A potent protein antibiotic Kills Pseudomonas aeruginosa by inhibiting the BAM complex.
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Pseudomonas aeruginosa is a high-priority antibiotic-resistant pathogen with few new validated
druggable targets. This is in part due to the Gram-negative bacterial outer membrane (OM), a
permeability barrier for molecules >600 Da. L-type pyocins are potent protein antibiotics that
selectively kill P. aeruginosa, but their mechanism of action has remained elusive. Here, we show
with cryo-EM for the first time that L-type pyocins exploit a critical vulnerability in the OM by
targeting the essential B-barrel assembly machinery (BAM) complex (Fig. 1A). We report the first
structures of P. aeruginosa apo BAM (2.75A) and BAM in complex with L-type pyocins in two
distinct binding states: Pre-inhibition (2.84 A) and full inhibition (3.18 A). Importantly, L-type
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Figure 1: The cytotoxic mechanism of L-type pyocins. A, Pyocins L_type pyocin CytOtOXiC mechanism and

recognise specific O-antigens of the OM (I) and bind BamA loop 6 (II)
to then inhibit BAM by deploying a C-terminal extension (III). B, BAM t[he. .C.ellular .copsequences of BAM
inhibition causes OM vesiculation (OMV) and disruption (OMD, IV). inhibition, validating the BAM complex

C, L-type Pyocins are bacteriostatic and delayed bactericidal (V), and [ g5 a high-value therapeutic target and
enable co-treatment with Vancomycin (n=3). informing future antibiotic development.
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