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Application of molecular docking in the screening of quorum
sensing inhibitors: a review
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Abstract: Quorum sensing inhibitors target the quorum sensing system ubiquitous in pathogenic
bacteria to block the biofilm formation or regulate the expression of virulence genes without
threatening bacterial growth. Therefore, they are less likely to trigger bacterial resistance and
serve as ideal antibacterial synergists. Molecular docking is one of the virtual screening
techniques, characterized by a clear target, high efficiency, low cost means of drug research and
development. This paper introduces the main modules of molecular docking and the advances in
the application of this technique in the screening of quorum sensing inhibitors.
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BEEHAE R AR T 24 T SR g 2 v o
N A BB, BAESSTE ) 70 T ABETS,
#2050 4= AT RS 3 1 000 7 AFET, I,
FHFERIT R E TR A BE . T JLAE A DG AR
FEUREON R 40 B R R A BEACRR N (quorum
sensing, QS)RBAFIE, LRGN LIl 355
TR R Rk R R A TR Y BUR RE ) - A AL
AREAJZ N P17 (quorum  sensing inhibitor, QSI)
DLT4E QS 55 A m . BH LE 20 B A P s i TE
A 7 2R R AT S5 R B RE T, 38 B/ i 2
YRR B H 0, X AR T A ) B e F 1t
— TR

e QSI 1)y ik 32 % Sy vy i 1 i 16 B ig 4
i 176 o 1o 0 2 O R N AR 58 T e DN B H Bl
A HRAE 2R G0k SR F A i IO , 12007 1
A, TAERAR . FEnT B A5 RN SR, Tk
ORI ARPRAR . HE AT BE £ R (virtual screening,
V) AR 2 Wi e, TS A DGR
A BB R Ak W 0 B5CH e v O LR VR 1Y
S R A IATIEMEIEN A — R kU0 %
AR FLALFE SR L A TR A 5032 24
4 A i A TNV A B () QST B
W QS 15570 F)ai Z MG e h o g i itk A7
AT , 38 A E RS T — 2 2004 i S B s
FZ T 5 o o 3R N A AR i e
B QST, 2y AL, HA SR
RAA SIS . B ILER N T QST i e RE
AR sk /N T 67 73 P a0 i o 1 3 FR1 , AT
T4 QST HEFE . A SCIRIE 14 XHHEH AR
TERI QSI FR I, &4 T Hrik G
WESCHE 2N o -0, IR ANTE QS 17
SRR SRS E AL QST MR, LU
b QSITEBEZy . it 5E 2 7 i ai & 5 1 32
=%,

1 BFARRR R 1 6 57

Har, QSIZEEZM | pivatdm s, &
i PRV RIK 7= S e e IR 7 U YA 1 22 e
HR A FEAE AR AR FH o 42 BEOAS [R5 AT R R AR
QSI FIA A1 QSI, KER QSI XAl 4143 hy A%
A B MR L IR LA K BTA
o FLAN T2 RN, AL E 2 (1) B
fik Bt 3 & 22 2 R N TR 2K 43 F (acylated
homoserine lactones, AHLs) |d] J§ 5% & 2 [ =%,
AHLs & BTG ;s (2) WSS F =4
(3) B9 015 @) 590 TR
5 Z R E A, XN TR QSI
Y HEAR -

RE QSI AH A Z ML, (A mHIGE —
SE AR IR R, AR AR . BRI T
RIVER . BB AEAE RN 25055 . (1) eI
BAK. BAR QS {5 FHEVFZ8URI M E P
A VR (R A 2 T X Su (5 5 A1
WS 5 THED WM AERSR, HIBESY
11 2843 F (autoinducer-2, AI-2)iA 540 . 4 ity
%4, DNA BE AL EMCHEERFRE AL, (2)
R Y RIE T o 2EX) QS #il i &b, QSI
S A W) S 43 DA T S S50 U A T 1 A ol
JBC, ATRES S| R B | i RE" s (3) it 2
TEAH ST v e PR 2 A BRI TR 2 Rl QST
PRSI MR D A Tk 227 T o 245 42 2 p A7
HEFE LA U BRIk, FEEA T 259 0 2k iy
JNEXT DA b [l R 5 A 2%

