweronline.com/art.pdf?issn=0967-3849&volume=6&page=49�

140 Mutation Notes Dros. Inf. Serv. 95 (2012)

NOTE: jgg® suppresses 85% of the crossovers between v and f.

A Figure 1. jagged' wings. A) Wing margin
severely notched and L4 vein interrupted. B)
Wing extremely reduced and the position of the
three campaniform sensilla in L3 veins is
readjusted to this reduction. C) Detail of the
campaniform sensilla of the wing in A. D)
campaniform sensilla of the wing in B). Note

4 that the first sensilla is much closer to the

. crossvein (arrow).

2- jagged” (jgg°)

ORIGIN: Isolated in April 2012 from the stock Tabacon.
PHENOTYPE: Identical to jgg".

LINKAGE: Not determined

NOTE: jgg® suppresses 85% of the crossovers between v and f.

3- Delta® (DIF)

ORIGIN: Isolated in April 2012 from the stock Rincdn the la Vieja

PHENOTYPE: Dominant, strong deltas and vein thickening. DI® exhibits very low transmission to
the offspring. When males are mated to roy homozygous females more than 90% of the progeny die
as embryos.

LINKAGE: Autosomal, linkage to the 3" chromosome is tentative and based on phenotype.

4- roughy” (roy")

ORIGIN: Isolated in June 2012 from the stock Rincon de la Vieja.

PHENOTYPE: Recessive, rough eyes with irregular coloration in males and nearly wild type in
females. Severity of the phenotype in females is influenced by the genetic background. Males
emerge later than females and are short lived.

LINKAGE: 1-15.6

NOTES: Maps near the expected positions of the D. melanogaster rap and rg genes.
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5- odd ball* (ob")

ORIGIN: Isolated from the stock y v f in August, 2012
PHENOTYPE: Mutant for odd ball males vigorously court D. sechellia females. Normally, D.
simulans males are uninterested in D. sechellia females. Courtship towards D. sechellia usually lasts
few seconds and is inhibited by proximity of the males to females. In contrast, ob' mutants sustain
vigorous courtship for more than 30 minutes but are rejected by these females.

LINKAGE: unknown

6- singed” (sn°)

ORIGIN: Isolated from Rincon de la Vieja in September, 2012
PHENOTYPE: Recessive, like singed®

LINKAGE: 1-30.2

NOTE: Alternative name singed®

7- rough eye® (rey")
ORIGIN: mapping cross
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Figure 2. A) roughy
homozygote male. B)
roughy homozygote female.
Note that females are almost
indistinguishable from wild
type. However, upon close
examination female homo-
zygotes often have a very
slight roughening in the
anterior part of the eye.

PHENOTYPE: Recessive, eyes modestly rough with bristles disorganized.

LINKAGE: Not yet determined

8- body bristles miniaturized* (bbm?)
ORIGIN: Isolated from the stock Tabacon in September 2012

PHENOTYPE: Recessive, body bristles very reduced and thin. Male and female sterile.

LINKAGE: Not determined

9- severe wing bubbles® (swb%)
ORIGIN: Isolated from the stock Cabuyal E in August 2012.

PHENOTYPE: Recessive, wings inflated like a balloon with liquid inside (Figure 3). No adhesion
between wing surfaces. With age gas bubbles are formed inside and the liquid between the wings
blackens. Emerging flies already have fully ballooned wings that make their exit from the pupal case
difficult. Body color is darker than the wild type and with a subdued trident in the thorax. Young
females have excellent fertility. Although coordinated, with age the flies become more immotile.
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There is extensive lethality in larval stages. Only 33% of the homozygous flies from heterozygous
parents reach adult stage.
LINKAGE: 2" chromosome.

Figure 3. severe wing
bubbles® mutant male.
Note the inflated
wings (arrowhead) and
the trident in the
thorax (arrow).

10- Minute of Rincén #4 (MR4)

ORIGIN: From sn°.

PHENOTYPE: dominant. Macrochaeta thinner, late emergence and body color pale.
LINKAGE: Not yet determined

11- blistered wings® (blw?)

ORIGIN: from roy* stock in November, 2012.

PHENOTYPE: Recessive, similar to bl. Semi-lethal. Survivors appear healthy.
LINKAGE: Autosomal.

12- captain hook* (ch?)

ORIGIN: Tabacdn stock in October, 2012,

PHENOTYPE: Tarsal segments t1-t5 of all six legs are fused. The distal most segment and claws
are present indicating that the defect probably arises later than the Dpp/Wg cross regulation that sets
up distal leg structures.

LINKAGE: Not yet determined

13- Delta' (DI")

ORIGIN: Tabacon stock in November, 2012

PHENOTYPE: Dominant, deltas in the wing veins. Like Delta®, the transmission of this mutation to
the progeny is low.

LINKAGE: Not yet determined.
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Figure 4. Wild type and a
mutant leg of a ch* female. Note
the fusion of tarsal segments in
the mutant and the presence of
claws (arrow).

