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Abstract: In this study, the fusion proteins including two copies of T-cell epitope(aa21-40) and B-
cell epitope(aald1-160) of VP1 of food-and-mouth disease virus typed O and labile enterotoxin B
subunit (LTB) and/not stable enterotoxin [ (STI) of Escherichia coli were analyzed as candidate
vaccine against FMDV and E. coli. The proteins 2020-2020VP1, 2020-B-2020 and 2020-B-2020-
STI were used to vaccinate guinea pigs, rabbits and 6-8 weeks old BALB/c mice, then the im-
mune responses were observed. The fusion proteins could induce proliferation of spleen T cells in
vaccinated guinea pigs, and could elicit FMDV neutralizing antibody. It could be concluded that
the three fusion proteins could activate FMDV-special cellular and humoral immune-response sim-
ultaneously. At the same time, the fusion proteins 2020-B-2020 and 2020-B-2020-STT could pro-
tect mice from challenge of enterotoxigenic E. coli C83902 and the protecting-rate were 60% /1.5
MLD and 100% /1.5 MLD respectively. The fusion protein including STI enterotoxin could in-

Y 75 B H#5:2008-04-15
TR L U8 CL977-)  Zr PP VT 2538 JH A o 5 % A S 40D A 499 25 B 5 . E-mail: dajiangsky@163. com



34 JEOWAAE DR VP T B 40 A7 5 K 1 18 19 75 3%l 1 28 1R S e QR AP R 5 389

duce neutralizing antibody for STI toxin in rabbits, moreover, the fusion protein had no STT tox-
icity. The fusion proteins 2020-B-2020 and 2020-B-2020-ST1 could be recognized specially by CTB
antibody in ELISA. So that, it can be concluded that the fusion protein 2020-B-2020-STTI is po-

tent to be efficient FMDYV and ETEC vaccine.

Key words: FMDV; VP1; cell epitopes; enterotoxigenic Escherichia coli; L'TB;STI; immune re-

sponses
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B-2020"1 fi1 2020-B-2020-STI? , 4 # 5206 % 38 5
TRAT
1.2 ELISAKNE&EER LTB R NE 4

B 2020-B-2020-STI1 & 2020-B-2020 4fi fk. & 4
% 2 pg » mL U ELISA #t. 532 FMDV 2020-

2020VPL glifb B X B, 4 Cid ., 37 CHMA 1 h
J5 A CTB #i{& (Calbiochem)37 CfEAH 1 h, —
HiEH A/GHE N 1: 6 000,37 CHEH 30 min,
TMB & {4 15 min J5iITA 2 mol « L™ #i BR £ (- »
fE 450 nm FiEH OD s 0 fH

1.3 STI A #EF RN

4R 1 2020-B-2020-STT i ST A= ¥ 51k 44
DR T 20 BURE B LI A ) STT AE W sk, Bk
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T XPERA 10 HORfE. s 3 M T
R MR C83902 M REilw .
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15,1 Bk WO & B 97 1 K i FF S o B AR
C83902 ¥ FR W WA I vt 6 ~8 Jil i BALB/c M .
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/NERBE HE (MLD) 1 1. 5SMLD 1 C83902 15 2 ¥
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1.6.3 FLEAY I 2~3 HIRAL B T HEH %
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W& R KW F W LTB 5 % &L % & (cholera
toxin) CTB i J5 1 AH AL, P 35 A9 Bt 1l ¥ A7 28 3L A
ER . & CTB Hitik ki, 2020-2020VP1 @il 2 H
5 CTB $uik o4 iR 51 ,2020-B-2020-STI J% 2020-
B-2020 fh & & HEEB B CTB Hi i) (& D ikl
G E A LTB e gt LTB Hrik .
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Table 1 ELISA detection results of the fusion proteins 2020-B-2020-STI and 2020-B-2020

g R/ (pg » mL™H) 2020-B-2020-STI 2020-B-2020 FMDV 2020-2020VP1

Coating amount 2 2 2 5 10 15 20

ODy50 o -1 1.312°5 1.387 5 0. 064 0.078 0.078 0.076 0. 068
2.2 BEZEBARSTIEYHHERLN T 5B ME B, X IR 2H B 42 AR AE T 5 2 2020-2020 VP