2 AT THENENFEE
QSI # By fL A

2.1 SFFMNEEA
43 F Xt (molecular docking) & —Fhil i B,
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3 193 W7 32 AR BEAA 28 SRR AE S A L A PR S 991
37 R EC AR 25 A B B i, LR R
HENE RNy 75 Z IR R A B S A 0 iR
AU AR QST MR AR NI 1 f
N, WEZIREAR 3D Sk, R
XA G B R R T, SE T2 IRE A
B g P A 5, 4 IR AR R AN R DR 5
INFTFACE 5 ZAREE L Z IR SR RN,
FRARE AT o0 25 Rk PR HE 4 SR /Ny F ik A 1A
Wy, DN O 6 BB I 40T QS Mk
%%[20-21]0
22 REMOSFNERMYE

TE 1 2 B WF 2T Fm B TR A 4 1 R
B, el AutoDock . DOCK il GOLD 4,
ENTERHA ML TEE, HXA£AEME, W
Uk, 7 3 5 43 1 o 2 B B i R A R A2
REE B B AL R e ik B, H o
TR L 12227 b R B e Ak
B A AT O 2 B 3 R R W X R
P SEa L x ]l 2 e 2 i Oy R A T
i 2 o

2.3 ERNHIEE

PR 3T X HAROR I H 25 G, £ 1 T
VEAb AR PR R 2 A A X HERE R )
R T BT AL B i, R TR 2
I A S, L, SRR A B R
KEE, ARG T XHERH AR R (R
2), MR AT AR AR EE TR U S 2] L
JR SR R AR A 18 A B A e
24 ZTHREOERNENLRITM

AR QST S — 20 & AR BURE G 2 1A 2
) = 2E S5 4 . & iS5 5 & (protein data
bank, PDB)HHICL A 10 Z AN —LE4H)
fH8., AILagE AR AR M AP, o —t
EAH QSIHE S FEAWA ARt it 21
FE, TR QSRS TS AN e SN
TP G 5 TN TR R AN B A9 2 1 4540 T LAGE
3 [E E Z Y+ AR {5 BoHp U (National Center for
Biotechnology Information, NCBI)& Mk e 25 4%
s & 05 B iR P 95 S )
P gLk PO AlphaFoldP W i 2 ) 3145
Dok AT I

. Proein . Protein Set bindin
 andligand ~ and ligand : &
[+ Structure of | /- Add hydrogens | - Set up the * Rank - Purchase of
the protein (3D | | - Select proper docking region according target compound
structure) tautomer/stereoi | according to the | to the score + Inhibition of
 Download the| | -somer protein active QS activity test
ligand (3D * Check proton- sits
\  structure) ation state(s)

1 ET 5 FIHENELFE QSI ARIZE
Figure 1

A brief flowchart of virtual screening based on molecular docking.
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*1 BHD TXEERF

Table 1 The prevalent molecular docking programs

K AL 12 1 FYE (ETIE e W RUR

Name Optimization method Range of application Scoring function Speed Authority

DOCK B EHF-/Nr T 1Y FMALEIREE VB o PR B2k
Fragment growth Protein-ligand Molecular force field, surface and chemical Fast  Free

environment matching score

AutoDock U LIERN EHFE-/Nr T PEE TR S — B ik
Genetic algorithm Protein-ligand Environment matching score General Free

ICM-Docking  FfiflL4 )l fk EH /N T 25 [ i REPEAN R IS Wk
Stochastic global Protein-ligand Semi-empirical free energy evaluation Fast  Charge
optimization function

GOLD AR CHENC\VIs L A BEEAN pRE IS Wk
Genetic algorithm Protein-ligand Semi-empirical free energy evaluation function Fast  Charge

FlexX B EHAR-/Nr T g A REEAN R AR LS ek
Fragment growth Protein-ligand Semi-empirical free energy evaluation function Fast  Charge

AutoDock Vina &5k EHR-/Nr T IV CAS 3 LS B
Genetic algorithm Protein-ligand Environment matching score Fast  Free

ZDock IR LY i e A e i { Wik { IO CAPRI*, 7} 373 & et
Geometric matching, Protein-protein CAPRI*, molecular position Slow  Free
molecular dynamics

Hex JLARTVE i AR CAPRI* L A
Geometric matching Protein-protein Fast  Free

®2 ERETEVENGE SRR

Table 2 Common computer virtual filtering databases

B 12 4 PR ey ki A
Database name  Number of compounds (x10*) Characteristic
ZINC >3 500 $244L/NyF SMILES . MOL2 Fil SDF 4% XSO AR g ., v e ik

