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BE: [ ARG EMITAME E T Agrilus planipennis A7k & &% G AplaOBP3 £ fik A F 49
AL R FAR L A4 P, B AT pb 22 AplaOBP3 5 2.3Ri8 9 AplaOBP1 #= AplaOBP2 ¢9 sk F B, [ #
| R EL OEE S T AL S% G AplaOBP3, #) & % F I H 4k 5 347 Western blot 47 ; 5
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Abstract: [ Aim] The aim of this study is to explore the localization of the odorant binding protein
AplaOBP3 in antennae of Agrilus planipennis and its ligand binding characteristics, and to compare the
function of AplaOBP3 with the reported AplaOBP1 and AplaOBP2. [ Methods] The recombinant
AplaOBP3 of A. planipennis was expressed in prokaryotic expression system. The polyclonal antibody
against AplaOBP3 was prepared and detected by Western blot assay. Immunocytochemical technique was
used to localize the expression of AplaOBP3 in antennal sensilla of A. planipennis. lIts binding

characteristics to 58 compounds were determined by fluorescence competitive binding assay, and
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compared with those of AplaOBP1 and AplaOBP2 previously reported. [ Results] The recombinant

protein AplaOBP3 was successfully expressed in prokaryotic expression system. The immunolocalization

results showed that AplaOBP3 was expressed in the antennal sensilla basiconica type 1. The results of

fluorescence competitive binding assay showed that AplaOBP3 had strong binding capabilities with irans-

2-hexenal, benzaldehyde, 4'-ethylacetophenone, B-ionone and ocimene, with the dissociation constant
K, values of 6.20, 4.03, 5.24, 1.72 and 4. 83 pumol/L, respectively. AplaOBP3 and AplaOBP2 had
similar expression and ligand binding properties. [ Conclusion] AplaOBP3 and AplaOBP2 have similar

expression and ligand binding properties, and both may be involved in olfactory perception together and

play a role in host localization in A. planipennis.

Key words: Agrilus planipennis; odorant binding protein; antennal sensilla; immunocytochemistry;

ligand binding characteristics ; olfactory perception

H k%5 2 T Agrilus planipennis , X 44 1 #4075
OB/ E T, R H (Coleoptera) & T Ft
( Buprestidae ) , =% 4 & K fE B} ( Oleaceae ) H 1 &
Fraxinus AR (BREE 45, 2004 ; #X [FW 45, 2005) .
ZHFE TR, B 2002 4E45 Adb3E, KRR v
5, B VAN A RIME , Y24 23 b S H DX B0 E T i
O Nl N A S L N R e €2
(Anulewicz et al., 2008; Herms and McCullough,
2014; Wendy et al., 2018) , KB4 T F W2 B
2 FVON AR LR IO S 90ESE . Fs i Y
2 /bR B 16 Rk W RETS A L ik £ HL A7 S
W3- O M P L £ BRI -3 - CL 0l S -2- CUR IR 4, L
HPOI -3 - C i ks e B A7 AR SR I 5 47 ] ( Rodrigues-
Saona et al., 2006) ., USRS B IE R YIHE 6 R
5, AL 4G - IRARY oo T1T T | oo e 0 25 240 i e B
A RS, B A X LA G ) B P R AE P manuka
oil 1 phoebe oil 7587 FMxf B HBA 4 ROR ( Crook
et al., 2008b) . FIEAE T T MEHUREHC HA fi £ T
PERIAL G (37) -lactone REBE WL 5| HEVE , BN K 2
Z B E B &4 5 (Bartelt et al., 2007) ., HATE
ZARE T ALY R D AE (S BE BRI & T
BHE T HZF5]557] (Crook et al., 2008b; Silk et
al., 2015, 2019 ; Katie et al., 2020) , {HE, AfTX}
A B IR T HLHBE A K T i

B LB AN A 2 A5 B i b RS G R
I (odorant binding proteins, OBPs) k2% /&7 &
( chemosensory proteins, CSPs) X I 3% {4 ( odorant
receptors, ORs) Fl1 B F 5 57 & (ionotropic receptors,
IRs) 45 2 i U5E AR OC I 1 R 48 2 0 = i 4E H]
(Clyne et al., 1999; Couto et al., 2005; Benton et
al., 2009; Leal, 2013; Joseph and Carlson, 2015) .

