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Ligand binding property of chemosensory protein 8 (DabiCSP8)
of Dioryctria abietella
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Abstract In this study, the expression profiles of DabiCSP8 and binding properties of DabiCSP8 enriched in
female pheromone glands and female and male legs of Dioryctria abietella were characterized using molecular
biological methods and fluorescence competitive binding assays. Quantitative real-time PCR results revealed that
the expression of DabiCSP8 was significantly higher in female pheromone glands compare to other tissues, which
was 1 232. 27- and 3 130. 64-fold higher than that in female and male antennae, respectively. In addition, the high
expression of DabiCSP8 was also detected in female and male legs. By prokaryotic recombinant expression and
affinity chromatography, DabiCSP8 was expressed and purified with the expected size of 13. 64 kD. Binding assays
showed that DabiCSP8 could strongly bind to N-phenyl-1-naphthylamine (1-NPN) with a binding constant
(Kinen) of (1.6120.02)¢mol/L. Among the 100 tested compounds, f-ionone was the best ligand for DabiCSPS8
with a dissociation constant (Ky) of (11.434-0. 62)p#mol/L. In the binding cavity of DabiCSP8, the polar amino
acid residue arginine 46 (Arg46) was able to form two hydrogen bonds with S-ionone, suggesting the importance
of Arg46 in the binding of DabiCSPS to S-ionone. In addition, DaciCSP8 exhibited moderate binding affinities to
some insecticides.
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MHA P A Rk, R B dL CSPs B4 2 M
feS . TEFL/INE L B Grapholita molesta 1, i A,
filh £ A1 o R 25 1 GmolCSP8 5 1-C B H AT #5i
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VALY BRI 4y HORIR: B 25 B 48 AE BT 232 1L
X X (101°22'E, 25°00'N) . B8 A2 A BRIy 2
IR LA B AT [l 5295 28, e e AT, 7E AR
PG TR FL A TRt MR 40 1 AR S0 AR 5 45 R AR 5
IV s L SR A3 S TR A [ 1) ) 5 S v ] LA
1020 7K . B3R A (25 1D °C X
(605) Y6 M L/D=12 h//12 h,

N T PR A A BRI DabiCSPS 5 [H 1) 3% 35
T A MCEE 3 U E A A Sl A (30 3K L Bk (50
Fo K ORE Rl FI L 10 30 (4 35D i OO
TR HE HOAS SRR 4 SR 2 (20 k)L 33 (30
o) JHE HUBR R (30 Sk ) 0 ME s R (R 7 R . 30
SO BAHLUE 3 BEAY MR WA E KRG IR
f£F —80°C HIF RNA f42HL,
1.2 5 RNA i2EUFN ¢cDNA & K

R H TRIzol i85 (TaKaRa , K%, HED HEEUAS41
215 RNA, 258 WiEE i B 7K AT NanoPhotometer® 43
JEIEEE T (IMPLEN, 36 ED A il RNA & H1k i
)5 » % PrimeScript™ RT Reagent Kit with gDNA
Eraser(TaKaRa, K%, F1E) 4 cDNA, H,
RNA #8528 K 20 DNA R & H A9 gDNA
Eraser 5, R M FEF N 42°CHFF 2 min, cDNA
fififF T —20C,
1.3 DabiCSP8 EFEHRIEL S

W5 2 k£ DabiCSP8 3 N 1Y # H 1R 7
R R S (RIS 5 - TGGAGAGGA-
CACATAACAG-3'; F ¥ 5l #:. 5-GCCT-
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TCAGGGTCATACTT-3") ., % F 52 i} %¢ )t & &
PCR 5% DabiCSP8 3 [K 75 A [a] 41 21 v (i 41 X 2
ki, RMEZR N 20 pl, f33% Bestar® SybrGreen
qPCR Mastermix(DBI®  Bioscience, f#[E) 10 pl,
¢DNA 2 pL, 10 pmol/L I, FiiE51 ¥4 0.5 pl,
ddH,O 7 pL., KRR : 95 C AR 2 min; 95°C
AP 10 s,58°CIR & 31 s,72°CHEM 30 s, 4t 40 ME
M, 45 R G R B 15 3R 8 {E (cycle threshold,
Ct). FIH Q-Gene 8 DabiCSPS H:[H 1L A A
PR FNT IR IR AN BRI A
S4 (ribosomal protein S4, DabiRPS4) F1 L8
(DabiRPLOE RN S A, @ m i 44
ZURH] 3 BAY)#HR . BB 3 IKEK

