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Abstract: [ Aim] This study aims to reveal the expression profiles of the odorant binding protein 1
(AcorOBP1 ) gene in Anomala corpulenia Motschulsky and its binding specificity to specific
semiochemicals. [ Methods] The spatio-temporal expression profiles of AcorOBP1 in A. corpulenta was
assayed by RT-qPCR. Prokaryotic expression system was used to express and purify AcorOBP1. The
binding characteristics of AcorOBP1 to 56 candidate compounds were assayed by fluorescence competitive
binding experiment. [ Results] AcroOBP1 was expressed in eggs, st instar larvae and adults of A.
corpulenta , and its expression level in adult antenna was extremely significantly higher than those in other
adult tissues (P <0.05). In the ligand-binding experiment, 53 of the 56 compounds tested were able to
bind to AcorOBP1. Particularly, methyl salicylate and decyl alcohol, which are volatile components of
the wax leaf privet Ligustrum quihoui, showed outstanding binding affinities to AcorOBP1 with the
dissociation constants of 2. 10 0. 08 and 5.04 +0.59 pmol/L, respectively. [ Conclusion] AcorOBPI
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shows binding affinity to a wide range of test compounds and may play a vital role in the localization of

host plant L. quihoui by A. corpulenta.
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Z{#& (ionotropic receptors, IRs) I3 3Z {4 ( gustatory
receptors, GRs) JEE 1 25 TG B 1 ( sensory neuron
membrane proteins, SNMPs) FI< I (% f# it ( odorant-
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R0 A48T 5 0 B R Lo R 17 E S Al ( Vogt
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B 11 AT URAE B RE R O B0A A TG RNA
it PR BB o, AR, VBRI , AR 41 RNeasy Plus
Mini Kit 3275 & 36 B 5 42 Bl /1 RNA, fin Aid &
DEPC 7K fRITIE . i M cDNA SCE R g0 & 1t
BB 3T 58 S5 8 cDNA 28 1 5%, Ji] RNAse-Free
Water 5 £ 15 ng/pL, 5 RT-qPCR B#EAR .
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Hz,7500 PCR X 4 4% J: P, M & Go Taq qPCR
Master Mix 1558 & U5 B 45, UK E#AE. 938k RN
20 L, f145 ¢cDNA £Eiffy 2 pL, Go Taq qPCR Master
Mix 10 L, EFHE514 (10 pmol/L) 4% 0.4 ulL, H
4xF Nuclease-Free Water (ddH,0) #pJ&, PCR JZ i
S/ : 94°C 2 min; 94°C 30 s, 60°C 1 min, 40 /M
o FrAREMIE 3 MEYIFER .,
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Classgy  FUFH OriginPro 2015 HCl:{F: [ H e 3 A
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1.5 $RAEmME R AcorOBP1 EET[E
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H1|, M SignalP 3.0 Server X155 Ik 741, Fil F
Primer Premier 5. 0 it K514, s ¥agsin
BamH 1 BEUIOE s, RS 1S InHind 11 B0 55
i B TAEY) TR A RA RS, 51975
T : AcorOBP1-F. 5'-GCGGATCCATGTCAGAAG
AAATGGAAGAAT-3"; AcorOBP1-R: 5'-CAAGCTT
GCTTACACTATCATGTAAGACTG-3', LA [z %% % 3k
T4 cDNA St , F PCR AT 15 20 pl 47
HARZ .1 wL ¢DNA $#g,12.5 pL 2 x Taq mixture,
EVR#SI8 (10 pmol / L) 4% 0.5 pL, HAH
ddH,0 #F 2. P HEFEF:95C 4 min; 95C 45 s,
58°C 45 s, 72°C 1 min, 30 P45 ;72°C 10 min,
1. 2% BEREHEEE RS HL UK AT PCR 774, Al TaKaRa 2%
A g IR G AR Al i H SRR . o™ S
pGEM-T Easy Vector i, 543 Trans5o B2 2540
L, 83 B VBRI 8 S5 A TN . 4 DNAMAN
TTFR AN A4 O, 3RAT 7 51 14 1 Bk

1.6 S$E%W0& R AcorOBP1 £ [H Rz R X # ik 8y
MERFRIELHL

1.6.1 AcorOBP1 BN [ b A My 2 . A1 IR
N I BamH 1 F1 Hind T X} 58 [ 5k pGEM-T-
AcorOBP1 #1 3% 35 3 1& pET30a i 17 XUHE U), H]
TaKaRa 23 ) Ji UG & 4845 ™4y, @ T4
DNA % $ il ¥ P 5 247 3% #2, 7% 16 3 Transena
(DE3 ) J8%Z 25 4 M, 228 05 356 ) e A% 7 47) 1 4 1) 3%
KR

