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Hello investigators! Today we have our second 
piece of unique evidence, or evidence that 
can be traced to a specific person. You have 
probably heard of DNA. You may already know 
that it can be used to determine someone’s guilt 
or innocence in a crime. But what is DNA and 
how is it used in forensic science?

DNA stands for deoxyribonucleic acid. DNA 
is a material found in all living things, and 
determines how that living thing will develop 
and grow. You can think of it as the instruction 
manual for your body.  

DNA is made up of four building blocks called 
nucleotides. The four nucleotides are: adenine 
(A), thymine (T), cytosine (C), guanine (G).  

Four building blocks might not seem like much, 
but by changing the sequence in which they 
appear the combinations are endless! This 
sequence of nucleotides in  
DNA is called the genetic code. 

A genetic code might read:

A T C G A A T C A G C G T G A

Or it could read: 

C G C A T T C T C T C C C A T 

DNA can give instructions to turn something 
into a strawberry or a blue whale or a blade of 
grass. 

Remember that DNA is found in all living 
things. This includes people! Most of the genetic 
code – our pattern of A, T, C and G - for people 
is the same. This is why each of us has so much 
in common. However, there is a small portion – 
0.1% - that is unique in each person’s code. This 
small difference determines if we are male or 
female, whether we will have curly or straight 
hair, how tall we will be, what color eyes we will 
have, among other things. Only identical twins 
share the exact same genetic code. 

So how do forensic scientists use DNA to 
solve crimes? DNA exists in every part of our 
body, including our skin, hair, and blood. If 
any of these things are left behind at a crime 
scene (Locard’s principle again!), they can be 
analyzed for DNA. 

My Notes:

First the DNA must be separated from all of 
the other things in our bodies. Next, forensic 
scientists use special proteins called enzymes 
to cut the DNA. Scientists then study the size of 
the cut patterns to figure out which codes are 
alike and which are different.   

While DNA evidence is a great part of a forensic 
scientist’s toolbox, it is important to remember 
that it is not foolproof. Errors can occur during 
the collection and analysis of a DNA sample. 
Additionally, scientists don’t test an entire 
genetic code, just a portion of it. Finally, it is 
almost impossible to tell how a sample of DNA 
ended up at a crime scene. Because of this DNA 
evidence must be considered in the context of 
all of the forensic evidence gathered. 

Today you can do two things to help us move 
closer to solving the Cookie Jar Mystery! 
First, you can learn more about DNA and how 
it can be taken out of living things in order 
to be studied. You will get to try your hand at 
extracting DNA from a strawberry plant. 

Next, you will see how enzymes can be used to 
cut part of the genetic code, and how these cut 
patterns can be compared to match the DNA of 
a suspect with the DNA left behind at a crime 
scene. Remember that we have a blood sample 
from the crime scene. DNA can be found in 
blood. Today we will use the blood sample to 
study DNA left behind at the crime scene!  
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Lesson 10

Activity 1: Strawberry DNA Extraction 

Lab Rules:
1. Never eat anything you are using in a science lab. 

2. Follow procedures exactly to ensure results. 

3.  Properly dispose of all materials at the end of the 
lab.  

Procedure:

1.  Place a small beaker on a foam plate to catch 
any spills.  Mix the ingredients for your DNA 
extraction liquid in the small beaker using the 
following amounts:
•  80mL (approximately ⅓ cup) water (acts as a 

solution for the extraction)
•  1 Tbsp (approximately 15 mL) dish 

liquid (breaks open the strawberry’s cell 
membranes, the sac holding the DNA)

•  ½ tsp (approximately 5.7g) table salt (cuts 
apart the proteins that surround the DNA, 
freeing it up for extraction)

2.  Place two strawberries in a re-sealable plastic 
bag, add the extraction fluid, and close securely 
pushing out any air in the bag. 

3.  Use your hands to mash the strawberries inside 
of the bag. Make sure there are no large pieces 
remaining. Set aside for 5 minutes.  