SR IBM SPSS Statistics 21. 0(SPSS Inc. , %
ED 34 b i Fisher f /) I 25 25 55 45 55 (Fisher " s
least significant difference test, 1.SD) [ %53 K 1F
ANFELHLE ) F kK. 24 P < 0.05 B, FE R 7E
P ZH R R B KO B B 25 5
1.4 DabiCSP8 RiAZF{ERItE

FTF DabiCSP8 5 [F 1 ¥ i I 152 4 , 7 S5 1 H
SignalP 4. 1 il DabiCSP8 {415 = ik & 51200,
YR HEHE T 45 AL 18 DabiCSPS8 1 N 3iHT 18 P4
FERREZ IF 5 R SRR S 5 1, IS 1)
5" S I B AV 5 AR B i (B 519 . 5'-CGG-
GATCCCTCCCTAAGGAGTACTACACAGACA-
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CGGTGAAGAGT-3", Hr NI 2 43 51k B3 514
BamH | #IF #5149 Hind 1l WIBEYIN 5D . 55 =,
DIME P iR cDNA Sy R 45, R 5 f B Prime-
STAR® Max DNA 47 (TaKaRa, Ki%E, FED
Y1 DabiCSP8 [ )7 Jy: 98°C A2 P 2 min;
98°C AR 10 s,60°CIB k 10 s, 72°C ZEAH 50 s, 35 4>
TE¥; 72°C 2E {41 10 min, # /)5, % HiPure Gel
Pure DNA Mini Kit(Magen, [0, FE) 2tk H 1Y
FEH ) PCR ™4,

A BamH 1 #1 Hind I W41 4646 19 PCR
FEMI AR A 3353k (& pET-30a (), 7€ 16°C, ] T4
DNA % 45 i 3% 4% 30 min #4 @ 5 41 it ki pET-30a
(+)/DabiCSP8, ¥4 & B = W55 Ak & DHb5a A2 A
L LB [EAT Al 45 77 B U Al R HRCERL e o 0 A
JFIRIE .,

1.5 DabiCSP8 gyFRiEFI4 1L

I Y 56 UF 1F A 1 51 41 Bk pET-30a (+)/
DabiCSP8 %4k %] BL21(DE3) J&sz A4, PhE
HATIRE E LB AR #5225 (Kan™, 50 pg/mL) H,
37°C 200 r/min 437 HE TR0 00 BHG A T A% 1250
LI AHTSE R LB IR AR S5 IR e rh - AT 9 R 57
(1 L)+ 24 ODgpo 2= 0. 6 B, IIAZH A 1 mmol/L
S-S D-HAC 2 FLE FF (isopropy-B-D-thiogalac-
toside, IPTG)4kLi55553% 6~7 h, Bl 1 mL S
PRI » >R FH 4 B S i DRH I B SR A T WA R 15 18
P4 3 UK, BRIR 5 min, BERRES ARG 250 B I FTLTE »
FH SDS-PAGE Lk K I H #4985 11 7 7T ¥ 1 22 38 1
o R EWOH T B E A i,

HR 5 F DK I 25 5, DabiCSPS 32 %5 DA i 1 114
BRI R 8 B AR MR & P ik el b 2R
H. ™%, IR #§ Ni Sepharose High Performance
(GE Healthcare) Ui 5, R EFZ BT H AR 4lifb 5
HEE . FLUR I FH DR 22 Ve JRE A0 B 36 ik 119 2 ik (6
4.3.2.1,0 mol/L) A& Ve, Wil R
MR E 418 (1 His AR%5, FEOORI 25 F 2 07 2
REifb HWENR . I, BWEOLENT IR e
BHRIEREEAFT 80T,

