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 When we reproduce, we pass on our genetic information to our offspring in the 
form of DNA or deoxyribonucleic acid. Each cell in our body contains DNA, which acts 
as a blueprint to how we develop as a fetus. Therefore studying DNA can allow scientists 
to deduce how an organism is put together and how one person is related to another.  

On a molecular level, DNA is made up of two strands. Each strand has a 
backbone and one of four different types of compounds, called bases. These two strands 
stick together and form a double helix pattern as shown in the picture. The strands stick 
together because each base forms a bond with a specific other base. The four bases are 
called adenine (A), thymine (T), cytosine (C) and guanine (G). A and T form a bond and 
G and T form a bond. There are other bases that exist, but are not common, one being 
uracil (U), which will bind to T. DNA in a living cell is three billion bases long.  

Once an organism dies, DNA degrades over time. It has been 
possible in the past to retrieve DNA from fossils that are up to 
60,000 years old, however this is very difficult since the DNA is 
no longer complete and very little of the original amount is left. In 
order to improve the ability to get DNA from extinct organisms, it 

is important to understand how it degrades.  
 In this study I looked at three ways of DNA degradation in bones aged 50 to 
60,000 years old. One form of degradation is that DNA in fossils is broken into 
fragments. Already after 50 years these fragments average at only 100 bases long and do 
not decrease in size over time. A second form is that these DNA breaks are more likely to 
occur after a G or an A base, due to a chemical process that is more likely to remove 
these two bases. This process also occurs already within 50 years of death and does not 
increase over the next 60,000 years. The last way of DNA degradation is another 
chemical process, which modifies the cytosine base and turns it into a uracil. A 
combination of the fact that U pairs with T and the molecular treatment of DNA to be 
able to read the bases on a computer for analysis causes the bases that are seen during 
analysis to be changed from seeing a C to a T. This modification of C to T is additionally 
seen at a high frequency at the ends of the broken DNA fragments. I discovered that this 
base change from C to T is very time dependant; Bones that are only 50 to 100 years old 
see a low frequency of modifications whereas 1000 year old bones see a much higher 
frequency of base changes. This frequency continues to stay high across time. 
 The discovery of a time trend of the C to T changes will allow scientists to be 
more successful in extracting and analyzing DNA from fossils in the future. One main 
reason for this is that modern DNA can contaminate the DNA from fossils and make 
results harder to interpret. Now modern DNA can be distinguished from DNA from 
fossils by looking at the pattern of C to T modifications during analysis.  
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