S EFR 2010,41(9) :1147-1153

Acta Veterinaria et Zootechnica Sinica

MNREEREHENEEEATRFENHER
B ¥ ELISA HL# T 775X A2 52

Z B, E RV, Eee ARk, 75k #',Hermann Unger®
(L. E AR BE AL 5 & B BEDFIT AT s r 78 R MR E S LR =, st 100193;
2. FE S TR S HATHR ORISR L L T R 2660325
3. FAO/IAEA &\ 4= W45 AR 5286 % L Seibersdor! 4 F))

W . AU BTER A E T ERR AN/ 28R (PPRV) N A2 W/ 2 55 1 H] 32 ELISA J5 i,
FI A Bac-to-Bac fFAR G #-B TR RS W& & A PPRV N 3 [H 1) & 41 i {4 kL pFastBacHTA-N, ¥4k E. coli
DH10Bac /&7 25 4l iy , 75 5] 8 20 28 42 5L k7 pBacmid-PPRV-V, 4% J¢ B d 2 il SI21, 343 &% A PPRV N £ X (% 5 40 T
P T I H 4% 7 s B A Ml J5 , SDS-PAGE %3¢t 60 ku ZE 47 [ 3835 8 [, Western blot £l 1% & 1 B4 1R
S (g 0 JE A . AEE 40 Bacmid-PPRV-N 28 [V S W g PU IR , 207 Al 4 ELISA K 7 vk o I AR A ok B 76 e IX.
B9 37 3 Ll 2F L3S Rk B A AR XY 92 3 1l A LN L 5 i SRR R SR AR R R 9% B BR & A b0 (CIRAD-
EMVT) #2435 4+ ELISA 51 & AH 48 4 St R 96. 2% BURME R 100% , —H 145 & %K% 96. 9%, 4R %=
B AR F 5 57 1 TA) B2 ELISA J7 36 7T DR 47 st F F /N 24 B8 1 I R 12 7

KR N BT AP RE TR s B AU 5 (R 3% ELISA
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Construction of Recombinant Baculovirus Containing Peste des Petitis
Ruminants Virus N Gene and Establishment of Indirect ELISA for
Detecting the Serum Antibody
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Abstract; This experiment was conducted to diagnose Peste des Petitis Ruminants based on the
eukaryo-expressed PPRV nucleoprotein through indirect ELISA. The full-length PPRV nucleo-
protein gene was obtained from viral genome RNA by RT-PCR. The amplified fragments were
cloned into baculovirus donor vectors pFastHTA of Bac-to-Bac system. These recombinant plas-
mids, pFastHTA-PPRV-N, were transformed into DH10Bac host bacteria to get recombinant
shuttle plasmids, pBacmid-PPRV-N. Recombinant baculovirus, Bacmid-PPRV-N, was generated
for expressing PPRV nucleoprotein by transfecting recombinant pBacmid-PPRV-N with Lipo-
fect AMINE 2000 into Sf21 insect cells. PPRV nucleoprotein which efficiently expressed by bacu-
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lovirus in Sf21 cells was verified by SDS-PAGE and Western blot. Furthermore, indirect ELISA

was developed using recombinant PPRV nucleoprotein as coating antigen. 37 goats’ sera from ep-

idemic area in Tibet Autonomous Region and 92 goats' sera from non-infected area in Qinghai

Province were detected by indirect ELISA and international standard cELISA kit simultaneously.
The sensitivity and specificity of indirect ELISA were 100% and 96. 2% compared with cELISA
kit. The coincidence rate of the two methods was 96. 9%. The results demonstrated that the indi-

rect ELISA established in this study works well in the PPR diagnosis.

Key words: Peste des Petitis Ruminants Virus; baculovirus; insect cells; indirect ELISA

VR —Fh K S W BE N - /N 2 B FE (Peste des
Petitis Ruminants, PPR)Y2 55 4F Sk 72 3% H 4 i1 E
FHRE R L H I BN JETH R VS 3
A A ook 3 0 58 K oA Bl A Ol 4 ™
0. 2007 AE 7 ), 3R 1 PG TR L 4 X R 43 1 BE
SR TN A B RO TR SR
AR B O TR TR E N & E RS . D
Sz 4oy Bl N I 4 B E i B (Peste des Petitis
Ruminants Virus, PPRV) 5|2 i —fp bk i B2
i P A 24 g » 2 A S Sl 4 T AR 2 AR COTED MLRE 1Y e
I AR AL Y AR TR B 4 8 Sy — K S e A
19 SRR R SR T AR H . PPRYV 2 B 260 75 B
(Paramyxovirus) Jik 35 3% 2 J& (Morbillivirus) i,
BY. PPRV LR 41 S 4 i 6 Fh 45 44 8 1, B 2R
HOND VBEE R (P ZRERER (L) EEREA
(M) B G EREMMmEEREA D, NEAHB N
JEH B . PPRV Nigeria 75/1 # 9 N ORF %% 1y
HHEAH 525 DRI Al A X 2 7 R 58
ket A ST R AR RO - B L3R 8 R G &
X7 PPRV By N 3 H K b 8 H 240 )5 15 o8 6 8t
Ul H#E S T kK PPRYV I 14 1 (7] 2 ELISA
o 7 12

