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B E: R#AE R E (Foot-and-mouth disease, FMD) RZFA YR ERBR W —REZNE, —RRAK
W 2-3 K REHME, wmdELHMEE (Non-structural protein, NSP) itk 2% [A4E, H|w7E m#r‘u/? LR
L EAEEZZTHAM FMD RiEHZ LA T NSP 3AB 484 ELISA Fik, ARG REHARBEAE T X, A
J v 5% 9% % # (Foot-and-mouth disease virus, FMDV) NSP 3A ﬁﬁ[‘%ﬁﬁ‘?ﬁ’#ﬁﬁ'«&ﬂ%%@& (Horseradish
peroxidase, HRP) #7it.#9 3B £ % &34k, 25 2 F4 M NSP 3AB 4& 49 Wik k& ELISA #l 5 ik, RAR
M AR HAGE) 3AB B A A AT A, AR RIIHE, 26 EMA, AAFESS RImIUR 6 A Mt R L
18 (OD) #9 b/ K F 2.0 6947 oo SRAKIRE A S AR M PR . A7 S0 iR AT 4.7-600.0 ng/mL Z & B, 9% 49 OD
BEREZEMANE, D)aHKE AL, MEZHR=099, #ZRAKALMNIEA 4.7 ng/mL. 4R 12 4 & 264t K
ERF 3AB E A A FAT 9.3-200.0 ng/mL X 19]; Mmft/E 8 mER T 3AB & & K BT AR N IR
BBWRA KRB RO RSEG IR 9 H Ik 3AB &G 45 /£ 9.0-74.0 ng/mL X 18, 24 24 BE Gk F
3AB & & KB 2K T R R, 420 3AB & & 4 & 69 Witk &8 ELISA 7 ik 669545 7 . LR AR M JE ¥ 41 &

T4 3AB RO L E, ARUREHAHLFEALRET —Fr T AL 000 5 k.
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Development of a sandwich ELISA for detecting 3AB
non-structural protein of foot-and-mouth disease virus

Yuanfang Fu'’, Wei He'*', Pu Sun', Lin Yang', Huifang Bao', Yimei Cao', Xingwen Bai’,
Pinghua Li*, Dong Li', Yingli Chen?, Lei Liu? Zengjun Lu', and Zaixin Liu*

1 State Key Laboratory of Veterinary Etiological Biology, Lanzhou Veterinary Research Institute, Chinese Academy of Agricultural
Sciences (CAAS), Lanzhou 730046, Gansu, China

2 College of Veterinary Sciences, Gansu Agricultural University, Lanzhou 730070, Gansu, China

Abstract:  Antigenic purity is important for quality control of the foot-and-mouth (FMD) whole virus inactivated vaccine. The
recommended method for evaluation the antigenic purity of FMD vaccine is to check the serum conversion to non-structural protein
(NSP) 3AB antibody after 2 to 3 times inoculation of animals with inactivated vaccine. In this study, we developed a quantitative
ELISA to detect the amount of residual 3AB in vaccine antigen, to provide a reference to evaluate the antigenic purity of FMD
vaccine. Monoclonal antibody (Mab) of NSP 3A and HRP-conjugated Mab of NSP 3B were used to establish a sandwich ELISA to
quantify the NSP 3AB in vaccine antigen of FMD. Purified NSP 3AB expressed in Escherichia coli was serially diluted and detected
to draw the standard curve. The detectable limit was determined to be the lowest concentration of standard where the ratio of its OD
value to OD blank well was not less than 2.0. Results: The OD value was linearly corelated with the concentration of 3AB protein
within the range between 4.7 and 600 ng/mL. The correlation coefficient R? is greater than 0.99, and the lowest detectable limit is
4.7 ng/mL. The amount of 3AB protein in non-purified inactivated virus antigen was detected between 9.3 and 200 ng/mL depending
on the 12 different virus strains, whereas the amount of 3AB in purified virus antigen was below the lowest detectable limit. The
amount of 3AB in 9 batches of commercial FMD vaccine antigens was between 9.0 and 74 ng/mL, whereas it was below the
detectable limit in other 24 batches of commercial vaccine antigens. Conclusion: the sandwich ELISA established in this study is
specific and sensitive to detect the content of 3AB protein in vaccine antigen of FMD, which will be a useful method for evaluation
of the antigenic purity and quality control of FMD inactivated vaccine.

