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Road	  Map	  of	  SBGN-‐AF	  

•  Level	  1	  Version	  1.0	  –	  released	  in	  Sept.	  2009.	  
•  Level	  1	  Version	  1.2	  	  

–  	  dra@	  will	  be	  available	  a@er	  COMBINE	  for	  
feedback	  	  

–  	  release	  at	  the	  end	  of	  October	  

2	  



AcJvity	  nodes	  
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Biological	  acJvity	   Phenotype	  



Auxiliary	  unit	  
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Auxiliary	  unit	  
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ModulaJon	  arcs	  
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PosiJve	  influence	  
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Unknown	  influence	  

Necessary	  sJmulaJon	  
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SBGN AF L1 reference card 
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SBGN AF - multiple ways to do it 
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Example of Activity Flow map 

Redraw from EGF signaling pathway of STKE 
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Example of AF Map 
- Gating mechanism of voltage-dependent sodium channel 
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AcJvity	  Flow	  map	  is	  ambiguous	  
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AcJvity	  Flow	  map	  is	  ambiguous	  
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LEGO	  PROJECT	  
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What	  is	  LEGO	  Project?	  
•  LEGO	  is	  a	  new	  development	  under	  the	  Gene	  Ontology	  

project.	  
•  It	  is	  an	  extension	  of	  the	  exisJng	  GO	  by	  capturing	  

relaJonships	  among	  various	  GO	  terms	  during	  the	  curaJon	  
of	  genes.	  

•  LEGO	  will	  enable	  curators	  to	  use	  the	  GO	  to	  express	  rich	  
biological	  statements	  from	  the	  literature	  
–  Maximize	  biological	  knowledge	  captured	  by	  curator	  
–  Represent	  complex	  biology	  in	  an	  accurate,	  computable	  manner	  
–  Prevent	  

•  “kludges”	  that	  use	  exisJng	  terms	  misleadingly	  or	  inconsistently	  
•  Combinatorial	  explosion	  of	  GO	  terms	  
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Gene	  Ontology	  

Ashburner, M., et al. (2000) Gene ontology: tool for the unification of biology. The Gene Ontology Consortium. 
Nat Genet. 25: p. 25-9. 
The Gene Ontology Consortium (2012) The Gene Ontology: enhancements for 2011. Nucleic Acids Res. 40:D559 

•  The	  first	  ontology	  that	  was	  designed	  as	  a	  
formal	  representaJon	  of	  biological	  
knowledge	  

•  Three	  knowledge	  domains:	  
–  molecular	  funcJon	  
–  biological	  process	  
–  cellular	  component.	  

EGFR	  (MGI:95294)	  
Molecular	  funcJon:	  GO:0005006:	  epidermal	  growth	  factor-‐acJvated	  receptor	  acJvity	  
Biological	  process:	  GO:0007173:	  epidermal	  growth	  factor	  receptor	  signaling	  pathway	  
Cellular	  component:	  GO:0016021	  integral	  component	  of	  membrane	  



EGFR	  signaling	  	  

•  GO	  annotaJon	  is	  gene-‐centric.	  
•  The	  current	  ontology	  is	  not	  able	  to	  

capture	  the	  relaJonship	  of	  GO	  
terms	  between	  two	  different	  
enJJes.	  
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LEGO	  is	  an	  extension	  of	  GO	  

•  Currently,	  GPs	  have	  separate	  MF,	  CC,	  BP	  
annotaJons	  
–  In	  LEGO,	  a	  parJcular	  GP	  executes	  a	  parJcular	  MF	  
in	  a	  parJcular	  CC	  as	  part	  of*	  a	  parJcular	  BP	  

– LEGO	  is	  backwards	  compaJble	  with	  current	  
annotaJons	  

•  Current	  annotaJons	  are	  incomplete	  
–  E.g.	  an	  MF	  annotaJon	  states	  that	  a	  parJcular	  GP	  executes	  a	  
parJcular	  MF	  in	  some	  CC	  as	  part	  of	  some	  BP	  	  
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LEGO	  formalism	  
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Molecular	  AcJvity	   Molecular	  AcJvity	  
Effect	  Rela9on	  

Annoton	  –	  the	  annotaJon	  unit	  in	  LEGO	  



Molecular	  AcJvity	  

•  A	  molecular	  acJvity	  is	  defined	  as	  
the	  molecular	  funcJon	  that	  an	  
enJty	  is	  capable	  of	  performing,	  via	  
a	  parJcular	  biochemical	  
mechanism,	  in	  a	  specific	  cellular	  
locaJon,	  as	  part	  of	  a	  biological	  
process.	  	  
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Molecular	  AcJvity	  
-‐EGFR	  
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AcJve	  enJty	  
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Cellular	  component	  
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EGFR	  MGI:95294	  

