Chapter 47:  Animal Development

Chapter Reading Guide
The Stages of Embryonic Development in Animals

 1.
Compare the concepts of preformation and epigenesis.

 2.
List the two functions of fertilization.

 3.
Describe the acrosomal reaction and explain how it ensures that gametes are conspecific.

 4.
Describe the cortical reaction.

 5.
Explain how the fast and slow blocks to polyspermy function sequentially to prevent multiple sperm from fertilizing the egg.

6.
Describe the changes that occur in an activated egg and explain the importance of cytoplasmic materials to egg activation.

 7.
Compare fertilization in a sea urchin and in a mammal.

 8.
Describe the general process of cleavage.

 9.
Explain the importance of embryo polarity during cleavage. Compare the characteristics of the animal hemisphere, vegetal hemisphere, and gray crescent in amphibian embryos.

10.
Describe the formation of a blastula in sea urchin, amphibian, and bird embryos. Distinguish among meroblastic cleavage, holoblastic cleavage, and the formation of the blastoderm.

11.
Describe the product of cleavage in an insect embryo.

12.
Describe the process of gastrulation and explain its importance. Explain how this process rearranges the embryo. List adult structures derived from each of the primary germ layers.

13.
Compare gastrulation in a sea urchin, a frog, and a chick.

14.
Describe the formation of the notochord, neural tube, and somites in a frog.

15.
Describe the significance and fate of neural crest cells. Explain why neural crest cells have been called a “fourth germ layer.”

16.
List and explain the functions of the extraembryonic membranes in reptile eggs.

17.
Describe the events of cleavage in a mammalian embryo. Explain the significance of the inner cell mass.

18.
Explain the role of the trophoblast in implantation of a human embryo.

19.
Explain the functions of the extraembryonic membranes in mammalian development.

The Cellular and Molecular Basis of Morphogenesis and Differentiation in Animals

20.
Describe the significance of changes in cell shape and cell position during embryonic development. Explain how these cellular processes occur. Describe the process of convergent extension.

21.
Describe the role of the extracellular matrix in embryonic development.

22.
Describe the locations and functions of cell adhesion molecules.

23.
Describe the two general principles that integrate our knowledge of the genetic and cellular mechanisms underlying differentiation.

24.
Describe the process of fate mapping and the significance of fate maps.

25.
Describe the two important conclusions that have resulted from the experimental manipulation of parts of embryos and the use of fate maps.

26.
Explain how the three body axes are established in early amphibian and chick development.

27.
Explain the significance of Spemann’s organizer in amphibian development.

28.
Explain what is known about the molecular basis of induction.

29.
Explain pattern formation in a developing chick limb, including the roles of the apical ectodermal ridge and the zone of polarizing activity.

30.
Explain how a limb bud is directed to develop into either a forelimb or a hind limb.
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Word Roots

acro- the tip (acrosomal reaction: the discharge of a sperm’s acrosome when the sperm approaches an egg)

arch-  ancient, beginning (archenteron: the endoderm-lined cavity, formed during the gastrulation process, that develops into the digestive tract of an animal)

blast-  bud, sprout; 

-pore  a passage (blastopore: the opening of the archenteron in the gastrula that develops into the mouth in protostomes and the anus in deuterostomes)

blasto-  produce; 

-mere  a part (blastomeres: small cells of an early embryo)

cortex-  shell (cortical reaction: a series of changes in the cortex of the egg cytoplasm during fertilization)

ecto- outside; 

-derm  skin (ectoderm: the outermost of the three primary germ layers in animal embryos)

endo-  within (endoderm: the innermost of the three primary germ layers in animal embryos)

epi- above; 

-genesis  origin, birth (epigenesis: the progressive development of form in an embryo)

extra- beyond (extraembryonic membrane: four membranes that support the developing embryo in reptiles, birds, and mammals)

fertil-  fruitful (fertilization: the union of haploid gametes to produce a diploid zygote)

gastro-  stomach, belly (gastrulation: the formation of a gastrula from a blastula)

holo- whole (holoblastic cleavage: a type of cleavage in which there is complete division of the egg)

in-  into; 

vagin-  a sheath (invagination: the infolding of cells)

involut-  wrapped up (involution: cells rolling over the edge of a lip into the interior)

mero- a part (meroblastic cleavage: a type of cleavage in which there is incomplete division of yolk-rich egg, characteristic of avian development)

meso- middle (mesoderm: the middle primary germ layer of an early embryo)

morul- a little mulberry (morula: a solid ball of blastomeres formed by early cleavage)

noto- the back;

-chord  a string (notochord: a long, flexible rod that runs along the dorsal axis of the body in the future position of the vertebral column)

poly- many (polyspermy: fertilization by more than one sperm)

soma- a body (somites: paired blocks of mesoderm just lateral to the notochord of a vertebrate embryo)

tropho- nourish (trophoblast: the outer epithelium of the blastocyst, which forms the fetal part of the placenta)

zona a belt;

 pellucid- transparent (zona pellucida: the extracellular matrix of a mammalian egg)  

