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Real-World Biology:
        Analysis
“Genetic Prints Help Solve Mystery of Girls Switched at Birth.” “Murder Conviction 
Overturned by DNA Testing: Prisoner Released.” Headlines such as these have become 
commonplace in recent years due to the forensic method of DNA fingerprinting, origi-
nally developed in Britain in the early 1980s. DNA fingerprinting is a method for visual-
izing sequences of DNA. Every person (except identical twins) has a unique sequence of 
base pairs. In DNA fingerprinting, scientists analyze a small number of DNA sequences 
that are known to vary a great deal among individuals. DNA fingerprinting has become 
an important tool in investigating criminal cases, identifying bodily remains, tracing 
heritage, and studying genetic disorders. In this activity, you will investigate the tech-
nique of DNA fingerprinting and learn how this science of identity is used to solve 
problems of family heritage and criminal justice.

Part A: How to Make a DNA Fingerprint

Step 1: DNA is extracted from cells and cut into 
fragments by restriction enzymes.

Step 2: The DNA fragments are placed on an elec-
trophoresis gel, and electric current is applied. DNA, 
being negatively charged, moves through the gel 
to the positively charged electrode. The fragments 
spread out according to size.

Step 3: DNA fragments are separated by chemicals 
into single strands. Because the strands will disin-
tegrate after a day or two, they are transferred from 
the gel onto a sheet of nylon. DNA probes, which 
are synthetic DNA segments with known sequences, 
are labeled with radioactive compounds. The probes 
are then applied to the nylon, and complementary 
sequences on the DNA fragments being tested attach 
to the probes by base pairing.

Step 4: The nylon sheet is exposed to X-ray film, 
and dark bands appear wherever the fragment DNA 
(from the sample) has attached to the probe.

CHAPTER 13 

DNA Fingerprinting

Analyze and Conclude
Respond to each question.

 1. Identify In Set 2 of the DNA fingerprints, do any of the bands in the alleged father’s 
DNA fingerprint match a band in the child’s DNA fingerprint?

 2. Theorize What does this result indicate?

Figure 1

The DNA fingerprints in Figure 1 can be used 
to determine the paternity of a child. In Set 1 of 
the DNA fingerprints, one of the bands in the 
child’s DNA fingerprint is also present in the 
mother’s DNA fingerprint. Because none of the 
bands in the alleged father’s DNA fingerprint 
matches the child’s bands, he cannot be the father.
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Part B: Applications of DNA Fingerprinting

DNA fingerprinting is useful for solving crimes and analyzing kinship 
relationships. Read the following problems, and analyze the DNA finger-
prints to answer the questions.

Analyze and Conclude
Respond to each question and statement.

 1. Analyze DNA is isolated from a hair found in a knit hat that was 
recovered from the scene of a bank robbery. DNA fingerprints 
are derived from the hair sample (labeled H) and from samples 
obtained from seven suspects (labeled 1 through 7). Analyze the 
DNA fingerprints in Figure 2. To which suspect might the hair 
belong? Explain.

 2. Compare Figure 3 shows DNA fingerprints of a blood sample 
taken from a crime scene and samples taken from seven suspects. 
Compare the DNA fingerprints. Which suspect could have 
committed the crime? Explain.

 3. Apply The DNA fingerprints in Figure 4 are those of members 
of three generations of a family, as well as those of some 
unrelated individuals.

a. DNA fingerprint 7 is that of a son of two other family members. 
Which DNA fingerprints are those of his parents?

b. DNA fingerprint 10 is that of the grandmother. Which DNA 
fingerprints are those of her daughter and of her daughter’s 
father? Explain.

Figure 2

Figure 4

Real-World Biology: Analysis, DNA Fingerprinting  continued

Figure 3

Careers In Biology

DNA Biology Visit biologygmh.com for information on biological 
technicians. What are the responsibilities of a biological technician?




