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Post-Lab Activity

Analysis and Interpretation of Results
Detailed Gel Analysis

Does your molecular evidence support or refute your predictions?

Each protein band that a fish has in common with another fish is considered a shared
characteristic. A fish family tree, or cladogram, can be constructed based on proteins
bands that the fish have in common. Cladistic analysis assumes that when two organisms
share a common characteristic that they also share a common ancestor with that same
characteristic.

Create a cladogram using your results to find out.

From your gel you can create a cladogram based on proteins that the fish have in common.
You can then determine whether your cladogram supports your predictions and/or matches
the evolutionary relatedness of the fish species determined by morphological analysis in
the evolutionary tree provided. Each protein band that a fish has in common with another
fish is a shared characteristic. Cladistic analysis assumes that when two organisms share a
characteristic, they had a common ancestor that had that characteristic, and this can be
represented as a node on a cladogram with two branches coming from that node
representing the descendent organisms.

In this exercise you will define the shared characteristics (i.e., make a list of all the different
proteins in fish muscle), find which proteins (characteristics) are shared between fish, and
construct a cladogram based on your data.
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Procedures
Generate a standard curve to calculate protein molecular weights

(Optional) Although it is not strictly necessary for this exercise, you may want to create a
standard curve from your gel and determine the actual size of each protein band.
Alternatively, the cladogram can be generated just using the distance in millimeters the
different protein bands have migrated from the wells of the gel.

To create the standard curve measure and record the distances the five visible protein
bands contained in the Precision Plus Protein Kaleidoscope prestained standards. Start
from the green 37 kD band down to the yellow 10 kD band that has migrated from the
wells. Accuracy to 0.5 mm is required.

Precision Plus Protein Kaleidoscope Prestained Distance Migrated
Standards Molecular Weight (kD) (mm)

37

25

20

15

10

On the graph paper provided below, plot the distances migrated in mm on the x-axis
against the molecular weight of the bands in kD on the y-axis as a scatter plot.

Draw a line through the points. On a logarithmic scale, plotting the molecular weights
against the distances migrated for each protein in the standard should result in a linear
(straight line) curve. Alternatively, you can use a graphing computer program to generate
the chart and make a line of best fit (or a trend-line) through these points and to formulate
an equation to calculate the MW of the unknown proteins on the gel.
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Fig. 16. Two-cycle semi-logarithmic graph paper to construct curve of the protein molecular mass against
the distance migrated.
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Define the characteristics (proteins) of the different fish

Make a horizontal line on the dried gel (or gel image) between the 37 kD (green) and 25 kD
(pink) markers below the fat bands that occur at around 30 kD (see gel above). Then, for
each band below the line for each fish sample, measure the distance the protein band has
migrated from the wells (and, if required, determine its size in kD using the standard curve

or the formula generated from the standard curve) and record this data (see example
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below):
Species A | Species B | Species C | Species D | Species E
Distance 25, 26.5, 28,275, 26, 27.5, 28, 215, 26,275,
protein 29, 36, 29, 32, 29, 29.5, 29, 32, 30, 30.5,
bands 36.5, 39, 34.5, 36.5, |32, 345, 36.5, 38, 33, 35.5,
migrated 44, 52 37.5,40.5, |36.5,37.5, | 385,41, 37, 39,
in mm 42 45 40.5, 42, 46, 47.5 39.5, 42,
45, 46.5, 44,47
51.5

Determine which fish have each characteristic (protein)

Make a table with a row for every band size you have recorded and a column for each type
of fish on your gel. Then make a mark in each cell of the table where the fish has that size
band (see example below).
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Characteristic

Protein
Distance | Molecular
Migrated | Mass
(mm) (kDa) Species A | Species B | Species C | Species D | Species E
25 32.5 X
26 315 X X X X
26.5 31.0 X
el 30.0 X X X X
28.5 29.1
29 28.6 X X X X
30 27.6 X X
30.5 271 X
32 25.6 X X X
33 24,7 X
34.5 23.2 X X
35.5 2e.2 X
36 2.7 X
36.5 i X X X X
37 20.7 X
375 20.2 X X
38 19.7 X
38.5 19.3 X
39 18.8 X X
39.5 18.3 X
40.5 17.3 X X
41 16.8 X
41.5 16.3
42 15.8 X X X
43 14.8
ot 13.9 X X
45 12.9 X X
46 11.9 X
46.5 11.4 X
47 10.9 X
475 10.4 X
515 6.5 X
52 6.0 X
COUNT 8 10 13 10 12
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Find the number of characteristics shared by each of the fish

In the table below both the row and column headings are the types of fish. From the table
above, separately compare the number of bands (X's) in common with every other fish
sample from your gel and put those numbers into the table below, such that each fish is
individually compared with every other fish. In this example, species A and B have just 2
bands in common while species B and C have 10 bands in common. The table below will
be the basis for drawing your cladogram.
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Species A | Species B | Species C | Species D | Species E
Species A 8 2 2 2 2
Species B 10 10 5 3
Species C 13 5 4
Species D 10 2
Species E 12
Construct your cladogram

Now you are ready to construct your cladogram. First draw a line to form the trunk of your
cladogram. Find the fish with the least bands in common. In the example above it is
species A, which has only 2 bands in common with any of the other fish. Then draw a side
branch off the line near the bottom of the trunk and label that branch with the fish's name, in
this case, species A. This fish is the outlier, i.e., it is the least similar to any of the others.
The node (where the side branch meets the trunk) represents an ancestor that is common
to all the fish in this analysis.

A

Now, find the two fish with the most bands in common (in this example it is species B and C,
which have 10 bands in common). Draw a side branch off the trunk near the top and label
the two ends with the fishes’ names, in this case, species B and species C (it doesn't matter
which branch gets which label). The node represents a common ancestor of species B and
species C that had all the same characteristics (proteins).
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