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What is RNA-Seq?

DNA
transcription−−−−−−−→ RNA

sequencing−−−−−−→ millions of reads
mapping−−−−−→ counts

Biostatistician point of view:

sample1 sample2 ... sampleP

gene1 10 15 ... 12

gene2 0 2 ... 1

gene3 435 514 ... 452
...

...
...

...
...

geneN 123 298 ... 317

Main goal: find differentially expressed genes.
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Background

Existing famous methods/R packages available on Bioconductor:

I DESeq2 (Love, 2014);

I edgeR (Robinson, 2009).

Why SARTools?

1. make systematic quality controls of the data;

2. prevent untrained users from misusing some functionalities of
DESeq2 and edgeR;

3. keep track of all the parameters: reproducible research;

4. provide a report containing all the results of the analysis.
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Structure of SARTools

R package containing:

I functions: data loading, quality control, differential analysis,
data exportation...;

I a HTML vignette providing extensive help;

I toy example data files to test the pipeline;

I the skeleton of the final HTML report (rmarkdown file);

I two R script templates (DESeq2/edgeR).
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Using SARTools: input files

Target file (design of the experiment):

label files condition

WT1 WT1.counts.txt WT

WT2 WT2.counts.txt WT

KO1 KO1.counts.txt KO

KO2 KO2.counts.txt KO

Count data files (one per sample):

gene1 23

gene2 355

gene3 0
...

...

geneN 3643
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Using SARTools: R script templates
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Output files: HTML report
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Output files: HTML report
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Output files: list of DE genes

Three tab-delimited text files per comparison:

I *.complete.txt: all the genes;

I *.up.txt: up-regulated genes sorted by adj. p-value;

I *.down.txt: down-regulated genes sorted by adj. p-value;

Columns: gene identifier, log2(Fold-Change), adjusted p-value...

→ Can be used as starting point for Gene Ontology terms studies.
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Availability: github.com/PF2-pasteur-fr/SARTools/
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HTML vignette

I use of markdown: lighter than LATEX;

I better integration in GitHub;

I provides extensive help on the use of SARTools:
I installation;
I input files required;
I definition of the parameters;
I troubleshooting cases: detection of potential

sequencing/technical problems such as inversion of samples,
batch effects, outliers...
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Other ways of running SARTools

Command line with a dedicated script which requires optparse:

Rscript template script DESeq2 CL.r --help

Galaxy web-based platform (by Loraine Guéguen from SB-Roscoff):
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Conclusion

SARTools...

I facilitates the use of DESeq2 and edgeR for untrained R
users/biologists;

I performs quality controls and helps to detect potential
problems;

I fits the requirements of the reproducible research.

Thanks for your attention!
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