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The Metabolic Flux Analysis of Corynebacterium Glutamicum NS611
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Abstract: In this paper, a metabolic network of the Corynebacterium glutamicum NS611 was estab-
lished and modified, It showed that glucose was mainly metabolized through the EMP pathway. In
the production phase, the metabolic flux of the pyruvate carboxylation was large. NADPH was not the
lirniting factor of the metabolism of Corynebacterium glutamicum NS611. The metabolic fluxes of the
Corynebacterium glutamicum NS611 with and without nitrogen starvation were compared. It showed

that the oxidation of the a-ketoglutarate should be properly retained to ensure the energy supply.
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Tab.1 Building blocks needed to produce ig of protoplasm

Hr ik 1 g AIRWATE R BTi& 7= 1 g S HERERT 4 E it

ik n/pmol n{C)mmol Rl n/pmel 7 (C)/mmol
GoP 205 1.230 AKG -7672.1 - 38.360
FoP 70.9 (.4254 R3P 897.7 4,4885
GAP 129 0.387 E4P 361 1.444
G3P 1496 4.488 NADPH 8159 8.159
PEF 519.1 1.5573 NADH — 3547 -~ 3.547
PYR 2430.8 7.2924 ATP - 17516 -17.516

ACCOA 3747.8 7.4956 GLU 8500 42,500
OAA 1786.7 7.1468 GLN 250 1.250
COy 1750 1.75
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Fig.2 The metabolic network of Corynebacterium giu-
tamicum NS611
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Tab.2 The equations derived under the pscude-steady state

assumption

S5 e FEFE

1 Gop 0.6067F1 ~F2-F12~F21=4¢

2 FopP F2-F3+0.6F15+0.6667F16 - F22=0

3 RUSP  0.8333F12-F13-Fl4=0

4 E4P 0.4F15-0.4444F16 - F31=0

5 X5P F13-0.5F15~0.5556F16=0

6 R5P F14-0.5F15- F30=0

7 GAP F3i-F4+0.3333Fl6-F23=0

) G3p FA-F5-F24=10
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11 ACCOA  0,6667F8 — (1.3333F10 - F27=0

12 AKG 0.8333F10 - F11 -~ F17+ F29=0

13 OAA F9~0.6667F10+0.8F11 -F28=0

14 NADPH (ﬁg§77=f<‘(];0+0.3333F12—0.2F17—F32
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Tab.3 Key metabolic fluxes in each phase

I I Il v v
TR (0~ (8~ (16~ (24~ (32~
8 h) 16h) 24h)  32h) 44 b)

F2  95.47 96.65 95.63  100.01 100.01
F7  38.81 —~1.64 -0.22
F9 4.75 11.18 31.43 49.01 36.80
128.88  156.9

-4.42 -15.19

F10  86.96 171.17 143.26

F17 18,12 22.97 51.03 61.25 45.99

F18 73.51 139.58  94.98  106.23 102. 64
F19 197.05 353.82 231.58  235.8 256.93
F20 0.52 4.8 13.92 27.67 12.56
F37 8.83 22.43 $.31 13.9 15.01
F38 0 5.15 20. 14 33.58 33.43
F39 0 4.42 13.42 27.67 12.56
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