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The human granulocyte-macrophage colony-stimulating factor (hGM-CSF) was produced from cell suspension culture of
transgenic tobacco which was transformed by using Agrobacterium harboring the hGM-CSF gene. To improve the
production of hGM-CSF in batch culture system, the effects of initial sucrose concentration and inoculum size were
investigated. The results show that the hGM-CSF production was not affected by small inoculum size in medium
containing either low or high concentration of sucrose. However, the production of hGM-CSF was increased under
increasing of the inoculum sizes and sucrose concentration. Under the combination of inoculum and sucrose
concentration, the maximum hGM-CSF production of 720 pg/L was obtained at 90 g/L of initial sucrose concentration
and 110 g/L of inoculum size.
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Figure 1. Growth kinetics of cell suspension  culture(A) and
production of hGM-CSF(B) in MS medium containing 30 g/L of

sucrose and 50 g/L. of inoculum size.
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Figure 2. Effect of inoculum size on hGM-CSF production during
batch suspension culture with initial sucrose concentration of 30 g/L.

Transgenic suspension cells were cultured under various inoculum

sizes (@: 20 g/L, O: 50 g/L, IE: 80 g/L, [J: 110 g/L).
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Figure 3. Change of cell size index at various concentrations of

sucrose in MS medium. Cell size index was calculated by dividing wet

cell weight by dry cell weight. (@: 30 g/L, (: 60 g/L, Il 90 g/L).
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Figure 4. Effect of initial sucrose concentration on production of
hGM-CSF with initial fresh cell concentration of 50 gfL. Transgenic

suspension cells were cultured under various sucrose concentrations

(@: 30 gL, O: 60 g/L, M 90 g/L).
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Table 1. Production of hGM-CSF in MS medium containing different initial sucrose concentration and inoculum size.
. Initial sucrose hGM-CSF {(ug/L)
Inoculum size (g/L) . —
concentration (g/L) 1 3 5 7 9(day)
20 30 7.40 2097 47.51 305.74 584.57 251.45
60 9.93 10.30 59.41 276.98 552.91 451.52
90 15.52 63.93 76.67 299.78 580.64 517.82
50 30 10.78 74.49 123.07 312.64 317.76 88.12
60 49.40 75.44 120.66 42113 559.90 304.14
90 82.66 156.84 196.63 460.28 649.49 513.97
80 30 27.13 146.10 197.69 270.81 196.8 59.44
60 65.16 94.65 162.65 398.47 540.83 211.86
90 59.63 45.15 187.44 452.87 638.36 409.75
110 30 18.54 32.30 187.92 BN 83.33 6.10
60 30.66 87.21 166.07 360.49 469.07 147.66
90 81.50 113.89 251.40 47698 720.38 349.63
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