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Why	
  do	
  we	
  need	
  it?	
  

ì  To	
  see	
  how	
  the	
  mean	
  of	
  the	
  popula8on	
  will	
  act.	
  	
  

ì  To	
  understand	
  how	
  the	
  system	
  behaves.	
  

ì  To	
  find	
  out	
  what	
  need	
  to	
  be	
  changed.	
  

ì  To	
  improve	
  the	
  circuit.	
  

ì  	
  To	
  find	
  the	
  parameters.	
  	
  

ì  ….	
  

ì  ….	
  



How	
  do	
  we	
  do	
  it?	
  	
  

ì  Before	
  learning	
  how	
  a	
  determinis8c	
  model	
  is	
  done	
  is	
  
important	
  to	
  understand	
  a	
  few	
  concepts…	
  



How	
  do	
  we	
  do	
  it?	
  	
  

ì  Finding	
  a	
  expression	
  in	
  terms	
  	
  of	
  8me	
  and	
  concentra8on	
  usually	
  
is	
  not	
  easy.	
  

ì  Expressions	
  that	
  define	
  the	
  change	
  in	
  8me	
  of	
  the	
  substances	
  
are	
  easier	
  to	
  find.	
  	
  



How	
  do	
  we	
  do	
  it?	
  

Change	
  in	
  8me	
  of	
  the	
  concentra8on	
  of	
  the	
  molecules:	
  	
  

	
  

	
  



How	
  do	
  we	
  do	
  it?	
  

k	
  



How	
  do	
  we	
  do	
  it?	
  

More	
  than	
  one	
  
reac8on…	
  

	
  
EXAMPLES!	
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How	
  do	
  we	
  do	
  it?	
  

1.	
  	
  
	
  
2.	
  	
  Steady	
  state	
  	
  
	
  
3.	
  	
  Et=	
  Efree	
  +	
  Ecomplex	
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2.	
  	
  Steady	
  state	
  	
  
	
  
3.	
  	
  Et=	
  Efree	
  +	
  Ecomplex	
  
	
  
	
  	
  



How	
  do	
  we	
  do	
  it?	
  







How	
  do	
  we	
  do	
  it?	
  

1.	
  	
  
	
  
2.	
  	
  Steady	
  state	
  	
  
	
  
3.	
  	
  Et=	
  Efree	
  +	
  Ec1+	
  Ec2	
  
	
  
	
  
	
  	
  



How	
  do	
  we	
  do	
  it?	
  

4.	
  	
  
	
  
	
  

	
  	
  Binding	
  sites	
  independent.	
   	
   	
   	
  	
  
	
  
5.	
  S+	
  E	
  à	
  C1	
  	
  	
  and	
  	
  	
  	
  S+	
  C1	
  à	
  C2	
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How	
  do	
  we	
  do	
  it?	
  



Objec&ve	
  
func&on	
   Op&miza&on	
  

Sensi&vity	
  	
  
Analysis	
  

Screening	
  

· 

Our strategy for choosing parameters 

There are four main steps:  

 

 



Which set of  parameters do we choose? 
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· 

 
A point within the area 
 

Parameter	
  we	
  can	
  choose	
  

U
nk
no

w
n	
  
pa
ra
m
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· 

 
 
Sensitivity analysis  
 
 

How does each parameter affect the model? 

A sensitive parameter:  
CI  Hill constant  

A non sensitive parameter:  
 Phoshporylation kinetic constant 
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· 

 
The screening 
 

    Look for the area that 
represents the sets of  
parameters that have 

the expected response. 

Parameter	
  we	
  can	
  choose	
  

U
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· 

 
The screening 
 

    Look for the area that 
represents the sets of  
parameters that have 

the expected response. 
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The screening 
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