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TELMIAL , H4 101> OBP KR 250 (i AE 4R Lok, (H
FEA A ZRLIR VSRR A AR 4 o v A 2 o
I3 A , HoA {Y DeorXOBP11 Hl DcorXOBP13 7 26 Fii
frpf D53, AU DeorXOBP13 7E 4 Jit I 7 7 i
4375, A DeorXOBP 11 7 & /R 3AAAT /B4
2.3.4 R AR & A OBP # =4 2 My T
TR LR T A R R | o-WRTE Y SRR R
H ARSI 1 LU B fe K, o 40.34%~75.71% , ok
SETCHUIN 5 ) SRR AL , 7 AR IR 1Y) EL 451
H 15.25%~48.74% , 1MMi B-FT 78 F1AE A 4% o (1) 2 B 1R
BRIEAARTEL A, 53 501 o7 AR S LR 1 LU 1R 1.99%~

8.39% H10.00%~11.76% , 3% FH H Jig woy i il 1L 15 /7~
A OBP 11 4546 322 iy o-BE e 1 TR ) 45 i T2
FRCFNAER , - H A% 3 2 0] A A BV E A 52
2.3.5 B A & A OBP 69 = & 4 H TR

T WY it MR OBP (1) = 5 AR R i 7
S RFIETE T R RS 1P e 2 R T8 U — i A
FE TR ARG | 1 — 20 WL e I A 3 1]
DX ol B0 A5 R ) 5 v, M G ) B L[] A TR
W A Rl R T 52 A0 = AR S50, E TR L T
KPR A A (F2) .
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Fig. 2 Predicted tertiary structures of typical odorant-binding proteins (OBPs) in male Drosicha corpulenta adults
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—-4.59~-6.39 kcal/mol fll-4.46~-6.27 kcal/mol, K&}
SR T -5 keal/mol , #IH W EH —E W45 161

55 1 5 3 DcorXOBP6 . DcorXOBP15 . DcorXOBP7
19 25 45 35 ke, 45 A fiE 23 0 —6.62., =5.94 Fl
=5.71 keal/mol, £WIHLEETRE 52, 4- "SR 4R — H 4 55 1l S8 OBP (945 45 BE N -3.77~
P A1 1R a- R J 55 Ml Al L S8 OBP IOSS 3 REZM N —4.97 keal/mol, I BYZS G 1R TR 22 (R 4)
x4 ERWEN REAE OBP S R RFERERYH S FIHELR
Table 4 Molecular docking results of typical odorant-binding proteins (OBPs) from male Drosicha corpulenta adults
with major volatiles emitted by female adults

rpas

S PR AL A L™ WS
Gene Volatile compound & 24 Hydrogen bond Van der Waals interaction
(kcal/mol)

DcorXOBPI  1,8-#%M2 1,8-Cineole -4.99 LEU58 GLU57,LYS133, LYS137
2,4-Z R HORTR -5.05 LEU58,LYS133  GLUS57, LEU58, MET136
2,4-Diisocyanato-1-methylbenzene
48— F 7K 0-Xylene -4.07 / LEUS58, LYS133, MET136, LEU140
1R.a-JRMG -4.84 / GLU57, LEU58, MET136, LYS137,
(1R)-a-Pinene LEU140

DcorXOBP2 1,814 % 1,8-Cineole -4.56 / LYS53, ALA135
2,4- T SR W R -4.59 ASP83, PHE85, PHES85, THRI119
2,4-Diisocyanato- 1-methylbenzene HIS87, ILE117,

THR119

AR 2K -3.90 / PHESS5, ILE90, THR127, PHE130,
o-Xylene VALI131
IR.a-JRF -4.56 / LEU77, ALA79, MET80, PHES5, ILE90,
(1R)-a-Pinene PHE130, VAL131

DcorXOBP3  1,8-Fih % -5.16 / ILE76, TRP84, LEU105, PHE109,
1,8-Cineole LEU130, PHE134
2,4- " F R 25T -5.13 ASNS0, LEU82, LYS81
2,4-Diisocyanato-1-methylbenzene ASNI113,ILE118
AR HIE 431 / ILE76, TRP84, ILE90, ALA91, LEU105,
o-Xylene PHE109, PHE134
1R.a-JR M -5.26 / ILE76, TRP84, ALA91, LEU105,
(1R)-a-Pinene PHE109, PHE134

