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# E [HAY] H5F Aphis gossypii J£HHT Lycium chinense, #i7E Gossypium herbaceum 25154 1 —
TR A 3 0 o BT SRS, & 88 1 5 SRS T 145 & SRR SO AR I s R ) it R vh R AR RS, 7T A4
Ja R4 R e S pia AR SR A B ik dls . [ ik ] T A U v AR I <R S5 & A
( OBPs ) AgosOBP5 JE K 117 4 K sa e 3 I R LE WM B2 b s B R SRR Rt H T e S miman &
IR BERZ LUK ( SDS-PAGE ) il ; I FH 2658 45 5 SC b 58 AgosOBPS H 414K -5 /KA IR HIK |
RO, FEE, TR, 1-900-3-B . FRRRRIX 6 BRI FIas S FeE. [ %R ] 5T AgosOBP5
BN 675 bp, il 224 NEIERR, FA 12 AMRSFEEERR, WIS ARXT /11 54.50 kD, JF
HI XTI R Gt AR 2 BT 2 B, A EF AgosOBPS &2 751 -5 K = 1F Aphis glycines AglyOBPS [R] Y 5 =5 o
26 SN -B-D-H A UL (IPTG ) 55 F1 SDS-PAGE £ill, UEHH T AgosOBPS T 4H & [ )& i
P, BESTE LIERR R, 6 PR FIIDKE AgosOBPS 5 N-ZR3E-1-Z8Ji ( 1-NPN ) ZOLHEHMA R
B EER BEE(E MR 50% LT, ANFBREKGIRPES . 2- KO0, Rl TR, 1-280-3-FEX 5 Fb 89 M
WIbEIm N, SOCMERIIFLE TR, BEJE — AR R F RS, MR AR BT 96 umol L' A5t
fHEE TR, B A SR AT S R o TR [ Sk ] A5 WIH 7% AgosOBPS JE A 4%
TR MRS Z F R TS, Al AgosOBPS SHAWIIRF L W /K IR WG . 2- R Ll “RBE. THE. 1-FM
S-FER RAFES A RE S, MM AgosOBPS 2 [ R REAE MR A MRS (5 B U PR 5 HEEMTER .
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Abstract  [Aim] Aphis gossypii is a serious pest of the Chinese wolfberry, cotton and other crops. The aim of this study
was to identify the binding characteristics of odorant-binding proteins with odor molecules and establish their role in the
olfactory recognition process in A. gossypii. The findings will establish a theoretical basis for using chemical volatiles in
developing lures aimed at the future prevention and control of A. gossypii. [Methods] Using transcriptome data, a full-length

