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Comparson of the immunogenicity of genotype I Japanese
encephalitis virus subunit vaccine candidate antigens
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Abstract: To screen the best genotype I Japanese encephalitis virus subunit vaccine candidate antigens, the prMEIII gene,

the polytope gene and the prMEIII-polytope fusion gene of the Genotype I Japanese encephalitis virus GS strain were cloned

into prokaryotic expression vector pET-30a. The recombinant proteins were obtained after the induction and purification. The
prepared recombinant proteins were immunized to mice, and the immunogenicity of the subunit vaccine candidate antigens
was evaluated through monitoring the humoral immune response by ELISA, detecting the neutralizing antibody titer by plaque
reduction neutralization test, and testing the cell-mediated immune response by lymphocyte proliferation assay and cytokine
profiling. The recombinant proteins with the molecular weights of 35 (prMEIIl), 28 (polytope antigen) and 57 kDa
(prMEII1-polytope) induced strong humoral and cellular immune responses in mice. Compared with prMEIII-polytope and
polytope proteins, the prMEIIl protein induced a significant expression of IL-2 and IFN-y (P<0.05) and the significant
lymphoproliferation of splenocytes (P<0.05). The neutralizing antibody titer induced by the prMEIII protein was close to that
induced by the commercial attenuated vaccine SA14-14-2 (P>0.05). The study suggests that the prMEIII protein can be used
for the development of the Japanese encephalitis virus subunit vaccine.

Keywords: Japanese encephalitis, polytope, subunit vaccine, immunogenicity
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Table 1 Primer sequences used for cloning, expression and fusion PCR

Primer Sequence (5'-3") Restriction enzyme
prMEIII-F GCGAATTCATGAAGCTATCAAACTTT EcoR I

prMEIII-R AGAGTCGACTTAAGCTTTGTGCCAGT Sal [

P1 TGGTCGCTCCGGCTTACAGTCGGAAATTCTCGTTCGCG

P2 CGCGAACGAGAATTTCCGACTGTAAGCCGGAGCGACCA

MEP-F CTGTCGACATGTGCTATCACGCTTCAGTCA Sal [

MEP-R TCTGCGGCCGCACCAGGACCAGGACCTGATCTA Not I

Underline displayed restriction site.
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polytope & [ FE LI IHEHEIEARKIE, HFEK
/N1Ry 28 kDa, HE—aiEisnEmENaifk, 3K
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Fig. 1 PCR amplification of the target genes. M: DNA
marker; 1: prM gene; 2: EIll gene; 3: polytope; 4:
prMEIlII fusion gene; 5: prMEIII-polytope fusion gene.

7 8 9 M I0M 11 12 13 14 M 15

-

Fig. 2 Expression and solubility analysis of the recombinant protein. M: protein marker; 1: negative control; 2:
induced prMElII-polytope lysates for 6 h; 3: ultrasonic supernatant of prMEIII-polytope recombinant bacteria; 4:
inclusion bodies lysate of prMEIII-polytope; 5: purified prMEIII-polytope recombinant protein; 6: negative control; 7:
induced polytope lysates for 6 h; 8: ultrasonic supernatant of polytope recombinant bacteria; 9: inclusion bodies lysates
of polytope; 10: urified polytope recombinant protein; 11: negative control; 12: induced prMEIII lysates for 6 h; 13:
ultrasonic supernatant of prMEIIl recombinant bacteria; 14: inclusion bodies lysate of prMEIIl; 15: purified prMEIII

recombinant protein.
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Fig. 3 The specific immune-reactivity of the recombinant proteins and the serum against the prMEIII fusion protein to
JEV. (A) The reactivity of the serum against the prMEIII fusion protein to JEV. M: protein marker; 1: the serum against
the prMEIII fusion protein; 2: the serum from mice immunized with PBS. (B) The specific immune-reactivity of the
recombinant proteins. M: protein marker; 1: purified prMEIII recombinant protein; 2: purified polytopetope recombinant

protein; 3: purified prMEIII-polytope recombinant protein.
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Fig. 4 The dynamic curve of ELISA antibody titer.
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Fig. 6 Cytokine profiles in the serum of immunized
mice.
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Fig. 7 Detection of Ilymphocyte proliferation of
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PrMEINI IRl A FRIAZ G, MR T prMENI
FHE AWM BRI T] . BT REE polytope 5
prMENI & @l &R IR )G, %W T prMEN A
RN ZS B R o L, prMENT 2 F1gEIA
R ABIFFE IR B JEV B A fi (928 1 1 ok
Pl

g5 bR, AR A R JEV MR RE B i
VEHU I G328 /N B T 75 5 7 A A 1) (R VR e 8 A
MRS, o prMENT G 8 i S
7RI R R TR KT $2 T R S R T R T
SA14-14-2, ZWF A4 G JEV AR 1 i F
il HE 4G T S
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