





        



What Protect My DNA?

Abstract:

It is a common known fact that UV rays lead to skin cancer.  In this activity, students test different household objective/materials and sunscreen for their ability to block UV rays.  Students will also show that UV rays cause DNA damage.

Objectives:
· To determine the UV blocking ability of various household materials

· To determine if Sunscreen brand or SPF value have an effect on UV blocking ability and show that sunscreens do actually work to block UV rays
· To show that DNA is mutated by UV rays through differences in number of yeast colonies
Grade Level:  6-12

Subject Area:  Biology, Cancer, Genetics, Health Sciences, Light Spectrum

Class Periods Required: 2-3 class periods (including set-up)

Materials Needed:
Petri Dishes

YED culture media

Light Sensitive Yeast

Different brands/SPF of  Sunscreen 

Different Household materials

Student Handout

Teacher Handout/Lecture

What Materials Protect My DNA From The Sun?

Everyday we are bombarded with harmful UV rays from the sun.  These UV rays cause damage to DNA which can eventually lead to skin cancer.  One in five Americans will develop skin cancer at some point in their lifetime.  Use of materials which prevent UV rays from reaching and damaging DNA is extremely important.  In today’s activity, you will be performing an experiment investigating whether everyday materials, from different types of cloth to sunscreen, protect your DNA from the damaging effects of UV radiation.
Based on your knowledge of UV radiation and skin cancer, what materials do you expect to perform the best in the experiment?  Why?  

Do you think that a particular sunscreen will work the best? Explain.

Will SPF have an effect on how well a sunscreen will perform? Explain.

Directions:
-Bring in everyday materials you use at home (old clothes/material, sunscreen, old sunglass lenses, paper bags, etc)

-Cut and place material over half of a petri dish cover (the larger half of the dish).  Be sure your name is on the bottom portion of the Petri dish in waterproof marker.
-Pour 1ml of yeast solution onto the agar using a sterile pipette.  Swirl the solution around the plate.  Make sure that the solution covers the entire plate and that the yeast solution is spread evenly across the plate.

Directions (cont’d)
-Put the cover over the bottom portion of the Petri dish.  Make sure it is slightly ajar so that some air can reach inside and so solution can evaporate. Place in a dark room while solution evaporates.
-After solution evaporates, put cover completely over bottom portion of the dish and place in the sun to expose Petri dish.  Your instructor will inform you of how long to expose your plates. 

-Remove the Petri dish from the light and remove the materials placed on half of the top of the dish.

-Place the exposed Petri dish upside down in the classroom (3-4 days) or in a 30o C incubator (2-3 days).

-Remove Petri dish cover and count the number of colonies on each of the two treatments.  Record data in a table.
-Answer follow up questions.
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Follow Up Questions
1)  What materials best protected the yeast from UV damage?  How do you know?  Explain why some of the materials might have worked better than others.
2) Why did the yeast grow more on one side of the Petri dish and not the other? What is the significance of counting the difference in number of colonies between the treated and untreated portion of the Petri dish?
3)  What are conclusions can be made from the experiment?  Are there any recommendations that can be made to the American public about how they can protect their DNA from the effects of UV radiation?  
4)  Are any other experiments that are suggested from the results and conclusions of the experiment?
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