Development of Recombinant Baculovirus for High Yield Production of Enterovirus 71 Virus-like Particle Vaccine
Shih-Yeh Lin, Yao-Chi Chung, Yu-Chen Hu* 
Department of Chemical Engineering, National Tsing Hua University
ychu@mx.nthu.edu.tw
Abstract
    Enterovirus 71 (EV71) is the major pathogen responsible for hand, foot and mouth disease prevalent in East Asia in recent years. In particular, EV71 infection can lead to serious neurological complications and even death, thus EV71 has posed tremendous threat to children health. However, neither effective drugs nor vaccines for EV71 prevention are available yet. To develop the vaccine, we previously constructed recombinant baculovirus Bac-P1-3CD (1st generation) and Bac-P1-C3CD (2nd generation) for the production of EV71 virus-like particle (VLP) that consists of EV71 capsid proteins (derived from C2 subtype) but lacks the EV71 RNA. The VLP can elicit potent humoral and cellular immune responses in mouse and monkey models, thus implicating its potential as a vaccine against EV71. However, the previous generations of baculoviruses resulted in either relatively low VLP yield or excessive degradation products upon production, thus impeding the commercialization of the VLP vaccine.  In this study we constructed a third generation of baculovirus using the flashBAC( system to improve the quantity and quality of EV71 VLPs. The VLP produced by this baculovirus reached a yield of about 200 mg/L (10 fold improvement) with lower amounts of degradation products, putatively thanks to the delayed cell death and reduced cellular protease activity. The purified VLP, which mainly consisted of VP0, VP1 and VP3 proteins with minor non-completely processed P1 polypeptides, resembled the intact EV71 capsid in shape (icosahedron), size (27-30 nm) and composition. After injection into Balb/c mice, the purified VLP elicited promising titers of binding antibody ((212) and neutralization antibody ((27) against EV71 in immune serum with broad spectrum to cross-neutralize the infection of different EV71 subtypes (C2, C4 and B5 subtypes). In conclusion, the improvement of EV71 VLP production using the 3rd generation recombinant baculovirus moves the EV71 vaccine development one step further towards future commercialization and clinical applications.
