
Table S3 

New or modified reactions and ODE equations for the alternative models 

Interaction between ComW and a late com gene product ComZ prevents ComW activity 

New reactions 

Synthesis of ComZ ComXact  ComXina + ComZ 

Inhibition of active form of ComW ComWact + ComZ  ComWina 

New ODEs 
  
𝑑[𝐶𝑜𝑚𝑍]

𝑑𝑡
=  𝑣𝑚𝑎𝑥𝐶𝑜𝑚𝑍 ∗

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑧

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑧 + 𝐾𝐶𝑜𝑚𝑍
𝑧 − 𝜔2 ∗ [𝐶𝑜𝑚𝑍] ∗ [𝐶𝑜𝑚𝑊𝑎𝑐𝑡] − 𝛾𝐶𝑜𝑚𝑍 ∗ [𝐶𝑜𝑚𝑍] 

  
𝑑[𝐶𝑜𝑚𝑊𝑎𝑐𝑡]

𝑑𝑡
=  𝑣𝑚𝑎𝑥𝐶𝑜𝑚𝑊

[(𝐶𝑜𝑚𝐸~𝑃)𝐷]𝑤

[(𝐶𝑜𝑚𝐸~𝑃)𝐷]𝑤 +  𝐾𝐶𝑜𝑚𝑊
𝑤 −  𝜔2 ∗ [𝐶𝑜𝑚𝑍] ∗ [𝐶𝑜𝑚𝑊𝑎𝑐𝑡] −  𝛾𝐶𝑜𝑚𝑊 ∗ [𝐶𝑜𝑚𝑊𝑖𝑛𝑎] 

  
𝑑[𝐶𝑜𝑚𝑊𝑖𝑛𝑎]

𝑑𝑡
= 𝜔2 ∗ [𝐶𝑜𝑚𝑍] ∗ [𝐶𝑜𝑚𝑊𝑎𝑐𝑡]  − 𝛾𝐶𝑜𝑚𝑊 ∗ [𝐶𝑜𝑚𝑊𝑖𝑛𝑎] 

  

[𝐶𝑜𝑚𝑊]𝑡𝑜𝑡𝑎𝑙 = [𝐶𝑜𝑚𝑊𝑖𝑛𝑎] + [𝐶𝑜𝑚𝑊𝑎𝑐𝑡] 
  

Competition between ComW and a late com gene product ComZ for the inactive form of ComX impairs 

the formation of the active form of ComX 

New reactions 

Synthesis of ComZ ComXact ComXina + ComZ 

Inhibition of ComX activation ComXina + ComW + ComZ  ComXact + ComW + ComZ 

New ODEs 
  

𝑑[𝐶𝑜𝑚𝑍]

𝑑𝑡
= 𝑣𝑚𝑎𝑥𝑐𝑜𝑚𝑍 ∗

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑧

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑧 + 𝐾𝑐𝑜𝑚𝑍
𝑧 − 𝛾𝐶𝑜𝑚𝑍 ∗ [𝐶𝑜𝑚𝑍] 

  

𝑑[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]

𝑑𝑡
=  𝑣𝑚𝑎𝑥𝐶𝑜𝑚𝑋𝑎𝑐𝑡

 ∗
[𝐶𝑜𝑚𝑊𝑎𝑐𝑡]𝒋

[𝐶𝑜𝑚𝑊𝑎𝑐𝑡]𝒋 + 𝐾𝐶𝑜𝑚𝑋𝑎𝑐𝑡

𝒋
∗ (1 −

[𝐶𝑜𝑚𝑍]𝑘

[𝐶𝑜𝑚𝑍]𝑘 + 𝐾𝑖𝐶𝑜𝑚𝑋𝑎𝑐𝑡_𝐶𝑜𝑚𝑍
𝑘

) ∗ [𝐶𝑜𝑚𝑋𝑖𝑛𝑎]