DcorXOBP4  1,8-#%H2 1,8-Cineole -5.16 / GLN69, PHE74, PHE90, LEU127, PHE138
2,4- T SR W R -4.68 PHE65, GLN69, MET68, PHE90, LEU131
2,4-Diisocyanato- 1-methylbenzene SER128
LB HIOK -3.77 / GLN69, PHE74, PHE90, ILE107, LEU127,
o-xylene LEU131
IR.a-JR M -5.19 / GLN69, PHE74, PHE90, LEU103,
(1R)-a-Pinene ILE107, LEU131

DcorXOBP5  1,8-#%M% -5.63 / ILE66, PHES1, PHES2, TRP86, VAL120,
1,8-Cineole PHE123
2,4-— SR H R g -5.45 HIS20, TRP86 ILE66, PHES1, TRP86, VAL120, PHE123
2,4-Diisocyanato-1-methylbenzene
AR HIOR -4.76 PHE123 ILE66, LEU78, PHES1, PHES2, TRPS6,
o0-Xylene VAL120, PHE123
IR.a-JR M -5.62 / ILE66, PHES1, TRP86, VAL120, PHE123
(1R)-a-Pinene

DcorXOBP6  1,8-FiM% -6.62 TRY6 PHE4, LEUS6, LEUS9, ILE110, ILE114,
1,8-Cineole PHEI129
2,4- " SR H KT -5.37 LEU57,ASP131, LEU57, TRP127

2,4-Diisocyanato-1-methylbenzene

LYS138, PRO148
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NG
S HERPEAL G Bindie oo Al )
Gene Volatile compound g 24 Hydrogen bond Van der Waals interaction
(kcal/mol)
AR HIE -4.64 / PHE4, VAL, LEU86, LEUS9, ILE110,
o-xylene ILE114, PHE129
IR.a-JR -6.27 / PHE4, METS82, LEU86, LEUS9, ILE110,
(1R)-0-Pinene ILE114, PHE129
DcorXOBP7  1,8-4iM% 1,8-Cineole -5.71 ASN127 MET?72, LEU75, ILE79, PHE92, PHE130
2,4-Z SR H KR -5.19 LEU75, THR139, PHEI130, TYRI38
2,4-Diisocyanato-1-methylbenzene PHE141
4B HIZE -4.08 / VAL104, ALA107, PHE130, ASP134,
o-Xylene TYR138
1R.a-JR% (1R)-a-Pinene -5.35 / VAL104, ALA107, PHE130, ASP134
DcorXOBPS8  1,8-FiH-% 1,8-cineole -5.54 PHE73 LYS72
2,4- " SR H KT -5.32 ASN68, PHE73, LYS72
2,4-Diisocyanato-1-methylbenzene LYS75, ASPY4,
ASP98
48— H 2K 0-Xylene -4.04 / PHE73, LEU78, ALA97, VAL119, PHE123
1R.a-JkJ#% (1R)-a-Pinene -4.65 / LEU25, ILE66, LEU78, PHESI
DcorXOBP9  1,8-F¢-% -5.53 / ILE67, TYR83, TRP87, ILE97, VAL122,
1,8-Cineole LEU125
2,4- T B H R -6.10 GLU20, TYR58, ILE67, TYRS83, TRP87, LEU125
2,4-Diisocyanato-1-methylbenzene ARGI126
48— HIZE 0-Xylene -4.47 / ILE67, TYR83, TRP87, ILE97, LEU125
IR.a-JR%4% ( IR)-a-Pinene -5.53 / ILE67, TYR83, TRP87, ILE97, LEU125
DcorXOBP10 1,8-#¢H2 1,8-Cineole -4.53 HIS87 /
2,4- " R H LR -4.82 ILE90, THR111  ILE90, LEU94, PHE130, ALA134
2,4-Diisocyanato-1-methylbenzene
4B HIZE 0-Xylene -3.84 / GLU34, ASN46, LEU49, PHE69
IR.a-JRIF -4.46 / ILE79, ILE90, ILE93, LEU94, VAL97,
(1R)-a-Pinene PHE130
DcorXOBPIl 1,8-k¢t2 -5.80 / PHE124, THR127, LEU141, LYS144,
1,8-Cineole ILE145, ILE188, ILE191
2,4-Z SR H R NE -5.92 CYS37, HIS45, PROA41, ARG216
2,4-Diisocyanato-1-methylbenzene THR47, LYS213,
PRO221, ASN222
4B HI%E 0-Xylene -4.74 / PRO41, ARG216, LEU223
IR.a-JRH -5.65 / ILE123, PHE124, LEU141, LYS144,
(1R)-a-Pinene ILE145, ILE191
DcorXOBP12 1,8-k¢n2 1,8-Cineole -5.32 / TYR31, ILE36, TYR56
2,4- T R H R -5.44 ALA29, SER53, TYR31, TYR56
2,4-Diisocyanato-1-methylbenzene ASN134
48— I 0-Xylene -4.16 / TYR31, ILE36, TYR56, VAL58
IR.a-J-# (1R)-a-Pinene -5.28 / TYR31, ILE36, TYR56, VAL58
DcorXOBP13 1,8-k¢n2 1,8-cineole -5.58 / MET71, TYR75, ILE77, ALA131, PHE134
2,4- " R H KR -5.26 ARG139, SN142, ARG139, PHE144
2,4-Diisocyanato-1-methylbenzene PHE144, THR145
48— HIE 0-Xylene -4.19 / VAL68, MET71, TYR75, ILE77, PHE134
IR.a-J- ¥ (1R)-a-Pinene -5.69 / MET71, TYR75, ILE77, ALA131, PHE134
DcorXOBPI14 1,8-i¢MZ 1,8-Cineole -5.26 ASN93, HIS152  PHE71, PHE89, ILE92, LEU96
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P RS Y e et J e )y
. Binding energy/ . .
Gene Volatile compound Hydrogen bond Van der Waals interaction
(kcal/mol)
2,4-— SR H R R -6.39 ARGI125,HIS152, ILE114, PHE121, ARG125, VAL126,
2,4-Diisocyanato-1-methylbenzene ALAI155 VAL129, ALA155, TYR156
AR 2K -4.97 / PHE121, ARG125, VAL126, VAL129,
o-Xylene HIS152, ALA155, TYR156
1R.a-JR/G -5.07 / PHES54, PHE71, PHES9, ILE92, LEU96,
(1R)-a-Pinene LEU98
DcorXOBP15 1,8-#%M% 1,8-Cineole -5.94 ASN118 VAL79, LEU8S5, ARG115, TYR130

