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SAM

MeV SAM: normalized, log transformed, TDT data
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MeV SAM: Choose SAM
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SAM

- SAM nitalization
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MeV SAM: Describe experiment, choose parameters
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SAM

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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SAM

Normalizing Affy Arrays with Technical Replicates

This is very similar to mean normalization for two color arrays.
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SAM

1la: Comparing normalized data
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SAM

1b: Cube Root Transform
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SAM

1b: Cube Root Transform
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SAM

1c: Outliers in treatment comparison
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d(i) statistic
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d(i) statistic

N XD —=xu(i)
d(i) = s(i)+so
s(i) = \/a o (i) = F (D + X, [xa(i) — xu(1)]?
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d(i) statistic

N xi()=xu(i)
d(i) = s(i)+so
s(i) = \/a o (i) = F (D + X, [xa(i) — xu(1)]?

a=(1/n+1/ny)/(n; + ny —2)

@ 1 vs. 2 = biological replicate

relative difference d(i)

@ A vs. B = technical replicate

@ | vs. U = treatment
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d(i) statistic

N xi()=xu(i)
d(i) = s(i)+so
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3a: The SAM plot
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3a: The SAM plot
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“Expected” is the
average d(i) for all
“balanced”
permutations of the
data.



3a: The SAM plot
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“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.



3a: The SAM plot
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3a: The SAM plot
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SAM

3b: Variance of significant genes
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SAM

3c: Expression levels of significant genes
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SAM

4a: Sensitivity vs. Specificity
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SAM

Sensitivity vs. Specificity: Pseudo-ROC plots
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SAM
BAGEL

4b and c: Experimental Validation
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BAGEL

What does BAGEL do?
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BAGEL

What does BAGEL do?

p-value
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77
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BAGEL

Interactive BAGEL

Please type the full name of a text file of microarray ratio results to analyze:

EtOHBAGELDataset.unx

Verifying Input File EtOHBAGELDataset.unx
Corl Cor2 Cor3
Initializing ExpressionNodeNamelist. ..
Asslgning names to expression nodes.NewName=Normal.NewName=Normal.NewName=EtOH

Number of Hybs: 3

Press RETLRN to verify or g to quit:
Assigning more names to expression nodes...

Please verify that 2 expression nodes are desired,
that all desired nodes are are listed below, and
that each of the following are unique expression nodes.

Press RETLRN to verify or q to quit:

Assigning experimental node names to hyb list...
Assigning reference node names to hyb list...
File EtOHBAGELDataset.unx header rows verified.

Current MCMC settings:
(E)rror Model: Additive errors, estimating/constraining Coefficient of variation terms
(Clonstrained Coefficient of variation: TRUE
(I)nitial values:
MulNormall := 1.00 Coefficient of variation[Normall := 0.2000
1.00 Coefficient of Variation[EtOH] := 0.2000

u step size: 0.50

ariance/CV step size: 0.500

urn in, # generations: 20000
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BAGEL

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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Additive Error Models
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BAGEL

Multiplicative Error Models
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BAGEL
Multiplicative Error Models
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BAGEL

What do the error models look like?

# Parameters

mul = 2.74
mu2 = 1.0
nu = 0.08
# Domain

x0 <— (1:1000)/100

# Additive error model
ac <— ((nu”2xmul”2xmu2+nu”2xmu2”2xmul*xx0)/
(sqrt(2*pi)=*(nu”2xmul™24+nu"2xmu2"2xx0"2)"(3/2)))=*
exp(—(mul-mu2%x0)"2/2/(nu"2+mul”2+nu”2xmu2”~2xx0 "2))

# Multiplicative error model
mc <— 1/(x0%sqrt(2*pix(nu”2«mul™2+nu”2xmu2x2)))*
exp(—(log(x0)—(mul-mu2))"2/(2%(nu”2*mul™2+nu”2xmu2"2)))

# Plot

plot(x0,ac,type="1", xlab = "z_ij", ylab = "f(z_ij|mu_i mu_j,nu)”,
main = "mu_i=2.74,_mu_j=1.0,.nu=0.08")

points(x0,mc, type="1",lty = 2)

legend (" topright”, c("AC" ,"MC"), Ity = c(1,2))
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BAGEL

What do the error models look like?

mu_i=2.74, mu_j=1.0, nu=0.08

--- MC

0.8 1.0 12
1

f(z_ijlmu_i,mu_j,nu)
0.6

0.4

0.2

0.0

z_ij
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Acceptance Criterion

(H,’-’,j,k f (zijlpis vi 1) Vj)) g (pi» vi» 1) vj)
fM, fv, (((H,"Jk f (Zi|pis vis 1) Vj)) g (ki vis 1 Vj))) dvydp,

h (pi, vi, pjs vjlZ) = (5)
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Acceptance Criterion

(H,’-’,j,k f (zjlpis vio 1, Vj)) & (wis vi, 1j, vj)
fM, fv, (((H,"Jk f (Zi|pis vis 1) Vj)) g (wis Vis 1) Vj))) dvidp

h (pi, vi, pjs vjlZ) = (5)

(H?J,k f (zijk| i, Viy Vj)) g (wi, vi, 1, vj)

<H7J,k f (ijk!uj-, Vis 1y V,’-)) g (“i" Vis Ko Vf/')

¢(0,1) <
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BAGEL

Fitting parameters by Markov Chain Monte Carlo (MCMC)

Source: Townsend and Hartl (2002) Genome Biology 3:71
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BAGEL

Table 1: Performance on real data
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Frequency of
Positive Call

BAGEL

Additive Models
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Figure 1: Performance on ratio of truncated Gaussians
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BAGEL

Figure 2: Performance on lognormal distribution
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BAGEL

Figure 3: More distributions!
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BAGEL

Figure 4: Power calculation for simulated data
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BAGEL

Figure 5: Power calculation for real data
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BAGEL

Multiple Hypothesis Testing
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