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Introduction

Within the biomanufacturing industry, screening and
optimizing media is a lengthy and labor-intensive process.
While media components impact cellular metabolism, it is
not always understood what metabolic changes are
occurring at an intracellular level. Metabolic Flux Analysis
(MFA) with 13C glucose was used to understand how media,
cell lines, and culture methods impact the cellular
metabolism. Utilizing metabolic flux rates to classify CHO
clones can lead to a better understanding of cellular
metabolism and may accelerate media optimization. We
hypothesized that CHO clones could be ‘clustered’ based on
metabolic profiles derived from MFA leading to a more
informed starting point for media optimization, resulting in
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Results

These results clearly demonstrate that CHO clones with the
same genetic background and producing the same product have

distinct metabolic profiles.

MVA was used to predict four clonal

groups for the 23 clones based on the results of feed library
screening. Cell line, protein produced, and transfection of each
clone did not correlate to individual groups (Table 1). Clonal
groups were selected by specific productivity (q,) and a
predicted optimal feed was found for each group (Figure 4A).
20 cell lines were tested with all predicted feeds, but feeds B
and D were similar in composition and the most preferred
across all clones (Figure 4B). MVA generated groups had limited
success at feed prediction for the clonal groups.

Metabolic differences were clearly identified by comparing calculated flux
rates as shown with color coding between 2 clones in Figure 3. Clones
were clustered using the MFA calculated flux rates using two grouping
methodologies. Each method created 4-5 clonal groups and an
optimized feed was identified for each group. With the overlap in optimal
feeds between groups, all 5 predicted feeds were tested with 11 cell
lines to identify which was best for each cell line. The MVA grouping
method, which had two optimal feeds for the 4 groups, resulted in
better predictions than the hierarchical clustering. The clonal grouping
with the flux rates for the T48 time point matched the predicted results
closely while at the T72 time point three clones fell outside of the
predicted groupings (Figure 5A-B and Table 2). T48 shows the strongest
grouping prediction, and both timepoints are more consistent than
previous attempts using only MVA analysis.
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cells were harvested at intervals of 48, 64, 68, and 72
hours during each phase.

At each harvest point, a sample was taken from the culture
and cell pellets were separated from the media. Spent
media was quantitively analyzed for glucose, lactate, and
amino acids. Cells were quenched and extracted in ice-
cold methanol and cell extracts analyzed by LC/MS to
determine the amount of 13C incorporated into 30 to 50
metabolites found within various metabolic pathways of
interest and representing several classes of metabolites.
VCD and titer were also used for calculating flux estimates.

hierarchical clustering. Design Expert® was then used to
predict an optimized feed for each group with both
methodologies. For validation, each clone was grown in fed
batch culture with each of the predicted feeds to obtain
VCD and titer data which was used to select the best
clustering method.
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Figure 4: Predicted feeds for clonal groups (A) and

validation with predicted feeds (B)
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