Keywords: foot-and-mouth disease, non-structural proteins, quantitative ELISA, vaccine antigen purity

18§ (Foot-and-mouth disease, FMD) & iy 5t T RYLRBCATEM O, 0k 11 By sy

17857 (Foot-and-mouth disease virus, FMDV)
o | B 1 1 B PR A e, 5 I SR
B A S e IR, TR Al R
PEREAT, XFFRFEM A E bR & 7™ oh A 2 BT ™
SN, JE— R LR g BRG 2 pe L it RS
A2 41 (World Organization for Animal Health,

OIE) A Jy b il i sh A& G, FRIE fll
S TR A R — 2R B Y9 o X TR ZBUR e
HES, R FMD KIG 2 Bl H B o A
B TFBe, KGR B F LR 2 FMDV 45144
M, WERZEE PR L T2, BEdPsh
THSR2FR B AR AR LS (NSP), 2R % s
233 i NSP BRI BR: , 52038 2 A NSP ik
X o s 5 BRI S W i HER PE . A A T
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TR IX A E BRIAIE, PRIt , 10 R0 i p b i v
R A Tt A0 KA R T B AT B — S T 2
(OIE, 2018),

TR E Y T AEZHE] (OIE) FMD 2 ik il 46
HREFR Y FMD S Va5 4l 4G 36 1 7 i R
el 2 hepg /b 8 L4+ )5 (OIE, 2018), #all
NSP J&ABH%L, DASLPEA KOG S fa s & 5 2%
SRR ARSI A 7 A T 26 30 5 1 e %2 By
Piwtie, I HFESR R A1 5977, I, #E
Az Al A B T B A S AR ARSI R
Wy s 528 . Capozzo ZEBF % T —Fh b
RACIEST BT, AT DAAE AR 7= R P v o 1 9% 9%
BRI ARSSRER , SEA TR B 5 ARk
S AR O B AR SR 1 3B BT R
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A, ST T — Rl B IRS E SR 3B A Y
TRAHBEIT ELISA J77k , {HUZAERIN ) 72 850 5 THl
AFAE—SE[n) 8, WA I ELISA Jrid&—
faTfH . A, RS RORI L, B T 2
ST A SR i O AR R S 86 2 o %
FMDV NSP 3A g BB iR R 1 S84k 90 il
(HRP) #Richy 3B HLoswpEhiiAk, @y 1 —FE ik
I FMD $E 305 H NSP 3AB & & Al AU 4 2.0
ELISA Jrik, DLy 1 Bi Jit 2l v J3E 4G 06 2 it
— AR BRI PN i

1 MBE5FE

1.1 k. mMESKRH
1.1.1  HifkFngoRL

FMDV JEZ5H 2R 11 3A Bsa bkl (ke
3 mg/mL) . HRP #icH 3B sz Al fge gy
WAL 1 3AB HIARSZI = Hil & IR A7 &
21 JFki pET30a-3ABI O AR S2 86 5 M # R A7
1.1.2 EERA

KT E. coli BL21(DE3)pLysE i k&
oS, His bREE R A ali AL BE I B e 5 4 i
EYFH AR A, B E R & (Bradford)
g A bt X e E Y ARE A,
1.1.3 FMDV 2&WKHF KIEHE

Kotk iy O/Mya98. O/CHA/Q9. O/HN/93.
O/India/2001 . A/SEA/97 FMDV KiGHils, JyA s
Eiles, PG IOERLY; R BBk
O/Mya/98 ., A/WH/09 4lifbj= KiEHL)F, Asial/JS/05
FMDV KiGHiE R 2016 454 = {fA7- B2 Wi P
1.1.4  JEKIEREH