AT WAL 1 B D 3K 1 50 36 Mk
Multi-format SMILES, MOL2, SDF files and supplier information are provided
for direct virtual screening and post-purchase experimental verification

PubChem 1 AHVNT TV PR %, SR BERH DG SCRR S
Small organic molecule bioactivity database, providing relevant literature support
BindingDB 61 FEXTEE A AN T Z A AR, BERE AR AR 4 FR . PP AL 25

PR SRR AR R A 2 RO U R
For the interaction between proteins and small molecules, it can be searched
by target name, sequence, drug name, structure, and pathway information

TCM 2 ERD B 2 R, SR AR 2D 3D RURSL, FTEE T R
Database@Taiwan Non-commercial traditional Chinese medicine database, provides compounds
in 2D and 3D format, can be directly downloaded for use
TCMD 4 E BT B WOoR B2/ NV TR, RS EER . YR
NEBLUCYSEIDE NI

At present, the world’s largest and most comprehensive collection of small molecule
database of traditional Chinese medicine, including structural information, plant
sources, pharmacological information, literature information, etc.

TCMSP 3 ALH [ 25 E%M4%ﬁ¢%,ﬁ%mmﬁm%,mu¢%ﬁ,%é
ke e DA )
It included 499 Chinese medicines registered in Chinese Pharmacopoeia,
containing 29 384 ingredients and 3 311 targets. The compounds provided
pharmacokinetic information

SPECS 35 KIRFWIRPhSALSE HE) . R WETEAEY), fLE Wl AE SPECS 24 ]Il
I HALEE>80%
The types of natural products include plants, fungi, and Marine organisms,
and the compounds can be purchased at SPECS with a purity of >80%
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Xof T TN L ) R PSS TR A T X LA T R
I, DIE 2 AT 5. SAVES S RS
=G 2 — . SAVES E-HH#4E T 6 Fif
AL, ATRL AR PDB SO, SR)E 6 4
B TR B PR, AR LR GE AT B Y
Verify3D, PROCHECK ix 2 FiFAhits:, f#/H
AT 38 28 TE S E A IE AR Y DI A AR 7R 3k 21
b DAERIDFREE R, 80% M AR
HUBRE 1 45H AT LA PDB B i A 2R ok
(3 3), HAthi@ I BRI FOm 1S 2]

3 AETFLHFREBARFHE QSI
R EAR il

2HT H 28 B T X R AR A5 B a2 0T
RN BT DR, O 28808 258006 YT 5T
RN EERNTBL, 82 HT QST i,
i H B N ANFE R B R A T v e e B
B4 7 3 3k S B T R R RER: o A Sext i i
I FXHHEF ARG E R A QST A TIL R 3),
Btk N 2% HZEHAT, DA E 2R N

*3 FADFIHERRTGE QSI FARERAVLE

fi5 (acylated homoserine lactone, AHL), AI-2, H
7S Y2545 F (autoinducer-3, AI-3), ¥ HM:A(E
24y F(diffusible signalling factor, DSF)P% | &8
L A7 v 15 16 25 5 5 43 (pseudomonas  quinolone
signal, PQS)°Y.  Hi%5 % ik (autoinducing peptide,
AIP)F1 B Wk %% (diketopiperazine, DKP)** Jy {5
SO REHFETZRAHE . B
WRRE AR EE RS 0T, 52K
G a2l A BRI, SE TR Z R0 A 3Ty
WA RO AYEIE R . AT B P A A
B

3.1 FEZ[AME AHL &%

22 FHAPERE — L. LuxI/R K QS #458, 7F
LuxI & BCEGAE T, S- 17 B o 2 2
(S-adenosylmethionine, SAM)-5BtELZAKE 15
B AHLs, 4 AHLs ¥ 645 20 1 25 B2 1) 3 hn 2]
BMER, S5RAEEN LuxR Z w4, m
LuxR BRI 55K DNA FPA456, MK
TWASE B3 i ik, Hodr, X g i
Jitd & (Pseudomonas aeruginosa, Pa) QS £ 4t )
Rz

Table 3 Summary of studies on screening QSI by molecular docking technique

Bacterial name Protein modeling approach  Database name

Docking software Target Number Reference

Pa PDB Internal database
Pa SWISS-MODEL TCM

Pa PDB ZINC

Pa PDB Chemfaces

Pa PDB ZINC (fda)

