©
2013 2015

VLP

Development of edible vaccines using plant viruses
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Virus-like particles (VLPs) are non-infectious virus particles composed of
virus-derived structural proteins. VLPs are known to induce effective immune responses in humans and
animals. We tried to make edible VLP vaccines in plants. To this end, capsid protein genes of the
hepatitis E virus (HEV), bovine papillomavirus 6 (BPV6) were introduced into the pBYR2fp plant virus
vector (geminivirus). Then, lettuce (Lactura sativa) leaves were infected with these recombinant viruses
via agro-infiltration. Capsid proteins of HEV and BPV6 were successfully detected by western blotting. We
are trying to identify whether these capsid proteins actually form VLPs in plant cells. In addition, the
HEV capsid protein gene was introduced in tomato (Solanum lycoperscicum), tobacco (Nicotina tabacum) and
carrot (Daucus carota) using E8 and 35S promoters or plastid-targeting vector. We are selecting
recombinant plants expressing large amounts of the HEV capsid protein.
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LB, agrobacterium T-DNA left border; NPTII, neomycin phosphotransferase I;
pNOS, nopaline synthase promoter; LIR, long intergenic region; p35S/TEV,
cauliflower mosaic virus 35S promoter with tobacco etch virus (TEV) 5’-UTR;
Genes, genes of interest; SIR, short intergenic region; C1/C2, bean yellow
dwarf virus (BeYDV) Rep and RepA; RB, agrobacterium T-DNA right border. &
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LB, agrobacterium T-DNA left border; tNOS, nopaline synthase terminator;
NPTII, neomycin phosphotransferase II; pNOS, nopaline synthase promoter;
E8, tomato fruit-specific promoter; HEV-HSVtag-M2(10), hepatitis E virus coat
protein with herpes simplex virus tag linker and influenza virus M2 protein 10
amino acids; tHSP, heat shock protein terminator; RB, agrobacterium T-DNA
right border; p35S, cauliflower mosaic virus 35S promoter; t35S, cauliflower
mosaic virus 35S terminator.
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Trnl, transfer RNA gene |; P2, promoter; aadA-GFP, spectinomycin-
resistance gene-GFP; T2, terminator; P1, promoter; HEV-HSVtag-M2(10),
hepatitis E virus coat protein with herpes simplex virus tag linker and
influenza virus M2 protein 10 amino acids; T1, terminator; TrnA, transfer

RNA gene A.
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