1.6 DabiCSP8 SRR EYNEENE

FHF 456 D02 28 65 N-RIE-1-28 1 (N-
phenyl-1-naphthylamine, 1-NPN) , # ¥ il % & ¥ .
HEEREREMA R H Aladdin 8 Sigma-Aldrich
N TR E B A KT 9020, T AL &Y
Y 590 R i e TC AR 100 mmol /L (R i 79 »
PRAETF—20°C , Fpf AR B2 1 mmol/L,

J T E 1-NPN & & G812 F T DabiCSP8 11y
BOETEPEL A, 7E L@ L A 20 mmol/L
i Tris-HCl 22 0k (pH 7. ) FIAWRSE Ky 2 pmol /L
[ 1-NPN, £ 00 A < 460 nm B/ (19 58 S {E
SRIG S IMAZRE R 2 pimol /L 2461 DabiCSP8, Wi
EHOCIE(E ARG Ol . R o e kA%, B
IR GG . U] 1-NPN 248 5 DabiCSP8
4G, TESSGME b, B e E DabiCSP8 &5 1-
NPN (454158, BI7E 20 mmol/L [ Tris-HCl 4%
MR (pH 7. HFNAWREE 2 pmol/L (14 H B8 R
B A A R 29 B2 1-NPN(2,4.,5.8,
12,16 pmol/L), 4% 1-NPN 5 H i E W44
ELAT WAL AT T J5 22 9ot se vk 4 Ak
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5o ZHORE UROGHK Ec=337 nm, UK Rk
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J& s a3 B A 6] e B2 1 Atk i Ak & ) filf L2k i
K 2.4.5.8.12,16,20 pmol/L, i 5 & it I K 7E
398 nm 4b S IE(E AR b, TEAL G W LR BNy
20 panol /L 1 4§ FHRIE AL HEI L 6= (1 —
SO FREIL RARTEAD X 100% 14 4596 L) L
fetr¥y iXB A 3 K. DabiCSP8 5 1-NPN [ 45
4 8 B (binding constant, K wpy) 2% GraphPad
Prism 7. 0 #F7iH5 ., AR5 AR 38 1C;, G4 50 % 1
1-NPN 554465 9 B9 ) 155 DabiCSP8 5 fk
AW IR B H 8 (dissociation constants Kg) o Kq=
IC;0 /(14 [ 1-NPN /K npn) » HoH [ 1-NPN ]y i 25
g 1-NPN e g,

1.7 DabiCSP8 f[E] [R5 F X 4

DabiCSP8 ] = 2 45 # 4% K | SWISS-MOD-
EL FE£ 3k /4 (https: // swissmodel. expasy. org/) 5¢
B 5. ARG S Ik DabiCSP8 2 £ 2 7 41|
18R IR ) R AR, e 5 YD Scehis-
tocerca gregaria ) SgreCSP4 74| HA %5 & ) 2 3t

100 -

0.1
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FAXTRIL R
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0.001
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4

MR —3tk. S5, LA SgreCSP4 [ i 1k 45 A4 A Jhy £
¥ (PDB ID: 2GVS)'#), # # DabiCSP8 ft) = % 4
. F A AutoDock Vina 1. 1.2 ¥4 #E47 DabiC-
SP8 54k A W o F X 3 . = g F iy AT Ak
Fg# % B PyMOL 1. 7. 2. 1 #5452 i Chttps: /
pymol. org/2/),

