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Abstract

A study on bactericidal mechanism of E-Oligoresveratrol compounds is by reverse molecular
docking method. The PBP2a protein (PDB ID:4CJN) displayed with the highest matching degree
from MRSA receptor based on the direct drug designed through the receptor. Comparing between
pharmacophore model of the target protein and vancomycin molecular, the results showed that
the E-Oligoresveratrol compound played the antibacterial role as glycoprotein peptide antibiotics
and had the potential of antibacterial for the natural products. The study revealed that it could be
effectively applied to the screening of new drug lead compounds for potential target proteins of
small molecular probes.

Keywords

E-Oligoresveratrol Compounds, Natural Products, Bactericidal Mechanism, Reverse Molecular
Docking

ETREASFHENE-RBARSBLEYIR
EHLBIRTSR

B#ER, 3 M, KBA! BHRER, FLPT

R L PN A R P ZTE o O Nl
M RUERDL RS, A d Al SRR bl B2 TR, BRI MR IRIE

DERAEE

NEF| M BEE, WM, A, B, TP TR TR R AR RS AR E LR TED]. if
S, 2018, 8(3): 41-48. DOI: 10.12677/hjcb.2018.83006


http://www.hanspub.org/journal/hjcb
https://doi.org/10.12677/hjcb.2018.83006
https://doi.org/10.12677/hjcb.2018.83006
http://www.hanspub.org

oo

il

< 5F

Email: 'yinwp@haust.edu.cn

Woks H . 201848 H 130 FHHEM: 20184F8H27H: &ATHM: 20184F9H3H

R

FIA R 3 F BT B ER R AR S B SRR EYERTHR . Bl 2N EREAY R,
T8 25k H MRSAHIPBP2aZE [ (PDB ID:ACIN) LR B R B KA ERAE L. ETHEEAGNAER
5RHEBRNMARE, SRERE-KRAESTBELEDLERERERRENERAEER, ERAHE
RBRRIARART=Y . IAER T /M FHREFB AR AN T R E-Z AR R e, a7F ¥ H
TS EWTEIR TP .

XK ia
E-RRBEEMEAEY, RR=Y, REHH, RS

Copyright © 2018 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|18

TSNS B 25905 11 (Computer-aided drug design, CADD)HI A J& /& B % 45 #4 2E W2 5 iH 54k 27 ik
TR, {73 CADD BIRAERA V)BT 57T K i 25 ORI E Z BRI 1] [2] [3]. W14 CADD 4R
I NN 55 B 2 IR STV BT 0] 2 — AN 2RI VE FHEENR (4], 72 D& TT R A& P8 B4 -k, 4R
FZEE bR R AR A E R AL G X BB e A DU I T A0 5 B T it A S P 080 R 3 R DA
Tl SR [ Y BIE FEH LR CL 2 AU REL A 85 1) TCMD (Hh 2516 2250808 8 [5181 CNPD (Bl R AR =504 )
[6]55. W2SR CADD R —J7 H R KIFRLIT R NA, T58A R SIS 5, o5 — 7o K K465 25471
RIAIH, IAROE 24 1) 3 2% 1 P RSCA B A A B R 20 S BRI AT 78 408k 2001 4F S 7] 43 X # (inverse
docking) BE IFR [ 7], DAHREA By O R S50 i, 2588 SO R A SR 4 T Oop ) ik . BT
ZIVNEE Sy ¥ RE IR AL A B P AN TT TR, 40 AR T 52 AR A 1R 0 2 PN S T IR S5 44 (1) i ik, 40 INVDOCK
TarFis Dock. PharmMapper [8]55 801 TR AHGE T KR ML, BRRBE 22 (10 R SRV 14 1l o0 IR E 175 LR
IS, AEdE— PR E R S 2E SAE YEE T 204 =@ SRR O AT RE, X R 2 B R A TR
LA .

A E B BT e R A A I R SR P2 (W R BRFIRIE 9T, 2 20 A E BRI . A KRR =i
S E BT B SGWE 1 R,

2. FiEMRTE
2.1. XA~ E-RBEEEAEA SRR B A HE LR 5 FAHEE L8

2.1.1. =GR
CLRTIBA TR AL A ORI . SR AT 2GR PHFF 20 A BIIIR R B 22 B 2 100 2
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Figure 1. Existing natural products research target informatics means

