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BETERAREARENGHNERENNR
F R RB# KEZE AST 4%

(O RELPHERTRST HH 310029

¥ R HESE#EFE(BEWV)ANK BALB/C RRAMS SP20 REREAREE . 2
B e B L AR A 6 BRAERE A UOF P BB BBWV B BT K (MAbL) M 24 5 IR A B A, B
7K ELISA ## B 37 1:320 000~ 1:640 000, %5 B4 4L A X H 1% 1gGl, 6 HE I 5 BBWV &
BlomyIERM, MSHEEEYRBIE XK. £ Western-blot BVl 43473 88, it 6 Bk 28
REREYREXN BBWV 4. TkDWAREAREXAM SR ERE, ZRAERA S RRE
%% BEWV BB iK .,

KR BIERAE, PARERE AR

MESES 54324 EWIFIRE A XHEHE 00016209 (2000) 02 - 0166 — 73

BOEERE (BBWV) Nt AR AHREY, K¥ FHWER) ., # Edwardson &
(1986) 5t it, EMRHE4FE T 44 B 186 B 328 M%), BBWV T Eid 5 4 A
7 3R R T B R (L 4 ,EEEIEIEWﬁﬁﬂ(@moviridae)ﬁﬁﬁﬁﬁ(Fabavirus)
MRS, BBWV RSN TRIE, KA 5B A d A T RAR, 5 T &4 5 0 44.7kD
F21.9%D, HHEF AL W & 8% RNA S T4R,

REAAHBRMMEIHRBEIT ST LS BBWV B LUX COENM . FL. A% %
R EH KTEBLURED HY KESZHEHED FEREXFERYL, B BBWVE
REMY EERERE, “EN KRR R B 0%, BBWY B EREREN &
W ERHEHRRETEER FWEYEK ATER“BMNITH TR, EREANE
HHik. I FBBWV EREZ MG 6, DEREE, B0 EE& r AR
THE . FBRIMNTHABBWVMEALHE  IRHENL2K . SE. SMANRELERKRE, £
SENS X BBWV BB E G S 0ME, D RIS T BBWY W SER & &
VT Zhi4k 320 ELISA(TAS-ELISA) # 8l BBWV B 5.

1 # R feF
1.1 BiE

BEWV B G EYHKENBYHEHRS>EBEEU BBWYV AR5 B Y OB S B
YHERE R A AR AR AN EEN, FEEH RS (TMV) . BN EHE S

“ERABRHFRHS (7003 AT EALEERBTE

BRI AFHER EX 630716

tERM A HFH(1972-) & MINA Bl REKFEHIT, B 1,199~ 1998 F XL K 2= MBERFATHS
£ ITENFHYRERETR

W B 9 :1998-06-16 , 9 B B #§ : 1999-10-05
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(CMV) & 3 16 ™ 55 28 ( ToMV ) LA A5 9 0 55 B (CTLV) M0 o ZE i) B 76 o 95 2 (RiIMV)
SHmAFSBEE,
1.2 FAMLHK

BRWYV £ 41 11 1% s 2 BT il 4 , HOBUI 0 S0t 28 164170, R R ICHEN L
WREEY T EAAT M,
1.3 #FE{4d

#EBBWV ZEHABYBEMHEEYE S AABKEFERIFEYT, BASFEFEIHN
FEHTRRERA,
1.4 JREMEE

Wk BBWV(30~40pg) RBR THALESHERERAUBER T SAER L. M8
Bt BAL B/C B /EE B NS, 34 AE HRENBEREA TR KA R 2ER
o EE RS 23 A 080 RAFREBEFRE - RBEERLE, RG]
AR T AR E .
1.5 MEHE

