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Construction, expression, and characterization of secretory IgA
antibody against foot-and-mouth disease virus
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Abstract: [Objective] To prepare secretory IgA (sIgA) antibody against foot-and-mouth disease
virus (FMDV) and provide a new idea and basis for the comprehensive prevention and control of
foot-and-mouth disease (FMD). [Methods] We constructed an eukaryotic expression plasmid
harboring the heavy chain of IgA antibody by replacing the constant region gene of heavy chain of
IgG with the codon-optimized corresponding region of IgA based on POA-8, a previously screened
IgG neutralizing antibody capable of neutralizing both type O and type A FMDV. At the same time,
the eukaryotic expression plasmids harboring the J chain and secretory component (SC) of pigs as
well as the eukaryotic expression plasmid containing heavy chain, light chain, and J chain genes
were constructed respectively. CHO-S cells were transiently co-transfected with 4 plasmids (heavy,
light, J, and SC) or 2 plasmids (heavy+light+] and SC) for assembling and expression of sIgA
antibody. sIgA antibody was purified and identified by SDS-PAGE and Western blotting. The
binding activity and neutralizing activity of sIgA antibody against FMDV were evaluated by
indirect ELISA and virus neutralization assay. [Results] sIgA antibody against FMDV could be
successfully assembled and expressed after transfection of CHO-S cells with 4 or 2 plasmids. The
binding and neutralizing abilities of sIgA against type O and type A FMDV were stronger than
those of IgG.[Conclusion] This study established an efficient expression system for sIgA against
FMDYV, laying a foundation for the development of mucosal vaccines and antiviral drugs against
FMDV in the future.

Keywords: foot-and-mouth disease virus; secreted IgA antibody; construction and expression;
characterization
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1.1 [RAL. ‘ApRFiikE

it O BUFI A %! FMDV #Y 1gG %!t Rl 44
POA-8 I EHEFIEEHEFGABTRL pcDNA3.4-pOA-8H
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LR, AL 15 pL, [RIEF % 8 2 1 marker fE
SRR, BEASEESL M 2 B PAGE i, 1 BTG
) HARE RO, 1 ST Western
blotting 43#7 -
1.6 sIgA #1{KHJ Western blotting (WB)
£E

SDS-PAGE Z5 30 J5 HUC T LUK A FL %1 T WB
WEGE o WA SRR IR RS A TG R,
R I LR S e T AR R /INFH I 19 PVDF S
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O/HK99 5 A/WHO09 #iJ5HH PBS Fifé % 1 ug/mL
JE IABEb R, 4FFL 100 uL, 4°Cidk. 2 H
FEALPEE, PBST Uk 5 ¥k, AEFLANA 100 uL
H MW (1% BSA+5% i Bl +PBS), 37 °C £} []
2h, PBST ¥t S WJGMT . KRl —k MRk bt
MR SR LG Feak i fb 1) sTgA BUIRMSL i = 4l
L1 1gG BLik POA-8) 2 15 R 5 B B J5 I A Bt
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5 AT, BALINA HRP ARiC i His bREE$T
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IMAZAEW, FHBEBR G E 450 B9WROEAE, 45
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RFERUE, BN, RN PER
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AUF A B FMDV ., W iR R R alifb ) sIgA
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BHK-21 40 Jffd (1x10%/mL-2x10%mL), [a] i} % &
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ARSI A G R . PR 1Cs THA AN A
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R, S EE 2 K.

Pl ICso=HiiA e B AT AL

2 BERE4M

sIgA H1{RHY SDS-PAGE ¥ &
XF 4 ki 2 Bk KR Ak 1Y sIgA it
{&i4T SDS-PAGE 43 #r, Z5HRWE 1 fim. 7
IIFSAET, 2 BTk FRIA ALY sIgA ik

2

2.1

A

1 2 M kDa | 2 M kDa
—150 400 kDa iy
—100 L im
SC 80 kDa -
H 55 kDa -
L 25 kDa
J15 kDa —25 —25
&1

