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1. Who demonstrated that phage genetic material is DNA and not protein? (a) Chargaff, (b)
Hershey and Chase, (¢} Franklin, (d) Waston and Crick, (e) Avery, MacLeod, and McCarty

2. Who proposed that in any DNA molecule, A=T and G=C? (a) Hershey and Chase, (b)
Franklin, (c) Chargaff, (d} Waston and Crick

3. Aresearcher identified a new enzyme and is interested in determining the mRNA expression
pattern of this gene. Which of the following techniques would accomplish this goal? (a)
Southern blot, (b) Western blot, (¢) Eastern blot, (d) Northern blot '

4. Which of the following types of information would be most useful in an effort to move a DNA
fragment from one plasmid vector to another, using molecular cloning techniques? (a)
restriction maps of the plasmids, (b) restriction fragment length polymorphism data, (¢}
sequence of PCR primers, (d) Southern blot data

=~ M5 (90 %)

1. Please describe RecABCD mediated homologous recombination system in E. coli, including
the molecular function of RecABCD and RuvABC proteins (10%)

2. Please describe the Mismatch repair system in £. coli (10%)

3. Please describe in detail the two transcription termination models in prokaryotic celis (10%)

4. Please describe in detail the spliceosome-mediated RNA splicing (10%)

5. Please describe how the presence or absence of sugars lactose and glucose control the level of
expression of the Jac genes in E. cofi. (15%)

6. Please write down 4 mechanisms that transcription of eukaryotic genes can be repressed.
(20%)

7. Please draw a figure to show the generation of siRNA and miRNA, and their mode of action.
(10%) '

8. Please describe the terms “systems biology” and “synthetic biology”. (5%)



