Name ____________________________________ Date _____________ Student’s Guide…BAM!!

BAM!!
INTRODUCTION

What are NATURAL characteristics of a person?  Stand in front of a partner and look very closely at each other.  Keeping in mind respect of each other, is there something about your partner’s NATURAL characteristics that stands out?  Examples may be a deep dimple or exceptional height, a small section of hair that curls different or even a naturally bent thumb.  Now, ask your partner if anyone else in their family has this particular characteristic.  Do you suppose these characteristics are genetic?    We are going to investigate one way different characteristics might come about.

EXPLORATION

Materials:
Each group will need the following:

·  2 bowls
· Spoon

· Southwestern Dip Recipe 

· As indicated in recipe…
· Parsley flakes

· Minced onion

· Chili powder

· Dried chives

· Ground cumin

· Salt

· Sour cream 

· mayonnaise 

· Tortilla Chips
· Marker
Each student will need the following:

·  Paper plate

· Water to drink
Procedures:
1. Follow the recipe at your table exactly.  Each person in your group needs to play a part in making the recipe.

2. Give a unique name to your recipe and label your mixing bowl and the top of your recipe with this name.

3. Set your bowl at the front of the class.

4. When everyone is done with their recipe, each INDIVIDUAL needs to label five sections of a paper plate with the names of the five recipes.

5. Put a sample of each recipe in its respective place on your plate.  DO NOT TASTE YET!

6. As a class we will taste each dip together one at a time and fill out the data collection worksheet as a class.
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BAM! Recipe data collection worksheet

Dip 1

Dip 2

Dip3

Dip4

Dip5

Name of the recipe

What changes did
the recipe have from
the original written on
the board?

What are the physical
properties of the
recipe (texture, color,
taste, etc)

Name of the mutation





CONCEPT DEVELOPMENT

1.   Do you think these kinds of “mutations” you found in the recipes could happen in your own bodies?  Explain.  

________________________________________________________________________
2. Where do you think mutations may originate in your body?  
________________________________________________________________________

________________________________________________________________________

3.  We have discussed how DNA makes proteins using codons (sequences of 3 nucleotides) and there are only 4 nucleobases (Adenine, Guanine, Cytosine, Thymine) used in our entire DNA.  Pretend we have the following DNA strand which let’s say codes for the color brown, curly hair…

ACT GGA CAG TCC GCA TTG

A.  What would the DNA look like if it had a “point mutation”?

B.  What would the DNA look like if it had a “deletion”?  Remember each codon must have 3 nucleotides.
C. What would the DNA look like if it had an “insertion”?  Remember each codon must have 3 nucleotides.
D. What would the DNA look like if it had an “inversion”?  

4.  The term frame shift refers to how the entire DNA sequence shifts to accommodate the deleted or inserted nucleotide.  All of these mutations cause different proteins to be made and some proteins to not be made at all.  These sequences are the genotypes.  What type of phenotypes would you expect with our mutated hair DNA?  

5.  Thinking about our DNA as a recipe for what we look like and our health, what conclusion can we come up with when there is change in our DNA?  ________________________________________________________________________

________________________________________________________________________

CONCEPT APPLICATION:

1. DNA mutations can be caused by various factors.  Name what factors can cause a DNA mutation.  ________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

2. Our bodies replicate DNA continuously and we are susceptible to exposure of environmental toxins.  It would seem the odds are against us, yet DNA mutations are not wide spread.  Why do you think this is?  ________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

3. Skin cancers are caused by DNA mutations from sun exposure.  This kind of cancer however is not typically passed on to the next generation.  On the other hand, sickle cell anemia is a DNA mutation that is passed on to the next generation.  Only mutations which occur in the cells which produce sperm and egg will be passed on to the next generation.  These are called _________________ mutations. 

Genetic Engineering: Altering genetic material to study genetic processes, or, potentially, to correct genetic defects.

You are genetic engineer who frequently is consulted by doctors to help decide if a medical problem a patient is experiencing is a genetic mutation or not.  You have 5 patients you are studying.  Based on the symptoms you know which chromosome and which gene sequence to look at.  You decide to compare a healthy patient’s DNA sequence to the sick patient’s DNA sequence.  What type of mutation IF ANY would you say each patient has?  Make sure to identify if a frame shift has occurred.

