B B % i Acta Entomologica Sinica, August 2009, 52(8): 838 —844 ISSN 0454-6296

th 4T M5 g == B 5% & H MmedCSP1
B 45 & 451

U, RAEDT, HER, AR, T
(L. ARSI RIS, ST I RS % , JEAE 100094
2. SRR A, L3 100094)

BE:MERZEAOR-RFETRILFBRZSTW IR EER, Sl 5 R BIUIN LG BA K. AR

i/ pGEX4AT-1 RIAF KA BL21 (DE3) 578 K3k R Gt P Kk b 400 4% Microplitis mediator f4% R B H

MmedCSPl FEi R R AR AR B £ RIS MmedCSPl fd ] bis-ANS fERFOLREE, EVOLEETT
S 50 RIS A RHIE, A TIAS 2 H 28 fb 221852 28 1 78 v 200 9/ e n e U3 v U ASOBR B A 26

4’*5‘&%%. MmedCSP1 HEE5/K MR A R ke & i B i%??i@ﬂ\ 3, A" HERHEE, 2-CEMHEES S, H

HAEREMEY B-£% =M REEVR N | mmol/L T4 bis-ANS )\ MmedCSP1 H1854: 50% , B-4¢% i 55 MmedCSP1

HIZ5E HHCR 16.89 pumol/L, X SEZEIRRIR MmedCSP1 25 P AL B KRR I IS . ke, i B-8F =

B, 3, 4- " HIESRHEE 2-CEAIH BRI SUIE R, BAEARRAR P P R b X TR s e A

5o

K@ PG EE; HFRZEN; FERE; TOU%6; B-£%5 =M

RESKS, Q965  CEHRIARG: A XEHES: 0454-6296(2009)08-0838-07

Binding characterization of chemosensory protein MmedCSP1 in Microplitis

mediator ( Hymenoptera: Braconidae)
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Abstract; Chemosensory proteins ( CSPs), which are assumed to be related with the process of storing and
releasing the chemical odors for insects, belong to a class of small soluble polypeptides in insect chemical
receptors. In this study, chemosensory protein of Microplitis mediator MmedCSP1 was expressed using pGEX-
4T-1/B121 (DE3) prokaryotic expression system, and then purified using GSTrap FF, and the binding
characteristics of MmedCSP1 to 50 kinds of chemical molecules were further studied using bis-ANS (4, 4'-
dianilino-1, 1’- binaphthyl- 5, 5’-sulfonate) as fluorescent probes. The results showed that MmedCSP1 could
bind to methyl salicylate, pentane, ocimene, B-ionone, 3, 4-dimethylbenzaldehyde, 2-hexanone and cis-3-
hexen-1-ol. However, only B-ionone replaced the bis-ANS of MmedCSP1 by 50% , and the binding constant
was 16.89 pumol/L. These results suggest that MmedCSP1 is involved in the process of storing and releasing
methyl salicylate, pentane, ocimene, B-ionone, 3, 4-dimethylbenzaldehyde, 2-hexanone and cis-3-hexen-1-ol
for M. mediator, and has different transport capability in storing and releasing those odorants.
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SRS FHERE MR, —RESKREEE
F (odorant binding proteins, OBPs) , .5 H FF3+
A 6 MASFIEDEERRRE, A MBI KR R
ARG, BB FRMIZRSIR TR EZ K
(Krautwurst et al., 1998; Wetzel et al., 2001; F ik
Ze4: 2002; Hallem et al., 2004) , B—2KIEMNHE
21k B 3% & H ( chemosensory proteins, CSPs)
XREH SRR GEERBEMER, FHThHA 4
MRSFRE P EIRIR R, TR M AR A B
rhRIk, HENATBEFE R AL R PR B R AR
Fi ( Pikielny et al., 1994; Steinbrecht et al., 1995;
Ban et al., 2002) ,

