Biology 110: Biological Exploration
Dr. Tamara Davis

Answer key for sample Molecular Biology problems, part 1
PLEASE DO NOT LOOK AT THIS ANSWER KEY UNTIL YOU HAVE MADE A CONCERTED EFFORT TO SOLVE THE PROBLEMS! You are encouraged to use other resources while problem solving, including working with a small group of students.

Question 1: 
A biochemist isolates and purifies various molecules needed for DNA replication. When she adds some DNA, replication occurs, but each DNA molecule consists of a normal strand paired with numerous segments of DNA a few hundred nucleotides long. What has she probably left out of the mixture?

DNA ligase

Question 2:
What is the basis for the difference in how the leading and lagging strands of DNA molecules are synthesized?

DNA polymerase can join new nucleotides only to the 3' end of a growing strand.

Question 3:

In analyzing the number of different bases in a DNA sample, which result would be consistent with the base-pairing rules?

A + G = C + T

Question 4:
The elongation of the leading strand during DNA synthesis:

depends on the action of DNA polymerase.

Question 5:
Which of the following is not true about both DNA replication and transcription?

primers are required to initiate nucleic acid synthesis. (they are NOT required for transcription)
Question 6:

A part of the promoter, called the TATA box, is said to be highly conserved in evolution. Which of the following might explain this observation?

mutation in the TATA box is selected against.

Question 7:

In eukaryotic cells, transcription cannot begin until:

several transcription factors have bound to the promoter.

Question 8: 
Which of the following is not true of RNA processing?

Exons are cut out before mRNA leaves the nucleus.

And a non-multiple choice central dogma question…

Question 9: This problem focuses on understanding complementarity of base pairing and polarity in double-stranded nucleic acids.

The sequence below represents a short RNA.

5’--A U U A G G C C G A U A C G A U U A C C—3’

Using this sequence, write out the sequence of the double stranded DNA molecule from which this RNA was derived. Be sure to label the 5’ and 3’ ends of both strands of the DNA molecule. In addition, label the appropriate DNA strands as “template” and “non-template”.
ANSWER:

DNA:

5’—A T T A G G C C G A T A C G A T T A C C –3’ --- this is the non-template strand

3’—T A A T C C G G C T A T G C T A A T G G –5’ --- this is the template strand

Recall: the template must be complementary to the RNA molecule.

