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Abstract: Foot-and-mouth disease (FMD) is an acute, severe, and highly contagious infectious
disease caused by foot-and-mouth disease virus (FMDV), which seriously endangers the
development of animal husbandry. The inactivated FMD vaccine is the main product for the
prevention and control of FMD, which has been successfully applied to control the pandemic
and outbreak of FMD. However, the inactivated FMD vaccine also has problems, such as the
instability of antigen, the risk of spread of the virus due to incomplete inactivation during
vaccine production, and the high cost of production. Compared with traditional microbial and
animal bioreactors, production of antigens in plants through transgenic technology has some
advantages including low cost, safety, convenience, and easy storage and transportation.
Moreover, since antigens produced from plants can be directly used as edible vaccines, no
complex processes of protein extraction and purification are required. But, there are some
problems for the production of antigens in plants, which include low expression level and poor
controllability. Thus, expressing the antigens of FMDYV in plants may be an alternative mean for
production of FMD vaccine, which has certain advantages but still need to be continuously
optimized. Here we review the main strategies for expressing active proteins in plants, as well
as the research progress on the expression of FMDV antigens in plants. We also discuss the
current problems and challenges encountered, with the aim to facilitate related research.

Keywords: plant bioreactor; foot-and-mouth disease; expression system; edible vaccines
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Schematic diagram of FMDV genome structure™™-.



BT SEANTEAOBERSAETHREE

Pentamer

Electron micrograph of

Structural protein {28
purified FMDV y

model

Bl 2 FMDV &iREE® A 4k FMD SR TR T 2R A B-C: 1 VP1. VP2, VP3
1 VP4 AU JEoRL, Horh VPA 7 T K. D-E: 5 AN JEORCZ B R K. F o 5 5 R I 4514 2 1 251 s 2 .
G-H: 12 ARG B R AR 52

Figure 2 Schematic diagram of FMDV structure’®’. A: Electron micrograph of purified FMD virions. B—C:

Protomers composed of VP1, VP2, VP3 and VP4 molecules, in which VP4 is located inside. D—-E: Polymer
composed of five protomers. F: Schematic diagram of the structural proteins on viral surface. G-H: Twelve

pentamers make up the virion capsid.
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