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7.012 Problem Set 4 FRIDAY October 15, 2004
Answers to this problem set must be inserted into the box outside

Problem sets will NOT be accepted late. Solutions will be posted on the web.

Question 1

NASA astronauts found a mysterious gene from the H zone of outer space. They needed
your help to know more about the gene, so they cloned it into a plasmid vector and told
you they would send you the plasmid, that they named pSET (plasmid “Sequence Extra-
Terrestrial”). When the package arrived, however, you found two unlabeled tubes.

Not sure of what they sent you, you decide to make restriction maps of what’s in each
tube, assuming that there is plasmid DNA in each.

You perform digestions with the restriction enzymes BglII (B), NotI (N) and SalI (S)
either alone or in combination and obtain the following gel-electrophoresis data.
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a) Draw the restriction maps of the plasmids in the space provided below. Write the
distances between the restriction sites. Also write down the total sizes of the plasmids
in the boxes below, in kilobases.

b) Confused, you call NASA and ask them what’s going on and why they sent you two
tubes. They do not know why you got two tubes, but they know that the gene of interest
had been cloned into the NotI and SalI restriction sites of the vector. Which of the
plasmids has the gene? Circle your answer.

Plasmid #1                     Plasmid #2

c) What is the length of the cloned gene in bases?

d) NASA also told you that the plasmid they used is a bacterial expression vector. Which
one of the following elements should be in the vector? Circle all that apply.

centromere multiple cloning sites nuclear localization signal

telomere inducible terminator bacterial origin of replication

selectable marker nucloid insertion sites cytosolic targeting sequences

inducible promoter topoisomerase gene gene encoding restriction enzyme

    Plasmid #1

                       kb

      Plasmid #2

  kb
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