Pa PDB Internal database

SWISS-MODEL
SWISS-MODEL

P. fluorescens

Aeromonas sobria TCSMP

Sreptococcus PDB ZINC (lead-like)
pneumoniae

A. hydrophila i-TASSER, SWISS-MODEL ZINC

V. harveyi PDB In-house

V. harveyi PDB SPECS

No name SWISS-MODEL FIMM

ChEBI, ZINC and TCM

Auto Dock Vina pgsR 1 [1]

ICM-DOCK RhIR 10 [38]
Auto Dock Vina LasR 34 [39]
Glide LasR 3 [40]
Auto Dock Vina pgsR 4 [41]
Auto Dock Vina LasR, pgsR 10 [42]
Surflex-Dock Luxl, LuxR 11 [43]
LibDock LuxI, LuxR 30 [44]
DOCK MTAN 53 [45]
DOCK LuxS 7 [46]
GOLD LuxP 10 [47]
DOCK LuxPQ 42 [48]
Glide LsrK 104 [49]
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3.1.1 fAFEBRPME QSI HIFik

£ Pa, HATAIM QS REFEHA las
R4, thl REEM pgs R4, CERMZIAER
F %A RhIR, LasR fll PgsR 45, ‘B 17E Pa B4
EINE Xkl S S 2 N E AV Sk By S S
i QSI, Fr kAR Ak & W 2 i e ik i By
Pl Pa LE IR RTE 1 . S TR 2 7 A R
BRI R AN

s i S BT R U AR A7 57 RhIR 2K
EEAW = REEM )G, E@it ICM-DOCK Xt
TN RO AT A, R3] 10 M2
WE A EA —ESAIMBTER S idE T
/Ny T BE R PR TR B T 2 OB N SRR
HATIEPERAIE , 25 REHIX 2 Fh 2/ Ny 196
il QS RGIRE S, XIFH N PDB Mk A
ZH LasR &HHM 3D 45#))5, FIH AutoDock
Vina # /5 ZINC Bda b 13 TARRNIFF
WAV T o054 AWK T 4 FluNorFik
Frifteiae, SEmPtE® PCR RUIA 3 Fifk
E WMl QS MKIEH (lasl | lasR il lasB) Ay ik it
4H8 . Zhong ZFIL) LasR & [ M4, il
it Glide #Xf4-7E Chemfaces (4 2 i 1k H b ik
G, W RERILER-T- KRBT . KM
FEHIA S LasR EAALGHES), X 3 FbE
PiBIResnl Pa b MR . SRR R . PR
FEFN B A A0 AR . Mellini 2515 F%) Pa 1
pas BEARER N 248, Eid AutoDock Vina 3R {FXF
1 467 Tt FDA HLMERIZG WA i e, 455 4 Fh
5 PqsR A ARSI, S5 RNPiHE
P 25V B SRR PqsR T il v 85 1 JE R 5%
KA —E M, XIUHFFESEE T FDA HEER)
91 QST RYRTRENE, A& BUHT Y QSI $&4it
TR

Bkl K*PL LasR il PqsR 32K 1 K
e, N 60 Fft AR v B 24 P I v i

10 FIEYERLSY, Lk S 2R G A IR S
10 Fl/INF R AT AE AN 5210 Pa iE & A 8 oL T
TR ERIE 8 Hor, REBRFLR X Patk
Yy w R BB s M A L R R
58.85%+2.03%, HA WM N ALY H L&Y RIS
71, Mok M 11+ AutoDock Vina #4-AEZ A E
1 PqsR AYTE PR S B I B 2 Xk, 452
INTFERBEYS PasR MTEPEN S S5 G, @il
WS IR 2= R BB QS AU AH G R A,
WSk = - AR FS AT s 5 . A B9 R
B, TEidt PR I % QST g+ 2 4
2 VA 1 (] B 7 228 T 4 R 7 R X e 3, EL TR
X2 AN A ARSI 4 TE QS
TEPE R RE MR . Btk , 74 5 s e vt 245
VR 1 R IF E AT BB 254 8B QST WA B, itk
Ab, TEFfZE QSI B, —Jyifi A LIRS 2 AR
P19 PR A e 3 X A ) DX ke 4 O
RO oy — 5 AT LR AN B 454 S Ak G it
AR AT e B2 Wl 5 M s i e e 5 0
3.1.2 H4E QSI ik

