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Why 1s Drosophila a valuable
model system?

e It 1s a multicellular animal — therefore it can be
used to study development, physiology and
behavior. Many genes only have functions in
multicellular organism e.g. cadherins.

* 90 years of genetics - Drosophila has very
sophisticated classical genetics and cytogenetics.



Features shared by Drosophila and
other animals and higher plants:

Obligate diploid.

Sexually dimorphic gametes.



The Drosophila Genome

* 3 sets of autosomes
— 2 and 3 - large metacentric chromosome

— 4 - very small telocentric chromosome

e X/Y sex Chromosomes

— X 1s a large telocentric chromosome



Unusual Features of Drosophila

e No crossing over in male mei1osis

e larval cells (e.g. salivary gland cells) do not
grow by mitotic cell division
— they increase 1n size and become polyploid

— the many chromosome strands line up to form
the giant polytene chromosomes that give
Drosophila 1t’s wonderful cytogenetics.




Polytene Chromosomes

* A consequence of lack of cell division 1n
larval life (2000N).

* DNA strands line up in register

* (Giant chromosomes, banding pattern (bands
5 — 200 kb).
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The life cycle of Drosophifa melanogaster

1st instar larva

3rd instar larva



Life cycle of Drosophila

4 stages: embryo, larva, pupa, adult
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Superficial Cleavage in a Drosophila Embryo
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Gastrulation in Drosophila
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DROSOPHILA — Pole cell migration
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DROSOPHILA - OOGENESIS
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DROSOPHILA —- OOCYTE NURSE CELLS COMPLEX
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DROSOPHILA — DORSAL VENTRAL AXIS FORMATION
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DROSOPHILA — DORSAL VENTRAL AXIS FORMATION
Gurken signaling

MNucleus

Nurse cell

Terminal
fallicle
cells

Uncommitted Gurken

e
LI
polar follicle cells \ protein

Antero-posterior axis specification y

palar follice cells

rmanrrh thudoc



DROSOPHILA — DORSAL VENTRAL AXIS FORMATION
Gurken signaling
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DROSOPHILA — DORSAL VENTRAL AXIS FORMATION
Gurken signaling
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DROSOPHILA — DORSAL VENTRAL AXIS FORMATION
Signaling cascade in ventral cells
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Anterior-Posterior Pattern Generation by the Drosophila
Maternal Effect Genes
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Gradient of Bicoid Protein in the Early Drosophila Embryo

—
9]
e

150 -

100 \

‘\ Wild-type

50
."\/ bicoid mutant

(intensity of stain)

I‘.'.

Concentration of Bicoid protein

o=
r!l1-'-'-'-1-----'---it-53=4=3'3-i'ﬁiw-ﬁ-i--
ﬂ ] | | | | | | | 1
100 90 80 70 60 50 40 30 20 10 O
Anterior Posterior
DEVELOPMENTAL BIOLOTY, Sewetly Ediliow, Figum 9,18 (Par 7 Sk Ao e

2003 AB righis ressrved



Gradient of Caudal Protein in the Syncitial Blastoderm of a
Wild-type Drosophila Embryo
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Model of Drosophila Anterior-Posterior Pattern Formation

Maternal effect genes
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Homeotic Gene Expression in Drosophila
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Homeotic Gene - Mutation

Antenna

Mutant



Homeotic Gene - Mutation
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The pattern of Hox expression
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Hierarchy of genes in Drosophila
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