2, 4- " TR 2K -5.18 TYRI130,LYS131 ILE93, PHE94, TYR130, LYS131,
2,4-Diisocyanato-1-methylbenzene MET134
4B 1K 0-Xylene -4.39 / VAL79, LEU85, ARG115, TYR130
IR.a-JR -5.70 / PRO73,ILE78, ALA90, PHE94, TYR130,
(1R)-a-Pinene MET134

i — 443 H1 DcorXOBP6 5 1, 8-Fi & i) 431
XA R IR 6 M EEIR A 1A EEER,
PyMOL 7 Al P 18] 7 5 VEFH I HE B8, R B 1, 8-4%
- Z BRIy T 5 DeorXOBP6 (1) 7 4> 48 5L iR 7% 5L
FETEM AR, 43 ) J& TYR-6,ILE-114 . PHE-129
ILE-110,LEU-89 .LEU-86 Il PHE-4([&]3) .

3 it

gt A SRy . B Y BB R A R
R — 2SR # (Gullan & Cook,2007) . #f
Iy 1 By A fih A AR B W 2R Vogt &
Riddiford (1981) B X £ i 1 H B R £ & K #&
Antheraea polyphemus HE B fil /i & 8L T OBP, &
A LURE P4 G TS B2, 0 F &N 16 kD, 55
HL SR 4.7, & — R 1 7E B IR RS itk
Wrh R Rik, W& FAEY SRR AR, C1E
S /N 4 18 Oedaleus decorus asiaticus . 5% 5
Apolygus lucorum . 25 BER - Batocera lineolata i H
K Wi /N1 Asecodes hispinarum 175 & B\ Soga-
tella furcifera . K ¥ ¥ Chrysopa pallens . /' 2 H ¥
Adelphocoris suturalis 55 T 50 Fl | B rp % 52 3] T
OBP 3L [H ( LB WA, 2017) , HAg# 1% H o fg
JE TR AR . an b BSR4 Tropidothorax
sinensis fill i TP A 144~ OBP S A = 3218, 3 )@ #L 7Y
OBP(Song et al.,2018) ; Li et al.(2019) 75 kit 7 ik
Carposina sasakii F1 % %€ ) 12 4~ #1751 OBP £ [H |, 4
FER 7 91 Le XS Tk B AE TR 6 A PR <7 1 F e &R 5
Zhang FM et al.(2020) JF Jé 4 5 B 0 40 25 2R
7, HANATRTA: Monochamus alternatus ¥ MaltOBP1
T B fish £ i REA . SR, o R A DG