sequence of the odorant-binding proteins (OBPs) AgosOBP5 gene was obtained and bioinformatics analysis was performed.
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The prokaryotic expression of AgosOBP5 was constructed and detected by Sodium Dodecyl Sulfate-Polyacrylamide Gel
Electrophoresis (SDS-PAGE). Fluorescence competitive binding experiment was used to study the binding characteristics of
the AgosOBP5 recombinant protein with six different odor molecules derived from plants. [Results] — The total length of the
A. gossypii gene AgosOBP5 was 675 bp, encoding 224 amino acids, including 12 conserved cysteines. The predicted
theoretical relative molecular weight was 54.50 kD. Sequence alignment and phylogenetic tree analysis show that the amino
acid sequence of AgosOBP5 in A. gossypii has the highest homology with the AglyOBP5 in soybean aphid A. glycines. By
Isopropyl B -D-thiogalactoside (IPTG) induction and SDS-PAGE detection, it demonstrates that the recombinant protein
AgosOBPS is soluble and can be expressed in the supernatant. The test results show that these six odor molecules can reduce
the fluorescence intensity value of the AgosOBPS and N-phenyl-1-naphthylamine (1-NPN) fluorescent probe system to less
than 50%. Starting from the initial dropwise addition of the five compounds including methyl salicylate, 2-phenylethanol,
benzyl alcohol, nonanal, and 1-octen-3-ol, the fluorescence value began to decrease and continued to maintain a downward
trend. However, palmitic acid initially showed an increasing trend at the concentrations below 96 umol-L™', this trend reversed
later and showed a continuous decrease at other higher concentrations. [Conclusion]  This study identified the nucleotide and
amino acid sequences of protein encoded by AgosOBP5 in A. gossypii. The protein AgosOBPS5 has a higher binding affinity
with methyl salicylate, 2-phenylethanol, benzyl alcohol, nonanal, and 1-octen-3-ol the five kinds of green leaf volatiles. It is
inferred that AgosOBPS5 protein may play an important role in the ordor information recognition of A. gossypii.
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FIAE Lycium chinense £ H [E3 35 D7 AR
Zepeskes i, RIREREE M —Fh 2 BEY
(JAa, 2022) o HZGHMENER, SHA
TR 145 Fh LR S e R - KIW B HRE!
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R iF 5 2 FEAE A 1] 38 THOG 3R DL T & 5 1551
SRR A . B, SAMSERGE T
i 5. 5F Acyrthosiphon pisum( Zhou et al., 2010 )
KEHF Aphis glycines ( k4%, 1994 ) | Hidf
(Pospisil, 1972 ) . Z K& 1F Sitobion avenae ( #f
7, 2008 ) . M TjiF Aphis fabae ( Alikhan, 1960;
Nottingham et al., 1991 ) . #] 5% F = J&i 1F
Cryptomyzus korschelti ( Visser and Taanman,
1987 ) . ZAaE%%F Phorodon humuli ( Campbell
et al., 1990 ) %Xf2f T AR AT FAEY) SRINTT R
JONE VA R 43 1F HU OBPs JE[H W T RE . SR, R
T2 R A 53 AR A T Rt S5
TR AR R ) Z RO FR , LA SR A i fm] o o
SRS 15 BRI HLTR 5 A B
SHERW] OBPs TEARIFFUNAF AP kIS 72
FAVE T, ASBIES 38 2 X Mg AR I R 1 2 S 2L
¥, 315 T AgosOBP5 [ (1 i BLP 4, #1151
Yy v B AT 2] 9% 3 A g% 75 )7 51 ( Encoding
Sequence, CDS) , LIKWFFE Escherichia coli
RS TRGR, AT EAE A, R
RNTEFEE LB EdfbFEASH M
Yititl 6 FHAE KW BIGE AT, MR T
AgosOBP5 (WA FRAE AL TIRE, A4 I IRFAET 5
FAC ] i T BEE THAIL I 25 T LA

1 #MREFEZE

11 R INER

P U - AR R T R IR = R A AT A
PR ERIREE, IR ARG RS TSR

F B BRI & e IR &
T4 ¥%4%MF . pMDI18-T. PrimeSTAR HS DNA ¥
A . DHSo B2 A 20 i3 WA F R mtitMERE £ W)

IR HI L | B TR T A AR e A
FRAF]; F4bI . AN EERWN. R RIBER .
BRI BehHR RO I T B 2R
BHEA A,

SIS . R BRER KA, LRRS 2 SR
WA IRA] ;s @RI E DL, ALY
A RA R RSN, RN EEE S AR A
ANFEWL KA, AIRERETTREAHRA
Al BE TS, BINERESFEARGIRAFA;
TERAE IR , LR AR ASER AT PR A 5 88 7 iR
T Z AR R A BR A E] 5 96 R
i, ZHERREARA T

I A R AR 3 PR 8 1 T T 1 AE

( Open reading frame, ORF ) , #JH] Primer
Premier 5.5 BRI 19 (R 1) , Mt
i E PR AT R AR5 o

12 EBF*

1.2.1 5 RNA BYREUE cDNA BIE R ALK
Femmik 3 AN EE, BAEE AR 50 LAREF, R
P RNA $2BOAH S, MRS A
R, RIS S AR G A B DA 5 A
1 mL RNAiso Reagent JIR%1R~), 7EEIR T
B 10 min; PREE BN 200 uL &4,

M SLWATIR S, AR EMA A aXs)Z, 76
F FCE 5 ming HELOERET 4°C,

12 000 r/min [AZ/F F #0010 min, YWEE FIEE
BEOE T 1 EDAE NI SRR N EE,
S FTI5), AEZEIR FHCE 15 min; 4 °C,

12 000 r/min &5.0> 10 min, 3 FIEE BT

FH 75%BEERUEUTHE, 4 °C, 12 000 r/min B5.0>
5min, W OB FH 75%0 CBEETE—
W, BUEEE IR T T2 8 min, N AMEALK

DUVEVE, AR - 80 CHABARIR VKA HH AT s (diH]
cDNA s &4 8 cDNA 25— H .

