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Image: Phylogenetic tree showing putative evolutionary histories of 4 classes of introns: Group 1, Group 2,

spliceosomal and acrhaeal. In this article, (Rogers, 2019) hypothesizes that introns evolved to facilitate the

evolutionary integration of ribosomal subcomponents that led to modern ribosomes in all extant taxa—a novel

hypothesis not mentioned in the textbook.

Prologue

The majority of the genome is noncoding. Why that is remains unclear, but one hypothesis
posits that the noncoding regions are required by the physical properties of DNA and its
transcripts. But there are many others (see image above, for example). We address this
interesting question in this lecture.
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1 Readings

� Required readings: §3.9 and §5.15 of the textbook (Krebs et al., 2018).

� Optional reading: Koonin (2006); Rogers (2019).

2 Core exercises

1. What is a protein’s functional domain? Do protein’s typically have only one, or many
functional domains?

2. What is the relationship between exons and functional domains in immunoglobulin pro-
teins?

3. What is the typical exon size?

4. Do genes encoding larger proteins have larger exons, more exons or both?

5. State in your own words the two major hypotheses explaining the origin of introns.

6. Describe at least one potential evolutionary benefit for having genes composed of discrete
exons.

3 Intermediate exercises

7. Consider the gene encoding the low-density lipoprotein receptor protein (LDLR). Explain
its molecular relationship with genes for the epidermal growth factor precursor and protein
complement factor C9.

8. If the introns-early hypothesis turns out to be true, then explain why prokaryotic genes
either tend to lack introns altogether or tend to have fewer and smaller introns than
eukaryotic cells do.

9. What selective pressures may favor generation and maintenance of introns?

4 Advanced exercise

10. Explain the hypothesis of Koonin (2006), and contrast it to both the introns-early and
introns-late hypotheses.

11. Using the evolutionary concept of parsimony that you learned in your evolution course,
which hypothesis would be considered more parsimonious—introns-early, introns-late or
the hypothesis expressed by Koonin (2006)?
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