Biotechnology

Mid-Term Exam

Answer all questions (1-8, 20 parts, worth 29pts total) in the spaces provided.
In this example, only a few of the questions are included.
Read the questions carefully.  Make your answers clear but brief.

1.  Below are some diagrams of DNAs with mis-matches highlighted in bold for your convenience (“P” represents a 5’ phosphate group; letters linked by dashes are nucleotides on the same DNA fragment).  Indicate next to each diagram whether T4 DNA ligase can catalyze a ligation event with reasonable efficiency (“Yes”) or not (“No”).
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5.  We discussed cloning DNA in E.coli with plasmid, lambda and BAC vectors in order to purify and amplify individual DNA molecules.

a. Describe THREE critical aspects of a cloning vector.  Phrase your answer so that each aspect applies to all three cited vectors.
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b. In principle you could imagine electroporating a mixture of DNAs into mammalian tissue culture cells and then diluting the cells so that they form clonal colonies (in direct analogy to electroporating a mixture of DNAs into E.coli and separating individual recipients by plating).  An antibiotic resistance gene could also be used to select for cells that take up particular DNAs.  Why would this mammalian cell culture approach not work well for cloning DNAs (most important reason, please)?

[1]

7.  You could sequence a single 150kb BAC recombinant by primer walking or by shotgun sequencing.

a.  Which strategy would involve more sequencing reactions?
[1]

b.  Which strategy would take the longest time from beginning to end? [1]

c. The accuracy of a single DNA sequencing run is extremely high. Nevertheless, errors are possible.  Which of the two strategies would make you most confident about the final BAC sequence you obtain?  Explain.
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d.  In whole genome shotgun sequencing initial sequence alignments often produce a large number of reasonably long sequence melds.  At that stage how can you figure out if some pairs of melds represent sequences that are close to each other in the genome? [1]









































































