REYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Voll4 NO.17 JUN.2014 . 3369 -

doi: 10.13241/j.cnki.pmb.2014.17.045

KRR TERC S 1 R U3 B SUE T ik s el *

A A w L A cAa A

Py e

(PEGRTTHITEE HEZRERY: ik o 211198)

A W R A7 e K I An T TE R 7 20 FHL 69 RBLER T, ab 3 5 )4 A R KA H &L, RAZ WA e 569 T2 R0R, 75 2
AR $e SR AR 6 R TR 08 97 BT AR 37 ok A ik — F B P E B R L 5 e9E M SRS TR AT IRIE, MA L
AR AT B F R, R B AR RRE S R R MRIL, A S NA S FOREF FhEE A ERET
P ERHEARAE SR AR RNA FHRER KRG 2 m R, A RM S 6 R A BRI EF AR e, Bk, R A
R KRG R E R e B AR R RARIE T R — W B R MR

KR : KR = s B4 B ¥ b e SR B BFIE

RESEE:R96 TERIAAD:A XEHE:1673-6273(2014)17-3369-04

Advance in Methods of Identifying and Verifying Targets

of Natural Products*
ZHAO Jing, SHEN Kai, KOU Jun-ping®, YU Bo-vang
(Department of Complex Prescription of TCM, China Pharmaceutical University, Nanjing, Jiangsu, 211198, China)

ABSTRACT: Drug target discovery and validation is a key point in the process of new drug research and development, which is of
original innovation for drug discovery. Natural products are important sources of drug development. It will not only provide a new
strategy for the clinical prevention and treatment, but also provide some references for further exploration of functional characteristics
and molecular mechanism of Chinese herbal medicine to identify the targets of natural products. With the development of life sciences
and informatics, various methods for the identification of drug targets are developed. More and more targets of natural targets have been
identified with the application of bioinformatics, proteomics, affinity chromatography, network pharmacology, drug stability of affinity,
chip technology, gene knockout and RNA interference etc. Therefore, in this article, we review the related advances for recent five years
to give some reference.

Key words: Natural products; The active ingredient; Drug target; Target discovery and verification

Chinese Library Classification(CLC): R96 Document code: A

Article ID: 1673-6273(2014)17-3369-04

2GR 2 W) A T S B PR AR 2y, S HE AT
B R B RE L RERE 5 25 0 TGS 5 OF AR 2 R
AR o3 (RLAG RE PR AL s 2 A (I LTI TR ST ) )
FURFA ROSSHC PRLIE , 25 W) #0AR 2 25 R e e S, o2 B
UM RTHR 0 BT 25 Q0T H AT R B o RIR R 2
Bl ) F R, YU HAE FRE SO i PR B 6y 7 4 ikl
RET AR , ok it — A B R s 2 BB AR R i S o0
PRS0 . UTAFEoR , BB A fn Rl A BOR Y TRGEUR Jie B
(A TR BB UE i AR I L, R ek 22 1 SR SR P 140 Y
R LURBIFIERE . P, A ST AR B SR K 7
RITTT, BT AR BRI TS HE i — 2k, IIES %

| BT BB AR RE R

Ll £MERFEFH*

W) {5 18 2% ( Bioinformatics ) 245 i (7 B RLE 058 L)
TRZ AP R 5 BRAEE . (5 BRI AE B L, i
FERA AT A YR 2 BB AR B R B 2 B R
HFEYE R, S U AE R R B R, BATE NN
N 280 2 B A5 A IR, X AR B AR DG Y BE 2F 5 &
PRI TE 25 H0hR, 878 259 1E FIPLERME T 25Tk
FHF 258 2 B0 A P % TR = A A i M O ) S DR B I
3 24 IR P 59 A G 18386 PR e 50 128 A R HLAt A S5
PR A5 AT DA & BV T (1 25 ) S, T s v 24 2
PIRIFE M, Ye S5AR I H o 24 R0 o5 86 1 =2 R) 56 RS K AR
T A3 A5 R BN P (HIT), 32 20 ] AR =) 2 15 e L%
V) 2 (A 3T T S R 1 KRR S R RV A B
W BRES A AV S S ERIE D, WU AL A I S0 0 A
EEBIE R (NPACT) WedE 1 252 30 36 1E WA it (b0 08 5 1 1

