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Details of the kinetic model 

Table S1.  Differential equations 

Differential equation 

,

[ ]
growth D X

d X
v v

dt
= −  

4, ,, ,

[ ]
feed ex

ex

Pts medium Nonpts mediumD GLC D GLC

d GLC
v v v v

dt
= − − −  

, ,

[ ]
Nonpts E Glk D GLC

d GLC
v v v

dt
= − −  

4 , , , 6 , 6 , 6

[ 6 ]
  Pts E Glk E Pgi E G pdh D G P BM G P

d G P
v v v

dt
ν ν ν= + − − − −  

, , , , , , 6 , 6

[ 6 ]
 E Pgi E TktB E Tal E Fbp E Pfk D F P BM F P

d F P
v v

dt
ν ν ν ν ν= + + + − − −  

, , , ,

[ ]
E Pfk E Fba E Fbp D FBP

d FBP
v v

dt
ν ν= − − −  

, , , , , , , ,

[ ]
2 E Fba E TktA E TktB E Eda E Tal E Gapdh D GAP BM GAP

d GAP
v v

dt
ν ν ν ν ν ν= + + + − − − −  

, , , , 1 , , ,

[ ]
E Gapdh E Pck E Pps E Pyk Pts E Ppc D PEP BM PEP

d PEP
v

dt
ν ν ν ν ν ν ν= + + − − − − −  

, 1 , , , , , ,

[ ]
E Pyk Pts E Mez E Eda E Pdh E Pps D PYR BM PYR

d PYR
v

dt
ν ν ν ν ν ν ν= + + + − − − −  

, , , , , , ,

[ ]
E Pdh E Acs E Cs E Ms E Pta D AcCoA BM AcCoA

d AcCoA
v

dt
ν ν ν ν ν ν= + − − − − −  

, , ,

[ ]
E Pta E Ack D AcP

d AcP
v

dt
ν ν= − −  

, , , , ,

[ ]
ex

ex

E Ack medium E Acs medium D ACE

d ACE
v v v

dt
= − −  

, , , ,

[ ]
E Cs E Icdh E Icl D ICIT

d ICIT
v

dt
ν ν ν= − − −  

, , , ,

[ ]
E Icdh E kgdh D KG BM KG

d KG
v

dt
α α α

α
ν ν ν= − − −  

, , , , ,

[ ]
E kgdh E Icl E Sdh D SUC BM SUC

d SUC
v

dt
αν ν ν ν= + − − −  

, , , ,

[ ]
E Sdh E Fum D FUM BM FUM

d FUM
v

dt
ν ν ν= − − −  

, , , , ,

[ ]
E Fum E Ms E Mdh E Mez D MAL

d MAL
v

dt
ν ν ν ν= + − − −  

, , , , , ,

[ ]
E Mdh E Ppc E Pck E Cs D OAA BM OAA

d OAA
v

dt
ν ν ν ν ν= + − − − −  

, , ,

[ ]
E Icl E Ms D GOX

d GOX
v

dt
ν ν= − −  

, 6 , ,6

[6 ]
E G pdh E Pgl D PGL

d PGL
v

dt
ν ν= − −  

, ,6 , ,6

[6 ]
E Pgl E Pgdh E Edd D PG

d PG
v

dt
ν ν ν= − − −  

, , ,

[ ]
E Edd E Eda D KDPG

d KDPG
v

dt
ν ν= − −  

,6 , 5 , 5 , 5

[ 5 ]
E Pgdh E Ru p E R pi D RU P

d RU P
v v v v

dt
= − − −  

, 5 , , 5 , 5

[ 5 ]
E R pi E TktA D R P BM R P

d R P
v v v v

dt
= − − −  

, 5 , , , 5

[ 5 ]
E Ru p E TktA E TktB D X P

d X P
v

dt
ν ν ν= − − −  

, , , 7

[ 7 ]
E TktA E Tal D S P

d S P
v

dt
ν ν= − −  

, , , 4 , 4

[ 4 ]
E Tal E TktB D E P BM E P

d E P
v

dt
ν ν ν= − − −  
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, , ,

[ ]
degrE Cya E cAMP D cAMP

d cAMP
v

dt
ν ν= − −  

1 4

[ - ]
Pts Pts

d EIIA P
v v

dt
= −  

, ,

[ ]
G glk D Glk

d Glk
v v

dt
= −  

, ,

[ ]
G pfkA D Pfk

d Pfk
v v

dt
= −  

, ,

[ ]
G fbp D Fbp

d Fbp
v v

dt
= −  

, ,

[ ]
G fbaA D Fba

d Fba
v v

dt
= −  

, ,

[ ]
G gapA D Gapdh

d Gapdh
v v

dt
= −  

, ,

[ ]
G pykF D Pyk

d Pyk
v v

dt
= −  

, ,

[ ]
G ppsA D Pps

d Pps
v v

dt
= −  

, ,

[ ]
G pdh D Pdh

d Pdh
v v

dt
= −  

, ,

[ ]
G acs D Acs

d Acs
v v

dt
= −  

, ,

[ ]
G gltA D Cs

d Cs
v v

dt
= −  

, , - , - ,

[ ]
G icdA E AceK ph E AceK ki D Icdh

d Icdh
v v v v

dt
= + − −  

, - , - , -

[ - ]
E AceK ki E AceK ph D Icdh P

d Icdh P
v v v

dt
= − −  

, ,

[ ]
G sucAB D kgdh

d kgdh
v v

dt
α

α
= −  

, ,

[ ]
G sdhCDAB D Sdh

d Sdh
v v

dt
= −  

, ,

[ ]
G fumABC D Fum

d Fum
v v

dt
= −  

, ,

[ ]
G mdh D Mdh

d Mdh
v v

dt
= −  

, ,

[ ]
G maeB D Mez

d Mez
v v

dt
= −  

, ,

[ ]
G pckA D Pck

d Pck
v v

dt
= −  

, ,

[ ]
G ppc D Ppc

d Ppc
v v

dt
= −  

, ,

[ ]
G aceA D Icl

d Icl
v v

dt
= −  

, ,

[ ]
G aceB D Ms

d Ms
v v

dt
= −  

, ,

[ ]
G aceK D AceK

d AceK
v v

dt
= −  
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Table S2.  Rate equations 

Rate equation Reference 

[ ]growthv Xµ=  - 

1 1 1[ ][ ] [ ][ - ]Pts Pts Ptsv k PEP EIIA km PYR EIIA P= −  [1] 

[ ]

[ ]( )( )

max
4
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_ _

- [ ]
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ex
Pts

Pts
ex
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v
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 + +  

 [1] 
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[ ]
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X
v v

ρ
=  - 
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_

_

[ ]

[ ]
1 [ ]

ex
Nonpts

Nonpts

ex
Nonpts S
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v
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K GLC

K

=
 
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 

 [2] 
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[ ]
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X
v v

ρ
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_ _
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_ _

_ _ _ _ _ _

_ 6 _ _ 6

[ ] [ ]
[ ]

[ 6 ]
1

[ ] [ ] [ ][ ]
1

[ 6 ] [ 6 ]
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Glk cat

Glk GLC m

Glk ATP m

Glk G P i

E Glk

Glk GLC m

Glk ATP m Glk GLC m Glk ATP m

Glk G P i Glk G

GLC ATP
Glk k

K G P
K

K
v

GLC ATP GLC ATP

K G P G P
K K K

K K

 
 

  
       +   

  =

+ + +
 

+ +  
 

_ 6 _

_

[ 6 ]

Glk G P i

P i

G P
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_
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_ 6

_ 6 _ 6

6
6
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1  6

6
1

Pgi

Pgi eq

E Pgi

Pgi G P

Pgi G P pginh

Pgi F P

Pgi F P pginh

F P
v G P

K
v

F P PG
K G P

KPG
K

K

 
−  

 =
 
 
 

+ + +   +   
  
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_
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_ _
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Pfk

E Pfk

n

Pfk PEP Pfk ADP b Pf

Pfk cat

Pfk

Pfk ATP s Pfk F P s

Pfk ADP c

Pfk F P s

k AMP b

Pfk k ATP F P

LADP A
ATP K F P K

K B
B

F

v

PEP AD

P
K

P AMP
A

K K

D

A

K

A
B

=

= + +

 
 

      
 + +  + +             

+    

=

 

+

 