HEALTHY:  
CAT AAG CTA ATG
PATIENT 1:  
GTA ATC GAA TAC

What type of mutation if any?  How do you know?  
HEALTHY:  
GTA CAT AAG CTA ATG 
PATIENT 2:  
GTA CAT AAG CTA ATG

What type of mutation if any?  How do you know?  
HEALTHY:  
GTA CAT AAG CTA ATG
PATIENT 3:  
GTA CTT AAG CTA ATG

What type of mutation if any?  How do you know?  
HEALTHY:  
GTA CAT AAG CTA ATG
PATIENT 4:  
GTA CAT AGC TAA TG

What type of mutation if any?  How do you know?  
HEALTHY:  
GTA CAT AAG CTA ATG
PATIENT 5:  
GTA CAT AAC GCT AAT G

What type of mutation if any?  How do you know?  
AUTHENTIC ASSESMENT:

Materials:

·  Internet access with printer

· Library resources

· Poster board

· Markers

· Glue

· Construction paper

Procedures:

1.  Pick a mutation from your teacher’s list of mutations to study or go to http://www.ncbi.nlm.nih.gov/books/bv.fcgi?rid=gnd.section.273 and pick a chromosome and disease.
2. Start with the website above (http://www.ncbi.nlm.nih.gov/books/bv.fcgi?rid=gnd.section.273) to do your research.  Other useful websites might be:
 http://www.genetics.edu.au http://ghr.nlm.nih.gov/handbook/mutationsanddisorders/mutationscausedisease      
http://www.ornl.gov/sci/techresources/Human_Genome/home.shtml
3. Go to the library and research this mutation to find a human disease, dysfunction, or deformity caused by this mutation.  KEEP A LIST OF YOUR REFERENCES!!  Answer the following questions…

A.  What mutation are you studying?  

B.  What phenotypic change can this type of mutation cause?  (What happens to the person?)

C. What type of mutation is this?  Is this found on a specific chromosome or gene? (Some mutations may not say what kind of mutation it is.  This is ok, just state this).
D. How common is this mutation?  
E. Is this an inherited mutation or an environmental mutation?  In other words, what causes this mutation?  
4.  Make a poster to display in the classroom.  This poster should answer each of the above questions in a creative manner so others will WANT to read it.  You may use construction paper, pictures off the internet, markers, etc. to make your poster appealing.  

5. You will give a brief (5 minute) oral presentation of your poster tomorrow.  

6. This is worth 20 pts.  You will be graded based on the following rubric…
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	Points
	Accuracy
	Clarity
	All questions answered
	Poster quality
	Participation

	4
	Mutation matches phenotype, description of chromosome, genotype and phenotype is correct.  Copy of references is available.
	Explanations/answers are clear and concise.  Full understanding of mutations displayed. Little to no grammar or spelling errors.
	All 5 questions are answered on the poster.
	Poster is creative, and designed for easy reading.  Care was taken to either type explanations/answers or write clearly.  Pictures are included.
	Full participation of research and poster making.  

	3
	Information is mostly accurate, but some misconceptions or inaccuracies are found.  Copy of references is available.
	Explanations/answers are mostly clear and concise OR a few grammar or spelling errors are present.  Overall understanding of mutation is present.
	4 questions are answered on the poster.
	Poster is either creative or care was taken to type or write clearly, but not both.  Pictures are still included. 
	Participation in both research and poster making, but not fully focused on project.

	2
	Information has little accuracy, but attempt was made and copy of references are available
	Explanations/answers lack some clarity and a few spelling or grammar errors are made.  Basic understanding of mutation is present.
	3 questions are answered on the poster.
	Some lack of effort to make the poster creative and readable.  Pictures may be lacking.
	Participation in either research or poster, but not both.

	1
	Little effort was made to be accurate OR no copy of references is available. 
	Little effort was made to be clear and concise OR little effort was made to have accurate grammar and spelling.  Little understanding of mutation is present.
	2 questions are answered on the poster.
	Little effort made to make the poster interesting or easy to read.  No pictures.
	Very little participation in both research and poster.  No clear focus on project.

	0
	No information is accurate and no copy of references available.
	Explanations/answers are confusing and little care was taken to have accurate grammar and spelling.  No understanding of mutation is present.
	1-0 questions are answered on the poster.
	Poster thrown together with no thought of creativeness or making it readable.  No pictures.
	No participation in neither research nor poster.
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