Biomath Notes 3/22/11
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
Statistics Continued

· theory vs data
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probability distribution for every statistic you’d compute from experiment 
· theory sample = capital X1,2,3…n
· data sample = lower case x1,2,3…n
· normal distribution

· confidence intervals = how close is number from experiment to theoretical estimate?

· Theoretical is the only unknown once statistics are plugged into equation

· Standard error of estimator = s/√n

· 95% of the time
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Magic number of “2” comes from T-distribution
· Hypothesis testing

· H0= null hypothesis

· HA= alternate hypothesis

· Collect data

· Form a statistic, theory to guide choice and evaluate likely values

· Conduct statistical hypothesis test

· Evaluate hypothesis
· Test = reject / don’t reject
· http://en.wikipedia.org/wiki/Normal_distribution (formulas)

	
	Null Hypothesis (H0) is true
	Alternative Hypothesis (H1) is true

	Reject Null Hypothesis
	Wrong decision
Type I Error
False Positive
	Right decision

	Fail to Reject Null Hypothesis
	Right decision
	Wrong decision
Type II Error
False Negative


· Significance level is likelihood of making type I error
· We pre-specify this “alpha” which is probability of type 1 error
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Common choice = .05
· “Alpha” is used to ID a region of values 
· Assess if value achieved is a likely value for statistic
· Calculate area for right and left tailed probability
· Further out=less likely
· P values (http://en.wikipedia.org/wiki/P-value)

· Significant effect = too far apart to be considered 0 difference
· Excel has a function for this

· One tailed and two tailed tests (help pages below)
· http://www.mathsrevision.net/alevel/pages.php?page=64
· http://www.ats.ucla.edu/stat/mult_pkg/faq/general/tail_tests.htm
· http://www.cliffsnotes.com/study_guide/One-and-TwoTailed-Tests.topicArticleId-25951,articleId-25929.html
· EXCEL DEMOS/INSTRUCTIONS

· http://office.microsoft.com/en-us/excel-help/ttest-HP005209325.aspx (official)

· http://depts.alverno.edu/nsmt/stats.htm (text only, list of instructions)

· http://www.stattutorials.com/EXCEL/EXCEL_TTEST2.html (screen shots included)
Common Misconceptions from Homework
1) explain “why” even when not asked
2) start= high glucose ( end= low glucose (energy and carbon harvested)
3) why turn off protein synthesis as cell is running out of glucose?
a) Reduced glucose means p.syn. is expensive…conserve resources
