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Abstract: E. coli has clear genetic background and is easy to be cultured, so it has been widely used in a variety of
biochemistry, biotechnology research as the mode microorganisms. In this work, a small E. coli metabolic system has
been built in the cobra workspace. 25 enzymes in the metabolic system were separately knocked out and the metabolic
system was investigated by FBA (flux balance analysis) and FVA (flux variability analysis). By combing the outcome of
the analysis, we could infer the role played by the various enzymes in the E. coli metabolic system.
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Figure 1. Changes in reaction ATP synthase after the knockoutof
different enzyme
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Figure 2. Changes in flux range of reaction ATP synthase after the
knockout of different enzyme
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Figure 3. Changes in reaction Biomass after the knockoutof differ-
ent enzyme
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Figure 4. Changes in flux range of reaction Biomass after the
knockoutof different enzyme
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Figure 5. Changes in reaction glutamate transport after the knock-
out of different enzyme
5. )RR glutamate transport ZERET BENEERIEE
EHEL

56

120
100
80
= 60
=
=40
20

0 n " " " n " L i n " L " PR— " J
_201234567891011121314151617181921)212223242526
E

Figure 6. Changes in flux range of reaction glutamate transport
after the knockout of different enzyme
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Figure 7. The all reaction FBA knockout enzyme ENO metabolic
system results change
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Figure 8. All knockout enzyme ENO metabolic system response
changes in FVA results
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Figure 9. Changes in the knockout enzyme PDH metabolic system
in all the reaction FBA results
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Figure 10. knockout enzyme PDH metabolic system in all reaction
FVA results change
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Figure 11. Knockout enzyme the FUM metabolic system, all the
reaction the FBA result of changes
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Figure 12. knockout enzyme the FUMF metabolic system, the whole
reaction FVA results change
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