S AN TR) 171 B 988 T8 8 T Ao B4 938 1 G o
W2 1,
1.2 H&%
121 3ABRIEEHAMBRRE SN

¥ T 2H i ki pET30a-3AB &% fk K W T &
BL21(DE3)pLysE , #kECH AT LB (&
100 pg/mL RAREE R )5 IR Ak, 37 CHEFRAA,

% : 010-64807509

55 2 KL 1/100 (3 i e ABTEERY LB 5535 (7
100 pg/mL AR R), 5355 OD {HZH 0.6 i,
A IPTG ZZAHSE 1 mmol/L, 28 “C. 200 r/min
PG HFF 5 h, wfa B OIEERE K. H SDS-PAGE
K Zeik =4, R AR S RBAE XTI kR
iKY Invitrogen 23w Probond purification
system kit Zlifk., ikl Fe e Bl & vi il Bk 7
#e1E, JH SDS-PAGE Xi%%; [RIAfH] Easy protein
quantitation kit (Bradford) #1745 F4 2 &, %085
UL B TR
1.2.2 32> ELISA R85 E

FHRL I R B b4 7920 ELISA Fiik T ARk
BB E . AR (0.05 mol/L pH 9.6 Bk EL 22 nr
W)HF 3A BT ERTIALE 3.0, 1.0 F11 0.6 pg/mL =4
WEERR RS, B I A B PR AR £l , 100 uL/fL, 4 °C
WY s T 1% PBS I WAE 37 “C XA
1 h, F 1xPBST &Lyt 3, #1+; H 1xPBS
s BEARE BAB 415 % 1.0 pg/mL, 4 LM A 100 plL,
B, FIREE Y 2 h, YEM, 0T ] 1xPBST
¥ HRP Frichy 3B HLygEdiiAitir 150 000,
1:100 000, 1 : 200 000 A1 1 : 400 000 F&%s, Hhinl
MR AL, 100 uL/fL, EH, FERETR
A 1 h, Wik, $1F; A TMB JEEYIEBGE
N 15 min; 0.3 mol/L HySO, L il F i, FH
PRI 450 nm P+ OD .k T AR EAR I (14
B, SRR R 3A FAPL bR, L
OD {HAS L& /NG 3A BB AL vk B M 10 Al
WeRE; LA OD fHik %) 2.0 B 3B FABTIRALIE N
Hofmid TAEMREE

i 3A 5 3B ML A TAEMREEZ 5,
FEFAR 3AB ZE [ 1 il L NS ) o KBRS 4% 5
10, 15, 20, 25, 30. 35. 40 ng/mL %k, =i
Sk 2. 6. 12 hy YRIRE, A TAEMRER
3B iy, =WAEM 1h; PBST VEikfE, [RIETIIA
YR Itk v ; DIAES: OD {5 PBS XA
B HE KT 2.0, H 3AB & Ik ek, At Y
Bf (] Ay d5c il 3AB A 1A AR s iz st [i] o
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F1 TREHGIHOKEREEEBS
Table 1

