
Graphite	
  Rules:	
  	
  
How	
  graphite	
  solves	
  network	
  

complexity.	
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Basic	
  rules:	
  
	
  
1.	
  Transforma,on	
  of	
  single	
  gene/protein	
  in	
  a	
  node.	
  
	
  

2.	
  Transforma,on	
  of	
  a	
  complex	
  AND	
  in	
  a	
  clique.	
  
	
  

3.	
  Transforma,on	
  of	
  a	
  complex	
  OR	
  in	
  a	
  set	
  of	
  elements	
  without	
  any	
  interac,ons.	
  
	
  

4.	
  Transforma,on	
  of	
  a	
  process	
  of	
  any	
  type	
  in	
  a	
  set	
  of	
  edges	
  among	
  all	
  the	
  elements	
  on	
  the	
  leD	
  
with	
  all	
  the	
  elements	
  on	
  the	
  right,	
  without	
  redundancies	
  and	
  self-­‐edges,	
  independently	
  of	
  
the	
  cellular	
  loca,on.	
  The	
  type	
  of	
  the	
  edge	
  becomes	
  “process(Type	
  of	
  the	
  process)”.	
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Catalyzed process 
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Rules	
  of	
  simplifica?on:	
  	
  
	
  

Rules	
  to	
  simplify	
  complex	
  structures.	
  The	
  simplified	
  structure	
  can	
  be	
  translated	
  in	
  
network	
  using	
  the	
  basic	
  rules.	
  

5.	
  Catalysis	
  of	
  a	
  process	
  is	
  simplified	
  
replacing	
  the	
  catalysis	
  arrow	
  with	
  other	
  two	
  
process,	
  one	
  that	
  go	
  “in”	
  and	
  the	
  other	
  “out”	
  
from	
  the	
  catalyst.	
  

ADer	
  the	
  conversion,	
  the	
  type	
  of	
  the	
  new	
  
catalysis	
  edges	
  maintains	
  all	
  the	
  
informa,on	
  about	
  its	
  origin,	
  if	
  it	
  is	
  the	
  IN	
  or	
  
OUT	
  arrow,	
  the	
  type	
  of	
  the	
  catalysis.	
  
	
  
Example:	
  A	
  catalysis	
  that	
  inhibits	
  a	
  process	
  
becomes	
  two	
  edges:	
  
•  control(In(INHIBITION))	
  from	
  A	
  to	
  C	
  
•  control(Out(INHIBITION))	
  from	
  C	
  to	
  B	
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Sequential catalyses 
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Example	
  of	
  sequen,al	
  catalyses,	
  when	
  B	
  is	
  a	
  Gene/Protein	
  	
  



Modulation of a catalyzed process 
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6.	
  Modula,on	
  of	
  a	
  catalysis	
  is	
  simplified	
  replacing	
  the	
  modula,on	
  
arrow	
  with	
  another	
  from	
  the	
  modulator	
  to	
  the	
  modulated	
  element.	
  



Simplified mixed groups 
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7.	
  Mixed	
  groups	
  of	
  genes/proteins	
  and	
  compounds	
  are	
  
iden,fied	
  and	
  compound	
  are	
  deleted.	
  	
  



A B C 

Two genes connected through one  
or more compounds 
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8.	
  A	
  signaling	
  path	
  is	
  propagated	
  through	
  compounds.	
  
	
  

8a.	
  Processes	
  that	
  share	
  the	
  same	
  compound	
  or	
  
chain	
  of	
  compound	
  are	
  replaced	
  by	
  an	
  indirect	
  
process	
  connec,ng	
  the	
  gene	
  of	
  the	
  first	
  process	
  to	
  
the	
  gene	
  of	
  the	
  second.	
  	
  

If	
  mul,ple	
  paths	
  pass	
  through	
  the	
  same	
  compound	
  the	
  
shortest	
  path	
  is	
  calculated	
  and	
  all	
  the	
  paths	
  with	
  the	
  
minimum	
  length	
  are	
  retuned.	
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Multiple process that share the same compound 
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NUCLEUS CYTOPLASM 
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Processes located in two compartments  
compound in the middle 
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8b.	
  Propaga,on	
  through	
  compound	
  between	
  genes	
  
located	
  in	
  two	
  different	
  compartments	
  is	
  executed	
  only	
  
if	
  directly	
  specified.	
  	
  



Multiple process in different locations 
 that share the same compound 
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Sequential catalyses with a compound in the middle 
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8c.	
  The	
  generated	
  edges	
  are	
  of	
  two	
  type:	
  	
  
•  control	
  
•  process.	
  	
  

During	
  propaga,on	
  processes	
  follow	
  only	
  other	
  edges	
  of	
  type	
  processes,	
  
instead	
  control	
  edges	
  can	
  be	
  propagated	
  following	
  any	
  kind	
  of	
  edges.	
  



Equivalences 
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9.	
  Edges	
  connec,ng	
  the	
  same	
  elements	
  are	
  equivalences	
  and	
  
are	
  not	
  considered	
  to	
  avoid	
  redundancies.	
  


