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Enhanced production of hGM-CSF by temperature shifting

in transgenic Nicotiana tabacum cell suspension cultures
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Abstract

Human granulocyte-macrophage  colony-stimulating factor (hGM-CSF) is a
glycoprotein that stimulates the production of granulocytes, macrophages and white
blood cells. hGM-CSF secreted by transgenic Nicotiana tabacum suspension cells was
unstable in the culture medium and rapidly degraded by extracellular proteases. In
order to reduce extracellular protease activity, culture temperature was lowered. Then,
the production of hGM-CSF by transgenic plant suspension cell cultures could be
enhanced by reduced degradation of hGM-CSF at low temperature.
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AstA 2 G2 A ascorbic acidE H71EFE oMY, cryoprotectant2 22| 2 betaine&
FEEE H7Ist DCW, AXAZNAF, AZYES, AE lysis, WA W @92
w3l ad &4, wiA W hGM-CSF9| A4H3 wsts d&siit.

Az 2 I
AEF
B d3o) AlR3 2 A3d dgMEe ARYTuZREH £ B2 Nicotiana
tabacum A EFo|t}. o]= Agrobacterzum tumefaciensS ©o]&3le] FA HIFEHF O

o}, hGM-CSFE Aj4kett}.

njj ok

A} A 2] 2= Murashige?} Skoog(MS) 7]E8] ]of| 0.2 mg/L 2,4-dichlorophenoxy-
acetic acid(2,4-D), 0.02 mg/L kinetin, MS vitamin, 0. g/L. myo-inositol, 30 g/L
sucrose S #H7}ste] AMLEITH pHE 598 9E H 121°C, 1.27]4dA 71 =

7] @73 5 02 mm filter2 |33+ kanamycin FZ8%S 100 mg/LY FX7}
Se2 g AXEe D84 A MPlolA 25°C, 120 pm, G2
A F3 ko

HA H]—ﬁ

AZ WAL dry cell weigh(DCW)E ZA3ste] A3t 100-mL Erlenmeyer

flaskol] A )kt @A EE Buchner funnels ©]-8-3te] 2] AellA Algo]

oo AUt FHFE 233 AFHI F, AFHZE o] &3ty FE& AA
Z

1 v FAES =43 weighing dishd] HEE KADO} 33AHLEZ fresh cell
weight(FCW)E —?]—‘74 39tk FCW 24 % 60°CY] drying ovenol| A 24A]7F &9F &
Fol & w712 A 6}04 DCWE =A3lgct 4| E£327]X4= FCW/DCW=Z e}
Utk HME A2 Y9349 Af2o Fgste vgFAgoln, B4 =3
o] fluorescein diacetate(FDA):—; o] &3ty AMEY 7pEEs] aiol esterase-‘l] A
S /i ER st SHASE YAsta UE N tabacume] MEATZ|A| G

£ 17
s AUE AEL®%)S SAHNHDL? HEIL lysis HEA wiAZ HJ%%
esteraseS FDAZ o]L3la] 833 Agsozn 714 AE lysis IS A3}

ot vl A B as A4S 2487 Y 3 F Anson's methodE A3
2, WA 2 2u)E hGM-CSFe] %& ELISA ¥< ol &3t Z4atqirt
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T =7 H]EQ— ascorbic acidE 713t A X7} B3 AZFALS HPOoH, H
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o] AL okt M T A AES PAE TEL betained] HEEA W
olith i 7] M2 lysis A= wlF FHHEH A2 wjde A2t dET
Ao vlEled A& A X lysisE H GO0, ascorbic acid® H] ¥ T7] AE 2] lysis
Ao EFH7} AL GG HFig. 1d). EF AL HE betaine(l mME A E
7t lysis HE A& FLAAHFig 1d). Wi S ALL2Y 25 HE F HjA
Ul gld 23 524 A4S ST A, 2T X Hls) ¥ duld #
8 54 AL e AchFig le). 21208 wgF FW o|F “uld Ff 54
of o3 F43% hGM-CSF £a1E ZAAZFoEN FHFog 2T A X H
3] =2 hGM-CSF A2+ S G2 A Z th(Fig. 1f). Ascorbic acid H7} %, ujof Ful
o betaine(l mM)& H7fstd A2o 2 WY S off, hGM-CSFS] *3’;}"&% S By
Ao vlsle] Ho 2.18) 742 E=A §-RA A A SHFig. 16).
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Fig. 1. Effects of temperature shifting on (a) cell growth, (b) cell size, (c) viability, (d)
extracellular esterase activity, (e) extracellular protease activity and (f) the production of
extracellular hGM-CSF. @, control; O, shifting to 15°C at 6 day; W, ascorbic acid(0.5 mM);
[, shifting to 15°C at 6 day with ascorbic acid(0.5 mM); A, shifting to 15°C with betaine(1
mM) at 6 day and ascorbic acid(0.5 mM); A, shifting to 15°C with betaine(10 mM) at 6 day
and ascorbic acid(0.5 mM).
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