2 HRESH

2.1 DabiCSP8 ERHARIKIETI

R 4 S 417 3575 ) FPKM (fragments per
kilobase of transcript sequence per millions base
pairs sequenced) {£ il fb 18 38 15 2K 5 Bt A9 45 5
DabiCSP8 LA 7E ME A Ji rp 2 38 7 vy, HLUGE:
HERUE 2 A1 2R FPKM fHAH 25 5. 65 £, A&
WFoE e 5 53 AT R W] DabiCSP8 Kk [F 75 M 7 i
Hh 2 R RS L T R 0 i) AR L e |
W T HhL WAl 0 E U 1 5. 77,6, 14, 54. 30, 61. 50
fE5FN 83. 94 A5, S SEAIM P 45 R A -5 1
A T2 DR A M T L f 7 ARG Al 20 21 b A el R
IR LR ME S fi o 9 3R 0K B I 3 R T A L {ELME L A
i fiph 2 35 10 A O E SRV IR 1/1 250 3/
10 000, 7EMEME d L k| 3k | 51 6] . DabiCSP8
SRR3R 7K - JC 35 22 5 5 T A0 e U v i R GK
HRFERETHERE D,

FL MW FW MHp FPG

A

Tissue

/NG S8 KR DabiCSP8 H: AR AR A L 8Ll i 35k K F- 22 R B3 (P<0.05, ANOVA, LSD) o MA: it filff; FA: e st fis 3 ; MPro: ffk gk
FPro: #f Bt i5; MH: e Sk, A8 il f A FH: e e sk, A8 Fise; MT: Ak BuUlg; FT: e B MAb: 2S-SR ) Ak B FAD: 58P R i
Hui ML: U s FL: Mt 2 MW JE Bl FW: ife i3l MHp: 2 ORI, FPG: M e AR o

Different lowercase letters indicate significant differences in gene expression levels among different tissues (P<0.05, ANOVA, LSD). MA: Male
antenna; FA: Female antenna; MPro: Male proboscis; FPro: Female proboscis; MH: Male head without antenna and proboscis; FH: Female head without
antenna and proboscis; MT: Male thorax; FT: Female thorax; MAb: Male abdomen without hairpencil; FAb: Female abdomen without pheromone
gland; ML: Male leg; FL: Female leg; MW: Male wing; FW: Female wing; MHp: Male hairpencil; FPG: Female pheromone gland.

B 1 DabiCSP8 B [E 7% tZAHBEHE A [ 40 L 9 HE X 3R 3% K F

Fig. 1 Relative expression levels of DabiCSP8 gene in different tissues of Dioryctria abietella



o 54 o

4.9 44 25

2023

2.2 DabiCSP8 ByRiAFn&ti{k

SDS-PAGE 73t 45 SR £ W], & IPTG R 5 1)
FHHE M pET-30a (+)/DabiCSP8 7% 20 kD 4b
BA— 400 0 R i 4501 5 B0 A9 43 1 K1

kD M 1

(19. 64 kD)%, %F IPTG i S5 (00 DL At
5 % B DabiCSP8 33 LUK RO 2% 3k, X
U AT ARG His bR R 5 %) 13. 64 kD
02— H R A 4 (E 2)

4 kD M 6 5

70

55

40 =%

35 B

25 .

"

e | ey

10 &

VKIE 1 A02: IPTGYE S 5 B 40 BOMLEE A, VR334 R & T IE A Li; Ykig SAn6: 2ifk)5 iy 41 FIpET-30a (+)/DabiCSP8FILER His-tag iy
DabiCSP8. M: ZH 4> 1Ak, #iskiR/RELLE HpET-30a (+)/DabiCSP8FIY]FRHis-tag J5 A DabiCSP8

Lane 1 and 2: Bacterial crude extracts before and after IPTG induction, respectively; Lane 3 and 4: Bacterial pellets and supernatant after mechanical
break-up, respectively; Lane 5 and 6: Purified recombinant protein pET-30a (+)/DabiCSP8 and the target protein DabiCSP8 without His-tags, respectively.
M: Protein molecular weight marker. Arrows indicate the recombinant protein pET-30a (+)/DabiCSP8 and purified DabiCSP8 without His-tags.

