
Heavy metal AND

Metal flux

dmet1
dt

= Kcatmet1 inMntH met1 out

kmmet1 in+met1 out
− kcatmet1 out CadA met1

kmmet1 out+met1

dmet2
dt

= Kcatmet2 inMntH met2 out

kmmet2 in+met2 out
− kcatmet2 out ArsB met2

kmmet2 out+met2

ArsR and CzrA production

dRnaArsR

dt
= βtranscArsR ( 1

1+( ArsR∗
KaArsR

)n
) − αRnaArsR RnaArsR

dArsR
dt

= βtransl ArsR RnaArsR − αArsR ArsR

ArsR∗ = ArsR
1+( arabinose

Ka arabinose
)n

dRnaCzrA

dt
= VmaxCzrAMet1

KmCzrA +Met1
− αRnaCzrA RnaCzrA

dCzrA
dt

= βtransl CzrA (RnaCzrA) − αCzrA CzrA

l CzrA∗ = CzrA

1+(
met1

Kamet1
)n

CadA y ArsB transporter

dRnaCadA

dt
= βtranscCadA ( 1

1+( CzrA∗
KCzrA

)n
) − αRnaCadA RnaCadA

dCadA
dt

= βtransl CadA RnaCadA − αCadA CadA

dRnaArsB

dt
= βtranscArsB ( 1

1+( ArsR∗
KaArsR

)n
) − αRnaArsB RnaArsB

dArsB
dt

= βtransl ArsB RnaArsB − αArsB ArsB

AND output P4/LasR

dRnaP4

dt
= βtransc P4 ( 1

1+( CzrA∗
KaCzra

)n
) ( 1

1+( ArsR∗
KaArsR

)n
) − αRnaP4 RnaP4

dP4
dt

= β transl P4 RnaP4 − αP4 P4

dRnaLasR

dt
= βtranscLasR ( 1

1+( CzrA∗
KaCzra

)n
) ( 1

1+( ArsR∗
KaArsR

)n
) − αRnaLasR RnaLasR

dLasR
dt

= βtransl LasR RnaLasR − αLasR LasR
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Sweet AND

Sugar uptake

d arabinose
dt

=
βupt arabinose AraE arabinose

KmAraE+AraE
− KcatAraA AraA arabinose

arabinose+KmAraA

dxylose
dt

=
βupt arabinose AraE arabinose /

KmAraE+AraE
− KcatXylA XylA xylose

(xylose+KmXylA

AraR and XylR TF production

dRnaAraR

dt
= βtranscAraR ( 1

1+( AraR∗
KAraR

)n
) − αRnaAraR RnaAraR

dAraR
dt

= βtransl AraR RnaAraR − αAraR AraR

AraR∗ = AraR
1+( arabinose

Karabinose
)n

dRnaXylR

dt
= βtranscXylR (1+qxylR xylose ) + betatranscXylRPveg−αRnaXylR RnaXylR

dXylR
dt

= βtranslXylR(RnaXylR) − αXylR XylR

XylR∗ = XylR

1+( xylose
Kxylose

)n

Transport and metabolism proteins

dRnaAraA

dt
= βtranscAraA

1
(1+( AraR∗

KaAraR
)n)

− αRnaAraA Rna AraA

dRnaAraE

dt
= βtranscAraE ( 1

1+( AraR∗
KaAraR

)n
) − αRnaAraE RnaAraE

dRnaXylA

dt
= βtranscXylA

1

(1+( XylR∗
KaXylR

)n)
− αRnaXylA RnaXylA

dXylA
dt

= βtranslXylA RnaXylA − αXylA XylA

dRnaAraC

dt
= βtranscAraC − αRnaAraC RnaAraC

dAraC
dt

= βtransl AraC RnaAraC − αAraC AraC

LasR/P4 expression

dRnaLasR

dt
= βtranscLasR

arabinosen

Kn
a arabinose

+arabinosen
( 1

1+( XylR∗
KaXylR

)n
)− αRnaLasR RnaLasR
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dLasR
dt

= βtransl LasR RnaLasR − αLasR LasR

dRnaP4

dt
= βtransc P4 ( 1

1+( AraC∗
KaAraC

)n
) ( 1

1+( XylR∗
KXylR

)n
) − αRnaP4 RnaP4

dP4
dt

= βtransl P4 RnaP4 − αP4 P4

OR

dRnaGusA

dt
= βGusAP4(

(1+( P4
KP4

)nω)

1+( P4
KP4

)n
) + βGusALasR (

(1+( LasR
KLasR

)nϕ)

1+( LasR
KLasR

)n
)−αRnaGusARnaGusA

dGusA
dt

= βtransl GusA RnaGusA − αGusA GusA
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