
19

•
 

Plot d(i) vs. dE (i) :

•
 

For most of the 
genes, 

)()( idid E≅

•
 

Now Rank the original 
d(i)’s:

...)3()2()1( ≥≥≥ ddd

Identifying Significant Genes
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•
 

Define a threshold, Δ.
•

 
Find the smallest positive d(i) such that

Δ≥− )()( idid E
call it t1.

•
 

In a similar manner, find the largest negative 
d(i). Call it t2. 

•
 

For each gene i, if, 
call it potentially significant.

21 )()( tidtid ≤∨≥

Identifying Significant Genes
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SAM-
 

procedure overview
Sample genes

expression

scale

Define and calculate 
a statistic, d(i)

Generate permutated
samples

Estimate attributes 
of d(i)’s

 

distribution

Identify potentially
Significant genes

Estimate FDR

Choose
Δ
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Estimate FDR
•

 
t1 and t2 will be used as cutoffs.

•
 

Calculate the average number of genes that 
exceed these values in the permutations.

•
 

Estimate the number of falsely significant 
genes, under H0:

•
 

Divide by the number of genes called 
significant

∑ =
≤∨≥

36

1 2136
1 })()(|{#

p pp tidtidi
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FDR cont’d

})()(|{#

})()(|{#

21

36

1 2136
1

tidtidi

tidtidi
FDR p pp

≤∨≥

≤∨≥
≈

∑ =

•
 

Note: Cutoffs are asymmetric
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Example

5833.0
3
4
7

=≈FDR
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How to choose Δ?

Omitting s0 caused higher FDR.
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Test SAM’s
 

validity
•

 
10 out of 34 genes found have been 
reported in the literature as part of the 
response to IR

•
 

19 appear to be involved in the cell 
cycle

•
 

4 play role in DNA repair
•

 
Perform Northern Blot-

 
strong 

correlation found
•

 
Artificial data sets-

 
some genes 

induced, background noise
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Moderated t-statistic

Smyth G. K. (2004)




