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Abstract: Traditional Chinese medicines (TCMs), with its rich historical legacy and demonstrated efficacy in
treating chronic non-communicable diseases, particularly in addressing cancer, cardiovascular diseases, diabetes,
and chronic respiratory diseases, presents unique challenges for scientific investigation due to its complex chemical
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composition and poorly understood mechanisms of action. This review systematically examines the evolution of

target fishing technology, evaluates established target identification technology and ligand fishing technology in

TCMs research, and synthesizes recent advancements in applying these methodologies to elucidate the therapeutic

mechanisms of TCMs for major chronic diseases, with special emphasis on component-target interactions. By

providing a critical analysis of current applications and future directions, this work aims to advance the integration

of target fishing technologies into modern TCMs research and establish a robust framework for mechanistic studies

in this field.

Key words: target fishing; traditional Chinese medicine; target identification; ligand fishing; chronic non-

communicable disease
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thermophoresis, MST)* 2%, & AR KA Wi #E20, fiT
A —EE TR AR B RS s R A
Ji k. WK CETSA 5 i il vk i #v B AL 0 B B R

(thermal proteome profiling, TPP) # 45 &™), T &2 &

AR R A R E B K AR SR (limited

proteolysis-mass spectrometry, LiP-MS)™" 0] 45 75 2 ¥
SR8 RO 5 A e LUK A 1) SR 8 R PR D 4R
(peptide-centric local stability assay, PELSA) A #% &
RPFEIRUELEEXE R A, BT ARLEYE
FA MR, B E TR T — Pl T 40 2 Y
R bR 1) 205 B B g BT, 1 H MorphoBase %
BT IEA S, 454 ChemProteoBase 5 4t % 5& 40 i
0 )RR R A, YRR SR IR TR
iy o8
2 ZMEEEHRAREEREPFAIERANSARPH
MAABR

B ) TR H AR S TCMs 9 J53 itk B AE L F 52
AL T o R b F B BRI R R BRI N
AR AW POE SR S R, R iE ST TCMs &
77 TR 1) 750 S A i B A B 2 0 5 T AR A A R U
LVE T W IO PR RO AR AL, #8705 FL 5 8 s A
AR ARSI P9 AR S AE R, L F HES) TCMs
IR FEERR -

ITAEK, 2 AN 55 1 2 M 1) 3 44 52 R O TCMs
FR R 73— R TR SR R R AT R 9T R BT Ok T ORR
Mo HCAR A A 7 B 32 S Oy =Pk i %, FIH
CRARE R B % 24 B T AR R HL R, AR SRS IE
TCMs 7> SHE RIS & E L o, 7EAR N AR A Ee
AW ThRe KA v B 4 s M, AT I B TCMEs
() AR il 4 3 3 B D BE SSUR IR T AR L DABEDRE L
JoT A SO AL o T 2 AR R 2 VR T &
1) 770 A “ B AR I — 45 G T8 E — R0 B E” H PR I 9 gk
Ji&, ASLRE T TCMs BIF 5t L S fr i K 1) 48 1) 3 44
BORT7 % (R 1)l 020200 O JE SRS fR i 2
3 ETHRENRAEZRFPARTHEXERNK
onet WIS S ]

ARH Ay g T I 3 A R BOR fE BT TCMs
(1) B4y =B 1307 9K 2R B AR P AL PR A 9S24, o ) B
22 TCMs ¥R 97 DU R A5 1) vh 25 BUARAL B 92 2 J 14T &%
S, N Sk TCMs 1 IRAC Ak it 7 & 9 e LI
PR FH 45 SR LR 2 AR 4 A B S o
30 HEREMRIHONA: BEPHRENESLI
S5 ERE

B ) YR T VR DR JRRE R U BT IR A% O SR, (K6 T
P o) A 5 RO AR e T R SO ) 5 R E, AT R IR
SRR T R AR, SN A0 RS HE R . T
ABPP IR, A7 AR I 5 N B B 4Lt v e e 4Lt
V€ (co-immunoprecipitation, Co-1P)\ MST . s 58 4% %5
AREEE, I R 8 1§ ] $upk ve 8 [ 90 ATPase i
4 3% B F 1 (activator of heat shock 90 kDa protein



