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High Throughput Screening of Cell Culture Supplementation
for Improved Bioprocess Outcomes
Summary
Cell culture media composition can significantly influence the
phenotype and productivity of a cell line. Biolog Phenotype
MicroArray™ assays were used in high throughput screening to find
nutrient substrates to optimize growth and productivity. For both
Chinese hamster ovary (CHO) and mouse myeloma (NS0) cell lines,
Phenotype MicroArray plates were used to investigate the effect of
hundreds of nutrients that may stimulate cellular metabolism. From
the initial screening, specific dipeptides that exhibited the highest
rates of dye conversion were identified and tested as supplements
in inoculum expansion and production media. Addition of these
dipeptides resulted in enhanced cell growth and productivity. In
addition to results translating from screening experiments to batch
studies, significant improvements in fed-batch growth and
productivity were also seen (1).
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Results

Experiments were performed with each plate to determine
optimized operating conditions for assay sensitivity and to
identify positive responses in some plate wells. After dye
addition the plates were incubated at 37º C in the OmniLog and
rates of dye reduction were recorded for each well. The area
under the curve was calculated (with automatic background
subtraction) and the top 10 positive substrates were determined
for each plate type (PM-M1 through M4), performed in 6
replicates each. Results from all plates were compared and the
top 11 dipeptides were investigated as media supplements in
batch shake flask cultures. Dipeptide supplementation was
seen to increase peak viable cell density (VCD) and antibody
productivity (Figure 2) and compared favorably to a negative
control with all but one of the dipeptides tested. Interestingly,
dipeptide addition was more effective than the molar equivalent
of their constituent single amino acids, Figure 3 (1).

(b)

Figure 1: High-throughput media component screening: (a) Biolog
PM-M1 through M4 plates were used to screen for growth enhancing
substrates. (b) Then various combinations of positive substrates were used
as supplements or subsitutions in media with shake flasks for batch and fedbatch cultures.
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Biolog Phenotype MicroArray plates (PM-M1 through M4) were
inoculated with cells for nutrient-response screening. PM-M1
contains primarily carbohydrate and carboxylate substrates,
whereas PM-M2 through M4 contain individual L-amino acids
and most dipeptide combinations, for a total of 367 substrate
nutrients screened per cell line. In the standard protocol for PMM plates (described elsewhere), cells are added to ready-to-use
96-well plates and incubated for 24 hours or longer (2). A
proprietary redox dye is added, and the plates are placed in the
OmniLog® automated incubator/reader which can incubate and
read 50 plates at one time. The OmniLog automatically records
and plots the kinetic rate of metabolism for each well throughout
the incubation time specified by the user (2). Figure 1 depicts
the basic protocol used to screen and evaluate potential media
substrate enhancements.

Figure 2: Dipeptide supplementation increases final batch
culture titer
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Figure 3: Dipeptide addition is more effective than single
amino acids

Conclusions
Biolog’s OmniLog Phenotype MicroArray System was effectively
used for high-throughput cell culture media component
screening for batch and fed-batch cultures. When 11
dipeptides that elicited a positive response in Biolog plates were
investigated as medium supplements in batch experiments, 10
dipeptides achieved significantly higher viable cell density and
antibody productivity than the control. Viable cell density was
increased more with supplementation of Ala-Gln dipeptide than
addition of the individual amino acids added separately. 6 out
of 8 dipeptides tested as medium and feed supplements in fedbatch experiments achieved significantly higher viable cell
density and antibody productivity than the control (not shown).
Using the OmniLog Phenotype MicroArray System, convenient
and cost effective screening of both carbon and nitrogen
supplements can be rapidly performed for potential early
upstream bioprocess improvement.
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