Tarsal fusion
and claws

14- dark wood* (dw")

ORIGIN: Cabuyal E stock in November, 2012

PHENOTYPE: body color darker than wild type. Soon after emerging, db* mutants appear darker
than wild type but lighter than ebony, with a grayish/silver color. However, with age, this color does
not mature into a black body color like in ebony or black. Instead it develops as a waxed brown.
LINKAGE: Not yet determined

15- fine hairs (fh%)

ORIGIN: Rincon de la vieja stock in October, 2012

PHENOTYPE: Bristles thin like in Minute mutations, but recessive. Similar to bbm?, except that
males are fertile and females sterile. Females do not lay eggs.

LINKAGE: 4.

Figure 5. A tnd® mutant male.
Note the extensive loss of
macrochaeta in the thorax.
Macrochaeta and microchaeta are
removed and replaced by socket
cells only (inset). Several cells
fail to differentiate in any of the
four types of mechanosensory
cells and develop as -cuticle
(arrows). The tiny trichomes are
preserved.
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16- totally naked® (tnd")

ORIGIN: jgg® stock in November, 2012

PHENOTYPE: Extensive loss of mechanosensory bristles. The loss appears to be partially due to
transformation of the four cells that compose mechanosensory bristles (i.e., glia, neuron, hair and
socket) into socket cells. These defects affect coordination and the flies walk with their 5 tarsal
segments in contact with a surface.

LINKAGE: Unknown

17-hairy-like B* (hIB?)

ORIGIN: Tabacon stock November. 2012

PHENOTYPE: Recessive, microchaeta in the lateral thorax below humerals similar to but less
extreme hl*. Not tested for allelism with hairy-like.

LINKAGE: not yet determined

18- Ubx of Cabuyal (Ubx“"®)

ORIGIN: Cabuyal stock in December, 2012.

PHENOTYPE: Dominant, like the D. melanogaster Ubx'* carried in TM2.
LINKAGE: not yet determined

19- disguised male killer A* (dmkA?Y)

ORIGIN: w*™ sn®swg' stock in December, 2012.

PHENOTYPE: 78% of the recombinants w* and roy* from w>® sn® swg*/ roy* mothers die, while the
reciprocal recombinants w>** and roy" survive. dmkA® behaves as part of a reciprocal lethal system
involving two genes, dmkA* and dmkB'. Alone, dmkA® and dmkB* are viable. Lethality arises by the
combination of dmkA' and dmkB! in a single chromosome. The genotypes dmkB* dmkA*, dmkB*
dmkA?! and dmkB* dmkA* are viable, but dmkA'dmkB? are lethal. Lethal phase is unknown.
LINKAGE: 1-14.0.

20- disguised male killer B* (dmkB")
ORIGIN: roy'stock in December, 2012.
PHENOTYPE: described above in dmkA®.
LINKAGE: 1, to the left of w".

Reciprotal lethal system of dmid s and dmiB«
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Figure 6. Schematic representation of the reciprocal lethal interaction between dmkA® and dmkB™.
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Updates of Mutants Previously Described

hairy-like* (hl*)

ORIGIN: net pm; st e stock

PHENOTYPE: microchaeta in the lateral thorax below humerals. The phenotype is fully penetrant
but with variable expressivity. In the stock swg; net pm; st e; hl most animals have either four or two
extra microchaetae on either side. In outcrosses, only one or two microchaeta and sometimes on one
side only can be seen.

LINKAGE: 4

cy alleles

cy®, cy® and cy™® are different alleles of the same gene. Although each of the alleles is viable, the
combinations cy*/cy® and cy®/cy® are mostly lethal, but escapers of this lethality have curled wings.
MinuteRincc’)n

Mutation is on the 4™ chromosome and was renamed M(4)MR. This mutation probably corresponds
to the D. melanogaster M(4)M101, the only known Minute gene on the fourth chromosome. It was
eventually lost due to the lack of a lethal to balance the mutation.

Linkage map of D. simulans.
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The determination of genetic and physical positions of visible mutations is a valuable tool to
map other mutations of interest. Over the past three years we have reported a number of spontaneous
mutations isolated in D. simulans that serve for mapping purposes. Here we show a linkage map of
some of these mutations in regard to other previously isolated mutations in this species. All genetic
distances are corrected by the Kosambi function and as such may be different from previously
uncorrected positions. Some distances were obtained from recombination between D. simulans and
D. sechellia hybrids.

Table 1. Recombination rate and corrected genetic distances of X-linked genes. The distance
between sn and jgg may be overestimated due to the small sample size.

. . . (sim and
Species h_ybrlds h_ybrlds h_ybr|ds hybrids sim sim sim sim
(sim/sec) (sim/sec) (sim/sec) _.
sim/sec)
Interval ytow ytov vtoswg vtof wtosn wtoroy sntojgg  dmklA to roy+
recombination rate 0.056 0.356 0.066 0.248 0.228  0.098 0.432 0.016
Total progeny 1349 904 487 1391 473 193 146 193

Corrected distance 5.6 44.6 6.6 27.2 24.7 10.0 65.3 1.555




