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Rate limiting step Model Simplified Model 

𝑀 + ∗ 
k1

⇌
k2

  𝑀 ∗ 𝑟1 =
k1𝑀 −

k2𝑘4𝑘6𝑘8𝑘10𝐺𝐸
k3k5𝑘7𝑘9𝑇

1 +
𝑘4𝑘6𝑘8𝑘10𝐺𝐸

k3k5𝑘7𝑘9𝑇
+

𝑘8

𝑘7
𝐺 +

𝑘3

𝑘4
𝑇 +

𝑘10

𝑘9
𝐸

 𝑟1 =
K1𝑀 − 𝐾2𝐺𝐸/𝑇

1 + 𝐾3𝐺𝐸/𝑇 + 𝐾4𝐺 + 𝐾5𝑇 + 𝐾6𝐸
 

𝑇 + ∗ 
k3

⇌
k4

  𝑇 ∗ 𝑟2 =
k3𝑇 −

k2𝑘4𝑘6𝑘8𝑘10𝐺𝐸
k1k5𝑘7𝑘9𝑇

1 +
𝑘1

𝑘2
𝑀 +

k2𝑘6𝑘8𝑘10𝐺𝐸
k1k5𝑘7𝑘9𝑇

+
𝑘8

𝑘7
𝐺 +

𝑘10

𝑘9
𝐸

 𝑟2 =
𝐾1𝑇 − 𝐾2𝐺𝐸/𝑇

1 + 𝐾3𝑀 + 𝐾4𝐺𝐸/𝑇 + 𝐾5𝐺 + 𝐾6𝐸
 

𝑀 ∗ + 𝑇 ∗ 
k5

⇌
k6

 𝐺 ∗ + 𝐸 ∗ 𝑟3 =

k1𝑘3𝑘5𝑀𝑇
k2k4

−
𝑘6𝑘8𝑘10𝐺𝐸

𝑘7𝑘9

(1 +
𝑘1

𝑘2
𝑀 +

𝑘3

𝑘4
𝑇 +

𝑘8

𝑘7
𝐺 +

𝑘10

𝑘9
𝐸)

2 𝑟3 =
𝐾1𝑀𝑇 − 𝐾2𝐺𝐸

(1 + 𝐾3𝑀 + 𝐾4𝑇 + 𝐾5𝐺 + 𝐾6𝐸)2
 

𝐺 ∗  
k7

⇌
k8

  𝐺 + ∗ 𝑟4 =

k1k3k5k7k9𝑀𝑇
k2k4k10𝐸

− k8𝐺

1 +
𝑘1

𝑘2
𝑀𝑒 +

𝑘3

𝑘4
𝑇 +

𝑘10

𝑘9
𝐸 +

k1k3k5k9𝑀𝑒𝑇
k2k4k10𝐸

 𝑟4 =
𝐾4MT/E − 𝐾2𝐺

1 + 𝐾3𝑀 + 𝐾4𝑇 + 𝐾5𝐸 + 𝐾6MT/E
 

𝐸 ∗ 
k9

⇌
k10

  𝐸 + ∗ 𝑟5 =

k1k3k5k7k9𝑀𝑇
k2k4k8𝐺

− k10𝐸

1 +
𝑘1

𝑘2
𝑀 +

𝑘3

𝑘4
𝑇 +

𝑘8

𝑘7
𝐺 +

k1k3k5k7𝑀𝑒𝑇
k2k4k8𝐺

 𝑟5 =
𝐾4MT/E − 𝐾2𝐸

1 + 𝐾3𝑀 + 𝐾4𝑇 + 𝐾5𝐺 + 𝐾6MT/G
 



 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

Rate limiting step Model Simplified Model  

𝑀 + ∗ 
k1

⇌
k2

   𝑀 ∗ 𝑟1 =
k1𝑀 −

k2𝑘4𝑘6𝐺𝐸
k3k5𝑇

1 +
𝑘4𝑘6𝐺𝐸
k3k5𝑇

+
𝑘6

𝑘5
𝐺

 𝑟1 =
K1𝑀 − 𝐾2𝐺𝐸/𝑇

1 + 𝐾3𝐺𝐸/𝑇 + 𝐾4𝐺
 

 

𝑇 + 𝑀 ∗  
k3

⇌
k4

  𝐺 ∗ + 𝐸 𝑟2 =

k1k3

k2
𝑇𝑀 −

k4k6

k5
𝐸𝐺

1 +
k1

k2
𝑀 +

k6

k5
𝐺

 𝑟2 =
𝐾1𝑇𝑀 − 𝐾2𝐸𝐺

1 + 𝐾3𝑀 + 𝐾4𝐺
 

 

𝐺 ∗  
k5

⇌
k6

   𝐺 + ∗ 𝑟3 =

k1k3k5𝑇𝑀
k4k2𝐸

− k6𝐺

1 +
k1

k2
𝑀 +

k1k3𝑇𝑀
k4k2𝐸

 𝑟3 =
𝐾1𝑇𝑀/𝐸 − 𝐾2𝐺

1 + 𝐾3𝑀 + 𝐾4𝑇𝑀/𝐸
 

 

 

 

 

 

