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Data : single cell RNA seq
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Main steps in statistical analysis
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Single cell RNA seq in R
Packages : SingleCellExperiment (SCE), 
Seurat, … 

7https://www.scrna-tools.org/
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Structure of SCE object 
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SCE object 

count(sce)
logcount(sce)
normcount(sce)

X 
Xnorm 
Xlog

reducedDims(sce)

SimpleList(PCA, 
tsne, …)

sce@metadata[[ 
‘clustering’ ]]

sc@metadata[[‘a’]]

sc@metadata[[‘b’]]

...

SCE@int_element
Metadata$a
SCE@int_element
Metadata$b

...

Cell information

vectorCell1
vectorCell2
vectorCell3

list(clustering1, 
clustering2, …)

Biological functions

vectorfeature1
vectorfeature2
vectorfeature3
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Structure of SCE object 
SCE = SingleCellExperiment( assays = SimpleList(counts=X, normcounts=Xnorm, 
logcounts=Xlog) ) #assays

reducedDims(SCE) = SimpleList(...)

SCE@metadata[["clustering"]] = list(...)

SCE@metadata[["cellType1"]] = vector1

SCE@int_elementMetadata$NameType1 <- vectorfeature1
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Tabs of the app

Introduction
★ Upload data

Descriptive statistics
★ Visualization of data
★ Comparison of cell clusterings 
★ Analysis of one cell clustering 
★ Detection of marker genes
★ Analysis of genes
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Upload data
Upload a SCE object in a Rdata file

Does the application detect the information? 

User can control if his object is well constructed : 
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Visualization in dimensionality reduction
User choices : 
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reduced dimension 
method

 ‘--’, 
cell information, 
clustering, 
UMI

nb of dimension
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Comparison of cell clusterings
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Main cell clustering

Other cell clustering

Adjusted Rand Index

Circus Plot
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Analysis of cell clustering
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Studied cell clustering

Cell information

Type of data

Studied cell cluster

Dimensionality 
reduction method

Comparison of cell clusters: 
- proportion
- density

Statistics on one cluster: 
- proportion
- visualization
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Detection of marker genes
Choose two cells groups (based on clusters) [C1, C2]

Calculation of indicators by gene:

● pct.1 (pct.2): % of express cells in C1 (resp. C2)
● avg_logFC: log fold-change of the average expression between the two groups
● AUC: the area under the ROC curve
● p_val_adj: the adjusted p-value on Wilcoxon test, based on Bonferroni correction 

using all genes in the dataset

Marker genes := Selection with threshold on theses indicators 
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One to one 
One to many 
Many to one 
Many to many
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Detection of marker genes
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Cell clustering

Cluster 1

Cluster 2

FindMarkers

     Indicators

genes
… List of marker GenesThresholds
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Study of selected genes
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Study of selected genes
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Study of selected genes
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Advantages
User-friendliness

Many options for analysis

Autonomy 

Comparison of cell clusterings
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Improvement
More comparison of cell clusterings

Open structure of sce object
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Deployment 
Mathrice : the CNRS server

Access only with internet

The way to use ASTEC-sc without R and packages
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