BWEARSEESMEARE S~ 10:l HEARES TERSERFLEF, WA 30mL
X1 BRI 72 M, 15001 /min B0 Smin [F I EH B REBA 3TCKE . ARERR
0.5mL50% PEG i ARBIEE, 7 Imin NRR, At EREHRBIE . REHE
Lmin, FE 3485 58 00 B &2 42 0 AT I 9 55 3R 3, BT 30s YN LmL, /5 30s AT 3mL, 2R S5 Fi- N
A 26mL T i 3% 8 F5 3 , 15001 /min B 0> Smin. F& L%, AE R HAT iR EEEIE,
HERBEANBREREAN . BEEABANMEEFARFARKN 96 FLEFR, R £
5% CO, 37C HFEHRBPIER
1.6 FTMMMANEE.EHE
1.6.1 Zemfmgk . MAMMm%R HAT BBt , R R M HT FR 855
% 15 230 5 40 S K ) 48 7L 300 A~ 40 K X B, BUE 3R B W 4 ELISA 77 3 i g Uik
B TL , 5 e i Ry difk 0 BBWV iR # (10pg/mL). BRBEN R _KER,
1.6.2 ZTRARMNTE . EFREERNORXEUAR AERBEEATRESR,
a3 FHERBEETE, RS — KRS & W 5 M Ep0 7L T8 48 58 B B 08 o5 3
BE AT Rk, 2 KERE AT 7 _FUEEMNEEERBER . 0
HREME AR,
1.7 MARGHEREL
1.7.1 B & 1500 /min B L WENHK E KPS HMAN, BF TEHEEK
b SRR ENEEE, AT AR N 10°mL, B8 Ak EE BAL B/C EIE/MR,
PSS 0.2~0.5 mL B, 7d EERERES 0.5mL AW HMER. EHE T~
10d T W/ BB RSB B i K, B K B 43k WA U 35, 408 B 7K, 15001 /min & 0 10min,
Wt W EI K BERED R, MA 0.01% BEM(NaN;), /M, — 20C K HF F
H, F ) 8 ELISA 35 W E K2 -
1.7.2 KPS R A gk s AT R, 2ml BBWYV B K H 4 B Al
Hibh G IRIE IS, M B A8 U0 3E B] PBS M AR, 3 5 ¥ %5 MU N ¥ SephadexG-200 Bt , B A
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168 w £ ®Hm ¥ i : 40 #

0.0imol/L PBS P ML 41 [gG, BP B aifb MO BE A B fk, WA B ARABRES
Rl Shimadzu UV-2201 ¥ 4k 45 6 X B 31 W 5 200nm ~ 300nm B 38 50 0 W {8, JF A lowry-
kalokar i+ 8 IgG & H .
1.8 MEANRTARETF

K EH Sigma 28 MEH R 12G1.1gG2a.1gG2b ., [gG3 . IgA . IgM fRAEH M, A&
D E - &% oRULE: KR <5i U
1.9 TAS-ELISA &R RSra9&
1.9.1 TASELISA 8 {ES % . FESE BBWV AN COHMBRNE,.REH
Avef i 3 HEAT BF A, M RE BT IR, BB NS 0 GE X v B A BB, B S NS X4 vk AT RO A AR 4T
2B F _HE—HO0, E¥W RN B A)E I 2mol/L H,S0, &% \F K RE, R G 7 550 BIMGEE 4
R LW EFLIE 4920m 89 OD . W P/N>2. 1 fEAEHHNEE®E. 18 RE
=4EE.
1.9.2 TASELISA RiG&M4HWE A pH7.5 NBBRE rh B 4% 1510 [oG M 1:5 000 =
1:640 000 FFLL W H, B pHY.6 KM EZ W, ¥ R [gG M 23.7pg/ml. E
0.023pg/mLFEITHHLHRE, /A 1.30(W/VIMNEERFHETBESTR, B
MRS 3000, A &H#H1 TASELISA AR, AN UEREREY FET R
1:30(W/V )RR BB,
1.93 TASELISA Z#RMAHEHE - BERBITBEMN 1.5 F 1:5120 ERFHH
B, oMM EE R B AER X, A BBWV 5 % (10mg/mL) M 1:
1 0007 1:1024 000 EAF LR, LU FBEA TR AR EHEN B, R G
AR 1gG 4B 1.92 B RAp 8 M FE TR E MR ICHEB SN 3 000,
1.10 BHx BBWY ARG HY EFARHEMFEBINBERERIE E

BEBWYV HES . BR . AERXZHTEY, LK TMV. ToMV.CMV.CTLV k&
RiIMV, i TAS-ELISA 8,4 9I1WE SABRATTH R
1.11 Western-blet 53 #f

BHAEVE LY ARARE(Omg/mL) T/ EEA TN SDS EERE R, &
KeHElEREBRUE, - RARAELIREZRONE, BALELBELEATHRE
B RGBT E R IEE S 95 R A 85 40 B # T Western-blot B 58
B . Western-blot ﬁﬁﬁ&#%(%?ﬁg;‘g%ﬁﬁ}[g]o

