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Research method and application for identifying direct target of bioactive
components from traditional Chinese medicine
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Abstract: Chinese herbal medicine has been paid more and more attention because of its exact clinical efficacy. With the in-depth
study of the bioactive components of Chinese herbal medicine, many potential innovative drugs with unique activity and efficacy
have been discovered. However, how to further explore the pharmacodynamic mechanism and discover new mechanisms and targets
has become the key to the original innovative research of Chinese herbal medicine. The target identification of bioactive components
in Chinese herbal medicine has always been an important topic that researchers have been exploring. With the development of
chemical biology technology, especially chemical proteomics technology, more and more methods have been established for the
identification of bioactive components in Chinese herbal medicine. These methods mainly include labeling and non-labeling
methods. The labeling method is to transform the bioactive components into active probes, and then explores their target proteins,
while the non-labeling method is mainly based on the biophysical properties such as the thermal stability of target proteins which will
be affected by the combination of bioactive components of Chinese herbal medicine and target proteins, so as to identify possible
targets. In this paper, these two kinds of target identification methods are summarized and elaborated from the aspects of principle,
general operation process, application, advantages and disadvantages, etc., which provide a certain reference for the target
identification of bioactive components, and expect to help the original innovative research of Chinese herbal medicine.

Key words: active components of Chinese herbal medicine; target identification; labeling method; label-free method; active probes

YRR R — B N R, NMAZRONAYIRG AT U R . s
i KIWImRIGIE R R A BB R R Ah RS B I R T 25 42 56 LUK B8 B 4k D9 245 W) 18T 1A 31

I#SEHEA: 2021-08-06

EEWE: ExESHAITRITE (2018YFC17063005); Hl &AM IE A H (20JR1I0RAS86); HI =AML A T H  (l1zujbky-2021-
kb40): B )55 aEBIH BN A A T H

EEEN: BEM (1996—), %, FMFFid, W5 iS4 . E-mail: weijn19@Izu.edu.cn

HBEIEE: Wk, WRBIZRIRY: 72 MZMEIFIE LR, BRFFEQHENLAA, #ag, MLASIm, §F05 RAZRAEN LU 5 FHL
Hil 5t . E-mail: daijy@Ilzu.edu.cn



¢EH 2024E9H H52% H 178  Chinese Traditional and Herbal Drugs 2021 September Vol. 52 No. 17

* 5379 »
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R EEORYS . $E R 2 PR S 3
Ao A 29 1R Rl I I BE AR AR P BB R
s WIS, BRI AT N
M5 IEE, PLshpImmILs, Mg ARG Tk
TR, ERLE B o 280 1k R 23V I BE iR rh 25
MISCHE. h2 BA T Z ERE, #5 AT BURS B R B
HEGE R S G ROE, P R 2 R 2 AT
RN BOBLHIAIT 58 S B f e, o “ 2Tl gy -
FEAR BRSO, R BRI KR A AR A PR,
RIS, HES R A BUF 25 7E,
PIRIRTT PR S .
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U, TN EAT RN R 253 PR B AR
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24 e AR B (R BE R S8 R A B AN 8250 HL
BUTRR AU, HETREVN T8 AT
THE IR P 253k R 4 4 46 5 T e 7™ 0 PR A
BEFE A EY S B SEROR IR, 25
BRSO ATHL ) ) WIS 1 EORE R, 4R
LR LA 5 A0l s B BT 2B R E R,
H AP 2530 1 o 48 A B R R F AL, WSRO
S R E N HE R 7 PR ICIE AR R IR . A
SOR X 2 ANTT T FEIFRAT, b 25iE e > T A
SR MW TSR AEAE 2
1 ETREENEERS BRI TEE

pricik B OE, R 2SR U
SR A ARICRE TR, 2 Mo 5ot i B = 4
TR, XEAEEE s T . mIEGNITE
FE SR M- 3 O A I i, R EGR AR X
VeI REAT S E0E, SINEYR SRR
fE, HAMSHEREAEREEL SR, M
MBI (NBRAEREERSE) HEATE S, Al
AR PE B SE S SRR 4 5 B B T R AT %5 5E .
XFFORAMETEER Y, FEAEAE 2 DG 28 14
H TR ELIX 4y BRI o A B0 bR B S SR A
EEERPEAR; 5 2 NRERE KSR,
Yedk o o o KRB 4 78 RIS L T e e
AL g5 2 IR R SE R,  [RI BRI BR i
AR VR B 2 i R BB R SR Hhitk, R
AEY A FA 1 — BAE R (R AR = R i 45

