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Tapping into Uncultured Bacteria

In situ Cultivation
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Teixobactin Spectrum

(MIC, ug mI'1)
Organism Teixobactin
S. aureus (MSSA) 0.25
S. aureus +10% serum 0.25
S. aureus (MRSA) 0.25
Enterococcus faecalis (VRE) 0.5
Enterococcus faecium (VRE) 0.5
Streptococcus pneumonia <0.03
Streptococcus pyogenes 0.06
Streptococcus agalactiae 0.12
Viridans Group Streptococci 0.12
B. anthracis <0.06
Clostridium difficile 0.005
Propionibacterium acnes 0.08
M. tuberculosis H37Rv 0.125
Haemophilus influenzae 4
Moraxella catarrhalis 2
Escherichia coli 25
Escherichia coli (asmB1) 2.5
Pseudomonas aeruginosa >32
Kebsiella pneumoniae >32

IC50 >100 pg/ml



Antibiotic With No Detectable Resistance
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Antibiotic With No Detectable Resistance
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Antibiotic With No Detectable Resistance
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Antibiotic With No Detectable Resistance
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Antibiotic With No Detectable Resistance
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In situ Cultivation
Of ‘Unculturables’ Screening

Compound
Isolation
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Hit rate: G-/G+ = 1/10




Drug Discovery Pipeline
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A Problem Of Scale




Screen of screens: Targeting producers with similar requirements for
antibiotics to humans
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Screen of screens: Targeting collectors of antibiotics

Pilot screen, 27 species

Yu Imai

P. khanii supernatant

Photorhabdus khanii Paenibacillus polymyxa
Imai, Meyer et al., Nature 2019
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Spectrum of Darobactin

Organism and genotype

Concentration (ug ml™)

Organism and genotype

Concentration (ug ml™")

Darobactin Ampicillin Darobactin Ampicillin
Pathogenic bacteria (MIC) Staphylococcus aureus HG003 >128 0.5
Pseudomonas aeruginosa PAO1 2 >128 Clostridium bifermentans KLE 2329%° >128 1
Pseudomonas aeruginosa pmrB 523C>T 2 >128 Mycobacterium tuberculosis mc26020 >128 16
Pseudomonas aeruginosa JMI 1045324 16 ND Symbiotic gut bacteria (MIC)
Shigella sonnei ATCC 259312 2 4 Bifidobacterium longum ATCC BAA-9992 >128 0.25
Klebsiella pneumoniae ATCC 700603 2 128 Bacteroides fragilis ATCC 252852 >128 128
Klebsiella pneumoniae ESBL JMI 1052654 2 >128 Bacteroides xylanisolvens KLE 22532° >128 1
Escherichia coli ATCC 25922 2 8 Bacteroides vulgatus KLE 23032 >128 2
Escherichia coli AR350 (mcr-1) 2 >128 Bacteroides nordii KLE 23692 >128 4
Escherichia coli ESBL JMI 1043856 2 >128 Lactobacillus reuteri ATCC 232722 >128 1
Escherichia coli ATCC BAA-2340 (KPC) 2 >128 Enterococcus faecalis KLE 23412 >128 4
Escherichia coli MG1655 +10% serum 2 4 Faecalibacterium prausnitzii KLE 2243:° >128 64
Salmonella Typhimurium LT2 ATCC 195852 4 2 Stenotrophomonas maltophilia KLE 114162° >128 >128
Moraxella catarrhalis ATCC 252382 8 <0.25 Human cell line (IC, )
Acinetobacter baumannii ATCC 17978 8 64 HepG2 >128 >128
Enterobacter cloacae ATCC 130472 32 >128 FaDu >128 >128
Proteus mirabilis KLE 26002° 64 >128 HEK293 >128 >128

ND, no data. ESBL, extended spectrum B-lactamase. 2Cultivated under anaerobic conditions. P(Human stool isolate, K.L. laboratory

collection.



Mouse Thigh Infection
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Darobactin Targets BamA
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BAM complex
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view from barrel outside

“Darobactin
Sebastian Hiller, Hundeep Kaur et al., Nature 2021



bamA Mutants of E. coli Lose Virulence
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Computational Discovery
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Dynobactin A

Sebastian Hiller, Seyed Majed Modaressi
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Analogs By Homology Search
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Darobactin A: WNWSKSF
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Darobactin A Producing Organism

Darobactin B Producing Organism
Photorhabdus temperata

o Photorhabdus asymbiotica
Photorhabdus asymbiotica Photorhabdus australis
Photorhabdus luminescens
Photorhabdus namnaonensis
Photorhabdus khanii

Photorhabdus australis

Darobactin C: WSWSRSF N

Darobactin C Producing Organism
Yersinia pseudotuberculosis

Photorhabdus laumondii

Yersinia rohdei

Yersinia frederiksenii

Yersinia massiliensis

Yersinia enterocolitca

Yersinia kristensenii

Yersinia intermedia

Yersinia aldovae

Vibrio crassostreae
Pseudoalteromonas luteoviolacea

Yersinia pestis

Aminoglycosides: streptomycin - tobramycin, 20 years

Darobactins: 1 day

Darobactin D: WNWSRSF
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Darobactin D Producing Organism
Yersinia pseudotuberculosis
Yersinia enterocolitica

Yersinia frederiksenii

Yersinia aldovae

Yersinia pekkanenii

Yersinia intermedia

Yersinia similis

Darobactin E: WSWSKSF
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Darobactin E Producing Organism
Yersinia bercovieri

Robbie Green



