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AR FE A 3x10°~4x10° cells/mL 89 FAndd R EIF. EAHH 12d 09 A itz b, 11G-S @i R R E@mIE &
1% %) 7.8x10° cells/mL, Pro-UK #9R& K B RFEM A 8 570 [U/mL, ik b, 53 FRT Lk EF Az RA 5H
BEF 1G-S afE 6 & K BAARMAFAE, A3z iF B 11G-S e b A Kik £ (1) & FRAFAIZFRG 1G-S ales; Fkn
BRFPEI 1G-S @p) B AR E (0y,) FPERBEILIEHEE () ¥ & TR BBKRIZHG 11G-S @he.
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Evaluation of the critical process parameters for the
cultivation of recombinant Chinese hamster ovary cells in
serum-free fed-batch mode

Xingmao Liu , Hong Liu , Lingling Ye, Shichong Li, Benchuan Wu, Qiwei Wang, and Zhaolie Chen
Institute of Biotechnology, Academy of Military Medical Sciences, Beijing 100071, China

Abstract: Taking a suspension adapted recombinant CHO cell line, 11G-S expressing human Pro-urokinase (Pro-UK) as the
object of study, the impacts of different feeding nutrients, the start time of feeding and cell inoculation density on the growth
and Pro-UK production of 11G-S cells in serum-free fed-batch culture were evaluated in 100 mL shacking flasks. The results
indicated that amino acids, serum-free supplements and inorganic salts played important role in cell growth, cell viability and

protein expression. And the effects of cells fed-batch culture was much better with the initial cell inoculation density at
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3%x10°~4x10° cells/mL and the start time of feeding set at 72 h, a maximum viable cells density of 7.8x10° cells/mL with a peak
Pro-UK activity at 8 570 IU/mL was achieved during 12 d fed-batch culture. Further, the x of the 11G-S cells at the middle phase of
the fed-batch culture, and both the g, and g, of the 11G-S cells at the middle and later phases of the fed-batch culture was higher
than that of the 11G-S cells at the same phase of the batch culture, respectively.
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F1 FRBMAEFES X 11G-S WA EFHR AN
Table 1  Effects of different feeding nutrients on the growth and Pro-UK production of 11G-S cells in fed-batch cultures

Feeding nutrients FBO FBI1 FB2 FB3 FB4 FBS FB6 FB7 FB8
Glutamine - + + + + + + + +
Amino acid - - + + + + + T +
Vitamins - — — + — + + + +
Trace minerrals - - - - + + + + +
Hypoxanthine - - - - - - + + +
serum-free supplements - - - - - - _ + +
Inorganic salts - - - - - - — _ +

+: supplemented with the nutrient; —: without the nutrient.
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4t (Innovatis, Germany) #E17I% 4R TTECANE J1 5
Bro KA YSI 7100 228 AW R%E (Yellow
Springs Instruments, USA) & &kl 40 ffd 85 57 b
MR . FLER RIS Z B R B . SR AR ST 4
B B AR Pro-UK HYRAMNAT 4 B 1
fige TG
1.2.6  Zi/F4H

Bn s Rk SPSS 13.0 BT #ATGE 1430 H7 L 21
) 22 51 R XU t K3 Ay 22 73 M (P < 0.05 AT %L
BEEZER).
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Fe bR AR W], H o A A KT 2 L R R
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A e RS AN IR T S FB2~6 4 5L 06 Ay I B 22
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Table 2 Effects of different feeding nutrients on the growth and Pro-UK production of 11G-S cells in fed-batch cultures

FB2 FB3 FB4 FB5 FB6 FB7 FBS

FBO FB1
Max viable cell density (10° cells/mL) 39.1 41.4
Final viable cell density (10° cells/mL) 27.3 30.3
Final cell viability (%) 90.9 93.1
Max Pro-UK activity (IU/mL) 5236 5367

61.4 61.2 62.9 61.1 64.3 65.2 72.3
27.9 23.3 26.1 29.6 31.5 45.7 66.1
74.6 72.8 72.7 74.1 74.5 85.7 96.7
6877 6938 7189 7035 7198 7796 8213

Data represent the means of three experiments.

F 3 minACHARTE X 11G-S 4B A0 1 S5 5R AY B2 N

Table 3 Effects of the starting time of feeding on the growth and Pro-UK production of 11G-S cells in fed-batch cultures

48 h 72 h 96 h
Max viable cell density (10° cells/mL) 68.47 72.58 60.13
Max Pro-UK activity (IU/mL) 7384 7910 7150
Final viable cell density (10° cells/mL) 51.37 55.01 46.19
Final cell viability (%) 93.9 94.1 923

Data represent the means of three experiments.
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Table 4 Effects of inoculation density on the growth and Pro-UK production of 11G-S cells in fed-batch cultures

Inoculation density (10° cells/mL)

2 3 4 5
Max viable cell density (10° cells/mL) 74.69 76.37 72.67 68.21
Max Pro-UK activity (IU/mL) 7 604 7970 7941 7389
Final viable cell density (10° cells/mL) 50.75 53.46 49.26 45.83
Final cell viability (%) 94.5 95.8 95.5 91.3
Data represent the means of three experiments.
A B
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Fig. 1 The growth (A) and Pro-UK production (B) of 11G-S cells in serum-free fed-batch and batch culture. x: viable cell density in
batch culture; *: cell viability in batch culture; +: p in batch culture. (B) m: Pro-UK activity in batch culture; (A) O: viable cell density
in fed-batch culture; o: cell viability in fed-batch culture; A: p in fed-batch culture; m: Pro-UK activity in fed-batch culture. Data

represent the means of three experiments.
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Culture time (d)

E 2 11G-SYApEXMERMEFFARIEFPHEES
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Fig. 2 The metabolism of glucose, lactate and glutamine of
11G-S cells in serum-free fed-batch and batch culture. m: g, in
batch culture; O: Qg in fed-batch culture; A: Q. in batch
culture; A: Qi in fed-batch culture; €: ¢g, in batch culture;

< Qg in fed-batch culture. Data represent the means of three
experiments.
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f(—0.24+0.11) umol/(10°cells-d), XLt T 11G-S bioproduction. BioProcess International, 2006, 4: 30—40.
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