SRS EHEHMEHRZEHRRBS S EERM
HMACAE R, BT RS & EA B T3AT]
THAEFITNRE, XM T BTN SRMEMBIEARE
ek, AIEFRAERIC. PE45E L% (fluorescent
binding assays ) Fll#E & X bR 45 & 1% (volatile odorant
binding assay ) ( Vogt and Riddiford, 1981; Briand et al.,
2001 ; Campanacci et al., 2001 ; Ban et al., 2002; Mohl ez
al., 2002) , LEFETAEE —BEETRERE, A
JRHAAS RN (Pelosi et al., 2006) , TEFZIGEHS G L5
b, WL E IR S NESOE i & B
WNIERTOLESR PSS &0 A S A BERR(Trp) 5 SMNE
PG P EEC R A 1-AMA (1-aminoanthracene ) , 1-
NPN ( N-phenyl-1-naphthylamine ) #1 ANS ( 1-
anilinonaphthalene-8-sulphonic acid ), bis-ANS (4, 4'-
dianilino-1,1’-binaphthyl-5,5’-sulfonate) & ANS ] —2
&, 5 ANS HHE bis-ANS 254 H R AIRE ST B3R,

M- FR-RBEEHERIXRTD, SKREE
&R E BN EEBR(FTIT, 1998) . iy
HEEF EZ, RECHMA ML R Helicoverpa
armigera {4 B Mythimna separata . /N 3% J& Agrotis
ypsilon . F /N ik Matsumuraeses phaseoli FNEE SR
¥k Argyrogramma agnata SFRER 2 AL, 7E SR
39 FhEF E (EELSE, 1984) o 7E 2L MIve B
FRFEFFRE FNFE RN E RN REL,
RRISRRE G R E AL EBRRZ EE S A R RR
R HAR SR B B it ( Pelosi e al., 2006) . A<ff
S, IRATE A A4S B A E 2 b oA i A
Microplitis mediator ft, % J& % & 4 MmedCSP1, D4
bis-ANS ShHSEHk & T, P EH S 50 MK
PRRER S B AFIE, X 50 M RBRARAEATE 14 AL
SER(TEAREE, 2007) FOHAWAE Y)W A B SK 5
¥, DA T i b 2 Ak 2 RS2 2 | T Hh £ g A e

SRS S PRI SRR,
1 #MHR575%

1.1 #mE5iH

LTV B T AL R bRRL 2 Be AR i . S
BRI & M H Promega A6, FREIPENUIEE . Pyrobest
DNA B A [ TaKaRa /A7), A8k pGEXA4T-1
HALE BT, FRERZAE R DHSa 5RIKR
Z STk BL21(DE3) g B RARAALRHE A FRA A,
JiiEhAE (5 mL GSTrap FF %A 5 8¢ M B§ I H GE
NAEl. B H W IR E 4, 4'-dianilino-1, 1'-
binaphthyl-5 , 5’-sulfonate ( bis-ANS ) 5 X bf 7 #£ 2~
Sigma A R = dh (R 1), F96 ZOLA0E BT A
BBROCEARFIRA Ao
1.2 EAREE4WL

R HH 210V B AL 4 12 2 Mimed CSP1 2
K JF%] ( GenBank Z3%5-. EF397518), &it—X¥"
5|4y . CSPes, 5'-gtGGATCCGCGACTACTAAAAC
CTACACC-3'; CSPer, 5'-gtiGAATTCTTAAACATTAA
TTCCTTTAGCT-3' ("R RIZRSFI AU &, ZHiHN
PRIPBEEE) o LAHP £ 0078 B 0% fih £ cDNA Ry B4R,
AR IR B SRR B, % E7E pGEXA4T-1 &
RBE L, B A TR BL21(DE3) hifTRIA,

