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Metabolic Flux Analysis Model of Hybridoma Cell and Its
Application to Batch Culture

TONG Zhi-ming CAO Zhu-an
Department of Chemical Engineering Tsinghua University Beijing 100084 China

Abstract An improved mathematical model of metabolic flux analysis by material balances and linear pro-
gramming method was established which was first applied to batch culture process in this paper. The analysis
results indicate that the metabolic efficiency of substrates such as glucose is very low. It showed that the re-
sponse of cell metabolism to the step change of glutamine and other amino acid concentration was time-de-
layed. Metabolic efficiency was higher both in lag phase with highest substrate concentrations and glutamine-
limited phase than that in exponential phase. It was also concluded that restraining glutamine from entering en-
ergy metabolism could reduce the accumulation of both ammonia and lactate.
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Fig.1 Metabolism flux net work of hybridoma cell
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Fig.2 Cell growth in batch culture 1
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Tab.1 Metabolism flux distribution of various growth phases in batch culture

1 I I v \ Vi
0~12h 12~24 h 24~34 h 34~47 h 47~58 h 58~81h
F, 100 100 100 100 100 100
F, 97 95 95 96 99 102
Fs 179 185 180 185 191 204
Fg 28 7 13 25 41 44
F, 0 0 0 0 0 0
Fio 46 73 93 39 45 71
Fip 58 83 98 41 47 82
Fiy 22 67 59 18 1 14
Fis 0 0 0 0 0 0
Fs 160 235 214 173 149 173
Fag 13 10 11 5 3 0
Fg 2 12 27 2 5 23
Fy 22 72 66 22 5 1
Fy 20 61 60 18 1 1
Fy 1 1 1 1 0 0
2
Tab.2 Pyrurate metabolism flux distribution in batch culture A

o m N 'V VI
TCA F14/ % 11 27 25 9 1 7

Fas/ % 80 93 90 8 77 80
CoA Fe/ % 14 3 5 12 21 20 4
80% ~90%
TCA
TCA
Fyy
NADH NADH/
NAD* 80%
NAD*
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