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Molecular docking of AzanOBP3 in jewel beetle Agrilus zanthoxylumi
with its host volatiles
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(1. College of Forestry, Northwest A&F University, Yangling 712100, Shaanxi Province, China; 2. Chengdu Institute of
Biology, Chinese Academy of Sciences, Chengdu 610041, Sichuan Province, China)

Abstract: In order to clarify the binding mode and ability of AzanOBP3 in Agrilus zanthoxylumi with
the main volatiles from its host Zanthoxylum bungeanum, Signal P 5.0 and ProParam Tool-ExPASy soft-
wares were used to predict the basic properties of AzanOBP3. The Swiss-model was used to construct
homologous models of AzanOBP3, and the model equality was evaluated using Verify-3D, ERRAT and
Procheck. AutoDock Tool 1.5.6 was used to perform molecular docking analysis on AzanOBP3 model
and 46 main host volatiles. The results showed that the quality of the homology modeling of AzanOBP3
in A. zanthoxylumi was reliable, and its Verify-3D, ERRAT, and ProCheck scores all met the homology
modeling requirements. Molecular docking showed that AzanOBP3 combined with 46 host volatiles

mainly through hydrogen bonding, hydrophobic interaction and van der Waals force. The binding ability
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of 13 chain ligands to AzanOBP3 was weaker than that of 33 cyclic ligands. Among them, linalool and

a-cubebene performed better, with a free binding energy of —5.2 kJ/mol and -6.6 kJ/mol, respectively.

Four kinds of chain ligands (linalyl acetate, linalool, geranyl acetate and allo-ocimene) and ten kinds of

cyclic ligands (terpineol acetate, f-caryophyllene, humulene, 3-carene, piperene, a-cubebene, f-elemene,

cis-3-hexenyl phenylacetate, a-copaene and f-sesquiphellandrene) were screened out, which stably bo-

und to AzanOBP3. AzanOBP3 had a binding capacity with main host plant volatiles, suggested a signifi-

cant role in insect feeding and host locating.

Key words: Agrilus zanthoxylumi; odorant binding protein; host volatile; homology modeling; molecu-

lar docking
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responding residues are identical or similar, and the green numbers indicate the disulfide bonds formed by cysteine.

E1 #MESTTS%REAEH AzanOBP3 5EEE B CquiOBP1 #9551 Eb Xt
Fig. 1 Sequence alignment of AzanOBP3 and homologous proteins CquiOBP1
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Fig. 2 Tertiary structure of AzanOBP3
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Fig. 3 Ramachandran plots of homologous model of AzanOBP3
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BEBREFS 485 Amino acid residue number: abbribation

a: WAL A: R ; K: BEN; L: &M M: WEERR; T: BHEMR; D: RAAIR; I #2280k G: HEAR; R: HER;
C: VIR S: 22540%; E: B%R; P: IR ; N: KW H: 4H%%; V: #i%%. a: Amino acid; A: alanine; K: lysine; L: leu-
cine; M: methionine; T: threonine; D: aspartic acid; I: isoleucine; G: glycine; R: arginine; C: cysteine; S: serine; E: glutamic acid; P:

proline; N: asparagine; H: histidine; V: valine.

B4 HHEZTTERESE S AzanOBP3 A Verify-3D 15454 R
Fig. 4 Verify-3D scores for homologous model of AzanOBP3
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{g: 95% error

iRZ1H Error value

REBBREFS Amino acid residue number
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Fig. 5 Error values of residues in the homologous model of AzanOBP3 evaluated by using ERRAT
K rh i a2 R iR 22 (H<95%, A8 3R 95%<iR 22 {H<99%. White color indicates the error value<95%, black color indicates
95%x<the error value<99%.
F1 EMESTTEKE S EH AzanOBP3 SHURE A5 T3
Table 1 Molecular docking of AzanOBP3 with chain ligand molecules

e HETHE
SRR %Eﬁé‘f% Binding B St S
Odor volatile compound VAR energy/ H.ydroph'oblc Hydrogen van der Waals force
CAS no. interaction
(kJ/mol)
JiIeE ER=2 123-35-3  -4.7 Leul4, Trp57, Met77, Ile81, —  Leu5l, Tyr53, Arg73, Glul0, His115
Olefin Myrence Phe84, Leull8, His105, Trpl16,
Phell7