2 BR
2.1 FEMAMLITIE . K

B BAL B/C /D BIR A SP20 DB ERMEAMBEE .2 HAT ERREF
HEFR  FZXTHEHABAHM, 376 MEFLFEINALABTL L EHRER, B
EHRFI98.6%., A 10d 5, HEFA 3 Ma K 2l 300 4~ Lot , R AHE#: ELISA F
BRI M AT EERERAESE LE AR5 LT BE N, HEE N 87.6%,
BEIOTARBHERMNAXEHARE, 2IZKERBEEILE, LIRB 4D11,
3G12.2D2 F o bR ek A MA SR, E=PANS 40 KB EHF AREKR
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OB ESWHE,
2.2 MAkhdkdE NN EERETERER
CHEETFRERAR, BSR4, 10d 5 ¥ % BAL B/C K, &%
B4k E 2RAR 3 ~4mL BK . BK B MR VIR H 218 Sephadex G-200 #: B &
MiF GAR N 1.38~22.685mg/mL(FE 1). RALE{HN BBWV HJE I # ELISA &
MESHMEEARMIYE 1:256 000 A E(F ). BRRBEAEELYREE, 526
Sigma 2 FEFHENR [gG H LK IgA fil [gM A B TTISNT B, & REH,
ERTRET AR IEERIN [G1(E 1, 1.
Xl ETEMFEALTEHRGHSYS

Table 1 Properties of monoclonal antibodies
to BBWV

Yield of IgG from
Monoclonal Titre of ascitic

antibodics Isotype fluids aseitic fluid
/(mg/mL)
4D11 1gG1 1:640 000 9.56
3G12 1eG1 1:64 0000 2.69
2D2 1gG1 1:64 0000 22.685
2C7 IgGt 1:256 000 2. 2.6
161 1gG1  1:320 000 2.98 B1 BBWV RREHAETREE
4E1 1661 1:640 000 1.38 Fig.1 Identification of MAbs isotype

A, IgG1;B. IgG2a;C. IgG2b;D. IgG3;
E.IgA;F. [gM;G. MAb 4D11.

2.3 TAS-ELISA # M RG0Sy

2.3.1 TAS-ELISA B i& & 4 # € .

fefs B B0 BBWV % IgG K & i 1 Lar
B R B IgG EFEHUEBRBEREH#T ! ¢ Pasitive sample
TASELISA WM & , % R A& 2. A ol > Negetive sample
3. &t IgG 7 1:1 000~ 1:64 000 1.0}
WMEGEASTH TR, 1:1 000 0.6l

~16 000 B M B 3R W I B4 IgG é" '

£ 1.5 000~ 1:160 000 5 FEl p3 & 7T Fi 0.6r

T4 W, T 4% bk X B8 7E B o B 0N G 0.l

ODEH BEFTH&k,P/NEHKXT

9, BERILFEMANERTRE o2

RMAFEHEMRTEEVEREFHER 010002{')0040;0 o T e
Mo RMNEFERK GHRBENR 1.5 Cost IgG dilution

000 A 47 (oG WMBEMPH 1:5 000

#% TAS-ELISA (8% T &4, H2 L lGHREMFRERNNER
2.3.2 TAS-ELISA # ¥i 7 & ¥ Fig.2 The effect of coating 1gG concentration on virus detection
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ERBWRRTREE L S(WV)FENEERBEHIT TAS-ELISA M E, &2 LHE 4,
MEPIT N 1:5~1:640 R ERHBANMERE,

¥ BBWV RAFEMN 1:1 000 H 15 /EM% BB 34T TAS-ELISA &%, BER LR
KBBEAR 13X 10°(E 5), LB RBRELN 0.312ug/mL, H THB T 100pL %%
BB, Bkt R BN 31.2ng, IRBIE YK TASELISA X% E R 4.
EE M

1.2} » Positive sample 1.6..
@ Negative sample
1.4}
1.9}
1.2} ® Positive sample
o Negative sample
g0.8' g 1.0
=)
8 0.6 Cos
0.6
0.4}
0.4
0.2 0.2
0 T —————o o -0 o o0
5000 10000 40000 160000 640000 5 10 40 160 640 2560 10240
MAb IgG dilution Plant sap dilution
A3 B CHREMNHAERNAEW H 4 TASFELISA %t BBWV #i M % 5038 Wi
Fig.3 The effect of MAb IgG concentraiton on virus detection Fg.4 The delection of BBWV in plant sap by TAS-ELISA
2.4 BAREHNEI BBWV ARSEHEASERIERR
¥ BBWV &L . BB T ERNKEH
23 ® Positive sample

