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Image: Phylogeny of vertebrates, emphasizing fishes. Two whole-genome duplication events are indicated: one

at the base of all teleost (bony) fish, and another specific to the salmonids, including rainbow trout. Figure 1

from Berhelot et al. (2014)

Prologue

It has long been recognized that some genes have very close relatives—paralogues—within
the same species. Human hemoglobin, for example, derives from a gene family including α, β,
γ, δ, ϵ and ζ types. Each type is coded by at least one unique coding region. This pattern of
genes living in families instead if existing alone represents the norm. But why? Why do genes
tend to come in families? That’s the question we address in this lecture.
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1 Readings

� Required readings: §5.18, §5.19, §5.20 of the textbook (Krebs et al., 2018), and Sallan
(2020).

� Optional reading: Peskin et al. (2020)

2 Core exercises

1. What is the probability that a given gene becomes duplicated?

2. Compare and contrast the human β-globin and ψβ-globin genes.

3. Compare and contrast the rabbit and goat β-globin gene clusters.

4. What is the difference between processed pseudogenes and nonprocessed pseudogenes?

3 Intermediate exercises

5. Consider the review by Sallan (2020) of the research paper by Peskin et al. (2020). How
does Hox gene expression differ in tetrapods and teleost fish?

6. Again, consider the review by Sallan (2020). How does she and Peskin et al. (2020)
explain how this divergence in Hox gene expression arose?

7. Explain how the study by Peskin et al. (2020) relates to §5.18 of the textbook.

4 Advanced exercise

8. Read §5.21 of the textbook (Krebs et al., 2018). What is the 2R hypothesis, and what
evidence does the text present to support it?
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