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Genes already known to affect fly
development

Genes affecting late development

Early antero-posterior signaling
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Saturation Mutagenesis
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Saturation Mutagenesis

Results of mutagenesis screens

Total lines established and tested 26973
Lethal mutations 1 31 36

Mutations causing embryonic lethality 4 3 32
Mutations causing embryonic phenotypes 5 B 0
Complementation Groups (Genes) 139

Wieschaus Nobel Lecture (1995)
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Defining Segments in Drosophila
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Increasing complexity beyond
A—2>P: Gap Genes

* Loss of function of gap genes results in deletions of
entire, adjacent segments

* Krippel (Kr) results in lack of thorax and anterior
abdomen

 Knirps (kni) results in the loss of the anterior
abdomen

e Hunchback results in the loss of meso- and
metathoracic segments



Hunchback: Thoracic identity
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Krippel: Thoracic and anterior
abdominal identity

Arrows indicate a reversal in polarity



Knirps: Anterior abdomen
determination
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* Hunchback defines thorax
* Kruppel defines thorax and

* Knirps defines anterior abdomen

What does the expression of gap
genes look like in the developing
embryo?

hunchback

anterior abdomen giant

Kriippel

knirps

tailless

seLll,

Gilbert (2003)



Defining Segments in Drosophila

Anterior Head

Thorax 12 total
segments

Posterior Abdomen



Increasing complexity to 12
segments: Pair-rule genes

* Engrailed was provided by Thomas Kornberg at
UCSF

* Even-skipped
e Odd-skipped
* Paired

* Runt

* Barrel



Even-Skipped: Defining the T1, T3,
A2, Ad, A6, A8

i even-skipped

Defines the denticle band and naked cuticle of even numbered segments



Odd-skipped: the determination
of the rest of the segments

odd-skipped




Connecting the spaces between
segments: Paired and runt
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Overlaps in determination of segments: Segments of the fly are not isolated units



Connecting the spaces between
segments: Paired and runt
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Defining Segments in Drosophila
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Defining segment polarity

* Gooseberry
* Hedgehog
* Patch

* Wingless was provided by Gary Struhl at Columbia
University



Segment Polarity Genes:
Gooseberry

gooseberry

gooscherry

Segment number is retained, but there is a loss of naked cuticle and a duplication of denticle
band



Hedgehog: very similar to
gooseberry

Almost a complete loss of
segment identity

gooseberry hedgehog



Patch: duplication of number of
segments




What is the pattern of segment
polarity genes?

Wingless (green) and Engrailed (red)



Segment polarity genes

Anterior Parasegment boundaries Posterior




n Summary, this is a lot of work
‘or one table

Tnhla 1 Lod affecting segpmentation in Dr&fﬂp&l!ﬂ

tiap Ma, of
Class Laocus position® albelest Ref.
Segment-  cubifus inferruptus™ 4 -0 (2] 20
polarity (et™)
wingless {wg) 2-30 fi !
gooseherry (gsh) 2=1104 1 This work
hedgehog {hh) 3-90 2 This work
Fused {fu)t 1-39.5 (9% B, 20
paich (pat) 2-53 8 This work
Pair-rule paired {prd) 2-45 3 This work
even-skipped (eve) 2-55 2 This work
aedd-skinped (pdd) 2-E 2 This work
Barrel (brr) 3-27 2 This work
rumnt (ran 1=64% 1 This work
ergrailed (er) 2-62 & 11,20
Gap  Kriippe! (K7r) 2.107 6 & 12,20
krirps (kri) 3-47 5 This work
3-44 1 This work

hunchback (hi)




Drosophila embryogenesis

Bicoid mRNA gradient
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