*EAIUE  E K A RERA S E (81274004); RARZGWIEVEL 43 5 25 0 B K S 00 s 1 ERHIF LS00 B (JKGZ201107);
VLIRS F RS TR NI H VTR A B A BRI (CXZZ11_0784)
VEF A X b (1986- ), 2o A 52 AR, WHSE J5 1ol vh 25 S80S VE FH AT, Tel: 13621580307, E-Mail: 546224983@163.com
NBIRVES : B, B2, H1i5:025-86185158 , E-Mail: junpingkou@163.com

(ke H #1:2013-09-23 #2532 H 1 :2013-10-18)



- 3370 -

REYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Voll4 NO.17 JUN.2014

1574 ARIRF=HIIEEHI 5 8., BAR N AP SE 305 B R S B 1,
Li Z5/E A W5 B2 JE R 1 B AT 25 A LA AL 3 R
R BN PR A v , AR 2 8k R BB R i ) 385 A4
SR VR g AR , AR5 SR A R R B0 E 5 0 il
B SC I TR A T Sk, B AT T3 IS Es & H il
REATMT R 3o- FRILFHZE0 A | S SHS 0 1S R
o I R R, 53 BIFSER F R T 6 12 5  TE VR E R 25
FOARECHE E (PDTD) Y, 25 58 PR 167 M R0 1 5 I 1Y)
IV VEREGE P 19 FPORAR R4 5 S BR A IR SE IR TV
(DPP-IV)MIEAEH , 18, A 5 Rl A 28 Il — ik 3 ik
ity IV ATE RS, I AR MBI 71, TR R 2% (9 e S5 M o
T N S TR JAK207, W, AR W5 B2 ik g FH 10
U 5 ok ) g v 245 82 7 BOAE AL, Wang S5 7610 2 B S B0k
B PE LAY ] CIPHER-CS Ry 75 v: Fiti Hl S & 1, k0
IXSE TR 25 R0 bR T B SR AL 2T PR - 2R R
AHEAE I AE Y A8, A 4G ZBE R -(RNA B9 &, 551550
B, HER, 2%, HEmRRE, BFE - nEERKRERS
(RAAS)S; TES IR ] /E H 8 Z A4S Sok ik 11 =244, 3¢ H
TR B T YRS, LR IT g R, A (s B
PR AR P R S R R R B S KRR Z U R
HIFRN R DL R — B 22, I A e L i A
R AT S AT R — 25 S KO B TESE .
12 MEHEE

W2 24 FiAf BT R G E Y I BIE X EY R G 4
ST, BEEUREEE ST ST 2 S AW IR EE R
o 4% 243 T B SRR SR, A2 R R RIS SR L
R T S S 0 Ml T8 AR 7= AV R A 100, iy FH 53 &%
D5 4% 44T 125 T A 5 v 24574 S50 A3 R e I o v 22 44k
2F 1543 B HE 5 R (U2 3 A Random Forest (RF) and Support
Vector Machine(SVM) 732 , WU H B ef 73 A~ il 4319 91
A SR AW, FR TR TS 9 AR R T R
PPARG, ACE, KCNIII, KCNQI, ABCC8 % £ /.0 [fiL 45 #H 56 %5
BEIR T, b RO RS 1 e 2 25 IR M MIEAE 45 42 Fpei , 42
N IS0 A B R I DR & RERE RS A, FR R 2 i
T A VKA AU 1 53 F AR U9, A% 2185 A 1T DU i AL HE
KRR IS 28 AN AHSE LAY LGRS o - 413
ZRE( ABB)YERAIE, J2 1) X #4855 7 Hobt 2 AL 38 2 5 005
HSP 90-a \TGF-B ZIASEHTE [ M HAH @ A &, L) ABB
AR Y 2 BEIGIE SE 95 R , ABB REfS AR S # /R FI T 000 19
5 N E i, HEAT BRI R AN, BRI Z AN, B A
(LigandFit ) F1 45 43 HT 09 7125, 23 0 1 IR R 1) JLRD R AR
PG C, AR E C1 AE R s B Ao il 2
G 1 ZR(GLPIR)!™, 1R 25 5L, N7 FH 000 £6% 24 B4 AN g
TN R ARG MR- VE RO S i, 1 B B h 2 2 i &2
B SRR O SER KT I BSIE SR fELR R

