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ok (DFH A A 5 A, Jd AEE, 28 Axe Ass A58]9Sl
*], linear programming package(LINGO)®} spreadsheet package (EXCEL)S A}-&-3Fo] gk}, o] &
gt T2 oS A¥E v getA xdste dol ATE A, AFEATE RS ¢
g Wzl JEFs fdA ¢
= =l eE oA A 1 7] A, (D4 8.4 E(regulatory protein,
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1. Visual Programming

TE 22089 4L LabVIEW version 7.1(National Instruments Ltd.)ol A THEo] A a1,
1GByte RAMS 717 IBM Computerol| Al 2 Foj At} H Ao 82 e} Hd &
< 75171 $181A1, LabVIEWOl Al A 4 &}= Sub.VIQ! Linear Programming Simplex Method.VI
& AF&eFsiTh
2. Fundamental Modeling Symbols

AZH 28 YEYAS P48t e 2HEL 7|5 (Symbol), 1H(Arc), 715 X](Weight)2 -4
Ho] vt BEY 7|E+= FA(regulation)S 3% AESHE 7EEY JFEAE g HA
534 7|3 ER FEET ZERH, notgate, L HOIH V|EEL U] EEAHE ¥
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A AR A= A o] 9o, wmEAbo]o] AR HAxE ATt ©]= binary
system®. 2 UEE = Qle Ao a3 oR AFEE 4 qlth
3. Construction of Hierarchical Regulatory Network
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4. Central Metabolic Network of E. coli

B =fo A= o] A= ]2 central metabolic pathway of E. Coli [3]12 A €] ST}, central
metabolic pathway®l] T 217]e] ZAGdwWA FolA, F7|4d, &714, glucose, lactose,
succinate, acetate, enthanol, tryptophan metabolismell % 13719 A AMNAEE In silico
system®| S35}t

e = e e

.
Ttinmlus Level i B 51 Stimibis
¥ H Ghicose + Lactose

sersssasess Global contral

— — — — Local conbol

b mmm e — -

i
[ ]
1 1
| |
]
i ! i
1 ' i
1 ' 1
1 1
1 ' |
1 H i
1 1
1 ' |
' 1 Ha
H I EATTNEE vl H
' i § I '
! H N 1
: P ; i :
Regu].o)&."opemn MGl | i japer] ;: ' HG3 !
Lewe] H J i i ' + Wél: v,
[ 1 H it :
i 1 H
! F1 o pz| il P3| |
! S i 1 5:: H
H ' H HAl '
] ] H
I S Sl b b S e G SW3 b ;
I i OH [w |fad BG1 | LOH | |tk sG] OF |, 222 | o
! ' H HE '
Genei OFF BT ! i OFF Hrazd é:: OFF npl) :
| B o I
LEVEIi R : e ettt ____EJ: r“?’ :
[ S . S i sG3 [FPE] )
+ H - SRR R B ot | |
L ' '
Metaholic —_— T X vl
Patlraray Lewel
GLC lacE LCT: lac¥ LTSt

Fig. 1 Hierarchical regulatory network

5. Composition of In silico system
In silico system> FA| W7FX 2 G4 o] FHo]Q)t}; Extracellular Environment Setting Mode
and Constraints, Optimal Flux Distributions and Time Profile for Substrates, Dynamic Flux

Distribution, Dynamic Hierarchical Regulatory Network.
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glucose : 1.6 mM, lactose : 5.8 mM, tryptophan : 1 mM delay time : 0.5h)¥} SISz
(glucose : 6.5 mM, lactose : 3.0 mM, tryptophan : 2.0 mM, Oxygen : 15.0mM)=S A 3} At}
Case Study 1. Glucose and Lactose in Medium

M F-37 9 glucose®} lactose”} A= A9, t=0h)° A t=4.45(h)°| A glucose”} Tj
ALE ATt t=4.45(h)o A t=4.95(h)°l| 4] = alternate carbon source®! lactoseE TIAFSH?] 98k
gene=°] W& AL, t=4.95h)° A t=8.59(h)T-7}F 5 Lactose”} thAE AT}
Case study 2. Glucose and Tryptophan in Medium

M E L F-27 o glucose®} tryptophan©] EA3F= A 9-ol, t=0(h)oll 4] t=4.45(h)°| A glucose
YAFT-ZEO] AL, t=4.45(h)ol| 4] t=4.95(h)ll A= alternate carbon source$! tryptophans TthA}S}
=Y Fed gato] HEHHAT. =4.950)°NA t=8.59(h)e] T3t F<F tryptophan’} A}
¥, tryptophanO] AHE = 9 tryptophans A XAl S17] 1841 #rpABCDE7} 7
SH| 2 3 H AT
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