BHEA R A ; =52 H R H S ( Trometamol,
Tris) . TE. KO, R, KR HEE .

F 1 HICHEYF AgosOBP5 £ E K514
Tablel Primersfor the AgosOBP5 genein Aphis gossypii

51975 (5-3")

Primer sequences (5'-3")
ATGAAAATGTCCGCTAACGGTG
TCATTGGTTTGATGGTGATTTTTGC

EIRZEN

Primer name

ST

Primer usage

cDNA §"# cDNA amplification

OBP5LP

OBP5RP cDNA ¥"# c¢DNA amplification
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122 MRESKKLE S EH AgosOBP5 21 cDNA
FIREREARMHBE DIRERAEEDN
cDNA J#EHT, PCR § #43K A5 45 15 AgosOBP5
DR A FF O B AE 4 1 o B 45 F . 98 °C AR
2 min; 98 °CAEH: 10s, 55 °CiB-k 15s, 72 °CHE
1 min, 35 MG ; 72 CHIELEH 5 min, PCR
FEYIRE IR, o A TR A DA B, =2 S
P23 pMDI8-T /K, PEfT DHSa A2 25 4N i 5%
b, Pk AN TR 75 HE AT R PCR, 1% AR B e
2 FEL S TR, i S A 1 B A R YRk
AETAY TR (L) BOAABRA RT3 m
R o B2 F) 3R 18] () TE A Bk e 4T SRV, )
T4 DNA & 32 R 4% 3% 2= W AL B K I F T
BL21 Bz 840 M rh, WAk s 3%, Bhk g~
PHPE R VS 37 PCR, 24 TAEW TR (
1) A R A EIIY , 30Uk s fE T
£k,
123 FIHNMRRZLEEMHBE RHAKRM
DNAMAN 6.0 XJ#fCAsf 55 AgosOBP5 fit 4
T ) 28 1 B R 7 9 i 47538, MEGA 7.0
R AR (1000 1K) HEERGE LB
124 BHFEBRZEKR#Z{ 7 Luria-Bertani
(LB) WS FRIE O S A 3 R 4 ) ook,
37 CHG ISR, PR W AW, K, —
HAVE N2 HXTIR, S—4H A IPTG, 37 °CH:
F% 4 h, SrRIAA W ARG 0.2 mL,
12 000 r/min B5.0> 2 min, B0 FiER, ¥
TV DT U R TR 2 o v Al R SR, s s
SDS-PAGE #E4746: .

FHAEHIEMFRIAG, B 1 000 mL ) LB
WA IR 5L, BaAh 50 mL IR, 37 CHR% S
FRd ODgoo 312 0.6, i N IPTG 5 I e 24 1
WeBE 0.1 mmol-L™', 16 °CHKZESEFE 12 h, H3
FEHTF 8 000 r/min F5F T B0 3 min JFEUTHE,
Bl vE i & T IR A = 2 B ( Nitrilotriacetic
acid, NTA-0) byl B, VK& 30 min, HUILHE
TR s R AT TRE S, L 16 000 t/min
4 °CEL 1 h, 35U B mvive, #A7
SDS-PAGE #&:ill]