@ Negative ssmple HY a5 6 #k B4 1T TASELISA
' : WME, ZERERHoHKBRB[ATATHER
MU BBWV B9, B [F 5% H—
TEHYMENREAHAEER, WA —
HERMARSHYNENZRAAD
(% 2). TEX BBWV W FF 4 3% ¥ 59 5L R
FLADILM G2 M E G E W EAR
AR, 2CT MBS E YRR
B, T 2D2.1G1 X% 4E1 B K E 93
PR EREMTEBOEE, B
1000 2000 4000 800 16000 32000 63000 128000 2C7 X 3K 53 B My 4 PR £k S 3R BL A 8
Purified vinls dilution ANVHAE S BREBTL N B B R
M5 TASELISA 3 BEWV 4% % i B R MEFmA R, ELR6 KRG
Fig.5 The detection of purified BBWV by TAS ELISA AT B 9 OB EEAT LR 3R, 4D11 3 4E
fAI—M B RMBERRE,3G12

W=Z,m2C7 Ut 4 HoBUBHHRARBA HEEE,

2.0p

0.3f

0
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#£2 BHEMNBBWVARSBWHNBREME
Table 2 Reaction of MAbs with different isolates of BBWV tested by TAS-ELISA

Different isolates of BEWV Monoclonal antibodies

4D11 3G12 2D2 1G1 4E1 2C7 Control
Vicia faba 1.229" 1.087 0.282 0.310 0.403 0.199 0.029
Capsicum frutescens 1.097 0.884 0.240 0.239 0.310 0.228 0.027
Apium graveolens 1.107 0.923 0.397 0.339 0.404 0.147 0.029
Glycine max 1.106 0.945 0.418 0.355 0.459 0.168 0.025

* 492nm value

2.5 BREAAXNTRENFENNRENE

ASHARFEAHEYRES NS 6 BAHLHAT TAS-ELISA ¥, LIk BBWV {EMH
Bxti, ZRXH KRB ASBBWV HRBNHEERNE MEHESHHEARENX
RBi(# 3)o

®3 ARERENBRHESE
Table 3 Specificities of MAbs tested by TAS-ELISA

Virus Monoclonal Antibodies

4aD11 3G12 2D2 2C7 1G1 4E1 Control
BBWYV 1.284" 1.135 0.638 0.384 0.880 0.924 0.021
™™V 0.028 0.028 0.029 0.032 0.031 0.031 0.026
ToMV 0.031 0.031 0.024 0.030 0.029 0.028 0.026
CTLV 0.030 0.034 0.031 0.033 0.030 0.032 0.029
RiIMV 0.037 0.037 0.030 0.031 0.035 0.036 0.030
CcMV 0.039 0.031 0.033 0.4G39 0.037 0.038 0.031

* 492nm value
2.6 Western-blot 53 #f

¥ BBWV # 45 & #t 17 SDS
BEREX EDIREZRAFTR
XfJ\EEEEEW/I‘%%,ﬁ?E% Large subunit e f_ e Toun G i £ s -j
%1% 44.7kD I 21.9kD, £ West- |
ern-blot 4347 , S R F P 6 A 7w g Small subunit :
ik R4 % BBWV 44.7kD # 5

MAbs

4D11 2D2 3Gl12 1G] 3C6  4El

FE B KW S (B H 6 % LR Western-blot B
6) o Fig.6 Waestern-blot of the virus coat protein subunit with MAbs
3 it

FAASSLEEN BBWY B ABLGRBRT EXIRERE BAL B/C /MR, KB
6 BE4r 3 BBWV # A  MAb 45 gtk . St 40 WEREF,UEZK
BHREAGFGESEARAE R, ER3FZA, 32 ARE>BRAENEREYRBE. DIEER
lpg/mL HRAFE QN , %0 ELISA FENE,6 kR X RARERYHE S BAL B/C
ANRFTE K BB S TE 1:256 000 R L, Bt ik 1:640 000, AR mEH AR R
F IgGl, H¥ R4t % BBWV 44 . 7kD S R EA AT EMNFRIIUE, AT EEEDERNY
¥ RME A5 TMV. ToMV.CMV.CTLV % RiMV % S # K B YR EHT R,
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{HE 7] AT BBMV #4254 09 ke

TAS-ELISA #i#l £ 0 Al —-F B H T AE BBWY 2 RPHE N ERFAS, AEH
BHMARNSEPHRMUNFTER. EHRERMARIBYHIINERNEREZEHARE
BEWV 4 EHRER TEANA AT ES#A LT Bt X BRI EH T BBWV #f
THEE  EXHEHERSEEH#F—LFHIR.

