Causes of Mutations: 
Using articles to explain possible causes of genetic mutation

Standard Met: MS-LS3-1

Grade Level:  7th Grade 

Learning Goal:
· Students learn what a genetic mutation is and ways which mutations can be caused.

Key Question: 
· [bookmark: _GoBack]What causes genetic mutations?

Misconceptions:
· Mutations are unnatural
· Mutations are all caused by chemicals

Vocabulary:
New:
· Genetic mutation: Changes in the arrangement of base pairs in the DNA of an organism.
· Beneficial mutation: A mutation that has positive effects on an organism.
· Deleterious mutation: A mutation that has negative effects on an organism.
· Neutral mutation: A mutation that has no effect on an organism. 

Previously introduced : 
·  Protein: Compounds made by organisms that are involved in almost every aspect of what happens in living organisms.
·  Function: What something does, or its job. 

Teaching Materials:
· 3. Causes of mutations.pptx
· 3. Causes of mutations-5E.docx
· 3. Causes of mutations-notebook.docx
· 3. Causes of mutations-Article1-UV light.pdf 
· 3. Causes of mutations-Article2-Smoking.pdf
· 3. Causes of mutations-Article3-Benzene.pdf
· 3. Causes of mutations-Article4-Progeria.pdf
· 3. Causes of mutations-Article5-Ectrodactyly.pdf 

Notes:
· Underlined sections indicate activities where students must record something in their notebooks

	Teacher Does
	Student Does

	ENGAGE                                          Step 4

Explain: Connect upcoming lesson to the pervious lesson

Facilitate: Students recording the definition of genetic mutation in vocabulary

Ask: What causes genetic mutations?

Show: Brain Pop video on Genetic Mutation
(http://www.brainpop.com/science/cellularlifeandgenetics/geneticmutations/)

Facilitate: Class working through Brain Pop quiz
- Review quiz
- Allow students to answer

Facilitate: Students recording three main points from video in notebooks

Facilitate: Students recording the rest of their vocabulary
- Beneficial mutation
- Deleterious mutation
- Neutral mutation
	                                                          Step 2

Listening, looking at the supporting visuals


Recording vocabulary word in notebook



Hypothesize individually. Record hypotheses in notebooks.
Watching video, not talking or taking notes.




Discussing quiz questions. Recording initial quiz answers in notebooks. Sharing out ideas to class. Correcting incorrect answers in notebooks.

Discussing what the three main points are at tables. Recording them in notebooks.

Recording vocabulary in notebooks.





	EXPLORE                                        Step 5 

Explain: Introduce article review activity

Explain: Give activity instructions
- I will hand out articles to each table
- Each table will read an article
- Each table will then present their article making sure to address the following points:
1. Article subject
2. The cause of the mutation
3. The affect of the mutation
4. An interesting fact you learned

Facilitate: Students reading articles.


Facilitate: Students preparing for presentation



Facilitate: Students presenting
- Have students take notes on articles they didn't read while others present
- Bring up images that go with articles as students present
- Make sure students are staying in line with the expected ESRs
	                                                           Step 3

Listening, looking at images from articles on board
Listening, looking at images from articles on board










Receiving articles and reading them as a group, either silently as individuals or trading paragraphs and reading out loud.
Discussing what the points for the presentation are as a group. Possibly writing down answers for support during presentation.

Presenting the main points to the class (as a full group, all students must go to front of room) OR taking notes on presentations for articles they did not read.