+

[ ] [ ]

_ _ _ _

  
Pfk ADP a Pfk AMP a

P AMP

K K
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[ ]
[ ] [ ]

[ ]

1

_

_ _
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_

_

[ ]
1  

1

1

 

Fbp

Fbp

Fbp

n

Fbp cat

Fbp FBP Fbp FBP

E Fbp n

Fbp

n
Fbp FBP

Fbp PEP

FBP FB

K K
v

P
Fbp k

F

P

K

B L

K
PE

P

−

+

 
+

 
  
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 
+ 
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[1] 

[ ] [ ]
[ ]

[ ]
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2

_

_

, 2

_ _

_

_ _ _ _ _ _ _ _

Fba cat

Fba eq

E Fba

Fba GAP Fba DHAP

Fba FBP

Fba eq Fba blf Fba eq Fba blf Fba GAP inh Fba eq Fba blf

GAP
Fba k FBP

K
v

K GAP K GAP FBP GAP GAP
K FBP

K V K V K K V

 
 −
 
 =

+ + + + +
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[ ][ ]
[ ][ ]

[ ]
[ ]

[ ]
[ ]

_

_

,

_ _

_ _

[ ]

1 1

Gapdh cat

Gapdh eq

E Gapdh

Gapdh GAP Gapdh NAD

Gapdh PGP Gapdh NADH

PEP NADH
Gapdh k GAP NAD

K
v

PEP NADH
K GAP K NAD

K K

 
−  

 =
      
 + +   + +          

      
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[ ] [ ]
[ ]

[ ]

[ ]
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[ ]( )

1

_

_

,

_

_ _

_

_ _

1

1

1

1

Pyk

Pyk

Pyk

n

Pyk cat

Pyk PEP

E Pyk n

n

Pyk ATP

Pyk PEP Pyk Pyk ADP

Pyk PEP

Pyk FBP Pyk AMP

PEP
Pyk k PEP ADP

K

ATP

K PEP
K L ADP K

FBP AMP K

K K

ν

−
 

+  
 =

  
 + 

    + + +    
  + +     
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1

_
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,

_ _

1  

1   1  

Pps

Pps Pps

n

Pps cat

Pps PYR Pps PYR

E Pps n n

Pps

Pps PYR Pps PEP

PYR PYR
Pps k

K K

PYR PEP
L

K K

ν

−
 

+  
 =

   
+ + +      

   

 

[1] 

[ ]
[ ]
[ ]

[ ] [ ]

[ ] [ ] [ ] [ ]

_

_ _ _ _ _ _
_

,

_ _ _ _ _ _ _ _

1 [ ]

1

[ ]
1 1 1

Pdh cat

Pdh PYR m Pdh NAD m Pdh CoA m
Pdh i

E Pdh

Pdh PYR m Pdh NAD m Pdh NADH m Pdh CoA m P

NAD CoAPYR
Pdh k

NADH K K K
K

NAD

NAD NADH CoA AcCoAPYR

K K K K K

ν

 
            

   +  
 =

  
+ + + + +    

   _ _dh AcCoA m

 
  
 

 

[5] 
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[ ][ ]
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_ _ _ _ _

,

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1

1

Pta i

Pta AcCoA i Pta Pi m Pta eq

E Pta
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Pta AcCoA i Pta Pi i Pta AcP i Pta CoA i Pta AcCoA i Pta Pi m Pta AcP m Pta CoA i

AcP CoA
v AcCoA P

K K K

AcCoA AcP CoA AcCoA P AcP CoAP

K K K K K K K K

ν

  
−    

  =
  

+ + + + + +    
  





 

[5] 

[ ][ ]
[ ]

[ ] [ ] [ ]

max

_ _ _ _ _

,

_ _ _ _ _ _ _ _

1

[ ]
1 1

ex

Ack

Ack ADP m Ack AcP m Ack eq

E Ack
ex

Ack AcP m Ack ACE m Ack ADP m Ack ATP m

ACE ATP
v AcP ADP

K K K

AcP ADP ATPACE

K K K K

ν

      −     =
  
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  
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, , ,
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[ ] _

,

_
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ν

 
 =

  + 

 
[1] 

, , ,

[ ]
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X
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ρ
=  - 

[ ] [ ][ ]

[ ]
[ ]
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[ ] [ ][ ]

_
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_ _ _ _ _

_ _

1 1

Cs cat
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1

_
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1
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 

+  
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   
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   
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K K SUC NADH K KG CoA NADH
KG CoA NAD

K K

K KG NAD SUC

K

α
α

α α α α

α α α α

α α

α

α

α α
ν

α α

α
α

α

=

+ +
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Sdh Sdh cat

Sdh Sdh
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E Fum
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K
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K
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2
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Mdh eq
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Mdh NAD I Mdh MAL m Mdh Mdh MAL m Mdh Mdh NAD m Mdh

Mdh OAA m Mdh

Mdh

Mdh k

Mdh k

NADH OAA
NAD MAL

K

K K K NAD K MAL

K
NAD MAL

ν

ν

ν ν

ν

ν ν ν

ν
ν

=

=

 
−  

 =

+ +

+ +
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[ ][ ] [ ][ ] [ ][ ]
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_ _ 1

_ _
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max
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 
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1
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n
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_
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_
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. . .

. .

Pck cat

E Pck

Pck ATP i Pck OAA Pck ATP i Pck OAA

Pck OAA

Pck ADP i Pck PEP Pck ADP i

Pck ATP i Pck OAA Pck ATP i Pck OAA

Pck PEP i Pck ATP I Pck ADP

ATP
Pck k OAA

ADP

K K K KATP ATP
K OAA PEP

ADP ADP K K K

K K K KATP
PEP

K K ADP K

ν =

+ + +

+ + [ ]
_ _ _

.
i Pck OAA I

OAA
K

 
 
 
 
 
 
 

 [7] 
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[ ]
[ ] [ ]

[ ]

[ ]

1

_

_ _

,

_

_

1

 

1

1

Ppc

Ppc

Ppc

n

Ppc cat

Ppc PEP Ppc PEP

E Ppc n

Ppc

n
Ppc PEP

Ppc FBP

PEP PEP
Ppc k

K K

LPEP

K FBP

K

ν

−
 

+  
 =

 
+ +     

+  
 

 
[1] 

[ ]
[ ] [ ]

[ ] [ ] [ ] [ ]

1

_

_ _

,

_ _ _ 3 _

1

1 1

Icl

Icl Icl

n

Icl cat

Icl ICIT Icl ICIT

E Icl n n

Icl

Icl ICIT Icl PEP Icl PG Icl KG

ICIT ICIT
Icl k

K K

ICIT PEP GAP KG
L

K K K K α

ν
α

−
 

+  
 =

   
+ + + + +      

   

 

[1] 

[ ] [ ][ ]
[ ] [ ] [ ][ ]

_

,

_ _ _ _ _

Ms cat

E Ms

Ms GOX AcCoA Ms AcCoA Ms AcCoA Ms GOX

Ms k GOX AcCoA

K K K GOX K AcCoA GOX AcCoA
ν =

+ + +

 [1] 

1

- _

_ _

-

_ _ _

_

_

,

_

[ ] [ ]
[ ] 1 

[ ] [ ] [ ]
1 

[ ]
1  

[ ] [ ] [

AceK

AceK

n

AceK ki cat

AceK ICDH AceK ICDH

n

AceK ICIT AceK GOX AceK OAA

AceK

AceK ICD

E Ace

H

AceK KG AceK PE

K ki

P

ICDH ICDH
AceK k

K K

ICIT GOX OAA

K K KICDH
L

KG PEP

K K

v

K

α

α

−
 

+  
 

+ + +
 

+ +  
  + + +

=
 

_ 3 _

] [ ]

AceKn

AceK PG AceK PYR

GAP PYR

K K

 
 
 
 

+  
 

 [1] 

1

- _

_

,

- _ -

-

_ -

_ _ _

_ 3

[ - ] [ - ]
[ ] 1 

[ - ]
1  

[ ] [ ] [ ]
1 

[ ] [ ]

AceK

AceK

n

AceK ph cat

AceK ICDH P AceK ICDH P

n

AceK

AceK ICDH P

AceK OAA AceK KG AceK PEP

Ace

E Ace

K PG

K ph

ICDH P ICDH P
AceK k

K K

LICDH P

K OAA KG PEP

K K K

GAP PYR

K K

v

α

α

−
 

+  
 

 
+ +  

 

