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All questions are given in English, but you may choose yourself in what language 

(Norwegian or English) you prefer to answer.  

For all questions, try to provide brief and concise answers. 

 

 

  I 
The expression of a gene is controlled by promoter sequences. One part of the 

promoter is called the “Core promoter”. How would you define the core promoter? 

Describe briefly the functional sequence elements that together constitute a core 

promoter, including how each element functions. Finally, select one of the elements 

and describe in more detail the protein interacting directly with the selected element. 

 

  II 
Coactivators are a group of factors important in the activation and regulation of 

transcription. What is their main function in transcription? A specific type of 

coactivators is called the “mediator complex”. Explain briefly two approaches 

initially used in the identification of the yeast mediator complex? Describe briefly the 

current view of the function of the mediator. 
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  III 
Transcription activators are grouped into families, usually based on the structure of 

their DNA-binding domains (DBDs). Below is a list of 10 names of transcription 

factors as well as 6 families. Place each factor into the correct family: 

 

No Transcription factors to classify Code  The families 

1 Zif268 A Helix-loop-helix (bHLH) proteins 

2 Fos B Zinc finger proteins 

3 Engrailed C Rel family 

4 p100 D Nucear receptor 

5 RXR  E Leucine zipper (bZIP) 

6 Mad-Max F Homeodomains 

7 GATA-1   

8 E2F3   

9 AR (androgen receptor)   

10 TR (thyroid hormone receptor)   

 

For simplicity you may answer by a list of the form 3C, 8B etc (examples are not 

correct combinations). 

 

  IV 
The packing of genes into chromatin reduces their accessibility for the transcriptional 

apparatus. Hence, processes have evolved that carefully control the accessibility of 

genes for transcription. One set of mechanisms involves post-translational 

modification of histone tails. Explain some key elements related to the methylation of 

histone tails: what type of modifications occur, how these modifications relates to 

transcriptional activity, which proteins are involved in generating these modifications 

(and demodifications) and how these modifications are recognized by other proteins. 

 

  V 

Most transcription factors are sequence-specific DNA-binding proteins able to 

recognize specific response elements in promoters. Although there are exceptions, 

still a majority of transcription factors use a specific type of secondary structure to 

interact with DNA to obtain sequence specificity. Explain this type of common 

protein-DNA interaction and use examples from homeodomains or zinc fingers to 

illustrate how such interactions provide specificity.     

 

  VI 
Nuclear receptors have in common that they are ligand-responsive factors. Describe 

basic features of the ligand binding domain found in this family and explain how it 

changes conformation and interactions with other proteins upon binding of ligand. 
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  VII 
When a cell experiences signs of danger (DNA damage, oncogenic activation etc) 

signals are generated that may lead to activation of p53. Limiting your focus to the 

p53 protein itself, what kind of changes are taking place in this protein when p53 

undergoes activation. During this process the interaction of p53 with another key 

protein is modulated. What protein is this and how is the interaction modulated as a 

result of signalling? 

 