Inactivated FMD vaccines from different manufacturers

No. Company Vaccines Batch No.
1 Bivalent inactivated vaccine against foot-and-mouth disease type O and A for pigs A181241)
2 (Re-O/Mya98/JSCZ/2013 strain+Re-A/WH/Q9 strain) A181136J
3 A Bivalent inactivated vaccine against foot-and-mouth disease type O and A for pigs D181211J
(O/Mya98/BY/2010 strain+Re-A/WH/Q9 strain)
4 Inactivated vaccine against foot-and-mouth disease type O (OJMS strain) F190101J
5 Bivalent inactivated vaccine against foot-and-mouth disease type O and A 1811004
6 (O/HB/HK/99 strain+AF/72 strain, suspension culture) 1901003
; Inactivated vaccine agai_nst foot-and-mout_h disease type O in pigs igééggi
9 (O/Mya98/XJ/2010 strain+O/GX/09-7strain) 1907001
10 B 1807001
11 1810001
ig Inactivated vaccine against foot-and-mouth disease type O (OS strain) 1382883
14 1907005
15 1907001
16 Inactivated vaccine against foot-and-mouth disease type O for pigs 20180318
17 c (O/Mya98/XJ/2010 strain+0O/GX/09-7 strain) 20180317
18 Bivalent inactivated vaccine against foot-and-mouth disease type O and A 20180516
19 (OHM/02 strain+AKT-III strain, suspension culture) 20180517
20 Inactivated vaccine against foot-and-mouth disease type O for pigs JH180110
(O/Mya98/XJ/2010 strain+0O/GX/09-7 strain)
21 Bivalent inactivated vaccine against foot-and-mouth disease type O and A JH180309
22 D (OHM/02 strain+AKT-III strain, suspension culture) JH180310
23 ' JH190403
24 Trivalent inactivated vaccines for foot-and-mouth disease type O, A and Asia 1 JH170208
(OHM/02 strain+AKT-III strain+AsialKZ/03 strain, suspension culture)
25 Bivalent inactivated vaccine against foot-and-mouth disease type O and A for pigs 18392254
26 (Re-O/Mya98/JSCZ/2013 strain+Re-A/WH/Q9 strain, suspension culture) 18392080
97 E Bivalent inactivated vac;ine against foot-andjmouth disease type O and A 18371420
(O/Mya98/BY/2010 strain+Re-A/WH/09 strain)
98 Trivalent inactivated vaccines for foot-and-mouth disease type O, A and Asia 1 17351453
(O/Mya98/BY/2010 strain+Asial/JSL/ZK/06 strain+Re-A/WH/09 strain)
29 Inactivated vaccine against foot-and-mouth disease type O (OHM/02 strain) 2019015
30 Inactivated vaccine against foot-and-mouth disease type O and A 2019015
31 F (OHM/02 strain+AKT-III strain, suspension culture) 2019016
32 ' 2019010
33 Inactivated vaccine against foot-and-mouth disease type O for pigs 2019007

(O/Mya98/XJ/2010 strain+O/GX/09-7 strain, suspension culture)

1.2.3  Je.0 ELISA BERRE

A g (0.05 mol/L BRIk h 5% ih
W, pH 9.6) #ift 3A HIEREPIIAE TIEMRIE,
100 puL/ALINABEFRMR , Bk, 4 TR (12-18 h).
FH 1xPBST #EZipkth 334, 11T

B B (& 1% PBS W IRK)
100 pL/fL, 37 CHF 1 h, H 1xPBST iELeyEtR
3, AT
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TNFRIRE S . ] AxPBS Hi AR IR S 0t BE
FEL, BALIMA 100 pL, XTEEINPEAL. HHk, =
IRYEH N 6 h, FH 1xPBST ¥kt 33, AT

hnlEds —4i: F 1xPBST B HRP Fric i
3B HrLREHUIA 2 TARMRE, LA 100 pL, &
M, EIRIRZME 1h, i IxPBST &£ PEH 5,
EiSm

TEYIR R A5 InA TMB #7100 pL/AL,
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FIREOER N 15 min.

Ze b E OD E: AEfLINA 100 pL £}
7 (0.3 mol/L HpSO. ) 241k S vy, FREHRAI
E 450 nm JZ K OD .

SEHE . FER OD Y PBS XTHEfL OD fH
(I HAE KT 2.0, #iE hA 3AB E M A IRIE, 48
Jei KRR v il e 1) 1m0 051 R, R RT S5 A b BT
 3AB HE FIMIKE .
1.24 EMKBZH

Fil 1xPBS (0.01 mol/L BfRE: 2% vk, pH 7.4)
2 (5 RN 3AB 2 FIbRME S, W EEAK YR Ry 600.0
300.0. 150.0, 75.0. 37.5. 18.8, 9.4, 4.7 ng/mL,
K Bk Ie 0y ELISA TR P A INAS [k B 3AB F if:
i) OD fH, AW 6 K, il i B AR
A AREZE, HFE T 2 B EEAT (KRR,
AT R 12 s A IR Bl s AR TRk B 3AB
T FURRUE S TR A OD (R AR AR A | LAARVEE
PN [RL e BE A S AR bR s PRI ZR, R Excel
A LINEST REGHEATEAE BIH 4307, 45 ]
H
1.25 3AB EE&EN ELISA FFHEPEM