FEEHFREPMEH 500 mL LB #1715 SR,
FIBFETER, A RS, BOREL
AR, R FHEA 0.2% Triton [ 50 mmol/L
Tris ZEVRIERE 2 WG, BT 2.5 mL ¥€E N 5 mol/L
RIEEI A, R)EA 2.5 mL &4 10 mmol/L —
T3 ERE (DTT) fY) Tris-HCI(pH 8.0) , 7EZ R T %
30 ~60 min J5 Al A 1 mL 200 mmol/L HJ it & BRI
W, ZEZR THE 10 min LUAAFIRH DTT, SbE
G A 10 R FRI S 5 mmol/L 2 B2 /R (1)
100 mmol/L Tris-HCI1(pH 8.0) , =I5 T # X4%24 h,
6 000 g B5.0> 30 min ERTIEHNEE, 7F 200 mmol/L
Tris-HCI(pH 8.5) ¥ 4CEMNT K. BEHMEH
5 mL GSTrap FF FUAE 47 Ak I FIBE 1 BE YT BR
GST #5%%, sifb)5 i F R E:, EHE T pH
H 7.4 B 20 mmol/L Tris 2% #ft % * ( Prestwich,
1993),
1.3 Western E[lid#& il

Set4E H M SDS-PAGE Ji¢ |- ## %] NC J& |-,
RI5 F &P W (PBST + 5% Jit g 4 95) A 3
W HE S RIICSTHIER M. S h, LK




840 B H24R Acta Entomologica Sinica 52 &

R 1 50 FEBRERAEN SRS E R KIR
Table 1 Purity and source of 50 standard chemical compounds

S BRFRAE Standard chemical compounds 4 Purity i Source
LSk Green leaf volatiles
2-ELff 2-Hexanone* 98% Sigma-Aldrich
3-C.ff] 3-Hexanone * 98% Aldrich
1% Z-hex-3-en-1-ol =98% Aldrich
2-Z,%: B BF Isooctanol * =99% Sigma-Aldrich
Rg2k4k-&% Aliphatic compounds
MR 2.l Ethyl heptanoate =98% Aldrich
SEEE Octanal * 99% Aldrich
& Decanal * =98% Sigma
B 2L E-2-Z-6-nonadienal 95% Aldrich
BB R Z-3-hexenyl acetate =98% Aldrich
ZBT-TiE Nonyl acetate =99% Aldrich
1%45% Pentane =99% Sigma-Aldrich
4% Octane =99% Sigma-Aldrich
F IR EE Isoamyl alcohol =98% Aldrich
2-T-ffi] 2-Nonanone =97% Aldrich
+—4%% Hendecane * =99% Aldrich
2-+—% 2-Undecanol =98% Aldrich
2-FE i 2-Heptanone 99% Sigma-Aldrich
JIi-3-TF-4#-1-f% Z-3-nonen-1-ol 95% Aldrich
2-3£ff 2-Octanone 98% Aldrich
T Nonanal * =95% Aldrich
B-%% 22 B-ionone 90% Aldrich
f=EEE 2-Octanol =96% Aldrich
FFEALEY) Aromatic compounds
HK ZFR ZTE Ethyl phenylacetate =99% Aldrich
ZFFEE Benzaldehyde * =99% Sigma-Aldrich
ZKH g Benzoic acid =99% Sigma-Aldrich
K% Methyl salicylate =99% Sigma-Aldrich
KR R Methyl phenylacetate * =98% Aldrich
4-Z FIHEF B 4-Methylbenzaldehyde =97% Aldrich
K ZE Acetophenone =98% Aldrich
3,4- " FEIFKFE 3, 4-Dimethylbenzaldehyde 98% Aldrich
54L& Terpenoids
B )% Carene 90% Aldrich
a-ATH# a-terpinene =95% Aldrich
B4 Ocimene =90% Aldrich
a-JE# a-pinene * 99% Aldrich
o-FA 7 Humulene =98.0% Aldrich
B-J¥4% B-pinene * 99% Aldrich
L4718 Caryophyllene * 98% Aldrich
F ¥R 2T Ethyllaurate =98% Sigma
H kR Myrcene * =98% Aldrich
M Limonene 97 % Sigma
- R s-limonene 96% Aldrich
B-F W B-citronellol 98% Aldrich
&AL EE Nerolidol =96% Aldrich
& 1EEE Nerol =97% Aldrich
FEREEE Citral =96% Aldrich
FHITEE Geraniol 98% Aldrich
., R -4EWEE E , E-famesol 96% Aldrich
ZEHEE Carveol =95% Aldrich
Z =W Carvacrol =98% Aldrich
Z2304K-EY) Heterocyclic compound
W] Tndole® >99% Aldrich

