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Biomathematics Problems
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Most of these problems were taken from Math Minutes, written by Heyer and Campbell for their genomics textbook. The book’s website (http://wps.aw.com/bc_campbell_genomics_2/) provides many free electronic files that facilitate answering some of the questions. 

Biomathematics Problem 3

How can you tell if base compositions are different?

To say that the ratios of the four bases in the O-islands and K-islands of E. coli (genome-specific sections of chromosome from pathogenic strain O157:H7 and the benign lab strain K-12) are different from the backbone ratio (backbone is the syntenic chromosome regions the two strains have in common), you must do some statistical analysis. You really want to be able to say they are significantly different. Suppose that you had a 4 kb sequence containing 1,000 bases of each type, and a 3 kb sequence containing 600 A’s, 800 C’s, 700 G’s, and 900 T’s. This information is summarized in Table MM3.1. 
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Table MM3.1 Base frequencies


Base
Sequence 1
Sequence 2



A
1,000

600




C
1,000

800




G
1,000

700




T
1,000

900




Total
4,000

3,000



Questions
1. Are any of the bases significantly different between these two sequences?

2. How could you use what you learned in #1 to apply it to O- and K-islands in E. coli?
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[image: image4.jpg]TABLE 4.2 « Data showing fold change (experimental + control) in mRNA production
for 12 hypothetical genes (C - N).

Name 0 hours 2 hours 4 hours 6 hours 8 hours 10 hours
gene C 1 8 12 16 12 8
gene D 1 3 4 4 3 2!
gene E 1 4 8 8 8 8
gene F 1 1 1 025 025 01
gene G 1 2 3 4 3 2
gene H 1 05 033 025 033 05
gene T 1 4 8 4 1 05
gene ] 1 2; 1 2 1 2
gene K 1 1 1 1 3 3
gene L 1 2 3 4 3 2
gene M 1 033 025 025 033 05
gene N 1 0.125 0.0833 0.0625 0.0833 0.125
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