Pearson Lab Bench 6-2: DNA Electrophoresis
Key Concepts II:
1) What is another name for a restriction enzyme?

2) How do restriction enzymes know where to “digest” the DNA?


3) As you read, you learned that restriction recognition sites are palindromes.  Write out a sample double-stranded recognition site:



4) Which restriction enzymes created the useful “sticky ends”?  Circle and name the enzyme.

[image: ]
5) On a gel electrophoresis, DNA is separated by ________________ and ____________________.

6) Circle the band that represents the shortest DNA fragment below.
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Design of the Experiment II
1) Read the procedure. Then record your measurements below.
[bookmark: _GoBack][image: ]
2) Describe/explain how to create the standard curve.
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1. Which of the following statements is correct?

Oa. Longer DNA fragments migrate farther than shorter fragments.

Ob. Migration distance is inversely proportional to the fragment size.

Oc. Positively charged DNA migrates more rapidly than negatively charged DNA.
Od. Uncut DNA migrates farther than DNA cut with restriction enzymes.

2. How many base pairs is the fragment circled in red below?
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Oa. 0.08 ml/min

Ob. 0.04 ml/min

Oc. 0.8ml/min

Od. 0.8ml/min
Oe. 1.00 ml/min

3. Aniinstructor had her students perform this laboratory beginning with setting up their
own restriction enzyme digests. One team of students had results that looked like those
below. What is the most likely explanation for these results?
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How Do Restriction Enzymes Work?

Like all enzymes, restriction enzymes are highly specific. They cut DNA only within very
precise recognition sequences. Study the illustrations below to see three different
recognition sequences. The red line shows where the enzymes will cut the DNA. Notice that
all of these recognition sites are symmetrical, or what is called "palindromic.” This means
that the recognition sequence on one DNA strand reads in the opposite direction on the
complementary strand.

cut cut cut

Next let's look at the laboratory procedures for cutting and separating DNA fragments.
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Gel Electrophoresis

Gel electrophoresis is a procedure that separates molecules on the basis of their rate of
movement through a gel under the influence of an electrical field. The direction of
movement s affected by the charge of the molecules, and the rate of movement is affected
by their size and shape, the density of the gel, and the strength of the electrical field.

DNAis a negatively charged molecule, so it will move toward the positive pole of the gel
when a current is applied. When DNA has been cut by restriction enzymes, the.
different-sized fragments will migrate at different rates. Because the smallest fragments
move the most quickly, they will migrate the farthest during the time the current is on. Keep
in mind that the length of each fragment is measured in number of DNA base pairs.

In your laboratory, you wil prepare and *run” your own gel electrophoresis.
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Making a Standard Curve for Hindlll DNA Fragments

If you know the fragment sizes in the Hindlll digest, how do you determine the fragment
sizes in an unknown sample? You use data from the marker to prepare a standard curve,
which will provide a standard for comparison to the unknown fragment sizes. Using a
standard to estimate an unknown is sometimes called “interpolation”; you will interpolate
the size of the unknown fragments.

You begin by making a standard curve for the known sample, DNA plus Hindlll. Measure the
distance each Hindll fragment migrated on the gel and then complete the chart. Itis very
difficult to get exact numbers as you read this graph. If your response is in a close range,
that is acceptable.
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