


Poor	
  fit	
  due	
  to	
  curvature	
  

Km	
  =	
  5	
  μM,	
  wrong	
  

Conven8onal	
  fit	
  for	
  Experiment	
  1	
  



Good	
  Fit	
  using	
  only	
  first	
  50	
  sec	
  

Vmax = 0.00126A / s
Km = 2.55µM

kcat =
Vmax

ε ⋅E0
= 0.00126A / s
(0.04A / µM ) ⋅0.005µM

kcat = 6.3s−1

Conven8onal	
  fit	
  for	
  Experiment	
  3	
  



  
E + S

k1

k−1

⎯ →⎯⎯← ⎯⎯⎯ ES
k2⎯ →⎯ E + P

  

v = V
[E]0

=
kcat[S]

Km + [S]
                    

kcat = k2

Km =
k−1

k1

   

E + S
k1

k−1

⎯ →⎯⎯← ⎯⎯⎯ E i S
k2

k−2

⎯ →⎯⎯← ⎯⎯⎯ E i P
k3⎯ →⎯ E + P

E + S
100µM −1s−1

k−1

⎯ →⎯⎯⎯⎯⎯← ⎯⎯⎯⎯⎯⎯ E i S
k2

0
⎯ →⎯← ⎯⎯ E i P fast⎯ →⎯⎯ E + P

Simplifying	
  approxima8on	
  for	
  global	
  fiHng	
  



Output	
  =	
  a*P	
  
a=ex8nc8on	
  coeff,	
  0.04	
  μM-­‐1	
  

Km	
  =	
  2.55	
  μM	
  
kcat	
  =	
  6.67	
  s-­‐1	
  

Global	
  fit	
  for	
  Experiment	
  1	
  



  

[P]obs

[E]0

= [EP]+ [P]
[E]0

= A0 (1− e−λt ) + kcatt

Conven8onal	
  fit	
  for	
  Experiment	
  2	
  



   
E + S

k1

k−1

⎯ →⎯⎯← ⎯⎯⎯ EiS
k2

k−2

⎯ →⎯⎯← ⎯⎯⎯ EiP
k3⎯ →⎯ E + P

  

[P]obs

[E]0

= [EP]+ [P]
[E]0

= A0 (1− e−λt ) + kcatt

  

k2 = 71.5s−1

k−2 = 13.7s−1

k3 = 7.5s−1

  

λ = k2 + k−2 + k3 = 92.7s−1

A0 =
k2(k2 + k−2 )

(k2 + k−2 + k3)2 = 1.42µM
2µM

= 0.71

kcat =
k2k3

k2 + k−2 + k3

= 11.6µM / s
2µM

= 5.8s−1



Fit	
  Experiment	
  1	
  and	
  2	
  Simultaneously,	
  so	
  fit	
  is	
  consistent	
  with	
  steady	
  state	
  parameters	
  

Output	
  =	
  EP+P	
  



Conven8onal	
  fit	
  for	
  Experiment	
  3	
  



  
λ1 = k2

K1[S]
K1[S]+1

+ k−2

   
E + S

k1

k−1

⎯ →⎯⎯← ⎯⎯⎯ EiS
k2

k−2

⎯ →⎯⎯← ⎯⎯⎯ EiP
k3⎯ →⎯ E + P

   
E + S

K1⎯ →⎯⎯← ⎯⎯⎯ EiS
k2

k−2

⎯ →⎯⎯← ⎯⎯⎯ EiX

  

λ1 ≈ k2

K1[S]
K1[S]+1

+ k−2 + k3

k2 = 78s−1

k−2 + k3 = 27.9s−1

K1 = 0.073µM −1

1/ K1 = 13.7µM

Fit	
  8me	
  course	
  to	
  single	
  exponen8al	
  
  Y = A1 ⋅e

−λ1 ⋅ t + c



Global	
  fit	
  for	
  Experiment	
  3	
  



Global	
  fit	
  for	
  Experiment1,	
  2	
  and	
  3	
  



Conven8onal	
  fit	
  for	
  Experiment	
  4	
  

Fit	
  to	
  burst	
  equa8on	
  



  

