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Multi-group single-cell RNA-seq datasets are becoming more common
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Zhao et al. (2021) Signal Transduct Target Ther. 6:342. Squair et al. (2021) Nat Commun. 12:5692. (Fig 2a)

Crowell et al. (2020) Nat Commun. 11:6077.



Group-specific variation is frequently observed in pseudo-bulk scRNA-seq data
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Strategy 1: Model group-specific mean-variance trends using voomByGroup

voom: mean-variance trend
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Law et al. (2014) Genome Biol. 15(2):R29.



Strategy 1: Model group-specific mean-variance trends using voomByGroup

Group-specific voom trends
for CD569™ CD16* NK cells
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Variability

Strategy 2: Model group-specific variation using voomW,ithQualityWeights
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Compare our new methods to existing pseudo-bulk DE tools

Simulated
Data

COVID-19
Data

e 23 Moderate samples

* 11 Asymptomatic samples

O O O
3 Healthy controls (HC) m m m
® @ O

« 3 Severe samples m




Simulation 1: Mean-variance trends with distinct levels of

Variability
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Simulation strategy

4 experimental groups, 2 distinct
variability levels (‘High’ and ‘Low’)

3 replicate samples per group
Expression levels (counts) simulated for
10,000 genes in 250 cells per sample
Ground-truth: 50 genes up-regulated
per group (= 100 true positive DE genes
per pair-wise comparison), the rest are
equally expressed between groups
Repeat simulation 50 times and report
averaged results



Group variance methods provide a good balance between power
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Simulation 3: Mean-variance trends estimated with equal biological variation,
but differences in technical variation between groups
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COVID-19 Data: additional genes recovered by voomByGroup
are biologically meaningful

CD5649m CD16* NK cells
Gene Ontology Analysis
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Summary of new strategies for modelling group heteroscedasticity in
pseudo-bulk scRNA-seq data
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