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Fed-batch process development for production of recombinant antibody from rCHO cells: Development of serum-free medium and feeding strategy
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Fed-batch culture of mammalian cell has been widely utilized for production of therapeutic proteins. Major advantages of fed-batch culture over batch and perfusion cultures are increase of maximal viable cell concentration and prolongation of culture lifetime for a high product concentration. Conventional strategies for fed-batch culture are based upon the replenishment of consumed nutrients by feeding supplemental medium and the reduction of ammonia and lactate accumulation by control of glucose and glutamine concentration. Various research groups have developed and optimized their own feeding strategy for each cell line and target product. 

In this study, with a simple but accessible strategy, a serum-free medium (SFM-MDM) for a recombinant CHO cell line and supplemental medium for fed-batch culture were developed for the production of recombinant antibody. Subsequently, from long-term maintenance of the rCHO cells in the SFM-MDM without supplementation of any medium component the newly developed serum-free    medium showed the improvement of cell growth and expression of recombinant antibody. Through fortification of several vitamins, final recombinant antibody concentration and specific antibody productivity were considerably enhanced. Concentrations of vitamins and protein hydrolysates were optimized by using the experimental design method including the Plackett–Burman method. The Design-Expert was used for development of supplemental medium for the fed-batch culture. 

As process parameters, effect of various culture pH on cell growth and recombinant antibody production was investigated precisely and strategic shift of temperature or pH was evaluated in a synergic manner. When culture temperature was shifted periodically between 37 ℃ and 33 ℃ every 24 hour, integral of viable cell density was increased significantly compared to the control at 37 ℃ at given pH conditions, resulting in increase of final concentration of recombinant antibody. Glucose uptake rate and lactate production rate increased in pH dependent manner as pH set value increased in a range 6.6 to 7.4.
Nutrient feeding strategies developed from consideration of specific nutrient consumption rate were evaluated and resulted in high-yielding production of recombinant antibody. Integral of viable cell density and volumetric antibody productivity increased 2.85 and 1.84 times higher than those obtained from batch culture, respectively, and resulted in about 2.84 times increased final antibody concentration.
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