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Provide a user-friendly interface to standardize, ensure reproducibility and reduce coding time for the analysis of multi-omics projects: from statistical settings, through the analysis of each
omics dataset to the integration of multiple analyzed datasets. Each omics has its own characteristics (count, continuous, noise, ...), which implies selecting different methods to fit the
same statistical model and test the same biological hypothesis, as well as adapting the parameters of the methods for each step of the analysis (differential analysis, co-expression,
enrichment, ...). In order to meet these specifications, development choices were made:

- Organize the shiny interface in module to be able to analyze datasets in parallel and sequentially.

- Implement generic methods for each step of omics analysis (modules features).

- Choose an appropriate object to store and organize data, parameters, and results in the user’s R session.

- Have a flexible report that depends on the analyses performed.
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Shiny App
© observe)

____ shinyApp 4 Modules features

Module: set model

- Computes the list of possible model formulas
id call = load’ input(s) ® callModule y ot /n input(s) id call = ‘stat’ from the experimental design setup
@ reavalues :rea Calues ® output(s) - All possible contrasts are automatically
. - . ]
output(s) //// generated from the selected model formula
-
inputLoadData _
loadData : .
Module: MOFA2(id call = ‘mofa’) > Data Exploration and pre-processing
+ output(s) Serverpart  input(s) output(s) Server part input(s) - Quality coptrol and r.nultlvarlat.e statistics batch
g ‘ effects/outliers checking, removing samples
® output(s) Ul part input(s) @ ® output(s) Ul part output(s) @ - RNA-Seq: low count filtering and TMM
normalization
- Proteomics/metabolomics: data transformation
Module: MixOmics(id call = ‘MQO’) . ol aralue
+ output(s) Server part input(s) Ditferential analysis
+ output(s)  Serverpart  input(s) rea.values @® output(s) Ul part output(s) @ Applied to each selected contrast using:
+ output(s) Ul part input(s) ¢ StabNamelList - edgeR (GLM) for RNA-Seq

ScontrastList

S...

- limma (LM) for proteomics/metabolomics [3] ©

lapply(rea.valuesStabNamelist, function(tab_i){ . . , , ,
callModule Identification of entities expression profiles using
rmarkdown::render() id =tab_i coseq (gaussian mixture model) on the |
{C}} dataset.name = tab_i union/intersection of the DE entities lists 4%,
3 rea.values = rea.values Z

Enrichment analysis

sessionSuserDataSMAE

- Functional enrichment analysis of DE lists and
co-expression clusters af—

Data 1nels age me nt - GO, KEGG, or user-provided annotation

£ Report.Rmd

@colData ] Modules: data integration
* On the union/intersection of the DE entities
@SampleMap ] lists
Child: 02 _design.Rmd * Analyze selected omics data
@Contrasts.List  Remove batch effects before analysis
Sdesign Of SO Supervised method

MixOmics Feature selection

K @model.formulae
Multiple contrasts possible

@Experimental design

$omiclList : list

MAE.Rdata

@metadata ]q\ $projectName Unsupervised

$mixOmics MOFA2 Variance decomposition
$MOFA Works with dissimilar designs

$dataset.set1 © Ava i I a bi I ity

@colData

Child: MOFA2_integr.Rmd

RFLOMICS is available at:
https://forgemia.inra.fr/flomics/rflomics

$dataset.set.fiter ed O/ @assays
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@ExperimentList ]q

results + settings
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