17 3 Vol.17 No.3
2001 5 Chinese Journal of Biotechnology May 2001
CHO
200237
CHO
5.66mmol/L
0.21mmol/L 8%  T4%
50% ~ 70%
o
o
o
CHO
Q953 A 1000-3061 2001 03-0304-06
EPO
1
1.1
CHO EPO CHO
EPO CHO-DEH-2
DMEM F12 1:1 5% V/
/ V Gibco
USA

1.2

CHO 75mL
10mL
23 0.025% W/V
} 10mL
7 CHO 1:10
5  100mL o* 1* 2% 3* 4*
CHO 60mL 0* 4
CHO 1mol/L.  NH,CI
’ 4 0.025%
CHO CHO 10mL
4
2000-10-30 2000-02-19

* Tel 86-021-64253065 Fax 86-021-64253025 E-mail sz}'cqnéa%lﬁ]*‘
© RHF

M R SR EATIBE S 44828 http://journals. im. ac. cn



3 CHO

305
8mL 1.3.4 CHO
5 96h
#
60  75mL 5 0 _ Xos — X, 5
1# 2# 3# 4# Xs = SO _ S%
5mL Yx/ s X
S
37C 5% CO, Shellab
USA 2 v Py — P, 3
X, 1500r/min PIS TSy — S
15min -20°C Yis P
SmL S
X, n
2
Xn - Xm + Xs 1 2. 1
1.3 0.21 1.74 3.09  4.28mmol/L
1.3.1 CHO
3 96h
120h
1.3.2 5.66mmol/L.
Berthelot 96h  120h
1.3.3 !
OPA  Fluka USA
HP1100 Hewllet Packard USA
9
1 CHO 96h  120h
Table 1 Viable cell densities and glucose concentrations at 96h and 120h in the batch cultures of
recombinant CHO cells with different initial ammonia concentrations
Ay Gy Xo 96h 120h
/ mmol/L / mmol/L / 10° cells/mL Xo/ 10° cells/mL Gog/ mmol/L Xino/ 10° cells/mL G/ mmol/L
0.21 22.5 0.57 12.2 12 12.2 11
1.74 22.5 0.56 9.6 13 10.2 10
3.09 22.5 0.58 7.7 13 8.4 10
4.28 22.5 0.87 4.5 13 5.6 10
5.66 22.5 0.76 2.8 14 3.4 13
CHO
1
5.66mmol/L ATCC TIB 131 167.4G5.3 McQueen
0.21mmol/L Bailey ’ Ozturk
22% AB2-143.2
Miller "
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Fig.1 Effects of initial ammonia concentrations on the yield coeffi-
cients of cells versus glucose ® and lactate versus glucose ® 2 CHO
in the batch cultures of recombinant CHO cells 96h
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o Fig.2  The glutamine concentrations ® and the overall yield
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Fig.3 Effects of initial ammonia concentrations on the yield 2
coefficients of ammonia versus glutamine ¢ and alanine versus CHO 96h
glutamine ® in the batch cultures of recombinant CHO cells
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2 CHO 9%6h 3
mmol/L 3
Table 2 Concentrations of amino acids at 96h
in the batch culture with different intial
ammonia concentrations mmol/L 0.21 ~ 3.09mmol/L.
3.09 ~
Ao/ mmol/L 0.21 1.74 3.09 4.28 5.66 5. 66mmol/L
Asp” 0.04 0.04 0.05 0.05 0.04 50% ~ 70%
Asn” 0.01 0.02 0.02 0.02 0.02
Aer 0.08 0.15 0.13 0.15 0.14
His 0.08 0.10 0.11 0.11 0.10
Thr 0.23 0.26 0.28 0.27 0.26
Arg 0.27 0.30 0.33 0.34 0.28
Tyr 0.11 0.12 0.13 0.13 0.12
Cys 0.07 0.07 0.08 0.07 0.07 CHO
Val 0.21 0.25 0.28 0.27 0.26
Met 0.06 0.08 0.08 0.08 0.08
Trp” 0.03 0.04 0.06 0.07 0.05
Phe 0.10 0.12 0.13 0.13 0.12
lle 0.18 021 024 023 0.2 4.28mmol/L.
Leu 0.18 0.23 0.25 0.24 0.24
Lys 0.13 0.17 0.18 0.17 0.17
* The errors of these data were more than 20% because of too low the
initial and end concentrations of these ammino acids in medium. However the
others were not more than 10% . CHO
3 CHO
10’ cells/mmol
Table 3 The yield coefficients of cell to amino acids
in the batch culture with different initial ammonia
concentrations 10’ cells/mmol
Ao/ mmol/L 0.21 1.74 3.09 4.28 5.66
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Effects of Ammonia on Cell Metabolism in the Culture of Recombinant CHO Cells

SUN Xiang-Ming ZHANG Yuan-Xing"
State Key Laboratory of Bioreactor Engineering  East China University of Science and Technology — Shanghai 200237 China

Abstract The effects of ammonia on metabolism of glucose glutamine and other amino acids in the batch culture of recombi-
nant CHO cells were investigated. It was showed that the yields of cells to glucose glutamine and other consumed amino acids
decreased with the increase of initial ammonia concentrations. In the batch culture with initial ammonia concentration
5.66mmol/L  the yields of cell to glucose and glutamine reduced 78 % and 74% respectively compared to that with ammonia
initial concentration 0.21 mmol/L.  and the yields of cells to other consumed ammino acids also reduced 50% ~ 70% . The meta-
bolic pathways were altered in the cultures with the higher ammonia concentrations. The glucose consumption was more prone to
form lactate by anaerobic metabolism. In the glutamine metabolic process the reaction of glutamate to a-ketoglutarate by the glu-
tamate dehydrogenase was inhibited by ammonia and that by the glutamate amino transferase was facilitated. However the
yields of glutamate to glutamine decreased with the increase of ammonia concentrations showing that the reaction of glutamate to

a-ketoglutarate was inhibited by ammonia as a whole.

Key words animal cell culture metabolism CHO cell glucose glutamine ammonia
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