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Developing an Explanation for Mouse Fur Color Additional Evidence

Student Handout

ADDITIONAL EVIDENCE FOR AN EXPLANATION

Use the following data sets to better understand how the researchers used evidence to build an argument for
natural selection. Fill in your “Evolution by Natural Selection Explanation” table as you analyze each data set.

Data Set 1

Biologists knew from museum specimens that rock pocket mice of different colors had lived in southern Arizona
for a long time. Figure 1 shows mice with different fur colors against both light and dark backgrounds.

Figure 1. Two main classes of fur color are seen in rock pocket mice in southern Arizona.

The researchers collected rock pocket mice in traps from a number of different sites in southern Arizona, some
from dark-colored environments and some from light-colored environments (Hoekstra, Drumm, & Nachman,
2004). The frequency of light and dark colors in different sites is shown in Figure 2 and Table 1.

Coat color frequencies in six locales
A B C D E F

Light coats Dark coats

Habitat: Light-colored soil Dark-colored soil

Figure 2. Rock pocket mice were collected from six locations. Three locations were on the lava flow and had dark
soil. The other three locations had light soil. The pie charts show the frequency of light and dark coat colors.
(Adapted from Hoekstra, Drumm, & Nachman, 2004.)
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Data Set 2

Researchers wanted to quantify fur color instead of just using color categories. They used a spectrophotometer
to measure the reflectance of dark and light rock pocket mice across six sites (Hoekstra, Drumm, & Nachman,
2004). A lower value for reflectance means darker fur.

The researchers knew that the determination of fur color in mice is influenced by the action of many genes.
However, they had evidence that alleles for one particular gene caused most of the differences between dark
and light mice in these populations. The gene is called MCIR, and it codes for a protein in the membrane of
certain cells.

Within these populations of rock pocket mice, two forms (or alleles) of the MCI1R gene were found. Allele 1 (A1)
differs from allele 2 (A2) by four amino acids. Figure 3 shows the relationship between reflectance and MCIR
genotype (Hoekstra, Drumm, & Nachman, 2004.)
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Figure 3. The relationship of genotype of rock pocket mice for the MCI1R gene (A1A1, A1A2, or A2A2) and fur
color. A higher value for reflectance means lighter fur. (Adapted from Hoekstra, Drumm, & Nachman, 2004.)
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Data Set 3

Researchers next measured the frequency of the two alleles for the MC1R gene from rock pocket mice living on
light- and dark-colored backgrounds (Hoekstra, Drumm, & Nachman, 2004). The results are shown in Figure 4.

Though researchers did not measure predation rates in this experiment, previous experiments in deer mice
suggested that dark-colored mice had a lower risk of predation from owls when they were on a dark
background.

Habitat: Light-colored soil Ciark-colored soil

L]
100 -y —T"" -
s A2 all=le
At allele
0 I
D E F

A B C
Sampling locales

=]
L=}

[=1]
=

9
=

Frequencies of
MC1R A1 and A2 alleles (%)
Isd
=

Figure 4. The frequency of the Al and A2 alleles of the MCI1R gene in rock pocket mice from populations on
different colored environments. (Adapted from Hoekstra, Drumm, & Nachman, 2004.)
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