1.6.2 AcorOBP1 Fik4ifl . ik FH K 37 C IR IS
F# % ODgo fE 0.8 ~ 1.0 Z[A], IIAZHEEH 1 mmol/L,
IPTG, 37°C 180 v/min #5552 ho BL.LUERE M, I
AW, A e B0 B, T E A
ft.. f#iFf] Ni Sepharose™ 6 Fast Flow $8} 347 2 Fil
JEMTEE A alifk, aliAk J5 3 B W SO B U BR His-
tag br 25, B 2k J5 € B & 2 pmol/L, B T
-70°C&H.

1.7 A& AcorOBP1 KEXTZHES

i F 970CRT 55673 L BT ( RN B
) A EILTERE D 1 em, BUKHEE DY 10 nm,
REEN 1ROy 337 nm, S AT
wE N 350 ~550 nm,

1] o Y6 L A i A 2 mL 2 pmol/L AcorOBP1
HEVEI, BES SIS B 12 PREE 1-NPN fig
W BIOCHEIE BN, AR e RO GIR B AE, 45
il b Al 28, F) K Graph Pad Prism 5. 0
Scatchard 72118 AcorOBP1 Fl17¢ 6% 4 1-NPN [K)
R K en o

I/ 2 ot 25 2 FAE YR R ) (3RS0 7
2011; £, 2014) M Fh 4o FPEE E R (Leal e
al., 1993; F HEE, 2002; #AH RS, 2005; & 52
75, 2010) Fhit 56 ] fE 5 i Lk 4 AT A ARG
G W LA, BFSE AcorOBPL (145 &R, LA
R AR 2 SRAL A PIE 1 1 mmol/ L 4 5K
RRE, BSEE 2 mL 2 pmol/L AcorOBP1 FEAER P
JIA 2 WL 2 mmol/L 1-NPN, B /5 i I ASF I A B
PRREV TR 2 8 1/ 1-NPN IR G, (i L2k B 4 )
HF2,4,6,8, -, 50 umol/L, fi% AcorOBPI [1]
HEEEN 100% , H AR AR T B 5 & %
B 37 Bl & e AN K = [1C5, ]/(1 +
[1-NPN /K wen ) TSR 5 O AR A 5 2 15 5 4
K i, Hrp [1C,, [ A BC R B4 50% 1) 1-NPN I e
PAHeEE [ 1-NPN ] 2y 5 Hy 1-NPN ZREF B9 EE K¢ oy
i AcorOBP1/1-NPN )i 555 %8
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Bdl 73 B R F SPSS17. 0 A 5 A 43¢ i 485 F8, A [
KRB BB 8RR R A 40 2L & AcorOBPL 5K [F]
B W25 G R A 22 S o i R FH B R 3R 07 22 0 i
(one-way ANOVA) , £ 5% Duncan [KH &%
ZEVEIAT AR, K85k P <0.05,
2 #HR
2.1 AcorOBP1 EFRB=RIE

TEA SN 6 F AN ) 42 75 B B, AcorOBP1 BE[R 3
KR AEAE ] R 22 5 5 Hovh , R S 45 F O L 1 2 4

RO R FR BRI 2] T AcorOBP1 BEH 358 H 2
TE2 A1 3 Wl rp RAGIN R (B 1. A) o FERLR
AR, AcorOBP1 JER KA R 2 F H R,
fid A 0 R8BS e T A ZH 2 AR G ek
(F=18.997, P<0.05) (K 1: B),
2.2 AcorOBP1 §iFRiE 541k

AcorOBP1 JFE[H 5 3R 8 {K pET30a %42, 7% A
IR UM Transena(DE3) , 2844 TPTG 1525
T H His-tag WHME A FRATE 15 ~25 kD Z
], AP A U S B0 AR . 2 A A R RED) )5 L 3K
13T His-tag 1Y 50— 25741 1Y H B8R H 0 F = ATE
10 ~ 15 kD Z ], [ P2t a5 Al (& 2) .
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a
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Ee 2500 ES 40
3 = 20 -
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2 . .
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. N - @ < @ y . QP > .
R e Xt Pt B W I e
» F A T SRS o S =
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KB BBt Developmental stage

