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Abstract Objective: To evaluate the potential biological activities of chalcones by theoretical docking calculation. Methods:
Twelve chalcones derivatives were selected as the ligands. Crystal structures of proteins related to common diseases
were used as the receptors for calculation. The Schrodinger software package was employed to dock the molecular into
the targets. The grading standard was used to analyze the docking results. Results: Selective targets of chalcones were
related to cancer, lipid metabolic disturbance, cardiovascular disease, inflammation, and so on. Conclusion: The
biological activities of chalcones founded through virtual evaluation are in accordance with the reports and this technique
has great practicality. The study is a meaningful attempt to discover the mechanism of active component in Chinese
material medica with a theoretical method.
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Fig.1 Structure of chalcones
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Table 2 Grading results of selective effect between chalcones derivatives and targets

[LGREN ] g
LHC-01  lyos, 2npa, 1i7i:id% 4 MmN Ao 2 14 3bad : H Bz iR 52

1taz, 2hdl, 1so02, 2oun, 2qvk:HEfR _F&HE;
le2d: I+ TR N ;

1s0x: 4UHUAZ 524K ROR- «a ;

2gtm: 7 R SR A A T
2plt: IR Z K,

1ijqARE IR E A2k,

Lwék : N &R LRE;

Loj9: Hl S (LM A 71 B

LHC-02 2hdl, 1xom, ltaz, 1s02, 2oun:®§lE " fighs; 2plt PLFER AR
2npa, lyos, 1i7i:ib48LHBEAREE Wy 2 14 ; IV SN -4 EINIq

Ixkk: R AEKFFZR 1 8080 2 8¢,

Lrw8: B R AR KR T2 4

1s0x : 4 ffiA% 244 ROR-a ;

2gtm: 2724 SRS A0 2R e

2rhl: B -2 B BIRZFEZAK;

3bad B S BT R Ak

lezf VLW IR L FE I ;

luwh: B-Raf it R 22 / 95 IR 1 11 Ve
Ly5m: 92 T8 SRV A5 SR il

1oj9: WLl AL A A1 B

LHC-03 2039 BB FAE K R 7320k 3bqd : H 7 IR R A
2npa: S AT AE s 2 A Ixap: P EE IR B2 4

Ixom, 2hdl, 1so2, 2qyk:WlR —F&Hy .
Lrw8: H R AR KR T2 4%
Ldx4 : Z P9 E TRk i
2br7 < R, £ BENEA 32 A ;
2gtm: 24 SRS A0 B O
2plt: ML TR S M4
luwh: B-Raf JFUFE IR 22 / J5 2 2 6 11 I
Lwk : N4 e das AL ;
1640 FEH I i 1
1jvm: HE AR X i

LHC-04  2hdl, lxom, ltaz, 2Zoun, 2qyk:Wie —JgH; Lxap: ML 2 1
Lrw8: R A K N T 3244

1k6: AR T s e (D




114 -

Drug Evaluation Research Vol.32 No.2 December 2009

(83 2)

[L6RES

++4%

+++2f

LHC-05

LHC-06

LHC-07

LHC-08

LHC-09

2gtm: it S JFEAL B T
2plt: R IR A2 1A

luwh:

B-Raf SRR 2/ Ji R MR F1 0

Lwbk : NS IR LI ;

1dx6:
1t40:
2gmx :
1jvm:
legy:
Thov:
2hdl,
le2d:
1s0x:
1xap,
1w6k:
2hdl,
lyos,
1fk6:
10i9:
2plt:
2rhl:
1w6k:
1ybm:
10j9:
2npa,
2hd1,
le2d,
2gtm:
2plt:
2rhl:
lign:
2hdl,
1i71:
1s0x:
2gtm:
2plt:
2rhl:
luwh:
1wbk:
10j9:
2hdl,
lyos:
1fk6:
le2d:
lcjk:
1dx4:

LB NEBR I ;

PR A i
C-Jun-N R umil 1 F1 3;

