
1. 
𝑑[𝐶𝑑𝑖𝑓𝑓]

𝑑𝑡
=  

𝐾𝐶𝐺[𝐶𝑑𝑖𝑓𝑓][𝐶𝐻]

[𝐶𝐵]
− 𝐾𝑡𝐷𝐶[𝐶𝑑𝑖𝑓𝑓] (

𝛾𝑡𝐷𝐶1[𝐶𝐵]

[𝐶𝑜𝐷]
+

𝛾𝑡𝐷𝐶1[𝐸]

[𝐸𝑖]+𝛽
) − 𝐾𝑒𝐷𝐶[𝐶𝑑𝑖𝑓𝑓] − 𝑑𝐶𝑑[𝐶𝑑𝑖𝑓𝑓]([𝑀𝐿𝑃] +

                    𝛾𝐶𝑑[𝑁𝑙𝑢𝑚] − 𝛼𝐶𝑑[𝐶𝐻]) 
 

2. 
𝑑[𝑁𝑙𝑢𝑚]

𝑑𝑡
= 𝐾𝑁𝐴𝑀[𝑁𝐿𝑃][𝐶𝑑𝑖𝑓𝑓](𝛾𝑁𝐴𝑀1[𝐸𝑑] + 𝛾𝑁𝐴𝑀2[𝑇ℎ17𝐿𝑃] − 𝛼𝑁𝐴𝑀[𝑇𝑟𝑒𝑔𝐿𝑃]) − 𝑑𝑁[𝑁𝑙𝑢𝑚][𝐶𝐵] 

 

3. 
𝑑[𝐶𝐵]

𝑑𝑡
= −𝐾𝐶𝑅1[𝐶𝐵][𝑁𝑙𝑢𝑚][𝐸𝑖] + 𝐾𝐶𝑅2[𝐶𝑜𝐷] 

 

4. 
𝑑[𝑀𝐿𝑃]

𝑑𝑡
= 𝐾𝑀𝐴[𝑀0]([𝐶𝑑𝑖𝑓𝑓] + 𝛾𝑀𝐴[𝑇ℎ17𝐿𝑃] − 𝛼𝑀𝐴[𝑇𝑟𝑒𝑔𝐿𝑃])  − 𝑑𝑀[𝑀𝐿𝑃] 

 

5. 
𝑑[𝐶𝐷]

𝑑𝑡
= 𝐾𝐶𝑅1[𝐶𝐵][𝑁𝑙𝑢𝑚][𝐸𝑖] − 𝐾𝐶𝑅2[𝐶𝑜𝐷] − 𝐾𝐶𝑜𝐷[𝐶𝑜𝐷] 

 

6. 
𝑑[𝑡𝐷𝐶𝐿𝑃]

𝑑𝑡
=  𝐾𝑡𝐷𝐶[𝐶𝑑𝑖𝑓𝑓] (

𝛾𝑡𝐷𝐶1[𝐶𝐵]

[𝐶𝑜𝐷]
+

𝛾𝑡𝐷𝐶2[𝐸]

[𝐸𝑖]+𝛽
) − 𝜎𝑡𝐷𝐶[𝑡𝐷𝐶𝐿𝑃] 

 

7. 
𝑑[𝑡𝐷𝐶𝑀𝐿𝑁]

𝑑𝑡
= 𝜎𝑡𝐷𝐶𝑀[𝑡𝐷𝐶𝐿𝑃] − 𝑑𝑡𝐷𝐶[𝑡𝐷𝐶𝑀𝐿𝑁] − 𝐾𝑇𝑟[𝑡𝐷𝐶𝑀𝐿𝑁] 

 

8. 
𝑑[𝐶𝐻]

𝑑𝑡
= −𝑑𝐶𝐻[𝐶𝐻] 

 

9. 
𝑑[𝐸]

𝑑𝑡
= 𝐾𝐸𝐻[𝐸𝑑] − 𝐾𝐸𝐼[𝐸][𝐶𝑑𝑖𝑓𝑓] − 𝑑𝐸[𝐸](𝛾𝐸𝐷1[𝑁𝑙𝑢𝑚] + 𝛾𝐸𝐷2[𝑇ℎ17𝐿𝑃] + 𝛾𝐸𝐷3[𝑀𝐿𝑃]) 

 

10. 
𝑑[𝐸𝑑]

𝑑𝑡
= 𝑑𝐸[𝐸](𝛾𝐸𝐷1[𝑁𝑙𝑢𝑚] + 𝛾𝐸𝐷2[𝑇ℎ17𝐿𝑃] + 𝛾𝐸𝐷3[𝑀𝐿𝑃])−𝐾𝐸𝐻[𝐸𝑑] + 𝑑𝐸𝑁[𝐸𝑖] + 𝑑𝐸𝑖[𝐸𝑖](𝛾𝐸𝑖𝐷1[𝑁𝑙𝑢𝑚] +