1 #MHBE5FE
1.1 #F#

JIN L2 B 0 R B R Nigeria75/1, g4 2 52
5% A7 RNA R BUR & B RiEE A A A
AMYV J 5% %W B Promega /A &) ; pFastBacHTA
B H G T AR A B F A B2 5T X B Ui
Mg s T4 DNA JE R B 8 R IE 5 AW TRA RS A
77 5 s DH10Bac B fil Lipofect AMINE 2000 %% Yt
WG B Invitrogen 2y F] 3 ST21 fy o 6 B} 2 Be i3l AR
Yo% 5 G 5 4T His A5 28 09 SRR SR e BEHTAR LSBT
Bl 1gG-HRP, 40 1L % TeG-HRP 1l { 42 4 b

A= R A R D 5 % DX DR L3 R A e [ 5 40 R
S 12 W O DR A 5 1S F R B PR LT S 1 5
Joi BE PR I3 5 92 43 A8 IX 1L 3 003 ¥4 i A AR A
Wy TIT 5 42 A R U I 5 L A O o R I b
R 24 i W 5 T ST S I I 5 R R BH P I
T AR & S5 % A7 s TMB IR ) 2 (43 WOl A 4k st
RARAE W BOARA PR 7] 5 Ni-35t g W 58 i 8 3 affb A
W A AL 5 5 IR A SR A ) 5 38 M ELISA 3
7 &l S ANR R 1 AR 2 O SR BIE Y I s A v
L (CIRAD-EMVT)
1.2 BWMERRYE

f#i | TaKaRa Mini BEST Viral RNA/DNA
Extraction Kit Ver. 3.0 &5 &, #% B 45 B 5 M\ 250
p L PPRV 4 i 55 5 W b £2 B0 25 8 RNA, 5 5 %
F 30 pLL Elution Buffer F A1 pL RNA it 1 1]
FC20 Uy,—80 CukAa k774 M. LA 2
RNA J# g, [ AMV 5 505,42 'C 30 min
R cDNA, M4 NCBI /A i ff) PPRV Nigeri-
a’5/1 1y 4 & H P 3 ( GenBank & F 5.
X74443) 0ty K N BEH L Bl e N 3
PR b3 F1 R 5 209 51 EcoR T #1 Noz 1 i D)4z
Mo BRS04 45 9 Nup Hl Nlp, I i | i
AT TRERARAF A G5 F ST, Nup:
5'-CTGGAATTCATGCTCTCCTAAAG-3"; Nlp:
5'-GTTGCGCCGCTCAGCTGAGGAGATCCTTGT -
3,

PCR #£/¥:95 C 3 min;95 C 30 5,56 C 30 s.
72 'C 1 min,30 MEH ;72 C 10 min, 1% [ Agar-
ose BEIKHLUK » SEAMEE IR R 58 N M4 R .
1.3 E=HME BT (donor plasmid ) pFastBacHTA-
N B &

PPRV N 3£ [H PCR §"3 j Bt 4 EcoR | 1 Not
I XA Y) 5 ve ke 2 pFastBacHTA 84k rh. k15
20 b4 5 7 pFastBacHTA-N, EcoR T #1 Not 1 X
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Fif U) %0, Ik 1A T AR HOR A BR 2 "I T .
1.4 EAFRRNAEE

pFastBacHTA-N Jii A #% B W B 2 ¥ 5% 1k
DH10Bac E. coli &5 SMMZ )5 IMAZE R T 1
500 pL A& AR M LB IRIRRE IR 5,37 CHEIRK:
7% 5 h B 10 L H R FE 2 100 pL. 34 T LB
e b (5 50 pg e mL ' RIBE R .7 pg » mL KK
R0 pg » mL ' PUHRE 100 pg + mL" Bluo-
gal (40 pg « mL " IPTG) .37 C{8]FF#ds 3% 48 h,
A EREEE L T LR &H 3 MytE &M LB
A TR O AT RE T R AE A T .
1.5 EAFHRRNNRIRRETE