¢ VAR LY 7 (Pseudomonas fluorescens) fF
VGV AR, AT R FLA & . LA ROIK T
MBS IR, DAL QS Ml i 4R A 2 s il Al
REMEPE T B B i e A R S R 2R T
WL LuxI Al LuxR X8 a0, il s 470
TR, B WIS ZE 5355080 2 v g 40007 228 L AL
R, PEERTE. (H-JLER. (-RILER,
WEFIRINER . B R AT | e B AT 21 3R 53k
17 QS PHIEHEIUE. S5 EM, (H-JLAFEA]
DA S8 25 400 10 00 AT R Uk Bl DL B A P
AN B AR o R 2 B IR R A BRI TR
(Aeromonas sobria)th J& 7K 7= it 5 WA B —Flr, P
e A 3 ] VR R AR AR 1S Lux /R 24K 8 19 3D
BEAYSS , FI ] LibDock 3 A% 58 H 245 88 g
ik QSI, R W x, XFF LuxI F1 LuxR FiFp
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FE AL E] 14 AR 16 /N Y 206
PRI IE & B, &0 22 2R R FY 0 o 22 B 5 et A
MR QS BT R ALEAT IR A,
WA YR ETE A%, | 32 Sk D R RS 45, 1
LA 2 3% B 4 24 L 2K iR H g 7 AL
S5 LuxR EAERIELES . KREELJRIR ISR
MBS QSI MIRIL, XK ™ b iy 28 At R i
i PR A A B S E.

3.2 EZMHME AIP RS

2 PR B — ROE o KR AR 5 i T
fF R, HEF 2 MR AR, AIP 752
T A Y32 B A B E A A T B A
o7 3 DR fg e TR 0T LR f6) 2 BH R TR 4
PR, I AIP RN HTRK AgrD ZE 1IN T,
TR AP ANBE A B ZE B AR, T2 R
SRR AgrB Yk BIA0AEA, 7E B E 40 i N
5 HA N AR RN AgrC MANR 454,
AT B2 AR EE 11 AgrA BERML, JEIm 51— R4
B SR FIFELT, XA ALME S L R 5
oA B2 JUAT B A A (B[R] ) 2 R i
FHE ComXPH,

SR, 45 KR 43 R R AR T i 1% R GE
QSI W HF5E I AT 12 . Kiran %P2 5+
RNAIII-inhibiting peptide (RIP)Z4 %5 11§ 2 ) J5
2, NEA 30 AN T AL A 50 12 Hh i ik
RIP AEARIE MUY o I T 52 AR 25 20 A RS TR 7y
Ty R T B ASCR B R H BT B S R
DRIt , 7 X6 R AR B3 2 A 7 i e B R P S e Bt
Tk
3.3 ZEHBWAIL2 2%

AL-2 FERIERN 2 S8 A = BH PR TR i 22 9]
PERE A, A i s AT I s iAo |
SEEMAR R AR MR R L I R A AT B B0
R RN . ROFEDITEN ABC 7%
8 RGN XA QS ARG LA IR BRIk

EWNES 1. RV, S-IRTTFH AR
(S-adenosine methionine, SAM)Zx%21d— R4
2 A AL )N S E LuxS B pgfEfe T Ak 3 i 5
Yy AL-2, AL-2 53 IBBIAAEANG 2 5 Z AR
&5k RS, Wik, VFE2F5E AL
AL-2 EEZARE 1 LuxS ., LuxP 25k §8 5 R i
ALY QSL.