HL P g A T I

A ER PA50 S AL
24 0 390 2 1 S P

2qyk: R —Iie i ; 1oj9: HLEAA AL A 1 B

i
A28 ROR-a ;

2plt: METRSZ A4 ;

NEE N

1z11, xom, ltaz, 2oun, 1so02, 2qvk:EfE KNG ; Ixap, lexa:MlEERSZ1K
Li71 I A YA 1 A TG S2 Ak

ARk ERR R R YD
240 L F) 3 1 AR
MRS A

B -2 ' Bk,

N BN

92 T KUV 7 Ji g

LA ALNE A AT B

Lyos, 1i7i: L4 MM s 52 Lwbk: NSl o 1l
1711, 1xom, 1so2:f& Wi ;
2oun, 2qyk: RS ;

fre 73 24 5 A A 1 e
MBS

B -2 ERRERRAL;

NEEIILE ¥ X a

1s02, 2qyk:fElE —Nal;

T A AN A Bl A S8 A R S A
Y A% 2 A4 ROR-a ;

1R 53 Z U A B O
MR SZ AR ;

B -2 ¥ _FRgEAE;
B-Raf J5fie kA 22 / 95 2 IR o 11 5

NI ALN
S A B

1z11, lxom, ltaz, 1so2, 2qyk:MEMR &M ; 1171 : 5 &4k W s 1A 1 A )

e A B A 2 T S A LSy

R R IR PR R D 3bad: B BT 2 1A
——— TELL s KRR B 1
IR AL R

LB BRI




#Hmksma H32E F2H 2000912 A

- 115 -

(83 2)

[L6RES

++2

+++2f

LHC-10

LHC-11

LHC-12

2gtm: R4 R JrU i A0 A L

Ixap, 2plt:PLITERAZAK;
Lj91: MR I 11 o ik
Luwh:B-Raf J5U A5 R 22 / 95 2 R £ 1 VN
Lwbk : NS &AL ;

1 jvm: B AR g = A i

Isao: B AR IR A,

Lrw8: F R AL KN 1244

1ro6, 2oun, 2qyk:HElE —Fis

loec: LT HEAN N A= K R 72 44 1 F0 2 Y
Le2d: i R G ;

lejk: BEHRRIMLEE;

Lekp : 41l J4 91 85 9 A A

Ldx4: ZIERH B i ;

lezq, liqn, 1fos: NERILIA T Xa;

1s9j, 1tvo, 2gtm, 3fme:{E/Z4 R IH Ak 2R 34 ;
1s0x: 41 ffit% 32 & ROR-a ;

lezf : VEWEME ARG ;

2fw3: A BEHR A A B AR e Rl 1T

1dx6: ZIEHH B il

logh, 2c19: 4 I3 P450 A ALHE

Lpoq: P 2542 i v Jes HR 7K 4% bl L Jse
140 BERIIA i ;

Lybm: 92 T /R4BIV 7 I Ji ¥ ;

2gmx: C—Jun-N A Uil 1 Ff1 3

2hdl, lxom, ltaz, 2oun, 2qyk:WifR _HEHE;
lyos, 1i7i: PPARS; lsao: & AFERIRE S,
Lrw8: F R ALK 1244

In8y : R P AR 732k 1 AU 2 Y
1fos: NEEIMLEIF Xa;

2chw: HHERGHEA;

2gtm, 3fme: {5 F G N ;
2rhl: B -2 ' ERREZAK;

lezf: VEWRBESL RS ;

1pkg: P& R ;

Ipjk: AR 0 11 o

191« XUHRE e PEAR 4 2 s v A A 1 g 8t
1dx6: Z WL HH B NE NG ;

logh, 2c19, 2ovm: 40l {f 3 P450 ALK ;
Ipmq, 2gmx: C-Jun-N ARumughi 1 1 3;
1poq: D 2542973 173 Jis R 7K Ak b TR ;

1£40 : R I J5i 1

2rfn: A0 AR R 52 4k ;