T FB A 4T A BRI € B VR AN T LB B
FeHEp (F 50 pg s mL ' RIFEHE R 7 pg » mL 'R
KEZR .10 pg - mL UK E), 37 CHRIREEFEL
PR E L FERTR ., HAKJr k2 W Bac-to-Bac
ERVE T 0. Dot 20 5 4R TR S B AR T 51 )
M13F fl M13R . MI13F 1 Nlp #4F PCR, % & J& &
A AMEIE IR A
1.6 EHAFHRNFEL S21 4

W Sf21 40 B 37 46 35 mm 40 i 85 57 . 15
) 1E A 52 A 2R TR 22 ) B BR T IR Ok B e
SI21 20, [7) i F§ DH10Bac 1 5k 5% e Sf21 1
I BAPE XS B B AR J5 i 2 L Lipofect AMINE 2000
WA . BT 27 CHEFRd 0. R H il 4k 4k
B3 72~120 h, WK F 7,500 g &0 10
min, FE R EEEF, 70 CLRAE . B o o ot ol
R Y SI21 4.3 d )5 g5 O AR A E s L R R
P2 {88 . P2 RO T E J5 4 CREGIRAE. W] DL
SRR T 1) 48
1.7 EHFBEH SDS-PAGE £E

B & P2 AR 2H AT AR 5 Ry SI21 40 g L fiff
MOT 53] 1 ~5, ¥ &Y 72 h 19 SI21 402 1 000
r e min ' B0 3 min, 40T E 40 M 2 A U B
(20 mmol « L™' TrissHCI, 2% TritonX-100, pH
8.0), SDS-PAGE 73 #r # 41 & 1 Bacmid-PPRV-N
2B .
1.8 Western blot E T EAEAMNMEN

SDS-PAGE i % 65 » i 4t His 4525 1 B
TR TTREPTAR (1 2 1 000 F5 %5 ) A1 PPR FH 1 1L 35
(1 = 500 15 BE) FF 4T % 2 . 9043 0 1 F 9t B
IgG-HRP(1 : 1 000 f%5# B&) e $i 1l 3 1gG-HRP
(1:1 000 f5F R .

1.9 [8# ELISA A& &L

1.9.1 FiJ8 Bacmid-PPRV-N & [ £, 85 ik BE & 1L
T i B B B RE o N3 i B ¢ e 2R 11 41k

FEXT A M )5 1 8 AT 2k . 7 BRI A VR T
U SR AV HE AT R B B ARl PON(E & P/N{H
1) K/ 7€ Bacmid-PPRV-N 85 [ 1Y 55 fE 43 85 Wk B2
LML 17 B o AR A R
1.9.2  HAth ELISA %141k 43 591 %k 35 4]
V0B PATESF TR] | I 3 SR B TR L AR BT AR (T 2R
IgG-HRP) % TAF W BE | 5 A5 7 4 09 £ T B ) 2% ik
VR FH I 1) 55 S g 26 AR i AT Ak
1.10 Cut-off E X FAPH R ERTHE

¥ 60 £y PPRV BAPE L= 1 35 4% BE (8] 2 ELISA
1 52 LA 7 B AT AR I S 3138 H OD s o OB A S
B 55 Cut-off 8, 1 5 B FH PE A% A 19 4] 5E b
i
1.11 KA ZHR it EES ERIEN

W3 oyt 3 B I L Ry I R 6 A
S TETAE RN AT T SR B 1) ODysg o B
Bl St 22 AR 48 A8 S RBOCR N N By AT B2
PE. o B EE 3 AN [ J) S LA K AS [ i v 4t 4k 1)
AR 1y B L AT R DU AR S T B (E R
B o 2 AR AT A2 S 3R BOR PEAN ik R) 9 AT EE 5k
1.12  [§# ELISA &l 75 3% 0 45 B 0

FHEE ST Rl H2 ELISA J7 . 43 3% OIE A
PPR BHM: IS < L3¢ PPR B I < 11 F PPR FH%
MLYE AR 98 1L 2 8 G I3 . L2 10 396 % BH P i 3 L 1
et B I 26 R BH P a3 AT A L A I
TR 3 ANE R E [ H: ELISA K 7 i 1)
RSk
113 IEEREMNHFEERRR

