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Identification of the Receptor for PDV of Spodoptera litura
Multinucleocapsid Nucleopolyhedrovirus

YIN Chong, YU Jian-xiu, PANG Y1 ™
( State Kev Laboratory for Biocontrol , Zhongshan University, Guangzhou 510275, China }

Abstract: This research provides the evidence about the idemtification of baculovirus receptors present
in midgut cell lystes. Rabbit antiserum against purilied PDV of SpltMNPV was produced. Total midgut
cell proteins were prepared with SDS lysis buffer with or without 2-mercaptoethanat{2.-ME}. After
SDS-Polyacrylamid gel electrophoresis(SDS-PAGE), the midgut ¢ell proteins were tranfered to mitro-
cellulose membrance. Translerred proteins were renaturalized overnight with 4% bowvine serum albumin
(BSA). Then with PDV-specific antiserum, a virus overlay protein blot assay( VOPBA) was performed
to identify the protein that binds PDV of SpltMNPV . It was shown that PDV of SpitMNPV bound to
three molecules of approximately 40kD, 73kDand 85kD in midgur cell lysates.

Key words: Spodoptera litura muhinucleocapsid nucleopolyhdrovirus ( SpttMNFV )3 Polyhedra-de-
rived virus(PDV); Virus receptar; Virus overly protein blot assay( VOPBA)

NE. ENEFNEE CEREHSWEE S 1k WE ( Spedoptera litura multinudeocapsid nuclespolvhdrovins,
SpitMNPV 2 B B85 T (polvhedra-derived virus, PDV), LA RFE BH THERE, R T EREER0E A sps R
WA HERAXEEH AT HALFMREES. RAREHEEATHEAR(VOPBA), AR PYD A MIF
WERES TR, 458 % 0 H o P RS RO 40kD.73KD.85KD 1 = E FI s & PDV.

R HAWREE A EBEHE(SUMNPY); A ARER F(PDV); FHES: HERES OO H R VOP-
BA)

R4S .5763. 42 XEFERE. A IERS: 1003-5125(2002)01-0066-03

FER ML HEFE { Spodoptera litura multi- HAHEZFERMEEECSFNIRE.
nucleacapsid nucleopolyhdrovirus, SpltMNPV 2 T4R SREER £ A A ( Virus overlay proten
FEBEZARRERYR A, BdAEM £l blot assay, VOPBA) B ¥ Western E[ 3 % A & 2= 7
ERHOEBARERIFAFEER. CHAERE L AHRESZRSFEE 0SS, WRE2Ek
AENHMHAWRGFRE R BN, Bx STEETHMRPL. SBREHARFER SplMN-
SpIMNPV BIZCH R, WotEm S, S HAME PV 28 8% 3 8 F ( polyhedra-derived virus, PDV)
HREESL, HEMXTHHHESHIERHEE OHIEeETEE, 42 ETHAERTHAREE
SHEANFXRESH T LIV BHH KL, A 40kD.73KD.8SkD W= HEAEBZE S PDV,

et B 81 . 2001-04-06, #£ 15 B B8, 2001-06- 15
* EEWH ERAAHEL SRS (30730030) : H T M EHCITE 2T E (J00-A-003)
TEF A P H#E(1968 -, B, L, R ESE,
- EER . R (05— ). B HIE . Corcespondence auther-
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1 PESFE

1.1 ERRE

SpltMNPV EH BB LR FFFE. &R
BT E:, ARl i P R ERE 1k,
40% ~ 60% (w/ w) B9 RENE 5 BE 0 B0 0o 4, 1Rk
#9451 F B89 3 (0. 02mol/L. NaNOs, 0. 1mol/L
NaCD)Z4%, B2 30% ~ 50% (w/w) B 855 15 6
BB R, 0.1 % [TEL10mmol/L Tris(PH7. 4},
1.0mmol/L EDTA]JE SR M R IR F, & MR
EMTHEEORE. [t B RES T AR
Rk, EEN R TEMBE TURMEN TEE
F etk
1.2 B PDV MM & EE N