&1
Fig. 1

ZH 21 Tissues

A 4 4 FL AcorOBP1 JENAEANF] 2 5 B B (A) AR LGN (B) B X 2k i

Relative expression levels of AcorOBP1 gene in different developmental stages (A)

and adult tissues (B) of Anomala corpulenia
Pl P SR A = Bt 22 B EARIC A R AR R R T W B B U [R] 2 2R ) 3258 A7 AR i #5255 P <0. 05 ( Duncan [ & M 22

YRS ) o Data in the figure are mean + SD. Different letters above bars indicate significant difference in relative expression level in different

developmental stages and different adult tissues at the 0.05 level (Duncan’s multiple range test).

2.3 AcorOBPl i HESHES

4ifl 1) AcorOBP1 2 [ FI 2GR 51 1-NPN &5
4,155 AcorOBP1 I FRfERTZ (K1 3) . Al
Scatchard J5 #2415 H) AcorOBP1 /)i 25 & 5N 5. 37
pmol/L, AcorOBP1 5 56 Fifb &5 ¥y 104k & RE 1 20
iR, AcorOBP1 S5 A [R5 R W) 45 & e 1A AE

BEZR(E ) o, XA FHEY/N 22 5T
ANFHE L R4S G e T IR A R (B 4) , KR
FIBRTE 2. 50 pmol/L I, 98 G {H EL 42 F 3 50% ,
RWUKB IR P G5 AcorOBPL A 38 1 25 5 REJT .

ZAn

AcorOBP1 5 [R] 4 f 5 A PE A5 B R WA E—E /Y

A ae S (KS) o H 50 R B 68 4 fa Holotrichia
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Fig. 2 Expression and purification of the recombinant protein pET30a-AcorOBP1

M. B FiEbriEY) Protein molecular weight marker; 1: Ki%5:H) pET30a-AcorOBP1 F {4 Non-induced pET30a-AcorOBP1 in Escherichia coli;
2. &t IPTG #5538 1Y pET30a-AcorOBP1-His H A% F Expressed protein pET30a-AcorOBP1-His after induction by IPTG; 3 ; Zaid 454 4l fb 3515
pET30a-AcorOBP1 %5 | Purified protein pET30a-AcorOBP1 through Ni-NTA column; 4 4853 5 4H I3 B % His $5%% )5 A pET30a-AcorOBP1 2 H
Purified protein pET30a-AcorOBP1 with His-tag cleaved by rbEK.

250 —
Py [ ]
Kd=5.37 pmol/L o
200 —
®
0.30
. .
150 = Zz 025
. &z
%2020
= E s
1 =R
100 ° s %S ot
41 3
2 0.05
0
50 0 05 10 15 20
254519 1-NPN ( wmol/L)
Concentration of bound 1-NPN
0 T T T T 1
0 5 10 15 20 25

1-NPNHJ#¢ B Concentration of 1-NPN ( umol/L)

&3  AcorOBPI 5 1-NPN &4 ik il 25
Fig. 3 Binding curve of AcorOBP1 to 1-NPN
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%1 AcorOBPl1 5F{Ei%E &5
Table 1 Binding properties of AcorOBP1 with different ligants