+ +

=

+ + +
 

_

AceKn

AceK PYR

 
 
 
 
  
 

 
[1] 

[ ][ ]

[ ]( ) [ ] [ ]
[ ]

max
6

, 6

6 _ 6 6 _

6 _ _ 6 6 _ _

6

6 1 1

G pdh

E G pdh

G pdh G P G pdh NADP

G pdh NADPH g pinh G pdh NADPH nadpinh

G P NADP

NADPH NADPH
G P K K NADP

K K

ν
ν =

    
+ +  + +        

    

 [4] 

[ ]
[ ]

[ ] [ ]

max

_

,

_ 2 _6 _

_6 _

_ 1 _6 _

6
6

1 6 6

Pgl

Pgl eq

E Pgl

Pgl h Pgl PGL m

Pgl PGL m

Pgl h Pgl PG m

PG
PGL

K

H K K
K PGL PG

K KH

ν

ν
+

+

 
−  

 =
      + + + +        

 

[8] 

[ ]
[ ]

[ ]
[ ]

( )

( ) ( )

_

_

max
_

_

,
_6 _

_ 6 _

_ _

_ 2

6

6

1 2 10

1 10 10

Edd m Edd

Edd m EddEdd

Edd Edd pH

Edd eq

E Edd
Edd PG m

Edd PG m

Edd KDPG m

pH pK

Edd pH pH pH pKpH pK

KDPG
v Q PG

K

K KDPG
K PG

K

Q

ν

−

⋅ − −−

 
−  

 =

+ +

+ ⋅
=

+ +

 

[8] 

[ ]
[ ][ ]

[ ]
[ ] [ ] [ ][ ]

( )

( ) ( )

_

_

max
_

_

,

_ _ _ _

_ _ _ _ _ _ _ _

_ 2

1 2 10

1 10 10

Eda m Eda

Eda m EdaEda

Eda Eda pH

Eda eq

E Eda

Eda KDPG m Eda KDPG m

Eda PYR m Eda GAP m Eda PYR m Eda GAP m

pH pK

Eda pH pH pH pKpH pK

GAP PYR
v Q KDPG

K

PYR GAP PYR GAP
K KDPG K

K K K K

Q

ν

−

⋅ − −−

 
−  

 =
 

+ + + +  
 

+ ⋅
=

+ +

 

[8] 

[ ][ ]

[ ]( ) [ ]
[ ] [ ]

max
6

,6

6 _ 6 6 _

6 _ _ 6 _ _

6

6 1 1

Pgdh

E Pgdh

Pgdh PG Pgdh NADP

Pgdh NADPH inh Pgdh ATP inh

PG NADP

NADPH ATP
PG K NADP K

K K

ν
ν =

   
+  + + +      

   

 [4] 
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[ ]
[ ]max

, 5 5

5 _

5
5E R pi R pi

R pi eq

R P
RU P

K
ν ν

 
= −  

 

 [4] 

[ ]
[ ]max

, 5 5

5 _

5
5E Ru p Ru p

Ru p eq

X P
RU P

K
ν ν

 
= − 

 
 

 [4] 

[ ][ ]
[ ][ ]max

,

_

7
5 5E TktA TktA

TktA eq

S P GAP
R P X P

K
ν ν

 
= − 

 
 

 [4] 

[ ][ ]
[ ][ ]max

,

_

6
5 4E TktB TktB

TktB eq

F P GAP
X P E P

K
ν ν

 
= − 

 
 

 [4] 

[ ][ ]
[ ][ ]max

,

_

4 6
7E Tal Tal

Tal eq

E P F P
GAP S P

K
ν ν

 
= − 

 
 

 [4] 

max

,

_ -

[ - ]

[ - ]

Cya

E Cya

Cya EIIA P

v EIIA P

EIIA P K
ν =

+

 [1] 

max

,

[ ]

[ ]

degr

degr

degr

cAMP

E cAMP

cAMP _cAMP

v cAMP
v

cAMP K
=

+

 [1] 

, _ _ _ _

_ _

[ ] [ ]
1

[ ] [ ]
G glk glk Cra uexp nbound glk Cra bound

glk Cra glk Cra

r

Cra Cra
k v v

Cra K C K
v

ra
µ

  
 − +   + +  

=
 

[1] 

, _ _ _ _

_ _

[ ] [ ]
1

[ ] [ ]
G pfkA pfkA Craexp unbound pfkA Cra bound

pfkA C

r

ra pfkA Cra

Cra Cra
k v v

Cra K C K
v

ra
µ

  
 − +   + +  

=
 

[1] 

_, _ _

_

_

_

[ ] [ ]
1

[ ] [ ]
G fbp fbp fbp

fbp Cr

expr Cra unbound Cra b

a fbp C

u

ra

o ndv
Cra Cra

k v v
Cra K Cra K

µ
  

=  − +   + +  

 
[1] 

_ _

_

_ _

_

,

_

__ _ _

_

[ ] [ ]
1

[ ] [ ]

[ - ] [ - ]
1

[ - ] [ - ]

Cra unbound Cra boundfbaA fbaA

fbaA Cra fbaA

G fbaA

fbaA f

Cra

expr

Crp unbo baA

fbaA Crp fbaA C

und Crp bo

rp

un

Cra Cra
v v

Cra K Cra K
k

Crp cAMP Crp cAMP
v v

Crp cAMP K Crp cAMP K

v µ

 
− +  + + 

 
+ − +  + + 

=

d

 
 
 
 
 
  
 

 

[1] 

_ _

_

_ _

_

,

_

__ _ _

_

[ ] [ ]
1

[ ] [ ]

[ - ] [ - ]
1

[ - ] [ - ]

Cra unbound Cra boundgapA gapA

gapA Cra

G gapA

gapA g

gapA Cra

expr

Crp unbound Crp boapA

gapA Crp gapA C

u

rp

n

Cra Cra
v v

Cra K Cra K
k

Crp cAMP Crp cAMP
v v

Crp cAMP K Crp cAMP K

v µ

 
− +  + + 

 
+ − +  + + 

=

d

 
 
 
 
 
  
 

 

[1] 

, _ _

_ _

_ _

[ ] [ ]
1

[ ] [ ]
expr CraG pykF pykF pykF

pykF Cra pykF Cra

unbound Cra bound

Cra Cra
k v v

Cra K Cra
v

K
µ

  
 − +   + +  

=
 

[1] 

, _ _

_ _

_ _

[ ] [ ]
1

[ ] [ ]
expr CraG ppsA ppsA ppsA

ppsA Cra ppsA Cra

unbound Cra bound

Cra Cra
k v v

Cra K Cra
v

K
µ

  
 − +   + +  

=
 

[1] 

_, _ _

_

_

_

[ ] [ ]
1

[ ] [ ]
G pdh pdh pdh

pdh Pd

expr PdhR unbound Pd

hR pdh PdhR

hR boundv
PdhR PdhR

k v v
PdhR K PdhR K

µ
  
 − +   + +  

=
 

[1] 

_ _, _

_

_

_

[ - ] [ - ]
1

[ - ] [ - ]

acs acs

acs acs acs acs

n n

expr Crp unbound Crp boundn n n n
acs Crp acs C

G acs acs acs

rp

v
Crp cAMP Crp cAMP

k v v
Crp cAMP K Crp cAMP K

µ
  
 − + 
  +

=
+  

 
[1] 

_

_

, _ _ _

_

[ - ] [ - ]
1

[ - ] [ - ]

gltA gltA

gltA gltA gltA gltA

n n

expr gltA Crp unbound gltA Crp boundn n n n

gltA Crp gltA

G gltA

Crp

Crp cAMP Crp cAMP
k v v

Crp cAMP K Crp cAM K
v

P
µ

  
  − +
  + + 

=



 
[1] 

, _ _

_ _

_ _

[ ] [ ]
1

[ ] [ ]
expr CraG icdA icdA icdA

icdA Cra icdA Cra

unbound Cra bound

Cra Cra
k v v

Cra K Cra
v

K
µ

  
 − +   + +  

=
 

[1] 

_ _

_

_ _

_

,

[ - ]
1

[ - ]

[ - ]

