
BioMath Connections



How reliable are genetic tests?

Prevalence (P of having disease)           = 0.0004
Sensitivity   (P + test if have disease)     = 0.85
Specificity   (P - test if disease free)       = 0.999

Genetic Testing for Cystic Fibrosis



Use Baye’s Rule to Find Out

Prevalence (P of having disease)         = 0.0004
Sensitivity   (P + test if have disease)  = 0.85
Specificity   (P - test if disease free)     = 0.999

If you test positive, 
only 25% chance that you actually have CF!



Creating an Arsenic Biosensor



Engineering an Arsenic Biosensor

• Input
arsenate/arsenite

• Output pH
• E. coli LacZ
• Sensitivity



Mathematical Modeling
Find the Formulas

Generating and Using Graphs
Matlab scripts for multi-parameter sensitivity analysis
sbioloadproject Biosensor %change the project name to replace “Biosensor” here
m1
m1.Species
m1.Reactions
csObj = getconfigset(m1);
% change stop time to the time you want the simulation to run for in the line below
set(csObj, 'StopTime', 500);
csObj
csObj.RunTimeOptions.StatesToLog
% in line below change urease for the output you want to monitor
csObj.RunTimeOptions.StatesToLog = sbioselect... (m1, 'type', 'species', 'Where',
'Name', '==', 'Urease');
csObj.RunTimeOptions.StatesToLog

Writing Computer Code



Building an Efficient Plan:
Fewest steps (some simultaneous) with constraints



The Burnt Pancake Problem
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Using two spatulas, sort from smallest to largest, burnt side down

How many
flips?



The Burnt Pancake Problem
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Solution



Computing in vivo


