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Genetic Change Unit Project C. Kohn, Waterford WI 
 

Group Name:                

 

         Hour  Date:    Score:            

Directions: use the space provided to address the following questions. You should use your notes for this project. 

1. In the space below, summarize how a species can genetically change. Be sure to address each of the following 

mechanisms and summarize how they enable genetic change to occur:  

a. Mutations 

b. Natural Selection & Evolution 

c. Genetic Drift 

d. Migration 

e. Artificial Selection, Domestication, and Traditional Breeding in Agriculture  
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2. Modern dairy cattle are remarkable examples of how dramatically a species can be changed by artificial 

selection. In the space below, summarize how the modern dairy cow was created by addressing the following: 

a. How domesticated species are created from wild species in general (include the Auroch in your example).  

b. The roles of genetic linkage, independent assortment, and meiosis in this process.  

c. The roles of artificial insemination and genetic evaluation (especially positive & negative correlation).   

d. The roles of data, sire summaries, PTAs, STAs, and standard deviation in this process.  

e. The roles of genomics and SNPs in this process.  

f. How heritability affects the rate and precision of genetic change.  
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3. Genetic engineering has completely transformed the ability of human beings to create genetic change. In the 

space below, summarize the science of genetic engineering by addressing the following:  

a. The limitations of artificial selection & traditional breeding that prompted the development of genetic 

engineering.  

b. The roles of each of the following: restriction enzymes, restriction sites, sticky ends, DNA ligase.  

c. Summarize the purpose and necessity of a vector in genetic engineering and provide descriptions of 

different vectors and how they work.  

d. Summarize the purpose and necessity of a marker in genetic engineering and provide descriptions of 

different markers and how they work.  

e. Explain how recombinant DNA can be controlled using the promoters and operators of operons.   
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4. In the space below, summarize how Golden Rice was created using Agrobacterium. Be sure to include the 

following:  

a. Overview of Agrobacterium (what it is, what it does, how it works, etc.).  

b. The role of the Ti-plasmid of this bacterium.  

c. Roles of the T-DNA and the Virulence Region of the Ti Plasmid. 

d. How Agrobacterium was used to create Golden Rice.  

e. Description of Golden Rice, what it does, and why it was created.  
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5. In the space below, summarize how CRISPR-Cas9 is used for genetic engineering. Be sure to address…  

a. Overview of CRISPR (what it is, what it does, how it works, etc.).  

b. The roles of gRNA and Cas9 Restriction Enzymes.  

c. How CRISPR changes the genes of other species. 

d. How CRISPR was used to treat HIV-AIDS. 
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Grading: Your grade will be determined using the following considerations:   

Item Plus (100%) Check (70-90%) Redo (0%) 

Accuracy 
No errors were detected in 
this presentation 

This presentation contained 
a few errors, but overall 
was very accurate. 

This presentation did not 
accurately reflect the 
science of these topics in 
multiple instances.  

Thoroughness 
No important information 
was omitted.  

Most or all of the important 
info was covered but more 
should have been included. 

Major topics were omitted 
that should have been 
included.  

Professionalism 

This presentation could be 
effectively delivered to a 
group outside of the school. 

This is acceptable work for 
high school students but 
room exists for 
improvement.  

The professionalism of this 
group did not meet the 
expectations of this class.  

Group 
Involvement 

Every member was clearly 
involved with the 
development of the 
presentation as well as its 
delivery.  

At least one more group 
member could have been 
more involved with the 
preparation and/or delivery 
than they were.  

Multiple group members 
clearly could have been 
more involved.  

Effort  

Effort exceeds what would 
be expected of a high 
school student.  

Effort is acceptable for a 
high school student but 
room exists for 
improvement.  

Level of effort before and 
during the presentation 
should have been greater.  

  

Comments:  

 


