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Introduction into Drosophila
o Life cycle (video)
o Anatomy (video)
o Mating (video)

Oogenesis
= molecular mechanisms of the early axis formation

Early embryogenesis

Gastrulation
= Video of gastrulation in Drosophila

Overview of metamorphosis

Introduction into genetic and molecular mechanisms of the early
embryogenesis in Drosophila



Outline of Lesson 2
Early Development of Drosophila

o Introduction into Drosophila
o Life cycle (video)
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Early Development of Drosophila

o Introduction into Drosophila
o Life cycle (video)
o Anatomy (video)
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Outline of Lesson 2
Early Development of Drosophila

o Introduction into Drosophila
o Life cycle (video)
o Anatomy (video)
o Mating (video)

o Oogenesis
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Early Development of Drosophila

o Introduction into Drosophila
o Life cycle (video)
o Anatomy (video)
o Mating (video)

o Oogenesis
= molecular mechanisms of the early axis formation
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Outline of Lesson 2
Early Development of Drosophila

o Introduction into Drosophila
o Life cycle (video)
o Anatomy (video)
o Mating (video)

o Oogenesis
= molecular mechanisms of the early axis formation

o Early embryogenesis
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D. Nuclei continue to grow and
the furrow canals progress.
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A. Deletions:

B. Transplantation:

C. Cytoplasmic transplantation of pole plasm:
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Early Development of Drosophila

o Introduction into Drosophila
o Life cycle (video)
o Anatomy (video)
o Mating (video)

o Oogenesis
= molecular mechanisms of the early axis formation

o Early embryogenesis

o Gastrulation
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o Life cycle (video)
o Anatomy (video)
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o Oogenesis
* molecular mechanisms of the early axis formation

o Early embryogenesis
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Outline of Lesson 2
Early Development of Drosophila

o Introduction into Drosophila
o Life cycle (video)
o Anatomy (video)
o Mating (video)

o Oogenesis
= molecular mechanisms of the early axis formation

o Early embryogenesis

o Gastrulation
» Video of gastrulation in Drosophila

o Overview of metamorphosis
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Outline of Lesson 2
Early Development of Drosophila
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Introduction into Drosophila
o Life cycle (video)
o Anatomy (video)
o Mating (video)

Oogenesis
* molecular mechanisms of the early axis formation

Early embryogenesis

Gastrulation
= Video of gastrulation in Drosophila

Overview of metamorphosis

Introduction into genetic and molecular mechanisms of the early
embryogenesis in Drosophila
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Different levels of morphogens
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A. Parents:

B.F;:

C. Mate female F, to
wild-type males:

D. The vitellarium of a bcd——female:

Nurse cells
(no Bicoid
mRNA made)

Genotype

bed+/bed—

1) bedt+t
2) bedt—
3) bed——

Q bed*#+ x fbedt+

Q bed+/~x o bed

2) l

bdd++ ; bed+/~

Q bed-/- x bed+#

3 |

bedt/~

rescue

Phenotype

Both female and
male normal

All flies appear
normal

. These offspring
appear normal

These offspring
> lack anterior
structures

Bicoid mRNA
received)

ectopic formation of anterior structures

Christiane
Niisslein-
Volhard

The Nobel Prize
in Physiology or
Medicine 1995

bcd/BCD or BCD/BCD

.‘

Eric F.
Wieschaus
The Nobel
Prize in
Physiology or
Medicine 1995

Position-dependent rescue of the bcd/bcd
phenotype using cytoplasm from becd/BCD
or BCD/BCD oocyte
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Anterior:

Posterior:

Terminal:

Dorsoventral:

Oocyte/follicle

Fertilized egg
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stage
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zygotic
response
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————————
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Oocyte
cytoplasm

Easter
comple

Oocyte

Perivitelline
space (chorion
and vitelline
envelope

not shown)

&>

Ventral
follicle
cells

DNA

Oocyte
nucleus aqtivation of

twist and snail Repression

. Dorsal
/——L

Cactus
of

\ ‘Tube

Pelle

of zen

"3

Spatzle fragment

@ Only ventral follicle cells make Pipe. Complex
of Pipe, Nudel, and Windbeutel proteins is
secreted (only on ventral side). Pipe sulfates
glycosaminoglycans (see Chapter 12) on the
ventral side.

9 Nurse cells have deposited mRNA for Easter
complex in the egg, and the Easter protein
complex, which includes Snake and
Gastrulation defective (Gdp), is secreted
around the egg.

9 Easter complex and Pipe complex together
cleave Spatzle.

@ Spatzle fragment activates the Toll receptor.
Toll activates Tube and Pelle.

Tube and Pelle phosphorylate Cactus so that
it dissociates from Dorsal.

Free Dorsal enters the nucleus. Itis a
transcription factor.

Dorsal stimulates twist and snail (in
mesoderm) and represses zen (in dorsal
epithelium).
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A. Gurken induces polar follicle cells to adopt a posterior fate
Microtubule

SOOI 55 e
O %/%

eus

> \C5) _ Polar follicle cells

Maternal tissue as a source of asymmetry in the early Drosophila formation
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B. Unidentified signal induces repolarization of
oocyte microtubules

SO0 W@@g%

GURKEN (TGFa) signal
perceived via
ORPEDO

unknown feed-back
signal to the nucleus
and microtubule
reorganization

Reorganization of the
cytoskeleton and
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C. Nucleus moves up, to anterior pole, via microtubules
where Gurken induces follicle cells to adopt dorsal fate

GURKEN signal induces
dorsal specification via
inhibition of X complex
formation

3 Gemmec



Axis formation is based on the asymmetrical distribution of molecular
determinants, mostly proteins and RNAs. Processes ensuring the
asymmetrical distribution of those process occur very early in the
oogenesis.

The cytoplasm may contain factors (TFs) that regulate the expression of
target genes in the nucleus as shown in pole plasm transplatation
experiments.

During early development, the developmental potential of cells or group
of cells changes.

Gastrulation comprises a suite of coordinated cell divisons and
movements that results into movement of specific cells from the surface to
the interior.

The cytoplasm of embryo in Drosophila and almost all other animal
embryos is heterogenic in terms of the distribution of factors that regulate
developmental fate of adjacent cells. The origin of this heterogeneity is
in the maternal tissue and its mutual interaction with the oocyte.
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