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Metabolic characteristics and kinetic model of recombinant
CHO cells in serum-free suspension batch culture
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Abstract: By using the cell density, cell viability, Pro-UK activity, specific consumption rate of glucose (gc), specific production
rate of lactate (gi,c), yield of lactate to glucose (Yiue/1c) and as the evaluation indexes, the growth and metabolism characteristics of
pro-urokinase (Pro-UK) expressing CHO cells in serum-free suspension batch culture were examined and compared to those in
serum-containing suspension batch culture. We observed hardly differences in growth and metabolism characteristics between the
CHO cell populations grown in serum-free suspension batch culture and serum-containing suspension batch culture. The optimal
mathematical model parameters for the CHO cells grown in suspension batch culture were obtained by non-linear programming of
data representing the growth, substrate consumption and product formation of the CHO cells during logarithmic growth phase using

MATLAB software, and the kinetic model of the cell growth and metabolism in serum-free culture were established.
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Fig. 1 Growth (A) and Pro-UK activity (B) of CHO cells in different culture conditions. (A) A: the specific growth rate of cells cultured
in serum-containing medium; A: the specific growth rate of cells cultured in serum-free medium; m: density of cells cultured in
serum-containing medium; 0O: density of cells cultured in serum-free medium; #: viability of cells cultured in serum-containing medium;
< viability of cells cultured in serum-free medium. (B) m: protein activity of cells cultured in serum-containing medium; m: protein
activity of cells cultured in serum-free medium. Data presented in figure are averages from three experiments, expressed in M+SD.
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Fig. 2 Metabolism characteristics of CHO cells cultured in different culture conditions. m: the glu concentration and qglu of cells
cultured in serum-containing medium; O: the glu concentration and qglu of cells cultured in serum-free medium; aA: the lac
concentration and qlac of cells cultured in serum-containing medium; A: the lac concentration and qlac of cells cultured in serum-free
medium; #: the gln concentration and qgln of cells cultured in serum-containing medium; <: the gln concentration and qgln of cells
cultured in serum-free medium. Data presented in figure are averages from three experiments, expressed in M£SD.
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Table 1 Kinetics model parameter of the CHO cells in
serum-free and serum-containing suspension batch culture

Culture mode

Culture parameter

Serum-free Serum-containing
Hnan(d ™) 1.21 1.17
X, (10° cells/mL) 0.19 0.22
Xy (10° cells/mL) 4.21 2.66
o (mmol/L/10° cells) 2.69 3.31
B (mmol/L/(10° cells-d)) -0.14 -0.15
Y. (10° cells/pumol) 1.27 0.97
Y,/ (umol/pmol) 1.26 1.22
i, (10° cells/(10° cells-d)) 0.12 0.13
B
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Fig. 3 Fitting curve of the cells growth in serum-free and serum-containing suspension batch culture. (A) Serum-free. (B)
Serum-containing.
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Fig. 4 Fitting curve of the lactate accumulation of cells in serum-free and serum-containing suspension batch culture. (A)

Serum-free. (B) Serum-containing.
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Fig. 5 Fitting curve of the glucose consumption of cells in serum-free and serum-containing suspension batch Culture. (A)

Serum-free. (B) Serum-containing.
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