− 𝑣𝑚𝑎𝑥𝐷𝑝𝑟𝐴 ∗
[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑑

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑑 + 𝐾𝐷𝑝𝑟𝐴
𝑑

− 𝑣𝑚𝑎𝑥𝑆𝑠𝑏𝐵  ∗
[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑠

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑠 + 𝐾𝑆𝑠𝑏𝐵
𝑠

− 𝑣𝑚𝑎𝑥𝐶𝑜𝑚𝑍 ∗
[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑧

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑧 + 𝐾𝐶𝑜𝑚𝑍
𝑧 − 𝛾𝐶𝑜𝑚𝑋 ∗ [𝐶𝑜𝑚𝑋𝑎𝑐𝑡] 

  

𝑑[𝐶𝑜𝑚𝑋𝑖𝑛𝑎]

𝑑𝑡
=  𝑣𝑚𝑎𝑥𝐶𝑜𝑚𝑋 ∗

[(𝐶𝑜𝑚𝐸~𝑃)𝐷]𝑥

[(𝐶𝑜𝑚𝐸~𝑃)𝐷]𝑥 + 𝐾𝐶𝑜𝑚𝑋
𝑥 

+  𝑣𝑚𝑎𝑥𝐷𝑝𝑟𝐴 ∗
[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑑

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑑 + 𝐾𝐷𝑝𝑟𝐴
𝑑

+  𝑣𝑚𝑎𝑥𝑆𝑠𝑏𝐵 ∗
[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑠

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑠 + 𝐾𝑆𝑠𝑏𝐵
𝑠 + 𝑣𝑚𝑎𝑥𝐶𝑜𝑚𝑍 ∗

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑧

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑧 + 𝐾𝐶𝑜𝑚𝑍
𝑧

− 𝑣𝑚𝑎𝑥𝐶𝑜𝑚𝑋𝑎𝑐𝑡
 ∗

[𝐶𝑜𝑚𝑊𝑎𝑐𝑡]𝒋

[𝐶𝑜𝑚𝑊𝑎𝑐𝑡]𝒋 + 𝐾𝐶𝑜𝑚𝑋𝑎𝑐𝑡

𝒋
∗ (1 −

[𝐶𝑜𝑚𝑍]𝑘

[𝐶𝑜𝑚𝑍]𝑘 + 𝐾𝑖𝐶𝑜𝑚𝑋𝑎𝑐𝑡_𝐶𝑜𝑚𝑍
𝑘)  ∗ [𝐶𝑜𝑚𝑋𝑖𝑛𝑎]

−  𝛾𝐶𝑜𝑚𝑋 ∗ [𝐶𝑜𝑚𝑋𝑖𝑛𝑎] 
  

Competition between the active form of ComX and a late com gene product ComZ for RNA polymerase 

binding 

New reactions 

Synthesis of ComZ ComXact  ComXina + ComZ 

Synthesis of SsbB ComXact + ComZ  ComXina + SsbB + ComZ 

Synthesis of DprA ComXact + ComZ  ComXina + DprA + ComZ 

New ODEs 
  

𝑑[𝐶𝑜𝑚𝑍]

𝑑𝑡
= 𝛽𝐶𝑜𝑚𝑍 + 𝑣𝑚𝑎𝑥𝐶𝑜𝑚𝑍 ∗

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑧

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑧 + 𝐾𝐶𝑜𝑚𝑍
𝑧 (1 −

[𝐶𝑜𝑚𝑍]𝑖

[𝐶𝑜𝑚𝑍]𝑖 + 𝐾𝑖𝐶𝑜𝑚𝑍_𝐶𝑜𝑚𝑍
𝑖
) − 𝛾𝐶𝑜𝑚𝑍 ∗ [𝐶𝑜𝑚𝑍] 

  

𝑑[𝑆𝑠𝑏𝐵]

