Leveraging advanced analytics for detailed process
characterisation In IPSC-NK cell therapy generation
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Utilisation of large-scale bioprocessing for allogeneic IPSC-derived cell therapy development requires comprehensive process understanding for the
Implementation of robust, biologically relevant controls during long-term cell differentiation. Following the successful demonstration of seamless end-to-end IPSC-
derived natural killer cell (INK) generation in a stirred-tank reactor (STR) system in collaboration with Plasticell, single cell transcriptomics (employing Parse

Evercode™ technology) was used to elucidate the dynamic gene expression profiles associated with critical stages of differentiation and map the cell trajectory over
a 35-day process. This was coupled with extensive flow cytometry and cancer cell cytotoxicity outputs to provide a detailed overview of cell phenotype, maturity
and end-product functionality, which can help to infer the potency and quality of cells produced by this process. The data presented here highlights an intrinsic
relationship between bioprocessing parameters and the yield of functional INK cells, with a direct impact of cell density on key biological characteristics.
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High-content analytical methods including transcriptomics, proteomics and metabolomics have been applied to identify key biomarkers and critical process
parameters (CPPs). By integrating these multiomics technologies, indicators of high-quality INK differentiation may be identified and utilised for future in-process
monitoring, including novel non-destructive methods such as mIRNA and metabolite analysis, to ensure consistent cell quality and functionality during

manufacture. Using these insights, with deeper investigations into the mechanisms that drive high productivity, future work can look to optimise production of
highly cytotoxic INKs at clinically relevant doses. Offline analytics can additionally be used to inform future development of online methodologies for providing real-
time monitoring of differentiation.
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