% 7216-56-0 —5.1 le37, Tyrl02, Lys106, Alal09, —  Tyr35, Glu38, Asp39, Met48, His105,

Allo-ocimene Trpll6 Glul10

B2 Wk 3779-61-1 -3.8 Lys36, Lys106, Prol113 —  Alal0, Tyr35, Glu38, Glul10

Trans-p-ocimene

o-B Bk 502-99-8  -3.7 Leul3, Leul4, Phel7, Trp57, —  Ser55, Lys56, Thr72, Arg73

a-ocimene Vall0
Jrefs 2-FFE ke 1560-84-5 -39 Argl, Ile32, Lys33, His108 —  Pro6, Leull, Leul4, Lys15, Asp29,
Ethers 2-methylelcosane Tyr35, Phell7, Leull8
s 5 78-70-6 =52 Leul4, Leu51, Trp57, Leull8  Arg73, Tyr5, Met77, 1le81, Phe84, Hisl05,
Alcohol  Linalool Glul08 Hisl15, Trpl116, Phell7

T 106-24-1 -4.8 1le81, Phell7, Trp57, Leul4, Glul08 Phel08, Trpl16, Met77, Arg73,

Geraniol Leull8, Leu51 His105

Jea-2-CV -1 928-95-0  —-4.0 — Lys106 TIle37, Glu38, Asp39, Met48, Tyr102,

Trans-2-hexen-1-ol His105, Alal09, Glul10, Trpl116

-3-C4-1-18  928-96-1  —4.0 Ile37, Tyrl02, Lys106, Trpl16  Tyr35  Lys36, Glu38, Asp39, Met48, His105,

cis-3-hexen-1-ol Alal09, Glul10
[IEES 2-F =Ll 593-08-8 -4.8 Lysl5 Arg73 Leull, Leuld, Hisl8, Tyr47, Leu51,
Ketone 2-tridecanone Trp57, His105, Phel17, Leull8
[lgs JZ R -2-C 6728-26-3 -4.1 Lysl06 Tyr102 Tyr35, Lys36, Metd8, Glu38, Ile37,
Aldehydes Trans-2-hexenal His105, Ala109, Glul10, Trp116
[UEES LIRS TG 115-95-7  =5.1 Tyr35, Prol13, Trpl16 Glu38 Argl, Lys36, Ile37, Lys106, Alal09,
Ester Linalyl acetate Glull0

TR g 105-87-3  =5.1 Phel7, Trp57, Vall0, Leul3, —  Ser55, Thr72, Arg73

Geranyl acetate

Leul4

— RN A K IZAME AN Z SR . — indicates that no amino acids of this type of action has been found.

SERBCIA T o2 W -2 Wi AN L LR
i L 2-F R e DA SO 2 ) 4 5 AzanOBP3

SO B KA E ARSI 1454

A o- % B 5
AzanOBP3 254 BE 1 B A AR IR B AR TE 55, H A
25 A BEN-3.7 kI/mol. a-% BG4S & 104806 T
AzanOBP3 45 & [ () F2 18, [R] B PIT Ak i 285 5 11 484

e A /NS o S BB K M (8] 7-C) |, T BOH 53
TXHERE I35 o AT T Ab 25560 & (K 7-D) &
L, Trp57(5.06 A) \Leul3(4.15 A) \Val10(3.81 A) |
Leul4(4.45 A)F1Phel4(5.35 A) X 5 P& IEFR LB
IRAE 0 SR 45 A0 05, B LR Lys56 . Ser55 .\ Thr72
1 Arg73 &G4 T &5 G005 (K1 6-B) o
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Ju 84 /7 van der Waals force N &% Hydrogen B /K& Hydrophobic interaction

