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Abstract: Traditional Chinese medicine and its active ingredients have become the key resources for modern drug research
and development due to their extensive biological activities and safe and effective therapeutic potential, showing the unique
advantages of multi-component, multi-target, and multi-channel synergy. However, the process from drug development to
clinical application is long. One of the main reasons is that the drug target and mechanism of action are not clear, which
seriously restricts the modernization and internationalization of traditional Chinese medicine. The identification of direct targets
of traditional Chinese medicine is crucial for understanding the mechanism of action of traditional Chinese medicine, optimizing
drug compatibility, and promoting the development of innovative drugs based on active ingredients of traditional Chinese
medicine. To date, various methods for drug target identification have been developed, including label-based techniques such
as molecular target “fishing” strategies and protein chip technique, as well as label-free methods like cellular thermal shift assay
(CETSA), thermal proteome profiling(TPP), drug affinity responsive target stability(DARTS), limited proteolysis mass
spectrometry(LiP-MS), stability of proteins by reduction of oxidation(SPROX), target-responsive accessibility profiling

(TRAP), network pharmacology, molecular docking, and molecular dynamics simulation. The synergistic application of these
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technologies not only greatly improves the efficiency and accuracy of target identification of traditional Chinese medicine but also

provides a systematic solution to explain the "multi-component-multi-target-multi-pathway" mode of action of traditional

Chinese medicine. In this paper, commonly used and newly established techniques for TCM target discovery in the recent 5

years were reviewed and summarized.
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Fig.1 Target discovery of traditional Chinese medicine based on labeling methods
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Fig.2 Label-free target discovery of traditional Chinese medicine
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Tab.1 Targets representing traditional Chinese medicine

r 249 1 A8 Jr) 45 R
Active ingredients of traditional Chinese medicine Targeting areas Targets
HARMNE I Atractylenolide [l JIE e DGKQ
/NEERH,  Berberine RAEFH PR NEK?7
JF¥#  Apigenin HE PRDX6
#F#%E B Cucurbitacin B LR AL R GRP78
WIHERR  Caffeic acid T ACOD1
/NFI4§NEE  Parthenolide BN USP10
P X 4F  Scutellarin B S 105 Wnt5a
W2 Matrine TS R 2R A HSPAS HSP90AB1
9 Matrine PN BTF3
2251 Paeoniflorin JF 3 GSDMD
HPEAAF  Scutellarin iz IDH1
JETR  Gambogic acid 5 Ji g CNPY3
HARMEE I Atractylenolide | 45 1 i PSMD4
WP Astragaloside 11 (LERYVS A p75NTR
W26 Aloperine AR /N0 A A g VPS4A
A%  Farrerol [FREA MBS UCHL3
Bt &2 8k%E  Hyperforin A Jie Dlat
JRALHF  Polydatin SR % HSP90«
TABLE  Celastrol IR R E TS T AR LR BT CAP1
KREEE Silibinin BRIET ACSL4
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Tab.2 Comparison of traditional Chinese medicine target identification techniques

e AR % Fx J B e A 1
Category Technical name Principle Advantages Shortcomings Applications
FRicik ST EAR R RIC A ST A AE RARREL TE BE AR R AL N TR s E S
Labeling method S E Vi PR A MOESSHEAMOIRL VRO R
Fe AR b Y R0 S E
Frid ik ARG AR S EREEZ M, 7o 3 MM T E AL B A A
Labeling method A6 I 45 & 507 AT 43 B A AR B
etk AR E PRI Y S BRI, REBUER i B AKT- 4 T 2
Label-free (CETSA) BRI A FR R ES
AERic ik WA B RAEEM AN S R RN IR, AR R B KU, R R 5 B
Label-free (TPP) A S [ipiiks AR B B
ebricdik  AWERR AT A Y S A S R TR e AR e tE AN, B2 AN T e
Label-free  EMEHEAR(DARTS) MALHTT ST A SESAl|
Aebricis A BR AU 122 i 3o il U1 4 T 2 A LR R R, T BRI W AR A ST H A
Label-free (Lip-MS) REANLEEE BT Joi -2 Wy AH LA
Rk EAFREAERRE E AR B iy S e R X} AL A1 U IR F B0 S
Label-free HEHAR(SPROX)  #AA ML S
TebRiniE BRI RSP TSROSO R AR MR RRR TR
Label-free (TRAP) 5 Hr 259 5 L R Y45 &
Foftr o 4 245 JiL 2 0 TSR R S AT 25 5 40 A R O L MBI R R OB T AL A
Other FAAH AR BAZHERIE WU R

G- E AR, FEE
JEIR 2 R ARUE T ICA RFH 22 Rl R N R B
F AR B B AT SR O A i v 24 0
Ja AP HE AT A4 2 - B G g o 6k E i SPR 1}
MST 254 fift B B0 2 S5 85 G A . (675 — 41
J2, CETSA-WB H A PR H: i 72 faf PRt 4 )32 1
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AT, AEL 1 AS B 50 B A E AR T 4% b i B 2 4 Gy
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ME RS, RRTLGGEHEZMEAR  Hsh 24
JEB R R g B4 2% AT Sh A BIILAE [ B 4
B R BE A BT T B 1 dE K v 25 8 T R
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