B HUSURES A 3 11 (OBPs ) S — 3/ 7 K 1k

B WEEA) 2 AR U & KRz B b
(Pelosi et al., 2018) . 7ER B ffarp,OBP FEH h
BLT AR 2% T J7 1 4l B 4 45 i, Bl 5 9K
SR ENRASER I LW D, 2 5455 R s
IKPESR ST+, 78 B U SZ S R B b k25 5
SRR k4 ST fiE (Vogt and Riddiford, 1981
Angeli et al., 1999 ; Leal, 2013; Pelosi et al., 2014,
2018) .,

ERASRESEA) ZAEARR RS, 25
EfE BAE Wy, FEfsE H R d R E 40
Holotrichia oblita fih F#s 4l vp %52 H 29 > OBP %t
, H:rfr HoblOBP9 #1 HoblOBP13 43 %l 2 5 K Bl
o i ME R 27 2 W 5 R M)A TR B 2R A
AR5 (Yin et al., 2019) , ¥ &R K4 Monochamus
alternatus MaltOBP1, MaltOBP3 £l MaltOBP5 fiEf% 5
oA EAYIE R W45 &, BT BETE A S2 R AR 1Y
A kP L D AE (Gao and Wang, 2015;
Zhang et al., 2020), 3R /NFH T Agrilus mali
AmalOBP3 75 Mt I fih 1 v 55 223K, RERS 45 & B 2K
WERAFZ R LY (Cui et al., 2018) , ARSLLG
AR I T R AR AT T, B T
ARG EM, HHRIKE 4 R K
AplaOBP1, AplaOBP2 #1 AplaOBP3 7 lfi: i ul i fih £y
R Rk, 9OL T P 45 5 5L 5 R B AplaOBP1 FI
AplaOBP2 et 5 ZFh %5 B3 L WA &, ENE A
AR 1A FRBITh R EDIRE (Wang et al., 2020; R
LA, REFREIR) N AplaOBP3 [F] A% 7E [ 1 7%
RS AT o T R AR DR

HRASNT RS & H ATE IS 2 T g gk
Z I IRE, AW 5T HE — 25X AplaOBP3 4 [ i 47
TIEARER R e AL BRI 1% E I
AR E AL, 8 5T PG TE G 45 A SR X AplaOBP3
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HEN S 58 ML EWIE SRR T T 4007, JF %)
3 FRES & 8 1 (AplaOBPL - 3) (Y315 K Bl iA LS
EORRPETEA T UL, DU B I A TR S
HAZ 5% EIRBI ARz L e At e LR

1 HRE7%

1.1 #iKEHR

FAEHURR I AR, R 52 3 R AU 2 50
em BARET M2 N, 8 TR U BN FE A
AL A SRR O R R R = R dUa N R
SR I R AT ) 3R, R R SRR O IR 25
0.5°C , FHXHIEEE 60% +5% , 3¢ JEH#H 161L: 8D,

