
Guided Reading: Chapter 21 
 
 

39. Label the diagram below and use it to describe the process of cloning in mammals. 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
40. In most cases, only a tiny percentage of cloned embryos develop normally. Why is this? 
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41. Embryonic development involves ​cell division​ (mitosis + cytokinesis), ​cell differentiation​ and 
morphogenesis​.  Define ​cell differentiation​ and ​morphogenesis. 

  
 
 
 
 
 
 
 
 
42. What is a ​totipotent​ ​cell? 
 
 
 
 
 
 
43. What are ​stem cells​ and what two important properties do they possess? 
 
 
 
 
 
 
 
 
44. Label the diagram below and use it to describe the benefits of stem cell research.   

  ​Benefits: 
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45. What are ​pluripotent ​stem cells? 
 
 
 
 
 
 
 
46. What is the major difference between ​embryonic stem cells​ and ​adult stem cells​? 
 
 
 
 
 
 
47. Why does ​embryonic​ stem cell research raise a number of ethical and political concerns? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
48. What are ​homeotic genes​? 
 
 
 
 
 
 
 
 
49. Homeotic genes produce transcription factors or regulatory proteins. What do these regulatory proteins 

control? 
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50. What is a ​homeobox​? 
 
 
 
 
 
 
51. Homeobox-containing genes are often called _________________, especially in mammals. 
 
 
 
 
52. Use the diagram to the right to help you explain  

the effects of mutations in homeotic genes. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

53. Use the diagram to the right to help you explain other functions of 
Hox genes. 
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Base your answer each of the following questions on the video CRISPR 
located on the AP Biotechnology page of Collea’s Corner. 

 
54. What does ​CRISPR​ stand for? 
 
 
 
 
55. Name the 2 components that make up ​CRISPR​ and briefly describe their functions. 
 
 
 
 
 
 
56. Label the ​CRISPR​ diagram below.  
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
57. List and briefly describe the main steps in the ​CRISPR​ process. 
 
 
 
 
 
 
 
 
 
 
 
 
58. What do scientist hope to use ​CRISPR​ for in the future? 
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