S R AR . FREE . T BEA SC M F (1A
1C), Hi fif 52 55 19 K /N 43 il 2 55 kDa #il
25 kDa Zify, T4EF SC SEPR43 51 M 15 kDa Al
66 kDa 7247, HHTHERALISZm, xebaifh
WIAEBE I 1 S 7 A X 43 7 o v RS
H(E 1A, 1C). EIERFELAMT, 2 Firk®
K4k IR ZE SDS-PAGE /g | 24 1F ff 21 5%
HK/INR 400 kDa 2245 11 sIgA diik s+ (&l 1B,
D), {HAFAE—SRN s A0 R a8, T RE
S B TR Sl AL R A 2 0 BT
2.2 sIgA #ifkH) WB ¥ E

W 4 FORCA 2 R LR YL R A fb 1Y sIgA
Piik 1T SDS-PAGE J5 % i, F WB il 3R ik
aifb i) slgA ik, 25 RFTYIAERFEHZMT,
alifb ) slgA 2@ ESE . ek . JHEF SC il
o, BRI, Ay i e S TS
E(E 2A). FEIERSREARAET, 4 FOROR 2 Boki
FEULYIERRAIAE T sTgA PR+, MRk
HATE I, (HUfFEATE AR SC. IgA .,
diIgA %7 ( 2B).

C D
1 2 M kDa 1 2 M kDa
250 sIgA—»
150 400 kDa —250
100 —150
—100
SC 80 kDa —
70 _ 70
H 55 kDa —
L25 kDa —> 25 —25

FRAL A S sIgA IR BISDS-PAGE. A, C: ifJfiVESDS-PAGE; B, D: EifJA1:SDS-PAGE.

M: 250 kDa#f [fimarker; 1: 4BRIILEEGLAILsIgAYTIA; 2. 20k L Y alifb isigABTIA .

Figure 1

SDS-PAGE of purified sIgA antibodies obtained by transfection with plasmids. A, C: Reductive SDS-

PAGE; B, D: Non-reductive SDS-PAGE. M: 250 kDa protein marker; 1: The purified sIgA antibodies were

obtained by transfection with four plasmids; 2: The purified sIgA antibodies were obtained by transfection with

two plasmids.
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A 1 2 M kDa B ypa M1 2
—250 sIgA 400 kDa
—150 dIgA330kDa
IgA 160 kDa
—100
SC80kDa— e
. — 70 SC 80 kDa
H 55 kDa — it W
= =
e -
L25kD |
7 T3 kDa > a >
ka
-
E2 WBEEAWHIsIgATIA, A: WBJEMEWB; B: dELFEHEWB, M: 250 kDafh Fimarker; 1: 4J50f7

AL AR sIgAYUAR s 2. 2B0R LR L alifb i sIgADTIA
Figure 2 The purified sIgA antibodies were identified by WB. A: Reductive WB; B: Non-reductive WB. M:
250 kDa protein marker; 1: The purified sIgA antibodies were obtained by transfection with four plasmids; 2: The

purified sIgA antibodies were obtained by transfection with two plasmids.
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F10.728 8 pg/mL, i 1gG Pk iy Fo v it 28 5
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BT AR R Tz R T sIgA T E
A W e A R MR SR BT BE VG M, RS
BERIR slgA W TFAEYMEPIR AT . BhICRE By
M ESERAEER L., Wik, HAEEEE
SET Z R sIgA BB R, B 4 Berdoz
PN N R A I ERE . FREE . A THEM SC
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Tk AR A slgA PRI RS0, Ma M40 5
BT SC K IR kappa 5% . FEHEF T BEGE A%
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GOV 35 13 L S AN R B D 2 2 R T sTgA
o USR], FIAHPUR TR FBE R
A 28 20 v 2 2 e 5k HLA R AR Z5 K R ) g
(1) sIgA 7 FIE5e AT . SR, RSP E LR
KA T slgA R — R B AW, —
KR sIgA th 2 401 IgA. T BEA SC b A4l
W, XA — e FREE BRI T RSN A sIgA 1
RS B— 5 slgA W FRK, 48
400 kDa, ZHERECNIRME. S48 T A B A
TEH 3K T 5281 sgA, [H H 5k A & |
FERRAR, —EHIAE sIgA BN A & .
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-o-slgA - IgG
A os- B 3sp
3.0F
2.0
25¢
. 1.5 220
Q Q
Q 1.0 Q15F
1.0
0.5
05r
L 2 At N K =~ e L e L e R Dt Cut-off
0.0+ : ' . : ; 0.0 : : : : . : ,
10—0.5 100.0 100.5 101.0 101.5 102.0 10—2,5 10—20 10—15 10—1,0 10—0.5 1000 1005 101.0
Antibody concentration (pg/mL) Antibody concentration (pg/mL)
3 [EZFELISARMAIIASFMDVEIR M. A: ABIFMDVSHUARR G TE; B: ORIFMDV 54
PR R

Figure 3 The reactivity of the antibodies with FMDV were detected by indirect ELISA. A: The reactivity of the
antibodies with type A FMDV; B: The reactivity of the antibodies with type O FMDV.

