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Biomath Notes 3/17/11
Outline

1. quantitate the fluorescence signal in each spot

2. calculate the ratio of red/green fluorescence

3. log transform ratios

4. normalize ratios on each microarray slide/chip

5. normalize ratios for set of slides in experiment

6. perform statistical analysis on ratios

7. compare individual genes with known data

8. pattern finding algorithms (clustering)

9. map onto biological pathways (GenMAPP & MAPPFinder)

10. create mathematical model of transcriptional network
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Big Picture
· flask
· small sample
· purify
· label with green/red dye 
· 5=treatment, 3=control

· mix together

· microarray

· 3 color spots

· green = 3bound 
· yellow=both

· red=5bound

· ratio of red/green

· log fold transformation

· clustering/heat maps

Back to Math: Making Decisions

· what do you do when you can’t “eyeball” it?
· Distributions, normal distributions

· BELL CURVE

· Non negative
· Area = 1.0000000000000000

· Normalized mass

· Different possible shapes (see below)


· Sigma = population’s standard deviation
· Mean ± 1,2 or 3 sigma = 68% and 95% and 99.5%

· Population universe of all possibilities
· GLN3 cells of S.cerevisiae
· Room temperature

· Flask

· Nutrients controlled

· GLN3 cells of SC

· Cold

· Flask

· Nutrients controlled

· All the possible log ratio numbers you could get

· Population characterized by…. (parameters)
· probability distribution ( histogram
· center of mass/population mean ( sample average
· population standard deviation

· median/50% point

· collect a (finite) sample of observations
· 3  slides from flasks

· 3 log ratios for GLN3’s differential response

· Sample characterized by “statistics” 

· aka numerical value calculated from a sample

· x bar = average of numbers in excel spreadsheet aka sample average
· chi squared, t-test, F distribution, z scores
· (sample average - theoretical mean) / scaled sample or theoretical STD

· Get the middle to 0
· Get the spread to 1

· |Standardized quantity| = bigger or less than 2?

· P-value (letter, not “rho”)