E 1. BARAEIRRBLEREFR

[9] [10] [11] [12], MEA BRI AR EERRILEY | A&y 2, B MR FBH M 3 AP
S G AR 4 3 5% 4 ER 8 (Methicillin-resistant Staphylococcus aureus, MRSA, 7&K AZAER, LS
MEERI AW 2 FioR . S0 RFH 80k ko ik, SR E R A 1 B MIC {58 8 ng/mL, FH MBC {H
N 16 pg/mL; &9 2 i) MIC 154 16 pg/mL, F: MBC {8 64 pg/mL 24 73 & & S M0t ek, 7
HEE 48 h JE A T2, PULlrEb a9 1 M2 RS AR RA R, AABR
DU 25 M puAE RERE, X — W B ORISR . A ZIER T U0, i — %t BARER G
B P REAL AW B AL B0 U3 AT 0 1% DA R A R AR S 5G . SRER AR AU g, BODMEA ) 1 F 2 DA
e BT HE 1 T o B R L =AM B 7 45 R B 28 45 PharmMapper server, 485 XA IS5 # AL, 2R
MMM G, EFELRETARE, HAhZE0E NEIN . PharmMapper sever X BCAAR /)N 737 5 FH A 2 o
2 A BULEL, SRS IZ UL AT o T .

2.1.2. N FIRETRTRALTE

a1 A2 DL BRI T B R It = M a0 T4 s R 13 2 s

SRJE A DS3.0 B Prepare Ligand #EHUX =/ MU ST WAL R, 85 R o tb &4 1 34+ b
AR R, a2 SEA =M R IR, Tl ERWICE AT R SRR . R
3] 3 DAFEL S A R I T B PR
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2.1.3. 4k PBP2a 0 B AOTRALER

ARSI FEK | MRSA (1) PBP2a & FAE X #2532 /R 8 1 . /£ PDB £ 30 482 1D 4 4CIN
USR8 (R EIRAE DS3.0 AT A, il 3 B,

JEIEXT PBP2a ¥R [ 1 TAL BRI LS AR R A AOTE PR 25 10 SE X, LA 4 Bis.

2.1.4. FIF Discovery Studio 3.0 X%k 45 Ri# 1T 9 FIHERIETFIE L RAVLINRIE

HoEZAREAS T ERIT A T, FIA DS K LibDock FEHLEATHN T X2, A4
J& B DL 3 4 7 5 2 4055 H B AE(Absolute Energy). X % 28 30 #(Conf Number). #H%} H i fE(Relative
Energy), LLJZ LibDock 2% F143(LibDock Score) S #ffH, 55V W7 | frax. HA, &l H 5467
RN T 5 1 B8 B ARG B RE AN A0 B RESRRAEIN, 1200 4o PR x80B3 0 46565 1 EH e A AH
X E EHRERRAR, BRI A 2 0 R i P R . R 5 A VR P P AT B R DU 42 2 A
VG T B 8 5 . LibDock EEREZEA 46X F B RE AHXS B Ae AU 2 48 B iz 22 8 T o 45
LibDock £5#$14); LibDock £5& 1571wy, R WIHIHIFRIN AL s/ FBR SR o J3 70 4 — 4Eaf UG,
FRVCHC R fe v R AR U AT VR . S5 RWE 5 Fos.

R A E R

Figure 2. The structures of compounds 1 and 2 and vancomycin
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Figure 3. The 2D structures of PBP2a target protein
[ 3. PBP2a 8 H — REHEIT

Figure 4. The defined active site of the PBP2a receptor pro-
tein

[ 4. XA PBP2a ZAEBREMAS

(a) The docking result of vancomycin with PBP2a
(a) I EH L PBP2a (R4 1
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(b) The docking result of Compound 1 with PBP2a
(b) L& 1 5 PBP2a HIRHESE R

(c) The docking result of Compound 2 with PBP2a
(c) tb&¥ 2 55 PBP2a X545 R

Figure 5. 2D diagram of three compound molecular dockings for receptor PBP2a protein. (a) vancomycin, (b)
Compounds 1, (¢) Compound 2

5.3 MLAYISEAER PBP2a B 2D 3 FRHEE. () AEEER, (b) Ha¥W1, o Ha¥?2

Table 1. Docking parameter table of ligand and PBP2a
# 1. Bk 5 PBP2a MOxHES HIR

Ligand Name Absolute Energy Conf Number Relative Energy LibDock Score
VAR5 205.222 94 12.278 171.009
e HE R 110.596 20 17.397 132.226
Jef H 157.704 5 1.75514 128.212

3. BR5VHE
3.1. EREE-ERE S EENAESENE RS

A R C AR - 2R 2 S W0 AR AR PEAN 77 72 PharmMapper IR 55 254143 70 fit score R LA S WL fig 14 44 74 &5
AR S G DL, RIARSEIG N Bk 3% | EC/A S PBP2a XIS 40R 0, tha4 1 Fl 2 5FEM

