Downloaded from orbit.dtu.dk on: Jun 23, 2021

Foot-and-mouth disease virus capsid proteins; analysis of protein processing,
assembly and utility as vaccines

Belsham, Graham

Publication date:
2016
Document Version
Peer reviewed version
Link back to DTU Orbit

Citation (APA):
Belsham, G. (2016). Foot-and-mouth disease virus capsid proteins; analysis of protein processing, assembly
and utility as vaccines. Abstract from Korean Society for Veterinary Pathology International Symposium on “Link
of Veterinary Pathology with Molecular Biology” , Korea, Republic of.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
 Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
 You may not further distribute the material or use it for any profit-making activity or commercial gain
 You may freely distribute the URL identifying the publication in the public portal
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Foot-and-mouth disease virus capsid proteins; analysis of protein processing, assembly and
utility as vaccines.
Graham J. Belsham, DTU National Veterinary Institute, Technical University of Denmark,
Lindholm, Kalvehave, Denmark
Foot-and-mouth disease (FMD) remains one of the most economically important infectious diseases
of production animals globally. The infection is caused by foot-and-mouth disease virus (FMDV), a
member of the picornavirus family. The positive sense RNA genome of the virus includes a single,
large, open reading frame that encodes a polyprotein. The intact polyprotein is never observed as it
is processed, both during and after translation, to 15 different mature proteins plus a variety of
precursors. The FMDV capsid protein precursor, P1-2A, is cleaved by the virus encoded 3C
protease (3Cpro) to generate VP0, VP3, VP1 and the peptide 2A. Sixty copies of each of the capsid
proteins “self-assemble” into empty capsid particles or with the RNA genome into infectious
viruses. These particles normally lack 2A but it is possible to construct and isolate mutant FMDVs
in which the cleavage of the VP1/2A junction is greatly inhibited, leading to the production of “selftagged” virus particles that retain the 2A peptide. Interestingly, such mutant viruses acquire “second
site” changes elsewhere within VP1.
Recent studies have shown that reducing the expression level of the 3Cpro relative to the P1-2A
capsid precursor enhances the yield of processed capsid proteins and their assembly into empty capsid
particles within mammalian cells. Such particles can potentially form the basis of a vaccine but they may
only have the same properties as the current inactivated vaccines. We have expressed the FMDV P1-2A

alone or with FMDV 3Cpro using a “single cycle” alphavirus vector based on Semliki Forest virus
(SFV). Cattle vaccinated with these rSFV-FMDV vectors alone, produced anti-FMDV antibodies
but the immune response was insufficient to give protection against FMDV challenge. However,
vaccination with these vectors primed a much stronger immune response against FMDV postchallenge. In subsequent experiments, cattle were sequentially vaccinated with a rSFV-FMDV
followed by recombinant FMDV empty capsid particles, or vice versa, prior to challenge. Animals
given a primary vaccination with the rSFV-FMDV vector and then boosted with FMDV empty
capsids showed a strong anti-FMDV antibody response prior to challenge; they were protected
against disease and no FMDV RNA was detected in their sera post-challenge. Initial inoculation
with empty capsids followed by the rSFV-FMDV was much less effective at combating the FMDV
challenge. This prime-boost system, using reagents that can be generated outside of highcontainment facilities, offers significant advantages to achieve control of FMD by vaccination.