LAE 100pg PDV BIHURE - KRR e FL L
BaFER —MAUGE BEHRE SOpe AT 2 H
FC P AR BL AL B F7 = e e %, 3K A e i B2 4
BIE—IKMBEEGE 10 RES N FM, Western
B 3IE 1 0 7€ S0 % 91 ¥ 4 7% 5 HL 3 A A 40T PO
HEERE.
1.3 EBRPIBAREAREED

B SB = sh s P g, 7 TBS[50mmol/
L Tris-HCl{(pHS8. 0), 150mmol/L NaCl] #* & #% F
W, BB g9 Bk, BRI A SDS-PAGE |
BB W (& Immol/L PMSF, 2% SDS), i R & 14
TRk S%E 2-HEL#(2-ME). FFH
SDS BB VKIE 4 30min, HEEH Smin, BAEK
A 2min, FEREHHRBESHFHL, T aC Ul
12,000rpm® L Smin, W L EFHER LS.
1.4 SDS-PAGE ik BREBSFED

SRR RS 10% B, S% TG, &
MR E ERE 2-ME 9 R 4 4 MR BOR,
FIKEMER 20pL, BKERE, SR My
BORBRENSE, B EAS NIRRT E (NG
B (Pall-Gelman £> 8] =5 ). £ 2 Hi0E B9 Marker
RIOLE L FENER NC IS AT TRS A 4% &
I 1% 3 H (BSAHEH 4T J 4 12h,
1.5 VOPBA ##F

FHEEH NC B A Western 1271 £( Roche 23 A)
7= 5 YT B A R B 30min, 2% 15 B4 1R $F PR P B0
A Iml B4/ PDV, T 4C {EH 12h, F TBST
(TBS & 0.1% 1 Twee-20) 8% =%, 8% 10min,
REREEM PDV, BS 1:1000 BT PDV

S M7 % A 30min, TBST k=X, K 10min.
BNCEBABHEBREBRCERA AR EER
30min, W EEHE =K, B [Smin. FJ5 NCHBES
RATMENEOQHFEMN BAKTELEE, A
Kodak Dgital Science ID 31 B0 2 5t & #.
FEEHBA, BRAN POV, HE 4B L RIEE,

2 #HR

2.1 PDV BEEEIHRTSE

TEES BT EME T ol LB MR ER T A
SRR EERE Lo REN FHER
HH, AR THRZMERT(LEIL)-

[H1 SBEmEEE-raEERE - 9000
Fig.1 Electronic Micrograph of Virons Purified (40 000)

1. Perfect viron: 2, Nucleocapsid.

2.1 HORENHES5ER

DEEEEERERCRMHY PDV ERER
R R, ZRM, SERLERS PDV 25K,
il & 10 7 BT LR s fe ok 10°, B 3 e PR
POV, SHBHHELEEEFEXRE(NE 2).
2.3 PBHEERD

Fl SDS-PAGE L&MW EM P AR A
BT, FNES R 5% 2-ME fFR TERE
Wk FE SDS-PAGE Bk 787, ER A IR x 2
BTG, ERTLFHALHREE AH R T %
(LE3A),
2.4 PDVRIE

VOPBA SR B R, H i H R4S spS L&
W BT, iR A 2. ME S M 2 PDV
ZHEHHEBLSTRAESH . I FRAHTE 40kD.
T3kD.8SkD Efa, SH M A HinH R4 2
FElwd BES SRR RAREMT, ZhES
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B

Fid LR/ (LA 3B) . B 2Rt N (RE
30,

2 MRS Western S #)
Fig.2 Specificity of anliserum tested with Western blot
1, Midgut cell lysate;2, Viron.

3 hBRHRLEAMEEZERY
A, P RE FEE AT SDS BT B, vOPBA ¥ 3 P BHEA M
EREEEE,C. RN PDV BARA.
Fig.3 Receplors for PDV of SpltMNPVY in mudgur cell

A, Total midgut cell protemn extracted with diffecent lysis were subjected
to SDS-10% PAGE. B, Receptors for PDV of SplOMNPY identified by
YOPBA: C, Control of VOPBA without PDV; M-protem markec: 1-
rudgut cell lysates treated by SDS lysis bulfer with 2-ME | 2-mudgut cell
lysates treared by SDS lysis buffer without 2-ME

