
 

 

 

 

Does Sunscreen Protect my DNA? 

Sakurako Ichinohe 

Monica Hunt 

13th November 2018 

BIOL 1105-03 

Dr. Cherry Liu 

 

 

 

 

 

 

 

 



 

Introduction:  

 UV radiation is electromagnetic radiation, which is transmitted in the form of waves. 

Different wavelengths of electromagnetic radiation cause different types of effects on people. 

UV radiation has shorter wavelengths and higher frequency, compared to the visible light. 

Sunlight is the greatest source of UV radiation, which is widely used in medical situations for 

good health, such as killing bacteria, curing inks and resins, and for phototherapy, and etc.  

 UV radiation has three different types; UV-A, UV-B, and UV-C. UV-C causes the 

maximum risk, however, it will be absorbed in the ozone layer and will never reach us, which 

means UV-C would not affect people. UV-B causes skin burns, and the prolonged exposures to 

UV-B will increase the risk of skin cancer. UV-A is the greatest amount of the UV radiation and 

this definitely reaches the earth’s surface. UV-A is less intense than UV-B, however, it is more 

prevalent and can penetrate deeper into the skin layers, and it eventually affect the connective 

tissue and blood vessels, which results in premature aging (Canadian Centre for Occupational 

Health, 2018).  

 Some researchers found that cells protect themselves when they were damaged from the 

UV light, and this protection is called ‘simple switch,’ where the cells stop moving and stop 

responding to stimuli until they are repaired from the damages by the UV radiation. What this 

research basically says is that a certain protein moves from cytoplasm into the cell nucleus and it 

instructs the cell to stop dividing via another certain protein (ScienceDaily, 2007).  

 Sunscreens usually contain UVB or UVA, which creates a thin film on the skin in order 

to reduce the ultraviolet radiation (UVR) penetration to the skin. Since they contain ingredients 

that block UVR, sunscreens provide broader protection against both UVA and UVB light. Those 



protection reflect UVR back into the atmosphere, with using the ingredients, such as titanium 

dioxide and zinc oxide.  

 UV light damages the fibers in the skin, which are called elastin. When elastin is broken 

down, the skin begins to stretch, sag, and it will lose its ability to go back into the normal place 

after stretching ( = cannot relax). The skin also bruises and tears more easily, and it will no 

longer to heal. This is the reason why the UV light damage on the skin would not show until later 

in life, not while you are young.  

The interesting part of this lab is to compare which type of protection protects DNA th 

most. And the prediction is the sunscreen protects DNA more than the fabric does. Based on all 

the information above, it can be hypothesized that the sunscreen protects the DNA from the UV 

light, as well as the cloths, since they both shield the UV light and reflect the UV light in order to 

protect the cells.  

 

Materials and Methods:  

 On the bottom of each plate, labeled “wild type” for one plate, and “rad51” on the other 

four plates. Plated 100 µl of the yeast cell suspensions onto two previously labeled YEPD plates, 

and then covered the plates with plastic wrap. Covered half of the plate with aluminum foil in 

order to shield from UV light. Exposed the plates to shortwave UV light for one minute for each. 

Removed the plastic wrap and foil, then covered the plates with the lid and incubate upside-down 

at 30 ℃.  

Labeled the 3 plates, that contain the UV-sensitive rad51 mutant yeast strain from the 

previous section, with the treatment as follows; (1) 1 plate with one-half exposed and one-half 

protected by fabric, (2) 1 plate with one-half exposed and one-half protected by Coppertone oil 

free SPF 30 sunscreen, and (3) 1 plate with one-half exposed and one-half protected by Calvin 



Klein Foundation. Covered each of them with plastic wrap, then, smeared the half with the 

sunscreen / foundation or covered the half with the cloth. Same procedure as the previous section 

- exposed the plates to shortwave UV light for one minute and incubated upside-down at 30 ℃.  

 After completing the procedures for all 5 plates, came back to the lab to check and 

observed them.  

 

Data:  

Table 1 – Survival Rate for Positive Control (WT) and Negative Control (rad51) 

 Foil-protected side Unprotected side 

% survival (%) 

Wild Type Yeast 100 100 

Rad51 Mutant Yeast  100 2 

Legend: Both wild type and rad51 did not kill the cells when they were covered by the foil. 

