
Multi-sample single cell analysis



Combining Samples
• 10X CellRanger can be used to combine samples for 10X captures

– Aggregate function
– Generates UMI expression matrices, basic sample statistics, interactive analysis platform
– Generates a summary report and a cloupe file that can be used for additional analysis

• Other tools can combine samples downstream:
– Seurat
– Scran
– Scanpy
– Monocle
– Etc.



Combining samples

• Sample combination after sample 
QC is relatively straightforward

• It is strongly encouraged to 
rescale data following 
recommended practices

• This helps account for inter-
sample variation when conducting 
downstream analysis



Batch correction: an overview

• When multiple samples and runs 
are combined, batch effects can 
occur

• This is reflective of any experiment 
that has multiple runs

• Multiple methods are available for 
batch correction
– Seurat integrate
– Scanorama
– FastMNN
– Harmony
– Etc.

Tran, et al. 2020. Genome Biol. 21: 12



An example: Seurat and SCTransform

• Seurat v3 introduced SCTransform 
as a normalization technique that 
is tailored specifically to sample 
integration

• Much like finding features in single 
samples, integration identifies 
anchors in the most variable genes

• Ideally, the batch effects are 
minimized, allowing the biology to 
drive differences

https://satijalab.org/seurat/v3.2/integration.html#sctransform



Multi-sample downstream analysis

• Many of the same analyses 
performed on individual samples 
can be conducted on multi-sample 
data

• This includes: 
– Clustering analysis
– Differential expression
– Pathway analysis
– Trajectory analysis

https://satijalab.org/seurat/v3.2/immune_alignment.html



Cell type annotation

• Identification of individual cell 
types can improve biological 
understanding of the data

• Cells can be annotated by hand 
with a list of known markers

• Tools can speed up the process by 
comparing cell transcription 
profiles to curated databases
– SingleR
– scPred
– Garnett
– scMatch

Abdelaal et al. 2019. Genome Biol. 20: 194.


