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Motivation:

Addressing antibiotic resistance requires research at molecular, clinical,
population, agricultural, and environmental levels

Common goals and objectives, but poorly integrated research findings

Disparate sources of data, survey and experimental approaches, timelines, and
research aims

Goal:

» Construction of a Comprehensive Antibiotic Resistance Database
* Development of predictive tools
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Challenges:

Broad diversity of prokaryotic pathogens and strains
Very diverse set of mechanisms and genes
Plasmid-mediated resistance, transposable elements, horizontal gene transfer

Emergence of a new antibiotic resistance mechanism in > W
India, Pakistan, and the UK: a molecular, biological, and
epidemiological study

Summary

Background Gram-negative Enterobacteriaceae with resistance to carbapenem conferred by New Delhi metallo-$-
lactamase 1 (NDM-1) are potentially a major global health problem. We investigated the prevalence of NDM-1, in
multidrug-resistant Enterobacteriaceae in India, Pakistan, and the UK.

Methods Enterobacteriaceae isolates were studied from two major centres in India—Chennai (south India),
Haryana (north India)—and those referred to the UK's national reference laboratory. Antibiotic susceptibilities
were assessed, and the presence of the carbapenem resistance gene bla,,,,, was established by PCR. Isolates were
typed by pulsed-field gel electrophoresis of Xbal-restricted genomic DNA. Plasmids were analysed by S1 nuclease peurtment of Microbiclogy,
digestion and PCR typing. Case data for UK patients were reviewed for evidence of travel and recent admission to  DrALM PG 18MS, University of
hospitals in India or Pakistan.

PK: PhD); Department of
Findings We identified 44 isolates with NDM-1 in Chennai, 26 in Haryana, 37 in the UK, and 73 in other sites in India infection, immunity snd
and Pakistan. NDM-1 was mostly found among Escherichia coli (36) and Klebsiella pneumoniae (111), which were highly Bicchemistry, School of
resistant to all antibiotics except to tigecycline and colistin. K pneumoniae isolates from Haryana were clonal but Me*<== Cardiff University,
NDM-1 producers from the UK and Chennai were clonally diverse. Most isolates carried the NDM-1 gene on plasmids: ‘('"mq e - Heah
those from UK and Chennai were readily transferable whereas those from Haryana were not conjugative. Many of the  protection Agency Centre for
UK NDM:-1 positive patients had travelled to India or Pakistan within the past year, or had links with these countries. Infections, London, UK

Interpretation The potential of NDM-1 to be a worldwide public health problem is great, and co-ordinated international
surveillance is needed.

Funding European Union, Wellcome Trust, and Wyeth.

Introduction continents.** Much of this dissemination is undetected,

Bacteria from clinical and non-clinical settings are with resistant clones carried in the normal human flora

becoming increasingly resistant to conventional antibiotics. ~ and only becoming evident when they are the source of [ === ——

10 years ago, concern centred on Gram-positive bacteria, ~endogenous infections. The CTX-M-15 er.enc'fedspecrum Lahore, Pakistan (F Butt MD
particularly meticillin-resistant Staphylococcus aureus and  B-lactamase (ESBL) encoded by bla..., ..., was first reported  Department of Microbiclogy,

of Microbiology, Shaukat




Design Decisions:

Development of a Antibiotic Resistance Ontology
Initial focus upon molecular data

Chado as the core organizing principle

Use of a organismal ontology

Ontology-centric interface

Live curation of ontology and data

Predictive tools
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Prokaryote Issues

* The prokaryotic gene model
* Chado and SOFA compliance

* Circular genomes and plasmids
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Data so far:

22 prokaryotic genomes, 108 plasmids, 3 transposible elements
74.7 Mbp of genome/plasmid sequence

67,990 protein-coding genes

194 species, subspecies, or strains

543 antibiotic resistance ontology (ARO) terms

2,560 ARO tagged protein-coding genes
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Future work:

Ontology development

Custom HMMs

SNP models

Data curation

Minimum inhibitory concentration (MIC)
Prevalence

Metagenomics
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