& 2

R T2 HEBEAE DabiCSP8 ByRIAFILE{L

Fig. 2 Expression and purification of Dioryctria abietella DabiCSP8

2.3 DabiCSP8 5RE &ML &4

1-NPN REGZ AR 47 1 5 DabiCSP8 2545 . 455
B K on R (161 40.02) pmol/L(F 3a), FfidF 1-
NPN ¥ B B34, DabiCSPS 5 H 45 & e it A, %
H Scatchard £k P: 4k J5 % B DabiCSP8 #E H 5 1-
NPN (256 BABAF M E R (B 3a,3b),

SEAHPESS 5 I E 45 R BT, DabiCSP8 5 K #8453
AWM &R 1B AK. EIK Y 100 Fib &9
L B2 5 22 i S DabiCSP8 (14 fi A5 e 3k f 55 4 5
K, (11, 430. 62) pmol /L T HoAb AL 4 4 1958 56
BURRIGTE 50% LT (& 3c, 3% D, 7EMY 7 2
EHh . BRI EGY T 2.4 MRS
DabiCSP8 445 it 1 fc it » 28 JEHUAR %y 30. 61005
R AL Wy 3 BE-2- T M- 115 AR Bk e 114 2 S iR
P25y 38, 53 % F 32. 30 %0 R AT T &
W+ R TG IUCERAE 3020 LA I T 4 K S
el 55 DabiCSP8 454 8 71 X355 (9
BURZR/NF 3020) 5 BL Ak, DabiCSP8 5 4% HU 5] = it
RN JE W 1 25 A BE 0 05 28 UM 3 43 1 ok
47. 7496 F0 37. 87 % (&l 3d, 3 1),

2.4 DabiCSP8 5 p-22 % = il B 1 i X 8 oL s il

[FIFAE R 45 R R W], B 2 M BEIE DabiCSP8 5
VDB MR 1Y) SgreCSP4 (1) 2 HE R — B M e iy
47.71% ., DabiCSP8 [ 45 EHh 6 14 o IR
R ] (PEA 15— 20) ca2 (Vi J5 22— 33) ca3 (i 5
40—54) L ad (fif 5, 62— 78) .a5 (fii &5, 80 —90) Fl b
(fis 97—103), AT B4~ CSP [] ol &5 B AR SF, BR
2 F TR (D AN AR R IR 5E 22— 350205 Fl ab 1)
— M B &, 4 Bk 50.00%. 63.64% A
60. 00 %0 ;s BRI o BRHE—BUMEAE S0 LR H
oad B —EECH 35. 29% (& 4a),

HRPBZE A a2 25 2, P B DabiCSP8 45 4 fig
JIE AP BCEE -5 % 2L AT 40 F 0 8 S8 5%
B ML W BRI R . 25532, DabiCSP8 2%
B4 A N 9 ANEIERRS BT 2 EALS A LI 8
AR Pk R LR - R &R 29 (1e29) |, 8 4R 45
(Trp45) . Tled9. Tle72., F B Z B8 75 (Met75) . Trp83.
11e86 1 Trp90; 1 /M M 2 LR - 48 & 2 46 (Argd6),
Hp, g 5% 2 WA (O) BEAZ 5 Argd6 TE M A&
SR B4R 3. 08 1 3. 15(J&] 4b)
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-©- T# B syringaldehyde

Ligand concentration

——ZHI% benzaldehyde
=& i heptanal

—— 1" dodecyl aldehyde

Ligand concentration

& iR phoxim —&— i
-©-# 5 chlorpyrifos  —O fa R
—h— K 4% chlorbenzuron — —— Mg Humpk

rotenone

——3-HIJE£-2-T4-1-B% 3-methyl-2-buten-1-ol
—©—2,4-2 " IRER LG ethyl-(2E,47)-decadienoate

a: DabiCSP8.5 1-NPN{ 454 14 b: DabiCSP851-NPN4E £ i Scatchard [&]; ¢: DabiCSP8 5AHMIE % & M il 35 4tk 45 A th 4% d:

WA TES A A 2R -
a: Binding curve of DabiCSP8 to 1-NPN; b: Scatchard plot of the binding of DabiCSP8 to 1-NPN; ¢: Competitive binding curves of DabiCSP8 to
plant-derived volatile compounds ; d: Competitive binding curves of DabiCSP8 to insecticides.

