Biomath Notes 3/15/11
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

DNA Microarray

· Normalizing signal with on slide

· Want same scale, consistency

· Raw log ratios ( scaled/centered log ratios 

· Scale = subtract log ratio by average log ratio

· Center = divide by STD to give all same width error bar

· Could get all on same distribution if needed

· Average of red signal (all spots) = average of green signal (all spots)

· Assumption is most are yellow

· Color = ratio

· Black = no RNA in sample

· Green = decrease relative to control

· Red = increase

· Yellow = no change in gene expression

· Brightness = quantity of material (manufacturing of chip is a factor)

Statistical Analysis

· Experimental design

· Replicates

· Multiple treatment groups or time points

· Patterns in change over time/treatments

· Powerful way to use expression data

Math Part (Picture ( Numbers)

· Probability = predictive: likelihood of future events
· Provides conceptual or theoretical framework for planning and conducting statistical analyses
· Statistics = reflective: analyze past events
· Observations contain “signal and noise”

· Makes non-repeatable

· Think of these as operating in presence of uncertainty
· Back to noise

· Ideal = identical microarrays

· Human error

· Not identical starting points

· UNCERTAINTY

· Probability distribution = measurement for quantity of interest

· EX: Students/SAT scores = large distribution

· Assesses the likelihood of possible values

· Draw a picture to show intensity of red vs likelihood of saturation

· Area under curve = 1.000000000000000000

· No negative probabilities

· Distribution, density function

· Statistics has histograms

· Bar charts of frequency of occurrence

· Collected data…HAVE the red spots, not just a continuum

· Mean or average

· Theoretical: population…imagined ( center of mass, balance point
· Experimental: sample...actually observed ( discrete center
· Need to quantify not just center of action, also understand uncertainty of that quantity ( how good is that estimate?
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STD = average distance from data points to sample mean

· Same units as original data

· No negative values

· “0” only when all data points are equal

· S = 



· Percentile

· 87th = 87% of area 

· 50th = median (second quartile too)

· Exact middle of uncertainty

· Not (necessarily) the same as mean
· Same when distribution is symmetric

· Tells you if there its “askew”

· Another measure of uncertainty

· 25th = first quartile

· 75th = third quartile

· NORMAL = Gaussian distribution (next lecture)
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Box and whisker’s plot

