CG11148 shows uneven fasiclin III (fas III) expression
Fas III is an antibody developed in mice that is useful for staining many types of
cells in the developing embryo. Originally developed by Goodman, Patel, and Snow, the
anti-fas III antibody stains visceral mesoderm, neuronal cells, and surface epidermal
cells.8 Most embryos of CG11148 show normal expression, but about 10% of the
embryos had noticeable differences. In some embryos, the stripes of the somatic muscles
were clumped together rather than being spread evenly (Fig 4). The differences were
seen around stage 13-15, but even some embryos in later stages showed differences in the
muscle formation.
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Figure 4: Expression of Fas III. A: Wild type embryo stained with fas III staining the somatic
muscles (black arrow). B: CG11148 embryo with clumping in somatic muscles.

CG7224 embryos have breaks in the visceral mesoderm
Staining with fas III on CG7224 embryos showed problems with the formation of
the visceral mesoderm. In stages 12-13, the visceral mesoderm is present as two long
lines of cells before they join together to form the lining of the gut. In 15% of the
embryos in this stage, breaks were found in the visceral mesoderm (Fig 5).
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Figure 5: Fas III expression in CG7224. A: Stage 12 Wild type expression of fas III in the visceral
mesoderm (black arrow). B: Stage 12 embryo with multiple breaks in the visceral mesoderm. C: Stage 12
embryo with small break in visceral mesoderm. D: Stage 12 embryo with large break in the visceral
mesoderm

CG11148 and CG7224 show defects in salivary gland migration
Fork head stains the gut of the embryo as well as the salivary glands. In both
CG11148 and CG7224 obvious defects in the development of the salivary glands were
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noted. Bradley and colleagues identified that proper salivary gland migration depends on
communication between the visceral mesoderm and the salivary gland cells.9
Embryos from the CG11148 line were carefully studied to see if any gross
abnormalities could be seen in the fork head stain. After carefully counting the embryos,
it seems that about 20% of the embryos showed a problem with the formation of the
salivary glands. In some of the embryos, the migration of the salivary glands was much
slower than the retraction of the germ band. Others showed salivary glands that were
misshapen. Some of the salivary glands had C-shaped curves in them while others
completely curled in on themselves rather than stopping at the 90 degree turn that
normally occurs (Fig 6).
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Figure 6: Fork head expression in CG11148. A: Wild type expression of fork head and normal
salivary glands (black arrows). B: L-shaped salivary gland (white arrow). C: Top, normal salivary gland
(black arrow). Bottom, gland curled inward (white arrow). D: Misshapen glands. E: C-shaped salivary
gland.

In CG7224 embryos, it seemed that aside from similar misshaped salivary glands
seen in the CG11148 line, there were also problems with the process of dorsal closure
(Fig 7). When the germ band retracts, cells of the mesoderm come together to reform the
body wall. A number of these embryos were further along in development where the

wall should have been sealed but the process was not yet completed. About 35% of the
embryos counted showed problems with the dorsal closure or also problems with dorsal
closure and issues with the formation of the salivary glands.
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Figure 7: Staining of CG7224 embryos with fork head antibody. A: Wild type expression of
fork head and normal salivary glands (black arrow). B: Salivary glands growing together in a Y shape
(black arrow). C: C-shaped salivary gland (black arrow). D: Stage 14-15 Embryo exhibiting problems with
dorsal closure (white arrow) and curved salivary gland (black arrow)

Lethality of CG11148 in Drosophila embryos
Since there is a know lethality factor for CG7224, the line is not kept
homozygous. The insitu stain for CG11148 shows that there is expression of CG11148
in the mutant fly line. Two different studies were performed to test the lethality of the
mutation. Embryos of both w1118 and CG11148 were collected on grape agar plates were
dechlorinated then transferred onto slides and left in halocarbon oil to mature. After 24
hours the embryos were observed to see if the embryos were developing properly. While
the w1118 showed a small number of embryos that had died, the CG11148 line had around
25-30% lethality. To ensure that something during the collection process was not
increasing the lethality factor, for the second test, the embryos were left on the grape agar
plate. They were counted then aged for 48 hours to see how many eggs did not hatch into
larvae. The data backed up the initial findings and showed about a 32% lethality rate for
the CG11148 line compared to only 7% lethality rate in the wild type flies.

CG11148 shows expression in adult flies
While both CG11148 and CG7224 have embryonic phenotypes, only CG11148
flies showed an adult phenotype. Three different fly lines were observed, CG11148,
Df(4)G and Df(4)38. The deficiency lines have large chunk of the forth chromosome
deleted including the region for CG11148.
In w1118 or wild type flies, there are 5 longitudinal wing veins (Fig 8:A, only 4
veins shown). In adult CG11148 flies, about 70% of the flies had a gap in longitudinal
vein number 4 (L4) while the rest had normal wing veins (Fig 8:B). The gap in the vein
varied from a small gap to a larger gap. The wings aside from having veins for nutrients
also have hairs that have a given polarity. Some of the flies also had the polarity of their
wing hairs disturbed, mostly around the L4 gap, but also very severely where the wings
are extremely malformed and crumpled (Fig 8:F).
In Df(4)G adults, all flies observed had an L4 gap or an L4 gap with planar
polarity problems with the wing hairs (Fig 8:C-D). The adult Df(4)38 flies also showed
an L4 wing gap, but the majority of the flies had a gap in L4 and L5 as well as planar
polarity problems (Fig 8:E).
To confirm that the defect in L4 was due to CG11148, virgin flies of CG11148
were crossed with male Df(4)G or Df(4)38 and the opposite cross was also done using
CG11148 males and deficiency females. If the offspring of the crosses show the wing
defect, it shows that the lack of CG11148 is the likely cause for the problem. In the
Df(4)38 crosses, about 71% of the flies showed a gap or planar polarity problems in the
wing, with most flies showing an L4 gap, but also flies with L4 and L5 wing vein gaps.
The offspring of Df(4)G and CG11148 had similar results with 65% of the flies
expressing a gap in the L4 wing vein. The results confirm that the mutation is present
due to the absence of CG11148 and imply that something in the deficiency for Df(4)38
has an additional factor affecting the development of the wing.

