Which single-cell methods for
which biological questions:
strengths and weakness
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Filter for QC metrics
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Doublet removal approach

* Cell properties and dissociation methods can increase doublet
numbers

* The proportion of doublets differs from technology ex : InDrops, 10x,
smartseq ...
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Normalization and gene selection

* Two main normalization methods : log normalization and SCTransform
e SCTransform is required for most methods in SpatialRNAseq

* Gene selection will differ depending on the diversity of cells (atlas vs
FACS sorted)



Noise effect on UMAP and clusterisation

Cluster

® O

UMAP_2
o © e o o o o
~ [e)} al N w N =

-5+

n = 45,526

InDrops (more noise) 10x Flex (less noise)



Single-cell give bad proportion

* All cells don’t have the same survival rates throughout the
experiment (ex : trophectoderm cells don’t like nuclei isolation)

* You can induce biases in tissue section (ex: melanoma)



Clusterisation

* Depends on the levels of
sub-populations you want
to describe

* It depends on the cell
annotation you will use

* You can use clustree (R
package) to help you




Downstream possibility in
SCRNAseg



Dufour et al 2025.

DEG & Functional enrichment
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* CellChat, NicheNet,
CellPhone ...
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Downstream possibility
scMultiomics (RNAseg+ATACseq)
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Example gene : GATA6
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Association of
accessibility of
regulatory regions
with gene
expression
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{ J«) Motif Expression FT

Example

transcription
factor : GRHL1
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Motif can be difficult to infers

Motif similarity

omm . 1
[ 1]
2333833833333333333533333333333333333333
XXéX><XX><><X><XXEXEEXXXXXSXXXXXX§XXXXXXX)_()_(§
205 252QRS8RREE0S52¥8228323929282RQIRBNGER

FOXG1
FOXC1
FOXJ1
FOXs1
FOXN3
FOXD4
FOXO4
FOXC2
FOXM1
FOXN2
FOXL2
FOXD2
FOXL1
FOXA3
FOXE3
FOXJ2
FOXJ3
FOXP1
FOXP2
FOXO03
FOXO1
FOXK1
FOXA2
FOXK2
FOXP4
FOXP3
FOXF2
FOXF1A
FOXD1
FOXA1
FOXB2
FOXB1
FOXO06
FOXH1
FOXQ1
FOXD3
FOXE1
FOXI3
FOXIt
FOXI2

10 1

Motif score

chr9:53974243-53974843

A POU%& &FX
N ZFY
o ID
HOXD9 TCE NFKB1 Soﬁ AEBF1
A MYOD1 %EPS A
HSF2, Moz HEL oA A ©
NKX3-2 wFs O SP1y TFAP2B ®
POU4R e0U4F1 NGATC4 KLF1 JCF7L2
A % 1ce9 E2F6 ZIC4
A
NP@Z POU4D3 £||02 KL!
A A PPAﬁ P
UBP1 IR ZFX FX1
oy KLF2 A A A
TB1 ZNF148 A INSM1
Bex ALY ST AVRBAT A
A
A A
OXC5 A
SOX1 oNRGA1
AC0125311
53974400 53974600 53974800

Genomic position (ATAC peak)

23



SpatialRNAseq

* Much more challenging

ts
* Less resolution and covered

experimen

genes
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