aifb . 0.22 pm LR AT e RS uE |

— A BB L IE K 3B OB Ni-NTA
BB H# 1 mL/min, JH NTA-0 2% ik £ Kbt
FE, EHEH W B B, PR PR PR
EE] G250 Ykt B A AR L, B 2 AR 21
Ve 4T SDS-PAGE HEL 1K 53#7 o
125 AgQosOBP5 EHMIRARFLEAIE X
Ao era R e G E AgosOBPS 5 AR
BRI TN B RE T o ARSI TAR B MuAL b Fof
(5640 3 %) Frkml B ik A Rk $E T 6
i, HFIFRIOCTE LS 58, X 6 Fiib &Y
SR KHERHER (A) | 2-KZEE (B) |
KEE(C) . Tl (D) . 1-FM-3-BE (E) FIks
MR (F) , WFEleds. m2s . mmms, i
i, AL B C ARG FRILAY, DA
NEWA AN, B NIRRT AR AEE, F NARN
EIAIER, A. B, C. D FIl F {E4840 3 S0t .
16, HRMLL PSR R, B AR R
s, BAREBNT . A 20 mmol' L™ 1
Tris-HCI Z% & (pH 7.4 ) ¥ AgosOBPS 7E £
SRR REZE 2 umol- L™, FH (%4 H 2Kt 1-NPN 3
f e R 1 mmol- L™, VA HRET OB AEI . W)
AU E N 2 pmol- L' B AgosOBPS & FIIA I 3%
U E 1-NPN #REHAW, i 1-NPN 283k 2 53331
k3] 2.4.6.8.10.12.14.16.18 F1 20 pmol-L ™",
TR E, 2O E It S Aghid %
337 nm OYGIHUL 5 IR GV ITE 350-600 nm Z [H] [
JITA DR B 1) AR LB o 2 AT E S
ey, DAORE R A R A pn e i 2k &1, AR
13X N SR el , IR INPN 5
AgosOBP5 [1fif 258 41 K npno
FIHZIETE P45 510 E  AgosOBPS M
SRR T 2Z A 25 A RE T o 1) Fe @
A 20 mmol-L™" Tris-HCI ( pH 7.4 ) B4k
J¥ %9 2 ymol-L™" i) AgosOBP5 #& F1IAW , FHINA
1-NPN i 284 B 47 2 umol- L™, 0 5% 688 BE A8 4L
39 1 mmol- L™ S RFREEFI R AT
SRR FERIIRE R 16, 32, 64, 96 Al
112 pmol- L™, 10 R FIAT M BE A8 AL F Y961,
Syl E 3 AEEA, BIPOERIE RN B YR E
) —FBF, SRR FHR B 1Cs00
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1.3 HiEaE

P e F o 50 E AgosOBPS HHS
R T Z (B 255 e T 1 52 36 B e S A
Graphpad Prism 8.0.2 #fFnArgi iR, #4E ICs
5 Kinen HHESHRAE Y5 AgosOBPS 25 H 145
AHEE (K) , A3 K=ICs/[1+(1-NPNY/
Kinen], HH, 1-NPN RyiZ SRk B iz 2 1
I-NPN HUHEE, Kinpn N 1-NPN 5 AgosOBP5
P14 e 25 0 0 B BB N FORGE B RE T R o

YNG4 LB K5 1 1 Graphpad Prism
8.0.2 BMFHIE G — DA A AL RE, XF
BRI 1-NPN 2y BRI 14 Fe K2
(B B0 AT AR B E LA o b, FF R A
Scatchard /7 R PEILIL G B0UE, THE AR
455 1 AgosOBP5 5 1-NPN 41 A il 25 H 5L

2 GR59H

2.1 #84F AgosOBP5 EFE cDNA TEBEFIFEFISHT

DIARIE il dL cDNA it , #E17 PCR §734
BRI A, T RAKGER S <57 1
S R/NR 675 bp (1) o B FYE PCR #E7T
YoE, B MPRTETIRE (K 2) o B EME TRt

23456 78 910

H 1 WRRESKESEaERY 1
Fig.1 Amplification of odor binding protein
of Aphis gossypii
YKIE 2-10 4391}y AgosOBP2., AgosOBP3. AgosOBP4.,
AgosOBP5, AgosOBP6. AgosOBP7. AgosOBPS.
AgosOBP9 FI AgosOBP10,
Lane 2-10 are AgosOBP2, AgosOBP3, AgosOBP4,

AgosOBP5, AgosOBP6, AgosOBP7, AgosOBPS,
AgosOBP9 and AgosOBP10, respectively.

