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Figure S1: Simulated time course of WT, ApykF', Apgi and Appc

The blue, red, green, and magenta lines indicate WT, ApykF, Apgi and Appc, respectively.

A. Metabolite concentrations; B. Enzyme concentrations; C. Rates (Specific growth rate

[s.g.rate]; flux; phosphorylation rate [p.rate]).
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Figure S2: Comparison of the simulated flux with the experimental flux [1] for Apgi at 16 h,

21h and 23h, respectively.

The indexes of the reaction names indicate 1: v_Pts4, 2: vE_Pfk-vE_Fbp, 3: vE_Fba, 4:
vE_Gapdh, 5: vE_Gapdh, 6: vE_Pyk-vE_Pps, 7: VE_Pdh, 8: vE_Pta, 9: vE_Cs, 10: vE_Icdh,
11: vE_okgdh, 12: vE_Sdh, 13: vE_Fum, 14: vE_Mdh, 15: vE_Mez, 16: vE_Ppc-vE_Pck,
17: vE_Icl, 18: vE_Ms, 19: vE_G6pdh, 20: vE_6Pgdh, 21: vE_R5pi, 22: vE_Ru5p, 23:
vE_TktA, 24: vE_TktB, 25: vE_Tal, 26: vE_Edd.
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Figure S3: Comparison of the simulated flux with experimental flux [2] of WT at different

dilution rates in a continuous culture.

The indexes of the reaction name indicate 1: v_Pts4, 2: vE_Pgi, 3: vE_Pfk - vE_Fbp, 4:
vE_Fba, 5 : vVE_Gapdh, 6: vE_Gapdh, 7: vE_Pyk - VE_Pps, 8: vE_Pdh, 9: vE_Ack - vE_Acs,
10: vE_Cs, 11: vE_Cs, 12: vE_Icdh, 13: vE_akgdh, 14: vE_Sdh, 15: vE_Fum, 16: vE_Mdh,
17: vE_Mez, 18: vE_Ppc-vE_Pck, 19: vE_Icl, 20: vE_Ms, 21: vE_G6pdh, 22: vE_6Pgdh, 23:
vE_R5pi, 24: vE_Ru5p, 25: vE_TktA, 26: vE_TktB, 27: vE_Tal, 28: vE_Edd.
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Figure S4: Effect of Crp regulation on dynamic behaviors.

The blue and red lines indicate WT and the virtual mutant lacking a Crp-cAMP complex,

respectively.

A. Metabolite concentrations; B. Rates (Specific growth rate [s.g.rate]; flux; phosphorylation

rate [p.rate]).
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Figure S5: Effect of Cra regulation on dynamic behaviors.

The blue and red lines indicate WT and the virtual mutant lacking of a Cra-FBP complex,

respectively.

A. Metabolite concentrations; B. Rates (Specific growth rate [s.g.rate]; flux; phosphorylation

rate [p.rate]).

12



<

~ ~ ~ ~
o s s o
« @ @ «
= T x =
o S = S =
© © oW © o W e o5 ©
[T} _m o _m M _m s
= L L =
~ ~ ~ ~
=l =l =l =l
< M N = o a - o = N © = o o © = ~ E)
s & s & - s s Z s g - < <
[Ww] uonenuasuon [Ww] uopenuasuod [1/6] uogenUasuoy [Ww] uonenuasuog
] ] ] ]
o s s o
© © © ©
= = =
S = =
9 o< e G - -
] _m o _m < _m 7]
- -+ -+ -
. ~ ~ ~ ~
‘s
" -t ~ =] Znu o~ w o nunu -t ~ ~ nunu =t o~ n.dnu
P - = - = ®
' s = & = s & & & s 2 2 2 =
[Ww] uonyenuasuoy = = e = = <
[Ww] uopenuasucy [inw] uogeuaoU0d [Ww] uonesuasuoy
] ] ] ]
o s s o
« @ @ «
4 S £ S
(5] © om © o9 © o ©
=1 £ E O Ed
o 5] F< ]
- - - -
~ ~ ~ ~
‘=
=l =l =l * =l
.uH mma ~ - o g 5 g 8 § ° ] - o = am wo - ~ o
uopenuasuo s 8 & © < w] uoijesjuasuo
il ey o] Ty UopEaUeoUoS [Ww] uopesuesuos W ey 2
~ ~ ~ ~
o s s o
« @ @ «
= = =
x -5 B oS g «%h .
£t £e £°
- - - -
~ ~ ~ ~
o = = o
N - g o @ @ % N o ° v ¥ N © L] - ] =
- S s & & o s 8 & o - S

