Study Guide MBMB 451A  
Nucleic Acid Structures 
1. Know nucleotide and nucleoside structure and nomenclature.
2. What are the forces that help stabilize DNA double helical structure? 
3. What is Tm?
4. What are the differences between A, B, and Z DNA? What conditions and sequence favor the formation of Z DNA?
5. How is DNAse I footprinting done and what are its applications?
6. Be able to "read" a DNA sequencing gel and understand the process of dideoxy sequencing. 
7. What is the shorthand notation used to display DNA or RNA structure? 
8. How do you determine the L, T, and W values for a closed circular DNA?
9. Define DNA supercoiling and topoisomerases.
10. How does writhe change when DNA is wrapped around protein in either a left-handed or right-handed direction?
11.  How do proteins “read” DNA sequence?

DNA methods
1.  Describe various ways of making a chimeric DNA by way of a cloning vector.
2.  What are the important components of an over-expression vector?

3. What are type I, II, and III restriction endonucleases? 
4. What is restriction mapping and RFLP?
5. What are sticky and blunt ends? 
6. What is Southern, Northern, and Western blotting and their applications? 
7. Explain the process of PCR. 
8. What is cDNA and RT-PCR? What is a cDNA library and what are its uses?
9. What is pulsed gel electrophoresis and why is it used for genomic DNA? 
10. What is a DNA microarray and for what is it used?
11.  What is a cosmid, a shuttle vector, and an articifical chromosome (bacterial and yeast)? 
12.  What are the several types of enzymes used to work with DNA or RNA? (nucleases, ligases, …)
Protein Methods

1.  Describe the different methods used to lyse cells and to make a soluble protein extract.  How is precipitation used to help purify a protein and what substances are used for this purpose?

2.  What are the principles of ion-exchange chromatography and how does it work in protein purification?  What is a linear versus a step gradient?  What is the difference between a weak anion exchange resin and a strong anion exchange resin?  What kind of materials are used to make the solid support for column chromatography (cross-linked agarose, …).

3. Describe the different types of affinity chromatography and how they work.

4.  How does gel filtration or exclusion chromatography work?  What is the exclusion limit or volume?  How do you attach something to your resin of your choice?

5.  What is HIC chromatography?

6.  Explain discontinuous gel electrophoresis and how it is used to separate proteins by size.  What is an SDS- micelle and what is its role in gel electrophoresis?

7.  How does 2-dimensional gel electrophoresis and isoelectric focusing work?

8.  What kind of stains are used for protein gels and how do their sensitivity compare?
9.  What is a PDB and how can you use it?  Are there any particular programs that might be useful for this purpose?
Chromatin
1. What is the composition of a nucleosome, chromatosome, 10 nm and 30 nm fibers?
2. What are core histones and linker histone? What are the "tails" of histone proteins?
3. What is the structure of the nucleosome core particle?
4. What is translational and rotational positioning?
5. Explain how histones are acetylated and deacetylated and how that relates to gene regulation.
6. What is the nuclear matrix and nuclear scaffold?
7. Give specific examples of known covalent modification of the histone octamer.

Explain how these modifications might affect the structure of the nucleosome core particle.
8. What is euchromatin and heterochromatin?
9. What are DNase hypersensitive sites and what is their relationship with chromatin?