bp
—2 000

1 000
750

—500

250
100

B 2 OBP5 &% PCR & EMEE
Fig. 2 Identification of OBP5 colony PCR
positive clones
P, MREdKiE “57 5 k4l e 4
AgosOBP5 J73I|—&(, #£ NCBI #d 1 17)7 51
SPTEEXT, #E— 2D i A AgosOBPS it
o MFPE R BoR, MACHRET AgosOBP5 Ji:[A
cDNA K4 675 bp, it 224 DMEHMR, &4
12 ARSI ER , 000 EE 8 A X 4 1 R
54.50 kD, AgosOBPS & H 23 Fha MR 4L AL,
Hrp, MR AN =R & e, HaERAE
MRa sk (E3) .

22 RERBHUMSH

FIFAMACHI S AgosOBPS (K& LR T3 5
HAh B i i ISR S E AW E RSk
B, RGEHAR ISR BoR, MR
AgosOBP5 L fEA4:1% Aphis craccivora, K&EIf
OBP5 R N—37, FRG KRR, Ml 58407 |
KW 75) — 43k 98.6% LA I Ak, R
GL R BT R R EF 5 2 50 B U OBPS
RA—, HHEERTI —FEH KT 50%
(E4) .

2.3 EZHEH AgosOBP5-Pcold-sumo IR ER
a4t

SR AU 7 128 10 i a2 o 26 1) BH P B e i_i‘_
N E TR NPT A AV e, Jf kAT
RULIS N ﬁﬁ%ﬁﬂ@@ié{ﬁ@%lfﬂ%*’ﬁﬂ%ﬁ
AgosOBP5 &K 751l —%(; AgosOBP5-Pcold-
sumo 38 kD FHM:FEfEL i 3RIA )5 1T SDS-
PAGE #illl, "I 2R 444 (K 5) , Ui
AgosOBP5-Pcold-sumo 38 kD #E4H#E H LR 4
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atgaaaatgtccgctaacggtgcaacgatgaaatgcgtcgcagttgeecgtegtectgttt
M K MS A NGATMI KT CV AV AV VLF
cagatgtccgtcattttcgecggaagegggtcaccaaagacggggcaaagaactgttggac
Q M S VI F A EAGH G QRRSGI KETLTLD
acagaagacagcgacttctttcggtgcaaacaagccagcaggaagtcatgttgtggeeceg
T EDSDVFFIRU CI KW QAST RIKS ST CT CSGY?P
gaaaacgcaatgaagcgatttggcgataaagacaaagtagcagectgacgagtgttacgeca
E NA M KRV F GD K DK V A A DETCY A
caagtagccgaaaagtttgcaacagttacagctactacacccaaacaagacttgttttcce
Q VA EKFATUVTATTU®PI KQQDTILF S
ggcgaagctgtaaagattaccaagaaaaagcaattctgeccttcatgaatgtatcggaaag
G E AV K ITI KI KI K G QFT CLHET CTIGK
aaaaacaaattgctcaccgaagacggttcactgaacaaaacgtttatagctgattacget
K NKLULTEDG SILNI KT FTIATDY A
atgaagagcgtcttcaaagaacagtggcagaaacaaataggacaaaaagccttggacaaa
M K S V F KEQWOQ K QI G Q K AL DK
tgcctggaggagacctacatcccatggeccggcagaagaaacagaaaacaaatgcaatcca
CLEZETTYTIUPWPAEETENIKTGCNFP
gtatacgtacaattccaacactgtctgtggcttgaatacgaatcgaactgtccagataac
VY V. Q FQ HCULWLEYESNTZ CZPUDN
aagattaagctcaccaaaaaatgcgagaagacacgaaaccgatacaggatgcaaaaatca
K I K L T KK KCEI KT RNIRYIRMAEQIK S
ccatcaaaccaatga
P S N Q -

El 3 MICHREF AgosOBPS iZH B FF 5 RS R E R F 7
Fig. 3 AgosOBP5 nucleotide sequence and deduced amino acid sequence of Aphis gossypii

