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Abstract
Single-cell RNA sequencing (scRNA-seq) is a powerful tool to study heterogeneity and dynamic changes in cell
populations. Data explosion fueled by technological development requires more efficient approach to process
scRNA-seq data. Current algorithms for scRNA-seq data lack scalability, which can lead to exponential
increase in processing time. To processes large-scale scRNA-seq data we propose a new approach called
SHARP by applying ensemble random projection (RP). RP reduces the dimensionality of data by trading a
controlled amount of error for faster processing time. RP approximately preserves cell-to-cell distances
while achieving a substantial cost reduction for computing, a desired property in handling large-scale
scRNAseq data. Ensembled average enhances modeling cell-to-cell distance by compensating errors of
individual RP results. Applying SHARP to clustering using various scRNAseq datasets including 43,745
cells from murine kidneys, we found SHARP runs at least 40 times faster than previous algorithms while
maintaining a better clustering performance.
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