3 BHEERIZEFSHERBIE DabiCSP8 5 RAEX &S & NE

Fig. 3 Binding assays of Dioryctria abietella DabiCSP8 expressed in vitro with various compounds

chlorfenapyr

imidacloprid

DabiCSP85j %%

F 1 BERIERZZIHDIE DabiCSP8 5 100 #{L &M &G EEN"
Table 1 Binding affinities of Dioryctria abietella DabiCSP8 expressed in vitro with 100 compounds

POCHURE/ Vo B H A (KD /

FOHURE/ Y A FE (Ko /

fic 3k Fluorescence pmol « L1 i At Fluorescence pmol « L1
Ligand displacement Dissociation Ligand displacement Dissociation
ratio constant ratio constant

52K Esters LR TiE hexyl acetate 17. 47 —
2.1 H g methyl acetate 8. 70 = Z R heptyl acetate 20. 50 =
LR LT ethyl acetate 20. 39 — LIRS octyl acetate 20. 79 =
RN propyl acetate 16. 45 — L FRTiE nonyl acetate 16. 29 =
L2 T g butyl acetate 13. 29 — LR %4 is decyl acetate NB —
%% g amyl acetate 21. 24 = LB fiE geranyl acetate 1. 29 =
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453K 1 Table 1(Continued)

