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virus envelope protein domain |11
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Abstract: To express the domain 11l gene of Japanese encephalitis virus (JEV) and to learn the possibility of developing the DIl
protein as a subunit vaccine, we amplified the JEV DIII gene by PCR and constructed the expression plasmid pET-JE DIll by
inserting JEV DIII gene into the prokaryotic expression vector pET-32a(+). The domain Il protein of the attenuated strain SA14-14-2
was expressed as a thioredoxin (Trx) fusion protein, which was unique in forming a large fraction of the soluble recombinant protein.
We immunized the rabbits and mice with the purified protein, tested the antigenicity and immunogenicity of JEV DIII protein by
ELISA, Western blotting, plaque reduction test and observed the protective efficacy on challenged weanling mice with JEV. Rabbits
immunized with the purified JEV DIII protein generated 1:7x10° anti-JEV specific antibody titers. BALB/c mice immunized with the
purified JEV E DIII protein generated 1:8.2x10* anti-JEV specific antibody titers. And the neutralized antibody titer can reach 1:256,
the survival rate of the immunized weanling mice was approximately 75%. Overall, this study highlighted that recombinant JEV E
DIl protein delivered in mice and rabbits can generate high antibody titers against JEV, and protect some mice challenged with JEV.
These studies can provide useful information for further developing the domain Il recombinant protein as subunit vaccine against
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Table 1 Primers for PCR amplification of the JE DIII
region

Primer
name

pJE-D3 GCCGGATCCGACAAACTGGCTCTGAA
dJE-D3 GCCAAGCTTCTATTACGTGCTTCCAGCTTTGTGCC

Primer sequence (5'-3')

1.3 FSFREEHMEER JEDII
pET-JE D
Rosetta(DE3) LB
, 37°C ODgoo 0.6~0.8
1.0mmol/L IPTG, 30°C 100 mL
4~6 h 4°C  5000><g
20 min, 20 mL 1=<PBS ,
, 10 000><g
, SDS-PAGE ,

5min

1.4 4k JEDIIER

(His Trap FF crude
Instruction ) (20 50 100 200
500 mmol/L) , ,
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, SDS-PAGE , 56°C 30 min, 1:8 ,
200 PFU  JEV , 37°C
,4°C 60 min BHK-21
6 , 37°C 1h )
, 1 mL 1uL 4 mL ,3d
(EK), 16°C 16 h , 5~7 d,
; , JE D , PBS
BCA(Bicinchoninic acid) , , 4
JED 1.9 FRMAKHFLE
1.5 JEDIIZEHA % & # P =% BALB/c & 6 :
500 pg JED JEV (  10* PFU/mL) , 37°C
; 2.5 kg 1h ,
; 2 2 , 10~12 /
, , , 30 uL,
; 3 , 3
6 BALB/c ,
4 50ug 20pg 5pg  PBS ), 6
JED 2 éé:
, 21 JEV DIIREM ¥ EINELHLHRM pET-JE
2 1 3 DI 93
2 ., ELISA JEVD 333 bp, JEVE
) JED 292~402 aa, PCR JEVE D
1.6 Western blotting S238& , pET-JE D
JED ’ Xho I Sph I , 1164 bp
TBS 3 2% BSA  4°C 5062 bp ’ 1 ,
, JEV 1h, ’ ,
TBS 3 HRP
1h, TBS 3 ,DAB m;"
1.7 ELISA#N& . DRIERAEE 332
JE D , 96
100 ng , 4°C 2% BSA  37°C 2000
2 h, ) 1000
37°C 1h, 1<PBST( 1%0 Tween-20) 4
1: 1000 HRP 500
l9G 166, 87C 1N 1X @ gump pET-JE DITEEEYIL E Bk
PBST( 1%o Tween-20) 4 OPD , 10 min Fig. 1 Identification of pET-JE DIIl plasmid by restriction
. 492 nm/630 nm er_wzyme digestion. M: DNA marker 4; 1: plasmid pET-JE DIII
digested with Xho | and Sph I.
1.8 Rt JE DINERA Sz MiEH ik
JED , 22 EHIEDIIERAEABTERHIRIES AL
13 000 r/min 5min pET-JE D Rosetta(DE3)
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Fig. 2 Identification of recombinant fusion protein by His-trap
purification. M: low molecular protein marker; 1, 7: binding
buffer; 2-6: elution buffer with 20, 50, 100, 200, 500 mmol/L
imidazole; 8: Trx-DIII protein.

2.3 JEDIIZEHMHE—T 4L

, JE DIII
, Trx  His ,
D His
His-trap ,
Western blotting JE DIII
3 , JE DIII ,
12 kD Western blotting
JEV JE DIII

, -20°C
24 RIE%FN BALB/c RILiE#H JEV $FF M H ik
EE

500 ug JED 3
: , ELISA ,
JEV 1: 7><10°
BALB/c 4 6
3 50 20 5ugJED .1 PBS
1 2 3 2
, , ELISA JEV
( 4 : 5pg 50 ug

-

3 &{kry JEV DIIZE H Bk & Western blotting 447
Fig. 3 Western blotting analysis of purified JEV DIII protein.
1: penetration buffer; 2: elution buffer with 500 mmol/L
imidazole; M: low molecular protein marker.
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Fig. 4 Detection of anti-JEV specific antibody by ELISA test.

(P<0.05),
JEV
.3 50 pg JEV
1: 8.2><10*
25 fREPMELRE
3 , JE D 50 ng 20 pg
JEV BHK-21

1:256
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, 7d ;
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, JEV+50 ng D ,
3 3 , 9 , ; JEV+20 ug , ,
3 6 , 6 , 2
, ; JEV D , 100 LDso ,
JEV 78.6% ,
(68.8%) , D
% 2 JEV DIIEA %& MiE 2 R RRPEE ’
Table 2  Protection against JEV lethal challenge in ,
weanling mice with passive transfer of JEV DIl immunized E 500 '
serum
_ Viral _ WNV YFV JEV E
Group Vaccine dose(PFU) Survival rate (%)
T o019 , | N
2 DIII 50 ug 150 75%(9/12) E ,
3 DIII 20 ug 150 50%(6/12)
3 itk
D E c , 100
JEV E , 53 kD, , ,
Gly Ala, JEV 4-6] , E
Mcimnn  Kolaskar 78 , E ,
3 , 111 , DEN WNV
1 , , TBEV DIl [13-14],
E DIlI ;
(373~399 aa) |, 3 E , DIII :
380~389 , )
DENV C6/36 ;
WNV E [,
WNV \ero C6/36 JEV DIl 111 ,
; , WNV E DENV PCR ,
C6/36 : WNV  DENV pET-JE D , JE D :
C6/36 , 2 ;
, E DIl JE D ,
Ge M | E |
hsp70
, E JE D ,
) 3, 2
E : 5 ug DIII 1 :
1: 1.2><10° , 50 ug
Alka [*2 JEV JaOArs982 E D DI , 1: 4.3%
: HISJE  10° ,
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