(RIS 5 HAt 28 R AL (g sy il AL B
B R R (2R O AEfE B i 25 E . PRtk A
TR ) o W g AT T 2 SR, i A
1) 2t SR A Je IR o 1) S8 R M L X ORIE A S
OIMTEE SPGB OC T T MR I I il H e i
ZH B0 S 5 Y 24 > OBP, ML TE HAL L s 4
JE 11 OBP HE K%L B /b (i ,2016) . #1141 OBP A
A 6 M PRST B2 BEZ R (7 445, (Pelosi et al., 2006; #1311
M4 ,2020) , 3Bt 22750 HEXT & B, 26 B A iR R Y
244~OBPHA 1555 A OBP RHIE , HEEHA T
B TTHRLEAE , B T DeorXOBP14, Hi4y 14 4> #iL
OBP & A E 5 IKITH . LAY B 25 TR
6 OBP ¥R PR 1, b R 2 BRI E T
TR TR 1, W41 R 17 = By T A, — = 2hstty
L o BB TERN TR B ok =, HLEAS AR e v
AT 2 30 e g PR ) B2 75 OBP 5 M At
AR R E AR RS AR EER .S
1, 8-A% 2R Y SR A 8 ey, 5540 — HH R A S AR A
fiK, X R OBP Al AES 5 T HLJB M ME R SR T
AT, 1, 8-F 3 45 5 LAY OBP SR AR 5 (145
RNATVER B R IR B TR bl s 2
BLd BRAAISE . 43 %28 F T OBP (%) 25 Dy gt
58 LA RSB 30 (R 0K 45, 2019) , — N 454 ek
F=5 keal/mol i, bR S AW Z MAFAE—E R
SEATEYE 25 A RERAR, P& Z (R0 25 A s E
(Gaillard,2018;#7%%,2022) . ABFT AL DcorXOBP6
51, 8-Hert X145 5 BB —-6.62 keal/mol, X H2:4%
R IR ZEIMIRIES S T e Z R H AR
F, BAESH A B RES 6 S MR AL =4 T 1R
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B, I A0 T OBP FCARES 5 23 J1 T Y 28 HE R 5k
HLAE R i OBP SR G WSS & i A T 2
PEHT, 3% BE 5 SR AR 15 VR 231 8] B9 AR B A ]
REDRSE T OBP 45 S HCIR RIS FIAS S RrIE

A

ILE-114 PHE-129

3 1,8- M EEEBUMHER H DcorXOBP6(A)
DcorXOBP15(B)#1 DcorXOBP7(C) By 4> FXHHELE R
Fig. 3 Molecular docking results of 1,8-cineole with
DcorXOBP6 (A), DcorXOBP15 (B), and DcorXOBP7 (C)

from male Drosicha corpulenta adults

FIH 7% 5 AR 738 OBP 51k 2215 B4 i
NSy R W Ry el By = (YL N 1 =R i)
AT B A=Y 5 1) 43 —F L A 55 2 A BRI S Al
(X% 75,2014) . HREG TR ARLEGEH B 8330
H P E R H 4 R A s fLfI e gE i
17 o FRUKEE(2019) i 3 XF FAB 8 Sirex noctilio OBP
b A5 B LA 7 o0 042, 10 1 455 35 e
IR G o SRR R I AL
RIEHEEEAER AR 7 X E R RE R
BT B AR 5 A2 AR 2 ] i A EAE O =X, OF ik — 20
PGB ATZ B 2R KN, AR ST FCAR RS2 A4 45
BN S IR R A IR G B R 51
R T A FAEYIBIR SR AR REE

25 LTI AT G ST TR M i R ) B SR
ZH B . S T 32 1 R Al g L ML R DG
HIHAYE B 5 2 AT e i R PSS A DG ER 1T
Wi 2 55 SR I s R AU SR AL S 1 R
H RIS UL, JF R 43 RHERAR X R
L e el 51 s R A R 2 B SN 6 ) 11U T o
AT GO, S A RRE R DO ETE R A5
FE 57 K RNA TR T30 0E , i — 25 B
OBP 7 HL JiZ Wy 1 Jig, HUAH T35 v %) T e A % it
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