𝑑𝑡
= 𝑣𝑚𝑎𝑥𝑆𝑠𝑏𝐵 ∗

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑠

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑠 + 𝐾𝑆𝑠𝑏𝐵
𝑠 ∗ (1 −

[𝐶𝑜𝑚𝑍]𝑖

[𝐶𝑜𝑚𝑍]𝑖 + 𝐾𝑖𝐶𝑜𝑚𝑍_𝑆𝑠𝑏𝐵
𝑖
) − 𝛾𝑆𝑠𝑏𝐵 ∗ [𝑆𝑠𝑏𝐵] 

  



𝑑[𝐷𝑝𝑟𝐴]

𝑑𝑡
= 𝑣𝑚𝑎𝑥𝐷𝑝𝑟𝐴 ∗

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑑

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑑 + 𝐾𝐷𝑝𝑟𝐴
𝑑 ∗ (1 −

[𝐶𝑜𝑚𝑍]𝑢

[𝐶𝑜𝑚𝑍]𝑢 + 𝐾𝑖𝐶𝑜𝑚𝑍_𝐷𝑝𝑟𝐴
𝑢)

− 2 ∗ 𝑘𝑜𝑛_𝐷𝑝𝑟𝐴_𝐸𝑃 ∗ [𝐷𝑝𝑟𝐴]2 ∗ [(𝐶𝑜𝑚𝐸~𝑃)𝐷] − 𝛾𝐷𝑝𝑟𝐴 ∗ [𝐷𝑝𝑟𝐴] 

  

𝑑[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]

𝑑𝑡
=  𝜔1 ∗ [𝐶𝑜𝑚𝑊] ∗ [𝐶𝑜𝑚𝑋𝑖𝑛𝑎] − 𝑣𝑚𝑎𝑥𝐷𝑝𝑟𝐴 ∗

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑑

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑑 + 𝐾𝐷𝑝𝑟𝐴
𝑑 (1 −

[𝐶𝑜𝑚𝑍]𝑢

[𝐶𝑜𝑚𝑍]𝑢 + 𝐾𝑖𝐶𝑜𝑚𝑍_𝐷𝑝𝑟𝐴
𝑢)

− 𝑣𝑚𝑎𝑥𝑆𝑠𝑏𝐵 ∗
[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑠

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑠 + 𝐾𝑆𝑠𝑏𝐵
𝑠 (1 −

[𝐶𝑜𝑚𝑍]𝑖

[𝐶𝑜𝑚𝑍]𝑖 + 𝐾𝑖𝐶𝑜𝑚𝑍_𝑆𝑠𝑏𝐵
𝑖
)

− 𝑣𝑚𝑎𝑥𝐶𝑜𝑚𝑍 ∗
[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑧

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑧 + 𝐾𝐶𝑜𝑚𝑍
𝑧 (1 −

[𝐶𝑜𝑚𝑍]𝑖

[𝐶𝑜𝑚𝑍]𝑖 + 𝐾𝑖𝐶𝑜𝑚𝑍_𝐶𝑜𝑚𝑍
𝑖
) − 𝛾𝐶𝑜𝑚𝑋 ∗ [𝐶𝑜𝑚𝑋𝑎𝑐𝑡] 

  
𝑑[𝐶𝑜𝑚𝑋𝑖𝑛𝑎]

𝑑𝑡
= 𝑣𝑚𝑎𝑥𝐶𝑜𝑚𝑋 ∗

[(𝐶𝑜𝑚𝐸~𝑃)𝐷]𝑥

[(𝐶𝑜𝑚𝐸~𝑃)𝐷]𝑥 + 𝐾𝐶𝑜𝑚𝑋
𝑥  

− 𝜔1 ∗ [𝐶𝑜𝑚𝑊] ∗ [𝐶𝑜𝑚𝑋𝑖𝑛𝑎]  

+ 𝑣𝑚𝑎𝑥𝐷𝑝𝑟𝐴 ∗
[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑑

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑑 + 𝐾𝐷𝑝𝑟𝐴
𝑑  (1 −

[𝐶𝑜𝑚𝑍]𝑢

[𝐶𝑜𝑚𝑍]𝑢 + 𝐾𝑖𝐶𝑜𝑚𝑍_𝐷𝑝𝑟𝐴
𝑢)

