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S8.B.2.1.3  
Explain that mutations can alter a gene and are the original source of new variations.  

	
Describe how mutation affect organism.
	Mutation

Sickle Cell Anemia

Natural selection

Monogenetic: sickle cell, Huntingdon

polygenetic
	Engage
Discussion: What is mutation? 

Explore
Give student two fragment DNA sequence to compare and identify the mutation. Have students explain how mutation changes the protein sequence and organism.  

Explain
Mini lesson to explain the mutation types (deletion, insertion, substitution) & protein synthesis.

Elaborate
How does mutation relate to natural selection in humans?

Watch HHMI Biointeractive video-
https://www.biointeractive.org/classroom-resources/making-fittest-natural-selection-humans
Provide example of mutation- Sickle Cell anemia
Make connection Sickle cell anemia causes variation which is a process natural selection in human.

Evaluate
Complete summary questions (see student handout).



	
	
	Natural selection
	Biointeractive.org Lesson

How does skin color relate to UV exposure?

Biology-Color of Skin
Natural selection-Color of Skin


	
	
	Biology of Skin color
	

	
	
	Challenges of Genetic disease 
	

	
	
	Mapping genes to traits in dogs using SNPS
	Genome-wide association study (GWAS)
-Compare control and case study.  Calculate the absolute different for areas of genetic diseases.

*Use Blast from ensembl.org to search sequence database for similar one.



	Genome
	
	Ancestry
Golden State Killer
	What is a genome?
Case study



	
	
	DNA relatedness
	Where did my M&M’s come from?




	
	
	Allele frequency

	M&M activity

	S8.B.2.1.4  Describe how selective breeding or biotechnology can change the genetic makeup of organisms. 

	Explore different uses of current biotechnology.

Discuss the impacts of the technology in today’s society.

	Crispr-cas9-genome editing 

Cost of sequencing/ advances in computing. 

Bioethics

	What is Crisper-cas9?

Engage
If you have the ability to alter your DNA (money is not an obstacle), would you take the opportunity? If so, what would you change? Why?

Mini Lesson
Watch a video on Crisper-cas9
Think about: How does advance technology change the future? pros/cons?

Group Debate
Will gene editing disrupt the evolutionary process? 
Provide students with some resources to start.

Pro’s: 
Tackling and defeating diseases: cancer therapeutics, drug research, inherent diseases.  Gene therapy to treat diseases (cancer, blindness, sickle cell, hemophilia)

Con’s:
Social and ethical risk- affecting future generation
Reducing variation, effecting natural selection process.
Long-term consequences of preferences and biases we hold today on the genes of all future generation. Who gets to decide?

Bioethic regulations:
Regulations under fundings
Agencies
https://www.bioethics.nih.gov/hsrc/index.shtml
https://www.fda.gov/regulatory-information/fda-rules-and-regulations

Other topics discussion:
GMO Labels
Drugs treatment in HIV
Overpriced drugs (patent) with public funding
Abortion (genome sequencing in unborn child)



	Standard - 3.1.7.A9
Use appropriate tools and technologies to gather, analyze, and interpret data and understand that it enhances accuracy and allows scientists to analyze and quantify results of investigations.

Understand that scientific investigations may result in new ideas for study, new methods, or procedures for an investigation or new technologies to improve data collection.


	How is technology used to gather, analyze and interpret data?
	Python
	Introduction to coding- compliment DNA and reverse complement

Provide students with pseudo code. Have students organize code in correct order.

Match the strips of code to correct pseudo code.

Create program on computer to observe the results.

Develop a pseudocode and code for reverse complement.


	
	
	
	



