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– structures, function, regulation 
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Exam hours: 09.00 – 12.00  

This examination paper consists of 3 pages. 

Permitted materials: None 

 

Make sure that your copy of this examination paper 

is complete before answering. 

 

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

(Norwegian or English) you prefer to answer. This exam consists of two parts. The 

first part is a set of questions, where you are supposed to provide brief and concise 

answers through a few phrases only (less than 10 phrases). The second part consists of 

questions that may require slightly more elaborate answers, although you should still 

try to keep the text volume limited and the style concise. 

 

 

 

Part I:  Short questions 
 

1. The expression of a gene is controlled by promoter sequences. Many 
promoters are associated with what is called a CpG island.  
a. Describe briefly characteristic features of a CpG island. 
b. Describe two main classes of promoters differing significantly in their CG 

content. 
c. What is a CXXC-domain and what is its function? 

 

2. One of the four core histones becomes conjugated with ubiquitin in a process 
that is coupled to transcriptional activation. Describe briefly this process and 
explain how this monoubiquitination mark is linked to the formation of 
another key activation mark on histones. 

 

3. Nuclear bodies are prominent in the nuclear landscape. Describe briefly one 
specific unique feature common for all nuclear bodies, the different assembly 
mechanisms and what determines their size. Give examples of two nuclear 
bodies, what is their main function and what affects their initial formation. 

 

4. Chromosomes have a non-random organization in the nucleus. Briefly 
describe how chromosomes are organized spatially, list two chromosome 
features that are correlated with this organization and how this can affect 
transcription. 
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5. RXR acts as a partner for nuclear receptors such as Vitamin D receptor (VDR), 
thyroid hormone receptor (TR) and PPAR. These dimers bind to related cis-
elements in responsive promoters. Explain how discrimination between 
responsive elements for these factors is obtained? How is it possible to 
change a promoter responsive to vitamin D into one that is responsive to 
thyroid hormone using only a simple mutation? 

 

6. Transcription factors in the leucine zipper family operate as dimers. Explain 
briefly the determinants/principles for dimer formation in this family.  

 

7. If we define a "reading head" as a domain of a transcription factor that 
positions an α-helix docked into a major groove, it appears that different 
factors use different numbers of reading heads to bind to DNA. Give examples 
of factors using respectively one, two, three or four reading heads in their 
interaction with DNA.  

 

8. The Rb and p53 systems are linked through one of the target genes of p53. 
Explain this connection and how Rb is affected through this link as a 
consequence of activated p53. 

 

9. Describe briefly key features of Forkhead factors with focus on how they 
interact with DNA and with chromatin.  

 

 

 

 

Part II:  Full questions 

  A 
The NF-κB/Rel family is a group of related signal-responsive transcription factors.  

1. Describe the characteristic features of activators and repressors in this 
family and their main classification.  

2. Describe briefly the chain of events in a signalling pathway involving IKK 
and NF-κB.  

3. Explain some main classes of downstream functions and target genes 
induced by activated NF-κB.  

4. The response has to be turned off again after the signalling event is over. 
One mechanism is to have the “shut-off” process mediated by specific 
downstream target genes. Explain how this principle is used to turn off 
NF-κB signalling. 
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B 

 
Chromatin compaction can be changed by chromatin remodelling complexes.  

1. Describe the two main tasks of chromatin remodelers in this process.  
2. This family is defined by a domain, describe this domain and list the four 

subfamilies.  
3. Recruitment of chromatin remodelers can be affected by histone 

modifications. Explain how chromatin remodelers recognize histone 
modifications.  

4. Use a specific example of a chromatin remodeler, explain how it 
recognizes a specific histone modification and the effect on transcription. 