+ 𝑣𝑚𝑎𝑥𝑆𝑠𝑏𝐵 ∗
[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑠

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑠 + 𝐾𝑆𝑠𝑏𝐵
𝑠  (1 −

[𝐶𝑜𝑚𝑍]𝑖

[𝐶𝑜𝑚𝑍]𝑖 + 𝐾𝑖𝐶𝑜𝑚𝑍_𝑆𝑠𝑏𝐵
𝑖
)

+ 𝑣𝑚𝑎𝑥𝐶𝑜𝑚𝑍 ∗
[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑧

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑧 + 𝐾𝐶𝑜𝑚𝑍
𝑧 (1 −

[𝐶𝑜𝑚𝑍]𝑖

[𝐶𝑜𝑚𝑍]𝑖 + 𝐾𝑖𝐶𝑜𝑚𝑍_𝐶𝑜𝑚𝑍
𝑖
) − 𝛾𝐶𝑜𝑚𝑋 ∗ [𝐶𝑜𝑚𝑋𝑖𝑛𝑎] 

  

Inhibition of the active form of ComX by a late com gene product ComZ 

New reactions 
Synthesis of ComZ ComXact  ComXina + ComZ 

Inhibition of ComX ComXact + ComZ  ComXina 

New ODEs 
  
𝑑[𝐶𝑜𝑚𝑍]

𝑑𝑡
= 𝑣𝑚𝑎𝑥𝐶𝑜𝑚𝑍 ∗

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑧

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑧 + 𝐾𝐶𝑜𝑚𝑍
𝑧 − 𝜔2 ∗ [𝐶𝑜𝑚𝑍] ∗ [𝐶𝑜𝑚𝑋𝑎𝑐𝑡] − 𝛾𝐶𝑜𝑚𝑍 ∗ [𝐶𝑜𝑚𝑍] 

  

𝑑[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]

𝑑𝑡
=  𝜔1 ∗ [𝐶𝑜𝑚𝑊] ∗ [𝐶𝑜𝑚𝑋𝑖𝑛𝑎] − 𝜔2 ∗ [𝐶𝑜𝑚𝑋𝑎𝑐𝑡] ∗ [𝐶𝑜𝑚𝑍] − 𝑣𝑚𝑎𝑥𝐷𝑝𝑟𝐴 ∗

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑑

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑑 + 𝐾𝐷𝑝𝑟𝐴
𝑑

− 𝑣𝑚𝑎𝑥𝑆𝑠𝑏𝐵 ∗
[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑠

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑠 + 𝐾𝑆𝑠𝑏𝐵
𝑠 − 𝑣𝑚𝑎𝑥𝐶𝑜𝑚𝑍 ∗

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑧

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑧 + 𝐾𝐶𝑜𝑚𝑍
𝑧 − 𝛾𝐶𝑜𝑚𝑋 ∗ [𝐶𝑜𝑚𝑋𝑎𝑐𝑡] 

  

𝑑[𝐶𝑜𝑚𝑋𝑖𝑛𝑎]