A IR S s K e T, Hob R, SEHT
R TIEME R & A B8 Cactivity-based protein
profiling, ABPP) 181, ABPP Hi3& [ Scripps W 7Tt
Cravatt R B IR, Z7ERZ O£ 14
A DATE SR AT AKCF B 5 & Bt oo 3 p sl 3t
WL 5 M FHR% (activity-based probe,
ABP)”,

ABP T EALSE 2 # . B 1 ER e Sk AR
TEVEREN], SRR NS TIREN LD, TRE
TAEE RS S RS R R DA SRR
BRAEL, ST i R A AT DA B M b B TR 4
R AR OSE S, S PITE
BINREMI SRR IR R A SN L, KR ET 5 bR
HEAF AL SR, EXT IR AR S H
MG IERE, TR T NGB AL AN S
TERBEACRIEMAER, XMEARTR LR bRl
(photoaffinity Labeling, PAL) [, PAL FEA E %2
FEAA VI I NJCAC BB AL, 5 I e 2 B L ]
BFERHER . FEEE. W AER, Eid PAL
AR AT CAFE Bhbric 40 M s 40 M 24 i IR 2 R
SERESERI ARSI EEAR R, BT DRI iR B2
A JNEA G SRR B R0, 28 2 {24k
FHEH], R FEARED P, R RETOL
B LA R A2 . D PRSItk T DL ST I EE
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(1) S0 TR L ST NBITEYE R 7 o SR AT 2 72 AP
AR PSR — i E 4 AN AH [R] ST 2 20 R 1 B P
HH, EWRNCE R Z AR R IR e 5 P A
HAEH, AN 1 MEMERTTLLS 4 SRR,
X R L T LA 2 RIS SR &2 4:02,
BTSRRI A L /EREEE, 255 gt =& i
(2R AR ARRF SR, I SOF R SA, SA
HsEEMIFEIN 4 2BREEA G, 1 ANEZRIIRAT LA
F 44 SA g G, (HRILBANEEMIGE, A ik o
T SRR 2 R AR e A 18, 2RO
/D T R SESLIR R D IR, R nT USSR Ny T
AR 2RI ERE ], A R0 AR
PE LR KA o

Zhu ZERAHRIE T8 A R0 Z AT Do I T
PERAECGE = IR IR R IR SRS,  Foasd
AR R WAT B R R 5 NV R,
% Cel-biotin 73 F4R%t, Z G AFRICHIZ IR
A4tk (tagged RNA affinity purification, TRAP)
FARECH, RIVEH ABEL R LS R BB AH
FHE A 1 (cyclase associated protein 1, CAPL) 454,
) CAPL 5HEPUR A EAER, AT PR R
BT Ccyclic adenosine monophosphate, cAMP) -3
F s A (protein kinase A, PKA) -#%#:5% K 1-«xB
(nuclear factor-kB, NF-kB) {550, o3& =gk
BIFE SRR LA - Zhao ZM 5/ T AR
I AR 2 ZOEERC TR AT R, UE
LML T AR R E, KIWEABRT R
AT LASE )L S AL | (peroxredoxin |, Prx Do Prx
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PRI T RS S B A FH A 83 T 173 A2 2 Bt R R 5+
PEHLEE &, Al Prx | RS AE R 701 ot AR SR I A
2, AT DA B AR Dt i 7 ) AR 1, (2
AN i) Hoat A Ak W) B S ME . Dong & D61 7
ainsliadimer A 2507 5| NV 23 AT HEAR B 4
HY, ainsliadimer A &F o,p-ANEAEE, 7] LS
b R ) RS R AR i b 3 5 e A 30 v N
SN T SR/ 7 F- R BIAR B (340 25 5l it
AW % -ainsliadimer A ¥4 E 43 7 kB BB
71 a/B Cinhibitor of IxB kinase o/B, IKKa/p) &1,
ainsliadimer A 7] LLE#MEH S IKKo/p 46 17t
RAIRTRIELE A, @I AR S AP e AT, A

