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Gap mutants
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Segment polarity
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Also found maternal effect mutants

Three classes: terminal, anterior missing, posterior
missing

Two key ones - bicoid (anterior missing)
and nanos (posterior) missing

Embryos from
bcd-/bcd-
mothers
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Maternal mRNA expression

Protein expression




Experiment: Add bicoid mRNA to embryos
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Bcd
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Drosophila has multiple systems generating AP polarity

SYSTEM 1:
maternal .
bcd mRNA Bcd proteingradient zygotic hunchback
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Ovarian Oocyte nucleus
nurse cells migrates to future
anterior dorsal
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swallow mutant

() Swallow protein

@ DHicoid mMRNA
— Microtubules

Microtubules are
polarized (+/- ends)
[+ end is posterior]

Some motors go in +
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¢ bicoid mRNA d oskar mBRNA
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Maternal mRNA expression

Protein expression
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Wild-type

Ventralized (cactus mutant)



Wild-type

Dorsalized (dorsal mutant)



Ventralize Dorsalize

gurken pipe
torpedo Gd

cactus snake
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Toll
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- —.«{mnin«;cm‘s.; aEe
Dorsal ectoderm
Lateral ectoderm

~ Neurogenic

Ventral

LATERAL VIEW TRANSVERSE SECTION

Dorsal protein only enters nucleus
In cells on ventral side

Mother puts dorsal mRNA in the egg uniformly.
The dorsal mRNA is translated into protein everywhere,

but dorsal protein stays in the cytoplasm dorsally,
and enters the nucleus only on the ventral side
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Ovarian Oocyte nucleus
nurse cells migrates to future
anterior dorsal

Makes gurken mRNA
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6. In ventral follicle cells, Pipe
modifies an unknown factor X

/. Factor X + Nudel act together

to split (cleave) Gd, which

“activates” Gd.
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Nucleus & Oocyte

10. Toll activation activates
,'“:“; Tube and Pelle. Tube and Pelle
B phosphorylate the Cactus

protein. This causes the

Cactus protein to rapidly

degrade, releasing Dorsal
protein.
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Mother puts dorsal mRNA in the egg uniformly.
The dorsal mRNA is translated into protein everywhere,

but dorsal protein stays in the cytoplasm dorsally,
and enters the nucleus only on the ventral side



What is the phenotype of eggs laid
by a female lacking a functional
easter gene?

What would happen if you
made pre-cleaved Easter protein
| in vitro (in a test tube), and
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Nucleus & Oocyte _
=2 You discover an allele of Toll
S Cactue)- that is dominant (Toll-D).

The phenotype of embryos
produced by mothers carrying
a copy of Toll-D is ventralized.

gl How could this happen?
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How did people figure out the order?
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Make double mutants
Genetic epistasis

Tells you order of a
pathway
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