4.  Create a strainer by placing a paper coffee filter in 
a plastic cup. Drape the edges of the filter over the 
rim of the cup. Fold the filter to secure it in place. 

5.  Hold the filter firmly around the rim of the 
cup. Then, open the bag and slowly pour the 
strawberry liquid into the filter. The liquid will 
drain into the cup, while the filter will trap the 
larger bits of strawberry. 

6.  Carefully gather the top of the filter together to 
create a pouch. Gently squeeze out any additional 
liquid. At this point you can throw the filter in the 
trash and wipe off your hands. The strawberry’s 
DNA should be in the liquid in the cup!

7.     Ask your instructor to add 2 tablespoons of cold 
isopropyl alcohol to the liquid. Do NOT stir the 
mixture. DNA does not dissolve in alcohol like it 
does in water. Adding the alcohol forces the DNA 
out of the solution, where it will clump together 
and rise to the top. The DNA should separate 
after a few minutes. 

8.    Carefully observe your cup. You will see the 
clear alcohol form a layer that sits on top of the 
pink strawberry liquid. Look for a thin, white 
substance in the top layer. You may mistake it 
for small soapy bubbles. This is the clumped 
together strands of strawberry DNA! 

9.    Gently use a wooden coffee stirrer to lift the DNA 
out of the cup. If your strawberry DNA is trapped 
between the strawberry and alcohol layers, gently 
pull it up with the coffee stirrer into the top layer. 

10. Record your observations below.

Observations: 
1.  Describe the appearance (color, texture, 

transparency, etc) of the strawberry DNA in the 
space below. 

2.  Compare your results with others in your class. 
How are you DNA extractions similar and 
different? Did each experiment yield the same 
amount of DNA?

3. Why do you think results might vary?
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Lesson 10

Activity 2: Analyzing Suspects’ DNA

Background:

DNA is made up of the four building blocks, or nucleotides, A, T, C, G. The sequence, or order, of these 
nucleotides is different for each person. This is their genetic code. 

To study the DNA we can cut it into smaller pieces and compare the size of the cut pieces to the DNA left at 
the crime scene. Enzymes are special proteins that can cut DNA. 

Today we are using an enzyme that cuts DNA every time it reads the code CCGA. Whenever it sees this code, 
the enzyme cuts the DNA between the G and the A. For example, if the code read:

ATGAATGECCGATTATGCGA  
(20 nucleotides long)

The enzyme would cut the DNA into two pieces:

TGAATGECCG (11 nucleotides)  ATTATGCGA  (9 nucleotides) 

Procedure:

1.   DNA was taken from each of the suspects in our case. A portion of their genetic code is listed below. 
Notice how each suspect has a different sequence of nucleotides. 

2.  Within each sequence of nucleotides, circle CCGA every time it appears in the code. 

3.   Next “cut” the DNA sequence of the suspects between the G and the A in the CCGA pattern.  
Draw a pencil line between nucleotides everywhere an enzyme would cut the DNA. 

4.   Count out the length of nucleotides of each cut piece of DNA. Write this number under the cut to 
remember. 

Suspect #1:    A C G T C C G A T T A G C T C C G A

Suspect #2:   T C C G A T G C C G A T C C T A G A

Suspect #3:    T C G C C G A T A C T G C C G A T C

Suspect #4: T A C C G A T T C C G A C G T T A G



Length of  
DNA piece Sample #1 Sample #2 Sample #3 Sample #4 Crime Scene

1

2

3

4

5

6

7

8

9

10

Lesson 10

Activity 2: Analyzing Suspects’ DNA

 1. Which suspect’s DNA matches the DNA left at the crime scene?

 2. How does the DNA evidence line up with other evidence you have gathered during this investigation?

3. Would you feel comfortable convicting a suspect for the crime based on the DNA evidence?  
Why or why not?

EXHIBIT J

Procedure: After scientists cut the DNA, they separate the cuts by size. The small cuts of DNA travel farther 
than the larger pieces of DNA because they are lighter. To see how the DNA strands would separate in a test, 
shade in the box that matches the length of nucleotides for each cut in the appropriate columns.
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