A s A MET B XRSI;
ALT5 e ATT -
AS1 LEU
LEU LYS A:13
T K14 A:56
A:84
 — '
\—a s N VAL
N N N A:10
AR P S TRP b v
- A:S7
ARG
@PHE : THR A73
: U LEU A72 LEU
e % AlI8 W PHE A4
HIS : A7 SER
A:105 A:55

El6 MEERT SKREAER AzanOBP3 551&E2 (A) Fl o-F #)% (B) K — 445 51

Fig. 6 Two-dimensional binding mode of AzanOBP3 interacted with linalool (A) and a-ocimene (B)

LEU118

GLU108

ARIC: 7358 AzanOBP3 (BRJER R ) 1555 1l Al o- 2 il Gl CURETRY) 2545 19 — 4R 4544 5 B MID: 20 il o 55 i
o= % 106 [ G RE 1R e A S Mg K AR JH A TR i 45 545X . A and C: Three-dimensional structure of the com-
bined model between AzanOBP3 (the spiral model) and linalool, a-ocimene (the blue model), respectively; B and D:
detailed binding mode of linalool and a-ocimene with amino acids undergoing hydrogen and hydrophobic interaction.
7 EMEF T SRS A EH AzanOBP3 5518 (A~B)fl a-F #45 (C~-D) K =L K
Fig. 7 Three-dimensional binding pattern of AzanOBP3 with linalool (A-B) and a-ocimene (C-D)

2.5.2  AzanOBP3 5 3k Butk 5-F a4 KT I% 10 T i 5 AzanOBP3 #4545 BE 1 B0

5 AzanOBP3 4545 14 33 MR % F R YR
TR B WS RS O RIS B DL R
X HR IR L, 22 FRRER R A 45 S
fESE TP 7E—-6.6~-4.6 kJ/mol Z [0] (£ 2) , Hirh Z R A
TR S-S 3- WM BE T A A e
KA p-BE I . LR IR | nl LA A2

(B RFR T 35, 280K 1 SRR 15 AzanOBP3 fY
[ 25 A RN T REINCIR . SRARBEIR P (A 2 Rt
SN 0 AR 5 7 T 4 5 AzanOBP3 25 45
A7 7E ST, FOAB PR B 44 A A
AL T ML £ . SRR 5 AzanOBP3 45 & i st
5, [ S 6.6 Ki/mol. EEVER M4 4 11
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F4 AEMUE T TRRES A B AzanOBP3 537 T4 & W) (9 T 42 383

A4S T AzanOBP3 11 al . o2 A J C K % 2 B 1 3
D7, 254 DA IR P A T BHE 9, A S5
AzanOBP3 'B2%25 4 (K18-A) . BERE iR AR KR
Leull(3.67 A/4.36 A/5.30 A/5.44 A) Leul4(4.09 A) .

(5.50 A) 58 2k G KER , &8 Tyr3s .
Phell7 Fll Leul 18 W75 45 & i F i LIVEFE4E ) 5 4K
H455 (K 8-BFIE 9-A) . BEVE i 5 AzanOBP3
Z A TR R U, DR K VR RS AR Ty %

Lys15(4.03 A) .11e32(5.40 A) \Lys33(4.60 A)FlHis108

- Ls G R i FZAE T .

