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1 OE: AR ARAEAATHMIE R E (Porcine epidemic diarrhea virus, PEDV) S1 & B #9484 $LAT H TAZ B & F 2t 3)
AR S, R RS FETA pVESS23-S1 SULATHE O IR IR R, 3K, FFR MG 14d, 4k 2x10° CFU/R.
FOAM M SUATE Bb kAR 4L pVESS23 MApSUATH 4 A MET IR, SATARRI AL 32, R AATHIE . HAE M E M K
ZFREJEY (HBO8 #R+ZJ08 #R) WLKEAIEF R R, & 3K, BAEN 14d, K 0.2mL/R, 4EHfatst g,
SR ERFEFH O, 7d. 14d. 24d. 31d. 41d & 48 d *f 4 LHRIe R Sos R f 54 B il , BEATERBE %5
& W iX3E (Enzyme-linked immunosorbent assay, ELISA) A&l #iik = =ik 3o o1, BB LB KR R0 E, #4547
MEtmfO3E T R AT, R T T, TAZH RRAUR = A 5 b AR SIgA. 4F b P Ar ik, 3BT RDEAVA IL-4
Fo IFN-y 6938 KA BT tm e 693658, #L803% PEDV S1 AR A ILATH LA G LK R4 PEDV F A& 7 # 4K L&
1, ABG OB ERT A,
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Immunogenicity of engineered Lactobacillus plantarum
expressing porcine epidemic diarrhea virus S1 gene
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Abstract: To investigate whether the engineered Lactobacillus plantarum expressing the porcine epidemic diarrhea virus
(PEDV) S1 gene can protect animals against PEDV, guinea pigs were fed with recombinant L. plantarum containing plasmid
PVE5523-S1, with a dose of 2x10® CFU/piece, three times a day, at 14 days intervals. Guinea pigs fed with wild type
L. plantarum and the engineered L. plantarum containing empty plasmid pVE5523 were used as negative controls. For positive
control, another group of guinea pigs were injected with live vaccine for porcine epidemic diarrhea and porcine infectious
gastroenteritis (HB08+2J08) by intramuscular injection, with a dose of 0.2 mL/piece, three times a day, at 14 days intervals.
Blood samples were collected from the hearts of the four groups of guinea pigsat 0d, 7 d, 14 d, 24 d, 31 d, 41 d and 48 d,
respectively, and serum samples were isolated for antibody detection and neutralization test analysis by enzyme-linked
immunosorbent assay (ELISA). The spleens of guinea pigs were also aseptically collected to perform spleen cells proliferation
assay. The results showed that the engineered bacteria could stimulate the production of secretory antibody slgA and specific
neutralizing antibody, and stimulate the increase of IL-4 and IFN-y, as well as the proliferation of spleen cells. These results
indicated that the engineered L. plantarum containing PEDV S1 induced specific immunity toward PEDV in guinea pigs,
which laid a foundation for subsequent oral vaccine development.

Keywords: porcine epidemic diarrhea virus S1 gene, Lactobacillus plantarum, mucosal immunity, immunogenicity
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1.1.2 EEEREFN

5 PEDV S & 11 1gA. 19G. sIgA ELISA
A G KRR IL-4. IFN-y ELISA A3 7)
& MBS AL P % (Horseradish peroxidase,
HRP) Fric (1l AP K R br s B i R A=
YRR RA W] HiAEB4E g . DMEM, RPMI
1640 RiF# 4 A 26 E GIBCO 22wl ; MTT i85 &
4 F BBI Life Science; J A TIENETE | FEtEYetk H
J 46 —HEIEFEY (HBO8 #k+2308 #k) (PED-TGE —
BRIEPET) W A RS By A BR A FD .
1.2 H&
1.21 BFEWBHIE

Oy WA 2185 R B MRS 55 J: 5681 MRS 15 5%
JLKi % PEDV S1 JEPRZUAT B TR o 5 M4 LA
B, JARH)E H 10° CFU/ML,
1.2.2 HKEshWsrdH K

#% 40 H 250-300 g IKERBEML Al 4 4, Horh
3 41439 O IR %% PEDV S1 KD FLAT B TR A
T kL pVESS23 MM FLIT I (S 3kdl) KFar
B RN MRS WIAE IR (5 4l), a4l
3K, FERIAIRG 14 d, 4k 2x10° CFU/H; ik
— 2 R S 4 (PED-TGE —BEIR ),
WL RE 3k, FRIEIF 14d, FR 0.2 mL/H,
1.2.3  slgA Bk

FHPERT (0d) KA AE 7d.14d.24d,
31d. 41d. 48 d RAENMBAZEMERE b TR
PEDV S #E1 sIgA ELISA I i) & #E A 7l e
U HAR G AL (HRP) ARic iy 1L S HTIK
ST, B M2 ELISA J5 g, i il &
AP T sIgA B—dt, BREah 10 4 FREBEZ S
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SN % ODgsoo PABRTEYIHE & FT ODys HEN AL AR R
2l i AT BRI
1.2.4 IM¥ES 1gG. IgA, IL-4, IFN-y &

FHRPERT (0d) KWW AIEN 7d.14d.24d,
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A 10 pL/mL APLH) PBS . #4288 MTT a5
G U T A0 BRAGH I K B IGE 24H B39 1
1.2.6  HAIHLARL

¥ PEDV EM-P ¥k & 47 2%8 A= 22 1 1 1)
DMEM #1710 f#EERRE, Wkt O DML, %
Fl T Vero 4f il 5% 44 K 2 80%1Y 96 fLAR 1,
fLin 100 puL, #E 8N EE, HAFLU AR, K
F% 4-6 dicsEANfAE . M4l Reed-Muench i1
%4 TCIDsg.