[ - ]

sucAB

sucAB sucAB

sucAB

sucAB sucAB

n

sucAB Crp unboundn n
sucAB Crp

expr
n

sucAB Crp boundn n
sucAB Crp

G sucAB

Crp cAMP
v

Crp cAMP K
k

Crp cAMP
v

Crp cAM

v

P K

µ

  
 − 
 +  
 
 

+ + 

=

 

[1] 
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_

,

_

_

_

_

_

[ - ]
1

[ - ]

[ - ]

[ - ]

sdhCDAB

sdhCDAB sdhCDAB

sdhCDAB

sdhCDAB sdhCDAB

n

Crp usdhCDAB

G sdh

nboundn n
sdhCDAB Crp

expr
n

Crp boundn n

CDAB

sdhCDAB

sdhCDAB Crp

Crp cAMP
v

Crp cAMP K
k

Crp cAMP
v

Crp cAM

v

P K

µ

  
 − 
 +  
 
 

+ 
+ 

=

 

[1] 

_

_

,

_ _

_

_

[ - ]
1

[ - ]

[ - ]

[ - ]

fumABC

fumABC fumABC

fumABC

fumABC fumABC

n

Crp unfumABC

fumABC Crp

G fumABC

fumABC Crp bound

fumAB

boundn n

expr
n

n

p

n

C Cr

Crp cAMP
v

Crp cAMP K
k

Crp cAMP
v

Crp cAM

v

P K

µ

  
  −
  +  
 

+ 
 + 

=




 

[1] 

_ _

_

, _ _

_

[ - ] [ - ]
1

[ - ] [ - ]
G mdh mdh mdh

mdh Crp mdh

expr Crp unbound Crp bound

Crp

v
Crp cAMP Crp cAMP

k v v
Crp cAMP K Crp cAMP K

µ
  
 − +   +

=
+  

 
[1] 

( ),

GLC ACE
Mez GLC Mez ACE M

G maeB

ez

degr Mez

SS SS SS

k SSv

α α

µ=

= +

+

 
[1] 

, _ _

_ _

_ _

[ ] [ ]
1

[ ] [ ]
expr CraG pckA pckA pckA

pckA Cra pckA Cra

unbound Cra bound

Cra Cra
k v v

Cra K Cra
v

K
µ

  
 − +   + +  

=
 

[1] 

( ),

GLC ACE
Ppc GLC Ppc ACE P

G ppc

pc

degr Ppc

SS SS SS

k Sv S

α α

µ=

= +

+

 
[1] 

_ _ _ _

_ _

_ _

_

e, xp

[ ] [ ]
 1

[  ]  [ ]  

[ - ]
1

[ - ]  

[ - ]
  

[ -  ]  

aceBAK Cra unbound aceBAK Cra bound

aceBAK Cra aceBAK Cra

aceBAK Crp unbound

aceBAK Crp

rG aceA

Cra Cra
v v

Cra K Cra K

Crp cAMP
v

Crp cAMP K

Crp cAMP
k

Crp cAM
v

P
µ

 
− +  + + 

 
+ −  +

=

 

+
+

[ ]

[ ]

[ ]

_ _

_

_

_

_ _ _

_

[ ]
1  

_
1

_1 [ ] [ ]
1 1 

_[ ]

prime

aceBAK Crp bound

aceBAK Crp

aceBAK PYR

aceBAK DNA

aceBAK aceBAK GOX aceBAK GOX aceBAK DNA

aceBAK PYR ac

v
K

PYR

KaceBAK DNA

K aceBAK DNAGOX GOX

L K K K

aceBAK DNAPYR

K K

 
 +
 
 + −

  
+ + +    

  

+ +
_ _

_ _

[ ]

.  [ ]

primeeBAK DNA aceBAK PYR

aceBAK cat IclR total

PYR

K

k IclR

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
  
  
  
  
  
  
   
   
   
   
   
   
    

 
 

 

[1] 

, ,G acG aceB eB Aacev Factor v= ⋅  [1] 

, ,G acG aceK eK Aacev Factor v= ⋅  [1] 

[ ],D Xv XD=  - 

, feedD GL

f

C

eed
v D GLC=  

 
 - 

, exD GLC

ex
v D GLC=  

 
 - 

[ ],D GLCv GLCµ=  - 

[ ], 6 6D G P Pv Gµ=  - 

[ ], 6 6D F P Pv Fµ=  - 

[ ],D FBPv FBPµ=  - 
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[ ],D GAPv GAPµ=  - 

[ ],D PEPv PEPµ=  - 

[ ],D PYRv PYRµ=  - 

[ ],D AcCoAv AcCoAµ=  - 

[ ],D AcPv AcPµ=  - 

, exD ACE

ex
D ACEv =  
 

 - 

[ ],D ICITv ICITµ=  - 

[ ],D KG Kv Gα µ α=  - 

[ ],D SUCv SUCµ=  - 

[ ],D FUMv FUMµ=  - 

[ ],D MALv MALµ=  - 

[ ],D OAAv OAAµ=  - 

[ ],D GOXv GOXµ=  - 

[ ],6 6D PGL GLv Pµ=  - 

[ ],6 6D PG PGv µ=  - 

[ ],D KDPGv KDPGµ=  - 

[ ], 5 5D RU P Pv RUµ=  - 

[ ], 5 5D R P Pv Rµ=  - 

[ ], 5 5D X P Pv Xµ=  - 

[ ], 7 7D S P Pv Sµ=  - 

[ ], 4 4D E P Pv Eµ=  - 

[ ],D cAMPv cAMPµ=  - 

( )[ ],D Glk degrv Glk kµ +=  [1] 

( )[ ],D Pfk degrk Pfv kµ +=  [1] 

( )[ ],D Fbp degrv Fbk pµ +=  [1] 

( )[ ],D Fba degrk Fbv aµ +=  [1] 

( )[ ],D Gapdh degrv Gapdk hµ +=  [1] 

( )[ ],D Pyk degrv Pyk kµ +=  [1] 

( )[ ],D Pps degrk Ppv sµ +=  [1] 

( )[ ],D Pdh degrk Pdv hµ +=  [1] 

( )[ ],D Acs degrk Acv sµ +=  [1] 

( )[ ],D Cs degrk Cv sµ +=  [1] 

( )[ ],D Icdh degrv cdk hIµ +=  [1] 

( )[ ], - -D Icdh P degrv k hI Pcdµ +=  [1] 

( )[ ],D kgdh degrv kgdhkα µ α+=  [1] 

( )[ ],D Sdh degrk Sdv hµ +=  [1] 

( )[ ],D Fum degrv Fuk mµ +=  [1] 

( )[ ],D Mdh degrk Mdv hµ +=  [1] 

( )[ ],D Mez degrk Mev zµ +=  [1] 

( )[ ],D Pck degrv Pck kµ +=  [1] 

( )[ ],D Ppc degrk Ppv cµ +=  [1] 

( )[ ],D Icl degrk Icv lµ +=  [1] 

( )[ ],D Ms degrk Mv sµ +=  [1] 

( )[ ],D AceK degrv Acek Kµ +=  [1] 
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( )[ ], 6 _ _ 6 _ _ 6 6BM G P GLC BM GLC G P ACE BM ACE G Pk k G Pν α α= +  [1] 

( )[ ], 6 _ _ 6 _ _ 6 6BM F P GLC BM GLC F P ACE BM ACE F Pk k F Pν α α= +  [1] 

( )[ ], _ _ _ _BM GAP GLC BM GLC GAP ACE BM ACE GAPk k GAPν α α= +  [1] 

( )[ ], _ _ _ _BM PEP GLC BM GLC PEP ACE BM ACE PEPk k PEPν α α= +  [1] 

( )[ ], _ _ _ _BM PYR GLC BM GLC PYR ACE BM ACE PYRk k PYRν α α= +  [1] 

( )[ ], _ _ _ _BM AcCoA GLC BM GLC AcCoA ACE BM ACE AcCoAk k AcCoAν α α= +  [1] 

( )[ ], _ _ _ _BM KG GLC BM GLC KG ACE BM ACE KGk k KGα α αν α α α= +  [1] 

( )[ ], _ _ _ _BM SUC GLC BM GLC SUC ACE BM ACE SUCk k SUCν α α= +  [1] 

( )[ ], _ _ _ _BM FUM GLC BM GLC FUM ACE BM ACE FUMk k FUMν α α= +  [1] 

( )[ ], _ _ _ _BM OAA GLC BM GLC OAA ACE BM ACE OAAk k OAAν α α= +  [1] 

( )[ ], 5 _ _ 5 _ _ 5 5BM R P GLC BM GLC R P ACE BM ACE R Pk k R Pν α α= +  Derived based 

on [1] 

( )[ ], 4 _ _ 4 _ _ 4 4BM E P GLC BM GLC E P ACE BM ACE E Pk k E Pν α α= +  Derived based 

on [1] 

 

 

Table S3.  Ancillary variables and their equations. 

