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One of the outstanding problems in  the Drosophila gene. The gal4 insertion can also be used to
biology today is understanding the clone the Drosophila gene using standard molecular
process of development in higher methods.

organisms. Many workers are
using the fruit fly, Drosophila, to
study development because of the
short time (10-14 days) required to
develop from egg to adult. Fruit
flies also contain much less DNA :
than the mouse or humans, making

it easier to identify genes that are I
important for normal development. l
Many of these genes are e
temporally regulated so they are L
expressed in specific cells at given i
times of development. \l

Identifying developmentally .
regulated genes

Genes that are active at specific
times during development can be
identified in several ways. One f\ /_\
method that has been developed N Eiacer G
recently and has proven to be |
especially effective involves the =T
use of the green fluorescent protein -
(GFP) to 'report' the activity of a "
yeast gene, gal4, introduced into
Drosophila. When the Gal4 protein .
IS expressed, it activates
expression of GFP which can be
detected by its green fluorescence. Fig1l GFP as a reporter for Gal4 expression
Expression of Gal4 depends on

where the gal4 gene is inserted

into the Drosophila chromosomes -

when it is adjacent to a gene

‘enhancer’ that normally drives

expression of a Drosophila gene,

the enhancer can also activate

Gal4 expression to mimic the

pattern of normal gene expression.

The patterns of Gal4 expression

give important developmental

information about the expression of




Follicle cell genes

The Gal4 system has been used
with a GFP reporter to identify
developmentally regulated genes in
the ovary of Drosophila females.
The ovary of Drosophila consists of
a cluster of developing eggs with
the smaller, more immature eggs at
one end. Each of the eggs is
covered by a layer of follicle cells
that secrete the chorion or egg
shell of the mature egg.

Drosophila Ovary

Fig. 2 Drosophila ovary

Three gal4 insertion lines, C654,
T130 and CY2 are all expressed in
the follicle cells but show different
patterns of GFP fluorescence,
indicating differences in gene
regulation during development.
C654 shows bright GFP
fluorescence in posterior follicle
cells of immature eggs but weak
fluorescence in mature eggs, T130
shows bright fluorescence of two
cells each at the anterior and
posterior of developing eggs, and
CY2 shows bright fluorescence of
all the follicle cells of mid-stage to
mature eggs.

Fig. 3 GFP fluorescence in follicle cells of three gal4
insertion lines



Using the Leica fluorescence
stereomicroscope, the follicle cell
fluorescence can be observed not
only in newly dissected ovaries, but
also through the abdominal cuticle
of intact live Drosophila adult
females. The ability to observe the
patterns of GFP fluorescence in
intact live Drosophila will greatly
simplify screening of gal4 insertion
lines for new patterns of
fluorescence to identify further
genes expressed in a
developmentally regulated fashion
in the follicle cells.

CYy2

Fig. 4 GFP fluorescence of follicle
cells in an intact live adult
female)
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The Endow lab studies chromosome and spindle dynamics,
and the mechanisms that ensure proper chromosome
transmission and inheritance. We have identified a kinesin-
related microtubule motor protein, Ncd, required for normal
chromosome distribution in Drosophila. We are now
xamining the mechanisms of Ncd function in chromosome
segregation and the basis of the unexpected reversed
polarity of Ncd movement on microtubules, relative to
kinesin. We also study Kar3, a kinesin motor from S.
cerevisiae. Our goal is to understand the forces that drive
the chromosome movement required for normal cell
division, and the mechanisms of force-producing motor
proteins like Ncd and Kara3.
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