W A LT IS T 2 B E R (1 2.
1:4,1:8,1:16, 1:32, 1:64), A 96 1L
M, BELIN 50 pb, WE 4 NEK KRR
£ 10%:5AE 22 135 1 DMEM F# 84 200 TCIDsy,
LN 50 pL. FEAMESIEMEN 1 he ffil# Vero 4
MBS, A 96 fLkrb, 454l 100 pL. RAE/E
FEFRULEE , I TR A S 3 B 2H ARl CPE
JH Reed-Muench 353158 1 50%IfiL I H LS A5

2 BERSAM

2.1 ZEFEHRP sIgA BN LR
2P ZS A slgA KB BB Ak
PEDV S1 JL[A TR A )5 55 7 RyTikKF
B3 (P<0.05), —fu)5 sIgA HriRif s K %
488.34 ng/L (P<0.05), = )5 F U 1 K
(P<0.01), #r kiK%= 600.61 ng/L. i
TE5S 48 Kk # B K {H 360.8 ng/L (P<0.01) (& 1)
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800 = Blank group

O Light group

600 | = Engineering bacterium
m Commercial vaccine

400 -

slgA (ng/L)

200 -

0 7 14 24 31 41 48
Days post inoculation (d)

E1 ZEEHERPSIgA KNSR
Fig. 1 slgAlevels in fecal samples.

2.2 Mm;EF® 1gG. IgA. IL-4. IFN-y B9#&m)
&
221 IM¥EP 19G HKF B ILE R

75 FMZS 80 196G K F-3%A B 8 A1k .
PEDV S1 J:P T #2471 5 ik K I iRy
K (P<0.01), =fJ5 19G /K3 K 2 i K(H
354.45 U/L (P<0.01). FiahFEHi4LeE 48 d HiikK
ik % f A fH 602.66 U/L (P<0.01) (& 2).
222 IM¥EF 1gA KFH R 45 R

23 LA ZS 24 1gA K3 W s i .
PEDV S1 J [ T2 B 2 FI R o % B 4176 85 )i
IgA JKFFFIRE K, FLAT & 36 K U FL s 3 i
(P<0.01); 7E 48 d PEDV S1 KE[A TR T 20 FH RS 2
B4 1gA ACEBIR B RAE, 43911 331.07 UL,
198.59 U/L (P<0.01) (/& 3).

S O Blank group

O Light group
600 |- = Engineering bacterium
= Commercial vaccine

400

IeG (U/L)

200

0 7 14 24 31 41 48
Days post inoculation (d)

2 MFH 19G ik ELISA #& 45
Fig. 2 Serum IgG levels detected by ELISA.
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400  -»-Blank group
= Light group
| -+ Engineering bacterium
-+ Commercial vaccine

300

200

IgA (U/L)

100 |

0 20 40 60
Days post inoculation (d)

3 MEH IgA K ELISA & 45 R
Fig. 3 Serum IgA levels detected by ELISA.

223 IMBEFHBEF 1L-4 KRR IS5 HR

23 MZS B IL-4 KB BB AR,
PEDV S1 JLIH T 2 B4l M i i dl e — e 5
IL-4 ACEFFF I, — 505 1L-4 /K s K
(P<0.01), P4 IL-4 /K-FAE 48 d ¥k B KAE, 73
A 75.24 pg/mL Al 152.04 pg/mL (P<0.01) (1€ 4).
2.2.4 I IFN-y KRR 45 58

ZH4 IFN-y KRR A B, 2S84
IFN-y 7K A /NMREERH N, PEDV S1 B T
TR T 4RI R S BE BT 2H IFN-y JKE7E 1 4 T 4R
K, 7-14 d K 2818 (P<0.05), )5, B4 IFN-y
KR s B K (P<0.01), 7E 48 d PEDV S1 %:[4
TR A IR S IFN-y JKE X k3 ok
18,4391} 106.42 pg/mL F11 147.86 pg/mL (P<0.01)
(#l 5).
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150 | =+ Engineering bacterium
-+ Commercial vaccine

100

IL-4 (pg/mL)

50

0 20 40 60
Days post inoculation (d)

4 [iEFH IL-4 KB ELISA #N4E R
Fig. 4 Serum IL-4 levels detected by ELISA.
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150 L = Engineering bacterium
-+ Commercial vaccine

100

IFN-y (pg/mL)
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0 20 40 60
Days post inoculation (d)

5 ;&9 IFN-y 7K FEH ELISA #&
Fig. 5 Serum IFN-y levels detected by ELISA.
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B, PEDV S1 BEPR T P 41 R i 928 v 4 MLt g
A A5 (P<0.01), {H PEDV S1 JE[K T FE
HegTFrmEmdl (& 6).

24 PRI ER

M 4% Reed-Muench ;i1 % PEDV % Fk
TCIDso 24 107%%%/0.1 mL, PEDV S1 :[A T #2i4H
FR S E B ALER A T R And ik, PEDV S1 L[
AR A PR AR TR A AL, =4l
s B A A H P AR (B 7))

0.6 - SBlank group

= Light group
= Engineering bacterium
0.4 - ™ Commercial vaccine

6 PFEARRISIAEELG
Fig. 6 The splenocyte proliferation assay detected by
MTT method.
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Fig. 7 The results of neutralization test.
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FEWTALVE ]t BRAL, 3974 T 8 i ke M i e
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