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Complementary Roles for
Single-Nucleus and Single-Cell
RNA Sequencing in Kidney
Disease Research
We congratulate Wu et al.1 on their successful application of
single-nucleus RNA sequencing to characterize renal cell types
underrepresented by single-cell RNA sequencing. A particular
strength of their workﬂow is the detection of cells such as
podocytes, mesangial cells, and glomerular endothelial cells,
which can be underrepresented by conventional single-cell
sequencing. These cell types have previously been described
as distinct clusters using single-cell sequencing at markedly
higher total cell numbers, such as the recent landmark renal
single-cell sequencing paper by Park et al.2
As a group characterizing renal injuries using a similar single-cell, high-throughput, droplet-based platform, we are
struck by the differences in cell classiﬁcation between those
described by Wu et al. using single-nucleus sequencing and
those seen in our own single-cell sequencing of similar kidneys
after unilateral ureteric obstruction (UUO). In contrast to the
authors, we detect multiple leukocytes in our samples and
identify clusters of distinct subsets of mononuclear phagocytes (35%), neutrophils (1.8%), B lymphocytes (3.3%), and
T lymphocytes (10%) from a library of 6213 transcriptomes
(Figure 1). This correlates well with existing histologic studies
and FACS analysis of digested UUO kidneys showing nearly
40% of renal cells are CD45-positive leukocytes3–5 and is in
contrast to a single, small macrophage cluster found on the
single-nucleus analysis. Several groups have reported the
importance of both T and B lymphocytes in the pathogenesis
of UUO, yet single-nuclear RNA sequencing seems not to
identify such cells, with representative lymphocyte marker
genes suggested by Park et al. instead expressed in sparse cells
scattered across multiple clusters in the single-nucleus
dataset.
It is probable that differing technologies may introduce a
cell-speciﬁc bias into the library preparation. Single-nucleus
sequencing appears to bring improved identiﬁcation of glomerular cell types. Single-cell sequencing may be more biased
toward leukocytes, to the detriment of those glomerular cells.
The advantages of single-nucleus sequencing are important
and include the reduction of stress-response gene signatures

and the ability to sequence historical frozen samples. However, we wonder if current protocols lack the ability to characterize the full spectrum of leukocytes present within the
kidney. We propose that complimentary roles exist for both
single-cell and single-nucleus sequencing, and researchers
may wish to consider the cell-type bias in any workﬂow, and
their own cell of interest, when designing sequencing
experiments.
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Figure 1. Single cell sequencing identiﬁes multiple distinct leukocyte populations in the obstructed murine kidney. (A) t-SNE plot
demonstrating distinct cluster formation, annotated by cell type. (B) Leukocyte gene expression projected across these t-SNE clusters. (C)
Leukocyte gene expression plotted across clusters, natural logarithmic scale. (D) Cell frequency as percentage of total library size. LH/DCT,
loop of Henle/distal convoluted tubule; PTEC, proximal tubular epithelial cell; t-SNE, t-Distributed Stochastic Neighbour Embedding.
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