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The burgeoning field of single-cell genomics has undergone enor-
mous progress since its inceptionmore than a decade ago. The rap-
id growth of the field has been fueled by the development of
innovative technologies, novel computational analysis methods,
and a growing number of diverse applications across many fields
of biology and biomedicine. Advances in single-cell profiling tech-
nologies now allow us to chart cells at unprecedented resolution.
Today, through the development of high-throughputmethods in-
cluding droplets, nanowells, and combinatorial indexing meth-
ods, we can profile thousands of cells in parallel. Single-cell and
single-nucleus RNA-seq are now used for data generation by
many laboratories. Genomic methods for measuring chromatin
states and for multimodal profiling are also maturing and there
is a growing number of spatial technologies for profiling cells in
the tissue context. Much progress has been made in the analysis
and annotation of single-cell data and its integration with spatial
data, and many algorithms, analysis pipelines, and tools are now
accessible as open-source software. These experimental and com-
putational methods are now an invaluable part of the molecular
biologist’s toolkit.

In this special issue of Genome Research, we have assembled a
diverse collection of research and review articles in the field of sin-
gle-cell genomics.Whilemuchprogress has beenmade on analysis
methods for scRNA-seq data, the common tasks of quality control,
batch correction, and cell type classification still represent major
challenges that are always improving. Thus, the Methods section
of this issue begins with four articles (Heiser et al. 2021; Lakkis
et al. 2021; Aevermann et al. 2021; Kimmel and Kelley 2021) that
address these challenges with new computational algorithms.
With theaccumulationof single-cell referencedata acrossmany tis-
sues, we are now well-positioned to study how they are repro-
grammed in disease. The integration of single-cell references with
population-level bulk sequencing data is a component in many
study designs. The next two articles, by Erdmann-Pham et al.
(2021) andWang et al. (2021a), tackle this challenge by developing
novel statistical models for deconvolution of bulk RNA-seq data.

The next five articles report new technologies for single-cell
epigenetics (Ohnuki et al. 2021 and Ku et al. 2021), spatial tran-
scriptomics (Miller et al. 2021), single-cell post-transcriptional reg-
ulation (Gao et al. 2021), and single-cell metabolomics (Alghamdi
et al. 2021). Through novel experimental protocols, bioinformatic
tools, and/or mathematical modeling, these Methods expand and
enrich the capabilities of single-cell research.

Applications of single-cell methods are rapidly accumulating
in every branch of biomedicine, which we highlight with two arti-
cles of very different flavors. The study by Wang et al. (2021b) ap-
plies single-cell RNA and chromatin accessibility sequencing to
reconstruct the lineage-specific regulatory landscape of hair cells.
In a study by Xu et al. (2021), a multimodal methodology for sin-
gle-cell/nucleus genomics–informed drug discovery was devel-
oped and applied to the identification of potential treatments for
Alzheimer’s disease.

We have also assembled four Resource articles that develop
single-cell reference atlases that will serve as valuable resources
for our community. Nieto et al. (2021) presents a comprehensive
pan-cancer immune cell atlas that integrates single-cell and spatial
data sets, Baker et al. (2021) presents an atlas of the Drosophila
brain exposed to cocaine, Slaidina et al. (2021) presents a single-
cell atlas of Drosophila ovaries and, finally, Durham et al. (2021)
presents an atlas of the tissue-specific chromatin landscape in
Caenorhabditis elegans.

In addition to these Methods and Resources, we have invited
several experts in the field to write Perspective review pieces.
Dr. Andrew Adey has contributed a technology review on the
history and future use of transposase to develop single-cell geno-
mics approaches (Adey 2021), while Dr. Guo-Cheng Yuan and
colleagues have contributed a review on the cutting-edge
computational approaches that are being used to study spatial
transcriptomic data (Dries et al. 2021). Dr. Itai Yanai and col-
leagues havewritten a piece on understanding the diversity of can-
cer cell states in tumors, and how their emerging properties lead to
cancer phenotypes (Barkley et al. 2021). Dr. Mingyao Li and col-
leagues have written a comprehensive review on the application
of single-cell genomic methods to the study of common diseases
and population-level variation (Auerbach et al. 2021). These re-
view articles provide both an overview of the studies published
in the areas of technology development, cancer research, human
disease, and computational methods, as well as a timely outlook
on where the field is heading in these areas.

We hope you enjoy reading this special issue, and would like
to thank the authors, reviewers, and the Editorial Board members
for their hard work and contributions. We look forward to seeing
what the next decade of the field will hold, as spatial and multi-
omic technology development mature and more biological and
translational applications are explored. While we could loosely
speculate on the state of the field in another 10 years, we prefer
to leave you with some advice from Dr. Einstein: “I never think
of the future—it comes soon enough.”
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