1.2 AplaOBP3 EHAERMRIES 4L

HFIJH SignalP 3.0 Server £ F2)F (http: // www.
cbs. dtu. dk/services/SignalP-3. 0/) T [ 15 78 75
AplaOBP3 & H (GenBank #5455 ; XM_025977151.1)
H T, B G I AT B 5 H R A
Fii A IR BR A AT A A5 T S e 3 A% R
IREAK pET30a( + ), F Ak RIGFT I Escherichia coli
BI21(DE3) . ¥4 5 b FHPE TR MR 2R T % 100 mg/
mL 8 R B 15 95 Hrh 37°C 200 v/ min 5 K B
75 15 ODgo fH 4 0.6 ~0. 8 B, fill A IPTG & 243 i
>4 1 mmol/L,7F 18°C 160 r/min &K 555 16 h,
R P BHCRE 5 3 ISR BT M A4 . 22 Prestwich
(1993) By 772, #EAT R A 1A 1 S MR 47 &, BT
%0.2% Triton X-100 1% 50 mmol/L Tris-HCI 2% bk
(pH 6.8) MhPEELIRA , Bl G TR A4 i 7E 6 mol/

L R Irh , 28 A Ak b 3RS R4S Rl iR R .
FIH 2R A ZHTER AT 24k, 2lifk i 25 20 B 11 28 1 D
25CHFE WAL S , FRR AR R 2 e AT 2idk ,
UEVR 4 5 15 B JC His FR25 1Y AplaOBP3 #4148 1,
W) 4% ~20% SDS-PAGE Ha yk kil - B Bz H 19 25
FI IR S aifb 00 . alifbiy B 098 kL s (i
i RHE MR AR B w4 2 SO REpTA,

1.3 Western blot #& ]

W P2 9 T R A, (8 ZH 2R AR
B & (L A RHCA BRA ], i) $2 5
FALHEH . R 4% -20% SDS-PAGE Hi KX}
fiih £71 2H 2R B 1 RN 264k 0 i 2H & 1 AplaOBPI,
AplaOBP2 #11 AplaOBP3 #E 4743 55, H. # AplaOBP1
1 AplaOBP2 T £ 5 1 A 52 56 28 i 391 50 96 2R 4%
(Wang et al., 2020; RZX4E, B R LE) . K]
One Step Western Kit HRP ( Rabbit) ( fE it 4044

FHECA RS A, Jeat) it ﬁ Western blot, £ il
AplaOBP3 22 v R 145 1 5 5 e RAUE AL
R 7 A(%ﬁﬁ@i%ﬂﬁﬁﬁﬁ/&j s[4
) BEAT KOG KI5 Al T AR 2 kO R B AR
(AI680, GE, &) #1700 K FR R 5
1.4 SEBEARANFEEMKEN

1.3 5B Ry S 25 35 T R A A ik b R
P AR BEAR T o TR 5 i e A R A T D | A
I PR A e S AR, 12 A
AplaOBP3 £ S Hi iR I 1:5 000 (v/v) Ffi Bl
FH AR e 1 G L 75 A OB e A S BP0 B T4
WIRS: AR S % BT IGE (Wang et al., 2020) K5
I AplaOBP3 7 P77 T fil St vh 2638 € 0
L5 RARHEALE

ST 5 A E A F g 2 S5 T AplaOBPL Al
AplaOBP2 I Y BCAR 4G 5 iﬁﬁ Fee, A b9 ik
YT 58 Pk F] 1AL G WIVE el ik (% 1), Horp
27 MR R R B T AW E T hFERH
FAEY) . T F-380 96006 BT (R AR R
PR R A BRA 7)) BEAT 08 G455 S50, I
RWEAE 337 nm, 94 K A G 370 ~ 550 nm,
FH N-ZEH:-1-ZXH ( N-phenyl-1-naphthylamine, 1-
NPN) VER DR ET o e B AR R 2R AT 35
2 S A, FE R VR Bl 1 mmol/L 1Y TAEWE . T
PBS Zz il (pH 7. 4) Hlm A AplaOBP3 41 25 1,
ZREEN 2 pumol/L, FEAIA 1-NPN s #5051k B2 A 2
pmol/ T 3 M 78 12 wmol/L, H42 3 Y, I 7E 5o
AL, THE AplaOBP3 5 #8251 1 45 5 BE 71 i 4k A fi
BH R % AplaOBP3 Jill A PBS ZE pfrifg (pH 7. 4)
2R 2 mol /L, IITACKH ] & B2 19 1-NPN, i
SRS , B 5 AR BCAK , Ve B2 2 pumol /L

