
Using	  biological	  process	  co-‐
annota1on	  for	  ontology	  and	  
annota1on	  quality	  control	  



Biological	  processes	  are	  accomplished	  by	  the	  coordinated	  ac4on	  of	  sets	  of	  gene	  products.	  	  
However,	  some	  processes	  are	  rarely	  connected	  to	  each	  other	  because	  they	  func4onally,	  	  
temporally	  or	  spa4ally	  distant.	  	  



h<ps://sourceforge.net/apps/trac/pombase/wiki/MatrixProject	  



h<p://amigo2.berkeleybop.org/cgi-‐bin/amigo2/matrix	  

(caveat,	  only	  pombe	  filter	  currently	  available)	  



Step	  1	  

Step	  1	  	  Co-‐annotated	  terms	  (annota4on	  intersec4ons)	  were	  iden4fied	  for	  all	  pairs	  of	  
	  "high	  level	  process”	  (slim)	  GO	  terms	  
Can	  	  see	  that	  many	  intersec4ons	  are	  zero	  (cerise)	  and	  some	  are	  low	  (red)	  



Step	  2	  

	  "x	  is	  not	  usually	  co-‐annotated	  with	  y".	  



Step	  3	  

For	  example	  the	  intersect	  between	  GO:0006520	  (amino	  acid	  metabolic	  process)	  	  
and	  GO:0006399	  (tRNA	  metabolic	  process)	  includes	  gene	  products	  annotated	  to	  
	  GO:0043039	  (tRNA	  aminoacyla4on)	  OR	  GO:0031071	  (cysteine	  desulphurase),	  	  
which	  are	  involved	  in	  both	  processes	  	  
More	  examples	  	  here	  
:h<ps://sourceforge.net/apps/trac/pombase/wiki/MatrixProject	  

Intersec4ons	  where	  annota4ons	  were	  sparse	  were	  inspected	  for	  spurious	  annota4ons,	  
which	  were	  either	  corrected,	  or,	  if	  the	  annota4ons	  were	  validated	  the	  rules	  were	  
extended	  to	  allow	  these	  excep4ons.	  



Step	  4	  

Iden4fy	  annota4ons	  which	  break	  rules.	  



And	  repeat	  

Fix	  annota4ons….	  	  
Extend	  rules….	  
Repeat….	  



Rules	  so	  far	  

for	  intersec4ons	  with:	  
•  GO:0006520	  cellular	  amino	  acid	  metabolic	  
process	  	  

•  GO:0006399	  tRNA	  metabolic	  process	  
•  GO:0042254	  ribosome	  biogenesis	  
•  GO:0006766	  vitamin	  metabolic	  process	  
•  GO:0007346	  regula4on	  of	  mito4c	  cell	  cycle	  
•  GO:0006281	  DNA	  repair	  
•  GO:0006260	  DNA	  replica4on	  



h<p://build.berkeleybop.org/job/check-‐shared-‐annota4ons/lastBuild/console	  

h<p://build.berkeleybop.org/job/check-‐shared-‐annota4ons/lastBuild/console	  



Next	  step?	  



pombe	  



All	  organisms	  



Embryo	  development	  



Classes	  of	  errors	  in	  intersec4ons	  



B	  Automated	  	  mapping	  errors	  

More	  example	  
h<ps://sourceforge.net/tracker/?group_id=36855&a4d=605890&source=navbar	  

x	  



C:	  Manual	  Annota4on	  Errors	  



More	  recent	  examples:	  
h:p://1nyurl.com/e4rmh	  



E:	  Paradigm	  shies	  and	  new	  biology	  



Allowed	  Intersec4ons	  



Future	  work	  

•  	  Implement	  rules	  into	  GO	  QC	  	  
•  	  Implement	  rules	  for	  intersects	  with	  many	  
annota4ons	  to	  cover	  en4re	  annota4on	  space	  

•  	  Create	  rules	  for	  within	  and	  between	  	  other	  	  
ontology	  annota4ons	  (process/	  component,	  
component	  phenotype	  etc…)	  	  

•  	  Rules	  can	  be	  used	  to	  create	  a	  set	  of	  
“nega4ve”	  annota4ons	  for	  ****	  (applica4ons?	  
I	  know	  some	  users	  need	  these	  for	  reasoning…)	  
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