Lauren Mahony
Lesson: Radiation and DNA
Objectives: Students will demonstrate knowledge by identifying the major components of DNA. Students will demonstrate comprehension by explaining the effects of radiation on DNA. 
NYS Standards:
2.1h Genes are segments of DNA molecules. Any alteration of the DNA sequence is a mutation. Usually, an altered gene will be passed on to every cell that develops from it.
5.2i Gene mutations in a cell can result in uncontrolled cell division, called cancer. Exposure of cells to certain chemicals and radiation increases mutations and thus increases the chance of cancer.
Grade Level:
Grade 10 Living Environment General Education
Previous knowledge: Students will have just learned about chromosomes.  
Materials: 
White board
Computer
Materials listed in lab
Procedure 2 day Lesson (45 minute classes)
Day 1:
Notes and Pivotal questions end off with NASA video	Comment by kwoodruff: Write in full sentences OR use a list format. 
Day 2 Candy DNA Lab and graded post lab questions

Aim: Describe the effects of radiation on DNA.
Do Now: Describe the purpose of chromosomes. 
Motivation DNA Candy Lab
	Pivotal Questions
	Notes:	Comment by kwoodruff: Put this chart with Day 1 above

	In which organelle is DNA found?









Why did Rosalind Franklin die of cancer?
When you get an x-ray why do you think they put a lead vest over you?
What do you do to protect yourself from the sun?






	I. DNA (Deoxy Nucleic Acid) is a helical molecule that is a primary carrier of genetic information
A. Overview: The DNA helical structure is made up of a:
i) Sugar phosphate backbone 
ii) 4 Nucleotide base pairs: A-Adenine…T-Thymine…C-Cytosine…G-Guanines
iii) Bases are held together by hydrogen bonds
***NOTE: A always pairs with T and C always pairs with G
B. History:
i) Watson and Crick discovered phosphate backbone and nucleic acid base pairs
ii) Rosalind Franklin- x-ray diffraction discovered the double helix (twisted ladder) shape of DNA
C. Radiation effects on DNA:
i) UVA- from sunlight= increase chance of mutation in DNA- ie increase risk of skin cancer
ii) UVB- from sunlight break strands of DNA molecules cause skin cancer
iii) Ionizing radiation- comes from radiation released by radioactive chemicals such as cosmic rays= causes breaks in both stands causes cancer ie leukemia.  
a) astronauts exposed to ionizing radiation
D. Mutations in DNA:
i) Insertion-extra base pairs inserted
ii) Deletion- DNA is lost 
iii) Frameshift- alter gene’s message
http://www.youtube.com/watch?v=IGkn4v8ar4M (NASA video cosmic radiation)
 


With a partner in your own words summarize DNA and the affect radiation has on it.
















[bookmark: _GoBack]Day 2	Comment by kwoodruff: Good lab.  Please include an answer key next time. 
Candy DNA lab:
  Name___________________________________Date___________________Period_____

CANDY DNA LAB

Objective:	To create the structure of DNA using candy.
Materials:	Spice drops (white, yellow, purple, red, orange, and green), Twizzlers, toothpicks
Procedures:
1. DO NOT EAT ANY CANDY UNTIL TOLD TO DO SO!!!!!!!
1. Using the following chart as a guide as you follow the next few steps of building your DNA molecule.  Write in the blank which color you will be using for that part.
	
DNA PART

	CANDY USED

	Sugar
	______drop

	Phosphate
	Twizzler bite

	Adenine
	______drop

	Thymine
	______drop

	Cytosine
	______drop

	Guanine
	______drop



1. Using the toothpicks and twizzler pieces, create the SUGAR/PHOSPHATE sides of the DNA ladder.  Use five phosphates and four sugars on each side.  
1. Now, using toothpicks and the appropriate spice drops, create the NITROGEN BASES (Adenine, Thymine, Cytosine, and Guanine) on the steps of the ladder.  You may use any combination of these, as long as all of the four bases are represented.  Remember, Adenine always pairs with Thymine, and Cytosine always pairs with Guanine.  
1. Draw your candy DNA creation on the back of this paper (#1), being sure to label each of the six parts of DNA you used.
1. Carefully twist your DNA model to visualize the “double helix” shape of DNA.  
1. Raise your hand when you are finished.  After the teacher examines your creation and your drawing, he will initial below, and give you permission to eat.  
1. Throw away any uneaten candy and the used toothpicks. 	    	 
1. Answer the follow-up questions on the back of this paper.

Teacher Initials  _________
FOLLOW-UP LAB QUESTIONS:

1. Draw your DNA candy creation below.  Label each of the six parts. (20pts)














1. How many gumdrops form each step of the ladder?  ________ (5 points)

1. What color did your cytosine drop always pair with?  ________  Why?  _____________

__________________________________________________________________ (10 points)

1. How many total of each of the following did you use in your model? (15 points)

sugar molecules?

phosphate molecules?

Adenine molecules? 
	
		Guanine molecules?

		Thymine molecules?

		Cytosine molecules?


5. CRITICAL THINKING: (20 Points)
Ms. Mahony is going to the moon in the summer of 2013. Ms. Mahony is going to be exposed to radiation outside the earth’s atmosphere.  What kind of radiation will Ms. Mahony be exposed to?  Explain. Which mutations can happen to her DNA? What are some detrimental (negative) affects that can happen to Ms. Mahony’s body.  

www.hoover.k12.al.us/bms/Team74/lclarkz/.../Candy%20DNA%20Lab.doc

Rubric: Lab grade 100 points
Actual Lab activity: 30 points 
Full Credit= 30 point student worked diligently and created the correct model of their DNA
Half credit 15 points= Student worked diligently but did not make the model correctly
Zero credit= Student did not build the DNA structure out of candy
Follow up Questions: 70 Points
Full credit = Student answered all corrections correctly and showed full understanding of DNA and radiation’s affect on DNA
Half credit= Student demonstrated some knowledge of DNA and radiation’s affect on DNA or some answers were incomplete
Zero credit= Student did not complete this portion of the lab.  s
























Resources:	Comment by kwoodruff: Use APA format
MLA would be fine too, but please use a citation format, not listed websites. Don’t lose points on something small like citations.
http://www.nasa.gov/audience/foreducators/postsecondary/features/F_Understanding_Space_Radiation.html
http://www.livestrong.com/article/118080-effects-radiation-dna-mutations/
http://evolution.berkeley.edu/evolibrary/article/mutations_03 