E + S
k1

k−1

⎯ →⎯⎯← ⎯⎯⎯ ES
k2⎯ →⎯ E + P

E + I
k3

k−3

⎯ →⎯⎯← ⎯⎯⎯ EI

  

[P] / [E0]=
vi − v f

kobs

⋅(1− e−kobst )+ v f ⋅ t

kobs =
k3[I]

1+ [S] / Km

+ k−3

    

  

slope =
k3

1+ [S] / Km

= 0.132µM −1s−1

k3 = slope ⋅(1+ [S] / Km ) = 0.132 ⋅(1+100µM / 2.55µM )

k3 = 5.3µM −1s−1

    

Conven8onal	
  fit	
  for	
  Experiment	
  4	
  



Global	
  fit	
  for	
  Experiment	
  4	
  



Conven8onal	
  fit	
  for	
  Experiment	
  5	
  

Fit	
  to	
  single	
  exponen8al	
  



  

k2 = 78.3s−1

K1 = 0.0866µM −1

1/ K1 = 11.5µM
k−2 ~ 0

K1k2 = 6.8µM −1s−1

  
E + I

K1⎯ →⎯⎯← ⎯⎯⎯ EI
k2

k−2

⎯ →⎯⎯← ⎯⎯⎯ FI

Experiment	
  5:	
  Two-­‐step	
  inhibitor	
  binding	
  

  
λ1 = k2

K1[S]
K1[S]+1

+ k−2

  Y = A1 ⋅e
−λ1 ⋅ t + cFit	
  8me	
  course	
  to	
  single	
  exponen8al:	
  

The	
  slow	
  onset	
  inhibi8on	
  experiment	
  only	
  went	
  to	
  1	
  μM,	
  so	
  it	
  was	
  s8ll	
  in	
  the	
  linear	
  
por8on	
  of	
  the	
  inhibitor	
  concentra8on	
  dependence.	
  	
  The	
  apparent	
  second	
  order	
  rate	
  
constant	
  is	
  defined	
  by	
  K1k2	
  =	
  6.8	
  μM-­‐1s-­‐1.	
  	
  



Failed	
  aYempt	
  to	
  fit	
  to	
  
double	
  exponen8al	
  

Conven8onal	
  fit	
  for	
  Experiment	
  5	
  



Global	
  fit	
  for	
  Experiment	
  5	
  



Global	
  fit	
  for	
  Experiment	
  1,	
  2,	
  3,	
  4	
  and	
  5	
  



Fit	
  to	
  burst	
  equa8on	
  to	
  es8mate	
  inhibitor	
  
dissocia8on	
  rate	
  of	
  0.00033	
  s-­‐1	
  

Conven8onal	
  fit	
  for	
  Experiment	
  6	
  



Global	
  fit	
  for	
  Experiment	
  6	
  



Global	
  fit	
  for	
  Experiments	
  1	
  -­‐	
  6	
  



   

E + S
56.7µM −1s−1

601s−1
⎯ →⎯⎯⎯⎯⎯← ⎯⎯⎯⎯⎯⎯ E i S

82.4s−1

14.5s−1
⎯ →⎯⎯⎯← ⎯⎯⎯⎯ E i P 8s−1

⎯ →⎯⎯ E + P

E + I
10µM −1s−1

52.8s−1
⎯ →⎯⎯⎯⎯⎯← ⎯⎯⎯⎯⎯⎯ E i I

72s−1

0.00072s−1
⎯ →⎯⎯⎯⎯⎯← ⎯⎯⎯⎯⎯⎯ F i I

Km = 2.4µM

kcat = 6.25s−1

KI =
1

K4(1+ K5)
= 0.000053µM

Global	
  fit	
  for	
  Experiments	
  1	
  -­‐	
  6	
  

Note	
  that	
  1/K4=5.28	
  μM,	
  and	
  Experiment	
  4	
  only	
  went	
  up	
  to	
  1	
  μM,	
  thus	
  explaining	
  the	
  
linear	
  dependence	
  of	
  rate	
  on	
  inhibitor	
  concentra8on,	
  even	
  though	
  there	
  is	
  a	
  two-­‐
step	
  binding	
  reac8on.	
  	
  

The	
  fluorescence	
  changes	
  occur	
  on	
  forming	
  EP	
  and	
  FI	
  only.	
  	
  