= =
) [} 5 g &
2, S S s )
% E = £ g &
3 2 > = »
" %, 7S N &
% 3 = S = NS S
2 e <1 a o »
0 < [ 2 F &
4, % 2 2 8 ¢ 4§ &F &
gy, d”“‘z{]‘ % 2 22 £ & & N
% o, B 85 & ¥ s
“ Qb v g
]

Bootstrap

@ <0.50
0.51-0.80

@®0.81-1.00

E 4 ETHICIRY AgosOBP5 SE R 5t ) E B OBPs BEL
Fig. 4 Evolutionary tree of insects’ OBPs constructed based on AgosOBP5 amino acid sequence

it MEGA 7.0 B R 4R 45| R 1000 IR1EE] . Agos: #ilf; Acra: fEAEWF; Apis: BiSWF; Save: ZKE

WF; Mvic: HIZBREY; Rpad: R EE; Mdir: ZTMEERF; Nrib: BESAESREF; Agly: KEEF; Dvit: 98

IF; Sfur: (7 KE; Nlug: # KE; Lstr: K EE; Monu: A/NERHM; Alin: Al H%; Haxy: S@HHG Llin:
WEEHW; Aluc: ZXEHW; Cliv: BIESZEY; Ysig: MBS, Pyas: EEMLRHE; Rdom: 5%,

The mapping was repeated 1 000 times by mega 7.0 software with adjacency method. Agos: Aphis gossypii; Acra: Aphis
craccivora; Apis: Acyrthosiphon pisum; Save: Sitobion avenae; Mvic: Megoura viciae; Rpad: Rhopal osiphum padi; Mdir:
Metopol ophium dirhodum; Nrib: Nasonovia ribisnigri; Agly: Aphis glycines; Dvit: Daktulosphaira vitifoliae; Sfur: Sogatella
furcifera; Nlug: Nilaparvata lugens; Lstr: Laodel phax striatellus; Monu: Matsumurasca onukii; Alin: Adelphocoris lineolatus;
Haxy: Harmonia axyridis; Llin: Lygus lineolaris; Aluc: Apolygus lucorum; Cliv: Cyrtorhinus lividipennis; Ysig: Yemma
signatus; Pyas: Pachyrhinus yasumatsui; Rdom: Rhyzopertha dominica.
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[

5 PAMEHKELEZEBR SDS-PAGE BikE
Fig.5 SDS-PAGE electrophoretogram of whole
bacterial protein of positive strains

ik FriE M EAHE M WKE M: BT R ARIE
(116.0, 66.2, 45.0, 35.0. 25.0, 18.4 f 14.4kD) ;
VKB 1: 15 B W& A ; VKiE 2: AgosOBP5-Pcold-sumo
38 kD IPTG S W &E M .
The arrows indicate recombinant protein; Lane M: Protein
ladders (116.0, 66.2, 45.0, 35.0, 25.0, 18.4 and 14.4 kD);
Lanel: Host bacteria whole bacterial protein; Lane 2:

AgosOBP5-Pcold-sumo 38 kD IPTG induce whole
bacterial protein.

IPTG iR )5 Al TE RIGHF R Rk R girh ik, i
T8 B (1% 21 PH 1 B 2 O B 97 5 R P D A e
RAG 0 HE A E A A His sumo tag Fn &
(~16 kD) , ifjk SDS-PAGE #5illl, AgosOBP5-
Pcold-sumo B HE H /T EHZ A 38kD (K 6)
KANFE B AT .
AgosOBP5-Pcold-sumo 7E K i & ik J5 k15
{1%) 5 2H 2R FHIE A T 9% 88 (A T DU Ni-NTA Zlifbd;
ARt ZHr 4tk ¥ AgosOBP5-Pcold-sumo &
IR ZH B AT 0.22 um FLAR A1 8 25 e R 1S
VS, EIH4 Ni-NTA 4ifbs R alifb 153 B4l
EH 2 mg, EAEALE SN 85%, SDS-PAGE
HLUK IR UE2lAb f5 i 41 B 1 A% S TUMAEAT , 2
By (B7)

