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Adapted from: https://sctype.app



The fondamental unit of life

Cells could be defined in terms of: 

• Function
• Location
• Tissue type
• Cell morphology



What is a “cell type”?

Adapted from: https://www.cusabio.com/statics/images/Cell-Marker.jpg

A cell type is characterized by:
• Presence/absence of cell 

surfacemarkers

• Gene Expression

• Cell Cycle phase

• Migration State

• Differentiantion: cell state



• Find new cell types which have been missed by using “standard” surface
markers

• To compare the abundance of cell types in different conditions

• Follow cell fate and determine cell differentiation mechanisms

• To determine which cell types might communicate with each other

Why should we identify cell types?



Cell Annotation workflow



Manual vs automatic cell type annotation

• Manual: using marker genes
▪ What most people do…

▪ Time consuming

▪ Requires expert knowledge

▪ Sometimes subjective and inaccurate

• Automatic: requires a reference
▪ Use complete cell type-specific mRNA expression profiles based on bulk RNAseq from FACS-sorted

’pure’ populations
▪ OR: Use “a reference” of manually curated cells picked from scRNA-seq data sets
▪ Can miss cell types if they are not included in the reference

• Methods:
✓ Assign a cell type per individual cell or per cluster of cells (better per cell)

✓ Assignment of cell type via correlation of each cell/cluster to the “reference”



Manual cell type annotation



Databases with cell type markers genes

• PanglaoDB https://panglaodb.se/ (mouse and human)

R: https://cran.r-project.org/web/packages/rPanglaoDB/index.html

• CellMarker (mouse and human): http://bio-bigdata.hrbmu.edu.cn/CellMarker/

• SingleR https://github.com/dviraran/SingleR (Aran et al.), access via celldex package, 

e.g. human primary cell atlas (microarrays)

• Human Cell Atlas https://www.humancellatlas.org (Regev et al.) single cell RNA seq

atlas, also some mouse data

• Single cell portal: https://singlecell.broadinstitute.org/single_cell

https://www.humancellatlas.org/


Module Score
Compare expression level of genes belonging to the signature to “control”
genes with similar expression level to signature genes (Tirosh et al 2016, Science 352:6282)
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Seurat::AddModuleScore(object, features=list() )



UCell

https://github.com/carmonalab/UCell

A robust and scalable single-cell gene signature scoring, uses positive and negative genes 
and mitigates data sparsity by nearest neighbours smoothing



UCell

https://github.com/carmonalab/UCell

A robust and scalable single-cell gene signature scoring, uses positive and negative genes 
and mitigates data sparsity by nearest neighbours smoothing

seu.obj <- AddModuleScore_UCell(seu.obj, features = markers)

List of Markers



Cell Annotation workflow



Automatic annotation

Easy access to rich reference data:
-HPCA: hand-annotated Human Primary Cell Atlas 37 main
types, 157 subtypes, 713 samples

- BluePrint +ENCODE
24 main types, 43 subtypes, 259 bulk RNAseq samples

- Mouse: ImmGen and ‘mouse.rnaseq’ (brain-specific)

Classifies cells to both main types and subtypes, performs both
single cell-wise and cluster-wise annotation



SingleR - Steps

Step1
• Identifying 

variable genes 
among cell 
types in the 
reference set

Step2
• Correlating each 

single-cell 
transcriptome with 
each sample in the 
reference set

Step3
• Iterative fine-

tuning: reducing 
the reference 
set to only top 
cell types



SingleR – annotation diagnostics

“delta”: the difference between the score for the assigned label 
and the median across all labels for each cell



SingleR – Customization
SingleR can also be used to evaluate similarity to a custom reference



Methods avaible



Manual vs Autometed cell type annotation

Adapted from: Hou and Ji, Nature Methods 2024



Will AI replace bioinformaticians?



Will AI replace bioinformaticians?

No, but a bioinformatician who uses AI will



AI application in Cell type identification



Examples
Chat 1 Chat 2

Adapted from: Hou and Ji, Nature Methods 2024



All that glitters is not gold

AI-generated cell annotation requiring human 
evaluation to ensure annotation quality and 

reliability 

Human involvement in the optional fine-tuning 
of the model may affect reproducibility due to 

subjectivity and could limit the scalability of 
the model in large datasets 

High noise levels in scRNA-seq data and 
unreliable differential genes can adversely 

affect GPT-4’s annotations

GPT-4 risks artificial intelligence hallucination. 



AI vs Manual vs Autometed cell type annotation

Adapted from: Hou and Ji, Nature Methods 2024



Thank you
D A T A  S C I E N T I S T S  F O R  L I F E

sib.swiss
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