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1. Essay: Write an essay on the debate around the importance of cis-regulatory changes in morphological evolution. Outline the positions represented by the assigned papers of Carroll (2008) and Lynch & Wagner (2008), and discuss alternative mechanisms for evolutionary changes in gene and protein expression. 

2. Concepts and facts (Short answers: 1 - 5 sentences are sufficient):

2.1. What is the key question of evodevo according to the assigned paper of Hendrikse et al. (2007)? Briefly explain what they mean.

2.2. What is meant by co-option? Give an example.

2.3. Define the terms "organizer" and "induction". Name two organizers in vertebrate development and indicate what they do. 
2.4. Describe shortly what is the function of pair-rule genes and segment-polarity genes in the development of the Drosophila embryo. 

2.5. What is meant by character identity and character state? Give examples.

2.6. For the bird hand the fossil record and the developmental data did not agree about the identity of the digits. What was the discrepancy and how was it resolved?

2.7. What is special about Hox-gene expression in Cephalopods?

2.8. Describe three features of the fossil record that may affect our view of macroevolution. Give one concrete example where fossils have changed our view of evolution. 

2.9. What is the difference between disparity and taxonomic diversity? In what sense was the disparity of animals higher in the Cambrian than now?

2.10. What are the ideal features of a data set that would allow us to study the hypothesis of punctuated equilibrium? Describe the features briefly.

2.11.  What are the three modes of phenotypic evolution investigated by Hunt and colleagues. Which is the most common? Are these three models sufficient to test puncutated equilibrium? Why or why not?

2.12. It has been found that the regression of the hind-limb bud in dolphins is associated with the absence of expression of the genes Sonic hedgehog and Hand2.  The latter has been shown to be required for limb development. Can a mutation that shuts down Hand2 be the cause of the evolutionary loss of hind limbs in whales as seen in the fossil record? Why or why not?  

2.13. What is the difference between species selection and species sorting (according to the assigned paper of Jablonski 2008). What types of traits are required for strict species selection? What is the evidence for (strict) species selection?

2.14. Define briefly what is meant by "broad" and and "narrow" sense epigenetics.  Why is the concept of transgenerational epigenetic inheritance controversial?

2.15. What is a floral meristem? Briefly discuss some genes and mechanisms involved in meristem maintenance.
2.16. How can the Fading Borders and Sliding Borders models for floral organ development explain the design of the ancestral floral regulatory program?

2.17. Why are E-function genes required for floral organ development?

2.18. Discribe in brief different types of communication between cells. What molecules (genes) are involved in generating and operating cell-cell communication?

2.19. What is a morphogen gradient? Give an example of how a morphogen leads to differential gene expression.

2.20. Give three examples of mechanisms that can maintain differentiated states of cell fate.
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