FHEE ST /)42 ELISA J7 2 58 4 ELISA £
MERF & (i Libeau G 2578 1995 4E A HE) X M 75 ji%
P& DR AE 11 37 4 L 2 1 375 RN 75 1 48 1 4 A T R
AL 14 92 51 Ll 2 it 3 ) B 24 R I o B 2 G U 1Y
PR RS %,

2 5 R

2.1 BEHMMEFRL pFastBacHTA-N I EE
pFastBacHTA-N X fif ¥ J5 0] LL£E 5 000 Fil

1 600 bp &b F B 2 45741 . M 25 ) pFastBacHTA #

R R BEDIA R 1 27 5 BU R K/NRAE (1)

Jr 28 RAE S B R BRI K 0] 132 HE 7 41 TF 4 ik B
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PPRV N Jt A & & W T w & 2 2 1k pFast-
BacHTA.,
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M. DL2000 plus DNA # X 4r F & & 45 ;5 1.
BacHTA-N;2. pFastBacHTA;3. pFastBacHTA-N %4 EcoR
1 / Not 1 X[ifiV] ;4. pFastBacHTA %4 EcoR 1 /Not 1 X[l
1]

M. Marker DL.2000 plus; 1. Plasmid pFastBacHTA-N; 2.
Plasmid pFastBacHTAj; 3. Restriction enzyme identification
of recombinant plasmid pFastBacHTA-N by EcoR | and Not
I ; 4. Restriction enzyme identification of control plasmid
pFastBacHTA by EcoR [ and Not |

1 pFastBacHTA-N WESI S ELE R

Fig. 1

pFast-

Identification of the recombinant plasmid pFast-

BacHTA-N by enzyme digestion

2.2 4 pBacmid-PPRV-N F#ify PCR ¥ &
f#F 5% M13F #1 M13R PCR 78] 4 000 bp
AT AH 518 M13F #l Nlp PCR 8] 3 000 bp
AEAT AT 5 B OB AR A5 (B 2) kB pFast-
BacHTA-N 5 Bacmid B % 4 1F #f B 40 , pBacmid-
PPRV-N T 41 i fr A4 1 ) 2 .
2.3 EHFESH SDS-PAGE K Western blot £ 7F
W % # 4 pBacmid-PPRV-N JT A % 44 J5 1Y
Sf21 41 g4 SDS-PAGE L3k 5 . 5645 1] NC Jii | it
1T Western blot %% , £ I 75 21 & (4 X} His 50 &
LRI PPRMLVE HUAR 09 5P 25 3R R 7 60 ku
A TE M R R Sk i (B 3B B 2 Yk GED, T
DH10Bac ok % g4 S21 15 21| i B A= RUAFIR 9% 55 0F
TC e B 2kt (B 3BL 55 1 UK I8 ik B o 41 9% 75 14
A ) HoBE IE ) K3k b5 2R Bacmid-PPRV-N,
2.4 (g% ELISA SiiF M A EH MU ER
2,41 BrlF ARl BE K il T RS BE 09 2 £
FEPE IS ODuso e fH 1. 0 Z2 47, BAPE L7 ODuso o 1
FE 0.1 LUR . H P/N LA R & A6 00 i i) 28 i

M PRI A B 6 S BT J?H’Jfﬁ@ﬁiﬁ&ﬁ?jﬂl

pg e mL IV ) B ER R O 1
M 1 2
bp
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3000
2000

—
—
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—
s
| )
el
-t
=
-
R

M. DL2000 plus DNA %} 43 F 5 s A7 4t 5 1. 514 MI3F Al
MI13R fi PCR 7=#);2. 5|4 M13F il Nlp #) PCR /=¥y

M. Marker DL2000 plus; 1. PCR products of recombinant
plasmid pBacmid-PPRV-N with M13F and M13R primers;
2. PCR products of recombinant plasmid pBacmid-PPRV-N
with M13F and Nlp primers

2 E/ARH pBacmid-PPRV-N ) PCR £ &

Fig. 2 Identification of the recombinant plasmid pBacmid-
PPRV-N by PCR

B M2 1 2 2

ku
97.2

66.4

443

29.0

M1, & B AR X 43 B3 bR U s M2, 25 B & AR A 4 R
PR 1. B AR AR R Y SI21 4t ifg 5 2. Eﬁﬁﬁﬁ@%’eﬂ’]
Sf21 40 iy

MI1. Low molecular weight prestained protein marker; M2.
High molecular weight prestained protein marker; 1. Sf21
cell infected by wild baculovirus; 2. Sf21 cells infected by
recombinant baculovirus

