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The reports presented at the Gametogenesis and sex determination section of the
48" Annual Drosophila Research Conference highlighted the utility of Drosophila as
an excellent model for the basic research, as well as for the studies of specific conserved
mechanisms of development. Studies in the well-established field of oogenesis yielded
new information about mechanisms of mMRNA transport and localization, and provided
further insight into the role of signaling pathways in epithelial patterning. In particular,
female reproduction emerged as an attractive paradigm for analysis of the role of
ecdysone and prostaglandins in adult flies. Broad efforts exploited early gametogenesis
as an excellent model for studies in stem cell biology in order to identify regulators of
stem cell maintenance and to dissect the stem cell/niche interactions, with the main
emphasis on testes. The field of spermatogenesis advanced towards understanding male
germ line differentiation at molecular level, including the mechanisms of transcriptional
and translational regulation of gene expression and the roles of individual testes-specific
genes in specific differentiation events. Finally, in-depth analysis of the sex determination
pathways exposed their complex nature and identified novel players.

OOCYTE PATTERNING: MECHANISMS OF TRANSPORT AND LOCALIZATION
OF TRANSCRIPTS AND PROTEINS, AND LINK TO THE MEIOSIS

A number of reports described recent advances in understanding of translational
regulation and localization of transcripts within the developing oocyte. Shengyin Lin
and others from the Robert Cohen’s laboratory described the molecular cloning and
characterization of Growl, a novel regulator of dorsoventral patterning in the Drosophila
oocyte. Growl binds to the GLS, a conserved RNA sequence that mediates gurken-like
RNA localization. The Growl::GFP fusion protein accumulates to high levels in nurse cells
and along the oocyte’s anterior cortex. Disruption of Growl leads to ventralized eggs with
reduced amounts of Gurken protein at the oocyte’s anterodorsal corner. Matthew Meigh
and colleagues from the Amanda Norvell’s lab studied the effect of colchicine-induced
microtubule depolymerization on distribution of the RNP component Squid. They
found that, surprisingly, Squid distribution within the oocyte is not grossly affected
by the drug treatment, and the Grk mRNA, which is a Squid binding target, it still
associated with the displaced oocyte nucleus. Rebecca Beerman and Thomas Jongens
described their plans to dissect translational regulation of the Drosophila homologue of
the fragile X mental retardation protein (dFMRP) by analyzing the proteins that bind
to the dfmr 3'UTR. Nathaniel Hafer and colleagues from the Paul Schedl’s laboratory
localized the CPEB protein Orb2 in the embryonic nervous system and in the germline
of both sexes, suggesting the role of this protein in the polyadenylation and translational
control of transcripts in these tissues. Vitor Barbosa and co-workers from Ruth Lehmann’s
lab identified a Tudor domain protein Montecristo that is required for dorsal ventral
patterning of the eggshell, meiotic progression, and microtubule-associated transport
of the oocyte determinants Bicaudal D (BicD) and Staufen (Stau) both to and within
the oocyte. The eggshell polarity as well as BicD and Stau localization defects in the
montecristo mutants are independent of Mei-41 or of Mei-P22, implying that Montecristo
functions independently or downstream of the DSB formation and meiotic checkpoint
pathways. Stefania Senger and Mary Lilly examined another gene involved in meiotic
progression and in the regulation of early oocyte differentiation, missing oocyte (mio). In
the mio mutants, oocytes fail to arrest in prophase of meiosis I, instead the oocyte follows
the nurse cells into the endocycle and gradually loses the oocyte fate. The Mio protein
physically interacts with the highly conserved nucleoporin Nup44A/Sehl, a component of
the Nup107-160 complex which is thought to be a structural component of the nuclear
pore. Mutations in nup44A dominantly suppress the mio mutant phenotype, indicative
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of the antagonistic roles for mio and nup44A during early oogenesis.
Daniel Lighthouse et al. from the laboratory of Alan Spradling further
explored the structure and function of the fusome. Screening of the
protein trap collection identified fifteen fusome-localized proteins, of
which 13 were predicted or known to reside within the endoplasmic
reticulum, supporting the idea that the fusome is comprised of
tubular ER. Germline clones mutant for the membrane trafficking
protein Rab11 identified in the screen arrest early in oogenesis and
fail to localize the oocyte marker Orb protein. Moreover, germ stem
cell loss in such clones was observed, indicating the role for fusome
components in the oocyte-directed transport and in the germ stem
cell maintenance.

ECDYSONE AND PROSTAGLANGINS AS REGULATORS
OF FEMALE GAMETOGENESIS

Tina Tootle and Alan Spradling used the oogenesis model to
investigate the role of prostaglandins in insects. Disruption of
Pxt, the likely Drosophila homolog of mammalian cyclooxgenase
(COX)—the key enzyme in prostaglandin synthesis—resulted in
impaired dumping of the nurse cell cytoplasm. This defect was
associated with, and apparently caused by destabilization of the
cortical actin. Specific role of prostaglandins and the identity of Pxt
as a COX1 enzyme were confirmed using exogenous prostaglandin
and COX inhibitors. COX inhibitors also block nurse cell dumping
and forced stabilization of the actin filaments by phalloidin rescues
this phenotype.

