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Pathogenecity	  data	  portals	  

PathoKB:	  	  
a	  pathogenicity-‐focused	  muta�on	  knowledge	  base	  	  
providing	  clinical	  u�lity	  
Despite	  excellent	  progress	  in	  disease	  research	  and	  diagnos�cs,	  
li�le	   of	   the	   clinically	   relevant	   new	   knowledge	   reaches	   the	  
pa�ent	   or	   their	   doctor	   in	   a	   convenient	   and	   useable	   format.	  
This	  is	  par�cularly	  true	  for	  causa�ve	  muta�ons,	  which	  underlie	  
Mendelian	   disease,	   where	   pathogenicity	   interpreta�on	  
presents	   a	   major	   obstacle.	   One	   reason	   for	   this	   is	   that	   key	  
reference	   data	   (muta�on	   screening	   data,	   reports	   of	   similar	  
pa�ents,	  etc.)	  are	  either	  not	  shared	   in	  a	  structured	  electronic	  
format,	   or	   are	   dispersed	   across	   mul�ple	   sites,	   o�en	   with	  
complex	   and	   burdensome	   access	   mechanisms.	   A�er	  
developing	   Locus	   Specific	   Databases	   (LSDBs)	   and	   exchange	  
systems	   like	   Café	   Variome	   and	   Vario-‐ML	   to	   support	   research	  
endeavours,	  the	  GEN2PHEN	  project	  is	  now	  crea�ng	  a	  new	  level	  
of	  func�onality	  connec�ng	  research	  and	  clinical	  ac�vi�es.	  The	  
system	   is	   now	   sufficiently	   mature	   to	   hand	   on	   to	   expert	  
consor�a	   interested	   in	   specific	   disease	   areas	   (e.g.,	   breast	  
cancer,	   colon	   cancer,	   neurogene�c	   disorders,	   etc.)	   for	   beta-‐
tes�ng	  and	  data	  management	  within	   their	  projects	   to	  ensure	  
this	   project	   develops	   to	   provide	   valuable	   support	   for	   clinical	  
diagnos�cs	  ac�vi�es	  in	  gene�c	  disease	  and	  clinical	  prac�ce.	  
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Flexible	  model	  for	  all	  pa�ent	  data	  modali�es	  

A	  highly	  flexible	  data	  model	  (Observ-‐OM)	  has	  been	  generated	  
(Adamusiak	   et	   al,	   2012,	   Human	  Muta�on)	   and	   extended	   for	  
PathoKB	   to	   handle	   all	   relevant	   data	   modali�es	   within	   the	  
phenotype,	   sequence	   and	  pathogenicity	   domains	  —	   together	  
enabling	   the	  capture	  and	   repurposing	  of	  any	  and	  all	   clinically	  
useful	  muta�on	  data	  and	  suppor�ng	  evidence/analyses.	  	  

With	  model	  and	  database	  in	  place,	  we	  are	  currently	  developing	  
pathogenicity-‐focused	   muta�on	   knowledge	   displays	   relevant	  
to	   assigning	   and	   recording	   pathogenicity	   of	   DNA	   sequence	  
variants	   to	   enable	   disease	   consor�a	   to	   collate,	   integrate	   and	  
deliver	  the	  clinically	  useful	  knowledge	  required	  in	  healthcare.	  	  

The	  model	  has	  been	  used	  as	  the	  basis	  of	  a	  reference	  database	  
implementa�on,	  building	  on	  the	  MOLGENIS	  suite	  consis�ng	  of	  
LSDB,	   mul�-‐omics,	   model	   organism,	   gwas,	   whole	   genome	  
sequencing	   and	   biobank	   databases	   (www.molgenis.org)	   and	  
GEN2PHEN	   exper�se,	   resul�ng	   in	   a	   complete	   web-‐based	  
database	  applica�on.	  

Free	  and	  open	  source	  so�ware	  
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