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Abstract: Based on gram positive enhancer matrix displaying technology, we designed and evaluated a bacteria-like
particle vaccine against swine type O Foot-and-mouth disease virus. Three optimized genes of type O Foot-and-mouth
disease virus strain Mya98 were cloned into recombinant prokaryotic expression vector pQZ-PA and renamed as
pQZ-BT1B-PA, pQZ-BT2B-PA and pQZ-B (T1BT2) 4B-PA, fused with an anchor protein (PA) binding to Gram-positive
enhancer matrix (GEM) particles specifically. The protein expression was identified with SDS-PAGE and Western blotting,
and then purified with GEM particles. Five-week old female mice were randomly divided into six groups and all the
immunization was developed according to subcutaneous injection. Mice in the first three groups were injected with 50
pg/dose GEM-BT1B, GEM-BT2B and GEM-B (T1BT2) 4B, respectively. Mice in the fourth group were immunized with
commercial peptide vaccine as positive control. The fifth group vaccinated with host E. coli transformed with pQZ-PA
fulfilled as negative control. Mice in the last group injected with sterile PBS served as blank control. The humoral
immunity of recombinant protein vaccine was evaluated with peptide-specific antibody and LPB antibody. The cellular
immunity was evaluated with lymphocyte proliferation test and cytokine expression detection. SDS-PAGE and Western
blotting showed that the most part of soluble target fusion protein have been purified and displayed on GEM particles.
Vaccine GEM-B (T1BT2) 4B stimulated mice produce not only higher level of specific antibody against peptide and
Foot-and-mouth disease virus specific liquid phase blocking antibody, but also more vigorous spleen lymph proliferation
and higher levels of Thl type cytokines. To summarize, vaccine of GEM-B (T1BT2) 4B possessed good immunogenicity
and opened a new way for further Foot-and-mouth disease virus subunit vaccine design.

Keywords: Foot-and-mouth disease virus, VP1 protein, soluble expression, bacteria-like particles, immunogenicity
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Fig. 1 Expression and solubility identification of the
recombinant protein with SDS-PAGE. M: protein
molecular marker; 1: blank control of BL21 transformed
with plasmid pQZ; 2: whole bacterium of BL21
transformed with pQZ-B (T1BT2) 4B-PA; 3: supernatant
of supersonic treated recombinant plasmid pQZ-B (T1BT2)
4B-PA transformed BL21; 4: sediment for recombinant
plasmid pQZ-B (T1BT2) 4B-PA transformed BL21 after
supersonic; 5: blank control of BL21 transformed with
plasmid pQZ; 6: whole bacterium of BL21 transformed
with pQZ-BT1B-PA; 7: supernatant of supersonic treated

recombinant plasmid pQZ-BT1B-PA transformed BL21; 8:

sediment for recombinant plasmid pQZ-BT1B-PA
transformed BL21 after supersonic; 9: blank control of
BL21 transformed with plasmid pQZ; 10: whole bacterium
of BL21 transformed with pQZ-BT2B-PA; 11: supernatant
of supersonic treated recombinant plasmid pQZ-BT2B-PA
transformed BL21; 12: sediment for recombinant plasmid

pQZ-BT2B-PA transformed BL21 after supersonication.
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Fig. 2
protein. M: protein molecular marker; 1: blank control
of BL21 transformed with plasmid pQZ; 2: whole
bacterium of BL21 transformed with pQZ-BT1B-PA; 3:
supernatant of supersonic treated recombinant plasmid
pQZ-BT1B-PA transformed BL21; 4: whole bacterium
of BL21 transformed with pQZ-BT2B-PA; 5:
supernatant of supersonic treated recombinant plasmid
pQZ-BT2B-PA transformed BL21; 6: whole bacterium
of BL21 transformed with pQZ-B (T1BT2) 4B-PA; 7:
supernatant of supersonicated recombinant plasmid
pQZ-B (T1BT2) 4B-PA transformed BL21.
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Fig. 3 Purification analysis of recombinant protein. M: protein molecular marker; 1: supernatant of supersonic
treated recombinant plasmid pQZ-BT1B-PA transformed BL21; 2: supernatant for BT1B-PA treated with GEM
particles; 3: sedimentation for BT1B-PA treated with GEM particles; 4: GEM particles; 5: supernatant of supersonic
treated recombinant plasmid pQZ-BT2B-PA transformed BL21; 6: supernatant for BT2B-PA treated with GEM
particles; 7: sedimentation for BT12B-PA treated with GEM particles; 8: GEM particles; 9: supernatant of supersonic
treated recombinant plasmid pQZ-(BT1BT2) 4B-PA transformed BL21; 10: supernatant for B (TIBT2) 4B-PA treated with
GEM particles; 11: sedimentation for B(T1BT2)4B-PA treated with GEM particles; 12: GEM particles.
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Fig. 4 Transmission electron microscopic images of BLP antigen. (A) Recombinant protein BT1B treated with
GEM particles. (B) Recombinant protein BT2B treated with GEM particles. (C) Recombinant protein B (T1BT2) 4B
treated with GEM particles. (D) Blank GEM particles. controls.
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Fig. 5 Detection of peptide-specific antibody in mice
following vaccination with BLP vaccine by ELISA.
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Fig. 6 Detection of antibody in mice following
vaccination with BLP by LPB ELISA.
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Fig. 7 Peptide specific T-cell proliferation responses
in the mice after BLP vaccine immunization.
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Fig. 8 Detection of cytokine for immunized mice at 35 days post vaccination.
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