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CHAPTER 13 & Evolution: Evidence of Change

Amino Acid Sequences
and Evolutionary Relationships

Pre-Lab Discussion

Homologous structures—those structures believed to have a common origin but

not necessarily a common function—provide some of the most significant evidence
supporting the theory of evolution. For example, the forelimbs of vertebrates often have
different functions and outward appearances, yet the underlying similarity of the bones
indicates a common origin. Although homologous structures can be used to demonstrate
relationships between similar organisms, they are of little value in determining
evolutionary relationships among those structures that are dissimilar.

Another technique used to determine evolutionary relationships is to study the
biochemical similarity of organisms. Though molds, aardvarks, and humans appear to
have little in common physically, a study of their proteins reveals certain similarities.
Biologists have perfected techniques for determining the sequence of amino acids in
proteins. By comparing the amino acid sequences in homologous proteins of similar
organisms and of diverse organisms, evolutionary relationships that might otherwise go
undetected can be determined. Biologists believe that the greater the similarity between
the amino acid sequences of two organisms, the closer their relationship. Conversely,
the greater the differences, the more distant the relationship. Further, biologists have
found that such biochemical evidence compares favorably with other lines of evidence
for evolutionary relationships.

In this investigation, you will compare amino acid sequences in proteins of several
vertebrates. You will also study amino acid differences and infer evolutionary
relationships among some diverse organisms.

Problem

How do amino acid sequences provide evidence for evolution?

Materials (per student)

No special materials are needed.

Procedure .
Part A. Comparing Amino Acid Sequences

1. Examine Figure 1, which compares corresponding portions of hemoglobin molecules in
humans and five other vertebrate animals. Hemoglobin, a protein composed of several long
chains of amino acids, is the oxygen-carrying molecule in red blood cells. The sequence shown
is only a portion of a chain made up of 146 amino acids. The numbers in Figure 1 indicate the
position of a particular amino acid in the chain.
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