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Model crea+on for synthe+c bio. 



Graphical layout, design and 
‘programming’, CellDesigner 



(Canton, Labno, Endy 
2008 Refinement and 
standardiza+on of 
synthe+c biological 
parts and devices.) 

“… represent quan+ta+ve 
characteris+cs of biological 
devices in the form of a 
datasheet and 
demonstrate it on a device 
composed of BioBrick 
parts. (PartsRegistry.org)” 



Data Supplement – input files 
SBML l2v1 CellDesigner  - Level 2 version 1 SBML file of the repressilator with 
SBGN graphics in CellDesigner annotations 

2009‐01‐22T17:26:46+00:00 2009‐01‐22T18:55:30+00:00  
2th_prot  2th_mrna  tl_effth_mrna k_tlm_tetR  tetRlt_maxK_ihK_ihp_LacIh   
k_dPp_tetR  k_dRm_tetR  k_tlm_LacI LacIlt_maxK_ihK_ihp_cIh  k_dPp_LacI   
k_dRm_LacI  k_tlm_cI  cIlt_maxK_ihK_ihp_tetRhk_dPp_cI k_dRm_cI 

SBMLl2v3 SBO annotations  - Fully annotated SBML level 2 version 3 file of the repressilator 

4.0 SQUARE inac+ve inac+ve inac+ve inac+ve inac+ve inac+ve inac+ve inac+ve inac+ve  
inac+ve inac+ve inac+ve inac+ve inac+ve inac+ve inac+ve inac+ve inac+ve inac+ve  
inac+ve inac+ve 2009‐01‐22T17:26:46+00:00 2009‐01‐22T18:55:30+00:00  
cell inside GENE gn1 inside RNA rn2 inside PROTEIN pr1 inside DEGRADED Source  
inside DEGRADED Bin inside PROTEIN pr2 inside GENE gn2 inside RNA rn3 inside  
PROTEIN pr3 inside GENE gn3 inside RNA rn4 2th_prot  2th_mrna tl_effth_mrna   
TRANSLATION sa7 sa2 sa5 k_tlm_tetR  TRANSCRIPTION sa4 sa5 sa6 sa14  
tetRlt_maxK_ihK_ihp_LacIh  STATE_TRANSITION sa2 sa8 k_dPp_tetR   
STATE_TRANSITION sa5 sa9 k_dRm_tetR  TRANSLATION sa12 sa14 sa13  
k_tlm_LacI  TRANSCRIPTION sa10 sa13 sa11 sa20 LacIlt_maxK_ihK_ihp_cIh   
STATE_TRANSITION sa14 sa16 k_dPp_LacI STATE_TRANSITION sa13 sa15 k_dRm_LacI   
TRANSLATION sa18 sa20 sa17 TRANSCRIPTION sa19 sa17 sa21 sa2 cIlt_maxK_ihK_ih  
STATE_TRANSITION sa20 sa23 k_dPp_cI  STATE_TRANSITION sa17 sa22 k_dRm_cI 









(Rao CV, Arkin AP: Stochas+c chemical kine+cs and the quasi steady‐
state assump+on: applica+on to the Gillespie algorithm. J Chem 
Phys 2003, 118:4999‐5010) 



“The second wave of synthe+c biology: 
from modules to systems” 

(“The second wave of synthe+c biology: from modules 
to systems,” Purnick PEM, Weiss R, Nature Reviews 
Molecular Cell Biology, Volume: 10   Issue: 6   Pages: 
410‐422 Jun 2009.) 



Design and analysis tools 



Biological “op‐amps” 
(Ibid.) 



Mathema+cal structures 
(Marker, Model Theory, 2002) 



Hal+ng problem in biology 
Hal+ng problem 

In computability theory, the hal+ng problem is a decision problem which can be stated  
as follows: given a descrip+on of a program and a finite input, decide whether the program  
finishes running or will run forever, given that input. 

Alan Turing proved in 1936 that a general algorithm to solve the hal+ng problem for all  
possible program‐input pairs cannot exist. We say that the hal+ng problem is undecidable  
over Turing machines. 

Examples of hal+ng problem in biological systems 
(hlp://www.google.com/search?q=hal+ng+problem+in+biology ???): 

  ‐   

  ‐  



Omega in Biology 

(K. Svozil, Halting probability amplitude of quantum computers, 1995)



Riemann zeta func+on 

Implement arbitrary calcula+ons on ‘biological hardware’ 
  ‐ Make slow numerical calculators 
  ‐ Control, in a systems or robo+cs sense, of small machines 
  if wall 
   turn 5*right + 2; %% procedure and function 
  end 
  ‐ “Libraries” of func+ons and procedures, not physical parts (some+mes “DNA 
compu+ng”) 
  ‐ … and of course, calculate the Riemann zeta func+on. 
   

Finis 