[1/6] uogenussuon

[lww] uopenusosuoy

[lww] uopenussuoy

[Ww] uopeuasuoy

Time [h]

Time [h]

Time [h]

6PGL

GOX

OAA

x10°

MAL

~ ~ ~
o o s
© © ©
S = W
w O W w O w
£ ET
[ [
- - -
~ ~ ~
o o =
2 3 8 = 4 ¢ z 8 = e -
g e g s Z s 2 : H1 S
Ww] uofreUadUCD
[Ww] uopeRUadUOD [Ww] uopenuasuog
] ] ]
e e e
« « @
= =
ook 2%
£ © o ©
Ex £ u
[ [
- - -
~ ~ ~
) ) )
o = o =] -t ~ ~ - = w o~ w - w =)
- = s s & o 8§ 235 3 g
[Ww] uonesuasuod [Ww] uopenuesuon < < <
[Ww] uopenuasuon
] ] ]
e e e
« « @
Eo )
Y © ek ®
=g~ £ »
5] 5]
- - -+
~ ~ ~
) ) )
s -+ ™ ~ - = -] -3 -+ ~ =] ~ w - w =)
s s S = s = S =2
[Ww] uopenuasuoy = S
[Ww] uogesuaouog [Ww] uopeUasUOD
~ ~ ~
o o s
© © ©
= =
= =
e o [CH T w
E © £ <
5] 5]
- - -+
~ ~ ~
o o =
a2 M N = = = @ N = o = m N = o
s & & 5 o s &8 &8 o s &8 s &

[Ww] uopenusouo

[Ww] uopenusouo

[lww] uopenuasuod

Time [h]

Time [h]

Time [h]

13



mu VP151 VP154
0.8 4000 4000
= 0.6 — 3000 —_
T = T 3000
= 04 = 2000 =
2 E E, 2000
T 02 = 1000 =
e 2 2 1000
0.2 1000 0
4 6 8 10 12 0 4 6 8 10 12 0 2 4 6 8 10 12
Time [h] Time [h] Time [h]
vGIk VPgl VPfk
600 3000 4000
T 0 T 2000 T 000
= = =
E, 200 E 1000 E, 2000
= = =
2 o 2 o 2 1000
200 1000 0
4 6 8 10 12 0 4 6 8 10 12 0 2 4 6 8 10 12
Time [h] Time [h] Time [h]
VFba VGapdh VPyk
3000 6000 800
= 2000 = 4000 = 600
= = =
E, 1000 E 2000 E 400
= = =
2 0 2 o 2 200
1000 2000 0
0 4 6 8 10 12 4 6 8 10 12 0 2 4 6 8 10 12
Time [h] Time [h] Time [h]
den VPIa VAck
6000 3000 3000
= = 2000 = 2000
= = £
£ 4000 = £
E E 1000 E, 1000
X 2000 x X
2 2 0 2 0
0 1000 1000 -
0 4 6 8 10 12 0 4 6 8 10 12 0 2 4 6 8 10 12
Time [h] Time [h] Time [h]
Ves Vican Vakgdn
1500 1500 1500
= = =
£ 1000 £ 1000 £ 1000
E E E
% 500 % 500 5 500
= = =
0 0 0
0 4 6 8 10 12 0 4 6 8 10 12 0 2 4 6 & 10 12
Time [h] Time [h] Time [h]
Van VM("I VMel
800 800 300
= 600 = 600 =
= = =
= = = m
E, 400 E, 400 E,
= = = 100
2 200 2 200 2
0 0 0
0 4 6 8 10 12 0 4 6 8 10 12 0 2 4 6 & 10 12
Time [h] Time [h] Time [h]
VPr,k V\cl VMs
10 300 200
=30 = = 150
£ = =
= = m =
E 2 E E 100
x = 100 =
2 10 ! 2 50
0 0 0
0 4 6 10 12 0 4 6 0 12 0 4 6 0 12
Time [h] Time [h] Time [h]
ngI vSPgdll VR5pi
2000 1500 600
= 1500 = =
= = £
= £ 1000 Z 400
E 1000 E E
x X 500 % 200
2 50 2 2
0 0 0
0 4 6 8 10 12 0 4 6 8 10 12 0 2 4 & & 10 12
Time [h] Time [h] Time [h]

