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It was previously reported that dietary restriction may disturb sex ratio (och Felix Zajitschek, 2012), as
well as diet of females (Hu et al., 2012). Deviation from 1:1 sex ratio observed in our experiment was
recorded only for flies maintained on carrot substrate after transferring to the new nutritional environments.
Such sex ratio distortion may arise at least partially as a consequence of different sex-specific mortality in
earlier developmental stages in flies maintained on carrot, i.e., one sex may be more sensitive to different
nutritive conditions during development. This assumption should be further tested in the context of sex-
specific nutritional requirements during development and adaptations to new nutritive environments.
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One of the four major geographical and host plant associated population groups comprising
Drosophila mojavensis resides on Santa Catalina Island, California (Heed, 1982; Ruiz et al., 1990;
Wasserman, 1992; Etges et al., 1999). Host cacti used include Opuntia littoralis, O. oricola, and O. demissa
(O. oricola x O. ficus-indica hybrids) (Barbour et al., 2007; Beckenbach et al., 2008) as other mainland hosts
are absent on Santa Catalina Island. Based on initial observations of polytene chromosomes from larvae of a
moderate (n = 30) number of wild-caught females in 1981, these flies were reported to be homokaryotypic for
second chromosome 2abcfghqrs (ST) and third chromosome 3abd (ST) similar to mainland California
populations in the Mojave Desert (Ruiz et al., 1990).

In recent analyses of chromosomal evolution using the sequenced genome of Santa Catalina Island D.
mojavensis (Drosophila 12 Genomes Consortium, 2007) and the recently sequenced D. buzzatii genome
(Guillén, 2014; Guillén et al., submitted), inversion breakpoint analyses of the third chromosome suggested
that these Santa Catalina Island flies were actually homozygous for an alternate gene arrangement 3f* (MU =
Mulege). Here we analyzed the karyotypes of the sequenced strain from Santa Catalina Island provided by the
UC San Diego Drosophila Species Stock Center, stock number 15081-1352.00 and another stock collected
from Santa Catalina Island in 2004 by Brian Counterman (SCO05) derived from 113 wild-caught adults,
including 63 adults reared from Opuntia cactus rots. We also made a series of crosses with other populations
and conclude that the third chromosome in Santa Catalina Island populations of D. mojavensis is uniformly
homozygous for gene arrangement 3f* (MU).
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Figure 1. Chromosome 2 ST/ST from
Santa Catalina Island. T: Telomere;
C: Centromere.

We analyzed 10 larvae from
the genome strain. They all had the
same karyotype, i.e., homozygous for
arrangements 2ST and 3f (Figures 1,
2; Table 1). Karyotypes of another 30
larvae were analyzed from the more
recently collected SCO5 stock and
revealed the same chromosome
configuration, i.e., all were 2ST/ST 3
f/#  homozygotes  (Table  1).
Confirmation that Santa Catalina
. Island 3f? chromosomes were the same
as those observed in other parts of the speC|es range was shown in Santa Catalina Island x Punta Prieta
reciprocal crosses where thlrd chromosome homozygotes were completely syntenic (Flgure 3).

. : The identity of 3f° was also confirmed by
comparing the Santa Catalina Island chromosome 3
with a drawing (Figure 4) of a chromosome 3f* (MU)
from stock A564 Santa Rita, Baja California made in
1983 by A. Ruiz.

Figure 2. Chromosome 3f%/f* from Santa Catalina
Island. T: Telomere; C: Centromere.

The other stocks used were: A900 from
Santa Rosa Mountains, Arizona; A997 from the
Providence Mountains, eastern Mojave Reserve,
California; A975 from S. Bahia de Concepcion, Baja
California; A976 from Santiago BCS, Baja
California; PP08 from Punta Prieta, Baja California;
LBO09 from Las Bocas, Sonora; and PO88 from Punta
Onah, Sonora.

We analyzed 4 larvae from strain A975.
They were all homozygous 2ST/ST and 3ST/ST.
Then we made crosses with 10 virgin females from
Santa Catalina Island and 10 males from each of the
other stocks of D. mojavensis. For the crosses SC05 x Punta Prieta and SC05 x Providence Mtns., we made
reciprocal crosses with 10-20 adults of each sex. We cytologically analyzed the larvae of the F; and the results
are shown in Table 1. A 2¢°/ST heterozygote (29° = LP, the La Paz gene arrangement) is shown in Figure 5.
3f4/ST heterokaryotypes from two different crosses with Santa Catalina Island are shown in Figure 6.

Discussion

Based on previous cytological evidence (Ruiz et al., 1990), the sequenced genome of Santa Catalina
Island D. mojavensis was considered to correspond to the ST arrangements on both chromosomes 2 and 3
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(Schaeffer et al., 2008). However, our reanalysis of D. mojavensis populations on Santa Catalina Island,
California, shows that they are homozygous for second chromosome gene arrangement ST and third
chromosome gene arrangement 3f°. Thus, the D. mojavensis third chromosome drawing shown in Figure 12 of
Schaeffer et al. (2008) does not actually correspond to the photomap depicted underneath.

