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Single-cell multiomics technology and applications
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[ Abstract ] Single-cell multiomics, involving various biological techniques for multifaceted analysis and research
on a single cell to generate more comprehensive and accurate single-cell datasets, includes single-cell genomics, single-
cell transcriptomics, single-cell proteomics, single-cell epigenetics, etc. Single-cell multiomics technology provides a more
precise way to comprehend the complex cell types and functions, particularly for the more specialised cell types within the
heterogeneous cell populations, such as stem cells or rare cancer cells, which have very important application value. By
integrating information from different technologies, single-cell multiomics can more accurately characterise the state and
changes of a single cell during multiple life events and processes, providing a more comprehensive and in-depth perspective
for life science research. This article provides a systematic overview of the current representative single-cell multiomics

technologies and summarizes their important application and potential in biological research.
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Tab 1 Overview of related studies on single-cell multiomics
Method Data types provided Pub}l/f;tlon Reference
Genome and transcriptome sequencing DNA, RNA 2015 [27]
Genomic DNA-mRNA sequencing Genomic DNA, mRNA 2015 [28]
Target sequencing Genomic and coding DNA, 2019 [29]
mRNA
Hi-C and RNA sequencing employed simultaneously DNA, RNA 2023 [30]
Single-cell chromatin accessibility and transcriptome sequencing Chromatin accesibility, RNA 2019 [31]
Methylome and transcriptome sequencing from single cells DNA methylation, nRNA 2016 [32]
Proximity ligation assisted yield-enhancing RNA detection mRNA, protein 2016 [33]
RNA expression and protein sequencing mRNA, protein 2017 [34]
Cellular indexing of transcriptomes and epitopes by sequencing mRNA, protein 2017 [35]
Intranuclear cellular indexing of transcriptomes and epitopes by sequencing mRNA, protein 2021 [36]
Improved single-cell chromatin overall omic-scale landscape sequencing DNA, DNA methylation, 2019 [37]
chromatin accesibility, RNA
Single-cell nucleosome, methylation and transcription sequencing DNA, DNA methylation, 2018 [38]
chromatin accesibility, RNA
Single-cell triple omics sequencing DNA, DNA methylation, RNA 2016 [39]
Sequencing of nuclear protein epitope abundance, chromatin accessibility Chromatin accesibility, mRNA, 2022 [40]

and the transcriptome in single cells

protein
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4 ¥ ( genome and transcriptome sequencing,
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MIJF ( Target sequencing, TARGET-seq) ' K [wlHt
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