TFR 4 2 20 pmol/ L, 12 R E AL 4k, T 3

o THEAS G B R AR — 2 I A T A vk B2
RIIC,fE . AT Z A 250 e AR A 1255 % K,
K, =[1Cs ]/(1 + [1-NPN J/K, xpn ) » [ 1-NPN ] K
ZEAH) 1-NPN 3R B, K, o 7 AplaOBP3 5 1-NPN
MR BB (Gu et al., 2011)

2 #HR

2.1 AplaOBP3 HiEHRKIX

SDS-PAGE 45 .56 W | S bk 454 % 19 AplaOBP3
AR AR RIL (B 1), SRR T2
PRl R AR RS AR A, D) & His 4x
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BISAE T2k 14 kD (B & A, FH Fhok
il e S sE g & 90 .
2.2 Western blot #illl

Western blot #:l T AplaOBP3 £ 54k 5
78 T il oML & A DL & 4l 4k ) AplaOBPI
AplaOBP2 Fl AplaOBP3 i 41 7K [ (1 45 A 5 57 M, 45
SRR LA il L 25 1 A AplaOBP3 4 4 i
R ) 73§52 14 kD Rf 5 4570, R U] AplaOBP3
ZSibEHUAIL S AplaOBP3 #1454, 7] LU I J5
SL e S A A (8 2) .
2.3 AplaOBP3 7£fifi f3 R BY R IA E fL

Bl AL 45 R R T, B A0 AR & UKL AR 32 1Y
AplaOBP3 i 14345 76 W5 78 35 T 4B s 25 2 |
SRR i R AR T (L 3) o AR IERAR A T AY %
arBE ELA W] W0y AL, 2 RN R A2 g, E
AplaOBP3 5 I 7E M 78 35 T WRU0e A2 ao A v k4%
HEEMIEM.

A

M 1 2 3
kD
180 —
130 —
100 — v
70— —
55— —
40 —
35—
25—
15—
10 — ==

ww M 1

2 3 4 5 6
70 ——-— ‘
55 .
40 —we—- _—
35—
25 — -
15— -
10—

K1 HiEAEE T HEAEE AplaOBP3 1Y SDS-PAGE 43#t
Fig. 1 SDS-PAGE analysis of the recombinant AplaOBP3
of Agrilus planipennis
M: & 54 F EFRUE Protein molecular weight marker; 1 Kiss
f)F A FE B B 44 Non-induced Escherichia coliy 2 ; % PTG #5516 h
K IGFFFHAE E. coli induced by 1 mmol/L IPTG for 16 h; 3. |-
JE TR Supernatant; 4; fU{A%E F Inclusion body protein; 5: #F His
P25 H 40 75 11 AplaOBP3 Recombinant AplaOBP3 with His-tag; 6
JG His #3285 14 2 25 (1 AplaOBP3 Recombinant AplaOBP3 without

His-tag.

44 @

K2 HEAEET AplaOBP3 ZFiEdifkny SDS-PAGE (A) 1 Western blot (B) kil
Fig. 2 SDS-PAGE (A) and Western blot (B) analysis of the polyclonal antibody against AplaOBP3 of Agrilus planipennis
M: %[ 4> T i 4% # Protein molecular weight marker; 1: $£H [ [ 8 %5 35 T 04 fik /4 #1 % 9 Crude protein extracted from antennae of A.
planipennis; 2; AplaOBP1 T4 %5 4 Recombinant AplaOBP1; 3. AplaOBP2 H £ & [4 Recombinant AplaOBP2; 4. AplaOBP3 445 4 Recombinant

AplaOBP3.