Figure 3. Third chromo-
some 3f%/f* homozygotes
from the cross Santa
Catalina Island x Punta
Prieta  (PP08), Baja
California showing com-
plete synteny. T: Telo-
mere; C: Centromere.

[ Figure 4. Chromosome 3f (MU)
% g from A564 Santa Rita, Baja
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Etges et al, 1999), our

observations suggest a Baja California origin of the Santa Catalina insular populations rather than mainland

California. Northern Baja California D. mojavensis populations are polymorphic for 3f* and 3ST, but are

currently limited further northwards due to the distribution of its host plant, agria cactus, Stenocereus

gummosus. No coastal, Opuntia-using populations of D. mojavensis are currently known in southern

California. It is also possible that mainland California and Arizona populations were more polymorphic for

the third chromosome in the past and, after colonization of Santa Catalina Island, underwent a reduction in

inversion polymorphism with the island founders subsequently going to fixation for 3f%. Further, statistical

parsimony analysis of mtDNA COI sequence variation suggested Baja California as the probable source of
Santa Catalina Island D. mojavensis populations (Richmond et al., 2013).

Our remaining observations about karyotypic diversity among populations of D. mojavensis are
largely in agreement with past surveys. The following observations are tentative, however, due to moderate
sample sizes. F; larvae from crosses involving mainland Sonora populations, i.e., SCI x LB09 and SCI x
PO88, were all heterozygous for chromosome 2, 2q5/ST and 3 chromosome 3, 3f%ST, indicating that these
stocks are likely homozygous for 2g° (LP) and 3ST. The cross involving an Arizona population SCI x A900
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produced F, larvae with both 2¢°/ST and 2ST/ST, but all were 3f%/ST suggesting this stock is fixed for 3ST but
still segregating for second chromosome arrangements 2ST and 2¢°. This stock was collected and karyotyped
in 1975 and 1985 and was fixed for 2ST in both collections (Etges and Heed, 1987) suggesting possible

laboratory contamination.

Table 1. Chromosomal constitution of Drosophila mojavensis stocks and the progeny in crosses

in this study.

Chr 2 Chr3 n'
Santa Catalina Island - 15081-1352.00 2ST/ST 3 10
Santa Catalina Island - SC05 2ST/ST 3 30
South of Bahia de Concepciodn, Baja California - A975 2STIST 3ST/ST 4

Providence Mountains, CA - A997

2STIST 3ST/ST 28

Santa Catalina Island x Las Bocas, Sonora - LB09 29°/ST 3fST 19
. . 29°/ST 3F/ST 7
Santa Catalina Island x Santa Rosa Mountains, AZ - A900 2ST/ST 3/ST 3
Santa Catalina Island x Punta Onah, Sonora - PO88 29°/ST 3FST 10
Santa Catalina Island x S. Bahia de Concepcién, BC - A975 2ST/IST 3/ST 5
Santa Catalina Island x Santiago, Baja California Sur - A976 2q°/ST 3fST
. . . i 3F/ST
Santa Catalina Island x Punta Prieta, Baja California - PP08 ?? 3R 10
Santa Catalina Island x Providence Mountains, CA - A997 2ST/ST 3/ST 15

» humber of larvae karyotyped.

Figure 5. An F, heterozygous 2q°/ST karyotype from the
cross SCI x PO88.

In Baja California stocks, all four larvae from South
of Bahia de Concepcion, Baja California (A975) were
homozygous for 2ST and 3ST, and all SCI x A975 Fls
were homozygous for 2ST and heterozygous for (3f/ST)
suggesting this stock is homozygous for 2ST and 3ST.
Offspring of wild-caught females from this region in Baja
California collected in 1971 and 1974 (Johnson, 1980) were
polymorphic for 2ST, 2g° (LP), and SL (San Lucas gene
arrangement) suggesting the A975 stock has lost
polymorphism in laboratory culture. Similarly, F; larvae
from crossing SCI to the stock derived from Santiago, Baja
California Sur (A976) were all chromosome 2
heterozygotes, 2g°/ST, and chromosome 3 heterozygotes,
3f%/ST, suggesting this stock is fixed for 2¢° and 3ST.
However, a collection of wild flies in 1982 revealed that the
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frequency of 2g° = 0.98 and 3f* = 0.94, n = 82 (Etges et al., 1999) suggesting that our sample sizes were low,
and inversion frequencies have changed in culture over many years.

Figure 6. F; heterozygous 3f%/ST karyotypes from A. SCI x LB09, and B.
SCI x Providence Mtns. crosses. T: Telomere; C: Centromere.
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