x2 EWMESE T SKRESEHB AzanOBP3 SINREAE S F3i#
Table 2 Molecular docking of AzanOBP3 with cyclic ligand molecules

s LEETHE
SRR npser B?n?iﬁl; BUKHER Sk S )
. PO A5 Hydrophobic
Odor volatile compound energy/ . . Hydrogen van der Waals force
CAS no. interaction
(kJ/mol)
Y BEVE NI 17699-14-8 —-6.6 Leull, Leul4, Lysl5, His18, —  Tyr35, Phell7, Leull8
Olefin  a-cubebene 1le32, Lys33
G 3856-25-5 —6.5 Leul3, Leul4, Phel7, Trp57, —  Ser55, Thr72, Arg73
o-copaene Vall0
R 24268-39-1 —6.2 Lys36, [le37, Tyrl102, Lys106, —  Tyr35, Glu38, Asp39, Glul10
¢-muurolene Alal09, Prol13
B-AAT I 87-44-5 -5.9 Leull, Leul4, Lysl5, His18, —  1Ile32, Tyr35, Leull8
p-caryophyllene Lys33, Phell7
A S I 37839-63-7 -5.9 Pro6, Leull, Ile32, Hisl08, —  Argl, Glul2, Lysl15, Tyr35, Leull8
Gemmacrene D Phell7
el 6753-98-6  -5.8 Leull, Leul4, Lysl5, 1le32, —  Hisl8, Tyrd7, Leu51, Leull8
o-caryophyllene Lys33
IR = 20307-83-9 -5.6 Lys36, 1le37, Tyr102, Lys106, —  Tyr35,Glu38,Asp39,Glul10,Prol13
p-sesquiphellandrene Alal09
3Bk 13466-78-9 —-5.6 Leull, Leul4, Lysl5, His18, —  Tyrd47,Phell7,Leull8
3-carene Leu51
S-S 515-13-9 -5.5 11e37,Tyr102,Lys106,Alal09, —  Tyr35, Lys36, Glu38, Asp39, Glul10
p-clemene Prol13, Trpll6
4N 5208-49-1 -5.3 Lysl06,Trpl16,Alal09,Lys36 —  Tyr35,1le37, Glu38, His105, Glul10,
4-carene Prol13
a-MAa ks 2867-05-2 =53 Phel7, Leul3, Leul4, Trp57, —  Ser55, Thr72
(-)-a-thujone Arg73, Vall0
G TR 586-62-9 -5.3 Lys36, le37, Tyrl02, Lys106, —  Tyr35,Glu38,Asp39,Glul10,Prol13
Terpinolene Alal09
B-THs B-pinene 18172-67-3 -5.3 Leul3, Trp57, Vall0 —  Ser55, Thr72, Arg73, Phel7, Leul4
a- IR 7785-70-8  —5.1 Leul3, Leul4, Trp57, Arg73, —  Ser55, Thr72
a-pinene Vall0
a-7IK WK 99-83-2 =5.1 Leul3, Leul4, Phel7, Trp57, —  Ser55, Thr72, Arg73
o-phellandrene Vall0
B-7K ¥ p-phellandrene 555-10-2 -5.1 Leull, Leul4, Lys15, Leu51 —  Hisl8, Tyr47, Leul18, Phell7
P 5989-27-5 =5.1 Leul3, Leul4, Trp57, Arg73, —  Ser55, Thr72, Leul4
(+)-dipentene Vall0
-1 fir ) a-terpinene  99-86-5 =5.1 Tyr35, Lys36, Alal09, Pro113 —  Argl, Glull0, Trp116
y-IHIFAME p-terpinene  99-85-4 -5.0 Tyr35, Lys36,Alal09, Prol13 ~ —  Argl, Glul10, Trpl16
(R)-1-F }-5-(1-H 1461-27-4  -5.0 Lys36, Lys106, Alal09, —  Tyr35,11e37, Glu38, His105, Glul10
O A Trpll6
(R)-1-methyl-5-(1-me-
thylvinyl)cyclo-hexene
M Camphene 79-92-5 -5.0 Leul3, Leul4, Phel7, Trp57 —  Ser55, Thr72, Vall0
iy 3387-41-5 —4.8 Leul3, Leul4, Phel7, Trp57, —  Ser55, Thr72, Arg73
Sabinene Vall0
IS A-iit; i T 562-74-3 -5.2 Lysl06, Ala109 —  Glull, Tyr35, Tys36, 1le37, Glu3s,
Alcohol Terpinen-4-ol His105, Prol13
it i i 586-81-2 -4.9 Lys36, Alal09 Tyr102, Tyr35, 1le37, Asp39, Met48, His105,
y-terpineol Glu38 Lys106, Glul10, Trpll6
44 F 546-79-2 -5.2 Leul3, Leul4, Phel7, Trp57, Thr72 Ser55, Arg73