2 EBOKFRIBE R A R BIE S

2.1 EARMAIRSRBIERE
211 EARAZFEHEAR & A4l (proteomics) &5 Al 7% £
MBS Rk 2, AR R R FUKOE B9 8 A T B R 1E,

ALHE TR 5 A 28K CBIERE B R S A AR
S, RS B U TKT 26 T80 & A A AR S R A
HPRTIT 42 TGRS, S AR S ) R (1 T 4 AR TR 4K
FEYRET & BTV . 40 Lakshmi Raj 25 AN FI 8 (414419
T3 1%, 25 BETGR T ) BE B T e (P L) 7 P 2 JHL R L i 48 e i 3ok 98
JIEFE R p53 X3 PR (ROSY AN PA T A9 R 15 5 3K, &5 R &
B, BEBE WL (PL) AT LU 3 3L p53 HPRT - [ PUMA 3%
R 95 AR MR LE R A T S (ROS) AR M P =2, JnR i 4R
FUR A B AR G A TR LR - 36 R RrAY 73 IR B A iE 4k 2%
PR IR Ok 1 AR M A B F IR (EGCG) TE A B
i AZS21 MR EAR O B- EERRER 1, DN R 1 4
THLHIRY, SRR AL RN AR (TR 2 vk 45 A B
T2 TR /Ny F AT SRR WA E bR id & R
FERE AN IR (SILAC) A 59 535 R B 4 0 1% IR B 30 TIE 4%
7 K252 BAHSCHD S8 1 iR S AE DG 1 (AAKT) , 4k
M 2B SN T 8 A -1 (Nrgl)/ ErbB4 46z Al
Feik P D340, N AR AT S BRI 00 i, S5 T
SERUR R, BE T T & R DU Y B VR A R
HSP70™, T8/ BEET R B BB SO0 S0 2R P9, 0 8 1 R
B, RIKIRT Y B R IE— I 7E R Hsp90 Hifil5
JFi I 3T X AR BB TR S5 G 1F Hsp90 Y ATP £ 5%,
2.1.2 FEFMEIERAR (Affinity Chromatography ) SR+
AR FEAT T 52590 F K LR T g5 & K425
b A R AN 4 ) 2 AN AR R I ) T BB 3 1 A B S, 4k
MR A 5 2 R S A A R e, B BB — R 8k ™
YIVE FH A 5 R T B ROR T BERS AN SR A s I AR
PG I 2 M B PTEAE £h Cereblon ™ ;aloisine A #0125
1 20 A S AR M S S ™, N R A S R IR
S0 27 AT M B T R O A LA PN B AT A R S
HEA, SIS S IR I EB A UE S WL IR AR (1 EdE 1
A, I8 i — A5 D RS ST R S B 1A B A 0 G 10 A 005
IR, BN B AR TP 2545 85R A3-VE P A T R
S IR —E R, W L & SR R SR A
IV TFREAA MR R SR 5, T g5 s i
TEATH R IAG TE EARE N, Rl S0 7 59 A Ak A P DA ARAS
PHPESS 55
213 AW EMEATEEM (Drug Affinity Responsive Target
Stability) 3244 3 A RO 5 R E PE RSB AR e B
SRS HAL SR AR AE G, R TS KR R U L
S, T 280 2 ) R U MR RO, , R 5 A B X L 24
PR BRZH S5 B B TR A e B 25 5, B0 T AR AR DR )
YRR BT, PR TS R e 40T i R R 5 6 0T o LR
FON: AT T AR 1 SURE LIRS T as & R
NTEX Ny FACE WA TAT A28, LIR854 504
S A WA EAE R AT 258 B4R A0] 15 PO, BB AR
I A R et BB TR A R A IS i S B0,
Lomenick %5 )ij F§ DARTS J73% , {0 e Bk 4T Hh 7 22 7 B 1 L
A5G RN elF4A, H HAS G BA SR G %E
N FHZE ARG KU 174 /F R 5 HSP9O B @ 2% B /Y
5| AN mTORPY, (R ikt —& R 2 5H G



REYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Voll4 NO.17 JUN.2014

.« 3371 -

Z IR PSR R B 0 R 5 R 25456 0 i 5 AR RN
UL AT R gl R 2R 1 CAN R 1) A B0 88 LA it
T SRR B A PR P 25 2

2.2 BEEKFERZEBRK B AIRSIRBIER E

221 BREEHFEAR BRI AR DNA S, HEE R
RO FEYE P IR T IR A e 2CHA , BRR AL IR 4315
FE 22 [A] B A ECO A S L e % AR AR T B A R [ 1
R L WS A A B A S S A T 458, LA S R il
A ot SEE PR ) ORISR, B, R PRLES J B R AT L[] W) i i |
NGB OGN, JFH X e BN 5 2 D) BRI R
R 25 PAR N B — D B ZE B, iR RS AR,
RIVAEE R AR Az REA ik, JFHR#ZR
EEFRMRA, EHT R F P I 00 B, 20 52 B it i
P P B VRS A 40 R AR R IR INGAPT i 18 th AR
PRI A AE 2 3 R 2R ExoS/Chvl P, 5 41, 2 BRI 20 FE R0 Fr A I
7, AT I B AL B W AN PR BT R A R LR 32
I RO F AR FE S, AN EE S Toll BEZ K (F
S BT EARAR G EON T 4 E, B R B & mRNA
TR, BTG SEAFB MG —B BB FFif— 2 830
222 ERAERIBS RNA F# (RNA interference, RNAi) ¥ &K
FH[H B (gene knockout) LFR S FEFTHE, 248 77K F L
H— G5 R TN T REA Y LB SRR R, AR5 DR (AL
SLSCIG By, W IRE W L PR D) R A S B0 vk o ik B PR R
SRR K PURE R 55 K D) R TR RN B IR 245 4 R AR A
SO BRI R DT B S A B R IR SR 7 W A A R AR TF
FEARTERD, AR p50 by N — 2D BAIESF O N E A 25
4 p50, 4 NF- B 7 {0 i il o RSk 26 | 7 1k 3 kgl zs 1411,
RNA T JE 48 —Fh 43T 2E 42 b i BUE RNA 5 & /Y ZE IR DT
AL, L4 T A5 N IEME mRNA 4559 X [ I 59 B4E
RNA B}, mRNA & AE A I T 30E B RE 018, RNAI #4357
T A T 3 R 25, AR R B R DB Y R, X Fh B R il
ZEERRITIVE S, HASEE AL 520 ; siRNA &
LRI o) 50 5 TR o Al AR B 2 A SR i EL T
3 3 TR B B A R A /N K R RNA - (small hairpin RNA,
shRNA) T4 B A9FER , M TTFELH I KE R340 7K i 138 A
FE A S AR IR AT SR R 2 A PR T AR DG 1
Wl 1 (DAPK ) i 1 19 Ji 8 200 a9 FE B3 vh 25 52 5 o B
(RIF) A¥7 APL By 240 i U [RIAE FIALEN H, B2 RNA T4 4%
AR IESE K E B 8 1 (AQPY )y DU AL VU (A),&E £ £L(D), F1 1t
S 1L AT ) Ko 20 J7 AR et o W S 0 M ) DG B 2 1,

3 HAthJrik

Bk LR vkal , AR O3 it R LR AR W2 0
FHT KRR R AR SRR IE . 258 rh 25t T2 140
7 41 A 95 (APL) EL AT 0 3% AP0 6 e, oy e B i Ao i
Xt 25T A TR RN B, TIE S A SR 20 0 P9 T DA B 45 1
[ PML-RAR  4kifii £ o H 2 i 22T FBORAE D H R L IR
FURh4E A PML-RAR B 254 [X 3, -5 Bh 2544 4= ) 2 A A= 94
LR, WRAWFSER S PML 28 (145 A B0 =R R
5 BRI FAIMOK L, BT TS

