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Display of multiple proteins on engineered canine parvovirus-like particles
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Virus-like particles (VLPs) are considered promising adjuvant-free vaccine candidates to induce potent
and specific immune responses. However, it is still challenging to display multiple antigens on the surface of
VLP. This study focused on the expression and engineering of the capsid protein VP2 of canine parvovirus for
VLP display in the silkworm-expression system. The SpyTag/SpyCatcher (SpT/SpC) and
SnoopTag/SnoopCatcher (SnT/SnC) are efficient protein covalent ligation systems to modify VP2 genetically,
where SpyT/SnT is designed to insert into the N-terminus or two distinct loop regions of VP2. The SpC-EGFP
and SnC-mCherry are employed as model proteins. We showed that the VP2 variant with SpT inserted at the
Loop 2 region significantly enhanced VLP display to 80% (48/60) compared to 5.4% (3/60) of the control.
The engineered chimeric VP2 variants between those binding partners, in vivo and in vitro, indicate that a
convenient VLP display platform was successfully developed for multiple antigen surface displays on demand.
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