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MONOCLONAL ANTIBODY/MICROFLUIDIC/CHINESSE HAMSTER OVARY (CHO)
CELLS/STABLE CELL LINE GENERATION/SINGLE CELL ISOLATION

Monoclonal antibodies (mAbs) are dominant in the biopharmaceutical industry
due to their function for curing diseases such as cancer, auto immune diseases, and
infectious diseases. The demands for mAbs will always be high in the coming years.
One of the key steps for the manufacturing of the therapeutic monoclonal antibody
is to establish a stable cell line for expressing the antibody, of which the CHO cell is
most commonly used. In this research study, we investigated the effect of using two
different expression vectors suitable for two different CHO expression systems, i.e.,
DHFR and GS on the isolation of the stable CHO cell. GS knockout CHO cells were
used and transfected with two plasmids, namely the Adalimumab antibody
expression plasmid for the GS system (pWS AdaliH7THC+L1LC) and the GFP
expression plasmid for DHFR system (Cloned EmGFP-into-pCHO1.0). It was found
that cell lines could be expressed as mAb and GFP simultaneously. Different
expression patterns of mAb and GFP, resulting from random genomic integration of
the two vectors, could be observed. Stable cell lines expressing the dual plasmid
system that were generated from this study will be valuable resources for the study
of heterogeneity of the CHO cell gene expression in the future.

Furthermore, developing a stable cell line for mAbs production could be
achieved using conventional methods such as limiting dilution. Unfortunately, the
drawback of limiting dilution is time-intensive, laborious, and less probability of
monoclonality. Moreover, high-throughput technology such as fluorescence activated
cell sorting (FACS) could be used to replace limiting dilution. However, it is cost
prohibitive, requires special skills and is less accessible to general laboratories. Here,
in this research the implementation of the adapted version of a simple microwell-
based microfluidic (MBM) device which was previously reported by our group was

used to isolate single CHO cells. Cell suspension was loaded into the device by



simple micropipette, then the electrostatically trapped cells could be observed
under an inverted microscope. Compared to the limiting dilution method, the MBM
device offered a 4.7-folded increase in the number of single cells found per round of
cell loading and demonstrated a 1.91-fold decrease in total working time. This
approach could serve as affordable, simple and efficient alternative limiting dilution

for cell line development.
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