Ml NF-xB 15 ‘5@, Mm% Smampste it
AR 9 R AR DL R N B R A I R B .
Liu S5 0700 B A8 A 252 h s 1 i fb SV IRAE 3R
HATE MU, fEHVEM R SN T A
NRACRDREE, T EEREH 2 IR 045 B B it e
i (Prx LA Prx D), BRAE 2@ Prx L AT Prx I
ez iR 02 S A T e i v 2 PR P ot
AMEKT, BOEAMAME T, B
CCAATHE R T456 &N B /KT, NkFa
P L IR L L 4 %) 1 I e A G
Statsuk S8R KSR P24 bistramide A #HT 4504
BB NEYFR, JHid SA TS EE, i
o R IVLBhE A Cactin) /2 bistramide A ()41
Musz A, WILLE$Z S H4K G-actin L 1 : 1 LIS &
MR actin FI4BMIE 4L, # actin 2R&, 1E/K
AMAER A LR F-actin, AT 40 B 38 4
1.2 B SINRESREBTMEEMER IR

AT G AN KBEAE Y K
AT E A ESE, HE G TR 5+
JREECR, SE—ERE LG rNgE AR
HAG NG, A2 PR 2 B A BHBCK fE Ak
AR EANS S N T RUNE RS2
XA PR S AR B2 R ARIE, A
2%-ABPP (click chemistry-ABPP, CC-ABPP) iz
M, ZHAR R EEYER ] R/ NSt &4 4
FRVEPEIRTHE T 5] NAEXS 77 SR/ R IR B
SR PR S - IR M. (copper
catalyzed azide-alkyne cycloaddition, CuAAc) m#
Wk i 3 1S A - B BB N Rl & R Cstrain
promoted azide-alkyne cycloaddition, SPACC) 5%k
MIESRE B, AR 2O RGHAMR A I %
FEAETREE B SEIINHEL S YEEAR B S S DAL AT AR
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ZhRiC AT G 460} 52 & Cisobaric tags for relative and
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absolute quantification, iTRAQ) i AMMT T %
g bR, MG e HCT116 4aff
BE T 197 MEFEAZEE R G AL, XN
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T IR S N AN I R 55 2 Bl AE ) 7 Dl e
RapaZwmARBALIIEHTEZBERBRH T 2
(eukaryotic translation initiation factor 2, EIF2).
EIF4/p70 #%¥E1AER 1 S6 FH (p70 ribosomal protein
S6 kinase, p70S6K). WHFLANY)THE M0 RIEHH
(mammalian target of rapamycin, mTOR) 15 5l
HZRLAR Ty e B A 4 2% 55 22 N OB (1) A ) 2l B R
HYURIEN, B PIIE R M2 & w] LUE I N R
MR AR, AN WS BRI I %
U, TR BA AT, Dai S5R2% ] %5
B EER S ERERE S SN
(diet-induced obese, DIO) Fl AT i 28 1 1 #E 5 2K
HFFRE TR, X m 2w A i s imsI A
T R ERE AT ], DR N T E R T
BT IRER, FIH IREN € T M DR A Ak i ) g
WO B AR R M JE % B B 1 C carnitine
palmitoyltransferase 1, CPT1) Ay % H ) JC B #E 14,
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B 7R Y R U S5 A% 4 BOFE AR R G B B A
Rv3852; Rv3852 & —NAIFlll K. 1A5145E DNA
PR, e EREIE S 5l 5 Rv3852
Z [AFAERCAA-E A AR, 330 Rv3852 (1) DNA
S55 DIRE WA AT R SR A% T A FF A
1.3 §HaEMSERRFRERN T FIRET
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Weerapana 52515 | — 28745 AN [A) 5 F AL A1 20
FEREE, ANFEFE IR e B R R I
H I BN A E LR PR 1E 1 . 2-5(-N-(6,5-F %) 2. Tk
JE N 1~ I -7-He-3-FR BT B R BIPE AR B R, EAT]
3B b bR 0 B 0 2E R ) R R e, 2-F-
N-(6,5-k %) 2, 1k i v DAFN 2 e 2 R - (1 3 48 kA=
FEEA: 1-W-7-5-3-F 5 o,p AR, Af
DARISR 3 R AR 1 v R N L. A2 R, k-
10--1-FE - R R Eh R AT PR R E R . DR .
JRERR T RN 20 S B R I A5 S SRR AT T kR
fRIbRic s

