
Microbial Genetics Exam          Fall 2005 
Your Name:____________________     

1. (9 pt) What is the difference between a selection and a screen?  Provide an example for each. 

2. (15 pt) a) How is CsCl density gradient centrifugation performed, and how does it work to resolve DNA molecules of 
different densities? 

b) Why does satellite DNA form bands separate from the main DNA band with certain eukaryotic genomic DNA?  Describe 
the sequence features of typical satellite DNA, and briefly contrast these features with those of mini- and microsatellite DNA.  



3. (10 pt) Describe the classical genetic experiments that provided proof that DNA polymerase III is the enzyme of replication 
in E. coli. 

4. a)(8 pt) You have isolated 5 Cys- mutants, which are each unable to grow on minimal medium in the absence of the organic 
growth factor cysteine.  Given the following complementation results, how many distinct genes are represented in your 
collection of mutants, and which mutations, if any, are identical to each other? 

 cys-1 cys-2 cys-3 cys-4 cys-5 

cys-1 - + + + + 
cys-2 + - + + - 
cys-3 + + - - + 
cys-4 + + - - + 
cys-5 + - + + - 

b)(8 pt) Mutant strain cys-6 is shown to be a double mutant.  How might you have determined that? What would happen if 
you used this strain in complementation tests?  



5. (15 pt) What would be the phenotypes of each of the following mutant strains, both in terms of the direct effects, and in terms 
of the overall effect on replication? 

(a) a mutant strain of E. coli in which each of the GATC sequences in oriC was mutated to GTAC. 

(b) a mutant strain in which the 5’-3' exonuclease activity of DNA polymerase I was abolished. 

(c) a mutation that inactivates DNA gyrase 

6. (10 pt) Extremes of pH lead to denaturation of double-stranded nucleic acid by what mechanism? Why is alkaline pH 
preferred over acidic pH for in vitro denaturation experiments? 



7. (15 pt) a) Compare and contrast the packaging of prokaryotic chromosomes with that of eukaryotic chromosomes. 

b) How do eukaryotes use radial loops to coordinate the expression of genes with related functions?   

8.  (10 pt) What nucleotide sequence pattern is often associated with DNA bends?  Where would you expect to find such a 
pattern? 


