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ABSTRACT

As an organism develops, multiple cellular processes need to occur in order to
specify and organize tissue. One essential process is the establishment of cell polarity,
which drives cell fate specification and stem cell differentiation. Another key process is
programmed cell death, which is important for tissue remodeling and clearing damaged
or diseased cells from the body. A loss in cell polarity can lead to defects in tissue
organization and carcinogenesis. Defects in programmed cell death can lead to
autoimmune diseases and cancer. However, hyperactive programmed cell death can lead
to neurodegeneration. The Drosophila ovary, which is composed of germline and somatic
cells, is an excellent model to study both cell polarity and cell death. In the germ cells,
oocyte fate is specified and maintained through the asymmetric localization of cell cycle
and cell polarity RNAs, proteins, and organelles, such as mitochondria, to and within the
oocyte. Additionally the somatic follicle cells, which surround the germ cells, require a
specific apical-basal polarity to function. During oogenesis, programmed cell death can

be induced within the ovary to prevent oogenesis from maturing under low nutrient, high



stress or crowded conditions. When this occurs, the germline is cleared from the ovary by
a process known as engulfment. Somatic follicle cells surrounding the germline
synchronously enlarge and engulf the corpses of the dying germline cells. It is unknown
what triggers the enlargement of the follicle cells. Previous research has shown that the
apical side of a follicle cell is heavily marked by cell polarity proteins, to specify the
apical side away from the lateral and basal sides. Since many important genes regulating
both cell polarity and engulfment are conserved between Drosophila and other
eukaryotes, we can study the establishment and maintenance of cell polarity and its role
during engulfment to obtain a better understanding of these processes in mammals and
their relevance to diseases. This dissertation investigates the role of cell polarity in both
the specification of oocyte cell fate, and the organization and enlargement of the follicle

cells during engulfment in the ovary.
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