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Objectives of this study

« Data generation: compare the “new” Affymetrix® GeneChip® miRNA array
with the “established” Exiqgon miRCURY LNA™ platform
(by developing objective comparison criteria for raw data quality)

« Data pre-processing: evaluate a novel miRNA-specific normalization
method
(by comparing the biological response of other normalization methods)
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Generic workflow for miRNA expression studies
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Sources of variability in array raw data

Main contributions to the
raw data variance:
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Outline

Raw data comparison (metrics on quality controls)
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Within-array variability: CV ;.. (1)

standard deviation(probes € probeset)

CVwithin=
mean(probes e probeset)
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Between-array technical variability: spike-in controls

Exigon

Affymetrix
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Outline

Normalized data comparison (metrics based on the biological response)
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Normalizing miRNA array data

 Raw data normalization makes expression data comparable between
arrays (by removing the array-specific biases)

« mMRNA arrays: “house-keeping” genes = reference for intensity calibration
(loess & quantile normalization)

« MIRNA arrays: there are no “house-keeping” miRNAs!!!

- need other references
—> use the spike-in controls in our normalization method

Rough idea:
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Between-array variability: CV,, ...

Pipeline = platform + normalization
where

« platform € {"Affymetrix”,”"Exiqon™}

* normalization € {*Spike-in based”,”Loess”, “Quantile”, “Median”, “VSN”}

Variability across biological replicates = CVbetween
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Dose-dependent response capture by a linear model (= R? statistics)
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Treatment-induced variability: R?

Normalized microRNA expression
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Balance for normalization: low CV,,, .., and high R?

Within—- vs. Between-Treatments Variabilities (2)

>
= ® AQ
® 1r ® ES
§ ® EL
0 0.8r ® EQ
o ® EM
% 0.6 ® EV
T 04 T
()]
£ 0.2f —
0

O 1 1 1 |

0 5 10 15 20

1/Within—treatment variability

sy ‘ PMI RESEARCH & DEVELOPMENT

Page: 13



qRT-PCR validation on a subset of miRNAs

Affymetrix (AQ) vs. qRT-PCR, Rs=0'54
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Conclusions

* QC metrics show better results for Exigon miRCURY LNA™

* The spike-in control-based normalization method performs as good as
other methods

* Normalization methods differ in how they reduce the technical and
treatment-induced variabilities

» gRT-PCR results show that globally the platform is more important than
the normalization

* An R package implements the spike-in control-based normalization
method (send requests to Sylvain.Gubian@pmintl.com)
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Thank you for your attention!
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