+ 3374 -

2524} Acta Pharmaceutica Sinica 2025, 60(11): 3371-3380

Table 1

Research model of traditional Chinese medicines (TCMs): target discovery, validation and effect confirmation. BLI: Bio-layer

interferometry; CD: Circular dichroism binding assay; CETSA: Cellular thermal shift assay; CMAP: Connectivity map; DARTS: Drug

affinity responsive target stability; DBPP: Degradation-based protein profiling; FP: Fluorescence polarization; GDOP: Graph convolutional

network - based drug "on - target" pathway prediction algorithm; HRMR-PM: High-resolution micro-confocal Raman spectroscopy

photopatterned affinity microarray; ITC: Isothermal titration calorimetry; LiP-MS: Limited proteolysis-mass spectrometry; md-LED: mRNA

display with a library of even distribution; MST: Microscale thermophoresis; PELSA: Peptide-centric local stability assay; SERS: Surface-

enhanced raman spectroscopy; SIP: Solvent-induced protein precipitation; SPIDER: Specific pupylation as IDEntity reporter; SPR: Surface

plasmon resonance; TPP: Thermal proteome profiling

TCMs type Target identification Binding validation ~ Functional verification
Monomer Network ChemMapper, PharmMapper™*, CMAP™", DrugBank"**, BLI®, cDP, Model organisms™*!,
compound  pharmacology GDOP", KEGG, GO, SwissTargetPrediction'*"), CETSA™, DARTS®",  disease animal

SuperPred™*”, TCMSP, TCMIP™", Matefisher™"!
Target identification CRISPR knockout screening”', DBPP"*, Lip-MSP",
PELSAPY, SPIDER!", photoaffinity-labeled microspheres™, SERSP, SIPE”, SPRI,
TPP*!, md-LED""", MorphoBase + ChemProteoBase*”,

technology

ECD™, PP, 1TCP g

MST™, Pull down®),

models™, cellular

models™*!

differential scanning

supramolecular nanoprobes®”, human proteome microarray"® calorimetry™®,

Single herbal Network

medicine pharmacology model™!
Ligand fishing Magnetic fluorescent nanobeads'™
technology immobilized recombinant bacteria™*!
Herbal Network PubChem®, SwissTargetPrediction””
formula pharmacology

Ligand fishing Affinity ultrafiltration®™

technology

Cytoscape™™, TCMSP, TCMIP™, drug target screening

|, target fishing using

molecular docking®™”,

molecular dynamics
simulation®”, grating-
coupled
interferometry™", co-
immunoprecipitation*?,
fluorescence anisotropy

assay'®!

Target identification HRMR-PM"", benzophenone-based photo-crosslinking

technology magnetic nanobeads!*”*"!
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(retinoblastoma binding protein 4, RBBP4), i ¥
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SPR %5 22 T4 A IR, DY 4022 B 3% 38 i 4 ) FROHR R 38
% AR H AE H K F 13 (thyroid hormone receptor
interactor 13, TRIP13), i 38 TRIP13/7Z & 45 7+ 1 & A
fi 7 (ubiquitin-specific protease 7, USP7)/4H i 4: FLICE
FE #0 #) 28 A (cellular FLICE-like inhibitory protein,
c-FLIP) 5 &%), H58 c-FLIP 2 &4k, &% S =Wk
LR o 240 R T ) 8 L e TR 24 1k ) i, &5
& CETSA 575 1 0 5 R I, PR e ] e o B [
PR30 2 A FK % D A D4 1 (heat shock 60 kDa protein 1,
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PEEO - ge A, BHFEN BT DARTS 7> F X HRESE, &
5% IR AT 36 B VR A0 IS D7 B2 & B (fatty acid synthase,
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YERI©,

BRI RT3 S T PR Ak, R MR I e g ik
TRATY A RGBSR A ST
(immune checkpoint therapy, ICT) i i i B i 98 % 40
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A% \CETSA.SPR. 7} T X555, KN &M &R AEE
88 7 e 30 B9E B2 DNA 45 & 55 [ -43 (transactive
responsive DNA-binding protein 43, TDP-43), {3 ## 58
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I 5% 2 B R B o B ) 4E 0 2R BR K A I (fumarate
hydratase, FH) 755 = B ME 7L s 40 f 70 1k e4h, 5%
TR TR SE T B OB BT 72 9 ICT AR I 324k 1
MRE 5 R . Al O AR BR (fluores-
cence polarization, FP) & I 5 % i & i % |7 RIPK3, Jik
AR BE A I T O S8RE, 0 iR g g, 4k, Liu
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ZE g A SPR. CETSA . %5 i ¥ 7€ & #47% (isothermal
titration calorimetry, ITC) &, & i B 4& H (1) %7 24 /& 4]
AR P i BR AR e R U BRAE R I T BT 1 (silent
information regulator 1, SIRT1) /-5 K g i X B A1k 5L
T ARG A JHF I 7 A8 A 3 7 00 o) 5 E T R A B e . IX
LW IE R A ICT BB ¥R 97 $e 4t 1 % S mg, HE3hie
SEVRYT RS HEAL AR T 2