GO:0007173	  epidermal	  growth	  factor	  
receptor	  signaling	  pathway	  

GO:0005006	  epidermal	  growth	  
factor-‐acJvated	  receptor	  acJvity	  

GO:0016021	  integral	  component	  of	  
membrane	  
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Molecular	  Ac9vity	  
-‐Rasa1	  
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MGI:97860 

Rasa1	  MGI:97860	  

GO:0005099	  Ras	  GTPase	  
acJvator	  acJvity	  

GO:0031235	  intrinsic	  component	  
of	  the	  cytoplasmic	  side	  of	  the	  

plasma	  membrane	  Lo
ca
te
d_
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Molecular	  Ac9vity	  
-‐Rasa1	  
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Effect	  Rela9on	  

•  The	  effect	  rela.on	  describes	  the	  effects	  
exerted	  by	  one	  molecular	  ac.vity	  unit	  to	  the	  
other.	  	  
– Directly	  acJvate	  
– Directly	  inhibit	  
– PosiJvely	  influence	  
– NegaJvely	  influence	  
– Regulate	  
– Upstream	  
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LEGO	  Model	  
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EGFR	  MGI:95294	  
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Directly	  acJvate	  

Epidermal	  growth	  factor-‐acJvated	  receptor	  acJvity	  from	  mouse	  EGFR,	  which	  is	  an	  
integral	  component	  of	  membrane	  and	  is	  involved	  in	  epidermal	  growth	  factor	  
receptor	  signaling	  pathway,	  directly	  acJvates	  the	  Ras	  GTPase	  acJvator	  acJvity	  of	  
mouse	  Rasa1	  that	  is	  located	  in	  the	  intrinsic	  component	  of	  the	  cytoplasmic	  side	  of	  
the	  plasma	  membrane.	  



SBGN-‐AF	  can	  be	  used	  as	  graphical	  
representaJons	  of	  LEGO	  Models	  

26	  
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RepresenJng	  LEGO	  Model	  in	  SBGN-‐AF	  
(cont.)	  
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LEGO	  SBGN	  

Directly	  acJvate	  
PosiJvely	  influence	  
	  
Directly	  inhibit	  
NegaJvely	  influence	  
	  
Regulate	  
Upstream	  	  

PosiJve	  influence	  

NegaJve	  influence	  

Unknown	  influence	  



SBGN-‐AF	  RepresentaJon	  
-‐acJvaJon	  of	  Rasa1	  by	  EGFR	  
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GO:0005006	  epidermal	  
growth	  factor-‐

acJvated	  receptor	  
acJvity	  	  

EGFR	  

GO:0005099	  Ras	  
GTPase	  acJvator	  

acJvity	  

Rasa1	  



Issues	  
•  Context	  relaJon	  between	  MF	  and	  

BP.	  
–  The	  BP	  annotaJon	  here	  is	  to	  show	  the	  

context	  relaJonship	  between	  the	  MF	  
and	  BP.	  	  

–  The	  current	  LEGO	  spec	  does	  not	  require	  
that	  the	  BP	  annotaJons	  be	  consistent	  
throughout	  the	  model.	  

–  Submap	  may	  not	  be	  an	  opJon	  because	  it	  
will	  make	  the	  map	  look	  really	  bad	  
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Issues	  
•  Context	  relaJon	  between	  MF	  and	  BP.	  

–  The	  BP	  annotaJon	  here	  is	  to	  show	  the	  context	  relaJonship	  between	  the	  MF	  
and	  BP.	  	  

–  The	  current	  spec	  does	  not	  require	  that	  the	  BP	  annotaJons	  be	  consistent	  
throughout	  the	  model.	  

–  Submap	  may	  not	  be	  an	  opJon	  because	  it	  will	  make	  the	  map	  look	  really	  bad	  

•  Effect	  relaJons	  
–  “Directly	  ….”	  have	  implicaJons	  of	  direct	  interacJon	  between	  the	  affect	  and	  

effect	  proteins.	  SBGN-‐AF	  does	  not	  differenJate	  whether	  the	  influence	  is	  
direct	  or	  indirect.	  

–  Upstream	  has	  no	  regulaJon	  or	  influence	  implicaJon.	  
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LEGO	  annotaJon	  tool	  

•  Launch	  page	  
– hnp://noctua.berkeleybop.org	  

•  Examples	  
– Single	  paper	  cura9on	  

•  hIp://www.ncbi.nlm.nih.gov/pubmed/?term=17996703	  
•  hIp://go-‐genkisugi.rhcloud.com/seed/model/gomodel:goa_human-‐5323da180000002	  

– Seeding	  
•  hIp://go-‐genkisugi.rhcloud.com/seed/model/gomodel:pombase-‐GO-‐0051306	  
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