Equation Unit Reference 

_

[ ]

[ ]

ex

GLC ex
Pts GLC

GLC

GLC K
α =

+

 - [1] 

( )
_

[ ]
1

[ ]

ex

ACE GLCex
Acs ACE

ACE

ACE K
α α= −

+

 - [1] 

10 pH
H

+ −  = 
 M - 

[ ] [ ] [ ]-totalEIIA EIIA EIIA P= −  mM - 

[ ]
[ ][ ]

[ ]

-

- -

-

-

Crp cAMP

Crp cAMP Crp cAMP

n

total

n n

Crp cAMP

Crp cAMP
Crp cAMP

cAMP K
=

+

 mM Derived based on [1] 

[ ] [ ][ ] -totalCrp Crp Crp cAMP= −  mM - 

[ ]
[ ][ ]

[ ]

-

- -

-

-

Cra FBP

Cra FBP Cra FBP

n

total

n n
Cra FBP

Cra FBP
Cra FBP

FBP K
=

+

 mM Derived based on [1] 

[ ] [ ][ ] -totalCra Cra Cra FBP= −  mM - 

[ ]
[ ][ ]

[ ]

-

- -

-

-

PdhR PYR

PdhR PYR PdhR PYR

n

total

n n
PdhR PYR

PdhR PYR
PdhR PYR

PYR K
=

+

 mM Derived based on [1] 

[ ] [ ][ ] -totalPdhR PdhR PdhR PYR= −  mM - 

( ), , , , ( / )NADH E Gapdh E Pdh E kgdh E MdhOP P Oαν ν ν ν= + + + ×  mM h-1 [9] 

2 , ( / ) FADH E SdhOP P Oν ′= ×  mM h-1 [9] 

2 , , , , ,

, , , , , - ,

ATP NADH FADH E Glk E Pfk E Gapdh E Pyk E Pps

E Ack E Acs E kgdh E Pck E AceK ki E Cya

v OP OP v v v v v

v v v v v vα

= + − − + + −

+ − + − − −

 mM h-1 Developed based on [9] 

ATP ATPk vµ =  h-1 Assumed 
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Table S4.  Model variables (Class I: Measured, Class II: Estimated 
by reference, ClassIII: Assumed by this paper, ‘-’: Fixed, i.e. not 
optimized). 

Name Description Initital value Unit Class Reference Optimized 

value (used in 

simulation) 

X Biomass 0.012 gDW LCulture
-1 - [10] 0.012 

GLCex External glucose 22.5 mM - [10] 22.5 

GLC Internal glucose 3.48 mM III Assumed 2.85 

G6P Glucose-6-phosphate 3.48 mM I [4] 3.48 

F6P Fructose-6-phosphate 0.6 mM I [4] 0.57 

FBP Fructose-1,6-bisphosphate 15 mM I [11] 15.03 

GAP Glycelaldehyde-3-phosphate 0.218 mM I [4] 0.218 

PEP Phosphoenol pyruvate 0.18 mM I [11] 0.40 

PYR Pyruvate 2.67 mM I [4] 1.77 

AcCoA Acetyl-CoA 0.61 mM I [11] 0.612 

AcP Acetyl phosphate 1.1 mM I [11] 1.10 

ACEex External acetate 0 mM - [10] 0 

ICIT Isocitrate 0.17 mM I [12] 0.11 

αKG α-Ketoglutarate 0.44 mM I [11] 0.44 

SUC Succinate 0.57 mM I [11] 0.57 

FUM Fumarate 0.12 mM I [11] 0.12 

MAL Malate 1.7 mM I [11] 1.43 

OAA Oxaloacetate 0.68 mM I [12] 0.65 

GOX Glyoxylate 0.10 mM II [13] 0.08 

6PGL 6-Phosphogluconolactone 1 mM III Assumed 1.61 

6PG 6-Phosphogluconate 3.8 mM I [11] 3.46 

KDPG 2-Keto-3-deoxy-6-

phosphogluconate 

1 mM III Assumed 1.04 

RU5P Ribulose-5-phosphate 0.111 mM II [4] 0.16 

R5P Ribose-5-phosphate 0.398 mM II [4] 0.398 

X5P Xylulose-5-phosphate 0.138 mM II [4] 0.188 

S7P Sedoheptulose-7-phosphate 0.276 mM II [4] 0.066 
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E4P Erythrose-4-phosphate 0.098 mM II [4] 0.097 

cAMP Cyclic AMP 0.035 mM I [11] 0.019 

EIIA-P Phosphorylated Pts protein 

EIIA 

0.0731 mM II [13] 0.014 

Glk Glucokinase 1.42e-03 mM III Assumed 3.0e-03 

Pfk Phosphofructokinase 1.42e-03 mM I [14] 1.4e-03 

Fbp Fructose-1,6-bisphosphatase  2.55e-04 mM I [15] 2.97e-04 

Fba Fructose-1,6-bisphosphate 

aldolase class II 

0.0309 mM I [16] 0.023 

Gapdh Glyceraldehyde 3-phosphate 

dehydrogenase 

0.0356 mM I [17] 0.040 

Pyk Pyruvate kinase I 2.75e-03 mM I [18] 2.88e-03 

Pps Phosphoenolpyruvate 

synthase 

3.86e-03 mM I [19] 3.86e-03 

Pdh Pyruvate dehydrogenase 3.32e-04 mM I [20] 5.30e-04 

Acs Acetyl coenzyme A 

synthetase 

2.84e-04 mM II [1] 1.68e-04 

Cs Citrate synthase 3.68e-03 mM I [21] 2.78e-03 

Icdh Isocitrate dehydrogenase 0.119 mM I [22] 0.172 

Icdh-P phosphorylated isocitrate 

dehydrogenase 

0.119 mM I [22] 0.119 

αkgdh α-Keto-D-gluconate 

dehydrogenase 

1.76e-03 mM I [23] 2.6e-03 

Sdh Succinate dehydrogenase 0.0508 mM I [24] 0.059 

Fum Fumarase 2.10e-03 mM I [25] 2.1e-03 

Mdh Malate dehydrogenase 0.0144 mM I [26] 7.3e-03 

Mez Malic enzyme 1.87e-04 mM I [27] 1.87e-04 

Pck Phosphoenolpyruvate 

carboxykinase 

1.08e-03 mM I [28] 6.7e-04 

Ppc Phosphoenolpyruvate 

carboxylase 

1.89e-06 mM I [29] 3.42e-06 

Icl Isocitrate Lyase 0.0120 mM I [30] 0.012 

Ms Malate synthase  3.61e-03 mM I [31] 3.62e-03 

AceK Isocitrate dehydrogenase 

phosphatase/kinase 

3.61e-05 mM I [31] 2.86e-05 
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Table S5. Constant components (Class I: Measured, Class II: 
Estimated by reference, ClassIII: Assumed by this paper, ‘-’: Fixed, 
i.e. not optimized). 

Name Description Value Unit Class Reference 

GLCfeed Glucose concentration in 

feeding medium  

0 for batch culture and 22.2 

for continuous culture 

mM - [10] 

ATP Adenosine-5-triphosphate 9.6 mM - [11] 

ADP Adenosine-5-diphosphate 0.56 mM - [11] 

AMP Adenosine-5-

monophosphate 

0.28 mM - [11] 

NAD Nicotinamide adenine 

dinucleotide 

2.6 mM - [11] 

NADH Nicotinamide adenine 

dinucleotide reduced 

0.083 mM - [11] 

NADP Dihydronicotinamide 

adenine dinucleotide 

phosphate 

2.1e-03 mM - [11] 

NADPH Dihydronicotinamide 

adenine dinucleotide 

phosphate reduced 

0.12 mM - [11] 

CoA Coenzyme A 1.4 mM - [11] 

Pi Inorganic phosphate 10 mM - [32] 

EIIAtotal Total concentration of EIIA 0.0769 mM - [33] 

Crptotal Total concentration of Crp 0.0115 mM - [34] 

Cratotal Total concentration of Cra 3.00e-04 mM - [13] 

PdhRtotal Total concentration of PdhR 6.66e-05 mM - [35] 

IclRtotal Total concentration of IclR 8.30e-05 mM - [13] 

pH Intracellular pH 7.5 - - [8] 

aceBAK_DNA  DNA concentration 5.15e-07 mM - [36] 
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Table S6.  Kinetic parameters (Class I: Measured, Class II: 
Estimated by reference, ClassIII: Assumed by this paper, ‘-’: Fixed, 
i.e. not optimized). 

