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Schematic of the zUMIs pipeline

Impact of UMI quality filtering on DGE

False Discovery Rate True Positive Rate
0.025 0.050 0.075 0.100 0.5 0.6 0.7 0.8 0.9

24 vs 24

48 vs 48

90 vs 90

24 vs 24

48 vs 48

90 vs 90

no filter 1 < 17 UMI−tools

I TPR and FDR to detect differential gene expression (DGE) for each filtering criterion using powsimR
[4].

I Distance filtering has no significant impact on DGE for higher sample size and decent sequencing
quality.

Automatic barcode detection in zUMIs
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I zUMIs infers which barcodes mark intact cells from the data.
I successfully identified reasonable number of cells from 10x genomics and DroNc-seq data [2]

zUMIs is fast
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I Runtime at each step in zUMIs[1] with 227,
500 and 1000 million reads.
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Adaptive downsampling in zUMIs
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I zUMIs downsamples all selected barcodes to be within three absolute deviations from the median
number of reads per barcode.

I Various downsampling ranges allow users to evaluate if the library is sequenced to saturation.

Key features of zUMIs
I zUMIs can process raw reads to count matrix reported with exon, intron and intron+exon reads with one command.
I zUMIs flexibility allows to accommodate data generated with most of the major scRNA-seq protocols that use BCs and UMIs.
I Model based clustering to select intact cells with the most number of reads makes zUMIs compatible with droplet-based methods.
I Adaptive downsampling function in zUMIs facilitates dealing with hugely varying library sizes.
I zUMIs can count intronic reads which improves the quantification of nascent mRNAs required in various applications [2, 3].

Contribution of intron reads in scRNA-seq
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I t-SNE plots colored by identified clusters using only exonic reads and inclusive of intronic reads on
droplet-based single nuclei RNA-seq (DroNc-seq) data [2].

I Gene level quantification inclusive of intronic reads identifies significantly more genes and improves
the cluster resolution compared to only exonic reads.
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