𝑑𝑡
=  𝑣𝑚𝑎𝑥𝐶𝑜𝑚𝑋 ∗

[(𝐶𝑜𝑚𝐸~𝑃)𝐷]𝑥

[(𝐶𝑜𝑚𝐸~𝑃)𝐷]𝑥 + 𝐾𝐶𝑜𝑚𝑋
𝑥 

+  𝑣𝑚𝑎𝑥𝐷𝑝𝑟𝐴 ∗
[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑑

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑑 + 𝐾𝐷𝑝𝑟𝐴
𝑑

+  𝑣𝑚𝑎𝑥𝑆𝑠𝑏𝐵 ∗
[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑠

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑠 + 𝐾𝑆𝑠𝑏𝐵
𝑠 + 𝑣𝑚𝑎𝑥𝐶𝑜𝑚𝑍 ∗

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑧

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑧 + 𝐾𝐶𝑜𝑚𝑍
𝑧

+  𝜔2 ∗ [𝐶𝑜𝑚𝑋𝑎𝑐𝑡] ∗ [𝐶𝑜𝑚𝑍] −   𝜔1 ∗ [𝐶𝑜𝑚𝑊] ∗ [𝐶𝑜𝑚𝑋𝑖𝑛𝑎] − 𝛾𝐶𝑜𝑚𝑋 ∗ [𝐶𝑜𝑚𝑋𝑖𝑛𝑎] 
  

Interaction between ComW and an early com gene product ComZ impairs ComW activity 

New reactions 

Synthesis of ComZ (ComE~P)D (ComE~P)D + ComZ 

Inhibition of active ComW ComWact + ComZ  ComWina 

New ODEs 
  

𝑑[𝐶𝑜𝑚𝑍]

𝑑𝑡
= 𝑣𝑚𝑎𝑥𝐶𝑜𝑚𝑍 ∗

[𝐶𝑜𝑚𝐸~𝑃]𝑍

[𝐶𝑜𝑚𝐸~𝑃]𝑍 + 𝐾𝐶𝑜𝑚𝑍
𝑍 − 𝜔2 ∗ [𝐶𝑜𝑚𝑍] ∗ [𝐶𝑜𝑚𝑊𝑎𝑐𝑡] − 𝛾𝐶𝑜𝑚𝑍 ∗ [𝐶𝑜𝑚𝑍] 

  
𝑑[𝐶𝑜𝑚𝑊𝑎𝑐𝑡]

𝑑𝑡
= 𝑣𝑚𝑎𝑥𝐶𝑜𝑚𝑊 ∗

[(𝐶𝑜𝑚𝐸~𝑃)𝐷]𝑤

[(𝐶𝑜𝑚𝐸~𝑃)𝐷]𝑤 + 𝐾𝐶𝑜𝑚𝑊
𝑤 

− 𝜔2 ∗ [𝐶𝑜𝑚𝑍] ∗ [𝐶𝑜𝑚𝑊𝑎𝑐𝑡] − 𝛾𝐶𝑜𝑚𝑊 ∗ [𝐶𝑜𝑚𝑊𝑎𝑐𝑡] 

  
𝑑[𝐶𝑜𝑚𝑊𝑖𝑛𝑎]

𝑑𝑡
= 𝜔2 ∗ [𝐶𝑜𝑚𝑍] ∗ [𝐶𝑜𝑚𝑊𝑎𝑐𝑡]  − 𝛾𝐶𝑜𝑚𝑊 ∗ [𝐶𝑜𝑚𝑊𝑖𝑛𝑎] 

  
[𝐶𝑜𝑚𝑊𝑡𝑜𝑡𝑎𝑙] = [𝐶𝑜𝑚𝑊𝑖𝑛𝑎] + [𝐶𝑜𝑚𝑊𝑎𝑐𝑡] 
 

 



Competition between ComW and an early com gene product ComZ for the inactive form of ComX impairs 

the formation of the active form of ComX 

New reactions 

Synthesis of ComZ (ComE~P)D  (ComE~P)D + ComZ 

Inhibition of ComX activation ComXina + ComW + ComZ  ComXact + ComW + ComZ 

New ODEs 
  

𝑑[𝐶𝑜𝑚𝑍]

𝑑𝑡
= 𝑣𝑚𝑎𝑥𝐶𝑜𝑚𝑍 ∗

[𝐶𝑜𝑚𝐸~𝑃]𝑍

[𝐶𝑜𝑚𝐸~𝑃]𝑍 + 𝐾𝐶𝑜𝑚𝑍
𝑍 − 𝛾𝐶𝑜𝑚𝑍 ∗ [𝐶𝑜𝑚𝑍] 

  

𝑑[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]

