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Lesson Summary:  In this activity, students will understand what a mutation is, how mutations in virus genes occur, and the importance of receiving a new flu shot every year.  This hands-on activity will allow students to observe how mutations arise, what kinds of mutations are possible, and the effects of these mutations.


Subject: 

Science: Life Science 

Health: Health Promotion and Disease Prevention 

Grade Level: 

· Target Grade: 7 

· Upper Bound: 8

· Lower Bound: 6

Time Required: One class period.

Materials:

· Mutating Viruses Worksheet
Lesson Plan: 
· To begin, a little background on virus genetics may need to be given to the class if this subject has not yet been covered.  Explain to the class that the genetic material of viruses is RNA (as opposed to DNA in humans).  RNA makes up a virus’ genes and has the same function as DNA, which is to determine the amino acid (the building blocks of proteins) sequence of proteins that it encodes.  Proteins are essential molecules in all organisms; they allow cells to carry out their proper functions.  For example, as humans, we have proteins that allow our blood to carry oxygen to all of our tissues.  Similarly, there are some proteins that viruses need in order to operate correctly.  The RNA is like "instructions" on how to produce these specific proteins.  Each RNA sequence is interpreted in groups of 3 nucleotides (A,C,G,or U), called codons.  Each codon specifies a single amino acid in a protein.  If the RNA in a virus is changed, or "mutated", the codons of the RNA will be changed and the virus will then hold the "instructions" on how to produce different proteins than before.  Emphasize that this can be either beneficial or harmful to the virus.  
· Be sure to introduce the appropriate vocabulary words listed below at this time.
· First, the students will consider mutations in a sentence.  Following the instructions on the Mutating Viruses Worksheet, students will observe how changing or "mutating" even one letter in a sentence can change the meaning of the sentence.  
· Next, students will apply the same concept to a sequence of virus RNA.
· Have students complete the concluding questions on the Mutating Viruses Worksheet.  
Assessment: Students are to complete the Mutating Viruses Worksheet.  It would be a good idea to lead a discussion about other complications associated with mutations.  Mention some disorders such as Alzheimers, Muscular Dystrophy, and Down’s syndrome that are a result of DNA mutations.  Be sure to emphasize that in a virus’ case, a genetic mutation of RNA is usually beneficial because it allows the virus to be resistant to some vaccines; while in our case, genetic mutations of our DNA usually are harmful, causing several disorders.
Background & Concepts for Teachers:
· The type of mutation this activity uses is called a “deletion mutation.”  These kinds of mutations involve deleting a single nucleotide from the DNA or RNA sequence, which causes the nucleotides that comprise all the codons following the mutation to change.
Vocabulary / Definitions: 

· DNA: (Deoxyribonucleic acid) The genetic material found in all cells that contains genetic instructions for biological development. 
· RNA: (Ribonucleic acid) The genetic material that serves as a template for translating genes into proteins.
· Nucleotides: The structural units of DNA and RNA; A, C, G, and U.

· Codon: A three base sequence of RNA that codes for a specific amino acid.
· Amino Acid:  The building blocks of proteins.

· Mutation:  Changes to genetic material. 


References:
· http://gslc.genetics.utah.edu/units/disorders/mutations/
TEKS:

Science

7.2 (D) Communicate valid conclusions
7.3 (A) Analyze, review, and critique explanations

Health
7.3 (A) Explain the role of preventative health measures, immunizations, and treatment in disease prevention

7.3 (B) Analyze the risks for contracting specific diseases based on pathogenic, genetic, age, cultural, environmental, and behavioral factors
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