R SR R %) R e A B A A R R A R T 4

TR S B R AR B AR IO RE IO B AR, DN T R HT T B ] T
24 BaE T B, R B A AR TR T
PRt 7RI I
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9 ) B TCMs B W5 1) 245 2000 o B it 0F 938 R
FHBC AR 2 B R RS20 B AR TS TR oy« R I IS R o
2 1B (protein tyrosine phosphatase 1B, PTP1B) & Jifi
Sy I AERE 2 . A AT A B iE i 7R K A B
FMRI1L PTPIB, 45 G MG2) 7125 L5 A oy 1 % 4%, M FF
Z2 K &) R i % B PTPIB 1 Al 5% 4 M 40 i) 77 PF 1 1%
B. o-7i % ¥ (alpha-glucosidase, a-GC) 7F 2 il %
Je A 7 T R EEAEH . A FEPRH s PR
FEXUNY I RE R 45 G 3 T m o W i R 2 0 Y
K % 2% A1 4 B %1 (high-resolution micro-confocal
Raman spectroscopy photopatterned affinity microarray,
HRMR-PM), %7€ i 1 B HER0RL 1) 3 a-GC 1l
7, BEAZ 2 H Mb I AR E R M KD B X2
B B RIORE, Xie 55 PR H 2 1 8 5 b 261 (surface-
enhanced raman spectroscopy, SERS) & 4 F R & i P
Gk T, RIHPEERTFIV.AZE2HRR2.AS
EHRGBAMAZEZH R B 5 a-GC LS 11,
A, Hu 560598 B C AR T2 49 4 - R L4y 30 1%
AL, i 32e H AR AL H 10 4381 2 -G C #1551

BB, BAT B 8 1 5 SR FH R AR 2 B B R IR R R AR
Ny SRR AR AR, DU# BT TCMSs $it bl IR v
TR IR WL . 5T PROTAC BR, B 52 A
G54 Co-IP.CETSA %5 1%, TR AR h R I
T2 R —— VIR 12 B A8 XCH AR 6-FF (excision
repair cross-complementing group 6 like, ERCC6L)
B A WL B 2A & PYE I H) [Rl F (cancerous inhibitor of
protein phosphatase 2A, CIP2A), JE - & T 55 — A FE T
ity 2 A 77) ZH-011 0 1 Xof 2 1 P Wl UKL 1) 3% AL 1)
F, BHIF A BAROE By ABPP 57 R %5 58 H 2 1 B Ml JRL
H) G B B SN GNAS, %8 S 5 45 1 B 21 70 W )L
cAMP {5 ‘5l i, HiE i AN Z T HKR (bio-layer

interferometry, BLI) i ik H L0k FH 255 770 5 GNAS
SR EVEPE NSy . BRE BT E Ab, ABPP SR IE
WO TA5 = B A4 B SN 7K L5 Pull down.
CETSA.DARTS.SPR.MST %5 R 4 &, iE 5 F AR A
Fiig 11 388 3 50 1m) — Bk H v 3% B 0 (diacylglycerol kinase
theta, DGKQ), ¥ 75 DGK Q- 1 HL 1 B2 Ik 7% 25 11 ¥ g
(adenosine monophosphate-activated protein kinase,
AMPK)- iz 48 1 170 il 4 385 5 0 3 2 A 8 TS 1R
la (peroxisome proliferator-activated receptor gamma
coactivator 1-alpha, PGCla)-f# {55 25 1 1 (uncoupling
protein 1, UCP-1) {5 54% 5, M o838 0 R 75 5 1) R 55
RANPL. (LN 5 ¥ R A G B0 LR IR U7 1, VA AR
5 HJUIE (solvent-induced protein precipitation, SIP)
BRI AL S FIRNZEAR I, R R T 5
Keapl 45 & PAB7 \E40 i 9 ROS 2o & 7 A=, a3 1y e 35 DY
E=ll o A OB Wi 7 1l R 2
(electronic circular dichroism, ECD) i AR | A 45 #) - T
RER R FUSR AL T 3P, BHF A AP E s AR K
I, <5 22k v XU B T8 A4 Wt ik 4% = My A D% B s 2K 4
V5 BET AR O H G A 5 I T2 5 8 2 (death-
associated protein kinase-related apoptosis-inducing
kinase 2, DRAK?2) 45 &, 412 3k J A J56 15 6 45 0 o) 3%
A JBR B 2R 0

