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• Whole Genome Sequencing (WGS) of clinical isolates is becoming a plausible and
attractive alternative to traditional microbiology [1,2].
• As any WGS approach is scaled up, two issues are of particular interest:
(i) how can we rapidly characterise previously unseen mutations?
(ii) how can this data inform design of novel antibiotics?
• Due to the continued increase in computer power, it is now possible to accurately
calculate binding free energies on commodity hardware e.g. laptops, tablets.
• We propose to build and run a volunteer computing grid that will distribute and run
the simulations required to assess whether a given mutation has altered the affinity an
antibiotic has for a particular bacterial target.
• As well as being efficient, this is also an excellent way of engaging with the public
about antibiotic resistance, since they can participate.
• We are very early on in the project so would welcome any comments or thoughts.
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Outcome 2: inform development
of novel antimicrobials

Proof of Concept Test: S.aureus DHFR
• Gordon et al. [1] identified 5 trimethoprim-resistant mutations in DHFR (e.g. F99Y
• Primary aim: prove concept using distributed computing grid to calculate how
the binding free energy for trimethoprim changes due to the mutations (ΔΔG).
Include control mutations.
• Secondary aims:
(i) Where possible, directly compare to values measured using isothermal titration
calorimetry [3,4].
(ii) Determine most suitable computational method
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