5'- H i It 17 A% 11 [ (5'-methylthioadenosine
nucleosidase, MTAN) RE 1 & 5'- B &% I #
(5'-methylthioadenosine, MTA)&Y, S-f7H =2 bt
7 12 (S-adenosylhomocysteine, SAH ) ;=4 5'-H
Wi (B )&% % (5'-methylthioribose, MTR)E;, S-1Z%#H
155 D 2R (S-ribosylhomocysteine, SRH)FIfFIE
W, M SRH 2xZ8id — RN A AL S A 1L AT-2,
XTEF]FH DOCK 27 %f ZINC Hdls PE A 7 ik
S MRS T 373 45 MTA LB/
o3, KEESRA 53 NECA T A5G BNE RN
RBE, JRBUS TRAFAT 4 R, Ikohdid
SN TS Z R E AR A SR T —
BB S5 A, W Q114 Ad24,S306 il D438 21,
XL AT B B /N3 5 R A SRR A T
B, SHIF BT MTAN HHIFHR AL T—2 1
PLEMRE . Al DRI T LuxS HEH
) = RESHFINEE, 18 DOCK # 44} ZINC
BAR R AT L , AR e A2 P o e T =
B 23-RNE-L-AREN BisfbaY); &35
PEIRIGIE 523230 1 5 7E 40 wmol/L ik T % AI-2
QS RGN TAT . =L LuxP
B, it GOLD ik QSI, HAF5] 10 4>
BTEMAL A, Hob 3,5- T R-N-(2-TR-4- A L
H)-4- I H I (YB-DI SR, Hix
G I ZE A AR T o X IS o N TS
AL LuxP ISR AL T8 2 Sk . Tiang
PR E LuxP 5 LuxQ M %SS4
AL-2-LuxPQ E&WIkfink QS R4, HIIAN
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¥ LuxPQ 1E8 QSI bR HER; 4k, BT
Bassler S210 % &R A1 1 LuxPQ 5 AL-2 E-& Y ik
%, A1 H DOCK F2J¥ %t SPECS b2 %4
PESATH RIS B 42 MEEY), SR RiEE
WA 7 Fiib A PrREsS il G 4 FC IR (Mibrio
harveyi)f) QS B4,

LsrK R fb i AL-2 filh & QS ZRIK I I )¢
SHAPUR, T LstK RIS G 07 sl H AR T
AIRE G, Rt iBe A 40 e S A R R A —
PR . Medarametla 251857 T LsrK 4 3D £
TS, XA 132 566 Fiib A4 FIMM 4 122
PEATO L , M RIS A 6 MEB YRk E
i LstK BAMEIFR], %45 RAGIFH LsrK B
TR, T oS R AL2 g
LstK ARl R4 0L T T #E. Linciano %1%
WA T LsrK By 2 DE5t . N g, C
AR, LsrK AYTE RO S AL TF 2 AN Ehi iR
FRY2L0, W HAS T ATP FUEYAH AR
A5 AR E H R 5 LsrK M5 s R0,
DR AT ) R 9 2 ) R4 B IR 2 R Y o

PEHGE , PEREA YR TE R A 80%
)20 TR JER e 2 AR AT TR AT %, A 0 B 4 Y X 45 o
Pk I 250 R IEIR S T R A 10—
1 000 F5%, F MW RIAE R QS 544
PR HOA DG, AN 8 B (B K-
QS BENE 5 M 41 B A= W g BB A T B Y Tiang 210
DL LuxP 28 UM AR LR 14 Mk ib S
Wi DA R RN BB170 W5 AR & T 4k
A1 Str7410 ARSI QS Mg, 7E(A&S
TR H A 2 A A1 BB T < v R 2 BR A
JEREFR, UEP Str7410 BERSIN IR & R A A Pk
BB AL, FF EL Str7410 SHi: ZEB s
it B 42 55 1 TR G TR R A 1 e 2 B i AR 2R
AR . Mok ZEUIE I A 2 KRB AL M) QS 1
FERACRAL S, HH SRR Pa XPAS

BRI A2 10 pg/mL FEARE] 1 pg/mL, X
ERE F LR MR R B T LR R A
PR R AR B 38, ik SERIF ST IR B 42 25 30 QS
FIE A% 388 3 410 ) A= 0 0 ) T 5 | R 240 A X b A
FIPURME H As , EXTTPT AR F N 2 — R BT
SR o AR H A G S P AR R A P EIE A
QST Y iz TR L FE M, S 15 AT LAAE ST X HERT LA
QS F& 1A 24 26 11 R F VR S22 AR R A T i e, B
H TR QS Fibu Ak Rt 25 AR A X i B IE N 2
i, BFRiE—LRE,

4 HiE

4.1 HFXEREARTHIE QSI HIEMR M

O TS RERARAE QST TR AFAE S — & 1)
JRIBRPE. (1) HETHICE BTN T B, Xt
PR S T RE A 22, AR 2R PH M 22
R P S T R0 (2) B304 2 AR i 2 3o e v h A7 A
[B) 0, bE AN PE A& gl Mo gt 245
B PR AR KRR ZREN A SWE
L S A e 3 VAN SN ) BBl PO R s 0
e o AT B 0 BRI W I AN BB AFT 40 45 St
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