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Introduction

Why normalizing?

• The technology introduces different biases

• We need to remove them to compare
• Among genes in a sample
• Among samples
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1 Gene length

2 Library depth

3 RNA composition
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Library depth

Deeper libraries give more
reads
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1 Gene length

2 Library depth

3 RNA composition

4 Others

RNA composition

A greedy gene steals reads
from the others



Biases

1 Gene length

2 Library depth

3 RNA composition

4 Others

Others

• GC-content

• Dinucleotide frequencies
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Normalization methods

1 Gene length

2 Library depth

3 RPKM

4 TMM

5 Quantiles

RPKM

• Reads per Kilobase per
Million

• Remove gene length and
library depth biases
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Normalization methods

1 Gene length

2 Library depth

3 RPKM

4 TMM

5 Quantiles

Quantiles

Makes all sample distributions the
same
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Normalization in Babelomics 5

Available normalization methods in Babelomics 5

1 RPKM (gene length required)

2 TMM

3 TMM with gene length correction (gene length required)

4 Automatic selection of the method based on the
diagnostic test for differences in RNA composition from
NOISeq



Normalization in Babelomics 5

Where can we find RNA-Seq normalization in Babelomics 5?
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The results

RNA composition



The results

Distribution of Expression values



The results

Table of Normalized values
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Normalization exercises

Exercise 1

Perform a normalization of the breast cancer data in the file
brca demo counts 4babelomics.txt

Exercise 2

We will use a Kidney Renal Clear Cell carcinoma (KIRC)
dataset from the TCGA

1 Go to the GDA 2016 wiki

2 Download the kirc demo counts 4babelomics.txt

3 Upload this file to Babelomics 5

4 Normalize the data

For help, ask or visit the normalization tutorial

http://bioinfo.cipf.es/gda16ciberer/doku.php/program
https://github.com/babelomics/babelomics/wiki/RNA-Seq-Normalization

	Introduction
	Biases
	Normalization methods
	Normalization in Babelomics 5
	Exercises