 

Picture 1 – Wild Type      Picture 2 – rad 51 

   (left – with foil; right – no foil) 

 

 



 

Legend: Since the negative control had a rad51 mutation, it could not protect the cells from the 

UV light when it was not covered by the foil. On the other hand, WT does not have a mutation, 

so it did protect the cells from the UV light.  

 

Table 2 – Comparing the % Survival for Each DNA with Different Types of Protections  

Treatment of 

rad51 mutant 

SPF/Brand/Cloth 

Colour or Type 

Protection 

(UVB, UVA, 

both?) 

Protected side % 

survival (%) 

Unprotected 

side % survival 

(%) 

Rad51 mutant  Foil UVA 100 2 

Fabric Cloth UVA 80 0 

Sunscreen Coppertone oil 

free SPF30 

Both 100 0 

Foundation  Calvin Klein 

Foundation  

Both  100 100  

(human error – was not 

covered with the foil) 

Legend: All of the protections used shielded the UV light and saved the cells. Fabric did not 

protect the cells as much as the sunscreen and the foundation did.  

 

 

 

 

 

 

 



 

Picture 3 – fabric     Picture 4 – Coppertone oil free SPF 30  

(left – with foil; right – no foil)   (left – with foil; right – no foil) 

 

Picture 5 – Calvin Klein Foundation  

 

Legend: Each type of protection did protect the cells. Calvin Klein Foundation was not covered 

by the foil due to a human error, however, the cells still grew so it succeeded shielding the UV 

light. Sunscreen and foundation had more effect on protecting the cells than the cloth did.  

 

 

 



 

For the plate 1 – Wild Type, 100 % of cells on all the area of the plate survived. And on 

the other hand, the plate 2 – the plate with rad51 mutation, survived when it was covered with 

the foil and the cells did not survive when they were not covered with the foil, which means 

when the cells had a rad51 mutation, they will be killed by the UV light unless they are covered 

by the foil. That have been said, Plate 1 was the positive control and plate 2 was the negative 

control. 

Cells on plate 3 survived when they were covered by the fabric cloth and did not survive 

when they were exposed to the UV light. For plate 4, when the cells were protected by the 

sunscreen from the UV light, it survived. And since the whiteness of the survived cells on plate 4 

was whiter than that on the plate 3, it can be stated that the sunscreen protects the cells more than 

the cloth does, and the cells on plate 3, which were covered by the sunscreen, grew more. It is 

because the cloths reflected some of the UV light but partial UV light went through the cloths 

and reached the cells’ surfaces.  

Half of the plate 5 was covered by Calvin Klein foundation, and the other half was NOT 

covered and was exposed to the UV light; the control, and the cells survived and grew well.  

 

Discussion and Conclusion:  

 In the introduction, it was hypothesized that the sunscreen and the cloths protect the DNA 

from the UV light. Errors would have occurred since the plates were not exposed to the UV light 

enough, the sunscreen or the foundation was not smeared evenly, and 100 µl of the yeast cell was 

not expelled properly from the micropipette.  

 Approximately 50 % of the plates was killed for each since about the half of the plate was 

shielded from the UV light by the sunscreen and by the cloths. However, except for the 



foundation since the half of the plate was not covered by the foil, so for this particular plate; 

Plate 5, 0 % of the cells was killed.  

 Mutant was more affected by the UV exposure since it had a rad51 mutation. As the 

research says, UV light kills the cells by damaging their DNA. UV light initiates a reaction 

between two molecules of thymine, and this results in making the thymine dimer stable, but 

repair of this type of DNA damage is very efficient. Even though, it breaks down when the 

damage is extensive (How does ultraviolet light kill cells? n.d.). 

 It was hard to tell if one type of sunscreen or foundation protects the DNA more than the 

others do since smearing or the amount of time of exposure to the UV light was not equal and it 

also was hard to tell that from the whiteness of the survived colonies.  

 Overall, the hypothesis was confirmed, and it was able to show that the sunscreen or the 

foundation actually protect the DNA of the cells from the UV light of the sun.  
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