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Requirements and benefits of modeling methods. Adapted from “Modelling and analysis of gene regulatory networks” 
Guy Karlebach and Ron Shamir, 2008. 
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   -­‐-­‐-­‐	
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   798	
  

0	
  
100	
  
200	
  
300	
  
400	
  
500	
  
600	
  
700	
  
800	
  
900	
  

0	
   5000	
   10000	
   15000	
   20000	
   25000	
   30000	
   35000	
  

>m
e	
  
in
	
  se

co
nd

s	
  

Number	
  of	
  Itera>ons	
  Simulated	
  

Time	
  to	
  Simulate	
  #	
  of	
  Itera>ons	
  	
  

2	
  

3	
  

6	
  

10	
  



Stochas(c	
  Modeling	
  of	
  Gene	
  
Transcrip(on	
  in	
  a	
  Single	
  Cell	
  

• What	
  is	
  Transcrip(on	
  Regula(on	
  	
  
•  Modeling	
  Paradigm	
  
•  Stochas(c	
  Rule	
  Builder	
  (SRB)	
  
•  Visualiza(on	
  of	
  Simula(on	
  Results	
  

SEA	
  Conference	
  February	
  2011	
   21	
  



Visualizing	
  the	
  Process	
  
 1602:  0>>                                                                     

 1603:  0>> 

 1604:  1>> 

 1605:  ==]                                                                    

 1606:   ==]                                                                    

 1607:   ==]                                                                    

 1608:    ==}                                                                   

 1609:     ==]                                                                   

 1610:      ==]                                                                

 1611:      ==]                                                                   

 1612:       ==}                                                                  

 1613:        ==}                                                                  

 1614:  0>>   ==]                                                                 

 1615:  0>>   ==]                                                                 

Posi(on	
  on	
  DNA	
  	
  

+	
  
	
  	
  	
  
	
  	
  	
  
	
  (
m
e	
  

22	
  Bioinforma(cs	
  Supergroup	
  -­‐	
  February	
  2012	
  

State Character 

Initiation 0>>,1>> 

Transcribing ==} 

Transcribed ==] 

GENE	
  



Visualizing	
  Transcrip(onal	
  
Interference	
  

 2797:      ==]     [==                                                            

 2798:      ==]     [==                                                            

 2799:      ==]     [==                                                            

 2800:      ==]     [==                                                    <<1     

 2801:      ==]     [==                                                    <<1     

 2802:      ==]    {==                                                     <<1     

 2803:      ==]    [==                                                     <<1     

 2804:       ==}   [==                                                     <<1     

 2805:       ==}  {==                                                      <<1     

 2806:        ==} [==                                                      <<1     

 2807:        ==] [==                                                      <<1     

 2808:        ==]{==                                                       <<1     

 2809:                                                                     <<1  

Posi(on	
  on	
  DNA	
  	
  

+	
  
	
  	
  	
  
	
  	
  	
  
	
  (
m
e	
  

23	
  Bioinforma(cs	
  Supergroup	
  -­‐	
  February	
  2012	
  

State Character 

Initiation 0>>,1>> <<0,<<1 

Transcribing ==} {== 

Transcribed ==] [== 

GENE	
  



Visualizing	
  Nucleosomes	
  	
  
and	
  Transcrip(on	
  Factors	
  

 1139:                       .==].   (......n......) (......n......)  
 1140: P (......n......)t'   .==]   (------b------) (------b------)   
 1141: H (......n......)t'   . ==}  (------b------) (......n......)   
 1142: O (------b------)t'   . ==]   (------b------) (------b------)  
 1143: 2 (------b------)t'   . ==]   (------b------) (......n......)  
 1144:   (......n......)t'   .  ==}  (......n......) (______u______)   
 1145:   (______u______)t'   . .==] (......n......) (------b------)   
 1146: P     (------b------) .  ==] (......n......) (......n......)   
 1147:     O'(......n......)     ==}(------b------) (......n......)   
 1148: O   T'(......n......) . P ==}(------b------) (......n......)   
 1149: 2     (......n......) .   ==](......n......) (......n......)  
 1150:       (------b------)   . ==](------b------) (......n......)   
 1151:   (------b------)       ..==](......n......) (......n......)   
 1152:   (......n......)       HP==](......n......) (......n......)   
 1153: H (......n......)     . A ==](......n......) (______u______)   
 1154: O (......n......)t'       ==](......n......) (------b------)   
 1155:   (______u______)t'       ==](______u______) (......n......)   
 1156:   (------b------)t'      .==](------b------) (......n......)   
 1157: . (------b------)         ==](......n......) (......n......)  
 1158: P (......n......)         ==](......n......) (......n......)  
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