2.4 AplaOBP3 E=HE QAL S 4T
PNTEREE G LI KK Y], AplaOBP3 57525
REE 1-NPN BA# 258800 0.4 wmol/L, 1-NPN FI
Y EE 1 AplaOBP3 (1254 14k J¢ Scatchard J7 72 UL &
4 (A). AplaOBP3 5 i i it {4 1) 285 & it 2k (&1 4
B) FIff s H A (£ 1) /T LLE ), 76 58 PRI &
Pr, AplaOBP3 7] DURe 5 P 45 G [ -2- O M i LR
i 4'- R TN B2 % = A% §y)ds , AplaOBP3
5 B-5% 2454 R ) &R, R B 1,72
pmol/L, 52 W (Y 245 G e T IR =2, H il 25 40k

4.03 pmol/L, 57 2-CLR IR i 45 A RE 1 Be 55, Ho
B HECH 6.20 wmol/ L,
2.5 AplaOBP3 5 AplaOBP1 #1 AplaOBP2 Rz
B RERE AR

AplaOBP3 5415 (14 8575 % T AplaOBP1
1l AplaOBP2 5 1 Y43k K FL AR 45 & Fi ik (3 2) i
178 I, AplaOBP3 5 AplaOBP2 H AT ALY 35
BRSSP, {25 AplaOBPL # W] 8 AN [
AplaOBP3 FI AplaOBP2 5 7E fil ffi HE I IR AR SBT3
ik, 1M AplaOBP1 7EHEIE B2 RY T A T HyR5K 78
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K13 AplaOBP3 ZH [FI7E FIRZAE ¥ T il 1 9 23K 5 1oL
Fig. 3  Expression localization of AplaOBP3 protein in the antenna of Agrilus planipennis
A SR EBAAFURFRIC ) AplaOBP3 25 [ 40 A 16 4 A 28 T 1 J 2 1l % JR s F 358 119 P 4] /] Longitudinal section showing that AplaOBP3
proteins labeled with black spots are distributed in the hair lumen and the base of the sensilla basiconica type I; B #E/Z R #8 2KAY [ 49848 i Hair
lumen of the sensilla basiconica type [; C. 4EfE %25 RI [ A4S FEER Base of the sensilla basiconica type [; D 75 AplaOBP3 2 R4 g 25
BT YRR e rh Tk i ks U 1, 57 3k o B4 19 BE L Cross section showing the expression of AplaOBP3 protein at the hair lumen of sensilla
basiconica type I, arrows indicating the wall pores on the sensillum; E. $ 75 7 90 558 () G IfiL 775 FA 24 X5 B8 R bR 30 A9 9\ 4] 18] Longitudinal section
showing that the negative control of unimmunized rabbit serum was not labeled; F: {7~ 7% 655 09 S ifi 1 BA 4 % FE AR AR iC AR 1T [ Cross section

showing that the negative control of unimmunized rabbit serum was not labeled.

A 1000 B
£ 800 ZzZ 5 ©
g S ~ £
£ Z%4 =
iy B2 ot
&K 5 400 a1 =
5 F3o0 E5
E 200 1.5 1.6 1.7 1.8 1.9 2.0 g
25 1-NPN (pmol/L)
0 ) ) ) Bounq 1-NPN )
0 2 4 6 8 10 12

[-NPN¥JE (umol/L)
Concentration of 1-NPN

- B-EW 2R

B-lonone

i - AR

Benzaldehyde

i o= B

Ocimene

i = 4-Z IR

4'-Ethylacetophenone

i o JT-2-CUITRE

trans-2-Hexenal

4 6 8 10
PRI (mol/L)

Ligand concentration

E 4 S T EAR D AplaOBP3 (4545 FFIE
Fig. 4 Binding properties of the recombinant AplaOBP3 of Agrilus planipennis
A 1-NPN F1 AplaOBP3 1445 & 12k M Scatchard J5 7% Binding curve and Scatchard plot of 1-NPN to AplaOBP3; B: AplaOBP3 gk B A 145 &

£k Binding curves of AplaOBP3 to candidate ligands.

