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. RFLP Analysis Worksheet

Part I: Effect of a Mutation on Restriction Fragment Sizes

The following are homologous segments of chromosome #7 where one of the mutations that causes CF
is known to reside. The change in RFLP pattern caused by a mutation in these segments will be investigated.

Segment A: GGTCTTCCGTCTCTCTCTCCGGATATATAT
> Segment B: GGTCATCCGGCTCTCTCTCCAGATATATAT
. 1. The restriction enzymve Mstll recognizes the DNA sequence: GGTCTTCC and cuts between the first C
- and the second T. The restriction enzyme Mspl recognizes the DNA sequence CCGG and cuts

between the middle C and G. Draw hashmarks between the proper bases to show where the
) enzymes cut.

B 2. Count the number of bases between each hash mark and record the numbers below.
» Segment A:
~ Segment B:

3. On the gel below draw the pattern that would result after cutting each strand with the enzymes and
running a gel electrophoresis.
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4. Tom and Sue have come for genetic testing because Sue wants to get pregnant. However, Sue’s sis-
ter just had twins and one of the babies has CF. If we were able to look at a portion of the baby’s
= chromosome #7 with CF, it would look like this:

- GGTCTTCCGTCTCTCTCTCCGGATATATAT
S a. Is this like Segment A or Segment B?

b. How many fragments would result with this piece of DNA?
c. What would her other chromosome #7 look like? (Hint: How is CF inherited?)
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[image: image2.jpg]5. The following diagram illustrates what one chromosome #7 looks like in a person who does not have CF.
GGTCATCCGGCTCTCTCTCCAGATATATAT

a. Are the same restriction sites present as in the previous segment of DNA?
b. How would this affect the fragment sizes of this piece of DNA?
6. Sue’s sister and her husband do not have CF. Recall that each person has two #7 chromosomes. The
DNA from each will be present in a sample.
a. Would you expect someone who is heterozygous to have more bands than someone who is
homozygous?
b. Which two segments do each of them have?
c. Which segments did the baby with CF inherit from her parents?

7. If Sue gets pregnant, she could undergo chorionic villus biopsy. An obstetrician removes some of the
fetal cells from the uterus. Geneticists then study the DNA from the cells. Perhaps they may find the

following:
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a. Would this baby have CF?

b. What would its genotype be?

c. What is the probability that this baby will have a child with CF of its own?
d. Are Sue and Tom carriers?

Part B: Effect of Crossing Over on Restriction Fragment Sizes

The following are the same homologous segments of chromosome #7 seen in Part A. The change in
RFLP pattern caused by crossing over in these segments will be investigated here.

Segment A: GGTCTTCCGTCTETCTCTCCGGATATATAT
Segment B: GGTCATCCGGCTCTCTCTCCAGATATATAT

1. Assume that crossing over will occur between the two homologues and the break occurs between
bases 15 and 16, with bases 1-15 crossing over.
a. Count the bases until base 15 is reached. Put a hash mark between base 15 and 16.

b. Redraw the base sequences in the space below by rewriting bases 1-15 from Segment A and then
drop down to segment B and continue copying the bases from 16-30.

Segment A after crossover:
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Segment A.

Segment B after crossover:

-15 from Segment B and bases 16-30 from

2. Recall that Segments A and B contain restriction sites for Mstl| (GGTCTTCC) and Mspl (CCGG).
Determine the fragment sizes for each segment after cutting with restriction enzymes. Draw hash
marks between the proper bases in the newly-drawn segments above.

a. Fragment Sizes of Segment A:
b. Fragment Sizes of ‘Segment B:
3. Draw the new pattern for Segments A and B on the gel below:
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4. How does this pattern compare with a pattern in which no crossing over has occurred?
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