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Title: 
An investigation of the pleiotropic effects of the wingless mutation on the rate of metamorphosis in Drosophila melanogaster.

Hypothesis:
The wingless gene plays a role in proper timing of metamorphosis in D. melanogaster.
Prediction:
Flies homozygous for the mutant wingless allele will have a reduced or an extended pupal phase of their life cycle (time from pupation to eclosure) compared with homozygous wildtype flies.

Rationale:
The wingless gene is involved in the development of several adult fruit fly structures (Baker 1988, Morata and Lawrence 1977).  Flies homozygous for mutant alleles of wingless have altered wings, genitalia, antennae and eyes. The primordia for all these adult structures form during embryogenesis as structures called imaginal disks.  During morphogenesis these imaginal disks grow and differentiate into mature adult structures (Wolpert et al, 2004). Since maturation of these structures occurs during metamorphosis, it is possible that a defective wingless gene will alter the rate of metamorphosis.  A change in the rate of development would demonstrate that loss of wingless not only affects the final adult structures, but also affects the timing of development of these structures during metamorphosis.  It might suggest that some of wingless’ effects on adult structures may be due to heterochrony.  
Experiment:
Three cultures of wildtype flies and three cultures of wingless flies will be established.  Each culture will be started by introducing 10 male and 10 female adults into a new culture vial.  Adults will be allowed to lay eggs for 5 days and then will be removed from the vials and discarded.  Starting at day 6 the cultures will be examined every 8 hours (6am, 2pm, and 10pm) to identify pupating larva.  The time and date of the first 10 pupating larva of each culture will be recorded.  A total of 30 wildtype and 30 wingless pupae will be monitored. Individual pupae will be tracked by marking the outside of the vial with a marker.   The pupae will continue to be monitored, and the time and date of their eclosure will be recorded.  The rate of metamorphosis for each fly will be calculated as the hours from pupation to eclosure. The mean rate of metamorphosis of the wingless and wildtype flies will be compared with a t-test.

Expected Results:
The first possible result is that the mean rate of metamorphosis of wingless flies is significantly different than the mean of wildtype flies.  This would be consistent with our prediction and support our hypothesis that the wingless genotype influences the rate of metamorphosis.


The second possible result is that the mean rate of metamorphosis of wingless flies is not significantly different from the wildtype flies.  This would be inconsistent with our prediction and would not support our hypothesis.  
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