fdi ] bk 3AB SE i ELISA J5 Al 1xPBS .
BHK 4HAEs% 37 . JG4- IS (FBS) FIZEN M6 5
L5 3AB 45, TFMr e kil ELISA J7ik
PR Sk
1.2.6 AR\ FMDV KiEHEF 3AB S EN
e

o7 FE I 5 32 4 00 G 00 i A i i A9 A [ i 97 754
FMDV KiEHUJE; #E A 6 4~ FMD 29 #E K
TEPE AR Ak 33 ANHER Y 111 B 9% 4 5 K
TEREET, ek Tmi AL B, A B OB B AL S
¥ 9: 1IRE, 4 CH#'E 2 hJ5 8 000 r/min &.0»
10 min, BFLEBOKAR T 3AB A, XJ s
AR AN RO v 3AB 2R 1 Y5k A o
127 HEMSKEEEHES 3AB £H
Western blotting 4.5 B[l 460

#4200 VR AR ME S (120 ng/mL) FH PBS

% : 010-64807509

o 2 RS RS, BU50 pl A EAEZE
MW, W) 5 min, B 10 pL/ALIn ABER T, 2
11 SDS-PAGE; A #4385 )5 BB 1 45 R E 22
TETREFAEZ L (NC), BB A 10%/BE A5 W3 43
i) PBST ZZ npi Hh = i &1 741 1 h; PBST ¥k 3 KU,
A TAEHRE B HRP-3B ¥t (0.5 ug/mL), %k
E 1 h; PBST Ut 5 Ik, AJEINA ECL fk2% &
SCREY B A, W PR XOGHEG, WAL
oL, DR XAT BH S 455 3 0 B .

2 HER5AW

21 3ABRIEEHMFESRESAL
WS 363k )5 W A #EFT SDS-PAGE, 4555
AT T 1 PR BEORE LA B B B il 5 2R 1 3R
S FRiEYh 33 kDa, SEHCEAMA (& 1); 4
I RS B 112 SDS-PAGE 43471, HA 1 4%
33 kDa (&M (B 1), 4hB5% 99%, &H1E &
54 2 4 1.5 mg/mL.,
2.2 WHFL ELISA IR ERMN&H
FAAS AR JE 3A Mg PR HRP 47 3B HL

kDa M 1 2 3
o

100~

75—

55—

40— S S

35— e
25— .

15— .-

10 — -

1 R 4R EBR SDS-PAGE 731

Fig. 1 Analysis of expressed products and purified
recombinant proteins by SDS-PAGE. Lane M is protein
molecular weight marker; lane 1 shows 3AB recombinants
induced with IPTG; lane 2 shows recombinants before
induced with IPTG; lane 3 shows purified fusion proteins
of 3AB.
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SRR AL 2 , AR AL OD {423 2.0,
AmPilEfl OD fH<0.1 HHAE RHE, 45 R BN, 3A
ByE UM M ALk 3.0 pg/mL,  BLATXT
N HRP FRic 3B B ow REHTIAR I il TAEHR
1 : 100 000 (¥ 2).

FH T 3A Huffifiigk 3AB 1 2.6 5 12 h iy
R, DL 3AB FE VR BEE MRS AL bR . LA
ANIFIHEE 3AB & 75 OD {5 FA TR IE OD i
(1 LU AEAE AR il i e, &5 LIE 2 i . DA
TR ARSI e J8E X6F 137 1) OD 55 BA et . OD {E Y He
18 =2.0 BF, Frxt o 9 3AB AR U i ik 2 Ay o I A4l
B, DA S P S ARG I B 1 S5 B 2R ] 2
AL, 3A BB BE S 3.0 pg/mL, Hii3k 3AB
BEMBTIA 6 h B, i Rk BE XTI i) OD
B S5 BAMEXTHE OD {H A HL o 2.0, 43k 6 h 5 12 h
LSS B 225, FHIAfE 1% ELISA Jrikiy
AN AR 3.0 pg/mL 3A HUvg EpTAARf gl il
b, ZiRIHAE 6 h E4 7T A, B iz de i
ELISA s ft i 5544 . FEMARE T /) 3AB 21
A e ARAS IR A 4.7 ng/mL .,