VNoanr.
600
T 400
=
E, 200
=
2 o
-200
0 4 6 0 12
Time [h]
VFbp
1000
£
=
E 500
=
3
=
0
0 4 6 0 12
Time [h]
VPps
150
=
=
E
X 50
=
0
0 4 6 0 12
Time [h]
VAr.s
300
=
= 200
=
E
X 100
=
0
] 4 6 0 12
Time [h]
Vsan
1000
— 800
=
= 600
E
= 400
=
= 200
0
0 4 6 8 10 12
Time [h]
VPpc
800
< 60
=
E an0
=
2 200
0
0 4 6 8 10 12
Time [h]
Veepan
2000
T 150
=
E 1000
=
2 500
0
0 4 6 0 12
Time [h]
VRnSp
1000
5
= 500
=
E
5 0
=
-500
0 4 6 0 12

Time [h]

14



B (continue...)

Vikia Yk Vral Veaa
400 400 400 400
_ — 300 _ _
T 300 < T 300 T 300
= = 200 = =
E 200 E E 200 E 200
= = 100 = =
2 100 2 2 100 2 100
0 100 0 0
0 2 4 & 8§ 1 12 0 4 6 0 12 0 4 6 10 12 0 4 6 10 12
Time [h] Time [h] Time [h] Time [h]
vEda vaa VmMPdegr VAceKrk\
400 9.5 9 15
= 300 = = <
£ = =
= = 9 = E 1
E 200 E E 85 =
. 2
= R e E g 5
0 8 0
0 2 4 & 8§ 10 12 0 4 6 8 10 12 0 4 6 8 10 12 0 4 6 8 10 12
Time [h] Time [h] Time [h] Time [h]
vAceK-ph
15
£
=10
E
2
T 5
-1
0
0 2 4 & 8§ 10 12

Time [h]

Figure S6: Effect of PdhR regulation on dynamic behaviors.

The blue and red lines indicate WT and the virtual mutant lacking a PdhR-PYR complex,

respectively.

A. Metabolite concentrations; B. Rates (Specific growth rate [s.g.rate]; flux; phosphorylation

rate [p.rate]).
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Figure S7: Effect of allosteric regulation of Pfk on dynamic behaviors.

10 12

=
S
S

w
=
=)

=

p. rate [mM/h]
N s o @

=

flux [mM/h]
~
S

=
=)

Edd

=

4 6

Time [h]

VAceKrk\

10 12

o

4

6
Time [h]

8

10

12

The blue and red lines indicates WT and the virtual mutant lacking the allosteric regulations

via Pfk, respectively.

A. Metabolite concentrations; B. Rates (Specific growth rate [s.g.rate]; flux; phosphorylation

rate [p.rate]).
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Figure S8: Effect of allosteric regulation of Pyk on dynamic behaviors.

The blue and red lines indicate WT and the virtual mutant lacking the allosteric regulation of

Pyk.

A. Metabolite concentrations; B. Rates (Specific growth rate [s.g.rate]; flux; phosphorylation

rate [p.rate]).
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Figure S9: Effect of allosteric regulation of Mez on dynamic behaviors.
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rate [p.rate]).
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Figure S10: Effect of allosteric regulation of Fbp on dynamic behaviors.

The blue and red lines indicate WT and the virtual mutant lacking the allosteric regulation of

Fbp.

A. Metabolite concentrations; B. Rates (Specific growth rate [s.g.rate]; flux; phosphorylation

rate [p.rate]).
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Figure S11: Effect of allosteric regulation of Icl on dynamic behaviors.

The blue and red lines indicate WT and the virtual mutant lacking the allosteric regulation of

Icl.

A. Metabolite concentrations; B. Rates (Specific growth rate [s.g.rate]; flux; phosphorylation

rate [p.rate]).
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Figure S12: Effect of allosteric regulation of Ppc on dynamic behaviors.

The blue and red lines indicate WT and the virtual mutant lacking the allosteric regulation of

Ppc.

A. Metabolite concentrations; B. Rates (Specific growth rate [s.g.rate]; flux; phosphorylation

rate [p.rate]).
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