M B A AR R HOR 5 RE AR A HOR, AR HT
FLHEE T PTP1B.a-GC &5 KB HE i Jz F A 771, 4571
o 2 B T R A A I AL, B PR A T 25 )

WA ARG T W7
3.3 FELMMERFRMST N DIRERIFAIEE
[EF A HIRER

SO 10 0657 92 5 2 R S B 7 67 20 1 R R T, L A
SRR E H k= e iz Wifabn . £ R HiCWibs &Y
ZA 7 T, W I A TR R B G AR AT, S T
X 2 I 2 TR R AR AR I 2 IR ) <IN N, R A L 3
W AR SR AL TR RS o BRI T BAk, BE A
5 445 15 368 2 2 Mt R I A . R T 2 A [ R IR
RN 2 L B HLAR RO SR A B LR, A 7 1 BA
M AR R O ML TCMs Hh i H 109 A HE £1, I 4=
B #% A ¥ B (nuclear factor kappa-B, NF-«B). JIif J& 3}
BE IR 7 (tumor necrosis factor, TNF) %5 ¢ i8 % . Ye
VIR H ABPP £ R 45 & N8 E R i 41 SPRL 43
XA, R TE o i 21 Zm o 4 in O LA B S 5 5
S FEE S5 0 A 1 3 (signal transducer and activator of
transcription 3, STAT3) 1 fil] I 4% s 3 14, AT 9 4 1
BRIk R S D Re F &5 1 MO IR SR -

FH T fi L7 9 B8 AR 2 S UK, IR IT
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i ACMURG HEPE D 22 A o T Oo JIE T B 1A 15 (1R v BB
MR E, Zhang SN N B B RA S oy T E
SF, R B 5T 2% 38 O B ) L 3R RN ORE R 5 AR TR T T
1 (serum and glucocorticoid-regulated kinase 1, SGK1)
I BRAR LB IR A K, BRAR T i S A LS 5 1% 2 A
5 RETBOKSE, ATV 150 I Th e . SRR IR 2
I &, BN B1USR Bl CC-ABPP R, 45 & Pull
down.CETSA.SPR % J5 1%, W RIR =W Bu&E i £
it — PP OR R R R G, H ORI A A Py i it
7 P BF R B4 M2 (pyruvate kinase M2, PKM?2) & %
PURAEFH BB, B 2 T A2 Gk I ik 46
TR IT T AL, SufET45 & CETSA .DARTS 454 R
UE S, D' b7 i 55 o 1) N - PR AE P L s 28 A= ) PB- 1 38
Tk ) R B B 4B K] ¥ 1A (eukaryotic translation
elongation factor 1 alpha 1, eEF1A1) Il #f 28 48 iE Al
S LB, T 50 AL P i 25

A E S W R TR R T W AT, R S
N T 2 E R R I % O LA B NF-«B-
STAT3 &5 5 T 81 i 1) P44 FH, Dy 0o i I8 95 0 B 30
S R HET TG RIERT R St TR K, HEEh T
o Ji I8 S 3 Y T B /S P AN 22 A 1 e o
34 HEEBMFRASGERMAPEA: ETRES
e 0 a up =y

8 10 R G R E R A 4
(pulmonary fibrosis, PF). 1% 4 FH %£ % fii %< % (chronic
obstructive pulmonary disease, COPD) Fl 37 5, & W£ lif
(bronchial asthma, BA) %, 1X %5 5 975 15 DL 1S 14 3F J P
FVEIR I B R A R, W30 w2 B0 D e ™ 2 40 .
B R MERT 47 4E1k (idiopathic pulmonary fibrosis, IPF) j&
PF (1) — e o 88, B DR AS B L 10/ 460 22 S5 Ao
8 By SPR BC AR SRR &5 5 70 T X R I, 2k
ik #8871 % A6 A2 4 Rl 7B (transforming growth factor-J3,
TGF-B), il Ak L8 40 B T A0 i i B Ui, A
M0 5 il £ 4467 8 B FC R Y 4% 2 3 2 pg 7
R~ R - R LA R S S5 o) o0 R T
LR N AN SIS IGIE ) R G T IE, 2R RENTIR T LR
T S TR ) A R A TL B (lysyl oxidase, LOX).
V B JE a2 %% (collagen type V alpha 2 chain, COL5A2)
gk 2 41 234 K R T (connective tissue growth factor,
CTGF) % IPF 3 J& ™, S A AT FLUE L™, Tk 7 4K
A] fig i ok 1 K 4 15 T BT -1 (hypoxia inducible
factor-1a, HIF-1a) ) 3IE B IPF Ji BRAS ; IILRFIZ 5%
P ) BRI A3 A M 2R, T ad g R Y JUN Ji s
(jun proto-oncogene, JUN) F1 §i 41 Ji 2 P i H AL
4 2 (prostaglandin G/H synthase 2, PTGS2) K £ 5

