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11.16 The initial development of cartilage, muscles, and
tendons is autonomous

11.17 Joint farmation involves secreted signals and
mechanical stimuli

11.18 Separation of the digits is the result of
programmed cell death

Summary
Insect wings and legs

11.19 The adult wing emerges at metamorphosis after
folding and evagination of the wing Imaginal disc

11.20 Asignaling center at the boundary between anterior
and posterior compartments patterns the Orosophila wing
along the antero-posterior axis

11.21 Asignaling center at the boundary between dorsal and
ventral compartments patterns the Drosophilo wing along the
dorso-ventral axis

11.22 Vestigial is a key regulator of wing development
that acts to specify wing identity and control wing growth

11.23 How the proximo-distal axis of the Drosophila wing
iz patterned is not yet clear

11.24 The leg disc i= patterned in a similar manner to the
wing disc, except for the proximo-distal axis

11.25 Butterfly wing markings are organized by additional
positional fields

11.26 Different imaginal discs can have the same
positional values

Summary
Vertebrate and insect eyes

11.27 The vertebrate eye develops mainly from the neural
tube and the ectoderm of the head

11.28 Patterning of the Drosophilo eve involves cell-cell
interactions

Summary
Vertebrate lungs and insect tracheal system

11.29 The vertebrate lung develops by branching of
epithelial tubes
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1130 The Drosophila tracheal system is a prime example
of branching morphogenesis

Summary

Vertebrate blood vessels and heart

11.31 The vascular system develaps by vasculogenesis
followed by sprouting angiogenesis

11.32 The development of the vertebrate heart invalves
marphogenesis and patterning of a mesodermal tube
Teeth

11.33 Tooth development invalves epithelial-mesanchymal
interactions and a homeobox gene code specifies tooth identity

Summary
Summary to Chapter 11

Chapter 12 Development of the nervous system
Specification of cell identity in the nervous system

12.1 Initial reglonalization of the vertebrate brain involves
signals from local organizers

12.2 Local signaling centers pattern the brain along the
artero-posterior axis

12.3 The cerebral cortex is patterned by signals from

the antericr neural ridge

12.4 The hindbrain is segmented into rhombomeres by
boundaries of cell-lineage restriction

12.5 Hox genes provide positional information in the
developing hindbrain

12.6 The pattern of differentiation of cells along the
dorsa-ventral axis of the spinal cord depends on ventral
and dorsal signals -

12.7 Neurcnal subtypes in the ventral spinal cord are
specified by the ventral to dorsal gradient of Shh

12.8 Spinal cord motor neurons at different dorso-ventral
positions project to different trunk and limb muscles -

12.9 Antero-posterior pattern in the spinal cord Is determined
in response to secreted signals from the node and adjacent
mesoderm

Summary
The formation and migration of neurons
12.10 Neurons in Drosophita arise from proneural clusters

12.11 The development of neurons in Orosophila
involves asymmetric cell divisions and timed changes
in gene expression

B Box 12A Specification of the sensory organs
of adult Drosophila

12.12 The production of vertebrate neurons involves
lateral inhibition, as in Drosophila
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12.13 Meurons are formed in the proliferative zone of the
vertebrate neural tube and migrate outwards

B Box 128 Timing the birth of cortical neurons
12.14 Many cortical interneurons migrate tangentially
Summary

Axon navigation

12.15 The growth cone controls the path taken by a
growing axan

B Box 12C The development of the neural circuit for the
knee-jerk reflex

12.16 Motor newron axons in the chick limb are guided by
ephrin-Eph interactions

12.17 Axons crossing the midline are both attracted and
repelled

12.18 Meurcns from the retina make ordered connections
with visual centers in the brain

Summary
Synapse formation and refinement
12.19 Synapse formation involves reciprocal interactions

