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https://esperr.github.io/pubmed-by-year/
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http://www.worthington-biochem.com/tissuedissociation/default.html
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● Other QC criteria to measure :
○ Cell cycle phase / score
○ Nuclear riboprotein-coding genes expression
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SCT variance-stabilized

● Regularized negative binomial regression
● Implemented in sctransform (Seurat)
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● Two types of doublets :
○ Cells of the same type => higher global expression
○ Cells of the different types => artificial hybrid

● Methods : generate random artificial doublets, capture all
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1. Assess effect of unwanted sources of variation (cell to cell variation)
2. Quantify true biological differences (population to population variation)
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Reduction :
● PCA (on single cell 

data) is unable to 
concentrate 
relationships in 2-3 
dimensions only

Visualization : uMAP > tSNE
● Better compaction
● Mostly retains inter-cluster distances

○ Subpopulations
○ Trajectory

● More robust to parameter modifications
● (Slightly faster to generate)

45



…
…

46



Li
u 

an
d 

Tr
ap

en
ll 

20
16

e) Copy number estimation

47



W
ol

f e
t a

l. 
G

en
om

e 
B

io
lo

gy
 2

01
8

48



St
ua

rt
 e

t a
l. 

B
io

R
xi

v 
20

18

49



50



5) Single-cell specific 
methods
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Most adopted tools :
● Monocle 3
● PAGA
● STREAM
● Scorpius
● Slingshot

Not limited to scRNAseq ! (ATAC, 
CITE, multiomics, imagery-based …) 53



ST
R

EA
M

 (P
in

el
lo

 L
ab

)

Cell distance to path + cell types

Cell distance to path + gene expression
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Cells density + gene expression
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InferCNV (Broad Institute)

CaSpER (Armanci et al, BioRxiv 2019)
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● 2,893,865 individual barcoded beads
● 1,4 M wells
● Well diameter ~ 2 µm

○  << median cell diameter (20 µm)
○ ~ 1,400 x higher resolution than “standard” ST
○ ~ 25 x compared to SLIDE-seq

● Array reading time ~ 3 H
● Challenging analysis strategy (low capture rate) …
● Commercially available in 2020
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● scChIP : improvements in 2019
● scMeth : low coverage, low 

sensitivty (<20% CpG read)
● scHi-C : stable protocol & analysis 

still needed
● scATAC : most popular technology, 

numerous tools available
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Tabula Muris ● ~100k cells
● 20 organs
● 2 techniques :

○ Droplet 3’, short reads
○ FACS, long reads

69



The Mouse Brain Atlas (mousebrain.org)

● ~160k cells
● 20 subtypes
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http://mousebrain.org/


The Human Cell Atlas (humancellatlas.org)
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https://www.humancellatlas.org/
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https://c3bi-pasteur-fr.github.io/UTechSCB-SCHNAPPs/
https://github.com/C3BI-pasteur-fr/UTechSCB-SCHNAPPs
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● Compatible with output 
from 10x Cell Ranger 
(“cloupe” files)

● Linux / OSX
● Supports Visium (Spatial)

https://support.10xgenomics.com/single-cell-gene-expression/software/visualization/latest/what-is-loupe-cell-browser

https://support.10xgenomics.com/single-cell-gene-expression/software/visualization/latest/what-is-loupe-cell-browser
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● ShinyApp (web GUI over 
some R)

● Binary format (CRB), 
converted from 
SeuratObject / SCE

● From QC to trajectory

(my favorite one)

https://romanhaa.github.io/projects/cerebro/

https://romanhaa.github.io/projects/cerebro/
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https://github.com/maximilianh/cellBrowser (demo : https://cells.ucsc.edu)

https://github.com/maximilianh/cellBrowser
https://cells.ucsc.edu
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