J7 IPF [ /E ™. X 265 5T 4 IPF (YR 97 42 4L 108
JRiY

COPD 1 BA #§3 Bil tH =0T 48 hE AR 52 PR A5 HF
ik, W T 25 YD R 2 18 A0 G 3 A PE 22 B Bk . 5%
£ COPD AW K2 S5 aR T 243 1) i, AT 70 N 57 38 - 90 2% 245
PR T S AR N SR 22 S AR 2R ORI, AN
"B 5 I R A R TR ULRE 3-3E (phosphatidylinositol
3-kinase, PI3K)- £ 1 ¥/ B (protein kinase B, AKT) 18
ol B R bR B R 2 K a (glucocorticoid
receptor o, GRa) 15 BB i 2R, Shi ™25 412
F SPRAEAR, A I JINEE Bz v 8 2 L35 % 5 73 I AR JR
R -7-0-B-D-F EJHEF M R -3-0-4- 25 A W H M2
R-7-O-HI B HETY, 3@ 30 PIBK/AKT A2 B A2 K A
F % fK (epidermal growth factor receptor, EGFR)/
STAT3 {5 5 i #%, 3 i 3% COPD. {£ BA G /7 Hlf 7T
H, BHIE N 52 B, R W 7N R A R AR R R R B
L 2 AR R TR R RO, WE R T R
IiE T 20 B 23 A A5 5388 B 117 16 /> O Bl I st ol 32 R 182
Wity 40 S0 A I FUAIE S, T 5 3R A2 R B KU S B M o)
-, ] BEiE T PI3K/AKT. 441 % 17 (interleukin, IL-
17) 1 TNF-0 % 2 A~ 5 1 ¥ RO HUE 5 30 6 R 458 2 iy
P

JE TCMs 7E 18 VEIF I SR e 1697 R I H
77, AR AR W FEACEAIARRT G R, B 52 4E T W%
24 35 2 TN RO M A3 B D20 R T, 3X 0] e K
27 RS RUBE TR oG . BRI, i 75 R B Sk )
WARHLAR T BORAAZH8 70 THE 2L, 9 TCMs H 77 £ 12
PERFIR 2R GEB I8 97 TP IR VAL L B AC A0 AT [ Br AL 2
PERL AR o
4 FHEERE

TE 18 P JE AL G M 5 0% B VR S48, TCMs 2 £ HAIK
BERIMER KA A& ZEH . 20, TCMs
% 53 22 B8 R AR e 1t AR 5 2 B S 24 W
RAE AR FEA N 22 5, 3 BOLAE I R R o i i 24 2%
Y o B AN B AR LA IS S o s Bl n . BEE
Gy 1A E R ) TR, TR R BTG UE 4 A -
RONIEAIE” ) R G FE S, 4R s TCMs B R 1R R 1
BRE NIRRT e,

TCMs 697 VU K129 1)) ot H it I 38 R B 92 © )
R H R EE G 5L BT B 7T X, i e A T
FRFEEFR PR, KRG 7R T TCMs i V%57 72
ISR 200 I R A R Y B S T T O A Y 5 41
1] [ 2T 2 A T B TS 22 A i BLE AR vh ) 22 48 kP )
PR RN o AU BHF 70 T 32 AR LA RS HE R R
TR R, T E T M -2 B S
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RO, AR e 3 v G 15 45 5 IR AE 1) VR 9T 0T G . B4
TER S, TCMs 27 (1 [7] 208 7T B 5 2 4> 48 08
I B ARAE T BRI R AR A b, AT RE RS 2 R fE A
22N 7 WA R 2 AN R AR AR L, A0 - A
Bt T - B S ROk, Rk —
2 5 T 48 1) 3 B B RS HE R S 38 T, R AL TCMs
% oy -2 B8 R AR BT TE, SRR T3 B B sk
FR BT, 0T TCMs 3 4 B2 45 K e A 5 2 2R o] 771
WE, Dt g e Bl 4 S (1T AR A 5 %

B3 DIMR: V73 5% 5051 SO R AN SR 485 5 XIUR R
B e R E R BRI VRS R A IR R
75 ~ X3 T e SO AT weih VR AR R S AME . BT AR
# DRI A T A .

FUTMSR: AT AEH AR G PR R
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