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Data compiled from multiple experiments

– Capturing times
– Handling personnel
– Reagents lots
– Equipements and technology

Batch-effect
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• Correctly align different 
datasets

• Conserving key biological 
variations

• Handle large data with drop-out 
effect

Batch-effect
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Benchmarking 14 methods on ten datasets
 using five evaluation metrics

Tran, H.T.N., Ang, K.S., Chevrier, M. et al. (2020)
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Identical cell types, different technologies

non-identical cell types Multiples batchesBig data

Simulation

Aim : answer to 5 scenarios

Adjusted Rand Index (ARI)

local inverse Simpson’s index (LISI) Differentially expressed genes (DEG)

average silhouette width (ASW)

 k-nearest-neighbor batch-effect test (kBET)

Tools : 5 evaluation metrics

Benchmarking 14 methods on ten datasets
 using five evaluation metrics
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Non-identical cell types
Dataset 1 : presence of two highly similar cell types present in dissimilar batches

Common cell types

Tran, H.T.N., Ang, K.S., Chevrier, M. et al. (2020)
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Dataset 1 : presence of two highly similar cell types present in dissimilar batches

Dataset 6 : two cell types, three batches (the third is the mixed one)

Dataset 7 : cell counts across cell types highly uneven within batches

Non-identical cell types

Tran, H.T.N., Ang, K.S., Chevrier, M. et al. (2020)
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Discussion on rank & performance

Harmony
 Recomended for non-

identical cell types or 
different technologies

 Not that good for large 
datasets

LIGER

Seurat 3

ComBat, MMD-ResNet, and 
limma were the worst 
performing methods.

Tran, H.T.N., Ang, K.S., Chevrier, M. et al. (2020)
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Chen, W., Zhao, Y., Chen, X. et al. (2020)

Discussion
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On our plateform :
cellranger vs Seurat3
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Plateforme GENOM’IC
21



NGS20-090 : Before and After integration (Seurat3)

Plateforme GENOM’IC
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NGS20-007 : Before and After integration (Seurat3)

Plateforme GENOM’IC
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A word on reproducibility

●  Script & Command-line
● Github, for example
● Readme & Comments

●Data in raw format
● Fastq, or at least count files 

(for RNA-seq experiment)

●Versions
● Docker, conda
● Targz archives
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A word on reproducibility
465 articles, information 
about the RNA-seq pipeline, 
from FASTQ files to gene or 
isoform count matrices

which tools & parameters ?

Briefings in Bioinformatics, bbz124, https://doi.org/10.1093/bib/bbz124

Simoneau et al., (2019) Current RNA-seq methodology reporting limits reproducibility

https://doi.org/10.1093/bib/bbz124


Thanks for your attention



Additional files



5 evaluation metrics

local inverse Simpson’s index (LISI)

 k-nearest-neighbor batch-effect test (kBET)
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5 evaluation metrics

Adjusted Rand Index (ARI)

average silhouette width (ASW) Differentially expressed genes (DEG)
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