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Binding characteristics of odor binding protein EsigOBPS8 from Endoclita signifier
and volatile compounds from Eucalyptus spp.

Zhang Senzhe Liu Jiaxin Fu Hengfei Qiu Zhisong Yang Zhende Hu Ping
(College of Forestry, Guangxi University, Nanning 530004, Guangxi, China)

Abstract: [Objective] Endoclita signifier is one of the most serious borer pests that has been found in
Guangxi and Guangdong regions of southern China in recent years, causing damage to cucalyptus. To
develop efficient prevention and control techniques, this paper aims to find key olfactory recognition genes
of E. signifier and analyze the structural features and binding characteristics the key olfactory gene of
EsigOBP8 providing theoretical support for developing new prevention and control strategies.
[Method] EsigOBPS sequence based on transcriptome screening was obtained using RACE. Its three-

dimensional structure was constructed using SWISS-MODEL, and its quality was evaluated using evaluation
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software such as Procheck. Molecular docking experiments between EsigOBP8 and 64 main volatiles of
eucalyptus were conducted using AutoDock Tools software. [Result] The full length of EsigOBP8 mRNA
was 805 bp, full length of ORF was 549 bp, encoding 182 amino acids, 5’ non-coding region 108 bp, with
eukaryotic cap structure (m7GPPPN), 3’ non-coding region 148 bp, with ployA tail structure. The similarity
between EsigOBP8 and Anopheles gambiae OBP47 (NT_078266.2) was 33%. The results of molecular
docking showed that EsigOBPS8 had the strongest binding ability with (—)-fenchone, followed by thujopsene,
(+)-aromadendrene, (—)-camphor and eucalyptol. The key binding sites for 5 eucalyptus volatiles were
identified as ALA-126, ILE-25, and PHE-129 residues, with hydrophobic interactions serving as the
predominant binding force. [Conclusion] As the predominant volatile compoundin eucalyptus, eucalyptol
serves as the primary ligand that binds to the odorant-binding protein EsigOBPS. This interaction can induce
electrophysiological responses in E. signifer larvae, and such olfactory recognition plays a crucial role in
host location by 3rd instar E. signifer larvae. Additionally, although (—)-camphor, (+)-aromadendrene and
thujopsene are trace volatiles in the affected trunks of eucalyptus trees, they are usually attractant to insects
and may also be involved in olfactory recognition process of larvae of E. signifier. In conclusion, it is

suggested that EsigOBPS is a key protein involved in host recognition of the 3rd instar larvae, especially in

recognition of eucalyptol.

Key words: Endoclita signifer; homology modeling; molecular docking; odorant binding proteins
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AT AL BYERE SRAR. AT S Mgk B AN Pk
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B RS AT B KPR SR 7y 1 5 1 SR K M I R
KRR AR, 51T B S A AR A R
OBPs J& — /> T E1E 10 ~ 30 kDa Z [A] /Ny 7 1]
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SRAHAE R, RIEWE AT R, 1R IE 37 Y)
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1.2.1 RACE-ready cDNA #J4-%,

DAL s 1, ) HL 3 % &)y E Sk R 35 1Y) . RNA
KR, 18 ] SMARTer® RACE 5'/3' Kit ik 7 & &
F% Ready cDNA, F 3'%i A1 5'%m () e Bo & A T
cDNA & & ] Buffer Mix, & & & 5X First-Strand
Buffer 4.0 pL, DTT(100 mmol/L)0.5 pL, dNTPs
(20 mmol/L)1.0 uL % F . 3'¥i & M 4K & v RNA
1.0 ~ 11.0 puL, 3'-CDS Prime A 1.0 pL, Sterile H,O
0~ 10 uL, PCR XM 1N 72 °C 3 min, 42 °C 2 min,
J& i N Buffer Mix 5.5 pL, % ¥ #% B2 f 30 1) 75
(40 U/uL)0.5 puL, SMARTScribe Transcriptase(100 U)
2.0 uL; 5'3f S AR & A RNA 1.0 ~ 10.0 uL, 5'-CDS
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N 72 °C 3 min, 42 °C 2 min, J5 A SMARTerll A
Oligonucleotide 1.0 pL, Buffer Mix 5.5 pL, M % ERNE
F4HI575) (40 U/uL)0.5 pL, SMARTScribe Transcriptase
(100 UJ2.0 pLo PR RIFHEAT 42 C 1 F 90 min J5F+
JRZ 70 °C Fhn# 10 min. 55 M 90 pL f 2% v
T W Fi B¢ 3'-RACE-ready cDNA Al 5'-RACE-ready
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1.2.2 RACE 7|4t

