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scCNV



10x Genomics scCNV



scCNV – 10x Genomics

• Sequencing Requirement: 

“ For an approximately diploid human sample we recommend a sequencing depth of 
750,000 read-pairs per cell. At this depth, the metric median effective reads per 
1Mbp is between 350-400, and we expect to be able to detect single cell copy 
number events in the size range 1-2 megabases (and upwards) with high sensitivity 
and positive predictive value. In groups of 10 or more cells we expect to be able to 
detect copy number events in the 100-200 kilobase (and upwards) with high 
sensitivity and positive predictive value.”



scCNV – 10x Genomics



scCNV – 10x Genomics



scCNV – 10x Genomics

• Non-human organisms
We expect high quality CNV detection when median effective reads per 1Mbp is in 

the range 350-400, and the results in the graph above will likely translate across organisms. 
This level of coverage can be achieved by scaling the recommended coverage of 1.5-2.0 
million reads per cell by the ratio of the organism genome size to the human genome size.

• Very high ploidy samples
For samples that contain cells with average ploidy significantly different from two, 

as is some times the case in cancer genomes, we recommend scaling the input coverage in 
proportion to the average ploidy / 2. In a tetraploid sample, for example, the extra coverage 
allows us to distinguish 4 -> 5 copy number changes and other n -> n+1 higher copy 
number transitions where the relative ploidy difference can be small.



scCNV – 10x Genomics

• Non-human organisms
We expect high quality CNV detection when median effective reads per 1Mbp is in 

the range 350-400, and the results in the graph above will likely translate across organisms. 
This level of coverage can be achieved by scaling the recommended coverage of 1.5-2.0 
million reads per cell by the ratio of the organism genome size to the human genome size.

• Very high ploidy samples
For samples that contain cells with average ploidy significantly different from two, 

as is some times the case in cancer genomes, we recommend scaling the input coverage in 
proportion to the average ploidy / 2. In a tetraploid sample, for example, the extra coverage 
allows us to distinguish 4 -> 5 copy number changes and other n -> n+1 higher copy 
number transitions where the relative ploidy difference can be small.
• Ploidy of 3 = 1.5m * (3/2) = 2.25m reads – 1.2m read pairs
• Ploidy of 3 = 1.5m * (4/2) = 3m reads – 1.5m read pairs



10x Genomis scCNV Pipeline
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ScCNV Result Summary
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ScCNV: 10x scDNA Loupe



ScCNV: 10x scDNA Loupe



ScCNV: 10x scDNA Loupe



ScCNV: 10x scDNA Loupe Demo



scATAC



scATAC – 10x Genomics

• How it works
• Results from 10x Genomics
• Other tools
• Data integration



Results from 10x Genomics



Summary of results



Summary of results



Summary of results



Summary of results



Other tools

• scABC
• Destin
• ChromVAR
• Cicero
• CoupledNMF
• CisTopic
• Brockman 
• SNAP-ATAC
• Signac



Other tools - Destin



ChromVAR



Cicero



CoupledNMF



CisTopic



CisTopic



CisTopic



CisTopic



Signac

• Signac is an extension of Seurat for the analysis, interpretation, and exploration of single-cell chromatin 
datasets.

• Calculating single-cell QC metrics

• Dimensional reduction, visualization, and clustering

• Identifying cell type-specific peaks
• Visualizing ‘pseudo-bulk’ coverage tracks

• Integration of multiple single-cell ATAC-seq datasets
• Integration with single-cell RNA-seq datasets

• Motif enrichment analysis

• Integration with other single cell tools (Harmony, Cicero, Chromvar)

https://github.com/satijalab/seurat


Signac - QC

https://satijalab.org/signac/index.html



Signac - QC



Signac- Normalization and linear dimensional 
reduction 
• Normalization: Signac performs term frequency-inverse document frequency (TF-IDF) normalization. 

– two-step normalization procedure,
• normalizes across cells to correct for differences in cellular sequencing depth & across peaks to 

give higher values to more rare peaks.

• Feature selection: Binary nature of scATAC-seq data makes it challenging to perform ‘variable’ feature 
selection, as we do for scRNA-seq. 
– Instead, use only the top n% of features (peaks) for dimensional reduction, 

– or remove features present in less that n cells with the FindTopFeatures function. 

• Dimensional reduction: Singular value decomposition (SVD) on the TD-IDF normalized matrix, using the 
features (peaks) selected above. This returns a low-dimensional representation of the object (for users 
who are more familiar with scRNA-seq, you can think of this as analogous to the output of PCA)
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Signac- Clustering
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Signac- Cicero: gene activity matrix
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scATAC + scRNA integration



Signac- scATAC + scRNA using Seurat
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Signac- scATAC + scRNA using Seurat
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Signac- scATAC + scRNA using Harmony
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Signac- scATAC + scRNA using Conos
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Only Seurat vs Seurat + Conos



Seurat + Conos



Seurat + Conos



Seurat + Conos



scRNA + scATAC - Compare



scRNA + scATAC – Compare - SingleR



scRNA + scATAC – Compare - SingleR



Question?