24 AQosOBP5 EAMIE A THES LW

ARSLEGBEPE 1-NPN VB REEr . S K
k337 nm WAL LA TP Y AgosOBPS
EAVWES, Kl 8 W/RTE 406 nm Ab XN Y%
SREER R, BRI, B ASHOEI 406 nm,
XPRFUCHANAY 1-NPN 28k B 518 G0 A= ¢

116.0

B 6 B EFRIE SDS-PAGE BikE
Fig. 6 SDS-PAGE electrophoresis map bacterial
fragmentation supernatant and precipitation

i kTR R B WKIE M AT EARE(116.0,
66.2, 45.0, 35.0, 25.0, 18.4 1 14.4kD) ; ki 1.
AgosOBP5-Pcold-sumo 38 kD 5 3 Rk i 5 1Y L3 &R
F; ki 2: AgosOBP5-Pcold-sumo 38 kD %%
TR A E A -

The arrows indicate recombinant proteins. Lane M: Protein
ladder (116.0, 66.2, 45.0, 35.0, 25.0, 18.4 and 14.4 kD);
Lane 1: AgosOBP5-Pcold-sumo 38 kD induce expression
of fragmented supernatant; Lane 2: AgosOBP5-Pcold-sumo

38 kD induce expression of insoluble proteins after
fragmentation.

1
116.0

et 0=

|

.o
—
7 BEBRZE B SDS-PAGE HikE
Fig. 7 SDS-PAGE Electrophoretogram of
elution proteins
Fikrig MEAFEAVKIE. M: EHAS T2 (1160,
66.2, 45.0, 35.0, 25.0. 18.4 f114.4kD) ; ¥k 1.

AgosOBP5-Pcold-sumo 38 kD ¥ .

The red arrows indicate recombinant proteins. Lane M:
Protein ladders (116.0, 66.2, 45.0, 35.0, 25.0, 18.4 and
14.4 kD) ; Lane 1: AgosOBP5-Pcold-sumo 38 kD
elution proteins.

Yo E AT AR LA b, i — R
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AgosOBP5 5 1-NPN 45 G 4L Kinen=
18.96 umol-L™" (& 8) . 6 FhELMIILE ALk
W9 (A-F) , SEEE5 R, 6 F KT F7K
MR, 2- KOl N, TR, 1-F8-3-
FEFIAAA R DK AgosOBPS/1-NPN £ & ) 7¢
et AR E] 50% LT, ASE B2 KA IR g |
2RO KRB, T 1-9F-3-B5X 5 Fiik &
YIMBIEGTE N, FOCER IR TR, Bijs—EAR
FEAN W T B 0y 8 3, A HR R A vk AR T
96 pmol-L~" i S FF A, 5 bl [ 5 e A7 T+
FE T B S AHZE RS PO CEAUT B
B KFICER 77.3%, KL, AgosOBP5 5%%
TIRJE T 5945 5 o 6 PRI 110 i B B0 |
7 (0.046+£0.004 ) . (0.053+0.004) . (0.046+
0.005) . (0.063+0.007 ) . (0.14240.02 ) umol-L™"
FIRF . KGR, 2- 2R OmE . NEE., TR
1-F45-3-BE4 ] 5 AgosOBPS 454, HoEFIEE Y
Bk, CHIZ KRR . 2- RO REEF T
T 1) S RIS o, TR IE R 6 FhABRIT 1
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Fig. 8 Binding curvesand linear Scatchard plots of

AgosOBP5 protein to 1-NPN
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Fig. 9 Binding curves of odorant molecules to AgosOBP5
A KRH G B. KORE; C.FEE; D, TRE; E. 1-0M-3-M; FOARHER . I AORE AL AR o8 Uk 7 (o2 )
e, HABARA AgosOBPS/1-NPN 1A 2 7 Az B AH X 5 G 3 i
A. Methyl salicylate; B. Phenylethanol; C. Benzyl alcohol; D. Nonyl aldehyde; E. 1-Octene-3-alcohol;

