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Effects of Sucrose Concentration on the Production of hGM-CSF
in Transgenic Plant Cell Suspension Culture
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ABSTRACT The effects of sucrose concentration on the secretion of hGM-CSF, total protein and protease into
the medium were investigated in transgenic tobacco cells. The dry cell weight (11.22 g/L), hGM-CSF (181.53 ug/L)
and total protein (66.8 mg/L) were detected as highest at 30 g/L sucrose and protease activity (2660 U/L) was
highest at 120 g/L sucrose after 5-day culture. However after 10-day culture, the maximum dry cell weight (28.36
g/L) was found at 60 g/L sucrose while the maximum hGM-CSF (95 ng/l) was appeared at 150 g/L sucrose. The
total protein and protease activity was secreted as 52.28 mg/L and 3430 U/L, respectively in the same culture.
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9lt} (Champlim et al. 1989; Antman et al. 1998).
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Figure 1. Effects of sucrose concentration on the dry cell weight and the cell size index during suspension culture. Cell size index
was calculated by dividing wet cell weight (WCW) by dry cell weight (DCW). (A - dry cell weight, B - cell size index)
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Figure 2.

B - total secreted protease).
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Effects of sucrose concentration on the secretion of total protein and protease during suspension culture. (A - total protein,
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Figure 3. Effects of sucrose concentration on the secretion of
hGM-CSF during suspension culture.

3}, A17]9] Figure 3¢] Z3bol| A vl 5YF sucrose®] F=
7} Z7Hgo) WEk hGM-CSFe) Abao] 74 Ans
sucrose 57} Eo}A|H protease?] EAdo] ol AL
hGM-CSF7} Bajulo] A4 aleo] gad Aoz
gt

o ok
h 4 -1

B o)M= hGM-CSF 447} =99 232
B A Z A sucrosed] FE7F Wi wiAW EHlE hGM
CSF, 28u] guid, ggu ghd Fa g A
= weth 10, 30, 60, 90, 120, 150 g/L] sucrose 5
2 ujorst A3 sucrosex =7 30 gLy W ARFHL
11.22 g/L, ¥1]¥ hGM-CSF9] ok& 181.53 pg/l, 1]
Z2ONAL 66.8 mgLE ABAH 59 w Y =& #
Vel s, sl Ba g4 sucroses=7F 120 g/LY
w 2660 ULS & yehhith ey wid 1094
sucrose’ 5= 60 g/lLollA HFxF o] 2836 gLE 7MY &
28 e ukiy Bug hGM-CSF9] Ao 2k 95 pgl=
sucrose s =7t 150 gL o) 7Hd E& e JeRigith

s
v

o it bt 3

g &1

AL A

B dTE AAARe) AGAUAr S gAY 2l
A5 0, 0|7, 4F3E 2213 A] 9] Brain Busan
214131014 Q1] M UL ol FaE ] om, ol A}
=gk

—
g2

Antman KS, Griffin JD, Dlias A, Socinski MA, Ryan L,
Cannistra SA, Oette D, Whitley M, 3rd Frei E, Schnipper
LE (1998) Effect of recombinant human granulocyte-
macrophage colony-stimulating factor on chemotherapy-
induced myelosuppression. J Med 319: 593-598

Ceriotti A, Duranti M, Bollini (1998) Effects of N-glycosylation
on the folding and structure of plant proteins. J Exp Bot
49: 1091-1103

Champlim RE, Nimer SD, Ireland P, Oette DH, Golde DW
(1989) Tretment of refractory aplastic anemia with recom-
binant human granulocyte-macrophage colony-stimulating
factor. Blood 73: 694-699

Hong SY, Kwon Th, Kim OH, Lee JH, Jang YS, Yang MS
(2001) Production of biologically active hGM-CSF by
transgenic plant cell suspension culture. Enzyme Microb
Tech 30: 763-767

James EA, Wang C, Wang Z, Reeves R, Shin JH, Magnuson
NS, Lee JM (2000) Production and characterization of
biologically active human GM-CSF secreted by genetically
modified plant cells. Protein Expres Purifs 19: 131-138

Kurata H, Takemura T, Furusaki S, Kado ClI (1998)
Light-controlled expression of a foreign gene using the
chalcone synthase promoter in tobacco BY-2 cells. J
Ferment Bioeng 86: 317-323

Kwon TH, Shin YM, Kim YS, Jang YS, Yang MS (2003)
Secreted production of hGM-CSF with a high specific
biological activity by transgenic plant cell suspension
culture. Biotechnol Bioprocess Eng 8: 135-141

LaCount W, An G, Lee JM (1997) The effect of
polyvinylpyrrolidone (PVP) on the heavy chain monoclonal
antibody production from plant suspension cultures.
Biotechnol Lett 19: 93-96

Lee JS, Choi SJ, Kang HS, Oh WG, Choi Kh, Kwon TH,
Kim DH, Yang MS (1997) Establishment of a transgenic
tobacco cell suspension culture system for producing
murine gramulocyte-macrophage colony stimulation factor.
Mol Cess 7: 783-787

Lee JH, Kim NS, Kwon TH, Yang MS (2002a) Effects of
osmotic pressure on production of recombinant human
granulocyte-macrophage colony stimulating factor in plant
cell suspension culture. Enzyme Microb Tech 30: 768-773

Lee JH, Kim NS, Kwon TH, Jang YS, Yang MS (2002b)
Increased production of human granulocyte-macrophage
colony stimulating factor (hGM-CSF) by the addition of
stabilizing polymer in plant suspension cultures. J Biotechnol
96:; 205-211

Lee SY, Cho JM, and Kim DI (2003a) Stability enhabcement
of hGM-CSF in transgenic Nicotiana tabacum suspension
cell cultures. Biotechnol Bioprocess Eng 8: 187-191

Lee SY, Cho JM, Kim DI (2003b) Effect of bacitracin on
hGM-CSF production in suspension cultures of transgenic
Nicotiana tabacum cells. Enzyme Microb Tech 33: 353-357

Magnuson NS, Linzmaier PM, Reeves R, An G, HayGlasee K,



2

HHHSE ASHEOM Sucrose SE7H hGM-CSF M40 DIX= &g - 167

0

Lee JM (1998) Secretion of biologically active human Physiol 13: 473-479

interleukin-2 and interleukin-4 from genetically modified Pauline MD (2000) Foreign protein production in plant

tobacco cells in suspension culture. Protein Expres Purif tissue cultures. Curr Opin Biotech 11: 199-204

13: 45-52 Wright A, Morrison SL (1997) Effect of glycosylation on
Murashige T, Skoog F (1962) A revised medium for rapid antibody function: immplications for genetic engineering.

growth and bioassay with tobacco tissue cultures. Plant Trends Biotechnol 15: 26-32

(HFYA 2004 49 79, FLA} 20043 69 1)



