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We have established spontaneously immortalized cells derived from kidney tissues of the
Chinese hamster, designated as CHK-Q cells for biopharmaceutical manufacturing. Adaptation of
CHK cells to serum—free conditions could be also accomplished. In a preliminary test, it was
confirmed that CHK cells expressed renal stem cell markers, suggesting that the CHK cells
derived from kidney stem cells had the potential to be induced towards functional
differentiated cells in differentiation medium. Using this feature, given that production can
be suppressed during the growth phase to quickly reach pre—determined cell density and the mode
can be shifted to production phage with growth arrest, target gene expression will be promoted.
In this study, the objective of this research was to create a biopharmaceutical protein
production system using CHK cells established from a primary cell culture of CHK tissues. We
performed the development of a recombinant protein production system with high and stable
productivity. The concept of switching between cell growth and functional differentiation was
applied to establish biopharmaceutical producer cells. First, we established an effective
differentiation procedure for CHK cells using small-molecule compounds. By focusing on a small
molecule, we constructed an artificial gene expression system that simultaneously enables the
induction of functional differentiation and the production of target proteins. The expression

units necessary for artificial gene expression system were integrated into CHK cell genome. To
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easily screen the expected responsive cells, green fluorescent protein (GFP) gene was used as
the target gene. It was possible to establish CHK cell lines that allowed rapid induction
expression of reporter gene in almost all cells in the presence of small-molecule compounds
Next, recombinant CHK responder cells harboring scFv-Fc antibody expression units were
generated. The cell growth was suppressed by addition of small molecule and antibody production
was observed in a dependent manner with small molecule. scFv-Fc productivity reached to over
100 pg/(cell-day). When a small molecular was added into the medium at a near confluent state,
cell proliferation was suppressed and the specific production rate of scFv-Fc of 100 pcd or
more was exhibited. We analyzed the characterization of antibody protein produced by CHK cells
by using western blotting and mass spectrometry for glycosylation pattern. These results
indicate that recombinant antibody production was enhanced by applying the concept of switching
between cell growth phase and production phase of recombinant CHK cells. We also investigated
the characteristics of CHK cells in terms of qualitative changes of immortalization process and
chromosomal karyotype and efficient induction methods of differentiation. These results will be
useful for the findings of cell modification suitable as a production host cell. In conclusion,
we could develop a highly efficient production technology for biopharmaceutical production by
switching between cell growth and functionality of CHK cells. A model antibody was used to
prove the concept, but in principle any recombinant protein production will be applicable. This
study will contribute to advancement of cell engineering technology for biopharmaceutical

manufacturing.