Reaction 

involved 

Parameter Value Unit Class Reference Optimized value 

(used in simulation) 

1P tsv  kPts1 3.70e+04 mM-1 h-1 II [1] 5.59e+04 

kmPts1 1.48e+04 mM-1 h-1 II [1] 2.77e+04 

4Ptsv  max
4Ptsv  1.54e+04 mM h-1 II [1] 3.94e+03 

KPts_EIIA 0.240 mM II [1] 2.11e-03 

KPts_GLC 6.67e-03 mM II [1] 4.89e-03 

Nonptsv  max
Nonptsv  931 mM h-1 II [2] 

3.99e+03 

_Nonpts SK  0.846 mM II [2] 1.55 

_Nonpts IK  5.64e-04 mM II [2] 0.01 

,E Glkv  
_Glk catk  1.26e+06 h-1 II [3] 2.01e+06 

_ _Glk GLC mK  0.22 mM I [37] 0.15 

_ _Glk ATP mK  0.8 mM I [37] 0.71 

_ 6 _Glk G P iK  15 mM I [37] 14.98 

,E Pgiv  max
Pgiv  2.34e+06 mM h-1 II [4] 3.56e+06 

KPgi_eq 0.43 - I [38] 1.44 

KPgi_G6P 2.46 mM I [39] 2.46 

KPgi_F6P 0.2 mM I [40] 0.34 

KPgi_F6P_6pginh 0.2 mM I [41] 0.19 

KPgi_G6P_6pginh 0.2 mM I [41] 0.18 

,E Pfkv  kPfk_cat 4.67e+09 h-1 II [4] 2.49e+10 

KPfk_PEP 3.26 mM II [4] 1.73 

KPfk_ADP_b 0.25 mM I [42] 0.26 

KPfk_AMP_b 0.01 mM I [42] 0.03 

KPfk_ADP_a 239 mM I [42] 276.95 

KPfk_AMP_a 8.74 mM I [42] 10.05 

KPfk_ATP_s 0.16 mM I [43] 0.16 

KPfk_ADP_c 0.36 mM I [42] 0.45 

KPfk_F6P_s 0.14 mM I [43] 0.02 

LPfk 4e+06 - I [44] 1.77e+06 

nPfk 4 - - [44] 4 

,E Fbpv  kFbp_cat 8.17e+06 h-1 II [1] 7.86e+06 

KFbp_FBP 1.70e-03 mM II [1] 8.92e-03 

KFbp_PEP 0.169 mM II [1] 0.49 

LFbp 4.00e+06 - II [1] 4.41e+06 

nFbp 4 - - [1] 4 

,E Fbav  kFba_cat 2.03e+06 h-1 II [4] 6.95e+06 

KFba_eq 0.14 mM I [38] 0.37 

KFba_FBP 0.133 mM I [45] 0.084 

KFba_GAP 0.088 mM I [45] 0.154 

KFba_DHAP 0.088 mM I [45] 0.0884 

VFba_blf 2 - I [45] 1.54 

KFba_GAP_inh 0.6 mM I [45] 0.6 

,E Gapdhv  kGapdh_cat 9.32e+07 h-1 II [4] 5.04e+07 

KGapdh_eq 0.63 - I [38] 0.30 

KGapdh_GAP 0.15 mM I [46] 0.15 

KGapdh_PGP 0.1 mM I [46] 0.13 

KGapdh_NAD 0.45 mM I [46] 0.45 

KGapdh_NADH 0.02 mM I [46] 0.02 

,E Pykv  kPyk_cat 8.00e+04 h-1 II [4] 8.16e+04 

KPyk_PEP 0.31 mM I [47] 0.31 

KPyk_FBP 0.19 mM I [47] 0.25 

KPyk_AMP 0.2 mM II [4] 0.26 
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KPyk_ADP 0.26 mM I [47] 0.21 

KPyk_ATP 22.5 mM I [47] 20.17 

LPyk 1e+03 - I [47] 997.10 

nPyk 4 - - [47] 4 

,E Ppsv  kPps_cat 399 h-1 II [1] 2.49e+03 

KPps_PYR 9.98e-04 mM II [1] 7.13e-04 

KPps_PEP 5.64e-04 mM II [1] 2.16e-04 

LPps 1.00e-79 - II [1] 1.04e-79 

nPps  2 - - [1] 2 

,E P d hv  kPdh_cat 4.68e+07 h-1 II [5] 4.83e+07 

KPdh_i 46.4 - II [5] 68.34 

KPdh_PYR_m 1 mM I [48] 1 

KPdh_NAD_m 0.4 mM I [49] 0.4 

KPdh_NADH_m 0.1 mM II [5] 0.05 

KPdh_CoA_m 0.014 mM II [5] 0.005 

KPdh_AcCoA_m 0.008 mM I [50] 0.008 

,E Ptav  m ax
P tav

 

2.52e+03 mM h-1 I [51] 5.36e+03 

KPta_eq 0.0281 - I [52] 0.028 

KPta_AcCoA_i 0.2 mM II [5] 0.2 

KPta_CoA_i 0.029 mM II [5] 0.08 

KPta_Pi_m 2.6 mM II [5] 0.69 

KPta_Pi_i 2.6 mM II [5] 2.11 

KPta_AcP_m 0.7 mM II [5] 0.23 

KPta_AcP_i 0.2 mM II [5] 0.32 

,E Ackv  m ax
A ckv

 
1.62e+05 mM h-1 I [51] 1.95e+05 

KAck_eq 174.2 - I [52] 233.912 

KAck_ADP_m 0.5 mM II [5] 0.18 

KAck_AcP_m 0.16 mM II [5] 0.05 

KAck_ACE_m 7 mM II [5] 6.09 

KAck_ATP_m 0.07 mM I [53] 0.09 

,E Acsv  kAcs_cat 8.81e+04 h-1 II [1] 1.29e+05 

KAcs_ACE 0.0167 mM II [1] 0.024 

,E C sv  kCs_cat 2.79e+05 h-1 II [1] 5.43e+05 

KCs_αKG 0.355 mM II [1] 0.19 

KCs_OAA_AcCoA 0.0164 mM II [1] 0.009 

KCs_AcCoA 0.120 mM II [1] 0.03 

KCs_OAA 0.0164 mM II [1] 0.018 

,E Icdhv  kIcdh_cat 1.14e+05 h-1 II [1] 8.58e+04 

KIcdh_ICIT 9.02e-05 mM II [1] 2.01e-04 

KIcdh_PEP 0.188 mM II [1] 0.05 

LIcdh 127 - II [1] 92.58 

nIcdh 2 - - [1] 2 

,E kgdhv α
 kαkgdh_cat 2.59e+08 h-1 II [6] 7.02e+08 

Kαkgdh_NAD_m 0.07 mM I [54] 0.06 

Kαkgdh_CoA_m 0.002 mM I [54] 0.003 

Kαkgdh_αKG_m 1 mM I [54] 0.24 

Kαkgdh_Z 1.5 mM II [6] 4.17 

Kαkgdh_SUC_I 1 mM II [6] 2.07 

Kαkgdh_NADH_I 0.018 mM I [54] 0.018 

Kαkgdh_αKG_I 0.75 mM II [6] 1 

,E Sdhv  kSdh1_cat 3.72e+03 h-1 II [6] 1.96e+04 

kSdh2_cat 3.72e+03 h-1 II [6] 1.96e+04 

KSdh_eq  10 - II [6] 29.66 

KSdh_SUC_m 0.22 mM I [55] 0.17 

,E Fumv  kFum1_cat 7.34e+05 h-1 II [6] 3.82e+05 

kFum2_cat 7.34e+05 h-1 II [6] 3.82e+05 

KFum_eq  10 - II [6] 12.87 

KFum_FUM_m 0.1 mM II [6] 0.09 

,E Mdhv  kMdh1_cat 3.24e+05 h-1 II [6] 4.60e+05 

kMdh2_cat 3.24e+05 h-1 II [6] 4.60e+05 

KMdh_eq 1 - II [6] 0.75 

KMdh_NAD_m 0.1 mM I [56] 0.05 
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KMdh_NAD_I 0.31 mM I [56] 0.11 