F. Palmitic acid. The X-axis is the concentration of odorant molecules (ligands),
and the Y-axis is the relative fluorescence intensity produced by the AgosOBP5/1-NPN system.
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fE R A K A R, TR T R
RIRILSE RS, ' RENS T R AL X 43 BT 7 X N
B4 ol SR 4 T, DA T AR A R A A ERAT R
( Robertson et al., 1999; Leal, 2013 ) . B HI&N
1) MR SR A7 B 1 5 B ) R AT ARG R
B AT LURSZ BN AUE 5 o7 1) 22 i R (2%
45, 2003; 2= TAESE, 2006; B EUMAE, 2008 ) ,
2 B UM A2 i B P 2R — 2B AR AR RV ( Vogt
etal., 1999) . Kk, OBPs fER R FHKF I, &
Be K 7 B0 37 i S5 AT R i 8 S s Boac e h B
SYEENE L (R, 2022) .

A FT 32 BN AT A F 0 SR A5 S R
AgosOBPS 47 15, MHaE R Bdn, ke
13301 AgosOBPS5 J: K H AT OBPs — ik 1y 2 [F] ¢
PE, srFRAXRUN, SRR RS,
X AR B ACHIF5Y v b 3] A MU AT A F AgosOBPS
FHJE TR H OBPs KKK 2 — o il ad & IR
RIS A G 3 < i A s o VT B S =l
AgosOBP5 5 OBPs ik iy H AT 1) ] 5 1 4%
L, Hi, S84 KSR RIE R . A
THEEMAE AR ME AL, fFERREE -
A His sumo tag #r%s, &5 IPTG 55
SDS-PAGE HLyk &, TERH T 841 8 1 2 nl i
B, BRI LIE W RS, X 53R AIAE( 2023 ).,
sk RE S (12023 ) 7E KM AT & B2 3R Gk /Y
PstrOBP1 fll AzanOBP5 B 4H%E ¥ M5 4EE
ELUERE S

AR AE (2023 ) 3 DO LTE G455 S g T
ERM, FU/NELH Grapholita molesta B 41 45
1 GfunOBP2 X3R5 R & i -2-C
W-1-lE . ORE . o-P WA IEG S 12 R EA
SRZE A RE ST, W] GfunOBP2 7E R 928 A8 %
RALG Y R i AR . AR R SR
YT A 45 B S BRI 2 AR AgosOBPS
5 6 MRWSFNE GRS, KI AgosOBPS
5 6 FR T 5 FEK IR S L 2-2K 2
Bt NP TRER 13- RAFIYSE &
e, HiX 5 Fhagmt Sk 5t A E N

AgosOBP5 1554 45 4 i F2 H A A I i A2 1k
e, MERRIRS AgosOBPS j” A= HYAHXS ZOLIEEN
EIHFFIRI AR b, 2% Prestwich (1993)
P21 1) OBPs J& A ARSI iREER . B g
VA B0 0 H S A 25 5 R A5 X SO R A 7 A8
PERNZE A, HEM AR XS 2O CAE I RRIR A Tk i 35T fig
SIRAHEIR B K | B RE TR AR B 25 (R 45 1)
F o, @It E AgosOBPS & H -5/ T 4E
BHHIE, K BEMIACAR BT AgosOBPS J& H A k4%
PR, HERNZEE AT RETE R AU BAR B bl
FAEH AW R 5 AgosOBPS A = 2% Flf:
MR BT, AT R4 Je A AR R B4 7o TR
fEHE RS (Heetal, 2019) o

REFzgmt Sk HA AEYiEE (Quiroz and
Niemeyer, 1998 ) , ZEIHSRTE B R G FI £
5 LR EEEAER, NIRRT R Re R A
W ERPIE GBEL, 2022) o SREE A E T OBPs
& B AN BEORSF DR 1 BT ( Vandermoten et
al., 2011) , IRATf# OBPs MEFAIZER, I
FEil OBPs SAHYIMEIE LW BT 456 Ferk, X
5% OBPs FERI Y IIRE 0 2 . A5 AR R A
ACUA I X 2 2 AR A AT 0 5 & 1 5T B TR AL
il LA R 0 356 77 v A% R Al B 10 75 175 7] 8 0K 3k 7] 250
E T HLB LA
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