58 Fpfg it etk 2L 1S Rk B R 5 —F
AplaOBP FEHE M 454, 5 AplaOBP3 4541 5 A
Befk o 4 Bh (L -2-C 0 R EE 4'- 2 FOR
CHRA B-25 % =) d 5 AplaOBP2 454, 1 5
AplaOBP1 %5 & 1) £ ¥ BC /K 5 AplaOBP3  #il
AplaOBP2 A&, Hop (U 1M 15 AplaOBP3 2545,

3 i

FUREZE 3 T b Ay LA A7 3 b 2 L 10 HE IR JR%
i, TEMEE S HLUERSZ S S IRLSE RS S A T
L1 (Crook et al., 2008a) o e HLL R KW,
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Table 1 Binding capabilities of the recombinant AplaOBP3 of Agrilus planipennis to candidate ligands
f?;jids ;ife Eiz fifbi %ffizc ) 1Cs ( pmol/L) K} ((mol/L)
£ Alcohols
1-C\ % 1-Hexanol * TCI 111273 >98.0 - -
J22-CMs-1-J trans-2-Hexen-1-ol TCI 928-95-0 >95.0 - -
-2 45 -1 - cis-2-Hexen-1-ol TCI 928949 >93.0 - -
2 -3-C -1 -l trans-3-Hexen-1-ol Sigma 928-97-2 97.0 - -
Nii-3- . 45 -1 - cis-3-Hexen-1-ol * TCI 928-96-1 >97.0 - -
J2 4-CMs-1- trans-4-Hexen-1-ol Sigma 928-92-7 =96.0 - -
1-2 1% 1-Octanol TCI 111-87-5 >99.0 - -
2-7K £, J 2-Phenylethyl alcohol TCI 60-12-8 >98.0 - -
B2 Aldehydes
T I Butyraldehyde TCI 123-72-8 >98.0 - -
T Valeraldehyde TCI 110-62-3 >95.0 - -
C\ 1% Hexanal * TCI 66-25-1 >98.0 - -
J2-2-C Kl trans-2-Hexenal * TCI 6728-26-3 >97.0 12.09 £0.25 6.20 +0.13
J22-BE WS trans-2-Heptenal TCI 18829-55-5 >95.0 - -
TE3E# n-Octanal TCI 124-130 >98.0 - -
TF-##% Nonanal * TCI 124-19-6 >95.0 - -
R % Benzaldehyde TCI 100-52-7 >98.0 7.87 £0.29 4.03 £0.15
e Alkanes
TE3E%5% Octane TCI 111-659 >97.0 - -
2% J5¢ Decane * TCI 124-18-5 >99.0 - -
+—4% Undecane TCI 1120-214 >99.0 - -
+ 4% Dodecane * TCI 112-40-3 >99.0 - -
+ =% Tridecane TCI 629-50-5 >99.0 - -
&2 Esters
7, B FiE Methyl phenylacetate TCI 101-41-7 >99.0 - -
JK 12 F iR Methyl salicylate * TCI 119-36-8 >99.0 - -
TR -3- 2 M58 cis-3-Hexenyl butyrate * Sigma 16491-364 =98.0 - -
2K H i FH iR Methyl benzoate TCI 93-58-3 >99.0 - -
P RETR 5 T g Isobutyl acrylate TCI 106-63-8 >99.0 - -
T E s Hexyl butyrate TCI 2639-63-6 >98.0 - -
LRI 2-CHi g trans-2-Hexenyl acetate TCI 2497-18-9 >97.0 - -
TR 2-C M HETE trans-2-Hexenyl butyrate TCI 53398-83-7 >93.0 - -
LR Hexyl acetate * TCI 142-92-7 >99.0 - -
ZTRII-3-CL 4 TR cis-3-Hexenyl acetate * TCI 3681-71-8 >97.0 - -
&R T TR Isobutyl tiglate TCI 61692-84-0 >96.0 - -
fiZ% Ketones
2-Bfi 2-Heptanone TCI 110430 >98.0 - -
2-2] 2-Octanone TCI 111-13-7 >98.0 - -
4'- 2 FH £ 4'-Ethylacetophenone * TCI 937-304 >97.0 10.22 +0.20 5.24 £0.10
3,4"- " E LKL LT 3, 4'-Dimethoxyacetophenone TCI 1131620 >98.0 - -
B-4% 2~ B-lonone TCI 14901-07-6 >95.0 3.36 £0.06 1.72 £0.03
452 Terpenes
B-TEM B-Pinene * H Rk 127913 =95.0 - -
(1R)-( +)-a-J&H (1R)-( + )-a-Pinene * TCI 7785-70-8 >97. - -
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4732 1 Table 1 continued