TS A MR AR RS T, B A
R R R B A 2 M AR D RE, EE
TIF 50 2 I 2R s S P P 2 1 o 40 2 T DO R R R
Ji4H D e I S R R ik B R B S S MRS SR it
WHE RIS S o T 2 BE -2 ABPP AfF 78 B )
ZIBREE SN RS, 12 ERENTT DURI P e iR ik 2
ISRAIAN G A, R ZIRER AT LA B T 2H R )
ST B R BR HEAT % E . Weerapana 251261 F fift
L ERE IR T — PR T RSB AR LN T7or
R B R B 1S, SRATHRAE & R
PR BRI ARG . I FH ERET TR VS 40 i bR e 2
TORE G R IEERE R, R R 21 890 4
ANBE A ILFRIE 17 8910 4 -t & R ) 1082 4,
TE B 03 2H HP Ik b 5 s Sy M 1 2 B B HL B
RAE BB/ E0R T ThRE - Abo SERTIN AL 2,1
PR 1t — DA BT —Fh R R R S 5% r At
7 caged-BK #REl, %44 @I MR FE TSR
WA PTEAL,  FIFZEREN WM T AR A431 4
JAE 3 Mg 2B A DR S 200 B s A SRR O 21 2
P& PR S B AR A, SRR AN [R] 24 Jok B A 1 AF O
LA FEERE T — N E5E K TR . Qin £FR8HR
7 A R S S LW IR RS SR an
POPEfk N-3 8 S H BE b, nTDLS & Fhd i i 2
HR B R IR R A 22 R S, I R ST
SR BEFA 0 B R 2 A SRS SR T AL

22 G R IK R 2 TE EAZ AR AN A% AR R R
(1 KRR 2 A — 25, 22 SRR /K ARG o iy 7L
R TEEARE 1%, Eti. k. ME R
G5 5L T AR S50 A B AR R
BAER . Ab, 22 SRR AR A B A B R
HEEEZEEAP, Liu O T 1 AN wWBER
SN FE A 4 PR, TRUBEIR T DURN 22 2R 7K A i



« 5382 «

¢EH 202498 H52% H 178  Chinese Traditional and Herbal Drugs 2021 September Vol. 52 No. 17

O 2 ERRRFE I R A IR, N-FR
B YT IV e 2 2 P R A 22 U /K SR B 77,
rh R L F R R A D S B 2 A AT DL 22 B R /K A g
O 22 TR R A S SO, BT P A
24 SRR IR HE o % M . Niphakis S58B4 B T
— RYNEFE LB AT E RS SRR A AR R AR
A R SN I DL BB, R ILEAT AR T AR B
P 5 /0N B PR A (] P 22 S 7K A Tty A A o 1) 22
RAIRRFE R A B . Gu ZEBURF A T 3L Tk
ALY AL FERE AR YR S0 B 1B A TR bR
10, IEIRER T DLbR I 22 2R AR RS M 0 22 R
DA A3 I H I 2 A Tl ) T 2 B e e