* WAETRIE R YT & B L4) Standard chemical compounds present in cotton volatiles.
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PBST 5% 3 ;AN AfEE AT PBST i BB i 484k
YIEEPRIC I FHUR 0, FIRRNL 1.5 h, FHYERR
VERE 3 IR BJ5H NC & T&7F DAB By B AR+
BEEFFEM, KRBAZBEKPLIERA
BB

1.4 E2%1 MmedCSP1 & 8 RI7% F4F1E

SEEAE F96 Bttt B T, BRI
95 1 em B VUIE A7 S, KREFIEA N 365 nm, Bk
LETEE N 10 nm, REGEERN 3,

# 2 mL ¥ T 20 mmol/L F Tris 2% ¥ ( pH
7.4) MRS 4 wmol/L B 20 4k 2% SR 32 28 H I AKE i
BN, ICRTICRGHMEN . 7E bis-ANS HHH k2%
BEZEAS GG ZHTOCER T, ¥ 5 pmol/L bis-
ANS fiTAZE] 4 pmol/L ¥ F 20 mmol/L f Tris Z& nf
W (pH 7.4) M EMAMFRZELHER T, iICRIO0
REHELL .

1.5 HEXW

7E 4 pmol/L ¥ F 20 mmol/L K Tris 2% K
(pH 7. 4) thE 4 4k 22 RS2 2 IR I AR B I
1 wmol/LE| 6 pwmol/L iy bis-ANS, it %KMK HH1E
Bl A By 495 nm (B RPN KAL) HEO65R
B, {diF] Scatchard 5 #2115 bis-ANS 55 20 fk 22 &%
ZEAMNSEEE

AR RRHE S EANFRZEANES S E
Bk, THEREEEE, ARFESRES,
HH bis-ANS YE R 2 e &5 B F, 5 wmol/L HJ bis-
ANS 5 4 pumol/L A FRZEHIRE . K 50 F

kD M 1 2 3
116

66.2

45

35

251

SBRFRFE ST BN T B B W, T B N
1 mmol/ LS o WS BRFE S ZE A A 3 bis-ANS 5
HANFBRZEHREWT, DR BN,
R4 1C,, (35 Fe Z BB Br 4t 50% 11 bis-ANS B (1)
W) TR REENEGHEE . AT : KD =
[ 1Cs ]/ (1 +[bis-ANS] /Ky, ixs) , FoH[ bis-ANS ]
ARG S bis-ANS ¥, K, s N CSP/bis-ANS )
ZEEE B (Ban et al., 2003)

2 HBREHSH

2.1 E4H MmedCSP1 & 8 /4L & Western E[lif5
i

445 pGEX/MmedCSP1 i) BL21(DE3) E4: IPTG
BESJE, A=A 40 kD A MR R E A, Mk
ZFHES A pGEXAT-1 # & pGEX/MmedCSP1
A BL21(DE3 ) B 7£ R0 I A3 B A F= A 4 R 45
LRI 2% B MmedCSP1 76 18 A i ik 1 34 %=
ik, (HEAREFHFRBELE KT LEFREE,
PRGBS TR A Alifh, REEHLTEM
ENT o AL B B i B V) S A5 BB A (97. 2% ) 1Y
MmedCSP1 H , ¥#EEAF 4.0 mg/mL, & T #H—4
Kl RX =Y R E N EA GST WRaE A, LR
GST S—i, LABAR i AL B AR 10 W £ 50 R ¥,
YT 26 kD R HPEAT Western Il 434T, 455R%
B 5 GST ik R AERIR A RN, FEARL
AEABITREEL,

