


Metabolomics Data Analysis

For extracellular metabolomics analysis, culture supernatant
was obtained daily from replicate M250-9 fed-batch cultures
and filtered through a 10 kDa molecular weight cut-off
device (Vivaspin 500 PES membrane, Sartorius AG,
Germany) by centrifugation at 48C for 30min. The filtered
samples were diluted 1:1 with sample buffer comprising
of 20% (v/v) methanol (Optima grade, Fisher Scientific,
Singapore) in water prior to analysis.

For intracellular metabolomics analysis, 1� 107 cells were
obtained daily from the fed-batch cultures beginning at 24 h.
The cells were quenched in five volumes of ice-cold 150mM
sodium chloride (Sigma–Aldrich) solution and centrifuged
for 3min at 1,250g and 48C. The resulting solution was

aspirated and 400mL of ice-cold methanol (Merck,
Whitehouse Station, NJ) added to the cell pellet. The
resuspended cells-methanol mixture was transferred to a
2mL sample tube containing 200mL of chloroform (J.T.
Baker, Center Valley, PA). Subsequently, 900mL of cold
methanol, 3.8mM tricine (Sigma–Aldrich) (9:10) mixture,
and 400mL of chloroform were added to the sample tube.
The mixture was vortexed for 30 to 60 s after the addition of
each solution. The sample was then centrifuged at 18,000g
for 20min at 48C. 800mL aqueous methanol–tricine layer
was transferred to a clean tube. A further 700mL of cold
methanol and 3.8mM tricine (9:10) mixture was added to
the chloroform phase, which was then centrifuged at 18,000g
for another 10min at 48C. 1mL of the aqueous layer was
extracted, combined with the first aqueous extract and

Figure 1. Schematic representation of combined framework involving statistical data analysis, in silico modeling and metabolomics analysis of CHO cell culture. Fed-batch

data were initially preprocessed and statistical analysis was conducted to determine correlation among cell growth, nutrients, and toxic secretions. Concurrently, intracellular and

extracellular metabolomics data analysis was performed to identify growth-limiting metabolites. Subsequently, CHO metabolic model was developed based on existing mouse

model, in-house CHO cDNA annotation and metabolomics data. Then, the intracellular metabolic characteristics of CHO fed-batch culture was investigated by combining in silico

modeling and metabolomics data analysis. [Color figure can be seen in the online version of this article, available at http://wileyonlinelibrary.com/bit]

Selvarasu et al.: In Silico Modeling and Metabolomics Analysis of CHO Cell Culture 1417

Biotechnology and Bioengineering