PORHURE/ Yo B E(Ka) / THHURE/ %o BB (KD /
Bic 3k Fluorescence pmol « L1 i At Fluorescence pmol « L1
Ligand displacement Dissociation Ligand displacement Dissociation
ratio constant ratio constant
i 3-C 4 £ FRliE Z3-hexenyl acetate 17. 11 = 2% £, phenethyl alcohol 27.53 =
5t 3-C 4 T BRME Z3-hexenyl butyrate 6.53 - 2-HIBE-1-TlE 2-methyl-1-butanol 24. 39 —
T@@Eﬁ ethyl butyrate 24.19 = 3-F - T 1 48,53 -
K H1 iz g methyl benzoate 17. 46 = 3-methyl-2-buten-1-ol &b ©
HKH IR 2,1 ethyl benzoate 22. 38 — e P hexndecamol 2999 _
%Hﬂ Mj%ﬁﬁ phenyl benzoate 24. 1? — 1= 475-3-J% 1-octen-3-ol 25.12 —
ﬂ:ﬂqﬁﬁfﬁa benz};l benzoate 16. 85 = 5 2-C M E2-hexen-1-ol 2. G -
2,45 IR L ; 30. 61 — a-FA I o-terpineol 19. 58 =
ethyl-(2E,4Z)-decadienoate 6 5Bl
% 2.1 ethyl h t 18. 62 — SRS 23.58 —
CIR L1 e: yl hexanoate - 6-methyl-5-hepten-2-ol ’
=iz FH g —
J:iiﬂ;ﬁ;iEﬁ i melbyllauraleA ) 1. 63 % Aldehydes
J”L gvfl 11’ I lﬂlﬁb’igiﬁl%ﬁ@a 11 70 o E‘% hexanal 20. 90 p—
79, Ell-tetradecadienyl acetate R
s il heptanal 27.99 —
Bk Alkenes S octanal 29 50
octana ) _
B ocimene 25.75 = TR | . B
«VEM a-pinene 16. 67 — M nonana :
o ) Z& P decanal 23.10 =
B e i farnesene 6. 33 =
e _ —# undecanal 25.13 —
a1 774 a-caryophyllene NB .
BT pcaryophyllene NB - + g dodf:cyl aldehyde 30. 92 =
1-—# 1-undecene 12. 28 . it 2-CL 4 Z2-hexenal 23.23 =
H#4 myrcene 13. 09 _ J2 2-C Ml E2-hexenal 26. 21 =
F 4 squalenc 18. 41 _ T syringaldehyde 40. 89 =
3-BEH 3-carene 21. 58 _ &%4‘71‘%% ﬂcyclocitral 17.97 —
Y- P8Il v-terpinene 11. 58 = FrABE citral 21.438 -
a 7K 5% a-phellandrene 19. 91 — “RHIE benzaldehyde 29. 17 —
a1 i1 a-terpinene 14. 61 — % L phenylacetaldehyde 25.98 -
FrEE M limonene 17.37 — Jefe2k Alkanes
fl12% Ketones JBEdsE heptane 17. 16 —
2-CL i 2-hexanone 18. 64 = 2E45% octane 13. 22 —
3-CL il 3-hexanone 22. 45 = T-J5¢ nonane 0. 87 =
2-BEfii] 2-heptanone 20. 05 = Z&J5¢ decane 2.54 =
2-+ = 4% 2-tridecanone 12. 93 — ~+—#% undecane NB =
7K £ acetophenone 20. 76 — + 4% dodecane 8. 33 —
B-£% %[ S-ionone 51. 82 11. 43+0. 62 + =% tridecane 0.77 —
6-FH 355 B f -2l 19. 90 - |- PU 4% tetradecane 5. 05 =
6-methyl-5-hepten-2-one : + /\JE octadecane 7.42 —
fiz2 Alcohols -+ JL%% nonadecane 19. 40
. % hexanol 27. 16 = Z% 0157 Insecticides
Bl heptanol 32. 30 = B4 % abamectin NB =
2-Pifi 2-heptanol 25. 65 — i HL bk imidacloprid 25. 99 -
SEPE octanol 26. 74 — Bk diflubenzuron 15. 34 —
T2 nonanol 23. 56 — K4k chlorbenzuron 30. 19 —
24 decanol 20. 46 _ VRE %S deltamethrin 10. 60 =
+—[ undecanol NB _ FEAEWE chlorpyrifos 37. 87 =
—+ — % dodecanol 20. 78 = LA phoxim A7.74 -
= . -
I 3-C% 4 2 Z3-hexen-1-ol 25. 76 ~ S fipronil 19,53
SR linalool 29. 04 - HuliE chlorfenapyr 29. 41 =
R farnesol 9916 - ff1 B rotenone 28.12 =
< o P — _
5 H-FE geraniol 21.13 — ;%ﬁggdtniel 1?\};7
F8 75 5URS nerolidol 17. 28 — LT osthole ’

1) NB /R DabiCSP8 5zt WA 45 & . PSR I KELEW E 20 pmol/L B {H . Ka 78 DabiCSP8 5 AN [7] Pic K& 1 i 23 % %K.
“ IR B 1Cs0 FI Ko (TG . DabiCSP8 5 845 % 22 Fi 1 it B 4 B V-4 {H H FRiEiRks .
NB: No binding. Fluorescence displacement ratios were determined at the maximal ligand concentration of 20 pmol/L. Kq: Dissociation
constants of DabiCSP8 to various ligands. “—* indicates that the ICsy and Ky values of the compounds can’t be calculated. Kg value was
showed as mean==standard error.
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a: Alignment of amino acid sequences of DabiCSP8 in Dioryctria abietella and SgreCSP4 in Schistocerca gregaria. Six a-helixes (al-a6) are labeled
on the top of the alignment sequence. Number 1 and 2 at the bottom of the alignment sequence represent cysteines forming two disulfide bonds; b:
Docking of DabiCSP8 with f-ionone. Left: N and C represent N- and C-terminus, respectively; Right: Hydrogen bonds between DabiCSP8 and
J-ionone are indicated in green dotted lines; amino acid residues within 4A are marked in binding sites.
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Fig. 4 Molecular docking of Dioryctria abietella DabiCSP8 with f-ionone
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