
CHAPTER  11   The Control of Gene Expression

OBJECTIVES

Gene Regulation in Prokaryotes
Introduction 

Describe and compare reproductive cloning and therapeutic cloning. 
11.1 Describe and compare the regulatory mechanisms of the lac operon, trp operon, and 
operons using activators. 

Cellular Differentiation and the Cloning of Eukaryotes
11.2 Explain how selective gene expression yields a variety of cell types in multicellular 
eukaryotes.
11.3 Describe the experiments in the 1950s that used carrots and frogs to demonstrate that nuclei 
from differentiated cells can retain their full genetic potential.
11.4 Describe the potential uses of reproductive cloning of nonhuman mammals.
11.5 Compare the sources and properties of embryonic stem cells and adult stem cells.

Gene Regulation in Eukaryotes
11.6 Explain how DNA is packaged into chromosomes.
11.7 Explain the cause of the tortoiseshell pattern of a cat.
11.8 Explain how eukaryotic gene expression is controlled and note how it is different from gene 
control in prokaryotes.
11.9 Describe the process and significance of alternative DNA splicing.
11.10 Explain how mRNA breakdown, initiation of translation, protein activation, and protein 
breakdown can each regulate gene expression.
11.11 Explain how the control of gene expression in eukaryotic cells is analogous to the control 
of water moving through the series of pipes that carry water from your local water supply to a 
faucet in your home.

The Genetic Control of Embryonic Development
11.12 Describe generally the cascade of events that occur during fruit fly development. In 
particular, note the role of homeotic genes.
11.13 Describe the roles of cell-to-cell signaling and signal-transduction pathways in 
development.
11.14 Explain why the early versions of homeobox genes appear to have arisen very early in the 
history of life.
11. 15, 11.16 Explain how viruses, proto-oncogenes, and tumor-suppressor genes can each 
contribute to cancer.
11.17 Describe the main events in the development of colon cancer.
11.18 Describe the recent discoveries associated with the genetic basis of breast cancer.



11.19 Describe behaviors that can increase and decrease your risk of developing cancer.
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