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Fig. 1. The sub-networks. It has three layers and weights on the edges. (a) ptsGHI-crr. (b) cydAB.

D; stimulus, O; sensor/regulator, . gene, (—®); activation, (— —— -*) inhibition.

2. Levels of strength

Strengtht I A U] FE o2 E/F33 L, edgestol] YEFARATH Weak(0~3), Intermediate(4),
Strong(5~6), Very strong(7~). Intermediate level2 2]% T+ F metabolitesE &3] A}
N7 AEE gened expressionAZ F AE oz Ao dt} Weak level interactione ¢l
© 1}, metaboliteZ A} Al71A] Esl= AEo]al, strong® very strongS metaboliteE Al A

4 g e Axe] A7l Bok ¥ ASHA geneE expressiondts A-¢-E A oJgttt. o 7|4 Edges
9] “0"€ regulatory proteins ¥ target genes AFololl oFF# interaction®] &S on|dt1L

“0” gkol sl genesoll HEE T

3. Integrated framework
29 BgH ZHdYars A A FEoE o]Fojx <tl ; FBA module, weight-

added regulatory network module, differential analyzer module.

FBA module | A& F+5FH A E W9 flux o #54 sl HolAdd&o] ALt €t
olefgt dF& s, drAERS A7 drEAES FHoE A T4
= A4 2] (dynamic mass balance)F Bl = YEMNIL, FALEH 713 A o] E-AGFA] A4S

& E (matrix) FEl = YERATE [1, 2, 4].

S-V=0
AZIA S v GEAFALL, V = ZEEY dHoltt. 99 AS E7ISEA, HA
FrE Ee g, Bgo A, vt 22 Al 20 ES FUbet o 7)o
7F 153 JFEAE 7HH ZEUEY A AAHE A4 W3l (genetic changes)2}
2e FIHQ AgEzAEe] A&HTh o Agk xde osA Yy F
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1. Model prediction using integrated framework in aerobic batch culture with glucose and acetate

reutilization

M A SR matrix (Stimuli and Sensors/Regulators Interaction Matrix)oll 2@l 4], glucose(S1)%}t
aerobic condition (C1)oll #H&-3}&= sensors/regulators®] “El7} weightoll o]a|A A4t} SR
matrix®] 0 column< stimuliE YERM, S1& 1 columnel aFE . o] Slo| g3ks Wt
sensor/regulators®] 1 rowell U= weigtholl &8 2H e} weba] Slo 284 CRP, FruR,
and Mlc7} inactive® i, FadR¥} PdhRo| active HoJHt}. Clel| ¢ ajiA+= ArcAe} FNRo| zZ+zt
inactive ¥ %1tk StimulusollA S13} Clo] £j%-o ztzt E=Ajste g Aejgho]l “07dl A “1"= W3k
%31, Sensor/Regulators®] AEigkS 7Fgxlol ofsiA, A=, 1 Aejgle] “17 Ee “-17¢]
ARkS 7Hn, olelgh o] frell A FadRe] weight gro] “27#k& Aebie, Fejgke] 15 7HIth

SR matrixol]l ¢]38}4] sensor/regulators®] AEj7} AA =W, 1 AEgko] RG matrix® A& % o]
target genes® AE]l 2 gene expression levele] ZAFT} (Table 1). 9714 Z+ genes?
active/inactive B¢} strengths T genes? weight ol 9aiA ZAAFHT o]z|dt =}
oA o =% HZE genes? active or inactive statets EAFE 93t 7] o= ZLsHA &
ok o]2lgk genes® HEZ glucose?t T &MIE= AZAA] AL FAEY Glucosed time
profiles< parameters(from FBA, from literature[4])& AF-&3}¢] differential analyzer module
of oA A = AT

Glucose”’} ©F &H] H™H, S1(1) > S(O)°] FH, ME £|F ] acetate’} SA5F7] W&o S3(0)
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> S3(De] ezt €nh ol= AME R 3] WstE ou|sir, A UES AT AsAHoR
44 WIS RBARSYE Acetateo] oJ&lA FadR(-1)°] inactive %3, FruR(1), PdhR(1)o]
active¥] o] 1 t}. Glucoseol 9&S W= CRP9 Mic interaction®] 1222 ¥ o] i, FadR¥}
FruRe WF 2 242} inactive, active® o] K Th ArcA$t FNRE 593 HElE 4= AT

Table 1. Comparison the simulated expression levels of genes and experimental data obtained from

S
© = S
- R T - A = - S O I - B =T O
= g R 3 S S 3 3 s x 1S T N )
~ = S ] N S = < X S 3 ¥ <
g = 3
3
Glucose
0~7.1 VS VS ST VS WK ST VS T ST VS ST ST T
Metabolism
Lag 7.1~7.5
Acetate
7.5~10.2 VS ST ST 1) VS ST VS T ST WK WK ST ST
Metabolism
15 0.29 0.47 | 0.47 1
Experimental Data
~ 17 ~ 9.5 0.2 1.8 3.5 3.9 13 ~ ~ 0.22 ~
[3]
39 0.44 0.54 | 0.54 2.4

aerobic batch culture with glucose and acetate reutilization.

WK: weak(0~3), IT: Intermediate(4), ST: Strong(5~6), VS; Very Strong(7~)

[] : active state of gene, [l : inacitive state of gene.
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