𝑑𝑡
=  𝑣𝑚𝑎𝑥𝐶𝑜𝑚𝑋𝑎𝑐𝑡

 ∗
[𝐶𝑜𝑚𝑊𝑎𝑐𝑡]𝒋

[𝐶𝑜𝑚𝑊𝑎𝑐𝑡]𝒋 + 𝐾𝐶𝑜𝑚𝑋𝑎𝑐𝑡

𝒋
∗ (1 −

[𝐶𝑜𝑚𝑍]𝑘

[𝐶𝑜𝑚𝑍]𝑘 + 𝐾𝑖𝐶𝑜𝑚𝑋𝑎𝑐𝑡_𝐶𝑜𝑚𝑍
𝑘) ∗ [𝐶𝑜𝑚𝑋𝑖𝑛𝑎]

− 𝑣𝑚𝑎𝑥𝐷𝑝𝑟𝐴 ∗
[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑑

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑑 + 𝐾𝐷𝑝𝑟𝐴
𝑑 − 𝑣𝑚𝑎𝑥𝑆𝑠𝑏𝐵  ∗

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑠

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑠 + 𝐾𝑆𝑠𝑏𝐵
𝑠 − 𝛾𝐶𝑜𝑚𝑋 ∗ [𝐶𝑜𝑚𝑋𝑎𝑐𝑡] 

  

𝑑[𝐶𝑜𝑚𝑋𝑖𝑛𝑎]

𝑑𝑡
=  𝑣𝑚𝑎𝑥𝐶𝑜𝑚𝑋 ∗

[(𝐶𝑜𝑚𝐸~𝑃)𝐷]𝑥

[(𝐶𝑜𝑚𝐸~𝑃)𝐷]𝑥 + 𝐾𝐶𝑜𝑚𝑋
𝑥 

+ 𝑣𝑚𝑎𝑥𝐷𝑝𝑟𝐴 ∗
[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑑

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑑 + 𝐾𝐷𝑝𝑟𝐴
𝑑

+  𝑣𝑚𝑎𝑥𝑆𝑠𝑏𝐵 ∗
[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑠

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑠 + 𝐾𝑆𝑠𝑏𝐵
𝑠 −  𝛾𝐶𝑜𝑚𝑋 ∗ [𝐶𝑜𝑚𝑋𝑖𝑛𝑎]

− 𝑣𝑚𝑎𝑥𝐶𝑜𝑚𝑋𝑎𝑐𝑡
 ∗

[𝐶𝑜𝑚𝑊𝑎𝑐𝑡]𝒋

[𝐶𝑜𝑚𝑊𝑎𝑐𝑡]𝒋 + 𝐾𝐶𝑜𝑚𝑋𝑎𝑐𝑡

𝒋
∗ (1 −

[𝐶𝑜𝑚𝑍]𝑘

[𝐶𝑜𝑚𝑍]𝑘 + 𝐾𝑖𝐶𝑜𝑚𝑋𝑎𝑐𝑡_𝐶𝑜𝑚𝑍
𝑘) ∗ [𝐶𝑜𝑚𝑋𝑖𝑛𝑎] 

  

Competition between the active form of ComX and an early com gene product ComZ for RNA 

polymerase binding 

New Reactions 

Synthesis of ComZ (ComE~P)D  (ComE~P)D + ComZ 

Synthesis of SsbB ComXact + ComZ  ComXina + SsbB + ComZ 

Synthesis of DprA ComXact + ComZ  ComXina + DprA + ComZ 

New ODEs 
  

𝑑[𝐶𝑜𝑚𝑍]

𝑑𝑡
= 𝛽𝐶𝑜𝑚𝑍 + 𝑣𝑚𝑎𝑥𝐶𝑜𝑚𝑍 ∗

[𝐶𝑜𝑚𝐸~𝑃]𝑍

[𝐶𝑜𝑚𝐸~𝑃]𝑍 + 𝐾𝐶𝑜𝑚𝑍
𝑍 − 𝛾𝐶𝑜𝑚𝑍 ∗ [𝐶𝑜𝑚𝑍] 