B 1 MmedCSP1 ik K 4ifki=4) SDS-PAGE Hi,3k (A) S Western Efl5i5 4235 ( B) 347
Fig. 1 SDS-PAGE electrophoretic (A) and Western blot (B) analysis of expressed MmedCSP1 before and after purification
M: ZEH R/ T Protein molecular marker; 1: KR5S pGEX4T-1 ) BI21 H{& Uninduced Escherichia coli containing pGEX4T-1; 2: i
S5 )& pGEX/MmedCSP1 f) BI21 B {& E. coli containing pGEX/ MmedCSP1 induced by 0.2 mmol/L IPTG; 3 : Ri%F )& pCEX/MmedCSP1 )
BI21 H{& Uninduced E. coli containing pGEX/MmedCSP1 ; 4. £Uj#{& Inclusion body; 5 &EIfil BEY] F i GST $5%E Thrombin-cleaved GST; 6 4fifk
J5 i) MmedCSP1 25 [ Purified MmedCSP1; 7: GST $r4& Western Eii 2438 GST Western blot.
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2.2 E4H MmedCSP1 % [ {35 A4S 1E ghrt
A . A % I
POLHES bis-ANS B 7778 I B0 A DL A o ot O
H ¢ MmedCSP1 £ |4 7E 365 nm ¥ 26T B4 =22 el
WIRFOL, 72450 nm Ab7= A5t R IR, IIATOL £ 20t <
BREL bis-ANS J&, YRS, 5 495 nm =3 = L
NN N 1 2 3 4 5 6
THBEFOLHE 3. 77 FBRFIE(E 2) . bis- ANSYTE (jumolly
120 . Concentration of bis-ANS
110 R S S 2
100 bls-lg\ISﬂ'ecMmedCSPl - E ; 0.12r B Y=-0.2762+0.1277
.%‘ % 7 ¥ g=< 01} H R2=0.9742
£ 80 / 2 2 o.08} s
& T g / 2 H
eﬁ £ 60 <I 5 0.06}
® 8 2 3
{5 // B %. 0.04}
Z 40 I reoMedCSPI % £ 0.02]
30 M FE o
20 : 2 005 01 0I5 02 025 03
1ol  Dis-ANS 5 MmedCSP1454 ibis-ANS (nmol/L)
o e} Bound bis-ANS
400 420 440 &4120“, 4810 ngfhm() gzo 540 560 580 &l 3 bis-ANS 5 H & 4 MmedCSP1 f454

B2 T MmedCSP1 JOLHHIE
Fig. 2 Fluorescence of recMmedCSP1

2.3 #EXR

3@yt Scatchard 5 #2318 H MmedCSP1 & bis-
ANS WIZE B 5 HCHh 3. 62 umol/L( [ 3), fifi A bis-
ANS fERIGIEC B, TEX Gt E T RS
50 BRI S B RRIE. K BL MmedCSP1 H B 57K
HRHEE. bt B, B-5F 2, 3, 4-—H
AR 2-CM. MBS, BRA B-5%5 =
BE7EMR JE 2 1 mmol/L T # bis-ANS A MmedCSP1
FEH S50% (B 4), £3it5H, B-$FP =S
MmedCSP1 H45EHE0h 16.89 umol/L,

3 i

TEIFZRE S, EANRB EEFE T RERE
b, LIEPRBEARKLELROTE, Pl
AT RS EE A, BRI ka2 m
HEHS LEHRBHITREESMRRGWED =4
Gt 5 BB B A £ 5 (Prestwich, 1993), W F
MmedCSP1 R E R ¥ 5] of 5 A &R, U1
365 nmi KL T #E 450 nm b= A B IR PO, [
AT LAHI W% R R BRI T Bk # o A bis-
ANS Jr AR K S OLPEEK , AT LIER] bis-
ANS 455 78 MmedCSP1 BB /KB, i T AMEZE
RO R L RIRIOLRE, Br AR SMNRTOE
FEHEATOEME N T

Fig. 3 Binding of bis-ANS to recMmedCSP1
A 7E4 pmol/L A E FHW A RIRET bis-ANS W E T P
Fluorescence of different concentrations of bis-ANS in 4 pmol/L rec-
MmedCSP1; B; FE 4 % B 5 bis-ANS 454 Scatchard J5 2 Scatchard
plot of bis-ANS binding to rec-MmedCSP1.