2039 PR AR KR 132 4K

loec: AT HEAM M AR 75244 1 BRI 2 B,
In8y: R KT T2k 1 BH0 2 1Y,

1171 e A ARG - )G 52 4K

20j9: i By ALK 732
4

Z2npa, lyos, 1i7i:

T S A Pl A 1 P O 2
45

2hdl, 1z11, Ixom, 1so2:
oI — MG ;

2rhl: B-2 B ERREZAK;
1 jvm: H AR 12

2npa: i S0 Y B 3G AR )
WO 24K

1z11, 1so2: %/ — g % ;
Thvy: IR &
Le2d: J+F 1% i ;

2el: M0 ta 3 P450 %A AL
Wi, 2fb8: B-Raf JEWE AL
22/ 95l B 1 R

2npa, lyos: i LB A LS
ERGE A
1t40 ; Wbl i il




- 116 - Drug Evaluation Research Vol.32 No.2 December 2009

k2
S ++2 ++ 4
le2d: M RN ;
1d3d: B AE ;
Ldx4: ZIRH B M ;
1s0x: 40 HUAZ 524K ROR- «a ;
2gtm, 3fme: {7 Z JFU A0 A N
2oun, 2qyk: TEER _ERNE;
2p1t: LB AA;
191« XURF S PEAR 43 2 S i A 2 1 g
Luwh:B-Raf Jii 5 R 22 / 95 2 8 2 1 Vg ;
Lwbk : NEUE AL ;
2fw3: YRR AR AL ARt R g 11
1pmq : C—Jun—N A ¥ il 1 1 3;
1 jvm: FE A4 it 2 o
F 3 EEHRFNFE SRR R X L 3
Table 3 Targets and relative deseases
LSS e AEFR AR AEFR YL A TR FHOG
Bk AR LG 2 peroxisome a: 2 RUBEIRM, MRACHE R
YK PPARa (2npa), v (1i7i), proliferator-activated v : BEWIG, MEAGE, QHLEA1E,
& (lyos) receptor OB, MLIRKEAS, e
8¢ IMABRERS, CoIME I, IR
9o, EJRESE, DRECREAR 5
LK% 4K ROR-a (1s0x)  retinoic acid I AT DG AR S R
receptor-related orphan
receptor—alpha
PRS2 /K RAR« (2plt) retinoic acid receptor Sk B LIk An B A e, TR AR,
RARB (lxap) FUIRE, PR RGN
B-2 % IR &ERAA (2rhl) B -2 adrenergic receptor OERE, &SIE, OS8R
B 7 U 2 Z AR (3bad) glucocorticoid receptor WA RIE. N
VL B-Raf JiUmFLN22/ A BE B-Raf proto—oncogene JEAE
I3 ; (luwh) (21b8) serine/threonine protein
kinase
2 Z )RG5 AL B E W -14  mitogen—activated RRE, JEAE
(2gtm) protein kinase 14
He fi#klg —WNEl¥ PDE9 (2hd1) ,4D phosphodiesterase RAE, WEMG, Ol BRI

(1xom) ,4A (2qyk) , 1B
(1taz) ,2A (1z11) ,3B
(1s02) , 10A2 (20un)

NFEIHILE (1wbk) human 0SC (oxidosqualene = fH [ B AL 5T
cyclase)
NERIA G (1140) human aldose reductase IR I

(F#%F 149 1)



#Hmksma H32E F2H 2000912 A

149 -

[40] BRA, RO, RER, % KME(EEME) I
AN [J]. P2k, 2001, 24 (11): 813-814.

[41] ZZEEE, HIHAR, XPHZE, % GHFHRNFEENK
AR EE R L)), R, 1994, 25 (10):
527-530.

[42] #F &, ZREv, v MR RS 525
F#EMESZ O [J). 25 hF, 1997, 20 (9):
459-461.

[43] ) 2l, AFIFE, AREE. KA KRE R EmE e
LHRpPEAHOCPE S s g [J]. bt K& %R, 2001
2 (6): 495-497.