Rate limiting step Model Simplified Model 

𝑀 + ∗ 
k1

⇌
k2

  𝑀 ∗ 

when,
k6

k5

𝐺 ≪
𝑘4𝑘6𝑘8𝑘10𝐺𝐸

k3k5𝑘7𝑘9𝑇
+

𝑘3

𝑘4

𝑇 +
𝑘10

𝑘9

𝐸 

𝑟1 =
k1𝑀 −

k2𝑘4𝑘6𝑘8𝑘10𝐺𝐸
k3k5𝑘7𝑘9𝑇

1 +
𝑘4𝑘6𝑘8𝑘10𝐺𝐸

k3k5𝑘7𝑘9𝑇
+

𝑘3

𝑘4
𝑇 +

𝑘10

𝑘9
𝐸

 𝑟1 =
K1𝑀 − 𝐾2𝐺𝐸/𝑇

1 + 𝐾3𝐺𝐸/𝑇 + 𝐾5𝑇 + 𝐾6𝐸
 

𝑇 + ∗ 
k3

⇌
k4

  𝑇 ∗ 

when, 
k6

k5
𝐺 ≪

𝑘1

𝑘2
𝑀 +

k2𝑘6𝑘8𝑘10𝐺𝐸

k1k5𝑘7𝑘9𝑇
+

𝑘10

𝑘9
𝐸 

𝑟2 =
k3𝑇 −

k2𝑘4𝑘6𝑘8𝑘10𝐺𝐸
k1k5𝑘7𝑘9𝑇

1 +
𝑘1

𝑘2
𝑀 +

k2𝑘6𝑘8𝑘10𝐺𝐸
k1k5𝑘7𝑘9𝑇

+
𝑘10

𝑘9
𝐸

 𝑟2 =
𝐾1𝑇 − 𝐾2𝐺𝐸/𝑇

1 + 𝐾3𝑀 + 𝐾4𝐺𝐸/𝑇 + 𝐾6𝐸
 

 

𝑀 ∗ + 𝑇 ∗ 
k5

⇌
k6

 𝐺 ∗ + 𝐸 ∗ 

when, 
k6

k5
𝐺 ≪

𝑘1

𝑘2
𝑀 +

𝑘3

𝑘4
𝑇 +

𝑘10

𝑘9
𝐸 

𝑟3 =

k1𝑘3𝑘5𝑀𝑇
k2k4

−
𝑘6𝑘8𝑘10𝐺𝐸

𝑘7𝑘9

(1 +
𝑘1

𝑘2
𝑀 +

𝑘3

𝑘4
𝑇 +

𝑘10

𝑘9
𝐸)

2 
𝑟3 =

𝐾1𝑀𝑇 − 𝐾2𝐺𝐸

(1 + 𝐾3𝑀 + 𝐾4𝑇 + 𝐾5𝐸)2
 

 

𝐺 ∗ 
k7

⇌
k8

  𝐺 + ∗ − − 

 

𝐸 ∗  
k9

⇌
k10

  𝐸 + ∗ 

when, 
k6

k5
𝐺 ≪

𝑘1

𝑘2
𝑀 +

𝑘3

𝑘4
𝑇 +

k1k3k5k7𝑀𝑇

k2k4k8𝐺
 

𝑟5 =

k1k3k5k7k9𝑀𝑇
k2k4k8𝐺

− k10𝐸

1 +
𝑘1

𝑘2
𝑀 +

𝑘3

𝑘4
𝑇 +

𝑘8

𝑘7
+

k1k3k5k7𝑀𝑇
k2k4k8𝐺

 𝑟5 =
𝐾4MT/E − 𝐾2𝐸

1 + 𝐾3𝑀 + 𝐾4𝑇 + 𝐾5MT/G
 

 

 

 



 

 

k6

k5
𝐺 ≪

k1

k2
𝑀

𝑟 =
𝐾1𝑇𝑀−𝐾2𝐸𝐺

𝐾3𝑀

  
 

Rate limiting step Model Simplified Model  

𝑀 + ∗ 
k1

⇌
k2

   𝑀 ∗           when, 
k6

k5
𝐺 ≪

𝑘4𝑘6𝐺𝐸

k3k5𝑇
 𝑟1 =

k1𝑀 −
k2𝑘4𝑘6𝐺𝐸

k3k5𝑇

1 +
𝑘4𝑘6𝐺𝐸
k3k5𝑇

 𝑟1 =
K1𝑀 − 𝐾2𝐺𝐸/𝑇

1 + 𝐾3𝐺𝐸/𝑇
 

 

 

𝑇 + 𝑀 ∗  
k3

⇌
k4

  𝐺 ∗ + 𝐸   when, 
k6

k5
𝐺 ≪

k1

k2
𝑀 

𝑟2 =

k1k3

k2
𝑇𝑀 −

k4k6

k5
𝐸𝐺

1 +
k1

k2
𝑀

 𝑟2 =
𝐾1𝑇𝑀 − 𝐾2𝐸𝐺

𝐾3𝑀
 

 

𝐺 ∗   
k5

⇌
k6

   𝐺 + ∗ − − 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

  

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

             

            

            

  

 

 

  

 

 

 

  



Parameter Value 95% confidence Units 

K1 19.013546 0.4281062 𝑚𝑜𝑙 𝐸 ∙ 𝐿

𝑚𝑜𝑙 𝑇 ∙ 𝑚𝑜𝑙 𝑀 ∙ 𝑚𝑖𝑛 ∙ 𝐾𝑔
 

K2 0.2187906 0.1902954 𝐿

𝑚𝑜𝑙 𝐺 ∙ 𝑚𝑖𝑛 ∙ 𝑘𝑔
 

K3 316.11977 7.1536297 𝐿

𝑚𝑜𝑙 𝑀
 

Statistics 

𝑹𝟐 0.9886145 

𝑹𝒂𝒅𝒋
𝟐  0.9881498 

𝑹𝒎𝒔𝒅 0.0462578 

𝝈𝟐 0.1180812 

(
kirreversible

kreversible
𝐺 ≪ 𝑜𝑡ℎ𝑒𝑟 𝑎𝑑𝑠𝑜𝑟𝑏𝑒𝑑 𝑠𝑝𝑒𝑐𝑖𝑒𝑠)
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