1.2 pg 2020-B-2020-STI 3 sh ¥ 3% A & AT
fo] A S, SRBZRG  EO sh W A A W B
0 o g / 25 M B AR 5T £ 43 391 2 0. 056 3 0. 057 4,
5 PBS 4/ 0. 063 4 2255 A 2, RUIEL G & Ok
5B STI A9tk
2.3 KEHERSKISRPRE

PEF 1 A1 1.5 MLD F| & (%) C83902 i ik I J#E

®2 HERPRE

Table 2 Protection of immunized mice from lethal dose of ETEC

H/N B HRIE T, M 2020-B-2020 FiI 2020-B-2020-
STT S FAFEAF A PR3 (3R 2) . 1. SMLD %2 |
R ,2020-B-2020 B LR 0 F R 602, 1 2020~
B-2020-STT A s 453 %k 100% .
2.4 STI HHHRFiKIE

it J 4 1ML 35 &% 2020-2020VP1.,2020-B-2020 FI
2020-B-2020-STTH % f MG 53l 5 14~ BT 2 5

T 5 R X R 2 A7 385 1

Yo 4 AF I 1 UL

Survivors/Number of mice in immunized group

Challenge dose Control

2020-2020VP1 2020-B-2020 2020-B-2020-STI1
1 MLD 0/5 5/5 5/5
1.5 MLD 0/5 3/5 5/5

fir STT & 2R BUR & L B AE Ja #1771 RO %6, 45 1
L5 3, 2020-B-2020-STI S ¥4 A B G/C H <
0. 083, T fd B I 3% . 2020-2020VP1 Fl 2020-B-

2020 e L 7L B G/C H=0. 09, B W] A 2020-
B-2020-STT BE 4817 % S R 7 A= STI jig 2 3% v F 4t
%
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Table 3 Neutralization of STI by sera of immunized rabbits

A FR L Treatment

FL Bl% Number of sucking mice

G/C ¥ Average value

STTH-ft e f IfiL. 7%
STI+2020-2020VP1 #1525 4 4 Il 14
STI+2020-B-2020 #1340 % Il 35
STI+2020-B-2020-STT 4t 32 21 % 1ML 35

0.0915
0.091 0
0.091 3
0.068 8

o o ot
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a4 KB T b T A0 A b g il g 4 R 3R
By, 2020-2020VP1, 2020-B-2020 I 2020-B-2020-
STT R RE ALK B 7E 1/50.1/100 K 1/200 F B FE 1Y
FMDV $5¢ J5 038 T A B 5 0 3% 58 5z o 1 % B 25 1K
SR A AE FMDV $J5ifil i~ o] g AE . Ul
HIF 1Y 3 Fh Rl G 25 34 AT DAgs S A B A A R0
Pt FMDV 4l g 52 28 )2 1
2.6 $i FMDV 4 F1ik 16

20 A O 2 SR R W B AR i T R S
FMDV LD;, Jy 10 %% « 10 ,L~',2020-2020VP1,
2020-B-2020 1 2020-B-2020-STT 4 % 20 % 1M1 75 &
HUG 8 LDso 435 K 10759 « 10 pL- ' 10777
10 L VA 10 M50 e 10 pL ' AR FIZCH 4391 100,

®4 LREMBFNIRRPEE

146 F1 1 000, 15 WY 44 1 0 fil & 25 1 4 BE 5 K A fd ™
A A B ARV B 8 S 5 7 AR R B BE 4% T R EM-
DV % BHK-21 2 ffd 1% 55 7 .
2.7 HARBRAEPIRE

FLRAP IR 25 R Bon A s 10 ° ~
10 "FMDV Hii T 2 #8501 . 78 10 R EH A
EEBE T Uk B R A i 3 o 2L R A R PR
2020-2020VP1,2020-B-2020 Fl 2020-B-2020-STT 4
PEGUMLVE TR 3 7L BUE 107 ~ 10 ° 95 B B0l F 42 8B
& #E 10 ' FMDV Yo 48 51 75% .75 % F
100 %0 My AR 47 28 (3 4D 6B 5 328 e I 375 % L BRUA 3%
GFp) DAV IR B RS 2 B RE A S S AR 7 AR T
FMDV HfI$iiik .,