JAEF 251000 B WURR 4 56 SO T EAL WM AR IC BBWYV M E 5L 1gG, FFE L T R
R DASELISA 8 ., AMAAECE A DASELISARM FEMER F =
FRRTIFFH OB A, BT T TASELISA M . TASELISA i FfA&D, &
HRER MARNMASELAKRES, WIEXIIR BBWY EEHB{EY 8 R L4
AkeRENEH.

Uyemota SR BHEIE NS BREF=ERNITRL LY M%7 R ERRK BBWV
SBWARF T NERN DOER T ARFEHI, NBEARIREXSE RE"HEE
) BBWV e i 78 & [, Ty 2 10 o o W a0 120 T A B BRI B R IR i BBWV
ZRMFEWNT . P BBWVIILEH I AT EFETHAWERNER, ERHRERAERBFIH
L RERSMEY I AL WEEAYFEEREEEA TR AmE R, Rt
BHEMTHRARENFEEAXFZFEATSEEMNAEM. I BBWV R EH R el h i 4t
B A [ B4 R pe S A RE O B TR T BF R A0 B AR TR B9 S, AT 2B O BEWV MRk B K It
R AR R KR, X TAE R R T B .

$ £ x W
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PRODUCTION OF MONOCLONAL ANTIBODIES TOBROAD BEAN
WILT VIRUS AND APPLICATION IN VIRUS DETECTION *

Qing Ling Wu Jianxiang Qi Yijun Zhou Xueping Li Debao
( Institute of Biotechnology, Zhejiang University, Hangzhou 310029)

Abstract: Six hybridoma cell lines secreting monoclonal antibodies{ MAbs) against broad
bean wilt virus{ BBWYV) were produced by fusing mouse myeloma cells(SP 2/0) with spleen
cells from BAL B/c immunized by the BBWYV particles. The hybridoma cell lines secreted
MAbs stably after cultured in vitro for 3 months or stored in liquid nitrogen and then revived
for several times. The titres of ascitic fluids of six MAbs ranged from 1:256000 to 1:640000
when measured by indirect ELISA. In agarose gel immunodiffusion test, it showed that the
six MAbs represented the same isotype of murine antibodies, [gGl. Six MAbs could detect 4
tested BBWYV isolates, but didn’t crossreact with other 5 plant viruses. The resuit of West-
ern blot showed that all the six MAbs can react with the 44 .7kD large coat protein subunit of
BBWV. This is the first report of production of MAbs against BEWYV.

Key words: Borad bean wilt virus, Monoclonal antibedies, Detection
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AW F L 2000 F F R L %)

EWRER B s A% E El Rird BRA(HEIE)
B-ReEFEMED¥ T 5 A I 100 PEEEHELSEAREEHE
EERESNW ERS.LBB L AE SLH 0510 - 5876906
B EBT R i
(510 — 5888301
ol ﬁét%%*‘"‘ﬂ!& 21 & 7.24~28 HE 0 300 REMAHESC [E- 4]
A4S ¥t A 010 — 62554677
F-EeEMIBRERITESE 7H-8A H# 120 TEMEY¥SMIESTLE
A& 010 - 62550183
BrtETAMEBEEARTE 5 A t# 100 hE#EHES BEHE
2 010 — 62554677
010 — 25070265
2EP-BoEPEESEA S§ATAH 2H 150 AHEREDFEEFLERS A &
BEonEh¥FERF S 010 - 66948605
EF L]
010 — 66968562
PEERREBEERFITS 10 + 4 = 50 SEAMEHES wHE
010 ~ 62554677
BABRFARABRIBEARIT 10,15~ 18 AFER# 100 FLEMNIEBE2LHMPEMLEH kX%
=] ¥ IBEYYERELIERAE 01062550183
Ip 010 - 62554677
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