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A new research paradigm in modernization of traditional
Chinese medicine: single cell pharmacology
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Abstract: Single cell "omics" technology enables the capture of genome, transcriptome, proteome and other
omics information in a high-throughput and unbiased manner at single-cell resolution, allowing the characterization
of the functional state of individual cells to reveal their heterogeneity and differential responses to drug treatment.
This technology has wide application in pharmacological research, facilitating drug screening, efficacy evaluation,
and mechanistic studies. We envision that, in the field of traditional Chinese medicine (TCM), single cell omics
technology can be applied in the identification of active ingredients and drug targets, and elucidation of drug
mechanism of action. In this article, we briefly introduce the single cell omics technology - particularly single cell
transcriptome sequencing, and review its application in the field of modern drug research. Based on that, we propose
the concept of "single cell pharmacology" and articulate how it can be applied to transform the pharmacological
research of TCM and promote TCM modernization.
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Figure 1

Single cell omics technology and single-cell RNA-sequencing analysis workflow. (A) Single cell dissociation; (B) Single cell

omics technology; (C) Bioinformatics analysis of scRNA-Seq. FACS: Fluorescence activated cell sorting; MDA: Multiple displacement

amplification; LIANTI: Linear amplification via transposon insertion; G&T-seq: Genome and transcriptome sequencing; CEL-Seq: Cell

expression by linear amplification and sequencing; SMART-Seq: Switching mechanism at 5' end of the RNA transcript sequencing; PLAYR:

Proximity ligation assay for RNA; CITE-Seq: Cellular indexing of
and protein sequencing assay; CyTOF: Cytometry time of flight
MALDI-based single-cell metabolomics
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Figure 2 The application of single cell omics technology in

modern drugs research. (A) Promoting mechanistic research. (B)
Facilitating drug screening. (C) Drug efficacy evaluation. (D)

Revealing drug resistant mechanism

T8 N R R IR BE AT RE . 29T R YRR N
L3R5 AL/ PR A W TR M R 20 B 4 22 A0 4 BREIR ) 25 W
[ (drug-induced hypersensitivity syndrome/drug reac-
tion with eosinophilia and systemic symptoms, DiHS/
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920 15 PO R 5 R AR R B B G g R A DR
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STAT &2 A2 TR B L S G R S S IR .
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TER &R . 8% AR X 1E AL AL &4
HEAT B R R Ik, PRI R A )R] ReAE
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R R ER A EREROSEIE L RYIE = BT VRIS S e Y i3
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Xf T Bt PD-1 F1 5t CTLA-4 Bk & 6 97 1 W 5, 2% B
CD73 & — e S 1 S8 V0 97 B8 A1, ARt o035 R 0T REH
JH 88 6T T G A BT AL R A e SRR B . BRI TR
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Figure 3 The application of single cell pharmacology in traditional Chinese medicine research. (A) Screening of active ingredients. (B)

Identification of drug targets. (C) Elucidating mechanism of action. (D) Revealing pharmacokinetics
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