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INTRODUCTION

As the biotechnology field advances towards intensified bioprocesses, continuous operations arise as leading modalities for efficient biomanufacturing. The lytic nature of virus-based expression AI M
systems used for production of many vaccines and viral vectors limits their transition from traditional batch-based to intensified continuous bioprocessing. Here, we implemented process .

intensification strategies and continuous multi-stage bioreactor setups to mitigate this bottleneck. This endeavor aims at improving production across different types of biopharmaceuticals, namely )
influenza virus-like particles (VLPs) as vaccine candidate, adenovirus-like particles (ADDomer) as nanoparticle-based snake-bite therapy, and recombinant adeno-associated viruses (rAAV) as gene Leve rage process |nten5|f|cat|0n and continuous
therapy vector; all of which via virus-based expression systems. In addition, these approaches allow seamless integration with continuous downstream processing, paving the way for fully . . . .
integrated, end-to-end biomanufacturing. Operatlon toIm prove virus-based expression SYStemS
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[ ] [ ] [ ] [ ] [ ] [ ]
°
Influenza VLPs as vaccine: continuous production using multi-stage (cascaded) bioreactors
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°
ADDomer as snakebite therapy: intensified production via perfusion at High Cell Density (HCD)
®  Pseudo-perfusion in shake-flask using periodic Fine-tuning CPP Expression at HCD in perfusion bioreactor
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°
rAAV as gene therapy vector: towards continuous upstream and downstream
Strategy
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Materials and Methods
Cell culture. Insect High Five cells and Sf-9 cells were cultivated in Insect-XPRESS™ and Sf-900 Il SFM culture medium, respectively. HeLaS3 PCL (non-adapted) were cultivated in 293 SFM culture medium. Adaptation CO N c L U S I O N
was performed by consecutive sub-culturing cells in a media formulation containing specific mixtures of 293 SFM culture medium and DMEM culture medium. Production. Influenza VLPs and ADDomer were produced using
the insect cell-baculovirus expression vector system (IC-BEVS). rAAV were produced by infecting cells with wild-type adenovirus type 5. For non-adapted cells (grown in 293 SFM culture medium), medium exchange was
performed prior to infection to a media formulation containing 75 % of DMEM and 25 % of 293 SFM culture medium. Bioreactors. Perfusion processes were performed using the Xcell ATF-2 system, with an hollow fiber (0.5 " A
pMm). Bioreactor scales ranges from 0.5 L to 2 L. Continuous multi-stage bioreactor setups were composed of one cell growth bioreactor simultaneously feeding cells to three production bioreactors, operated at different
residence times. Analytics. Influenza VLPs were measured using hemagglutination assay. ADDomer expression was assessed by Western blot. rAAV titers were estimated by RT-gPCR. P - ) - - - ° epge
rocess intensification and continuous operation expand the applicability of
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