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Homeosis: a variation in which ‘something has been
changed into the likeness of something else”
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Genetic map of Bithorax complex

Discovery of homeobox, 1984

Homeodomain bound to DNA

Cloning of Bx-C and molecular map
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Hox proteins are homeodomain-containing transcription factors
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Posterior-to-anterior transformations of segment identity in
Hox loss-of-function mutants: Ubx- abdA- AbdB-
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Segments

Hox loss-of-function produces posterior to anterior transformations
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Segmentation is easily observed in the larva

Posterior-to-anterior transformations of segment identity in

Hox loss-of-function mutants: Ubx-

Wild type Ultrabithorax only absent
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Posterior-to-anterior transformations of segment identity in
Hox loss-of-function mutants: abdA- AbdB-
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Spatial colinearity is observed in the vertebrate Hox genes

Hox gain-of-function produce anterior to posterior transformations
within the constraints of ‘posterior prevalence’

These segments
are transformed
to ‘A1’ identity

These segments
are not affected
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Segmentation Regionalization
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Segmentation Clock Hox genes

As in flies, vertebrate Hox genes are expressed in over-lapping
anterior-posterior domains during embryogenesis




Is there a ‘Hox code’?

Anterior Vertebral regions Posterior

Regionalisation of Hox expression along the para
mesoderm
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ssion and function

Transient segmentation of the hindbrain

of two or more similar Hox genes in overlapping doma
Paralogs are expressed in similar domains, and substitute for each other.

When all Hox/0 paralogs are mutated, no lumbar vertebrae form, and instead, ribs
project from all posterior ver
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Rhombomeres are

ool developmental "compartments™

ie cell populations with distinct
fates, which do not mix
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Hoxa-2 mutation results in duplication of first arch
stuctures in the location of second arch derivatives
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npolydactyly can be caused by alanine repeat expansions
in Hox D13
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Motor neuron organization in the spinal cord
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Expression of Hox genes by motor neurons
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What can evolutionary comparisons tell about Hox functio
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Hox proteins define the intrasegmental diversity of motor pools

Hox profiles

Pool specific factors Motor pools
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Hox genes and the evolution of AP diversity
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Human Hox genes work in the fly to make fly structures

i Antenna to leg transformation
Wild type fly antenna induced by HoxB6
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Differences between fly Hox and fly Hox
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Conclusion: although still in clusters, the invertebrate complexes
are ‘falling apart’, whereas the vertebrate clusters have retained
their integrity, probably because of the way their expression is
regulated.

Mouse and Chick Vertebral Pattern along the Anterior-
Posterior Axis
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Big differences in vertebrate and fly segmentation mechanisms
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Segmentation is easily observed in the larva
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