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Abstract

A proteomics approach was used to study protein expression changes in a recombinant IgG-
producing CHO cell line throughout a fed-batch culture. Protein expression profiles were
analyzed by 2-dimensional gel electrophoresis at four time points representing mid exponential,
late exponential, mid and late stationary phases of growth. Differentially expressed proteins
were selected using Phoretix™ 2D Expression software and identified using in-gel tryptic digest
and LC-MS (MS). Molecules involved in cellular metabolism, protein synthesis and folding, anti-
oxidation and cytoskeletal functions were identified to be upregulated during the fed-batch
bioreactor run. These studies provided insight in the intracellular mechanisms that correlate
with high-level recombinant production and may shed some light on the significance of protein
folding and secretion in recombinant protein production. These results may also provide
potential candidate genes for future cell line and metabolic engineering work.

Material and Methods

Bioreactor Culture: Stock culture of a recombinant IgG producing cell line was maintained in
animal component-free suspension culture under G418 selection. A 5L bioreactor (B. Braun)
was inoculated at 7.5 x 10%cells/mL and maintained as fed-batch cultures until viability dropped
below 80%. The culture was sampled daily and monitored for growth, viability, IgG productivity,
and metabolic profile. Glucose and glutamine were fed to 3 g/L and 4 mM respectively when
needed. A concentrated CHO feed (Cat. No. C1615) was delivered every other day beginning on
day 5. Production of IgG was determined by an HPLC Protein G affinity assay.

Sample preparation: Cells (5 x 107) were extracted in 1 mL of extraction solution. The
extraction solution was cellular and organelle membrane solubilizing reagent (Cat. No. C0356)
with the addition of 10 mM spermine and 5 mM TCEP. The solutions were incubated for 1
hour with mixing at room temperature. Samples were centrifuged for 30 minutes at 16,000
RCF. Samples were reduced with tributylphosphine and alkylated with iodoacetamide using the
ProteoPrep Reduction and Alkylation Kit (Cat. No. PROT-RA). Total protein concentration was
determined using Bradford reagent (Cat. No. B6916). Samples were TCA precipitated using
the ProteoPrep Protein Precipitation Kit (Cat. No. PROT-PR). Pellets were re-suspended in the
extraction solution.

Separation by 2-DE: IPG strips (11 cm, pH 3-10, Cat. No. 13406) were rehydrated with the
samples and were focused at 8,000 Volts for 85,000 Volt hours. The IPG strips were equilibrated
for 20 minutes with IPG equilibration buffer (Cat. No. 17281) and SDS-PAGE was performed using
4-20% Tris-HCl precast gels (BioRad). The gels were electrophoresed for 10 minutes at 80 Volts
followed by 70 minutes at 170 Volts. Two sets of gels were run for each time point in the culture.
Protein bands were visualized in the gels using EZBlue gel stain (Cat. No. G1041). The gels were
imaged using a Flour-S® Multilmager (BioRad) and analysis of the gels was performed using
Phoretix™ 2D Expression Software (Nonlinear Dynamics).

LC-MS (MS) analysis: Spots of interest were excised and digested using Trypsin Profile IGD Kit
(Cat. No. PP0100). The digests were dried in a vacuum centrifuge and dissolved with 40 pL 0.1%
TFA. Digested samples (5 pL) were separated by reverse phase on a 150 x 2.1 mm, 5 pm Supelco
Discovery HS C18 column. The separation was performed over 30 minutes with a gradient of
formic acidified water and acetonitrile. Tandem mass spectrometric data was obtained on a
Thermo Finnigan LTQ using a Data Dependent Acquisition (DDA) method with dynamic exclusion.
Data sets were searched using the SEQUEST algorithm on Bioworks 3.2. Filtration for the proteins
identified was achieved using high confidence filters'.

Results and Discussion
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Figure 1: The bioreactor culture reached peak cell density of 8.0 x 10° cells/mL on day 10. Percent of
viable cells remained above 90% through day 14. Culture was ended on day 18 when viability dropped below
70%. Harvested cells from days 7, 9, 12, and 14 were analyzed.
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o The protein expression changes seen over the time course of this culture may indicate
alterations in biosynthetic pathways to support increased synthesis and processing of protein
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