3 Wit
REZERREAFRARMYITI. RES5H
MEZEANFRULZS RERENEEY H,
Horton fEHH 9% PDV S MM E S W HE X E
BT, A3 PDV RENE S ¥ A0 fo A T E Ha i h B 4
WRERGS S MAEEB LR TN HEER
MARES . PDV R ES 2 B HE S,
TR A POV &R, W RE
VOPBA R M iESE T 5X — W, 255 & &= 40kD,

73kD.85kD =M AE AT TRHEHE S POV HE
& FZWM QST RAR A PDV RETTER £
o, BAMEFER—RELHERS FHRE,
EXRBRIRES BERRELISZRAMRTFE
FRH.

VOPBA RIFEXRAKFEAN —FEESHES
KR H ¥, Selas-Benito M A REEFARE
EOSAMBEEAP. REMATH I FE S TR
mEELREESED, RE—XREN.KBR
BIERFRE . .WIRFRE. SRBHENERA
#THRNEE, HYAT VOPBA HAP!, & vop-
BA HARPHFRANFERERARES NS S,
MEENARVERCHURER T T HERE
MESERERER. mRERETENRE ER/RE
ARG FESFEEORETREY, nFRL
XL, Al W EE AR R A R R
EHAHKEN POVHRRERSPEEALEET IR
R, RIS PDV fH &, Py B3] a9 b ILiF 5
M VOPBA 4+#h .

M SDS MR RERES ERTHEEA
F SDS-PAGE ®iik ¥, A SDS RFEHRER
#, TRAF KU LB RBIA Salas-Beitol®! %%
AERNE T AESE, SRR NCELEAME
HEAMTEETEE.BEMAFT T —ENSRE
S EWEE IR 2-ME BN T, #EER
3 POV 2& RAXETEKEOTRS _HBLEH,

B LM
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my: Classification and nomenclature of viruses, sixth report of In-
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BF kN ESREBE S EEE Buchnera groEL £H
RYTEFEFOPE I 43 4~

B!, 28", R4, R, REF, AR

(1. A R AR RF R, PR 712100; 2. FER L HEHEEWRFTRE, 43 w0

Cloning and Sequence Analysis of Buchnera GroEL Gene
from Endosybiotic Bacterium of Myzus persicae

CUI Xiao-feng', WU Yun-l‘eng1 ** . LIN Lin', LIANG Xiac-bo', ZHANG Jian-xin', ZHOU Guang—hva2
(1. Department of Plant Protection, NWSUAF. Yangling, Shanzi 712100, China;
2. Institute of Plant Protection, CAAS, Bejjing 100094, China)

Abstract: Buchnera groEL gene of endosymbiotic bacterium { Buchnera sp.) from Myzus persicae
Yangling boitype (F.R.China) was isloated, and the complete nucleotides sequence was determined. It
is indicated that BuchAnera groEL gene of M. persicae includes 1647 hase pairs, has 99% and 91% se-
quce similarity with Buchnera groEL gene of M. persicae The Netherland biotype {AF003957) and
Acyrthosiphan pisum Japanese biotype ( X61150), respectively. Buchnera GroEL-YL contains 548
amino acide, and has 3 different amino acids comparing with Buchnera GroEL-NT, that is AA Met—
Lys. AAzpVal—=Met and AA343GIn—His.

Key words: Myzus persicae i Endosymbiotic bacterium; Buchrera groEL; Transmission

MR . LABEF( Myzus persicae VRTEEP R AHE, M H W REFY A PCR M AHEERT iy T it
W Buchnera groEL 2, IFFIR T &L EMHCHH 1 647bp, 5 GenBank M HTHEEF R 2B W H (A
eyrthosiphon pisum ) B R WA Buchnera GroEL #HICEEHR, MEED R0 99% H 91% ; Buchnera GroEL-YL 45
4 548 MEEM, FAILE R A S Buchnera GroEL-NT U 3 MR ER, Bl AA Met—Lys.AA ) Val—~Mer
and Al Gln—His.