  

𝑑[𝑆𝑠𝑏𝐵]

𝑑𝑡
= 𝑣𝑚𝑎𝑥𝑆𝑠𝑏𝐵 ∗

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑠

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑠 + 𝐾𝑆𝑠𝑏𝐵
𝑠 ∗ (1 −

[𝐶𝑜𝑚𝑍]𝑖

[𝐶𝑜𝑚𝑍]𝑖 + 𝐾𝑖𝐶𝑜𝑚𝑍_𝑆𝑠𝑏𝐵
𝑖
) − 𝛾𝑆𝑠𝑏𝐵 ∗ [𝑆𝑠𝑏𝐵] 

  

𝑑[𝐷𝑝𝑟𝐴]

𝑑𝑡
= 𝑣𝑚𝑎𝑥𝐷𝑝𝑟𝐴 ∗

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑑

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑑 + 𝐾𝐷𝑝𝑟𝐴
𝑑 ∗ (1 −

[𝐶𝑜𝑚𝑍]𝑢

[𝐶𝑜𝑚𝑍]𝑢 + 𝐾𝑖𝐶𝑜𝑚𝑍_𝐷𝑝𝑟𝐴
𝑢)

− 2 ∗ 𝑘𝑜𝑛_𝐷𝑝𝑟𝐴_𝐸𝑃 ∗ [𝐷𝑝𝑟𝐴]2 ∗ [(𝐶𝑜𝑚𝐸~𝑃)𝐷] − 𝛾𝐷𝑝𝑟𝐴 ∗ [𝐷𝑝𝑟𝐴] 

  

𝑑[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]

𝑑𝑡
=  𝜔1 ∗ [𝐶𝑜𝑚𝑊] ∗ [𝐶𝑜𝑚𝑋𝑖𝑛𝑎]  − 𝑣𝑚𝑎𝑥𝐷𝑝𝑟𝐴 ∗

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑑

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑑 + 𝐾𝐷𝑝𝑟𝐴
𝑑 (1 −

[𝐶𝑜𝑚𝑍]𝑢

[𝐶𝑜𝑚𝑍]𝑢 + 𝐾𝑖𝐶𝑜𝑚𝑍_𝐷𝑝𝑟𝐴
𝑢)

− 𝑣𝑚𝑎𝑥𝑆𝑠𝑏𝐵 ∗
[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑠

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑠 + 𝐾𝑆𝑠𝑏𝐵
𝑠 (1 −

[𝐶𝑜𝑚𝑍]𝑖

[𝐶𝑜𝑚𝑍]𝑖 + 𝐾𝑖𝐶𝑜𝑚𝑍_𝑆𝑠𝑏𝐵
𝑖
) − 𝛾𝐶𝑜𝑚𝑋 ∗ [𝐶𝑜𝑚𝑋𝑎𝑐𝑡] 

  
𝑑[𝐶𝑜𝑚𝑋𝑖𝑛𝑎]

𝑑𝑡
= 𝑣𝑚𝑎𝑥𝐶𝑜𝑚𝑋 ∗

[(𝐶𝑜𝑚𝐸~𝑃)𝐷]𝑥

[(𝐶𝑜𝑚𝐸~𝑃)𝐷]𝑥 + 𝐾𝐶𝑜𝑚𝑋
𝑥  

− 𝜔1 ∗ [𝐶𝑜𝑚𝑊] ∗ [𝐶𝑜𝑚𝑋𝑖𝑛𝑎]  

+ 𝑣𝑚𝑎𝑥𝐷𝑝𝑟𝐴 ∗
[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑑

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑑 + 𝐾𝐷𝑝𝑟𝐴
𝑑

 (1 −
[𝐶𝑜𝑚𝑍]𝑢

[𝐶𝑜𝑚𝑍]𝑢 + 𝐾𝑖𝐶𝑜𝑚𝑍_𝐷𝑝𝑟𝐴
𝑢)

