

Exam IV – Chapter 47 – Worksheet 5

Chapter 47 – Animal Development
Fertilization

1. Sperm must undergo a period of _________, which entails chemical and physiological changes, in order to penetrate the oocyte.  
· Capacitation
2. The mammalian egg is cloaked by __________ released along with the egg during ovulation.         Sperm must travel through this layer held together by ___________ before it reaches the _______   ___________. 

· Cumulus Cells; Hyaluranic Acid; Zona Pellucida 
3.  What are the three proteins that are associated with the zona pellucida?
· ZP 1
· ZP 2
· ZP 3
4. Can you briefly describe the process by which a sperm enters the oocyte?
· The sperm must first make its way through the cumulus cells

- has an enzyme on its surface that digests Hyaluranic Acid (glue that holds cells together)


- Hyaluranidase enzyme activates and eats through these cells

· Sperm then enters the Zona Pellucida

- binds to ZP 3


- Acrosome (on tip of sperm) blows and releases enzymes which eat through the zona pellucida
· Now the sperm can be transported to the egg

- the sperm lays on its side and binds to ZP 2

- sperm enters the egg

- egg surface contains microvilli (sperm enters there, not over the spindle)

5. With so many individual sperm released, isn’t it possible for more than one sperm to enter the egg?  How does the oocyte protect itself from polyspermy?
· Yes Would allow for excess genetic material
· Sperm activates the IP3 system which activates Ca+ pumps causing movement of cortical granules
· Cortical granules release enzymes which cut any attached sperm to ZP 3 and ZP 2

· This and other changes in the zona occur on the egg’s surface to prevent additional fertilization (polyspermy)
Embryonic Development

6. What are the three stages of embryonic development?
· Cleavage (Cell Division) – cell division creates a hollow ball of cells (blastula) from the zygote
· Gastrulation (Differentiation) – rearranges the blastula into a three-layered embryo (gastrula)
· Organogenesis (Morphogenesis) – interactions and movements of the three layers generate rudimentary organs (will grow into adult organs)
7. What was the importance of the Grey Crescent in the frog experiment?

· G.C. forms on opposite end of where sperm enters egg
· Each divided cell (cleavage) must contain a piece of G.C. in order to form a complete organism.  
· Fig. 47.22
8.  Gastrulation forms three distinct tissue layers.  What does each layer eventually form?

· Ectoderm 


- nervous system (neural tube)


- epidermis of skin
· Mesoderm

- notochord

- skeletal system


- muscles, organs, skin
· Endoderm


- lining of digestive tract



- lining of respiratory system



- liver, pancreas, thymus

9. What was the importance of the dorsal lip in the gastrulation experiment?

· Transplanted a piece of the dorsal lip to another embryo
· A second notochord and neural tube formed
· “Induction” – induces formation of other cells