Table 4 Protection of sera of vaccinated rabbits for sucking mice from FMDYV challenge

I 37 HEx FMDV # ¢ 72 h FEIE %K
Serum Number of mice Dilution of FMDV Number of survivors after 72 hours
4 10°° 0
it B 1M 35§ 4 10" 0
Sera of control rabbit 4 107° 0
4 10°° 2
2020-2020VP1 4 1073 0
G G L 4 - )
Sera of 2020-2020VP1 4 10°° 4
vaccinated rabbit 4 10°° 4
2020-B-2020 4 107° 1
T B e ML T 4 107 3
Sera of 2020-B-2020 4 10°° 4
vaccinated rabbit 4 106 4
2020-B-2020-STI1 4 1073 1
B P B 1ML TE 4 107 4
Sera of 2020-B-2020-STI 4 10°° 4
vaccinated rabbit 4 107° 4
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e — B T 40 A, 141-160 RN & — F % B
2 22 57 5 LK AN [] 1% 2 67 o 6 of 25 3 i A
PERCR L IR A A A A Y A AR Pl o 8 DL
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FMDV 4 g o 55 52 1 I BE 5 & S 1A 77 A= A 350 44
WG 5 RN s 7 AR I B AR BE A2 P fl FMDV X% BHK-
21 20 e 1 1k [ B R 6% X L B A A i R AR
Ao B Ko & 3. Bl B 2020-2020VP1,
2020-B-2020 F1 2020-B-2020-ST1 %t % % i 7= A= Hit
T B H RN 4351 K 100,146 Fi1 1 000, 3L BRI R
A 1 T, W i B R K AT R LTB 4 A S35
DU VP1 21-40-141-160 BKH AT LLAG %5 My 38 5 6o 08
W B E R STLEAJG . B A E A%
P38 1 M E — 2P B B L 3X R] BE R RO Rl 2R A R )
Gy F BT R & 2020 F1 LTBLSTT ) Fif
22 ) R B Rl A B 1 S TAD RS G2 T A R T D e 7
HEEM .

KA FE R P 7 R LTB & s iy £ 8%
REE 5 X T R PE I 3 R ST AR 43 7 T i 30/
S IR k55 . 5 KA AR ] R AR g R . AEE
Tk A & AR LTB 8/f STI 5 FMDV
VP121-40-141-160 Rk AH %, 25 L R W, @ & H B
2020-B-2020 1l 2020-B-2020-STI ¥ LTB fE % 8
CTB oA i R 3]« S sl il v o i B 44 ) LUK L
B AR BT R W AT T R B AR PR P VE AL B T ST
e A RN 2R, 11 AR X 43 J5T o A8 K Y 2 i, 2020-B-
2020-STT s I 35 14 £ 97 76 F A T 2020-B-2020,
fil & H 2020-B-2020-STT 4 % 1 36 AT LA o Al
C83916 3% Wy, 1t W] %o 32 I 3% v oA STI H ik,
FLERE B L R UL A4 5 E 2020-B-2020-STT A~
H STI # 1%

1 ¥ 2 KA B 5 R W 4h 3 1875 5 1 B3
153 B WO & e ) B B . H T 2 IR Sl ) ¥
FETEVEAT S B IR L HE D TR T R 1 R O
P, E NS A LR TR R R IR T R4
A T AR s/ 5 B Al R ml A e,

X T e R R A . B ETE A IR R BE ST T S
SEWESE LTB-STI & 55 J& N il & &35 77 Y i %
PERE L O B S W R KA
FR AR G B 5 or B TR Al 5 3R 5K i & T FMDV/
ETEC XU T B 1 2 B i A SO B8 Z ik 1E & &
ik 2020-2020VP1, 2020-B-2020 Fl 2020-B-2020-
STI fil& 8 1 X B AT S e I Pk 64T 1 Lo a3 T .
I 25 5 F B L, 2020-B-2020 F1 2020-B-2020-STI fil
& 85 B ] PR B S UL AR B i B FMDV. &
ETEC 9 B % 0. Ff 5] 2§ & & 5 2020-B-
2020-STI, HA FF % i FMDV 5 ETEC %K T
PR B B L A A
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