W Box 120 Autism: a developmental disorder that involves
synapse dysfunction

12.20 Many motor neurans die during normal development

12.21 Meuronal cell death and survival involve both
intrinsic and extrinsic factors

12.22 The map from eye to brain is refined by neural activity
Summary
Summary to Chapter 12

Chapter 13 Growth, post-embryonic development
and regeneration

Growth

13.1 Tissues can grow by cell proliferation, cell enlargement,
ar accretion

13.2 Cell proliferation is controlled by regulating entry into
the cell cycle

13.3 Cell division in early development can be controlled by
an intrinsic developmental program

13.4 Extrinsic signals coordinate cell division, cell growth,
and cell death in the developing Drosophilo wing

B Box 13A The core Hippo signaling pathways in Orosophila
and mammals

13.5 Cancer can result from mutations in genes that control
cell praliferation

13.6 Size-control mechanisms differ in different organs

13.7 Overall body size depends on the extent and the duration
of growth
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138 Hormones and growth factors coordinate the growth of
&=rent tissues and organs and contribute to determining
o=l body size

W Box 13B The major determinant of body size in dogs is
e gowth hormone-1GF-1 axis

139 Elongation of the long bones illustrates how growth
=20 be determined by a combination of an intrinsic growth
peoemam and extracellular factors

W Sox 13C Digit length ratio is determined In the embryo

2320 The amount of nourishment an embryo receives can
Bawe profound effects in later life

 Sammmary
Mgiting and metamorphosis
2311 Arthropods have to malt in order to grow

- 1312 Insect body size is determined by the rate and
dur=tion of larval growth

23213 Metamorphosis in amphibians is under harmonal control

. Sammary
E=generation

1314 There are two types of regeneration—morphallaxis
epimorphosis
3} 215 Regeneration of amphibian and insect limbs invalves

NOSIS

&

@ Sox 13D Regeneration in Hydrg

Amphibian limb regeneration involves cell
n =ntiation and new growth

B Box 13E Planarian regeneration

_ Limb regeneration in amphibians is dependent on the
e of nerves

The limb blastema gives rise to structures with
anzl values distal to the site of amputation

2 Retinoic acid can change proximo-distal positicnal
= in regenerating limbs LY

Mammals can regenerate the tips of the digits

"1 Insect limbs intercalate positional values by both
distal and circumferential growth

: I Heart regeneration in zebrafish involves the
' on of cell division by cardiomyocytes

Baw 13F Why can't we regenerate our limbs?
and senescence
L23 Genes can alter the timing of senescence
& Cell senescence blocks cell muHiplication

to Chapter 13
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Chapter 14 Evolution and development
B Box 14A Darwin's finches
The evolution of development

14.1 Cenomic evidence is throwing light on the origin
of metazoans

14.2 Multicellular organisms evolved from single-celled
ancestors

Summary

The evblutionary madification of embryonic
development

14.3 Hox gene complexes have evolved through
gene duplication

14.4 Changes in both Hox genes and their target genes
generated the elaboration and diversification of bilaterian
body plans

14.5 Differences in Hox gene expression determine the
variation In position and type of paired appendages in
arthropods

14.6 The basic body plan of arthropods and vertebrates
is similar, but the dorsa-ventral axis is inverted

14.7 Limbs evolved from fins

14.8 Limbs have evolved to fulfill different
specialized functions

B Box 14B How the bird wing evolved

B Box 14C Pelvic reduction in sticklebacks Is based on
mutatiens in a gene control reglon

14.9 Adaptive evolution within the same species
provides a way of studying the developmental basis for
evolutionary change

14.10 Evalution of different types of eyes in different
animal groups is an example of parallel evolution using
an ancient genetic circuitry

14.11 Embryonic structures have acquired new
functions during evolution

Summary
Changes in the timing of developmental processes
14.12 Changes In growth can modify the basic body plan

14.13 Evolution can be due to changes in the timing of
developmental events

14.14 The evolution of life histories has implications for
development

Summary
Summary to Chapter 14
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