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Chapter 1: General Introduction

In recent years, the potential of immunoglobulin A (IgA) as a therapeutic antibody has been demonstrated.
However, low production yield has been detrimental for its application. Medium supplementation is one of the
simplest and most effective approaches in improving productivity and quality of recombinant proteins. Some
disaccharides have been used to improve productivity in recombinant protein production. However, high
concentrations of disaccharides have been known to cause hyperosmotic stress. Thus, in this study, IgAl-
producing CHO-K1 suspension cells were adapted to a high concentration (150 mM) of different disaccharides

to improve the production and quality of recombinant IgA1.

Chapter 2: Production of recombinant IgA1 in disaccharide-adapted CHO-K1 cells

Stably IgAl producing CHO-K1 suspension cell lines were adapted to 150 mM of different disaccharides
(sucrose, maltose, lactose, and trehalose) Viable cell count, cell viability, glucose consumption, lactate
production, and recombinant IgA1 (rIgA1) concentration and specific productivity were analyzed in this study.
The disaccharide-adapted cell lines grew at a slower rate but exhibited longer cell viability. Maltose-adapted
cell lines contained glucose even at 9th day of culture while other cell lines consumed the glucose completely.
Disaccharide-adapted cell lines produced more lactate compared to nonadapted cell line. All the disaccharide-
adapted cell line produced more rIgAl compared to the nonadapted cell line. The maltose-adapted cell line had
a 4.5-fold increase in specific productivity compared to the nonadapted line which was highest productivity

achieved in IgA with lambda light chain.

Chapter 3: Quality of recombinant IgA1l in disaccharide-adapted CHO-K1 cells

Quality characteristics, such as the formation of high molecular weight (HMW) aggregates and the glycosylation
patterns of recombinant proteins, are critical in evaluating the efficacy and safety of the biopharmaceuticals
being generated. Unexpected formation of HMW aggregates of recombinant IgA1 was detected in all cell lines.
However, more HMW aggregates were found in disaccharide-adapted cell lines. This HMW aggregates formation
might be caused by the increase in productivity thereby forming self-aggregates. N-glycan profile of all the cell
lines contained mostly high-mannosylated structures. O-glycan profile of rIgA1 produced by nonadapted cell
line contained GalGalNAc structures which was not found in disaccharide-adapted cell lines. In addition, O-
glycan found in disaccharide adapted cell lines are mostly SiaGalGalNAc and Sia2GalGalNAc structures. This
high sialylation might be the cause of increased expression of ST3Gal transferases caused by hyperosmotic
condition. In addition, MGAT1 gene expression was unchanged among the all the cell lines, therefore, the N-

glycan profile are the same.

Chapter 4: General Conclusions and perspectives

Disaccharide-adaptation of CHO-K1 cell lines increased the specific productivity of recombinant IgA1 produced
under hyperosmotic stress. In addition, maltose-adapted cell line has a more pronounced increase in
productivity with maltose being utilized by the cell as an additional carbohydrate source. Hyperosmotic
conditions did not affect the N-glycan of IgA1l. However, it affected the O-glycan profile of IgAl by increasing

the gene expression of ST3Gal transferases enzymes.
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L2, IgGDAEREMEN ETHEBED & D HUREEM~DOEFBEEMMIER LTS, BBEELS 2 57200 {E
DAORRIF 72 TR E LT, R CREMAG D e A B RIRPICIRINT 2 HEZHAL WD, —F, —i
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