Several reports highlighted the role of ecdyson in follicle patterning
and in development of the female reproductive tract. H. Wang
et al. from the John Sisson’s lab demonstrated that RNAi-induced
depletion of the Lava Lamp (LVA) golgin in somatic tissues
causes female specific sterility. LVA functions as an adaptor on
the surface of Golgi bodies for the dynein-associated microtubule
motility factors. Analysis of dissected ovarioles reveals a block in
vitellogenesis. While FCs themselves do not display any discernable
abnormalities in size, number, and morphology in LVA depleted
egg chambers, a significant decrease in ecdysone titre is observed
by radioimmunoassay. Thus, the block in vitellogenesis may results
from disruption of the ecdysone synthesis in FCs, the primary source
of ecdysone in adult females. Jennifer Hackney and colleagues from
the laboratory of Leonard Dobens studied the role of ecdysone
receptor (EcR) as a regulator of follicle morphogenesis. The activity
of EcR is negatively modulated by the ras/MAPK signaling induced
through Gurken-mediated EGFR activation. Disruption of the EcR
function by expression of the dominant negative (DN) EcR form
caused multiple defects in follicle cell migration and stretching,
probably resulting from the increased expression of the adhesion
factors including DE cadherin, disc large, and armadillo. At later
stages, DNECR caused a decrease in the chorion gene expression and
reduced chorion gene amplification.

FURTHER DISSECTION OF SIGNALING PATHWAYS
IN FOLLICULAR EPITHELIUM PATTERNING

The roles of the EGFR, G proteins, and Notch signaling
pathways in patterning and dynamics of follicular cells were further
investigated. Wei-Ling Chang and colleagues from the Li-Mei Pai
laboratory used the HRP-conjugated Gurken to trace the fate of
the ligand during signaling. The HRP-Gurken is internalized by the
follicle cells mediated by Shibire and through the Rab5-associated
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endocytic pathways. Internalization of HRP-Gurken and its inclusion
in the endocytic vesicles requires D-cbl and may also involve the
CIN85-Endophilin B complex. These regulators may participate
in termination of the Egfr signaling by internalization of the
Gurken-Egfr complexes and processing them through the endocytic
pathways. Michael Boyle and Celeste Berg studied the role of
heterotrimeric G-protein signaling in regulating cell shape during
the formation of the dorsal appendages (DA). Known interaction
between tramtrack and G~1 mutants suggests that both are involved
in DA formation. Analysis of egg chambers mosaic for a null allele of
the } subunit, G}13F=1-%A implies that heterotrimeric G-protein
signaling is required in the DA floor cells to constrict the lumen,
and in the leading roof cells to lengthen the lumen. Mechanistically,
this effect is antagonistic to tramtrack since G} is required for roof
cell elongation and tramtrack is needed for subsequent roof-cell
shortening. New details of the follicle patterning by the Notch
signaling were uncovered by Yvonne Hung and co-workers from
the laboratory of Martin Baron, who studied modulation of Notch
signaling by Dx. While Dx mutations result in fewer 16 cell cysts,
Su(dx) caused an accumulation of cysts in the region 2b of the
germarium suggesting a defect in pinching off of egg chambers.
Further, Benjamin Levine and colleagues from the Leonard Dobens
laboratory studied differentiation and migration of the centripetal
migrating follicle cells (CMFC) that are characterized by high Notch
activity and apparent lack of chorion gene amplification. Analysis of
the roles of two transcription factors, Slow Border Cells and Cut,
showed that at 10A Notch signaling activates SIbo and represses
Cut resulting in increased DE-cadherin levels in the CMFCs. At the
10A/10B transition, a rapid switch from Slbo to Cut expression is
accompanied by decreasing Notch signaling and SIbo autorepression.
At stage 10B, Cut represses expression of Slbo and DE-cadherin to
trigger centripetal migration. In addition, Cut and Slbo both block
chorion gene amplification in the CMFCs.

Endocytic recycling appears to play important role in the main-
tenance of epithelial cell layers in the Drosophila ovary, perhaps
through interactions with the extensive receptor signaling. Such role
was highlighted by the studies of the rab11 and sec15 genes by Jiang
Xu and Robert Cohen . Both genes function critically in endocytic
recycling and are required in somatic cells for proper adhesion and
migration of the border follicular cells. Upon loss of rab11 or sec15
gene activity, epithelial cells lose their apical-basal polarity, delaminate
from the epithelial layer and display migratory or invasive activity by
moving into neighboring germ cell clusters.

Presentation by Stephanie Airoldi and Lynn Cooley touched on
another, quite intriguing aspect of epithelial patterning, suggestsing
that follicular cells are connected by ring canals and form syncytia
of varying sizes. Anillin, Pavarotti and Visgun have been identified
as components of follicle cell ring canals. BrdU incorporation,
expression of Gal4 drivers and expression GFP traps in ribosomal
proteins all show mosaic patterns in follicle cells, possibly marking
cells in syncytia. The ring canals and the enclosed cytoplasmic
bridges probably play role in coordinating the behavior of follicle
cells organized in syncytia during follicle growth and patterning.

CHROMATIN MODIFICATIONS AND MICRORNAS
IN GERM STEM CELL MAINTENANCE/DIFFFERENTIATION

Several reports indicated that maintenance of the germ stem
cells (GSCs) requires repression through chromatin modifica-
tions as well as via the miRNA pathway. Intriguingly, repressory
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