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MeV SAM: Load data
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MeV SAM: normalized, log transformed, TDT data
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MeV SAM: Choose SAM
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MeV SAM: Describe experiment, choose parameters
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MeV SAM: Choose permutations for FDR
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MeV SAM: Choose delta
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PNAS 98:5116

Significance analysis of microarrays applied to the ionizing
radiation response
Virginia Goss Tusher, Robert Tibshirani, and Gilbert Chu
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Normalizing Affy Arrays with Technical Replicates

This is very similar to mean normalization for two color arrays.
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1a: Comparing normalized data
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1b: Cube Root Transform

Motivation is to get
good resolution of all
of the data

Problems: weird
behavior near zero,
compression of error
for negative values,
not biologically
motivated

Better: filter low
intensity data and log
transform
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1c: Outliers in treatment comparison
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2: d(i) statistic

d(i) = x̄I (i)−x̄U(i)
s(i)+s0

s(i) =
√

a
∑

m [xm(i)− x̄I (i)]2 +
∑

n [xn(i)− x̄U (i)]2

a = (1/nI + 1/nU)/(nI + nU − 2)

1 vs. 2 = biological replicate

A vs. B = technical replicate

I vs. U = treatment

s0 forces a minimum variance for
the low intensity data
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3a: The SAM plot

“Expected” is the
average d(i) for all
“balanced”
permutations of the
data.

“delta” is an offset
from the line of best
fit, giving two
diagonal thresholds.
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3a: The SAM plot

FDR is calculated by
replacing “observed”
with each of the
balanced
permutations in turn
(or a random sample
for large data sets).
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3a: The SAM plot

The plot is
monotonic, so
diagonal thresholds
are also horizontal
and vertical
thresholds.
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3b: Variance of significant genes
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3c: Expression levels of significant genes
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4a: Sensitivity vs. Specificity
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Sensitivity vs. Specificity: Pseudo-ROC plots

Two-class SAM
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4b and c: Experimental Validation
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What does BAGEL do?
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What does BAGEL do?
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Interactive BAGEL
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BMC Bioinformatics 5:54

Resolution of large and small differences in gene expression
using models for the Bayesian analysis of gene expression
levels and spotted DNA microarrays
Jeff Townsend
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Additive Error Models
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Multiplicative Error Models
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Multiplicative Error Models
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What do the error models look like?

# Parameter s
mu1 = 2 . 7 4
mu2 = 1 . 0
nu = 0 . 0 8

# Domain
x0 <− ( 1 : 1 0 0 0 ) /100

# Add i t i v e e r r o r model
ac <− ( ( nu ˆ2∗mu1ˆ2∗mu2+nu ˆ2∗mu2ˆ2∗mu1∗x0 ) /

( s q r t (2∗p i )∗( nu ˆ2∗mu1ˆ2+nu ˆ2∗mu2ˆ2∗x0 ˆ2)ˆ(3 / 2 ) ) )∗
exp(−(mu1−mu2∗x0 )ˆ2 /2/ ( nu ˆ2∗mu1ˆ2+nu ˆ2∗mu2ˆ2∗x0 ˆ 2 ) )

# Mu l t i p l i c a t i v e e r r o r model
mc <− 1/ ( x0∗ s q r t (2∗p i∗( nu ˆ2∗mu1ˆ2+nu ˆ2∗mu2∗2 ) ) )∗

exp(−( l o g ( x0)−(mu1−mu2 ) ) ˆ 2 / (2∗( nu ˆ2∗mu1ˆ2+nu ˆ2∗mu2 ˆ 2 ) ) )

# Plo t
p l o t ( x0 , ac , t y p e=” l ” , x l a b = ” z i j ” , y l a b = ” f ( z i j |mu i , mu j , nu ) ” ,

main = ”mu i =2.74 , mu j =1.0 , nu =0.08 ” )
p o i n t s ( x0 , mc , t y p e=” l ” , l t y = 2)
l egend ( ” t o p r i g h t ” , c ( ”AC” , ”MC” ) , l t y = c ( 1 , 2 ) )
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What do the error models look like?
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Acceptance Criterion
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Fitting parameters by Markov Chain Monte Carlo (MCMC)

Source: Townsend and Hartl (2002) Genome Biology 3:71
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Table 1: Performance on real data
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Figure 1: Performance on ratio of truncated Gaussians
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Figure 2: Performance on lognormal distribution
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Figure 3: More distributions!
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Figure 4: Power calculation for simulated data
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Figure 5: Power calculation for real data
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Multiple Hypothesis Testing

http://xkcd.com/882/
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