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Data integration/batch correction

http://bioconductor.org/books/3.14/OSCA.multisample/integrating-datasets.html#motivation



Data integration 

• Batch effect or not? Correct or not

https://constantamateur.github.io/2020-06-09-scBatch1/



Sacrificing biology by integration

http://bioconductor.org/books/3.14/OSCA.multisample/differential-abundance.html#sacrificing-differences



Differential cell abundance (DA) analysis

http://bioconductor.org/books/3.14/OSCA.multisample/differential-abundance.html#overview



Multi-sample Differential expression: 
pseudo-bulk for the win 



Muscat::pbDS() or Scran::pseudoBulkDEG

https://www.nature.com/articles/s41467-020-19894-4



Differential expression (DE) vs Differential abundance (DA)

https://www.biorxiv.org/content/10.1101/2022.03.15.484475v1



Linear embedding integration using Mutual Nearest Neighbors (MNN) 

fastMNN()

https://www.bioconductor.org/packages/release/bioc/vignettes/batchelor/inst/doc/correction.html
Seurat: CCA (canonical correlation analysis) + MNN  



Harmony for batch correction

Harmony only corrects the PCA coordinates, it does not give 
you the batch corrected values like Seurat CCA based method



iNMF in Liger

https://www.nature.com/articles/s41587-021-00867-x

on a dataset of 1.3 
million cells from the 
mouse embryo, online 
iNMF finishes 
dimension reduction in 
25min using 1.9 GB of 
RAM on a laptop, 
whereas Harmony 
requires 98min and 109 
GB of RAM on a large-
memory server



Integrative NMF (iNMF)

https://divingintogeneticsandgenomics.com/post/matrix-factorization-
for-single-cell-rnaseq-data/



Integrative NMF (iNMF)

https://github.com/welch-lab/ligerhttps://divingintogeneticsandgenomics.com/post/matrix-factorization-
for-single-cell-rnaseq-data/



Variational autoencoder (VAE) based integration method

https://github.com/jsxlei/SCALEX



Benchmarking of single-cell data integration 



Benchmarking of single-cell data integration 

scVI/scANVI performs the best. It uses 
variational auto-encoder 

Harmony is pretty good, but less 
scalable. I use the R version a lot,
Scanpy also has a built-in function.

Seurat CCA is slow.

BBKNN looks very scalable. scanpy
has an implementation 

https://divingintogeneticsandgenomics.com/post/how-to-code-a-
variational-autoencoder-vae-in-r-using-mnist-dataset/



Challenges 

● Lacking of gold-standard dataset.  

● Batch correction and preservation of biological difference. 

● Time and memory consumption 

● Choose a good method for future use on your own data (Harmony, 
iNMF, fastMNN, scVI, scPoli, SCALEX). Different methods may 
outperform for different datasets


