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Background: There is an urgent need for novel antibiotics with new mechanism of action to treat infections caused by multidrug resistant bacteria as the current pipeline of such

antibiotics is extremely thin. Summit’s proprietary transposon and bioinformatics-based Discuva Platform enables the identification of novel antibacterial chemical classes from phenotypic

screening revealing molecular targets and mechanisms of resistance of hit compounds. Using the Discuva Platform, Summit has identified a novel precision oral antibiotic series (DDS-03)

with a new mechanism of action which is highly potent against Neisseria gonorrhoeae.

Methods: High density transposon mutant libraries were generated in defined bacterial strains. The engineered transposons can exquisitely influence gene regulation across the entire

genome (upregulation, disruption and down regulation) depending on the context of the insertion site. The DDS-03 chemotype was identified from a HTS campaign. Agar-MIC, mutational

frequencies and time-kill kinetics were performed using the WHO-M strain of N. gonorrhoeae. In vitro ADME, toxicological and PK studies were performed using standard protocols.

Results:

Figure 1: The Discuva Platform consisting of high density transposon mutant libraries in bacterial
pathogens, Next Generation Sequencing and bespoke bioinformatic data processing and analysis
tools. A: Discuva Platform process; B: Discuva Platform tools
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• This series is bactericidal and exhibits low levels of mutational frequency (~2.8x10-8– 3x10-9)→ defined mutants do not exhibit cross-resistance to azithromycin and doxycycline

• Single dose pharmacokinetic (SDPK) studies where compounds were administered 1mg/kg IV and 10mg/kg PO have returned highly favourable oral CMax/MIC ratios for representative

examples from the series

Conclusions: Our Discuva Platform brings together a proprietary transposon-based approach and bespoke bioinformatics software to revolutionise the antimicrobial discovery and

development process. It empowers phenotypic screening by rapidly moving from an antimicrobial activity to a genome-wide interaction profile to inform on compound mechanism of action

and resistance liabilities. The Discuva Platform not only provides a mechanism to prioritise compounds from HTS but also enables informed decisions to be taken during lead optimisation.

Ultimately, the Discuva Platform can select from within a chemical series or across different series the optimal compound for clinical development. Application of this technology has been

exemplified within our own antibiotic discovery programme targeting N. gonorrhoeae and has been described here. DDS-03, a small molecule chemotype, has high levels of potency,

selectivity and a new mechanism of action targeting N. gonorrhoeae.
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Figure 2: Range of bacterial strains represented with high density transposon libraries to enable 
antibiotic drug discovery and development.

Figure 3: The Discuva Platform identified the electron transfer proteins (etf) A/B/D as the 
mechanism of action for the DDS-03 series.
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Table 3: The DDS-03 chemotype has a clean ADME and toxicology profile.

Table 2: One DDS-03 compound has been profiled against a panel of 30 bacteria and shown to 
exhibit a remarkable pathogen specificity.

Table 1: Very potent activity of DDS-03 compound against multidrug resistant N. gonorrhoeae clinical 
isolates (WHO Panel), including highly resistant WHO-X Japanese strain
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