4-thujanol

Vall0
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4E3 2 Continued

e GO
SR DIFCT Binding KA st e
. PO Hydrophobic
Odor volatile compound energy/ . . Hydrogen van der Waals force
CAS no. (kJ/mol) interaction
i 2k AR 89-81-6 -5.0 Leull, Leul4, Lys15, Lys36, Hisl8 1Ile32, Tyr35, Ile37, Tyr47, Lys106,
Ketone  Pipertone Leu51, Alal09, Pro113 Glul10, Trpl116, Phell7, Leull8
s TR cis-3-he- 42436-07-7 -5.9 Lys36, Lys106, Alal09, —  Tyr35, lle37, Glu38, Asp39, Tyr102,
Ester xenyl phenylacetate Prol13, Trp1l6, His105, Glul10
BRI 80-26-2 -5.9 Lys36, Alal09, Prol13 Glu38 Tyr35,11e37,Lys106,Glul10, Trp116
Terpinyl acetate
R 1,3- 03 141-93-5 =5.3 11e37,Tyr102, Lys106,Alal09, —  Tyr35, Lys36, Glu38, Asp39, Met48,
Aromatic 1,3-diethylbenzene Trpll6 His105, Glul10, Pro113
hydrocar- 1,4- . Z 37K 105-05-5 -5.3 Lysl06, Alal09, Prol13, —  Tyr35, Lys36, Ile37, Asp39, Glu3s,
bon 1,4-diethylbenzene Trpll6 Met48, Tyr102, His105, Glul10
Yoy S 100-41-4 -4.8 Alal09, Trp116, Lys106 —  Tyr35, Lys36, 11e37, Glu38, Asp39,
Ethylbenzene Met48, Tyr102, His105, Glu110
Xt — HZE P-xylene 106-42-3 -4.6 1le37, Tyr102, Lys106, Alal09  —  Tyr35, Lys36, Glu38,Asp39, Glul10
[ FIH T it 470-82-6 -5.2 Leul3, Leul4, Phel7, Trp57, —  Ser55, Thr72, Arg73
Ethers 1,8-cineole Vall0
—FR A K IZAE AR LR . — indicates that no amino acids of this type of action has been found.
A
C
I
E

F ~JIRPI16
éLAlOg LYS106
[\ 143 %

3.9 1
3.63 -
438~ ~\\390’ /4.67

\

425
LYS36

A CHIE: 7354 AzanOBP3 (BRJERAY ) 55 BER iy 3- B4R A 4- 15 M CIE U 255 1 = 445K s B.DFIF: J3 5 2
TR 3 B0 R 4- B0 TR R A AR KV E I B R4S A4, A, C and E: Three-dimensional structure of the combined
model between AzanOBP3 (the spiral model) and a-cubebene, 3-carene and 4-carene (the blue model), respestively; B, D and
F: detailed binding mode of a-cubebene, 3-carene and 4-carene with amino acids undergoing and hydrophobic interaction.