[44] T&EIAK, 2B, Tasn, %5 &7 =/E4 23t
7% [J]. rP2hyildl, 1987, 12 (9): 47-49

[45] + XM, B/ANE. LAz E-L- 502 R I LR R R
BRSE a5 AL SCRIUGE T [J]. T E 2B 240
1986, 7 (5): 435-438

[46] TXAk, ¥ M, 8. KRR EH &L
Htse (U], BHCEESR, 2004, 35 (3): 280-285

[47] %+, & . REEN AT F RN K G w5 1)
AR [J]. Bl e 2 B4k, 2003, 5 (6):
74-76

(L% 116 ®)

S 3L

(1] utfh, B, & K, & A/RERESYEY)
WP R LT] . PR 22555, 2007, 16(18):
1445-1449.

(2] BRIEFE, AN, @ik, o FREERN IR 5 Sk
M. dbnt: At Dl faE, 2007,

(3] MHfgEE, x| WS, EEmN, 2. HoTHMmEEEmo
WEAE R RO (0. th gy, 2009, 40(5)
T67-771.

(41 v, AR, X M, AE. NG TR AR
KEIP LRI REAUVEOY [T P52y, 2009, 40
(6) : 930-935.

(5] I M, Edhsh, AN, 5 HEEIHICRE R KL
K2R g SR ER T (T, 2P aEAT,
2009, 32(1):48-53.

[6] Friesner R A, Banks J L, Murphy R B, et a/. Glide:
A new method for rapid, accurate docking and
scoring. 1. Method and assessment of docking
accuracyl[J]. Med Chem, 2004, 479(7): 1739-1749.

[7] Sherman W, Day T, Jacobson M P, et a/. Novel
procedure for modeling ligand/receptor induced
fit effect[J]. Med Chem, 2006, 49(2): 534-553.

(48] fT3C 1, # &%, BME. R A (Urisaema
erubescens Schott) X418 (Oncomlania hupensis) [
HAMEH [J]. EA#EZM, 2006 1 (3):
283-288.
MIScl, W&, MW, %% KA (risaema
erubescens Schott) & H 5 F R KRR [J].
WEREE S EAR, 2006, 29 (2): 38-39.
[50] FTsCil, BRMEAS, Ba%. 5 FioRm M YAKRMB I
ABRSCRAEIT [J]. A R B iR AR, 2007,
19 (1): 69-70.
RIS, Wk, @ B, S REEA SRR
WS E AT [T]. RS eI, 2008,
19 (2): 130-131.
[52] XFFMg, BRICH. KA AP0 B Zobi R I8 (14 1
1. AMesEdak, 1989, 5 (5): 451-455
[63] gkfr2s, A 3, sknAd, A& RERA. A A
SALAE R sEge s [J]. theigy, 1996, 27 (9):
544-546.

[54] REHE, FEENM, BWA, % KWL (REME)
AL LR ERME LA [J]. T E 2k, 1997, 22
(2): 90-92.

[49

[t

[51

[

[8] WangR, Fang X, LuY, et a/. The PBD bind database:
Collection of binding affinities for protein—
ligand complexes with known three—dimensional
structures[J]. Med Chem, 2004, 47(12): 2977-
2980.

[9] Repasky M P, Shelley M, Friesner R A. Flexible
ligand docking with glidelJ] .
Bioinformatics, 2007, (34)8: 8-12.

[10] Leroux V, Maigret B . Should structure-based

Curr Protoc

virtual screening techniques be used more
extensively in modern drug discovery [J]. Comput
Appl Chem, 2007, 24(1): 11-20.

(11] % 4, BRarse, ARAA. THEONLZ5 Y M $0L 07 0k 1
RS B 2 sl R RS T (0] E g e s G A
&, 2007, 27(3): 263-266.

[12] Krovat E M, Steindl T, Langer T. Recent advances
in docking and scoringl]] Bentham Curr
Comput-Aided Drug Design, 2005,35(1): 93-102.

[13] Tuccinardi T. Docking-based virtual screening:
recent developments[J]. Comb Chem High Throughout

Screen, 2009, 12(3): 303-315.