AR RIS A 2R B R, B
FRATAE TV 2 DHREAT 5 A BEE MEAL SAA S 8E (R
AHEAE R BIALA,  RIR a R 2 B 1 o iR v 3
WHECARTF R R RIEY) . R IR B 1E N LBk
oy WAL, 2 RHA S E ARSI D RE R S
WAL . Shannon ZEBAERER T — 4B S5k 7 &
BRI 5 5 1 FH 000 0% 25 i AP 1) o 1 R B
T S LR (1) S LG 1 T DA I e 5 SR A b T
USRI , AR SUH 2R BT 1 B 1) 2 P R e
B, oS AR T SHER RS . B
BEAE(E 5k FEAPREZOEN, IrARNEAE
BTGP DA SA 1 AR SR M R B AL
AU, IX S A 0 B R AN = B IR I B (adenosine
triphosphate, ATP) %I 2454 B4Rk 2 B H R
SR 2 R . U R BN A R A A 1 R
by AN e A8 28 5 Bl PRI R AN 4 331 Pattricell
LGRS RLT 1R IRED, 2 RE T DA A
WG ATP 560 s AT IE BRI LN I L, MARic
R AR AR B, SR e AT
JR B B 23 B 7 S AT P S E

BT EREP X ERR . 2ER. BRI
ST ERET, T ARG R 12 SE R TR S AR 4k
TFR T 28R4t . Hahm S5BSIHRE AL VIR ET
BTG, B 2 B RO = B A 2R T X
IR IR B = 2 AL AR 5 £% . Bach
2B FGIE AL 2,5- B POME, DA S ik 3%
P e B0 A T 8971 MR A EMRA AR ER .
Ma SEBTHR T —Ff i i s LR 3- 2K 3-2H-4
IIE, ' REBETEARSMINR AL 254 T e 2 115
W PR IS AT A B AR, BDRTH FhRid R &
ZIRAB IR . Lin SFEILLSE I bty S B 5 ]

TE— F G AP0 AH 5 1 0 SO 2% A S s B e 4%
PE PO E R RN D, AR E A
Jo 20 F iR OB T T B PR R R

2 ETIEfRgEIIEMR T RHITEE

A ICiE R T P 2E T SRR EE A 45 &
JE SR EERR B AR E M AR E )
PRPERT, B DR o 23 ) T Re /R A . AH
BOTARCTE,  AEPRICIEAN T BN TG I o AT A
(AT | A TP S AR 3L 7 b VS AOE oY e et
% (drug affinity responsive target stability, DARTS)
A3 BT A R B A F4 e P Cstability of proteins from
rates of oxidation, SPROX) 43#r. 2& [ i #uka e 1t
J3#7 Ccellular thermal shift assay, CETSA) &
HZH 54 (thermal proteome profiling, TPP).

2.1 DARTS

Lomenick - 2009 4 & {$gt DARTS #iK,
H R F 25 256 I B bR R 1 X6 B 1 TR 4 e 1)
JERPERRACIX — 45, ATHREX WS M T2 0m B
ARG YDE T, HOBT 25453 1 A H A 1 BT A
U IR SEANE, DRI RE 8 R T Hh 3R 2 254 1) B 4%
25548 R Lomenick ZEBOE — P IGHIE T DARTS #
ARETAIAT I, DA G2 1) 2597 75 0 45 22 F1 FK506 1)
B FKBP12 /AU G, A REAT 1R i E B AR
T RJG, W% FKBP12 5259456 5 MK gER
RINFEFR T A MY 256 Ja ¥R bR R A AR E 1 3
5 . DARTS FE A R K B0 R =2 40 M 2R L 2 1 7
NN T2 S 2RRILRI T - & B R KR,
5 K FH T e B IR N - 5 TR s T e 4 e fEL UK
(SDS-PAGE). HH —4EHiJk (2D-PAGE). R4+t
FoR BIREEERR ISR . SRS 2 T
XA A AT R B E .