PML-RAR &5 & QAT J #5 Az 0 2 A0 0%, A I 48 7 98 48 1
PML-RARq RFIIEIT APL By B3 254940 &4, Denis Vtitov
FENN RN ZAREE AR R, 456 0L R RNA
ESRETEME T R ATP i TE VRN S i, RS TE 7R 2 1 H
F Y0 50 TEIH (9 EES5H XPB, i 254 i K IR A B &k
W, Nagaratna S 55 AFIHAD P HIE AR UETLAEAFLIR
FEA0HE MCF-7 Hhiist 227 2 0T DL B 35 FOXMI & (A BLAE
FH L 3 FOXMI (1% PR 285 6407 5 19,

4 BEMRE

BEE D RERE R AH 2R ) BREH BRI IR A S A fin b2 5 HAth
SRHIME B0 E— 2D 22, YU ARG YIREAR 107 R H
TG AR R B RN 28 24 B2 07 125 e B ke BROR B T e Y
2GR , 7R 25V AL B S SR T REAY BT R, UL LK)
25 J HEA B 255 B 5 R T DN A BE EAT 2 B 0 R O
RIBAHOAT s B S H PR I A 2 23 B o R A
A RELETHEEAL PRS00 M A0 25 W B X SR 1 P A e e L B )
AP R GE™ A (520, I =5 25 F K 803« e, 5
B R AR AN BT GRS YRR E T SRR
LA RRBR AR RNA YL BOARAE 259508 50 A I 7 1
A TC ATV o HE DA R SR A S BUE [N D BE A 25 1
PR 55 B A R LR, BB I EOR BN J L, #s
Sz MUV T AR TG PRI A3 iV PR s U S e . 255
L2 PR TBE, RATT R A 7280 U b e 24 552077 3 1k
ST BRI KA B T B — BB R AR A e =
B YIEIRY 725, WA )T S A P B b 2406 /R T Y
Iy FHLE, AT AN K SRR | PR AR T R
ISR IR AR 25 MBI, S it S i B Al A 2%
A

2% ik (References)

(1] x4h, M T KT AW &EF 7 EL NS ES DIt [J]. 9L
5k Wit E, 2011, 38(1): 11-19
Liu Wei, Xie Hong-wei. Potential Drug target based on bioinformatics
methods[J]. Prog biochem biophys, 2011, 38(1): 11-19

[2] Ye H, Ye L, Kang H, et al. HIT: linking herbal active ingredients to
targets [J]. Nucleic Acids Res, 201 1,39 (Database issue): D1055-D1059

[3] Mangal M, Sagar P, Singh H, et al. NPACT: Naturally occurring plant-
based anti-cancer compound-activity-target database [J]. Nucleic Acids
Res, 2013, 41(D1): D1124-D1129

[4] Li XX, Xu X, Wang J A, et al. A system-level investigation into the
mechanisms of chinese traditional Medicine: compound danshen
Formula for cardiovascular disease treatment[J]. PloS one, 2012, 7(9):
¢43918

[5] Zhang SD, Lu WQ, Liu XF, et al. Fast and effective identification of
the bioactive compounds and their targets from medicinal plants via
computational chemical biology approach [J]. Med Chem Commun,
2011, 2(6): 471-477

[6] Li BH, Xu X, Wang X, et al. A systems biology approach to understan-
ding the mechanisms o f action of chinese herbs for treatment of
cardiovascular disease [J]. Int J Mol Sci, 2012, 13(10): 13501-13520

[7] Tao WY, Xu X, Wang X, et al. Network pharmacology-based predicti-



« 3372 . IREYESHE  wwwshengwuyixue.com Progressin Modern Biomedicine Vol14 NO.17 JUN.2014

on of the active ingredients and potential targets of Chinese herbal
Radix Curcumae formula for application to cardiovascular disease [J].
J Ethnopharmacol, 2013, 145(1): 1-10
[8] WangY, Liu ZY, Li C, et al. Drug target prediction based on the herbs
components: the study on the multitargets pharmacological mechanis-
m of gishenkeli acting on the coronary heart disease [J]. Evid Based
Complement Alternat Med, 2012, 2012: 698531
AR, AR, A= FELEMRE M HEE [J] F EFIR,
2012,27(9): 1112-1115

