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Advantage of Probe Level Analysis

Standard practice:
summarization (with previous pre-processing)

analysis of differential expression

Drawback of Summarization:
Loss of information

Alternative:
Differential expression on probe level

Probe Level Analysis Khamiakova et al. 3 / 17



Probe Level
Analysis

Khamiakova et
al.

Introduction

Affymetrix
Microarray
Probe Level
Data

Methods
LMM

Dataset

Results and
Discussion

Simulation
Study

Probes:

Probeset - multivariate measurement of gene expression

Probe = random variable measuring expression of gene, has
a specific mean µj

Data structure

each array can add extra variability to GE measurements

in more complex designs fixed effects also introduce
variability
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Adjustment for covariates

LMM-2:

log(PMijk) = µj + α · Tik + bi + εijk

µj - probe-specific mean

bi ∼ N(0, σ2
b) - array-to-array variability

εij ∼ N(0, σ2
ε ) - measurement error

α - covariate effect

Tik - covariate indicator
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Example Dataset

Sialin DataSet (Janssen Pharmaceutica):

Two groups of mice: wild-type (WT) and knock-out
(KO)

Expression measured on Day 18

Big changes in gene expression are expected

Sample size: 6 WT, 6 KO

≈ 16000 genes
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Number of significant tests

Testing for variance component and treatment effect

σb

NS S Total
Trt NS 14910 869 15779

S 572 44 616
Total 15482 913 16395
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