XTI BN PBP2a HOSMEIVEIAHEL, AT# IS IERSS THERK TS ER, XRS5 HIMIE
BORERBIE R G — B XEAR 1 SIS HE— P Ml B, ARG 5325 T K A RE A
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FEBAS KA LR A RSN RE R 1S, G 1 PUmiE ae i BRATRRF I FC AN R B, 7
N EARRAR S AL EYAREEE, B EER 48h B EMAHS . XN TR 7RSS
Or T REARNE R 2R 5 S G I 25 0 . AT AT R e T B R O TR G SRR NI MR, T
SFEERG M LR A AR A, 4%t F B RERE ST, TEIX RO, 2590 B O 340 G A8 S 2 R S 431 N e
W 1 T R R IS Absolute Energys 35— 71t & R E AW A A 2, TERSE G
&%, LA X HFLS, Wk 1 B ERNE R Conf Number: FTPAT 8 RS0 i
& IEPERAEs TN TRE EAR R AR AL S 0 TR R B RE S SRR S, S 50ENE
FARI13], XFHER AT 2 A AR RN 5, BN 2505 AR TR VR R e, ek 1 i)
&%) 1 1) LibDock Score (1343 132.226), HUwBCRFME . AT WL 1 HHLEY) 2 7055184k
IR, KA BARAS Z BRI, R E T T R

3.2. EREF-EEESMEEERNLERIN

oG R - R B B AW WA AR BIVER 7. PBP2a W (S JEBR IR IE T LS 1% 1 48 5
BGPTSR B E T Ji iR % 5 PBP2a I JLERYR L ValB 277, LysB 273, AspB:
295, AspB 275 HEEIEH, 5 SerB72. AsnB 306 SR EBRAFEMVO L I/EH, LLELS TrpB 205 F—
A o-P A EAEH: XA 1, ©5 PBP2a 45& IR T B ValB 277, LysB 316, GluB 294
SHEER, Leu B147 fEAEMISEHE IE A LysB 273 #) P-n 3L5E1E: L& 2 5 PBP2a 45 &
TERCT 5466 1 MIEF LysB 273 () P-n 3L5E/EH 71, A B A BEE Y AERINELA-EE 24
YIAR AT R AR 22 58 AL, DLJZ LA ArgA 298, ThrA 08. TyrB 105 HIEBEAFE AT SerA 306 [HTE{EtE Fy
YER 77 28 EREEA RN B S =B IRE, 5 5 3R W AR 32 B2 DL 2 25 30 i B R i AR i
KEESWER, NTEEAFRERER: EAVRBZEFS L SYN52 LA LysB 273 1) P-n HHE LA AE 2
PR R AL (S 1 VAR 7 7 SN T B 2 B a5 607 e B2 BT 00 1 B A AR R /R BRI 80k
2orHr, EAEY T BRR ARSI E AR EEH RE L, 5 BB PBP2a AL &
k.

4. &g

BIFFEUERT, 0 %5 3R A AL e 3 a1 ] 5 D 2 o 1 40 B ) RS T A5 4 B TG ik A A, FELLE
2R A, DRI 2 PR PH A R B AR R [14] . B35 TR R RO R OB FE TR, 57 8
AR E SR H P LS 8 11 PBP2a i P D SRR ST IS R ELAE L, B ARIE R 5 NAM-
A NAG-Hk b D-PI 2Bt A 2B A S I AR A LR, AR R Tt i “MMg8” /£ 17 D-INA
BENERR L, BHIE T NAM-KS NAG-IEZ SIREBEE 2R IE M. 55— J5m, SRS ERRst 7 Rgss
“H A E PBP2a IHT MRSA (PEFIHLE], AT 2N B-R R A2 WAL &4 1 A 2 SR 18 R
I PBP2a 1 HI BRI ORI 22 A VEPP A o ASSCHRE T BATHT IR A LAY B-IRCR AR e R AR 54 1 A0 2 1
FA B9 O R I 1, RO R TR L 7 7 7 IR S ) B-IRR B2 BRI G 1 A0 2,
MTULRIZIA G BA R EEROTIRILE, RMEET MRSA X HEATEARA 251E2H PBP2a
P SHIBLE], DN B AR R RS 1 A 2 ARSI R, AR Ros i 5 #EER
1 PBP2a WA ELAE ISR AR A0 77, A5 AT RER A SEIRIUAT B- A LRGSR PR FAF AR IR 24 1k 10 B fE
SRR AR f- N LRGSR BUAE R 2GR DR I 259 56 AL &4 - RS BEE X 0+ B i 25 TR FU il 2ot
THARAM ) = 7K PBP2a He JIRER HOVE PEAL SN 70 THRET B siai ), 2 i p- N Bk R A 2R 245 P i e 7
.
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