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1. Construction of hierarchical regulatory network
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Fig. 1 Hierarchical regulatory network.
2. Combination of hierarchical regulatory network and dynamic simulation module
P e Al2"S A #42 2 UEYA BEY 54 BEAN BEo AAE
Fole] o] FojXY. fFHA A UEYAT 4 W wE A ol F(regulatory
protein), @& Bl Fdate] EA I HlEY, dhulde] It FaE 913 A A A k(delay
J

]
O b
tme)3t & ARE AFo, o|F mEE BH BA BES AfrAoR g
=
=3

At $Ax 2 owEe uEAL YALEEo] AtzrAoR H&dH, A7
Qo] HZAAA o r Wzt w WS, AE Aol dojuA e e

AT

A EE BAAE §AA 24 UEICAA AdE AdRAdES LT oEA,
A7, AER, 7149 w=WE ada 35 B 24 o AAEA Wi, AlEe]
AH-IA4 S Yell= 712 559 time profilese 7 Hsbo] W7sk AFH FAA 24
HES Fo| 27 W3 AES deisy. Wstd 842 oA ASH fdx 24
UE A M2 AF2AES A st olgA AlTA 32 =24 UEY=A
REoA AAEE AR 2 RAF EEOA AHE BRI AR AAROEHA, 7

e Al aEo] dPET

i

=
T

1. Growth rate and uptake rate prediction of E. coli on growing on single carbon sources
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Table 1. Growth rate prediction of E. coli on growing on single carbon sources.

Carb Experimental Date Simulation Results
arbon

Source Maximum specific uptake rate =~ Maximum specific =~ Maximum specific uptake rate

mmol g-DW' e h'l) rowth rate (h'l) (mmol g—DW'1 . h'l)
g g

Glucose 9.8 0.738! 0.77
Succinate 17.8 0.445! 0.45

Acetate 13.2 0.25"! 0.27

Table 2. Uptake rate prediction of E. coli on growing on single carbon sources.

Experimental Date! Simulation Results
Carbon _ _ Maximum specific Maximum specific
source Maximum specific By-product
¥ uptake rate of O2 ) uptake rate
growth rate (h™) - quotient L
(mmol g-DW™ «h™) (mmol g-DW™ «h™)
Galactose 0.69 17 0.24 7.3
Mannose 0.38 6.8 0 4.6
Glycerol 0.87 21225 0.02 16.6
Pyruvate 0.48 29.9 0.24 14.5
Glycolate 0.21 22.1 0 22

2. Growth of E. coli on a mixture of glucose and fumarate, and lactate and fumarate
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Fig. 2. Growth of E. coli on a mixture of glucose and fumarate(a), and fumarate and lactate(b).

|

[1] Andersen, Klaus B. and Kaspar von Meyenburg, 1980. “Are growth rates of Escherichia coli in
batch cultures limited by respiration?”, Journal of Bactoriololgy, 144:114-123.

[2] Lee, Sung Gun, San il Han, Kyung-Hoon Kim, Young Han Kim, and Kyu Suk Hwang, 2005.
“Modeling of in silico microbe system based on the combination of a hierarchical regulatory

network with metabolic network”, Journal of Control, Automation, and Systems Engineering, 11:
843-850.

[3] Narang, A., A. Konopka, and D. Ramkrishna, 1997. “New patterns of mixed-substrate utilization
during batch growth of Escherichia coli K12,” Biotechnoogy and. Bioengineering, 5: 747-757.

[4] Varma, Amit, Brian W. Boesch, and Bernhard O. Palsson, 1993. “Stoichiometric interpretation of
Escherichia coli glucose catabolism under various oxygenation rates”, Applied and Environmental.
Microbiology, 59: 2465-2473.

[5] Edwards, Jeremy S., Rafael U. Ibarra, and Bernhard O. Palsson, 2001. “In silico predictions of
Escherichia coli metabolic capabilities are consistent with experimental data”, Nature

Biotechnology, 19: 125-130.

2

+ 2
S

R4
Jou
Jon

'S O1ED E& H122 Hi1a 20065