ESRs for presentations:
Article 1-UV light
1. Article subject ESR
· How UV light causes DNA damage
2. The mutation that is caused ESR
· Two pyrimidine bases sitting next to each other on the same strand of DNA to bind to each other, instead of binding to their partner on the opposite strand 
3. The cause of the mutation ESR
· Exposure to UV light
4. The affect of the mutation ESR
· Changes DNA shape
· Causes changes in DNA code when DNA shape changes are being fixed
5. An interesting fact you learned ESR
· The sun is a source of UV light
· DNA absorbs UV light
· UV light can create thousands of buldges along a strand of DNA and when cells try to fix them they substitute in random base pairs instead of what normally goes there

Article 2- Smoking
1. Article subject ESR
· How fast cigarette smoke can hurt you
· How smoking can cause genetic damage within minutes of inhaling smoke
2. The mutation that is caused ESR
· Trashes DNA
3. The cause of the mutation ESR
· Cigarette smoke
· Chemicals in cigarette smoke
· PAHS
4. The affect of the mutation ESR
· Causes cancer
5. An interesting fact you learned ESR
· Cigarette causes genetic damage within minutes of being inhaled
· It only takes 15-30 minutes for bad chemicals from smoke to reach high levels

Article 3- Benzene
1. Article subject ESR
· Benzene
· An industrially produced chemical that causes cancer, Benzene
2. The mutation that is caused ESR
· Changes in chromosomes
3. The cause of the mutation ESR
· Exposure to benzene
· Exposure to benzene in the air, vehicles, food and water
4. The affect of the mutation ESR
· Many different cancers and diseases
· Increased activity of immune system cells
5. An interesting fact you learned ESR
· Most benzene exposure is through inhalation
· Exhaust from cars is the biggest source of benzene

Article 4- Progeria
1. Article subject ESR
· Progeria 
· A disease that causes pre-mature aging in kids
2. The mutation that is caused ESR
·  A point mutation in the lamin A (LMNA) gene 
·  A mutation in the gene that does for proteins that stabilize the inner membrane of the cell nucleus 
3. The cause of the mutation ESR
·  A mutation in the sperm
·  A DNA building mistake 
4. The affect of the mutation ESR
· Premature aging
· Baldness, aged-looking skin, a pinched nose, and a small face and jaw relative to head size, stiffness of joints, hip dislocations and severe, progressive cardiovascular disease 
5. An interesting fact you learned ESR
· The condition gets its name from the green work “geras” which means age
· It's thought to affect 4 million newborns worldwide
· Newborns normally appear normal
· There is no treatment

Article 5- Ectrodactyly
1. Article subject ESR
· Ectrodactyly, a disease that causes Splits in the middle of hands and feet
· A disease called “lobster claw hand”
2. The mutation that is caused ESR
· There are five different genetic mutations associated with it
· Mutation on chromosome 7 in a region that contains two homeobox genes 
3. The cause of the mutation ESR
· DNA building mistake
· Inherited 
4. The affect of the mutation ESR
· Split hands and feet
· Fused fingers and toes
5. An interesting fact you learned ESR
· It can be a dominant or recessive trait
· It’s found in 1 in 90,000 babies
· It can be treated with surgery and prosthetics

	EXPLAIN                                         Step 6

Ask: Give three examples of things that can cause mutation






Ask: What common thing occurs in each mutation?

	                                                            Step 1

Referring back to their notes, recording examples in notebooks.
ESR:
 Uv light
Carcinogens
Benzene
Cigarette smoke
DNA building mistakes
Discussing at tables, sharing out ideas. Recording examples in notebooks.
ESR: 
DNA is damaged
DNA is changed
DNA is mutated
The organism gets sick

	EVALUATE                                    

- Listening to student presentations
-Reading and evaluating student notes and answers to analysis questions
	EXTEND                     

Teacher
- Connect extend to the lesson
- Play Brain Pop video on antibiotic resistance: http://www.brainpop.com/health/diseasesinjuriesandconditions/antibioticresistance/
- Ask: Why is it important that these single celled bacteria are being influenced by genetic mutations?
Student
-Discussing at tables, sharing out to the class.
ESR: 
They can make us sick
They cause MSRA
They are resistant to antibiotics
Teacher
Ask: Do mutations always negative or deleterious consequences for the organism?
Student
- Discussing at tables, sharing out to the class.
ESR: 
No, sometimes they can make the organism stronger like in the antibiotic resistance bacteria but sometimes they can cause cancer or diseases like Progeria and Ectrodactyly.
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