—
O
=

Tang Pei-pei, Bai Ming, Miao Ming-san. Traditional chinese medicine
research and network pharmacology[J]. Chin J chin med, 2012, 27(9):
1112-1115
[10] Zhao SW, Li S. Network-Based Relating Pharmacological and genomic
spaces for drug Ttarget Identification[J]. Plos one, 2010, 5(7): 1-10
[11] Zhang AH, Sun H, Yang B, et al. Predicting new molecular targets
for rhein using network pharmacology [J]. BMC Syst Biol, 2012, 6
(3):20
[12] 2 &%, & FH, T4, 5. WF % mo1FR e 5 T AW 4% 2%
2R [J]. F B 25 4%, 2011, 36(21): 2907-2910
Wu Lei-hong, Gao Xiu-mei, Wang Lin-li, et al. Prediction of
multi-target of Aconiti Lateralis Radix Praeparata and network
pharmacology [J]. Chin J Chin Mater Med, 2011, 36(21): 2907-2910
[13] LiuH, Wang JA, Zhou W, et al. Systems approaches and polypharm-
acology for drug discovery from herbal medicines: An example using
licorice [J]. J Ethnopharmacol, 2013, Doi: 10. 1016
[14] &, X &R, C8E, F. AF T H5F L RERRS M4 HLF
e [J]. P E P 252 &, 2011, 36(21): 2911-2915
Li Xiang, Wu Lei-hong, Fan Xiao-hui, et al. Network pharmacology
study on major active compounds of Fufang Danshen Formula [J].
Chin J Chin Mater Med, 2011, 36(21): 2911-2915
[15] R3F, KAh. LRk ¥ BT R0 T Ieird it MR ALY
FIM [J]. P B FE% A F A E, 2012, 18(4): 278-282
Zhu Yan-fang, Zhu Wei. Exploring the potential molecular target
proteins of multiple constituents absorbed into plasma in Shenmai
san based on computational systemic biology [J]. Chin J Exp Tradit
Med Form, 2012, 18(4): 278-282
Wtr, ARSh, B B4, S 0N MR i AR KM R 576 9T A
K g 69 ) 425 7L 3 AT [V 325, 2012, 43(6): 1129-1135
Yang Hong, Xing Lu, Zhou Meng-ge, et al. Network pharmacological

[16

[}

research of volatile oil from Zhike Chuanbei Pipa Dropping Pills in
treatment of airway inflammation [J]. Chin Tradit Herbal Drugs,
2012, 43(6): 1129-1135

[17] GulY, Zhang H, Chen LR, et al. Drug-target network and polyphar-
macology studies of a Traditional Chinese Medicine for type II
diabetes mellitus [J]. Comput Biol Chem, 2011, 35(5): 293-297

[18] Mirif, FFF FRORAFEH M S RN 1] 5 F
Ik, 2011, 46(8): 877-882
Yang Hong-qin, Li Xue-jun. Chemical proteomics and discovery of
drug targets [J]. Acta Pharm Sin, 2011, 46 (8): 877-882

[19] Cun YP, Fr hlich HF. Prognostic gene signatures for patient
stratification in breast cancer: accuracy, stability and interpretability
of gene selection approaches using prior knowledge on protein-prot-

ein interactions [J]. BMC Bioinformatics, 2012, 13(5): 69-81

—

—

[}

=

[}

—

=

—

=

—

—

[}

=

[20] Raj L, Ide T, Gurkar AU, et al. Selective killing of cancer cells by a

small molecule targeting the stress response to ROS [J]. Nature,
2011, 475(7355): 231-234

Tanaka T, Ishii T, Mizuno D, et al. (-)-Epigallocatechin-3-gallate
suppresses growth of AZ521 human gastric cancer cells by targeting
the DEAD-box RNA helicase p68 [J]. Biol Med, 2011, 50 (10):
1324-1335

Kuai L, Ong SE, Madison JM, et al. AAK]1 Identified as an inhibitor
of neuregulin-1/ErbB4-Dependent neurotrophic factor signaling
using integrative chemical genomics and proteomics [J]. Chem biol,
2011, 18 (7): 891-906

