CHAPTER 21

GENOMES AND THEIR EVOLUTION

I.
Student misconceptions

1.
Students may be surprised to learn that the human genome has no more genes than the genome of a nematode and that a flowering lily has a genome 40 times the size of ours.

2.
The significance of the large number of transposable elements in eukaryotic genomes and the contribution of these elements to the evolution of eukaryote genomes are difficult concepts for students to master. 
II.
Pre-test to identify student misconceptions prior to addressing the material covered in Chapter 21

1.
Identify each statement as TRUE or FALSE.

a.
Eukaryotic genomes are larger than prokaryotic genomes. True
b.
Within eukaryotes, genome size is a reliable predictor of phenotypic complexity. False
c.
Eukaryotes have lower gene densities than prokaryotes. True
d.
Most eukaryotic DNA does not code for protein. True
2.
Identify each statement as TRUE or FALSE.

a.
Transposable elements are called “jumping genes” because they detach from their location in DNA before reattaching in a different location. False 

b.
Retrotransposons reverse the effects of transposons. False
c.
Transposable elements make up 25–50% of most mammalian genomes. True
d.
Telomeric simple-sequence DNA is made up of transposable elements. False 

III.
How can instructors address and correct the misconceptions that students have about genomes and their evolution?

1.
Students have an inherent interest in the nature of the human genome and are excited to hear about the surprising findings that have emerged from the Human Genome Project. Students may be engaged in learning what comparisons of genome sequences from closely and distantly related species tell us about the evolutionary history of life on Earth. 
2.
Assignments that require students to explore the impressive public databases of genomic information give them a powerful lesson in the collegial and collaborative nature of science. 
IV.
Post-test to identify whether students have corrected their misconceptions 
1.
Describe in general terms:

a.
How genome size varies among the domains of life

b.
How eukaryotic genome size varies with phenotypic complexity

2.
Explain why the term junk DNA is a misnomer for noncoding regions of the human genome.
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