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Abstract

Response surface methodology was employed to study the interactive effect of
sucrose, nitrogen, temperature and to optimize their levels to enhance the production
of human granulocyte-macrophage colony-stimulation factor from Nicotiana tabacum
cell suspension cultures. A 15-runs Box-Behnken design including three center points
was the response surface method selected for the initial set of experiments. The
analysis of the data from the Box-Behnken experiments showed interactive effects of
sucrose:nitrogen,  sucrose:temperature  and  nitrogen:itemperature.  The  optimal
combinations of sucrose, nitrogen and temperature for hGM-CSF production from
surface plot were sucrose 90 g/L, nitrogen 41 mM and 22C, respectively. The
optimization of there factors enhanced the hGM-CSF production by 2 times because
high sucrose concentration stimulated the secretion of hGM-CSF and low temperature

prevented hGM-CSF degradation in media by proteases.
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Table 1. Box-Behnken design plan

o Run number
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Sucrose (g/L) 10 10 10 10 50 50 50 50 50 50 50 90 90 90 90
Nitrogen (mM) 30 60 60 90 30 30 60 60 60 90 90 30 60 60 90
Temperature (C) 25 20 30 25 20 30 25 25 25 20 30 25 20 30 25
Ma’“m”"(‘ g/cf)“ density 60 65 58 6.5 187 164 18.7 17.3 183 7.7 64 300 6.8 222 11.8

Maximum hGM-CSF
production (mg/L) 30 64 49 43 11.7 55 85 87 9.5 122 29 142134 7.0 6.7
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Figure 1. Surface plot; interactive effect of sucrose and nitrogen (a), sucrose and

temperature (b) on the production of extracellular hGM-CSF.
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Figure 2. Effect of optimized nutrient factors and temperature on growth (a) and
production of extracellular hGM-CSF (b).
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Figure 3. Individual effect of optimized nutrient factors and temperature on growth (a) and
production of extracellular hGM-CSF (b).
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