WA ¥ P Buckrera GroEL: 158

PERMES.433.3  EZEHFRE. A THERS. 1003-5125(2002)01-0069-04

HEREMFELENBEZNRAMEL L R EYathsB8RED, BRAELEYRT

o LUHEEF ( Myzus persicae Suiz VEBHHRERE,
ik 100 ZFHFE!, Van den Heuvel & HHE L
& H DR R (virus overlay protein blot assay) &
M AN EET SHINS S8 E4HKE
(PLRVYE & & Q. W % PLRV BAT & /e
mERME S FRAD LD WEAHE E A5
H WIS (Buchnera sp. ) B EA (X Rit4E
# (symbionin, SymlL.) ), 255 F 18 cpn6d HER

WeHs H #4 . 2001-05-14, K215 B #4.2001-07-19

RERSEFEZEAN SR, SR RENEEAD
MR, G hEERE N TR, CARREWHAE
BEEHAHEEERNER ( Luteovirus Y ESH Y
B W% B (Polerovirus YRR ERE EREMFE
B{ Enemovirus ) W G H E M fE 3 (PEMV) &,
W ENTMAELEE Y Buchnera GroEL B8 &5
THEFFR. i Buchnera GroEL T[4 h %
LRRHEEREFTEEE R, MRS A M

* EEWE . EEARMEEE(39970483): HF B3 FERS(07-137)

PER R HRE(1977- ). 1 BEpE P B8 FURHRIT R LW, W MRS T E Y 5,
¥ @if{EH. Correspondence author. E-mal: wuy{@ public. xa. sa cn

“
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EHRES S, ATTH®S T EORMERMN . i
BEMHEREA GBS, BEESHAH
THE M R AL T —F 63kD IR L
4 #HH (~virus binding protein, VBP)®, B A E
EBRIM o, ARSI U R E
WEhHE, RETHRREESECER, B3 F5
WEMTWEHE S 4 B8 Buchnera groEL
BN, RENT.

1 HMEEHE

1.1 ¥
1.1.1 8 #EAMEREREEEE(EaESN
s, EHARERSARERERL SR
B T A5, 48 5% T B4 i ( Nicotiana tabacum ) b,
WEE 3—4 RN LREF KT - 60CKEE . & H.
1.1.2 #HE mEESEAN KBEHFHE E. ok
DHS5a. A $L pBluescript KS B B #%: [t i £ W Br
A IR A Y 8 . T4 DNA HHEME S WA Takara
1], Tag DNA B 585 Promega PEES,
1.2 A&
1.2.1 EEMoEERFETME XA RERRE
OISR BT - HEEESES, EER
FHhSNERELFLEEZRZEMTHREE.
1.2.2 #3F DNA MBI 100mg K% 0 5 8T
200pL TE buffer $#513, 5 000r/min B[ 3min /5,
W EBILEE, BTN 5001 ZEf# buffer(0. 1mol/1. NaCl,
0.1mol/L EDTA.1%5DS.0.1% EHEE K)TF 65T
K W 60min, ZK L AEE Smin [, 5 0001/ min
ME.L, FERS AR, JAH ) AR, %
ZEETUHE DNA, EFMENE DNA PIREME R,
1.2.3 3$pigit REFNNEATSEERT
FI B GenBank B E ¥ Acyrthosiphon pisum JHIPH
HAH syml FFHI(X61150) %3140, 5l40d1 + i
Sangon A F S H. FFWT .