8 WMEET SKE A ER AzanOBP3 SEEFE i (A~B) 3-8/ (C~D) 1 4- B4 (B~F) K =L F

Fig. 8 Three dimensional binding pattern of AzanOBP3 with a-cubebene (A-B), 3-carene (C-D) and 4-carene (E-F)
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IR AR TP AEAE 3% R o S A i, B 3-8 5
4-BEIR o-VRME 5 B-TRIGAN1,3- I 5 1,4-—
CHETR o AR50 #7 5 AzanOBP3 45 4 fiE 77
R I — 2[R SRR 3-8 5 4- 850 . 3-ES M AN
4-¥5 075 5 AzanOBP3 [ 2545 5B 01 5 BE T i M (1 285
B EARRL A TR 132 1R C R 5 o SR ) 28
Jr (€1 8-C \E) , 3- #1455 ik h-5.6 kl/mol,
WA T 4- ¥ 07 1) A i 45 6 BB 5.3 kJ/mol, Ui BH 3-8

175 AzanOBP3 455 B0 K% . T AP 3- B0 LA K
JifE4 J7 van der Waals force [ &8 Hydrogen
A PHE B LEU
LEU A4 HIs =
A:14 A3 Bt
X5
. LYS
\ X8 &
/ of
Ails (\ X )
A R /
TYR ¢
Ve K
ko

VeI 2454 5 5% 0 Leul1(3.95 A/5.05 A/5.34 A) |
Leul4(3.80 A/4.26 A/4.89 A) His18(4.94 A) Lysl5
(4.59 A/4.77 A/5.38 A) Fll Leu51(4.87 A) , LIJuflite
FIEEE IR IR M Leul 18 Tyrd7 F1 Phel17(1% 8-D .
K 9-B)., 53-EEAHIL . 4- B BRRS H5EENE
FERAECE Z 1 [N 250 5L R LU RS Ty 3R 1745
4 (K 8-F .18 9-C) , it LA A B 45 4 RE 1 55 3-8 44
55 , M TE 32 AR - AR 45 5 2k A% v K A FH 22w
TR,

Bi7KYEF Hydrophobic interaction

C GLU
LEU A:110
A:118 TR
TYR A:116
A47 LYS
A:106 .
Z 4
b /\/\/\
/\\“ P \
PHE
A:117 HIS
A:105
GLU
K4 A A:38 LYS
JLE! A:109 A:36
A:37
A3
- PRO
A:113

B9 MBS T [KEAEHA AzanOBP3 SEEEMIME (A) 3-BH(B)F4-BHE (O W _HELEAGEX
Fig. 9 Two-dimensional binding mode of AzanOBP3 interacted with a-cubebene (A), 3-carene (B) and 4-carene (C)

3 it

(A5 R AR A A Sy LA B A e i — 2 A A T
J7 ik R AR 5P S A A A ALY — AR5 4,
KR53 5 LA PDB A 22 v 0% file Ar 45 1) g B Al it
1788 A =SSR T (KB A , 2016) o ARBIFFER
FATRIR AR 7% LA CquiOBP1 (3ogn. 1.A) AR,
T T AEARAE T T AURSS A H F AzanOBP3 1) = 4
ZER ZEEF T 6 - IR IR ELHETE 3 AMAST
1 B, B ol B H 119 Cys21 F1 o3 B85 [ Cys 50
HEHE o3 IBTE T Y Cys46 il a6 BEE FP ) Cys98 % 2
e o5 BRT5EH 1) Cys88 Fll a6 HHIRE MY Cys107 3% 4%
al a3 a4 a5 F a6 X 5 PNZHER) I T AzanOBP3 1)
eI, C A i A 2 R ETE 1 ) AT 25 Jis v, A B
AN —r . X5 I Lucosta migratoria I
LmigOBP1 JtJE B K4 Anoplophora glabripennis 1)
AglaOBP2 (Jiang et al., 2009 ; & #7 [ 55, 2019) %%
RES A B AT 2 250 .