2
§ 120
S .E 100 A B-2% %M B-ionone
@ £ 80 B JKHHIRH S Methyl salicylate
= § 60 ¥ ikt Pentane
R £ 4 B #f Ocimene
B& 40 3,4-— HISAE I
E 2 90 3,4-Dimethylbenzaldehyde
E -@ 2-E.fi 2-Hexanone
- 0 " % % Z-hex-3-en-1-0l

200 400 600 700 1000
FEEEWRBE (pmol/L)

Concentration of ligands

K4 FEHEH MmedCSP1 SRR SHE 4 RE
Fig. 4 Quenching of fluorescence of bis-ANS in

recMmedCSP1 by ligands

TEGFTIEY SO FBRIFRE , 4 4 FhEHE Ok,
18 PSR A, 8 MEERALAY, 19 FTEEL
LI KATREALAY . P 14 TR
FRRE, 3 RIS, 4 FIISRALA Y, 2 FhE
FRILAY, 4 FTERA AW | KAIREAE,
G ISR A PR B R AL A W R E A
Bk, TR RAL A b F A Sk
T RSy, 165 55 K BT E A Visser,
1986) .

75 MimedCSP1 15 /5, Bk 7 B 0 45 4 52 16 1,
MimedCSP1 fEASZE A GIHAUIK, TR K AR LS
B, {HRAT B 2115 MimedCSP1 955 & B 1 ¢
3. LR MmedCSPL A 7RI (45 4k, {HL3L A
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e tERES G ECE . 7ERES MmedCSP1 £55 1T
FHrr, KGR EE ., B-5 % ZEAM 3, 4- —HHIRH
BER B RY T, 2-C B A B R SR SR )
Bio. XPRY Y B R EAY R, REEH
B U 7 A BT (FE 2K 4, 2001) 224
EHAEFMIRBETFFEMNERY R, TH
IR KU —MEYERESSF, HET
R ZAEY R AR R R EZ AR
SRS, FARE 2 A X — A2 U R
513 B K (Farmer, 2001) ,

A 1-AMA PE R 50635, & B H K& %K
Mamestra brassicae {5 B & 455 %5 | MbraPBP1 £ 5
HEREMEE R R TR 3 MBS S, &568%
¥4 0.17 ~0.29 umol/L, %3 %4h MbraPBP1 iR fE 5
FEWTRRZS &, FeAl 2 SHRHEER (palmitic acid) , Z56
WECH 0.12 umol/L( Campanacci et al., 2001) , #H
W& Polistes dominulus P RSE &7 H MR BER
(oleoamide ) i 455 A 1R & I Fe 2 M. TR MR
SR AR B = B e 55 AR ) T R B P R 5 i R 4
BEE S E B L SRR B E S5 & HCR
— B & 2% (Calvello et al., 2003), ZK T ki
Locusta migratoria S, Wk 45 & & H 5 W 8 Bt %
(oleamide ) F 44 & B UL 2 IRE R, Al BRI
HIEET, BEREZIFERKRE S (Ban e dl.,
2003) , f# % H iKW Leucophaea maderae ]S, K
A EH RN RE MRS FKEL LS R
25 ( Riviereet et al., 2003 ), R W8 Drosophila
melanogaster IS4 &% H LUSH £ 5 2 B4 &
WEARKRAERAE, MESREBEER -cs-
vaccenyl acetate (cVA) 455G #45 & A B Z8 (Kim et
al., 1998; Xu et al., 2005) ,
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