KMdh_NAD_II 0.31 mM II [6] 0.95 

KMdh_MAL_m 1.33 mM I [56] 1.77 

KMdh_MAL_I 3.30 mM II [6] 3.46 

KMdh_OAA_m 0.27 mM I [56] 0.21 

KMdh_OAA_I 0.27 mM II [6] 0.34 

KMdh_OAA_II 0.17 mM II [6] 0.07 

KMdh_NADH_m 0.04 mM I [56] 0.03 

KMdh_NADH_I 0.04 mM II [6] 0.02 

,E M ezv  kMez_cat 5.58e+05 h-1 II [1] 3.68e+05 

KMez_MAL 3.50e-03 mM II [1] 1.46e-03 

KMez_AcCoA 2.05 mM II [1] 1.82 

KMez_cAMP 3.69 mM II [1] 4.55 

LMez 1.04e+05 - II [1] 2.39e+05 

nMez 1.33 - II [1] 1.99 

,E Pckv  kPck_cat 2.36e+06 h-1 II [9] 3.44e+06 

KPck_OAA 0.67 mM I [57] 0.58 

KPck_ATP_i 0.04 mM I [57] 0.04 

KPck_ADP_i 0.04 mM II [7] 0.02 

KPck_PEP 0.07 mM I [57] 0.07 

KPck_PEP_i 0.06 mM I [57] 0.06 

KPck_OAA_I 0.45 mM II [7] 0.35 

KPck_ATP_I 0.04 mM I [57] 0.04 

,E Ppcv  kPpc_cat 5.31e+06 h-1 II [1] 5.39e+06 

KPpc_PEP 0.0271 mM II [1] 0.03 

KPpc_FBP 0.230 mM II [1] 0.18 

LPpc 5.2e+06 - II [1] 5.65e+06 

nPpc 3 - - [1] 3 

,E Ic lv  kIcl_cat 1.76e+06 h-1 II [1] 9.42+05 

KIcl_ICIT 0.0124 mM II [1] 0.02 

KIcl_PEP 0.0310 mM II [1] 0.02 

KIcl_3PG 0.406 mM II [1] 0.52 

KIcl_αKG 0.466 mM II [1] 0.83 

LIcl 5.01e+04 - II [1] 1.91e+05 

nIcl 4 - - [1] 4 

,E M sv  kMs_cat 1.04e+04 h-1 II [1] 1.70e+04 

KMs_GOX_AcCoA 0.406 mM II [1] 0.39 

KMs_AcCoA 0.426 mM II [1] 0.46 

KMs_GOX 0.536 mM II [1] 1.11 

, -A ceK iE kv  

, -AceK hE pv  

kAceK_ki_cat 1.22e+16 h-1 II [1] 5.27e+15 

kAceK_ph_cat 6.12e+12 h-1 II [1] 1.82e+12 

KAceK_ICDH 0.530 mM II [1] 0.19 

KAceK_ICDH-P 7.93 mM II [1] 7.26 

KAceK_ICIT 0.0773 mM II [1] 0.09 

KAceK_GOX 0.488 mM II [1] 0.50 

KAceK_OAA 0.0976 mM II [1] 0.07 

KAceK_αKG 0.463 mM II [1] 0.42 

KAceK_PEP 0.304 mM II [1] 0.36 

KAceK_3PG 0.886 mM II [1] 0.42 

KAceK_PYR 0.0214 mM II [1] 0.03 

LAceK 1.00e+08 - II [1] 2.83e+08 

nAceK 2 - - [1] 2 

, 6E G pdhv  max
6G pdhv  4.97e+03 mM h-1 II [4] 1.66e+04 

KG6pdh_G6P 0.07 mM I [58] 0.07 

KG6 pdh _NADPH_g6pinh 0.18 mM I [58] 0.19 

KG6 pdh _NADP  0.015 mM I [58] 0.004 

KG6 pdh _NADPH_nadpinh 0.01 mM I [58] 0.08 

,E Pglv  max
Pglv

 4.5e+04 mM h-1 II [8] 2.28e+04 

KPgl_eq 42.8 - I [59] 42.69 

KPgl_6PGL_m 0.023 mM I [37] 0.023 

KPgl_6PG_m 10 mM I [37] 10.01 
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KPgl_h1 5.61e-03 mM I [60] 0.004 

