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Network Analysis of a Tuberculosis Outbreak tuberculosis Outbreak: A Longitudinal Molecular tuberculosis outbreaks: a retrospective observational study
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Superior resolution vs classical
typing:

Internationally adopted for
outbreak investigation

BUT bioinformatic analysis
component of WGS not
standardized

Accuracy incompletely
determined
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Illumina HiSeq 2500 PacBio RSII

* Optimized WGS analysis pipeline

* lllumina 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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THE LANCET Infectious Diseases

Whole-genome sequencing for prediction of Mycobacterium
tuberculosis drug susceptibility and resistance:
a retrospective cohort study

Timothy M Walker*, Thomas A Kohl*, Shaheed V Omar*, Jessica Hedge*, Carlos Del Ojo Elias, Phelim Bradley, Zamin Igbal, Silke Feverriegd,
Katherine E Niehaus, Daniel ] Wilson, David A Qifton, Georgia Kapatai, Camilla L Clp, Rory Bowden, Francis A Drobniewski, Caroline Allix-Béguec,
Cyril Gaudin, Julian Parkhill, Roland Diel, Philip Supply, Derrick W Crook, E Grace Smith, A SarahWalker, Nazir Ismailf, Stefan Niemannf,

Tim E A Petof, and the Modernizing Medical Microbiology (MMM) Informatics Group$

Multiplex PCR

* 3,600 genomes

* 89 % predicted phenotypes with sensitivity
of 92 % and specificity of > 98%
* Superior to current molecular assays

ID, resistance and
genotyping targets

Deep sequencing of

THE LANCET

Respiratory Medicine

Rapid, comprehensive, and affordable mycobacterial diagnosis
with whole-genome sequencing: a prospective study
Lovise] Pankhurst*, Carlos del Ojo Efias*, Antonina A Votintseva®, Timothy M Walker*, Kevin Cole, Jim Davies, Jifles M Fermont,

Debarah M Gascoyne-Binzi, Thomas A Kohl, Clare Kong, Nadine Lemaitre, Stefan Niemann, John Paul, Thomas R Rogers, Emma Royeroft,
E Grace Smith, Philip Supply, Patrick Tang. Mark H Wilcax, Sarah Wordsworth, David Wiflie, Li Xu, Derrick W Crook, for the COMPASS-TB Study Groupt

*  WGS on newly positive primary cultures in 8 EU
and Canada labs

* Full diagnostics 15-21 days faster than classical
drug testing

* Cost 7% less annually than current workflows
* Still needs primary culture
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multiplexed samples

Cloud-based fast and easy NGS
data interpretation
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WGS for prediction of drug resistance: M. tuberculosis and . aureus

Col et dl. Genome Medicine (2015)7:51 9 e
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METHOD Open Access

Rapid determination of anti-tuberculosis drug
resistance from whole-genome sequences
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10.1164/rccm.201510-20910C

Genetic Determinants of Drug Resistance in
Mycobacterium tuberculosis and Their Diagnostic
Value
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Peter Sisk, Christian Stolte, Hanna Nebenzahl-Guimaraes, Karen Jacobson,
Alexander Sloutsky, Devinder Kaur, James Posey, Barry N Kreiswirth, Natalia
Kurepina, Leen Rigouts, Elizabeth M Streicher, Tommie C Victor, Robin M Warren,
Dick van Soolingen, and Megan Murray
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Rapid antibiotic-resistance predictions from
genome sequence data for Staphylococcus aureus
and Mycobacterium tuberculosis

Phdim Bradley!, N. Claire GordonZ, Timothy M. Walker2, Laura Dunn?, Simon Heys!, Bill Huang!, Sarah Earle?,
Louise J. Pankhurst?, Luke Anson?, Mariateresa de Cesare, Paolo Piazza', Antonina A. Votintseva?,
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Prediction of Staphylococcus aureus Antimicrobial Resistance by
Whole-Genome Sequencing

N. C. Gordon,* J. R. Price,® K. Cole,” R. Everitt,* M. Morgan,® J. Finney,* A. M. Keams,” B. Pichon,” B. Young,* D. J. Wilson*
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* Multiple, rapidly expanding databases
* Diverse on-line tools for WGS analysis
* Need to/for:
* Standardize data formats, nomenclatures,...
* Increase validation of causative mutation candidates
* Analyze genetic background/epigenetic effects
*  Machine learning algorithms
* Expert curation
* Match with quantitative phenotypic resistance levels
* Link with accessible metadata
* Synchronize/centralize databases,...

Comprehensive Resistance Prediction for Tuberculosis, an

International Consortium (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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