[N KR CAS #id % 2l (% ) 1y ( pmol/LL) K, (pmol/L.)

Ligands Source CAS number Purity
A K4 Myrcene * E 00N 123-353 =90.0 - -
3-# % 3-Carene * BN 13466-78-9 90.0 - -
( +)-FPEHs ( + ) -Limonene * TCI 5989-27-5 >95.0 - -
FA S Terpineol Sigma 800041-7 =96.0 - -
a-FAM M a-Terpinene TCI 99-86-5 >90.0 - -
1& A6 AL Nerolidol * TCI 7212444 >97.0 - -
a-HE R a-Humulene * TCI 6753-98-6 >93.0 - -
a-A] U4 a-Copaene * fhf 2 3856-25-5 >90.0 - -
Z - Geraniol TCI 106-24-1 >96.0 - -
448 WM Farnesene Sigma 502-614 >90.0 - -
B4 Ocimene * Sigma 13877-91-3 =90.0 9.43 +0.35 4.83+0.18
B-FA 174 B-Caryophyllene * TCI 87-44-5 >90.0 - -
( =) -4 A1TH4 (- ) -Caryophyllene oxide * Sigma 1139-30-6 95.0 - -
FFERE Linalool * TCI 78-70-6 >96.0 - -
1,8-¥#Mfini 1,8-Cineole * TCI 470-82-6 >99.0 - -
g Citral TCI 539240-5 >96.0 - -
( =)-FZME( - )-Citronellal TCl 5949-05-3 >96.0 - -

HAlh Others
PO k% Pyrrolidine TCI 123-75-1 >98.0 - -
W Indole * TCI 120729 >99.0 - -

ICs : FOAARTE e 50% 154 1-NPN Y3 Concentration of ligand displacing 50% 1-NPN; Ky, f# 25 % %{ Dissociation constant. 4 ICs, >20 wmol/L
B, A E AL AplaOBP3 S lic AR L& , AR Ky (B, S EAHE M AplaOBP3 JE4s & 1Y FCAA 1 1Cs (A1 Ky ([EHLLH7S KR, When
IC5y) >20 pmol/L, the recombinant AplaOBP3 can not bind with the tested ligand, and the K|, value will not be calculated. The ICy, and K, values of
the ligand not binding to the recombinant AplaOBP3 are represented by a minus. * % A4 & ¥ Host plant volatiles ( Rigsby et al., 2017).

£ 2 3% AplaOBP E B RiE R EAESFFIELLE
Table 2 Comparison of expression and ligand binding
characteristics of three AplaOBP proteins

ik Ligands
¥ Octane
T2 £ T Hexyl butyrate
( =) -T2 (-) -Citronellal
B Citral
H 4 Myrcene
( +) 145 ( + ) -Limonene
& 4L 15 Nerolidol
a-1: e a-Famesene
B ik Ocimene
JZ-2-CL 5 trans-2-Hexenal
JZ 2 M trans-2-Heptenal
K HEE Benzaldehyde
4'-ZFER
4'-Ethylacetophenone
3,4 - AR
3', 4’-Dimethoxyacetophenone
B-£% >4 B-Tonone - Vv Vv
TEHETE AR 2 T AT T AR 363K Expressed in sensilla basiconica type [
and TIT; P74 TR IR 28 2578 T rf132 3K Expressed in sensilla basiconica
type I. V'; 454 Binding; - : AN%454 Not binding.