23 tREMZKSEMERITAN

K RFAR I 0> ELISA KA [ 9 F BY 3AB
FAPRES, 6 IREEAMEE R 3, M1k
JERRESL Y 6 ORI A IR 725 5 B R AG 00 i
7N, BRLREIN B AR MEZE T AE 0.05 LAY, t K58
() P {EARKT 0.05, VLB 6 YA INELfE = [ 2= 5
A AR 6 YRR RN A S A (22 b v il
2 (K 3), HEFHMEIEJFE R y=260.26x-27.094,

T2 FOLELISARMKIEREHEHBELER
Table 2  Chess-board titration of antibodies for
sandwich ELISA

3A Mab (ng/mL)

HRP-38 Mab 3.0 1.0 0.6 0.0
150 000 338 333 301 008
1: 100 000 249 244 217 007
1% 200 000 157 156 130  0.06
1 400 000 0.88 087 073 007

http://journals.im.ac.cn/cjbcn

A
2(5) r 3A Mab 3 pg/mL g
40 f e -
% 35 ’,:"': -
55| g
E %{5) i g - o= Capture 3AB 2 h
1.0 F -e- Capture 3AB 6 h
05 -—a- Capture 3AB 12 h
0.0 1 Il Il 1 1 I Il J
0 5 10 15 20 25 30 35 40
Concentration of 3AB (ng/mL)
B
50 3A Mab 1 pg/mL
4.5+ A
4.0 e "o
° gg . _— _-_ - --1TIS
Sast s i
< 20T e a o Capture 3AB 2 h
]‘0 B -e- Capture 3AB 6 h
05 & Capture 3AB 12 h
O'OO 5 10 15 20 25 30 35 40
Concentration of 3AB (ng/mL)
Csop
a5k 3A Mab 0.6 pg/mL
401 .
g 35¢ T~
= 3.01 L = 2T
=25¢ T ETERE
£ %g [ BT % - Capture 3AB 2 h
10k -o-Capture 3AB 6 h
88 r - Capture 3AB 12 h
0 5 10 15 20 25 30 35 40

Concentration of 3AB (ng/mL)

2 AERMEHTHRN AB ERMRIKKE

Fig. 2 The lowest detectable limit of 3AB protein under
different reaction condition. P/N value is the ratio of OD
sample to OD negative control. (A) 3A Mab 3 pg/mL. (B)
3A Mab 1 pg/mL. (C) 3A Mab 0.6 pg/mL.

FHE R R B 0.995 7, HREARIES: ARSI,
7E 3AB & w AR INTEF A 4.7-600.00 ng/mL .
24 Fi ELISA EEHMN A EZRIFF R4

Jeit> ELISA sl 1xPBS ZZ ik . BHK
YRE TR . & 2% AR 25 I3 B A0 B AE R A ZE
FRA RS ER 3AB, AR 10 WA EH
OD {H /T 0.05, 15k B #1455 15 455 75 O Rl
SRR T, SENRIEEER 3AB AL
SR, UEBZAI i SR AT
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&3 AFEXKRE 3AB ZEG MR EMBIEN OD E

Table 3 The OD value of different concentrations of 3AB standards

3AB standards (ng/mL) T1 T2 T3 T4 TS T6 M SD P value
600.0 2.51 2.18 2.25 2.32 2.38 2.47 2.35 0.10 P>0.05

300.0 1.30 1.32 1.27 1.31 1.39 1.26 1.31 0.03 P>0.05

150.0 0.76 0.81 0.78 0.70 0.67 0.79 0.75 0.04 P>0.05

75.0 0.47 0.38 0.45 0.46 0.45 0.47 0.46 0.02 P>0.05

37.5 0.25 0.20 0.21 0.26 0.22 0.23 0.24 0.03 P>0.05

18.8 0.16 0.14 0.15 0.15 0.13 0.16 0.15 0.01 P>0.05

9.4 0.12 0.11 0.12 0.13 0.12 0.11 0.12 0.01 P>0.05

4.7 0.10 0.09 0.09 0.10 0.09 0.09 0.10 0.01 P>0.05

0.0 0.05 0.04 0.05 0.06 0.05 0.05 0.05 0.01 P>0.05

Notes: T1-T6 shows OD value; M: mean; SD: standard deviation.

