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12.13 Metamorphosis in amphibians is under hormonal
control

Summary
Regeneration

12.14 Regeneration involves repatterning of existing
tissues and/or growth of new tissues

12.15 Amphibian limb regeneration involves cell
dedifferentiation and new growth

B Box 12C Regeneration in Hydra
B Box 12D Planarian regeneration

12.16 Limb regeneration in amphibians depends on the
presence of nerves

12.17 The limb blastema gives rise to structures with
positional values distal to the site of amputation
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12.18 Retinoic acid can change proximo-distal positional
values in regenerating limbs

12.19 Mammals can regenerate the tips of the digits

12.20 Insect limbs intercalate positional values by both
proximo-distal and circumferential growth

o Box 12€ Why can’t we regenerate our limbs?

12.21 Heart regeneration in zebrafish involves the
resumption of cell division by cardiomyocytes

Summary

Aging and senescence

12.22 Genes can alter the timing of senescence
12.23 Cell senescence blocks cell proliferation

12.24 Elimination of senescent cells in adult salamanders
explains why regenerative ability does not diminish with age

Summary
Summary to Chapter 12

Chapter 13 Plant development

13.1 The model plant Arabidopsis thaliana has a short life
cycle and a small diploid genome

Embryonic development
13.2 Plant embryos develop through several distinct stages
o Box 13A Angiosperm embryogenesis

13.3 Gradients of the signal molecule auxin establish the
embryonic apical-basal axis

13.4 Plant somatic cells can give rise to embryos
and seedlings

13.5 Cell enlargement is a major process in plant growth
and morphogenesis

Experimental Box 13B Plant transformation and
genome editing

Summary
Meristems

13.6 A meristem contains a small, central zone of
self-renewing stem cells

13.7 The size of the stem cell area in the meristem is kept
constant by a feedback loop to the organizing center

13.8 The fate of cells from different meristem layers can be
changed by changing their position

13.9 A fate map for the embryonic shoot meristem can

be deduced using clonal analysis

13.10 Meristem development is dependent on signals
from other parts of the plant

13.11 Gene activity patterns the proximo-distal and
adaxial-abaxial axes of leaves developing from the
shoot meristem

589
590

591
592

594
596
597
598
600

601
602
602

609

611
612
612
614

616

617

619

620
621
622

623

623

624

626

627

628

13.12 The regular arrangement of [eaves on a stem is
generated by regulated auxin transport

13.13 The outgrowth of secondary shoots is under
hormonal control

13.14 Root tissues are produced from Arabidopsis root apical
meristems by a highly stereotyped pattern of cell divisions

13.15 Root hairs are specified by a combination
of positional information and lateral inhibition

Summary
Flower development and control of flowering
13.16 Homeotic genes control organ identity in the flower

B Box 13C The basic model for the patterning of the
Arabidopsis flower

13.17 The Antirrhinum flower is patterned dorso-ventrally,
as well as radially

13.18 The internal meristem layer can specify floral
meristem patterning

13.19 The transition of a shoot meristem to a floral
meristem is under environmental and genetic control

a Box 13D The circadian clock coordinates plant growth and
development

13.20 Vernalization reflects the epigenetic memory of winter

13.21 Most flowering plants are hermaphrodites, but
some produce unisexual flowers
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Chapter 14 Evolution and development
r Box 14A Darwin's finches
The evolution of development

14.1 Multicellular organisms evolved from single-celled
ancestors

14.2 Genomic evidence is throwing light on the evolution
of animals

o Box 14B The metazoan family tree
14.3 How gastrulation evolved is not known

14.4 More general characteristics of the body plan develop
earlier than specializations

14.5 Embryonic structures have acquired new functions
during evolution

14.6 Evolution of different types of eyes in different animal
groups is an example of parallel evolution

Summary
The diversification of body plans

14.7 Hox gene complexes have evolved through gene
duplication
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14.8 Differences in Hox gene expression determine the
variation in position and type of paired appendages
in arthropods 667

14.9 Changes in Hox gene expression and their target
genes contributed to the evolution of the vertebrate
axial skeleton 671

14.10 The basic body plan of arthropods and vertebrates

is similar, but the dorso-ventral axis is inverted 672
Summary 673
The evolutionary modification of specialized characters 674
14.11 Limbs evolved from fins 674
14.12 Limbs have evolved to fulfill different specialized functions
678

14.13 The evolution of limblessness in snakes is associated
with changes in axial gene expression and mutations in a
limb-specific enhancer 679

14.14 Butterfly wing markings have evolved by
redeployment of genes previously used for other functions 680

o Experimental Box 14C Using CRISPR-Cas9 genome-editing
technigues to test the functioning of the snake ZRS 681

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

n Experimental Box 14D Pelvic reduction in sticklebacks
is based on mutations in a gene control region
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Changes in the timing of developmental processes
14.16 Changes in growth can modify the basic body plan
n Box 14€ Origins of morphological diversity in dogs

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

14.18 The evolution of life histories has implications for
development

o Box 14F Long- and short-germ development in insects
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