+ 𝑣𝑚𝑎𝑥𝑆𝑠𝑏𝐵 ∗
[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑠

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑠 + 𝐾𝑆𝑠𝑏𝐵
𝑠  (1 −

[𝐶𝑜𝑚𝑍]𝑖

[𝐶𝑜𝑚𝑍]𝑖 + 𝐾𝑖𝐶𝑜𝑚𝑍_𝑆𝑠𝑏𝐵
𝑖
) − 𝛾𝐶𝑜𝑚𝑋 ∗ [𝐶𝑜𝑚𝑋𝑖𝑛𝑎] 

 

 



Inhibition of the active form of ComX by an early com gene product ComZ 

New reactions 

Synthesis of ComZ (ComE~P)D  (ComE~P)D + ComZ 

Inhibition of ComX ComXact + ComZ  ComXina 

New ODEs 
  

𝑑[𝐶𝑜𝑚𝑍]

𝑑𝑡
= 𝑣𝑚𝑎𝑥𝑐𝑜𝑚𝑍 ∗

[𝐶𝑜𝑚𝐸~𝑃]𝑍

[𝐶𝑜𝑚𝐸~𝑃]𝑍 + 𝐾𝐶𝑜𝑚𝑍
𝑍 − 𝜔2 ∗ [𝐶𝑜𝑚𝑋𝑎𝑐𝑡] ∗ [𝐶𝑜𝑚𝑍] − 𝛾𝐶𝑜𝑚𝑍 ∗ [𝐶𝑜𝑚𝑍] 

  

𝑑[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]

𝑑𝑡
=  𝜔1 ∗ [𝐶𝑜𝑚𝑊] ∗ [𝐶𝑜𝑚𝑋𝑖𝑛𝑎] − 𝜔2 ∗ [𝐶𝑜𝑚𝑋𝑎𝑐𝑡] ∗ [𝐶𝑜𝑚𝑍] − 𝑣𝑚𝑎𝑥𝐷𝑝𝑟𝐴 ∗

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑑

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑑 + 𝐾𝐷𝑝𝑟𝐴
𝑑

− 𝑣𝑚𝑎𝑥𝑆𝑠𝑏𝐵 ∗
[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑠

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑠 + 𝐾𝑆𝑠𝑏𝐵
𝑠 − 𝛾𝐶𝑜𝑚𝑋 ∗ [𝐶𝑜𝑚𝑋𝑎𝑐𝑡] 

  

𝑑[𝐶𝑜𝑚𝑋𝑖𝑛𝑎]

𝑑𝑡
=  𝑣𝑚𝑎𝑥𝐶𝑜𝑚𝑋 ∗

[(𝐶𝑜𝑚𝐸~𝑃)𝐷]𝑥

[(𝐶𝑜𝑚𝐸~𝑃)𝐷]𝑥 + 𝐾𝐶𝑜𝑚𝑋
𝑥 

+  𝑣𝑚𝑎𝑥𝐷𝑝𝑟𝐴 ∗
[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑑

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑑 + 𝐾𝐷𝑝𝑟𝐴
𝑑

+ 𝑣𝑚𝑎𝑥𝑆𝑠𝑏𝐵 ∗
[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑠

[𝐶𝑜𝑚𝑋𝑎𝑐𝑡]𝑠 + 𝐾𝑆𝑠𝑏𝐵
𝑠 + 𝜔2 ∗ [𝐶𝑜𝑚𝑋𝑎𝑐𝑡] ∗ [𝐶𝑜𝑚𝑍] − 𝜔1 ∗ [𝐶𝑜𝑚𝑊] ∗ [𝐶𝑜𝑚𝑋𝑖𝑛𝑎]

−  𝛾𝐶𝑜𝑚𝑋 ∗ [𝐶𝑜𝑚𝑋𝑖𝑛𝑎] 
  

 


