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Epidemiological	
  and	
  diagnosKc	
  
applicaKons	
  prioriKzed	
  on:	
  
•  Mycobacterium	
  tuberculosis:	
  

global	
  slow-­‐to-­‐phenotype	
  
pathogen	
  

•  Staphylococcus	
  aureus:	
  major	
  
nosocomial	
  pathogen	
  



WGS	
  for	
  surveillance	
  and	
  outbreak	
  invesKgaKon	
  

Superior	
  resoluKon	
  vs	
  classical	
  
typing:	
  
InternaKonally	
  adopted	
  for	
  
outbreak	
  invesKgaKon	
  
	
  
BUT	
  bioinformaKc	
  analysis	
  
component	
  of	
  WGS	
  not	
  
standardized	
  
Accuracy	
  incompletely	
  
determined	
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•  OpKmized	
  WGS	
  analysis	
  pipeline	
  

•  Illumina	
  WGS	
  vs	
  de	
  novo	
  PacBio	
  WGS	
  of	
  MTB	
  references	
  

•  0	
  false-­‐pos.,	
  max.	
  3	
  %	
  false-­‐neg.	
  SNPs	
  genome-­‐wide	
  

•  Validated	
  for	
  S.	
  aureus	
  (Roisin	
  et	
  al.,	
  CMI,	
  2016)	
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WGS	
  for	
  epi	
  surveillance	
  and	
  outbreak	
  invesKgaKon	
  



WGS	
  for	
  predicKon	
  of	
  drug	
  resistance:	
  M.	
  tuberculosis	
  

•  3,600	
  genomes	
  
•  89	
  %	
  predicted	
  phenotypes	
  with	
  sensiKvity	
  

of	
  92	
  %	
  and	
  specificity	
  of	
  >	
  98%	
  
•  Superior	
  to	
  current	
  molecular	
  assays	
  

MulKplex	
  PCR	
  
ID,	
  resistance	
  and	
  
genotyping	
  targets	
  	
  

Deep	
  sequencing	
  of	
  
mulKplexed	
  samples	
  

Cloud-­‐based	
  fast	
  and	
  easy	
  NGS	
  
data	
  interpretaKon	
  

Clinical	
  sample	
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•  WGS	
  on	
  newly	
  posiKve	
  primary	
  cultures	
  in	
  8	
  EU	
  
and	
  Canada	
  labs	
  	
  

•  Full	
  diagnosKcs	
  15-­‐21	
  days	
  faster	
  than	
  classical	
  
drug	
  tesKng	
  	
  

•  Cost	
  7%	
  less	
  annually	
  than	
  current	
  workflows	
  
•  SKll	
  needs	
  primary	
  culture	
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WGS	
  for	
  predicKon	
  of	
  drug	
  resistance:	
  M.	
  tuberculosis	
  and	
  S.	
  aureus	
  

•  MulKple,	
  rapidly	
  expanding	
  databases	
  
•  Diverse	
  on-­‐line	
  tools	
  for	
  WGS	
  analysis	
  
•  Need	
  to/for:	
  

•  Standardize	
  data	
  formats,	
  nomenclatures,…	
  
•  Increase	
  validaKon	
  of	
  causaKve	
  mutaKon	
  candidates	
  
•  Analyze	
  geneKc	
  background/epigeneKc	
  effects	
  
•  Machine	
  learning	
  algorithms	
  
•  Expert	
  curaKon	
  
•  Match	
  with	
  quanKtaKve	
  phenotypic	
  resistance	
  levels	
  
•  Link	
  with	
  accessible	
  metadata	
  
•  Synchronize/centralize	
  databases,…	
  	
  

Comprehensive	
  Resistance	
  PredicKon	
  for	
  Tuberculosis,	
  an	
  
InternaKonal	
  ConsorKum	
  (CRyPTIC):	
  
•  Univ.	
  of	
  Oxford-­‐led	
  (D.	
  Crook),	
  Wellcome	
  Trust-­‐funded	
  
•  90,000	
  M.	
  tuberculosis	
  complex	
  genomes	
  from	
  worldwide	
  	
  
•  32	
  collaborators	
  and	
  partners,	
  incl.	
  WHO,	
  US	
  CDC,	
  Chinese	
  

CDC,	
  India,	
  South	
  Africa,	
  PHE,	
  etc	
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