Wang H, Ye Y, Pan SY, et al. Proteomic identification of proteins
involved in the anticancer activities of oridonin in HepG2 cells [J].
Phytomedicine, 2011, 18(2-3): 163-169

Jo H, Loison F, Hattori H, et al. Natural product celastrol destabilizes
tubulin heterodimer and facilitates mitotic cell death triggered by
microtubule-targeting anti-cancer drugs [J]. PloS One, 2010, 5 (4):
¢10318

Davenport J, Manjarrez JR, Peterson L, et al. Gambogic acid, a
natural product Inhibitor of Hsp90 [J]. J Nat prod, 2011, 74 (5):
1085-1092

B, R Fhe R R R B B s ik b eg R [J].
25 1k, 2010, 19(12): 19-20

Rao Cheng, Huang Xian. Application of affinity chromatography in
scree ning active constituents from natural medicine [J]. Chin pharm,
2010, 19(12): 19-20

Tanaka A. Identification of the specific binding proteins of bioactive
small compound using affinity resins [J]. Methods Mol Biol, 2009,
577:181-195

Ito T, Ando H, Suzuki T, et al. Identification of a primary target of
thalidomide teratogenicity [J]. Science, 2010, 327(5971): 1345-1350
Corbel C, Haddoub R, Guiffant D, et al. Identification of potential
cellular targets of aloisine A by affinity chromatography [J]. Bioorg
Med Chem, 2009, 17(15): 5572-5582

Fdwak, AR, A0TA. SR T LHF TR ARFFRESEGHL
L5 AR [D]. d R 7 B A K, 2008: 28-37

Huang Ya-lin, Kou Jun-ping, Yu Bo-yang. Identication and Functional
Verification of the Ruscogenin-Binding Protein[D]. China Pharmace-
utical University, 2008: 28-37

Lomenick B, Hao R, Jonai N, et al. Target identification using drug
affinity responsive target stability (DARTS) [J]. Proc Natl Acad Sci
USA, 2009, 106(51): 21984-21989

Lomenick B, Olsen RW, Huang J. Identifiation of direct protein
targets of small molecules [J]. ACS Chem Biol, 2011, 6(1): 34-46
Eskew JD, Sadikot T, Morales P, et al. Development and characteriz-
ation of a novel C-terminal inhibitor of Hsp90 in androgen dependent
and independent prostate cancer cells [J]. BMC Cancer, 2011, 11(10):
468-483

Lee DH, Thoennissen NH, Goff C, et al. Synergistic effect of low-do-
se cucurbitacin B and low-dose methotrexate for treatment of human

osteosarcoma [J]. Cancer Lett, 2011, 306(2): 161-170

(T%% 3361 7T )



REYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Voll4 NO.17 JUN.2014

- 3361 -

in the modern hospital operating room management role [J]. Journal
of Preventive Medicine, 2008, 35(3):504-506
[13] Eminaga O, Ozgli r E, Semjonow A, et al. Linkage of Data from
Diverse Data Sources (LDS): A Data Combination Model Provides
Clinical Data of Corresponding Specimens in Biobanking Informati-
on System[J]. J Med Syst, 2013, 37(5): 9975
[14] Hahn D, Wanjala P, Marx M. Where is information quality lost at
clinical level A mixed-method study on information systems and
data quality in three urban Kenyan ANC clinics [J]. Glob Health
Action, 2013, 29, 6:21424
[15] Li Bo. Server virtualization technology in the Hospital Information
System[J]. China Health Industry, 2010, 12: 15-16
[16] Bawazir W, Saddik B, El-Masri S. Investigating the impact of an
emergency information system on patient's length of stay in the
emergency department of a tertiary hospital in Saudi Arabia [J]. Stud
Health Technol Inform,2013,192:1216
[17] Yasini M, Duclos C, Venot A, et al. A guideline-derived model to
facilitate the implementation of test-ordering rules within a hospital

information system [J]. Stud Health Technol Inform, 2013,192:

[18

[19

[20

=

—

=

719-723

Vélez-Di az-Pallarés M, Delgado-Silveira E, Carretero-Accame M
E, et al. Using Healthcare Failure Mode and Effect Analysis to
reduce medication errors in the process of drug prescription,
validation and dispensing in hospitalized patients [J]. BMJ Qual Saf,
2013, 22(1):42-52