Kim 6P DARTS HIARKUE T £ EKS
APN FIFIEAEH], % EEMELH 2 min J5 APN
R EE ] R IEAC, T2 RLHL R APN FiE
PEORFEANAR s IE K IERIAKS /T AR AR T 15
W AR 32 4k 2, AT 4 152 o2 B 24 e 4 i
Ao Hwang SEHIRIE T HAMAR 254 4 AR 1 ik
P35, R DARTS ERBEFT 1 HL R MK B 25
TFIHE A 1 (voltage-dependent anion channel 1,
VDACL) 5 & itk ERAH BARR], R & kit
M5, VDACL k% H B e Mg, Bk
FIEAR N 1 ACTB & fitkIids &y, H
EH KRR T . KA IR e &
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#| VDACL, il 45 & I FREi4kifk VDACL, T3
YL ATP PEAK, WE AMPK I 4 il R it
MTOR-RPS6KBL 155 i 175 3 41 ifd F % . Huang
LGl It DARTS. A5 IR & 2 HVE SRR K I b
W B8 75 MR AT LA BB 1) SR 58 2% 1 90Cheat shock
protein 90, Hsp90) F-kIAH 5 B-catenin [¥IAH 1
s ANz 2/ 31 B-catenin 2 1A B A o
Huang 2543110 ES2 F1 AtEXO70AL Jyfiil fE 7= 1 i
IS DATRS i AKMA N7 5 aifu ik bR i
H A EAEH AR E R N B — PR IR 0k A B
BAPIR . iEWEZPABEE. Liu 050 H
SCPDB & [ &5 ) e AT et & e v] DL a2k, A
JE A AR 08 2 (Cyclin-dependent kinase 2,
CDK2) ZAFRNERN RIS GER: D
ik CETSA Al DARTS H{ARIESE [ ARFRE NS
CDK2 AJLAZE &, A& kA BRIET B4 CDK2,
P /N S 4R A T AR 8 E . {H DARTS AR
(%) PR 1) R 2 D ol i Ao ) RS, i TV 2 ARFE
(RS B R AN o B AR B A el Ak, AhdiAl
e B R MR 2R RV A0,
2.2 SPROX

SPROX #3AR F H 5 1-1 A s A AR 1 o A4 1)
W ERRE N, BIFEAG AP Can EhRRTESR 25O
W EE G O A I AR A B s e
IR A4 9 FHm 20 R AR B B 2 R A
FH Fa 55 25 8 5 I A B IO AR B / P T S V2 M R
SE AT TR]) T R 202 PR AR T 5 R T TRV FE 1)
PR, ARENTY . EAFEYAR RO R MRS
RO A, T EERAERAS S EEAR
EMESE R, HXTRRAIAHLL, TEAH RS AL )
TRREE AR, A FEOL R SR,
SPROX It BifE T AR Ealitb B 1, H ol LLS BBk
WFR% (tandem mass tags, TMT). ZHffs% 7444+
TR RN EFRICHEAR (stable isotope labeling by
amino acids in cell culture, SILAC) #%54, itz
108 5 2 B OR e IR AR S, DAk R
SPROX 7£ 44 H i 41 I 178 a5 146471,

Geer Wallace 25148} iTRAQ 5 SPROX AR Bk
M, SHREREFR &M TR AFLIRE MDA-MB-231
Y ZHEICHEAT 75 manassantink A (R ELAE A 2>
fr, LS E ) 28 ANEE, )5 1 W] manassantin A
IVENLEIBE e T BLit e A% RPEEE 22 — PRI ™
Y, BARIFMIPUEEYE. Hsp90 EME/REERD

SIS, B /REBEE R AT H S Hsp90 N i ATP 45
SIEES, ] Hsp90 ATP &1, SCHRIRIE (1) it
B (Ko) fHNGHEE IR B 5 UEE R 22 K, Xu
LRI SPROX HARM SEA% /R R 5 A\ AL
MCF-7 4Hf0 2 b AR 2i1b i Hsp90 (14 & s Al
11, AESE Ko [EEUR T SPROX T I /R EHE R S
ZERRT- 1 T ] o Liu S5 005K SPROX H2 A 23 #r
T MCF-7 4l 5 )5 BT-474 4iiffd. MDA-MB-468
iR A AR e, IR R RE T E R
AT DL X 20 AN ] ) 7L e W78 . SPROX. 3 A 9 BR 1] [
FAET Rkl & A H RN E B RS/ 11
i, UEANEAS R TR (1) F S BRRIEH R I AN R
A2, R AN B 56 4 i IE 2 1 FH G A4 AH
YEFB,
2.3 CETSA

Martinez Molina 5521 B R 75 5 I #E bR 1
e MU R R CETSA HiR, BEEIRE
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