AplaOBP1*  AplaOBP2"  AplaOBP3®

Pl <L
I
< < !

|
< L <
<

<

_ Vi _

AplaOBP3 i [I7E (M5 28 5 T HEIR IRAF I/ 1 3%
ik I AplaOBP3 W] fig 5 MUGE 32 4 G, AWF5R
VEHE 58 PR K WIAE R e oAk, o A dE 27 Fh A
FHELY, AplaOBP3 T 41 5 (1 e 5 £ Fi 15 & W 25
G, Hrh 5 AplaOBP3 H 41 8 145G 1 5 Rk,
3 FhECIAREN S a2 2-CRBE A 4- 2 326 2 T &
T A T2 B AR B L2, e
ATLAGR A2 5 T EAG |, IF H e -2-C J 1
X7 T HA W5 /E M (Rigsby e al., 2017;
Wang e al., 2020; R, KEKRHE), KW
AplaOBP3 W REAE (W5 75 3 T e B 27 A o #2 v
RAE BB ESZ DI . AplaOBP3 FlI AplaOBP2 3%
B KB ) 9 22 35 S LR 45 & Rk, B AT 135 T 2
HI2-CREE IREH I 4/ - K LR B % 2%
M, Zhong % (2018 ) B 5E & AT # % 5 Ff OBPs
SEE B R R -2- 2 AT 45 G he T .
SN T OBP2 H1 OBPS 5+ s ¥ fEEE v )2
A ot S 2 LAY BAT R 1Y 25 5 58 1 (Cui et
al., 2018) . P, B H HFORTRIFR S )AL A 5 A
BERS LS IRl —Fh 5 & 4, D v] gtk W] 2 5 5 Ak
AR
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-3 C M S I 4 W A gy, H]
PLBIE F A5 T EAG RO, Bt 475 T A
A5 E W E, © W T Rl ki 1 OC B A o)
(Rodriguez-Saona et al., 2006; Grant et al., 2010,
2011) o HHT, R K —F AplaOBP £ 1 fig % 55 -
3-CmiELs G . HEFAEE T 11 4 AplaOBPs 1, B
b 22510 3 1 AplaOBPs DL 4, AplaOBP6 Al
AplaOBP7 J& P 7E fil /1 19 35 3K £ & T HoAth H 2
(Wang et al., 2020) , & fi1:2 75 RE % 5 -3-C 4 B
S H i — LI, Fi A, HAbKE iz
B2 IR Z R 1 (CSPs) WAl g2 5% Rk
PregiRnl . Andersson 45 (2019) X (#5755 T & A
HPEAT AT, LR T 14 /> AplaCSPs JE[H . HT,
KT AplaCSPs 7E FIUIE 2 35 T b2 B2 th Y T g
DLARGE o F AT fioh £ Ry S 5 R AK 19 AplaCSPs
WARA W BE S H5I-3- C 4 B 4527 3R Wil

Zi b LRBESEN L2255 T AplaOBP3 5 1 78
fih £ SRS T 8 SE AT T AT B A AR S T RE A Y
75 2IEH] AplaOBP3 AT ES 5 IR A T 0 & &
TR R R, TR 3 T AplaOBP3 5 2 4z
Y AplaOBP1 H1 AplaOBP2 4 g fA 45 & 5 [R], il
B AURSS & FTE U 23 T o 2300 b g T g
FE T —sE B,y BE T RS & Y D RE O it
FIE A5 TR 05 AL & 4 At Tk . SR, X
TARES G HE ATE A7 T 2 VU Y B AR
PRI BE A0 5 i — A0 30 3ok 3 PR 40 B PR G 4 i AT
il
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