3 EHREN SDS-PAGE (A) L F Western blot(B) % &
Fig. 3 SDS-PAGE (A) and Western blot (B) analysis of the

recombinant baculovirus
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2.4.2  HAth ELISA Z& 409 H6 & I A B 25 A
A 10 % R 4= 135 i) PBST 37 CH ] 2 h; Fi 6
IML3E A& 10 % 4= 1 3% /) PBST # 8,37 CAEH 30
min; G Ht 13 IgG-HRP & 10 % 4= i (1) PBST
122 000 f5# B, 37 CHYEF 30 min, TMB JE#)
a4 37 CR M 15 min,
2.5 Cut-off & % [ P4 3 E #7897 7E

XF 60 4y LU= B M I 2E AT E] 4 ELISA K,
BF 1 1375 9 - 5 (e o 0. 144, FRiE2E s 2 0. 055, 3L
EAE K A R Cut-off { =+ + 3s=0. 309, F R
Cut-off i = x +2s=0. 254, i AR #¢ [6] 4% ELISA
I ERRUED BE A ODysy o . =>0. 309 B ) 5 Jy FH

1 #HNEEHXBER

PE, ODysg o fH<<0. 254 B )2 H IR - T 28 Z
[F) 40 7 O W L AT 5B R T, 5 AT/ 0. 309, )
F & R B
2.6 #HHARHtEAESEHKRNER
HHNEZERGLERILE 1. i arss R
TRAS S R BUAE 4.55% ~8. 64% KT 10% , & W [F]
— 4t Bacmid-PPRV-N % [ H A 847 09 58 € 1, 6]
2 ELISA {50y 1 & M R 47 .
fib e E AR MR 25 R UL SR 2. St A R
AR RECR 8. 220, /N 1000, B AL IR & A2 1
R PR A aifb Ffs 77 ik i A il .

Table 1 Result of intro-batch duplicability test
FE b AL ODyso o {8 ODiso o Bl T HE 22 AR RE N
Sample Duplications’ ODs0m values ODys50 nm mean Standard Coefficient of
1 2 3 4 5 6 value 7 deviation variation
1 1.41 1.45 1. 39 1.42 1. 36 1. 37 1.40 0.07 4.93
2 1. 50 1.56 1.53 1.53 1.52 1.59 1. 54 0.07 4.55
3 0. 86 0.82 0. 86 0.90 0.91 0. 87 0. 87 0.07 8. 64
F2 HBESHKBER
Table 2 Result of inter-batch duplicability test
FE ODiso o K f ODssy o ¥ {0 b 2% A SRR Y
Sample OD50,m mean values of batches ODy50  mean Standard Coefficient of
1 2 3 4 Value © deviation variation
1 1.41 1.53 1.39 1.52 1. 46 0.12 8. 22
2.7 (8%t ELISA 25X 18 AL U PR ILTE=0.186
N A3 2 B B > R | y ) UJifﬁFH‘fiEﬂ?ﬁ_:O.”S
P BLISA KSR 6 TR ol e o, 156
T 1L =57 B P AL 97 R0 5, H B A I 3 T A B, 3% :ﬂé% LA S LT 10.841
, - . N LLIZEPPRBHE i i 10.897
H _ _ E P F
W, OIE #r#fE PPR PH M I i . 1 3F PPR FH 4 1M 75 OIEFFfEPPRFH 4 IffL i ————————— Y J)
. o 8 S \ N 00 02 04 06 08 1.0 12 14
L6 2 05 85 9o LR 04 B (TR 4) . Bt ] T S

Pz ELISA J5 i e K0 i 1 1L 2 PPRYV 1 4F 9 0 #
(RPV) 1) IfiL 7% B4
2.8 IgFRKNKAEERIRE

XF e [V ECRE X 37 0y 1L S I T RN A 1
A UG 92 £y 1L = i v A E 7 i IRl 4 ELISA J7 ik
MzE g ELISA & 7] & i 47 P A7 K 00 (8] #% ELISA
R B PR RE 5 28 £y BHAE SR 21, 706, HsE

OD450 nm value

4 [E# ELISA R HEKE
Fig. 4 The Specificity of indirect ELISA

Feik ELISA . PAse4r ELISA Al i iy B i BA
PEAE SRy 252 B4 PR R % L 0] TR 42 ELTSA () 808Pk
H100% . H Skl 96. 2%, [A] 45 ELISA 3% 4+
ELISA #3045 5055 65 % H 96. 9% (3% 3),
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Table 3 Comparative test of indirect ELISA and cELISA
o U 77 vk FH M 45 2R I3 4 25 AR FH 2%/ Y0 &3/ %
Detecting method Positive / Total Negative / Total Positive rate Coincident rate
[a] 42 ELISA 28/129 101/129 21.7 96. 9
3% 4r ELISA 24/129 105/129 18.6 o