BR,BIR, AER,F ERGEELTEFLEFEHAELA
FIT] AR AW E Sk &, 2012, 12(19):3728-3730

Jiang Kun, Feng Juan, Tian Yu-tu, et al. The Real-world Application
of Health Data Platform for Hospital Information [J]. Progress in
Modern Biomedicine, 2012, 12(19):3728-3730

Wk, EER KRS, F A AL B AR E A
B EES XA REMET I KR LW EF 3 2011L,11(12):
2367-2370

Shen Shao-bo, Wang Zheng-hong, Liu Jun-hao, et al. Comparative
analysis of health information system technology in foreign and
Chinese armed forces [J]. Progress in Modern Biomedicine, 2011,11

(12): 2367-2370

(B35 3372 T1)

[35] Li CC, Lo HY, Hsiang CY, et al. DNA microarray analysis as a tool
to investigate the therapeutic mechanisms and drug development of
Chinese medicinal herbs [J]. Bio Med, 2012, 2(1): 10-16

[36] Lok CN, Sy LK, Liu FL, et al. Activation of autophagy of aggregatio-
n-prone ubiquitinated proteins by timosaponin A-III [J]. J Biol Chem,
2011, 286(36): 31684-31696

[37] Wang R, Huang JY, Feng B, et al. Identification of ING4 (Inhibitor of
Growth 4) as a modulator of docetaxel sensitivity in human lung
adenocarcinoma [J]. Mol Med, 2012, 18(1): 874-886

[38] Chen EJ, Fisher RF, Perovich VM, et al. Identification of direct
transcriptional target genes of ExoS/Chvl two-component signaling
in sinorhizobium meliloti [J]. J Bacteriol, 2009, 191(22): 6833-6842

[39] Huang H, Chang EJ, Lee YA, et al. A genome-wide microarray
analysis reveals anti-inflammatory target genes of paeonol in
macrophages [J]. Inflam Res, 2008,57(4): 189-198

[40] s4mak. e irtd K INE i RAT R R [J]. 2 B ERH,
2010, 21(10): 2634-2636
Huang Ya-lin. Research advancement of drug target discovery and
verification [J]. Lishizhen Med Mater Med Res, 2010, 21 (10):
2634-2636

[41] Wang YJ, Wang JT, Fan QX, et al. Andrographolide inhibits NF-kap-

paBeta activation and attenuates neointimal hyperplasia in arterial

[42

[43

[45

[46

[47

[48

—

[}

=

=

b}

—

=

restenosis [J]. Cell Res, 2007, 17(11): 933-941

Hannon GJ, Rossi JJ. Unlocking the potential of the human genome
with RNA interference [J]. Nature, 2004, 431(7006): 371-378

Chan KY, Matthews KR, Ersfeld K. Functional characterisation and
drug target validation of a mitotic kinesin-13 in Trypanosoma brucei
[J]. PLoS Pathogens, 2010, 6(8): 1-15

Luo XJ, Li LL, Deng QP, et al. Grifolin, a potent antitumour natural
product upregulates death-associated protein kinase 1 DAPKI via
p53 in nasopharyngeal carcinoma cells [J]. Eur J Cancer, 2011, 47(2):
316-325

Wang L, Zhou GB, Liu P, et al. Dissection of mechanisms of Chinese
medicinal formula Realgar-Indigo naturalis as an effective treatment
for promyelocytic leukemia [J]. Proc Natl Acad Sci USA, 2008, 105
(12): 4826-4831

Zhang XW, Yan XJ, Zhou ZR, et al. Arsenic trioxide controls the fate
of the PML-RAR a oncoprotein by directly binding PML [J]. Science,
2010, 328(5975): 240-243

Titov DV, Gilman B, He QL, et al. XPB, a subunit of TFIIH, is a
target of the natural product triptolide [J]. Nat Chem Biol, 2011, 7
(3): 182-188

Hegde NS, Sanders DA, Rodriguez R, et al. The transcription factor
FOXMI is a cellular target of the natural product thiostrepton [J]. Nat
Chem, 2011, 3(9): 725-731



