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DEVELOPMENTAL BIOLOGY, Eighth Edition, Figure 14.7 © 2006 Sinauer Associates, Inc.

(A) Quail Chicken Chicken

;I
|

Quail cells
ﬂ;‘

(47%)

DEVELOPMENTAL BIOLOGY, Eighth Edition, Figure 14.5 (Part 1) © 2006 Sinauer Associates, Inc.
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DEVELOPMENTAL BIOLOGY, Eighth Edition, Figure 6.26 © 2006 Sinauer Associates, Inc.
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DEVELOPMENTAL BIOLOGY, Eighth Edition, Figure 14.8 (Part 1) © 2006 Sinauer Associates, Inc.

Somite number

DEVELOPMENTAL BIOLOGY, Eighth Edition, Figure 14.8 (Part 2) © 2006 Sinauer Associates, Inc.
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Avian hairy Gene Expression Identifies
a Molecular Clock Linked to
Vertebrate Segmentation and
Somitogenesis

h-Horowicz, & Olivier

(1sabet Paimeirim, Doming /13

By Claire Maguire and Meherazade Sumariwalla

What is a Somite?

Mesodermal tissue adjacent to the notochord that becomes
segmented and is the precursor to dermatome (dermis), myotome
(skeletal muscle) and sclerotome (vertebrae).
Neural crest Dened tubeI:\/IyOtome
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(http://www.aps.uoguelph.ca/ANSC*2340/LEC5/LECS5.html)
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How does a Somite form?

Somites are formed through a Clock and Wave mechanism.
The clock is the oscillating signal of Notch and Wnt pathways and
the wave is a gradient that is rostral (anterior) to caudal (posterior).

In chick, the formation of one somite takes approximately 90 minutes.

Epithelial cells
A\

Mesenchymal cells
Formed  Somite
somite forming

(Developmental Biology, 8" Ed. S.F.Gilbert. Figure 14.9)

What is this paper exploring?

In chick, a gene c-hairy1 (a homolog of the segmentation gene in
Drosophila) was identified and characterized. It is strongly
expressed in the presomitic mesoderm.

This paper explores how —

*the mRNA of c-hairy1 is expressed in cyclic waves (of 90 minutes)

-the movement of these waves is due to gene expression and not
cell movement along the anterior-posterior axis or a signaling
cascade.

the rhythmic expression of c-hairy1 is an autonomous property of
the presomitic mesoderm.

the periodic oscillations of c-hairy1 are independent of protein
synthesis.
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(Figure 8, Palmeirim et al. 1997 Avian hairy gene expression)

178

(Figure 3, Palmeirim et al. 1997 Avian hairy gene expression)

Hypothesis

In the presomitic mesoderm (PSM), c-hairyl mRNA shows a posterior to anterior
pattern in its expression which reoccurs with the formation of each new somite.
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Cyclic Expression of c-hairy1 mRNA in the PSM
Correlates with Somite Formation

(Figure 4, Palmeirim et al. 1997 Avian hairy gene expression)

Cell Movements Do Not Account for c-hairy1 Expression Kinetics

(Figure 5, Palmeirim et al. 1997 Avian hairy gene expression)
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Cyclic expression of the c-hairy1 gene is an autonomous property of
the PSM independent of the anterior-posterior integrity of the tissue

(Figure 6, Palmeirim et al. 1997 Avian hairy gene expression)

Blocking protein synthesis using
Cycloheximide treatment does not block
the c-hairy1 wave progression

(Figure 7, Palmeirim et al.

1997 Avian hairy gene expression)
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In Conclusion
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(Figure 8, Palmeirim et al. 1997 Avian hairy gene expression)

This experiment also supports the theory that segmentation mechanisms
have been conserved between invertebrates and vertebrates (genes are
homologs of each other: in this case, between the drosophila and chick
hairy genes).

12



Class 18

November 16, 2009

Neural plate

T
Somite Dorsalizing signal

Epidermis

Lateral
Mesoderm

Intermediate
Endoderm Mesoderm

Epidermis Neural tube  Epaxial myotome

Dorsal trunk muscles

Dermatome
Hypaxial myotome

Ventral limt: muscles

Lateral Sclerotome

lates
P Vertebrae, ribs

Endoderm

) Primitive streak Epiblast
Matur L
 —~ ; Sl
Endoderm ~ ’ p;g;;ti;érmesodermal cells

) Epidermis Neural plate
|

N ’ “"Y" -~L 7 4 =y ——
Endoderm” Paraxial mesoderm Notochord Lateral mesoderm

Neural tube Somatic mesoderm

Epidermis Splanchnic

_ mesoderm

T y
Somite

Intermediate mesoderm

) Sclerotome of somite
Dermatome of somite

Myotome

of somite

Intraembryonic
coelom

Extraembryonic
coelom

/-——-—"
A<

Dorsal aortae

13



November 16, 2009

Cervical
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DEVELOPMENTAL BIOLOGY, Eighth Edition, Figure 14.10 © 2006 Sinauer Associates, Inc.

through the trunk of a chick embryo on
days 2—4 (Part 1)

(A) 2-day embryo (B) 3-day embryo
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DEVELOPMENTAL BIOLOGY, Eighth Edition, Figure 14.11 (Part 1) © 2006 Sinauer Associates, Inc.




Class 18 November 16, 2009

14.11 Diagram of a transverse section through the trunk of a chick embryo on days 2—4 (Part 2)
(C) 4-day embryo (D) Late 4-day embryo
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DEVELOPMENTAL BIOLOGY, Eighth Edition, Figure 14.11 (Part 2) © 2006 Sinauer Associates, Inc.
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