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What is BIOCONDUCTOR ?

https://www.bioconductor.org/  

Version 3.7 (two releases each year), 

Uses R programming language, 

1560 software packages, 

Active user community, 

High quality documentation, 

Install.packages = biocLite(). 



AIM: 

The availability of Bioconductor software allows for  
conducting an RNA-seq analysis for persons who 

are no professional programmers, but are biologists 
who can then concentrate on the proper 

interpretation of results.



What is RNA-seq data ? 

Source : https://statquest.org/2017/09/01/statquest-a-gentle-introduction-to-rna-seq/

Morteza Hosseini M., Pratas D. Armando J. P., ‘A Survey on Data Compression Methods for Biological Sequences’, 2016, MDPI
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Which genes are differentially expressed?

-10,000 of genes X dozens of samples 

What are the challenges:

-Normalisation of the sample, 
-Correct model of statistical error 

Packeges for measuring gene expresion:

-DESeq2, 
-edgeR

RNA-seq Differential Gene Expression 
 in Designed Experiment

source : http://genviz.org/module%204/0004/02/01/DifferentialExpression/



RNA-seq workflow with Bioconductor:

Hypothesis

Design the experiment

RNA Purification

LIBRARY PREPARATION 

Sequencing

Raw Reads / FASTQ 

 filtering and trimming 
ShortReads / 

Read Alignment 
GenomicAlignments /
Rsubread/GenomicFeatures

Read Counting 
Rmmquant /Rsubread

Statistical Analysis 
DESeq/DESeq2/easyRNASeq/DEXSeq 

Visualization 
ComplexHeatmap/edgeR/DESeq2 

https://www.bioconductor.org/help/course-materials/2016/BiocIntro-May/
B3_RNASeq_Workflow.html

Bioinformatic pipeline

https://www.bioconductor.org/help/course-materials/2016/BiocIntro-May/B3_RNASeq_Workflow.html


GENE EXPRESSION LEVEL  

 VISUALISATION 



Conclusions

There is no standard workflow for RNA-seq analysis. 
Each step can be done with a different package. 

High quality documentation allows biologist to 
conducting an RNA-seq analysis, who are no 

professional programmers.
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oficial webside : https://www.bioconductor.org/  

Manuals :
bioconductor.org/packages/release/bioc/manuals/marray/man/marray.pdf 

https://bioconductor.org/packages/release/bioc/manuals/DESeq2/man/DESeq2.pdf 

https://bioconductor.org/packages/release/bioc/manuals/easyRNASeq/man/easyRNASeq.pdf 

https://bioconductor.org/packages/release/bioc/manuals/GenomicAlignments/man/GenomicAlignments.pdf 
  
https://bioconductor.org/packages/release/bioc/html/biomaRt.html 

https://bioconductor.org/packages/release/bioc/html/ComplexHeatmap.html 

https://bioconductor.org/packages/release/bioc/html/GenomicFeatures.html  

https://bioconductor.org/packages/release/bioc/html/genomeIntervals.html  

Workflow : https://www.bioconductor.org/help/course-materials/2016/BiocIntro-May/B3_RNASeq_Workflow.html
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https://bioconductor.org/packages/release/bioc/html/genomeIntervals.html
https://www.bioconductor.org/help/course-materials/2016/BiocIntro-May/B3_RNASeq_Workflow.html