KPgl_h2 9.73e-06 mM I [60] 9.70e-06 

,E E ddv  max
Eddv  300  mM h-1 II [8] 515.41 

KEdd_eq 1e+03 - I [61] 1.01e+03 

KEdd_6PG_m 0.6 mM I [61] 0.12 

KEdd_KDPG_m 1 mM II [8] 2.02 

pHEdd_m 6.4 - I [61] 7.53 

pKEdd 10 - II [8] 8.74 

,E Edav  max
Edav  300  mM h-1 II [8] 667.33 

KEda_eq 0.5 - I [62] 0.50 

KEda_PYR_m 10 mM II [8] 7.69 

KEda_KDPG_m 0.35 mM I [62] 0.15 

KEda_GAP_m 1 mM II [8] 1.18 

pHEda_m 7.5 - I [62] 10.38 

pKEda 10 - II [8] 36.97 

,6E Pgdhv  m ax
6 Pgdhv

 5.84e+04 mM h-1 II [4] 2.48e+05 

K6Pgdh_6PG 0.1 mM I [63] 0.10 

K6Pgdh_NADP 0.028 mM I [63] 0.02 

K6Pgdh_NADPH_inh 0.01 mM I [63] 0.04 

K6Pgdh_ATP_inh 3 mM I [63] 3.01 

, 5E R piv  m ax
5R p iv  1.74e+04 h-1 II [4] 3.21e+04 

KR5pi_eq 4 - I [64] 0.48 

, 5E Ru pv  max
5Ru pv

 2.42e+04 h-1 II [4] 1.27e+04 

KRu5p_eq 1.4 - I [64] 1.41 

,E TktAv  max
TktAv  3.41e+04 mM-1 h-1 II [4] 8.87e+03 

KTktA_eq 1.2 - I [64] 1.20 

,E TktBv  max
TktBv  3.12e+05 mM-1 h-1 II [4] 3.79e+05 

KTktB_eq 10 - I [64] 9.97 

,E Talv  max
Talv  3.91e+04 mM-1 h-1 II [4] 7.17e+04 

KTal_eq 1.05 - I [64] 1.05 

,E Cyav  max
Cyav  28.9 mM h-1 II [1] 9.45 

KCya_EIIA-P 0.0479 mM II [1] 0.002 

, degrE cAMPv  
deg

max

rcAMPv
 2.03 mM h-1 II [1] 9.21 

KcAMPdegr_cAMP 0.0564 mM II [1] 0.048 

,G glkv  Kglk_Cra 9.35e-06 mM II [1] 1.22e-08 

vglk_Cra_unbound 0.0812 mM h-1 II [1] 0.206 

vglk_Cra_bound 6.38e-04 mM h-1 II [1] 0.002 

,G pfkAv  KpfkA_Cra 9.35e-06 mM II [1] 9.87e-09 

vpfkA_Cra_unbound 0.0812 mM h-1 II [1] 0.05 

vpfkA_Cra_bound 6.38e-04 mM h-1 II [1] 0.001 

,G fbpv  Kfbp_Cra 0.0175 mM II [1] 3.75e-05 

vfbp_Cra_unbound 0 mM h-1 II [1] 0 

vfbp_Cra_bound 1.07e-03 mM h-1 II [1] 0.001 

,G fbaAv  KfbaA_Cra 1.34 mM II [1] 3.26e-03 

vfbaA_Cra_unbound 0.0310 mM h-1 II [1] 0.025 

vfbaA_Cra_bound 0 mM h-1 II [1] 0 

KfbaA_Crp 0.286 mM II [1] 0.009 

vfbaA_Crp_unbound 0 mM h-1 II [1] 0 

vfbaA_Crp_bound 0.0239 mM h-1 II [1] 0.016 

,G gapAv  KgapA_Cra 1.34 mM II [1] 0.02 

vgapA_Cra_unbound 0.0349 mM h-1 II [1] 0.02 

vgapA_Cra_bound 0 mM h-1 II [1] 0 

KgapA_Crp 0.286 mM II [1] 0.05 

vgapA_Crp_unbound 0 mM h-1 II [1] 0 

vgapA_Crp_bound 0.0269 mM h-1 II [1] 0.03 

,G pykFv  KpykF_Cra 0.0341 mM II [1] 7.26e-05 

vpykF_Cra_unbound 6.40e-03 mM h-1 II [1] 0.011 

vpykF_Cra_bound 3.52e-05 mM h-1 II [1] 4.30e-05 

,G ppsAv  KppsA_Cra 0.252 mM II [1] 4.88e-04 

vppsA_Cra_unbound 0 mM h-1 II [1] 0 

vppsA_Cra_bound 0.0798 mM h-1 II [1] 0.053 
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,G pdhv  Kpdh_PdhR 0.0652 mM II [1] 2.46e-05 

vpdh_PdhR_unbound 1.57e-03 mM h-1 II [1] 0.001 

vpdh_PdhR_bound 5.70e-06 mM h-1 II [1] 7.50e-06 

,G acsv  Kacs_Crp 0.112 mM II [1] 1.36e-03 

vacs_Crp_unbound 0 mM h-1 II [1] 0 

vacs_Crp_bound 1.13e-03 mM h-1 II [1] 3.62e-04 

nacs 2.31 - - [1] 2.31 

,G gltAv  KgltA_Crp 0.954 mM II [1] 0.056 

vgltA_Crp_unbound 0 mM h-1 II [1] 0 

vgltA_Crp_bound 0.0275 mM h-1 II [1] 0.03 

ngltA 1.07 - - [1] 1.07 

,G icdAv  KicdA_Cra 0.0174 mM II [1] 2.92e-05 

vicdA_Cra_unbound 4.88e-03 mM h-1 II [1] 0.01 

vicdA_Cra_bound 0.0377 mM h-1 II [1] 0.02 

,G sucABv  KsucAB_Crp 2.17 mM II [1] 0.31 

vsucAB_Crp_unbound 0 mM h-1 II [1] 0 

vsucAB_Crp_bound 0.0271 mM h-1 II [1] 0.02 

nsucAB 0.74 - - [1] 0.74 

,G sdhC D A Bv  KsdhCDAB_Crp 2.17 mM II [1] 0.086 

vsdhCDAB_Crp_unbound 0 mM h-1 II [1] 0 

vsdhCDAB_Crp_bound 0.199 mM h-1 II [1] 0.24 

nsdhCDAB 0.74 - - [1] 0.74 

,G fumABCv  KfumABC_Crp 2.17 mM II [1] 0.15 

vfumABC_Crp_unbound 0 mM h-1 II [1] 0 

vfumABC_Crp_bound 0.0462 mM h-1 II [1] 0.05 

nfumABC 0.74 - - [1] 0.74 

,G m dhv  Kmdh_Crp 1.43 mM II [1] 0.21 

vmdh_Crp_unbound 0 mM h-1 II [1] 0 

vmdh_Crp_bound 0.0816 mM h-1 II [1] 0.10 

,G maeBv  GLC
MezSS  6.84e-03 mM II [1] 5.00e-03 
ACE
MezSS  0.0233 mM II [1] 0.015 

,G pckAv  KpckA_Cra 0.0794 mM II [1] 1.52e-04 

vpckA_Cra_unbound 0 mM h-1 II [1] 0 

vpckA_Cra_bound 0.0137 mM h-1 II [1] 0.014 

,G ppcv  GLC
PpcSS  2.15e-03 mM II [1] 4.93e-03 
ACE
PpcSS  6.04e-04 mM II [1] 1.47e-03 

,G aceAv  KaceBAK_Cra 0.0542 mM II [1] 5.4e-04 

vaceBAK_Cra_unbound 1.02e-04 mM h-1 II [1] 1.76e-04 

vaceBAK_Cra_bound 0.107 mM h
-1

 II [1] 0.05 

KaceBAK_Crp 8.14 mM II [1] 0.53 

vaceBAK_Crp_unbound 1.72e-03 mM h-1 II [1] 3.47e-03 

vaceBAK_Crp_bound 1.98e-05 mM h-1 II [1] 2.18e-05 

KaceBAK_DNA 1.13e-06 mM II [1] 9.51e-07 

KaceBAK_PYR 0.506 mM II [1] 2.01 

KaceBAK_PYRprime 1.70e-03 mM II [1] 2.723e-03 

KaceBAK_GOX 2.75e-03 mM II [1] 2.246e-03 

kaceBAK_cat_IclR 3.35 h-1 II [1] 4.41 

LaceBAK 923 - II [1] 412.07 

,G aceBv  FactoraceB 0.3 - II [1] 0.31 

,G aceKv  FactoraceK 0.03 - II [1] 0.02 

,Gv
i

 kexpr 5.56 h
 

II [1] 7.26 

,Dv
i

 kdegr  1.8 h-1 I [65] 0.33 

, 6BM G Pv  kBM_GLC_G6P 554 h-1 II [1] 48.92 

kBM_ACE_G6P 274 h-1 II [1] 456.46 

, 6BM F Pv  kBM_GLC_F6P 554 h-1 III Assumed 1.27e+03 

kBM_ACE_F6P 274 h-1 III Assumed 368.62 

,BM GAPv  kBM_GLC_GAP 176 h-1 III Assumed 101.66 

kBM_ACE_GAP 238 h-1 III Assumed 420.74 

,BM PEPv  kBM_GLC_PEP 1.52e+03 h-1 II [1] 957.04 

kBM_ACE_PEP 169 h-1 II [1] 253.05 

,BM PYRv  kBM_GLC_PYR 1.99e+03 h-1 II [1] 850.96 

kBM_ACE_PYR 1.87e+04 h-1 II [1] 1.24e+04 

,BM AcCoAv  kBM_GLC_AcCoA 6.77e+03 h-1 II [1] 2.37e+03 
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kBM_ACE_AcCoA 389 h-1 II [1] 763.07 

,BM KGv α
 kBM_GLC_αKG 3.52e+03 h-1 II [1] 3.00e+03 

kBM_ACE_αKG 202 h-1 II [1] 323.912 

,BM SUCv  kBM_GLC_SUC 3.52e+03 h-1 III Assumed 1.89e+03 

kBM_ACE_SUC 202 h-1 III Assumed 227.03 

,BM FUMv  kBM_GLC_FUM 3.52e+03 h-1 III Assumed 3.47e+03 

kBM_ACE_FUM 202 h-1 III Assumed 288.72 

,BM OAAv  kBM_GLC_OAA 2.30e+04 h-1 II [1] 2.31e+04 

kBM_ACE_OAA 5.15e+03 h-1 II [1] 1.31e+04 

, 5BM R Pv  kBM_GLC_R5P 554 h-1 III Assumed 307.97 

kBM_ACE_R5P 274 h-1 III Assumed 499.54 

, 4BM E Pv  kBM_GLC_E4P 554 h-1 III Assumed 1.51e+03 

kBM_ACE_E4P 274 h-1 III Assumed 289.66 

Others KCrp-cAMP 0.505 mM II [1] 0.420 

 nCrp-cAMP 1 - - [1] 1 

 KCra-FBP 0.767 mM II [1] 0.029 

 nCra-FBP 2 - - [1] 2 

 KPdhR-PYR 0.0925 mM II [1] 0.043 

 nPdhR-PYR 1 - - [1] 1 

 (P/O) (P/O ratio for 

NADH) 

2.5 - I [2] 

3.48 

 (P/O)’ (P/O ratio for 

FADH2) 

1.5 - I [2] 

1.49 

 kATP 8.87e-06 mM-1 I [9] 1.32e-05 

 ρ (Cell density) 564 gDW LCell
-1 - [4] 564 

 D (Dilution rate) 0 for batch 

culture 

 

See main text 

for 

continuous 

culture 

h-1 - - 
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