[ MRS MRS SRSz ZRGERT i b BRI v g g
PEAT R0 AR S U Ak A AR 3R AE AL SON
(Field et al.,2000) o 7ETU TR e 2 A B
M, ARG G EARES KR RE S

(Krieger & Breer, 1999) . 5K #5455 (2012) #1 Yu et al.
(2018) & I REE & 8 FA] DL R As e (2 R 2K
A SIS S Z R L B4 & AT IR T 46
FIAERUE T T 75 EALMUT) FZERRAE R AT T 5%
FXHERE , AU 9 F 5 K W) 5 AzanOBP3
DL & HA 37 Ay o 1 DL /K VR F A 7
1€ 71 [6] AzanOBP3 254, iX 55 X LU P42 B Anopheles
gambiae /] AgamOBP1 5 Fit /& PEG (Wogulis et al.,
2006) DL B H: 22 B0 CquiOBP1 FIFE A MOP(Mao
et al.,2010) Y45 G J5 L, DA L HED AL AU AS

AzanOBP3 5 H.2F F AT W) Z 8] AR ELAE
1 FE et g KER- . A5 3R
AR AR 19 45 G Be J7 2408 T 8 AR A A4, (HR )1
(2017)$RIE =BE K2 Batocera horsfieldi 1)) BhorOB-
Pm2 5KEERLIA B Z5 A 68 ) 20 T ARBCAAR, OF B
ey ORI T ROAARIREE I BE o 4= A 35
255 1) 5 PR T B2 AR a0 7 [R] R A Ao AR AR 2 1
CquiOBP1 ) A £ [A] I A ffr 0. Mao et al.(2010)
il T CquiOBP1-MOP & 54544, 25 HH 2 1 A %
FBHE)ZS AR B T — A B 2550 0K e
A& MOP L 275 Horp T R B 45 6, iX i fife e 1 2RIk
BCARRETE R 25 5 I I BRI 256 148 (H)2
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54 AR A BHE YA

T2 2 B OR35S RO BRI A
PER AT NI R G ), XS5 R LA P
i) 5 S R 6T 2 e B i R B B T 1 FR B AL
(Dicke et al., 1990; Turlings et al., 1990) . = Il 7%
(2016) F1 T HEAAE (2020 ) 85 8 1 Al A FELAS R0 DA %
A SN IESE T B4 Prids LR IT W g 5 B
FAT TV RE 5 | S AEABUE 35 T AT RN, 3X S AR
B R IR RN - g T T RS i 5
AzanOBP3 HAA U W25 6 B 1AL &, I & 1
JRREE - I D RN O] B RE S | AU
T AT R RO, v] R O 5 AzanOBP3 iff
T84, el 2t se S 45 AR g it — 25
1 AzanOBP3 5% 48 L W 45 B 10 o

2[RI A 7 o AR I BRI 25 A T —
YrLEFRIL, DAAT X622 B 32 B SR 2 1 A2
PRI AR (B] A 5 A B, R A DA R 4 ot v 2
WS EABELSS A Y, 4k i T 0Ot T g g
AR, P HIWr R ZE A B AL S RS S
REJT o ArFRHEE TSRS G 8 WAL g
5% LA R BCAAR T 1 (5K 45, 2019) , ASBIFSE 38 5 4354
PeFi RS T e HUAE 75 T AzanOBP3 5 H: 46 Fh 25
FAE LWL G, 45 A AR YL R AT 5T 25
i e 4 FhaE RO (LR OSRRER 5 RElE | LR AT
I A0 531 20 0 ) A 10 Foh IR BC AR ( 20 BR A T R
BT FERLG 3-8 EEWE G AT e AR
I S-S LRI RERR | T ELA AR K R4
Y5 AzanOBP3 fERE 45 &, W Z IR WF s e 5
SRGE G HYIREREE T30l . Ak 4k S Xt i pE
() T A T 98 5 A 8 1, Atk — 2D e AN [F]
SIRIE R Y 5 AzanOBP3 2 8] (45 G RE F1, il
S0 TN E E R AR R B H RS s
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