5' 3] % (SP1); ACCCTGCAGATGGCCGCT-
AAAGATGTAA

3" 51 49 (SP2): CGGGATCCTTACATCATT-
CCGCCCATACC
1.2.4 PCRY'W 7ES50pL K EETT, NSS4
SP1 1 SP2 #& 0. 6umol/L. # £ 200ng. dNTPs
2.5mmol/1.. 10 X PCR buffer5ul.. Mg* " Smmol/L.,
Taq B 1U, WI7K ZE 50p1.. PCR KR {F# 90T Tt
A Smin 15, #ET 94C Imin. 52T 1min.72C 2min

B35 MEFMTHE, R2CEMS 10mn 5, BRET
4T,

1.2.5 &8 HASHi%  # Sembrook UM
BHEAT PCR 7415 pBluescript KS By . # L
FEYE SRR Rk, BN H0 PCR B EiE A Buy Kb
.,

1.2.6 FFMESHHF FFMWEH LE Sangon
NEIIWE T, EERFFI#S EHEER
At B Blast 71 DNASIS ${F8EF7

2 ERBSWH

2.1 HFSARBEESERONSSAF

FH R EEEA AR T —MREER
el MR ERFFIMMELSRELE 1. 20%
GenBank, ZEH N9 T EEB ) ST HmEH’
4 GroEL EE 2 — 8, Bk, @ 8E 4 LN
M EATENRESSER I ALEEDY
GroELL. EH

1 HIFRF{EN GroEL B84 EER KT
Table 1 Partial animo acid seqoences of GroEL proiein of

endosymbiatic bacterinum from Myzus persicae

"e HERLE MEER
s81 1.9 M-A-A-K-D-V-K-F-G-(N )
s 329.335 T-T-L1-G-G-V-
52 51-55 K-D-G-V-5
54 306-310 A-M-E-L-E

M 1

H1 &R ML ESN Buckhnera groEL BEF PCR I
Fig.1 PCR amplication of Buechinera GroEL gene of endesymbiotic
bacterinm in Myzus persicae

i1, DL2OM) marker; 1, PCR pmoduct.

2.2 ERHRR

F A BRI — X R ES 4, A PCR &4y
BTN RE AT Y RN 1.65kb M
Br(IH 1), B H E P BH 84K pBluescript KS |,
LKA E . coti DHSe, B4 RS H MBI
Pit /BamH I WEYEEN PCR EFiLL2KH
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HEEasaS  BEUFE M SR S B Buchnera groEL HEE B TEEMAE 95347 71

B B B R pBluescript KS 84k E(14 2,3), @
-gjb pKSMPa

2 EEER pKSMP BRI
Fig.? Recombinant plasmud pKSMP indentificated by Pst |/ BamH 1
digestion
M, DL2000 marker; 1, pKSMP; 2, pBluescript KS.

2.3 FHgR

P e 5 R B B ik B Bk ik e A R
BECENEROEREFER F(AUG) M L&
BF(TTAYZEHR 1 647bp, BHMNEMZALS
GenBank A8 ¥k 8 £ 2= 4 401 I ( AFO03957, E
Bucknera groEL-NT). B S A R EWE Buchnera
groEL BB K EEAHFE, FE £ 2 520 99% 1 91%,
REHNRBSESESEHN YRILEH Buchn-
era groEL 2B (M5 N Buchnera groEL-YL), F
B RO R — 5 AR MR R B Buch-
nera groEl. 2B £ A 5] 4 H 8] BF W ¥ 5 E A,
Buchnera groEL-YL fl Buchnera groEL-NT 2 [B] &
7AMBRER E R, YOV 332(—>a) . 612(—~0),
664({g—2a).723(c+a).1044(a—>1) 1251 {a—>1)

I 367(c>){UZFRR(E 4.

2000

1000
730

500

200
100

B3 EMEE pKSMP R PCR EE
Fig.3 Recombmant plasmud pKSMP indentificated by PCR
M, DL2000 marker; 1,10 < pKSMP; 2,100~ pKSMP.

2.4 EORNBERFEINMS

HEAF A+ B HEAT 2 T Buchnera groEL 2
HRMEEENES, FRAEHALRD 8 T EE
fi%. 5 Hogenhout FRE M MR = £ B MIE
H# Buchnera groEL BB IF R ETEHEN 99.5% (51,
% 332(1t—=a) . 664(g—a) M 1044 a—= ) BEFRY
TRESHE 111{Met—Lys).222( Val—>Mer) 1 348
(GIn—His) (i HZEMR & ATk, M 723(c—>a).612(t
=) I251(a~ ) 1367 (e~ O BETBRERTF
W 4HIBE EERITFY.

