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Drosaphlla melanogaster is a good model system for

predisposition to alcoholi: Flies
exhibit a characteristic beh upon alcohol exp e
that i hyp! tivity and then Flies also

become tolerant to drug exposure, with one or multiple
exposures or chronic exposure. The alcohol-based
behaviors are robust and easy to illicit and analyze, ideal
for introducing behavioral analysis to undergraduates.
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The fly system also has many tools amenable to
analysis that are easily manipulated by students.
Pedagogies using the model and tools can be used to
engage students in active learning in order to achieve
student outcomes related to model systems, genomic
analysis, use of computer tools, and data analysis.

As part of laboratories in General Biology and
Neurobiology, insertion mutations available as part of
the Fly Genome Project are being screened for
alterations in ethanol sedation behavior and tolerance.
The project has involved about 400 laboratory students
and three research students. These inserts disrupt
specific identified genes; so once an insert has been
identified that alters the behavior, it can be quickly
contextualized using Flybase. Inserts that show altered
behavior are confirmed and examined in more detail as
part of a student-directed research program.

The screen thus far has yielded a range of defects
and mutants. Mutants that are sensitive to alcohol
appear at a higher rate in the insertion population than

it and altered sedation ki are more
common than inserts that affect tolerance behavior.

Student Outcomes and Assessme
Implementation of this module in its current form

occurred 2 years ago as part of an revamped Gen Bio
lab curri of the dule is ongoing.

For these laboratories we defined a set of student
outcomes. Since most of the outcomes are for a 100
level course, the expectations are modest. We looked
for students to explain:

The role of model organisms

Some basic genetic concepts

Genome projects and data bases

How behavior can be observed, quantified, and

analyzed.

How to use simple statistical tests to analyze and

assess data.
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# of insert lines screened

# of positive classroom lines
# of positive/number screened
# of confirmed positives 43
accuracy of classroom screen  86%
# of strains that are sensitive 37

# of strains that are resistant 6

Selected strain for future analysis 16

Acute tolerance data for selected strai

Acute Tolerance

Student mastery of these ot were
through a lab report, performance on a lab exam, and
performance on lecture exam on genetic concepts

Effecti of the i dule was d by
paring prior to introducing the modul
with oL after impl iting the modules as well

as student feedback on the modules.

For example with the same lecture instructor, the mean
on the lecture exam rose from 79 to 81. While we saw
no improvement on the overall lab exam, we are
currently assessing student performance on specific
questions pertaining to the lab.

. Ten or so flies were put into a test tube
. A cotton ball soaked with 95% EtOH was placed at the

The Berkeley Drosophila Genome Project
has created an insertion into almost every
gene in the genome. These insertion
mutants can be screened for alcohol
sedation phenotypes. All stocks were

obtained at the Bloomington Stock Center.

The location of the gene disrupted and its
genetic and molecular characteristics
where determined using FlyBase, the
Drosophila data base
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. Fly behavior was observed. The sedation time for

each individual fly was recorded. The mean sedation
time is the average sedation for any given number of
individuals. In classroom experiments N=10-20 flies,
In confirmation experiments N=50

. Wildtype and insert mutants were statistically

compared using t-test with a P< 0.05 considered
significant

. For tolerance, alcohol was reintroduced 1 hr after the

first sedation. First and second sedations were
statistically compared using t-test with a P< 0.05
considered significant

in Progress

Apparently there are many genes in the genome that can alter
sedation rate. At best this can only be an initial screen for genes
that could be a predisposing factor for alcoholism

When compared to the wildtype, the majority of the insertion
strains displayed increased sensitivity to alcohol.

The initial screens done by the Intro to Biology and Neurobiology
labs provided a useful foundation for determining which mutants
should be chosen for further analysis.




