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Answers to the Do You Understand the Concept Questions

Chapter 14: Genes, Development, and Evolution

Do You Understand Concept 14.1?

1
• Describe the four major processes of development and, using Figure 14.1, describe when these processes occur in plant and animal development. 
2
• Not all the DNA in a cell is in the nucleus. What are the genetic differences between cloning in carrot plants and cloning in sheep? How would you show this?
3
• Identical twins are formed when a zygote divides once by mitosis and then each mitotic product forms an embryo. Are identical twins clones? Explain your answer.
Do You Understand Concept 14.2?

4
• What would be the effect of injecting an inhibitor of microtubule polymerization into the fertilized eggs of a sea urchin embryo?

5
• Compare the internal and external stimuli that lead to differential gene expression in embryonic cells. 

6
• What would be the consequences of a homozygous deletion mutation for lin-3?

Do You Understand Concept 14.3?

7
• Outline the steps that determine that a nucleus and cell in the developing Drosophila embryo will be part of an antenna.
8
• Compare the determination of organ identity in Arabidopsis and Drosophila.
9
• How does the “French flag” model apply to development of Drosophila?
10
• In the nematode nervous system, 302 neurons come from 405 precursors. How would you investigate the fate of the 103 “missing” cells? What gene(s) might be involved?
Do You Understand Concept 14.4?


11
• Describe the major ideas of evolutionary developmental biology.
12
• What is the evidence that there was a common ancestor for the developmental pathways leading to segment identity in insects and the organization of the spinal cord in mice?
13
• What is the evidence that changes in the transcription of a single gene can lead to differences in morphogenesis between different regions of an embryo? 
14
• Examine Figure 14.18 and the related text. If Gremlin protein were added to the webbed region between the developing toes of a chicken, what would be the result?
Do You Understand Concept 14.5?

15
• How have diverse body forms such as wings evolved by means of modifications in the functioning of existing genes? 

16
• What would happen at the molecular and phenotypic levels if a Ubx gene from a spider replaced the Ubx gene in a fertilized insect egg? 

17
• When several freshwater populations of stickleback fish were compared, the Pitx1 gene coding region was identical to that of marine populations. But in every case, the freshwater fish had mutations in noncoding regions of Pitx1 that led to reduced expression. What might these noncoding region mutations be?
