Study Guide MBMB 451A Fall 2009 

Part Two
Transcription 
1. What is the subunit organization of E. coli RNA polymerase? What are the three different eukaryotic nuclear RNA polymerases and the genes they transcribe? 
2. What are the two classes of eukaryotic transcription factors and how are they different from each other? 
3. What is a promoter element? What is the structure/organization of a typical E. coli gene, eukaryotic mRNA gene, tRNA gene, rRNA gene, or 5S rRNA gene? 
4. Define basal versus activated transcription. 
5. Describe the different ways in which the activity of transcription factors can be regulated in the cell. 
6. Describe the properties of the transcription factors TFIID, IIA, IIB, IIE, IIF, and IIH. What are TAFs and are they important for basal transcription. 
7. What is an enhancer? What is a response element? 
8. Describe two models for how an enhancer could effect the level of transcription. 
9. What are the transcription factors called that are used by Pol I and Pol III? 

10. Discuss how transcription activity can be regulated by protein phosphorylation of RNA polymerase or the transcription factors. 
11. Discuss methods that can be used to identify promoter elements in a transcriptional unit. 
12. What are the three different kinds of subunits associated with eukaryotic RNA polymerases? 
13. Give details about three different kinds of DNA binding motifs found in promoter-specific transcription factors. What are some other separable domains that can be identified in these transcription factors? 
14. What are the differences between Pol IIO, IIA, and IIB? 
Transcription and its Regulation 
1.  Explain the differences between activated and basal transcription both in terms of DNA sequence elements and protein factors.

2.  Describe the properties of the general transcription factors of RNA polymerase II, I and III.  What is TBP and what general transcription factors have TBP as a component?  What enzymatic activities do some of the transcription factors possess and how do they facilitate transcription?  Describe TAFs and if they are involved in activated or basal transcription.

3.  What are three models of the molecular events that lead to activation of transcription?

4.   Structural organization of promoter-specific transcription: domain structure and function.
5.  You will need to know about the different types of protein structural domains that are used to recognize specific DNA sequences (Zn finger, bHLH, and so). What are their distinctive properties, in what transcription factors are they found, and do they have any required cofactors (metals, ligands, etc)? 
6.  What is the promoter structure for genes transcribed by mRNA, tRNA, rRNA, 5S rRNA, and U6 snRNA?

7.  What are transcriptional coactivators?

8.What are the different ways to regulate the activity of transcription including merely regulating the level of the transcription factor present in the cell?

9.  Describe how steroid receptors function and their structure.

10.  What are three classes of activation domains?

Chromatin
1.  Explain how histones are acetylated and deacetylated and how that relates to gene regulation.
2. What is the nuclear matrix and nuclear scaffold?
3. Give specific examples of known covalent modification of the histone octamer.

Explain how these modifications might affect the structure of the nucleosome core particle.
4. What is euchromatin and heterochromatin?
5. What is chromatin remodeling and what proteins are involved in this process?  Describe the two classes of remodelers.
6.  Describe the two models of how nucleosomes can be moved to different translational positions on DNA.

7.  How do these remodelers find the correct genomic location?

8.  What is nucleosome spacing?
