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[image: /var/folders/1j/g8ct204d6z753c04cw_q17kr65x1l8/T/com.microsoft.Word/Content.MSO/B77A7BFF.tmp]Abstract: The biopharmaceutical industry has grown rapidly over the last two decades. One mission gaining more and more urgency in biopharmaceutical today is to possess in-depth knowledge and technology to make production faster and safer. In the recombinant protein area, mammalian cells are mainly used as the hosts for synthesizing and secreting products. Several parameters known to be important to bioprocess quality include cell line stability, productivity and protein quality. The mechanism how cells are responsive to culture environment and affected on its paths to the product amount and quality is elusive. Traditionally, optimization to bioprocesses is made based on imperial observation. Complementarily, systems biology emerges as an approach to gain an understanding of cellular mechanism by seizing ‘omics at multiple levels including metabolome, transcriptome, proteome and fluxome. Systems biology enables to make the cellular behavior predictable by mechanistic models so bioprocess optimization and control can be carried out using in-silico simulation. In the presentation, discussed are a few case studies showing systems biology approach being applied to investigate problems related with productivity, product quality and cell line stability: 1) A CHO genome-scale model integrated with ‘omics to predict cell growth, production and N-linked glycan profile; 2) Glycosylation control by medium supplementation guided by a mathematical model; 3) Understanding and controlling epigenetic changes in long-term continuous cell cultures for biotherapeutic antibody production; 4) Trace-metal impact; 5) Continuous Biologics Manufacturing.
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