600.0
550.0
500.0
450.0
400.0
350.0
300.0
250.0
200.0
150.0
100.0
500F /"

0'00 020406081.012141618202224

OD value

y=260.26x-27.094
R*=0.995

T T T T T T T T T T
N

3AB concentration (ng/mL)

3 3ABEHTEEMNAMRERZEEITN
Fig. 3 Standard curve and regression analysis for
quantification of 3AB protein.

2.5 Fi> ELISA 2N 7 %89 KR A

Je.t> ELISA € sk 12 3 & 4l fb K i
FMDV #itJit | 2 i 4alifb i K& FMDV $it)it, 33 {7
K A [R)2E V Ab B k1 11 S 8 KT 2 P e 7L s
Prls, SRR 4. 12 iy RAifk KiE FMDV $it i
W 3AB HEHEANT 9.3-200.0 ng/mL Z ] ; M4k
a1 2 iy FMDV $it)Jsirh 3AB 4 & Ak T
FRRIIRR . #6033 oy KIS Wi BTIE (1) 3AB &
i, Hob A o b i 3AB & KT 10 ng/mL
(F 4, KiEEH 95 R 5-7, 10-15), HAth 24 {7
SEW PR T 3AB S B AT 4.7 ng/mL 1R
KRR (% 4 AR

2.6 Western blotting % ¥& E[ 75 46 i
Western blotting 455 g7, AR A EAERK

% : 010-64807509

X °h 600.0, 300.0, 150.0, 75.0, 37.5, 18.8. 9.4
M 47 ng BB RS, EREERER
2.4 ng IR H BLARA (] 4A); 33 3R AN XK
B S bR R 4R S 5. 6. 7. 10, 11, 12,
13, 14 F1 15 19 9 i Bl TR J M A5l
(¥ 4B), UiWIF 3AB G, HA 24 By
BRI (K 4B)

3 Wik
TEIIEE AT BT B R L Y

WA TR0 NSP HTik, Hik, OIE M2
Wb o o B LR, 7 R OA AT R 9 S TG
DR [ R B b X, 28U f X NSP Bt 446 I i A
T B 2 Ak K TS B, DA RE A% 3 2o A
NSP Hifd, HEMHPEO XN e sh P #Eik FMD
ARG L. EHT, PP I 98 v B s A B 1
D7k E A IR S i, DL NSP Fitik 2 &
FREE AT HE . CATFZ S5 EXT FMDV NSP
3A. 3B. 3D. 2C Ml 3ABC 24454 & A ik
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4 ARESETERNOHRFSNENESHRUEET ABERRESER
Table 4 Quantification of 3AB protein in inactivated antigens of different stains of FMDV and commercial FMD
vaccines (ng/mL)

Antigen Strain No. T1 T2 T3 T4 T5 M SD
171108 19.8 16.4 18.3 17.9 18.6 18.2 0.7

180524 9.6 8.7 10.9 8.6 9.3 9.4 0.6

RLIEEE 180612 14.6 12.4 15.1 135 144 14.0 0.7

180720 15.8 18.6 17.4 16.2 17.9 17.2 0.8

Unpurified O/CHA/99 181229 15.9 141 13.9 15.3 14.8 14.8 0.5
inactivated O/HN./93 181229 9.9 10.6 12.7 11.8 10.4 11.1 0.8
antigen O/India/2001 190218 15.4 13.1 14.6 1555 16.2 15.0 0.7

170330 74.7 70.1 72.6 69.8 71.4 71.7 1.3
180525 32.5 33.1 31.3 30.5 32.1 31.9 0.7