Buchners GroEL-NT: MAAKDYKFGNEARIKMURGYNYLADAVKYTLGPKGRNY VLDKSFGAPS T TKDGVSVARE] ELEDKFENMGAQMYKEYASKANDAAGDGTT

TATLLAQSTVNECLKAY AAGENPMDLKRG IDKAV I SAVEELKNLSYPCSDSKAL TQVOTISANADEKVGALT AEAMEKYCNDGY TTYEEGTGLQNELEVYKGHGFDRGYL 200
TATLLAQSIVNEGLKAVAAGMNPWDLKRGIDKAY [SAVEELKNLSYPCSDSKA [TQYGTISANADEKYGALI AEAMEKYCRDGY ITYEEG TGLQNE LEV YKGHQFDRGYL

SPYFINKPETGIVELENPY | LMADKK TSNYREMLPILESYAKSGKPLL I SEDLECEALATLYVNSMRGIVEYAAVKAPGFGDRRKAMLQOI STLTGGSVISEELAMELE 310
SPYFINKPETGIVELENPY [LYADKK I SNYREMLP I LESVAKSGKPLL T ISEDLEGEALATLYVNSMRG] VKVAAYKAPGFGDRRKAMLADT SILTGGSY ISEELAMELE

KSTLEDLGQAKRYYISKDTTTIIGGYGEKHTIQSR T SHIRQEL QEATSDYDKEKLNERLAKLSGGYAVLKVCAATEVEMKEKKARYEDALIATRAAYEEGVYAGGOVALY 420
KSTLEDLCQARRYY TSKOTTT I IGCVGERHTIQSRTSQIROEI QEATSDYDK ERLNERLARLSGGVAVLKVGAATEVEMKEKKARYEDALHATRAAYEEGVVAGGUVALY

RYAGKTSNLRGONEDQHYGTRYALRAMEAPLRQI YSHSGEEPSVYTHNNYKDGKGKYGYNAATDEYGDMIDRC ILDPTKY TRSALQYAASYAGLMITTECHYTDLPKEDKS 530
RVAGKTSNURGQNEDQNVGIRY ALRAMEAPLRQTVSNSGEEPSYYTHNYKDGKGNYGYNAATDEYGDM I DFG ILDPTKYTRSALOYAASVAGLM]I TTECHVTDLPKEDKS

SDSNSSPAGCMGGMGOMM 548
SDINSSPAGGHGGMGHMA

[ BESFiHdT Budinery goEL-YL 5 Bachuera groEL-INT FI R AR e H Yy
Fig-4 Companson of the amuno acid o Backrera groEL-YL and Buackrera groEL-NT Myzus perncae
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72 FH R OE % E174

3 it

KL B R AR EE, A PCR M H
EEEMNEEAMEENT B REESEQE
B, WA ZEC AT RN EERG. FRINE
HRARHUHKE AN 1 647bp, 5 GenBank 1 i¥5 Bt 5%
(FZEYR)N Buchnera groEL HLE —3, #
BEMATEL-ENTFE I ABETRYER, [T
TEEE 9%, BEERTFIREAREUFRERES
TMEEABYER, REYEELRFE—FTR.

EAMRRUGRERNIT SHFEENLEE A
MERLHEGETFRARLEREAM &K, F1Y
BERMBRERY, SANEEHERA FR
B F R Met, Cys. Trp HnERRBE, 2B
AR SRS FEEFLRREEFALR
B EAEANKETHRERESHILERY
Buchnera groELE 4 AR A THOLMETHEL
B,

Buchnera groEL A R A B A —— 1>
T L i B B 40 B B B % B9 B P9 35 4 W ( Buchnera
sp VAL HHAS THE cpn KERRD, BAK
B W T8 GroEL EHS 52 RWITE. B
A AR, WY Buchnera GEL RE TS
HSHMAREEENEMIREFRBWH. Filichkin
SR M PR R P Buchnera GroEL 44
TP, BT 6 455 L B F g R

(ASGIMEEE X, LMRAA—FHREREEE
ME R BT EMEERAEE TRE AN
EiTF T &6,
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