fb4r#) Compounds ICs (pmol/L) K (umol/L) || f£44) Compounds IC5, ( mol/L) K; ( pmol/L)
%2 Hydrocarbons JZ2-C ST Trans2-Hexenol  22.50 £0.03  18.90 +0.03 no
1E TV % Hexane 16.00 +0.06  13.45+0.05 t 1-C % 1-Hexanol 23.50+0.66  19.75+0.55n
1F B4 Heptane 12.00£0.70  10.08 +0.59 w J5i-2- 2L 45 Cis-2-Hexenol 24.50£0.17  20.59 +0.14 m
TF 345 Octane 15.00£0.02  12.61£0.02 u 1-3¢J-3-f 1-Octen-3-ol 24.50 £0.81  20.59 +0.68 m
1ET-%% Nonane 10.00 £0.14  8.40+0.12y JIFi-3-C 4T Cis-3-Hexenol® 27.50 +0.06  23.11+0.05 1
1EZ4%E Decane 40.00 £0.25  33.61 £0.21d o-FATEE a-Terpineol 33.50 +0.06  15.02 £0.05 qr
iE+—%¢ Undecane” 38.00+£0.35 31.93+0.29 e M Geraniol 36.00 £0.13  30.25+0.11 fg
U5 Tetradecane 20.00 £0.14  16.81 +0.12 op R-J5 & R-Linalool” 36.50 £0.13  30.67 +0.11 f
I F.4% Pentadecane 17.00 £0.47  14.29 +0.40 s jiﬁlfjifihemd 18.00+0.71  15.13 +0.60 qr
+758% Hexadecane® 30.00£0.36  25.21 £0.30 j S 1-Octanol 13.50 £0.67  11.34 £0.56 vw
2% Aldehydes 5% n-Decanol” 6.00 0. 70 5.04 +0.59 B
JZ2-C4sEE Trans-2-Hexenal — 23.50£0.25  19.75 +0.21 n + Z &2 1-Dodecanol 5.50 £0.01 4.62+0.01 B
PIAERE Cinnamaldehyde 23.50£0.24  19.75+0.20 n 4K B Benzyl alcohol 9.00 +0.30 7.57 £0.25 7
% Benzal dehyde 28.50£0.40  23.95£0.34 k || FAh Others
T-/#% 1-Nonanal® 14.00£0.45  11.76 +0.39 v B-£6% 22 fij] B-Tonone 6.00 0. 07 5.04+0.06 B
SERE 1-Octanal® 13.00£0.39  10.92+0.33 w -2 24l a-lonone 9.00 0. 07 7.57 +0.06 z
J% 1-Decanal® 10.00 £0.25  8.40+0.21 y IR 42 Cyclohexane ketone 22,00 +0.16  18.49 £0.13 o
B 1-Heptanal* 13.50 £0.12  11.34 £0.10 vw Zﬁeﬁjs}ﬁi@néﬂfm 26.50£0.11  11.88 +0.09 tv
C /8 1- Hexanal® 18.00£0.03  15.13 £0.03 qr A FES Myrcene 32.00 £0.54  26.89 £0.45
&% Esters Fr M Limonene” 35.50+0.23  29.83+0.19 ¢
Effffifj e 33.5+0.72  28.15+0.61 h M Camphene 40.50£0.16  34.03+0.13 d
R TR Hexyl benzoate 7.00£0.53  5.88+0.45 « 4-if§ 5T Terpinen4-ol 41.50+1.42  34.87+1.19 ¢
tifif Tﬁiﬂ ter 16.00£0.19  13.45+0.16 t o-JEKS a-Pinene” 43.50£0.11  36.55+0.09 b
HEPFRZHS Glycine ethyl ester”  16.00£0.11  13.45 £0.09 r B-JEJ7 B-Pinene” 50.00+0.40  42.02+0.34 a
JKA% R H B Methyl salicylate” 2.5 +0.09 2.10£0.08 v T 7% Eugenol 20.00 £0.37  16.81 +0.31 op
12 Alcohols I Aniseole - -
RS AL AL Nerolidol 11.00£0.45  9.24 +0.38 vx AT FEZER) Tert-butylphenol - -
1-B 1-Heptanol 15.00 £0.64  12.60 +0. 54 su 2} =452 2-Tridecanone 15.50 £0.15  13.03 £0.13
14— 1-Undecanol 15.50 £0.59  13.03 £0.50 rs B-11 174 B-Caryophyllene - -
(R, Z)-5-(-)-(1-¢ 47 4E) —
1-T-# 1-Nonanol 17.50 £0.27  14.71£0.23 p ?Igj?"ﬁﬂzﬁl?_s_( )-( 1-Octenyl ) 23.30+0.69  18.64+0.58 o
dihydrogen furan
75 kg Hexadecanol 18.50 £0.31  15.55+0.26 p

ICsy: 454 50% 1-NPN B} (/)45 ¥ 4 & Concentration of compounds binding to 50% 1-NPN; K. & [ 516 & W) 1) 55 4 i 55 4 %X Competitive
dissociation constant of a protein with a compound. Bl K FHME + FrrfEiR; K, Bk A R/NEG FREREASARILEYNSESHAELEER
P <0.05(Duncan [KH Z %2245 ) . Data in the table are mean + SE. Different small letters following the data of K; indicate significant difference in
binding capabilities of different compounds to AcorOBP1 at the 0.05 level (Duncan’s multiple range test). - : /%454 Non-binding; */NifZg v &
¥ Volatiles of Ligustrum quihoui; * V{5 5. Z& Sex pheromone.
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Relative fluorescence

25 —
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Methyl salicylate
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Fig. 4 Binding curves of AcorOBPI to volatiles of Ligustrum quihoui
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