AlSealdr 180623 53.0 50.7 51.9 51.0 52.4 51.8 0.6
190218 21.8 19.9 22.3 20.4 21.0 211 0.6
Asial/JS/05 161118 201 202.1 199.5 197.4 200 200.0 1.0
Purified inactivated O/Mya/98 181022 <4.7 <4.7 <4.7 <4.7 <4.7 <4.7 0.0
antigens A/WH/09 181022 <4.7 <4.7 <4.7 <4.7 <4.7 <4.7 0.0
5 49.0 35.0 57.0 72.0 50.0 52.6 9.5
6 55.0 45.0 67.0 74.0 40.0 56.2 114
7 45.0 30.0 23.0 41.0 25.0 32.8 8.1
10 70.1 70.7 75.5 74.5 63.5 70.86 4.7
Antigens in commercial vaccines 11 81.5 81.4 87.2 86.0 84.2 84.06 2.6
12 61.7 62.4 66.4 65.5 71.4 65.48 3.9
13 76.4 77.0 82.4 81.2 75.8 78.56 3.0
14 85.8 86.2 92.5 91.1 89.6 89.04 3.0
15 53.0 53.8 57.0 56.3 44.4 52.9 5.0
A kDa M 1 2 3 4 5 6 7 8 9
40 — -
35—
25—
15—
B kDa M 1 2 3 4 5 6 7 8 9 kDa ™M 10 11 12 13 14 15 16 17 18
40— 40—
35— , 35—
25— 25—
15— 15—

kDa M 19 20 21 22 23 24 25 26 27 kDa M 28 29 30 31 32 33

40— 40—
35— 35—
25— 25—
15— 15—

4 tRER (A) STEMRAEES (B) 1 3AB &H Western blotting 447

Fig. 4 Analysis of 3AB contents in standard samples and vaccine antigens by Western blotting. M is the protein molecular
weight marker; lanes 1-9 in Figure A show the results for standard samples of 600, 300, 150, 75, 37.5, 18.8, 9.4, 4.7 and 2.4 ng
per well of 3AB protein; lanes 1-33 in Figure B show the results for detection of 3AB protein in 33 batches of vaccine antigens.
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FE7 SINRERSIEEHED 3AB WA ELISA ik 2365

WS AL ELISA JUW 414, 16 3A H
PURANRE (3 pg/mL) CLBEEEARAR , 6 h i3k SAB
B, RET i ARSI R AR, AT DU R M
3AB % IR AR N 4.7 ng/mL, K T 3x — Ak 46
DBRET, W52 (AR IR 22 5% . RAIRZRIK
ALY 3AB AR SR , 8 1 2R R
ST AR E AR ERN 2, ARG OD (H R
LANEAG, ZRE R AR HEIT 4 RE KT 0.99;
HY AN AE it 1 B4 2 B A R R SR P, Ly
PR E , KRSy, 25 . N A T
PRI R PR P 3AB R AR SR, A
—SEHE R AR PR T AR P A 3AB B, At e
28 EJ ST 0 o RS ) BAB AR 1 4571, Bh B i g T
() 3AB # [15E it ELISA J7 3246 0 4% SR v aff v] 5
A A Bl g AN R i, AR M i e it
W PR AL R 58 4 o IXFP AR 58 42 25 Bk NSP
3AB [ 1Y v 22 W AT FH 233t 1 SR 9% 3l 1) 3AB it
TR B, XY 5 Sy sl W) i S s ™ A T
oo =T 3AB B 15k f i 5 S B ORI BT AR BR 5%
RZEMRR, BFES 5T

AMFFE LRI, AN R A AR A4 K TS BT
H 3AB T AER RIS, XAfe S A
TR . AUAREE RN T AR A 56, Asial Bk
B RGBT R AP A 2] ) 3AB 5 ik 200 ng/mL,
TE 3 NI BB i g, X AT RS Asial AU #E
PR =S A KR

ARG W E Al 3AB B F1RY ELISA

7k, RTLLMERAAG I FMDV S btR s 3AB &
SRR, AT LU B B s A B PE A 4 ik —
ENZ%, B —E R A E .
Bst: Bt REBAF A ALEN A RN E) . F
BE ZM AW R A EATA PR &) 4
H—nd) . EFRIAMG AN, AR
b R AE AR RS . MR e kE Ik
RA R 8 h R RABAT 9 a5 R &R
W, AT B, i,
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