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Label-free target discovery technology of small molecule drug and
its application in traditional Chinese medicines
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Abstract: The discovery of drug targets plays a crucial role in drug research. Accurate information of small
molecule drug-protein interaction can be provided by label-free target discovery technology without any structural
modification at the small molecule. So, the label-free drug target discovery technology had become the powerful
tool to discover the targets of drugs. Due to the “multi-component and multi-target” characteristics of traditional
Chinese medicines (TCMs), the research on its targets and mechanism had been restricted. Based on potential of
the label-free target discovery technology in the research of TCMs, this paper summarized the label-free target
discovery technology and its application in TCMs research. It will provide a reference for the discovery of targets
of TCMs and a new view for promoting the modernization of TCMs.
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Schematic representation of label-free drug target discovery technology as an emerging platform for target discovery from tradi-

tional Chinese medicines (TCMs). DARTS: Drug affinity responsive target stability; SPROX: Stability of proteins from rates of oxidation;

CETSA: Cellular thermal shift assay; SIP: Solvent-induced protein precipitation; MSIPP: Mechanical stress induced protein precipitation;

I-PISA: Ion-based proteome-integrated solubility alteration assays; TRAP: Target responsive accessibility profiling; TM: Transition midpoint
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Figure 2 Label-free drug target discovery technology based on DARTS. LC-MS/MS: Liquid chromatography tandem mass spectrometry
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Figure 3 Label-free drug target discovery technology based on CETSA. A: The mechanism and process of CETSA; B: Target discovery
techniques derived from CETSA. ITDRF-CETSA: Isothermal dose-response fingerprint CETSA; TPP: Thermal proteome profiling; PISA:

Proteome integral solubility alteration; MAPS: Microparticle-assisted precipitation screening; PSTPP: Precipitate-supported TPP; iTSA:

Isothermal shift assay
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Figure 4 Label-free drug target discovery technology based on SPROX. SMTA: S-Methyl thioacetimidate; HNSB: Dimethyl (2-hydroxy-

S-nitrobenzyl) sulfonium bromide
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Figure 5 Label-free drug target discovery technology based on SIP, MSIPP and I-PISA
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Target discovery of TCMs active components based on label-free target discovery technology combined with SPR/molecular

docking technology
Cell line Target protein Compound TCMs
Human embryonic kidney 293T Protein phosphatase 2A Arctigenin Fructus arctii™
HeLa Importin-f1 Magnolol Magnolia officinalis™”
Jurkat Nucleolin Oridonin Rabdosia rubescens (Hemsl.) Hara*"
Madin-Darby canine kidney Neuraminidase Isoimperatorin Angelica dahurica™
A549 Quinone oxidoreductase 2 Curcumin Rhizoma Curcumae®”
H9c2 Collagen I Protocatechualdehyde Radix Salviae Miltiorrhiae”"

Table 2 Target discovery of TCMs active components based on label-free target discovery technology combined with activity-based

protein profiling (ABPP) technology

Cell line Target protein Compound TCMs
CNE-2 Nucleolin Curcumol Curcuma wenyujin Y. H. Chenet C. Ling™
RAW 264.7 High mobility group protein 1 Celastrol Tripterygium wilfordii Hook. £.*
HeLa Vacuolar-type H'-translocating ATPase Toosendanin Melia toosendan Sieb. et Zucc®"

Duke University 145
Duke University 145
MLE-12; MH-S

SHP-2 tyrosine phosphatase
Signal transducer and activator of transcription 3
Interferon gene

Geranylnaringenin
2-Hydroxycinnamaldehyde
Icaritin

Artocarpus altilis (Parkinson) Fosberg?™

. - [56
Cinnamomum cassm[ !

Epimedium brevicornu Maxim."”
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Table 3 Target discovery of TCMs active components based on two or more label-free target discovery technology

Cell line

Target protein

Compound TCMs

Rat PC12 pheochromocytoma cells
SH-SY5Y human neuroblastoma cells
BV-2 murine microglial cells

HepG2; Huh7

Primary neonatal rat ventricular myocytes

Anti-silencing factor la
T-cell factor

transition factor

Apoptosis regulator Bax
Dynamin-related protein 1

Pyruvate kinase isoform M2
A549 Cellular-mesenchymal epithelial

Icariin Epimedium brevicornu Maxim.”®

Andrographolide Andrographis paniculata®™

Artone Artemisia giraldii'®

Bruceine D Brucea javanica®"
Protocatechuic aldehyde ~ Radix Salviae Miltiorrhiae!*!
Dictamnine Dictamnus dasycarpus Turcz.'!
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