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Exam in          BIO 4280  

Day of exam: 07.11.2014
Exam hours: 10:00-13:00
This examination paper consists of 2 pages.

Appendices:
none
Permitted materials:
 none
Make sure that your copy of this examination paper

is complete before answering.
Three parts that count equally:

1. Essay: Write an essay where you discuss the claim that morphological evolution is due to changes in gene regulation. In the field of evodevo the hypothesis that this happens more or less exclusively through changes in cis-regulatory elements has been central. Discuss the history, motivation, logic and evidence for this hypothesis, and provide a critical evaluation. 

2 Concepts and facts (Short answers: 1 - 4 sentences are sufficient):

2.1 What is the biogenetic law? Is it true? Mention an example that fits the law and one that does not. 

2.2. What is meant by modularity, and why is it important for evolvability?

2.3. What are the three primary germ layers?  In what organisms do they occur? What tissues do each of them give rise to?

2.4. What is the biological homology concept?

2.5. What is the Weismann barrier?

2.6. What is meant by transgenerational epigenetic inheritance?

2.7. Explain the basis for Gould's claim that the Irish elk did not have unexpectedly large antlers. What concept is this based on?

2.8. Mention one example of a gene or gene network that has been co-opted into a new function. 

2.9. What is the phylotypic stage? How does it relate to Von Baer's laws?

2.10. For the bird hand the fossil record and the developmental data did not agree about the identity of the digits. How was this resolved?

3. Mechanisms (Short answers: 1 - 4 sentences are sufficient):

3.1. What are Hox genes? What do they do?

3.2. Mention one function of the gene Sonic hedgehog (Shh). What organisms does it occur in?

3.3. Briefly describe body axis specification in the Drosophila embryo.

3.4. What is paracrine and what is juxtacrine signaling? What is the difference?

3.5. What is meant by induction? Give an example.

3.6. What is genomic equivalence and what are its consequences for cell differentiation and development. 

3.7. Make a list of mechanisms for post-transcriptional modification or regulation of genes. Give an example. 

3.8. What is conditional specification of cell fate? How can it be achieved?

3.9. What mechanisms can maintain differentiated states of cell fate?

3.10. What is the role of E-function genes in floral organ development?