               𝛾𝐸𝑖𝐷2[𝑇ℎ17𝐿𝑃] + 𝛾𝐸𝑖𝐷3[𝑀𝐿𝑃]) 
 

11. 
𝑑[𝐸𝑖]

𝑑𝑡
= 𝐾𝐸𝐼[𝐸][𝐶𝑑𝑖𝑓𝑓] − 𝑑𝐸𝑖[𝐸𝑖](𝛾𝐸𝑖𝐷1[𝑁𝑙𝑢𝑚] + 𝛾𝐸𝑖𝐷2[𝑇ℎ17𝐿𝑃] + 𝛾𝐸𝑖𝐷3[𝑀𝐿𝑃])−𝑑𝐸𝑁[𝐸𝑖] 

 

12. 
𝑑[𝑒𝐷𝐶𝐿𝑃]

𝑑𝑡
= 𝐾𝑒𝐷𝐶[𝐶𝑑𝑖𝑓𝑓] − 𝜎𝑒𝐷𝐶[𝑒𝐷𝐶𝐿𝑃] 

 

13. 
𝑑[𝑇ℎ17𝐿𝑃]

𝑑𝑡
= −𝜇𝑇1[𝑇ℎ17𝐿𝑃] + 𝜇𝑇2[𝑇𝑟𝑒𝑔𝐿𝑃][𝐶𝑑𝑖𝑓𝑓] + 𝜎𝑇17[𝑇ℎ17𝑀𝐿𝑁] − 𝑑𝑇17[𝑇ℎ17𝐿𝑃] 

 

14. 
𝑑[𝑇ℎ1𝐿𝑃]

𝑑𝑡
= 𝜎𝑇1[𝑇ℎ1𝑀𝐿𝑁] − 𝑑𝑇1[𝑇ℎ1𝐿𝑃] 

 

15. 
𝑑[𝑇𝑟𝑒𝑔𝐿𝑃]

𝑑𝑡
= 𝜇𝑇1[𝑇ℎ17𝐿𝑃] − 𝜇𝑇2[𝑇𝑟𝑒𝑔𝐿𝑃][𝐶𝑑𝑖𝑓𝑓] + 𝜎𝑇𝑟[𝑇𝑟𝑒𝑔𝑀𝐿𝑁] − 𝑑𝑇𝑟[𝑇𝑟𝑒𝑔𝐿𝑃] 

 

16. 
𝑑[𝑒𝐷𝐶𝑀𝐿𝑁]

𝑑𝑡
=  𝜎𝑡𝐷𝐶[𝑡𝐷𝐶𝐿𝑃] − 𝐾𝑇1[𝑒𝐷𝐶𝑀𝐿𝑁] (

[𝐶𝐷]

𝛼𝑇1𝐶[𝐶𝐵]+𝛼𝑇1𝐸[𝐸]
) −𝐾𝑇17[𝑒𝐷𝐶𝑀𝐿𝑁] − 𝑑𝑒𝐷𝐶[𝑒𝐷𝐶𝑀𝐿𝑁] 

 

17. 
𝑑[𝑇𝑟𝑒𝑔𝑀𝐿𝑁]

𝑑𝑡
= 𝐾𝑇𝑟[𝑡𝐷𝐶𝑀𝐿𝑁] − 𝜎𝑇𝑟[𝑇𝑟𝑒𝑔𝑀𝐿𝑁] 

 

18. 
𝑑[𝑇ℎ17𝑀𝐿𝑁]

𝑑𝑡
= 𝐾𝑇17[𝑒𝐷𝐶𝑀𝐿𝑁] − 𝜎𝑇17[𝑇ℎ17𝑀𝐿𝑁] 

 

19. 
𝑑[𝑇ℎ1𝑀𝐿𝑁]

𝑑𝑡
=  𝐾𝑇1[𝑒𝐷𝐶𝑀𝐿𝑁] (

[𝐶𝐷]

𝛼𝑇1𝐶[𝐶𝐵]+𝛼𝑇1𝐸[𝐸]
) − 𝜎𝑇1[𝑇ℎ1𝑀𝐿𝑁] 

 

 

 



The list of nineteen differential equations defines the dynamics of the model. One equation exists for each species 
(denoted by the bracketed, [ ], terms in the above equations) in the model network shown in Fig. 1 of the main 
text. More than one reaction may be encompassed in each equation. For example, the differential equation for 
[Cdiff] includes terms pulled from four reactions (Cdiff Death, Cdiff Growth, tDC production and eDC production). 
The terms can be mapped to their parent reaction through the subscript and parameter type. A full description of 
the parameters and their calibrated values is provided in supplemental information (S1 Table). The following table 
provides a key to parameter notation. 

Parameter Function 

K production, activation and differentiation 

d damage, death and degradation 

σ migration 

γ activation 

α inhibition 

β denominator constant 

μ plasticity 

 