=1 IgGHSsIgAIIAFFIFMDVHIICs

Table 1 The ICsy of IgG and sIgA neutralizing FMDV

Antibody O/HK99 O/GSLX O/HN/CHA/93 O/XJ/CHA/2017 A/WHO09 A/GDMM/CHA/2013
IgG 19.156a 14.367a 38.313b 7.766¢ 38.313b 28.734b

slgA 6.406¢ 1.602d 12.813a 1.602d 12.813a 12.813a

1Cso (LR /BT RN FH TR PR R RVER ,  1CsofERAR R BH BT H RN GE 1, 1CsofE A= Ui P IAR ARG Al
TEPER U afCFR PR B 7R 10-25 pg/mL 22 8] B91Cso; bARFPLIAR YR B 75 25-50 ug/mL2Z [8] B 1Csy; cfCRPTIAR AR B 7

0-5 pg/mLZ A IICs; MRFPUAIKEETE1-5 pg/mL2Z [AIHICs).

ICs (antibody concentration/the titer of antibody neutralization) is used to evaluate the neutralizing activity of antibodies, Antibody

with lower ICs, value exhibits superior neutralizing activity, antibody with higher ICs, value demonstrates inferior neutralizing

efficacy!'?. a representing ICsy value of 10-25 pg/mL of antibody neutralization; b representing ICs, value of 25-50 pg/mL of

antibody neutralization; ¢ representing ICs, value of 5-10 pg/mL of antibody neutralization; d representing ICs, value of 5-10 pg/mL

of antibody neutralization.

WHL) slgA FR Tk ik i 1gA (W
B ORREE . THEERD SC A Y 4 BhELR F K
Kl SR 5 A e il 2L Sl 4 AN 4 2 3R TR sTgA
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WAE . FehE . ) AEoOB EAE . ReRE. T BER SC
JIE PP 3% $e e — AR L, Sk gy 2 AUk
1 AN TURLZH B Tk slgA, 45 R FIAFEA - 5 IH ik
BT 4 R L e g A A geR U o T R
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B 1 SR gy BORL GBS N sIgA 1Y IA
wmhh, #HA7 IgA . dIgA FlsIgA FOFSE i A
A4 sTgA BUiRm s &), BORff sIgA 1
Iz N A T BE . AT A K AN ] i 35 77
SR QLR 23 52 ) sIgA PRI FRIABOE .
AR TIF 5 F5 90 87 D 5 T 7 5% 3 500 R e Yl 3 s R
R sIgA PR R IK &5, B I& A9 2 SDS-
PAGE F1 WB — LR BEA I 2] sIgA HTIR YA XL
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J S A B 42 300 1) i 101 9 e g m) AR 3 o i
Jo, — IR E sTgA AYFEL, (HiX bt
PR A By, BRA T X 2 okl 4 ok
Fe LIk sIgA HUiR SR PLAL A S 4Tt

U5y 2 450 A A #2455 (light chain, L)
2 ZAH ) Y F 4 (heavy chain, H)ZH . G24E Al
HEETESS M B R] oy gl AR XCHME E X, RIES
] 7% [X (light chain variable region, LV)FI524%1H
#E X (light chain constant region, LC), DA J T £
A7 [X (heavy chain variable region, HV) 1 & & [H
7€ [X (heavy chain constant region, HC)!"!, IgA il
1gG HUIAR B X BITE TH2aE AR, ) R E E XA
U, B, ARBEE AT C % B T R
FIIEPERIPT FMDV IgG ik POA-8 Sy JLfili, #4
AT FMDV IgA HUMR A FHERIA TORE,  [R] IRFAS
AFEUR T HERT SC 23 Wb i 1Y B IR BTk, LA
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