3 3 i

Fa Tl /N L2 HE928 1) S5 A 80 1 A R I 1 5T
B35 BLAEH LA Vero 4 il 15 57 (1 Nigeria75/1 551k
BE R T ) (i 227 A R AP B AR AR B A A
FEM IR AR SR AR R SRR R
GEN RGN T /N A B wE i) N SR . il gt
IS TR v R 25 T &Rl N EEH 2
PPRV & i f £ & M i vk o s s .
FE AR R % T e %R 1 (RNase
IO IREME I 5 RNA S54G 2 5 0 15 00 5% 53 F Bk
A N B R AR L R BRI 1Y sh ) I
M AR G BN S = B /10 N s o LY (VAP (E Bl v /I N
RNEA RS M ER . PPRV Al RPV [ 8
TR B (Morbollivirus) i 5, & BE B UL /N ]
e PPRV 5 RPV i N £ HBHRA 65. 8%
ORCTR S S e SR N D E /Iy A Ll DR )
PPRV (1 BH Pk I 75 4% &5 5 RPV 1 BHAE i3 7™ A 28
SRNE o NATTRG 2 {6 FH A % 1 Ok BBl PPR,{H &
PR B B ™ A A X A 0 9 B 1 B4R S DA T 5 1) A i
NIRRT o= e e TS ) Wt NI | o K 1
PPRV-N 2 [ 45 5 £ 2 7 16 BLbi T LA X 31 RPV I
PPRV , AT #EAT %032 W01V 3 92 56 =t 78 45
F il 25 EF X PPRV-N 25 [ 1) B 5 B B 40 A e i 32t
732 £ X PPRV-N 8 5F 5k 3 07 1) B 50 40 A bk
FHT 5 495 L KRR IE 05 75 Ja At B 53 1) 2500012 W
BT A C G AE 2 BRIE B N TS AR B T 40 . 18 Ut
fiff A 5% v 44 2 9 T 41 Bacmid-PPRV-N 2 4
[z ELISA #9429 bt J5, o] DL 47 4t 12 W i 4c
PPRV-N & H B MLV P A . (45 PPRV (112 W A B
TR EN

FEIR G BF 1) 5 R 20 8 5 — P 5 210K BLEE DNA
5y F s h 80~160 kb, H: 3L H 41 ] 76 Bt 40 i 4% Y
S RN 5% . DNA Sl J5 4125 76 FF R B 1 A% K
FEW G HE BRI ZEIME W AWK 7 B
SRR DNA i AL R I 2 3R 3K K i Bt DNA ) 2L AE 25

PREE . F AR R 9 R e B R AN S AE B Al
JiL P AT LA SN R 1 AT 2 B AN I F St S
T A W5 Ak L B R AL L BESE AL L IE B 9 15 5 Ik
) RS DL RGE Y r T AR i ELE AT A
EAREEMTRAEAMN —d g b, #1718
SR ACEE D B bt 2 3R A AR W TE M AT
PR R AR R AR . A 5T SR AT RO 1 R
KRG PPRV N & 1. B EM B #EF KA
4 HLBE fi K R BE R A7 AR B P s R A i J 2 4
.

B B 0 /0N 2 5 92 o B 1 a5 & B A B
Bt TN S R0 T B G sl W A L L IR R
i AR ST HE & A B 3R 8 ) 4] Bacmid-
PPRV-N & [ & 37 {9 8] 42 ELISA #0075 3% AR
B BRAE T N S A B OR AN R AN TR A&
8, B8 20 AR A X 88 a8 R R AE it A 0 ep A
RRALH . X 37 9% Kl 2 1 3% Fn 92 4y JE %
DXL = I3 AT R, JF 5 CIRAD-EMVT 424t 11
o4k ELISA 37 & 8 b 8, — F A7 & 2235 3
96. 2% , FLIa 4% ELISA ;0 H 1 BH M % 5 &, JiF B
FCEA T ) U E

TR R
ARBFFEA) T Bacmid PPRV-N T8 418 11

SRS I BTE D A A G P B RS S A I

TR A B RCR I P b A AR o 1R LT A 1

SE K
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