W45 EsigOBP8 [ s 2H I 545 3] 1) o 1] 7 51
KA Primer Primer5.0 i1 3'F1 5"RE 5 4. Bk
4 OBP8-5'GSP(5'-CCATCGGCTCAACTCCACATT
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CGAGAAGCTA-3"), RACE-long primer(5'-CTAAT
ACGACTCACTATAGGGCAAGCAGTGGTATCAA
CGCAGAGT-3"), RACE-short primer(5'-CTAATAC
GACTCACTATAGGGC-3").
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KA PCR 7 EREAT 570 3 K b v b o RS
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Super PCR Mix 45 uL. M 2144 94 °C 5 min, 5 4
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4 °C IRAE, PVl e R, 4li4k PCR =4, FAf A
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2.1 EsigOBP8 K5 5 454E

EsigOBP8(NCBI 3% '54: PX101962) ) mRNA
42K 5 805 bp, ORF 4= 549 bp, 4mth 182 A% K&
. Horb 5'9Egmfs X K24 108 bp, B HAZAEY)

BT 454840 3" AR gm i X K BE 9 148 bp, K & ployA
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P e BEARE N (=) B PR (-7 06 M A A
NP AR g

3 Wik 548

b 5 £ 11 R 2 A T I RO s Tl B R
MR R E AR Th i &N #GT R, 2T,
AT 5T i@ PDB #0405 2 v X B 4% 50 OBP47 1F K
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EsigOBP8 ) = 4E 45 # kA7 Al 45 SRR %R s
RS 3 T B AR AE, AR s 1 AT SRR

FIH AutoDock Tools 51K 3% HU IS 64 A% B
BT E B RE R Y5 EsigOBPS #E4T 4> 7% #3252
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Tab. 1 Binding energy of molecular docking

i ety B ¥ CASH R Nil
1 ESTIC) CioH,60 7787-20-4 —-6.91

2 LAVEiEN CysHy, 470-40-6 —6.84

3 (O-F I CisHyy 489-39-4 —6.65

4 iy C) CoH; O 464-48-2 —6.63

5 Fa - CioH,50 470-82-6 -6.51

6 X CHEIR CioH,,0 937-30-4 —6.46

7 ) C,oH4,0 499-75-2 —6.44

8 it CioH,60 464-49-3 -6.43

9 4-F3F-3- H LK 2T CoH, 40, 876-02-8 —6.41
10 2K T CgH0 98-86-2 —-6.22
11 o=t T CoHyg 99-86-5 -6.21
12 (RO-FEAFT S CioH,60 1195-92-2 -6.20
13 J5 R CyoH;s0 78-70-6 -6.09

T R UR B 456 /N T 6.0/ HE AW«

AﬁIZG PHE-26
TI—EE@Z ILE-25
c ' MET-39
ALA-126¢
[ 4P PHEDG
EEU-125M 97
PHE-129 ILE-
c2

a. EsigOBP8 5 i1 #%; b. OEsigOBPS 5% I AH M X} #: c. EsigOBPS 5 (+)—Fr ¥4 X4 #; d. EsigOBPS8 5 /¢ Jie A i %} 4% ; e EsigOBPS 5%
B . R 5 HE B A R A TR TR AN, SRR IREE A ORI BRI R B TER .
&3 EsigOBP8 SHLIAMI4E A 1% il
Fig. 3 Binding status of EsigOBP8 with its ligands
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