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Lugdunin is an antibiotic thiazolidine-containing cyclopeptide. It was isolated in 2016 from
Staphylococcus [ngdunensis. This cyclopeptide displays potent antimicrobial activity against a
broad spectrum of Gram-positive bacteria, including challenging-to-treat methicillin-resistant
Staphylococcus aureus (MRSA) (MIC = 3.9 pM). In particular, it inhibits target bacteria by
dissipating their membrane potential, forming supramolecular peptide channels [3,4].

Potent inhibitor

An Hla-scan performed by Schilling et al. showed that changing L-Val’ with an L-Ala’ residue does
not influence the antimicrobial activity [5].

Cyclopeptide synthesis
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Pathogenic carbonic anhydrases tested &

Carbonic anhydrase Pathogen Gram " " . .
MitbCAL, CA2, CA3 Mycobacteriun tubercalosis ¥ Analytical characterization of Lugdanin analogs

MscCA Mammaliicoccus sciuri + . . . . e - o
PoiCA Porplyromonas gingivalis Cyclopeptide HPIC gradient (% BE, Rf (min) HPLC purity (%) Yield’ (%) LSI-HS (m/z) foand® (caled)
EcoCA Escherichia coli Lugdunin 30-90, 4.60-4.82 91 60 183.80 (783.49)
HpCA Helicobacter pylori 5 .
VehCA Tibrin cholerae [Lys’(Ac)]Lugdunin 30-90, 3.12-3.81 95 4% 854.85 (894.49)
BpsCA Burkholderia pseudomallei - |[Lys’(Rhx-AAZ)]Lugdunin 30-90, 3.52-3.62 90 20 1132.10 (1132.52)
SmuCA Streptococcus mutans + The cyclopeptides were characterized by RP-HPLC Alliance Chromatography system (Waters, Milford Massachusetts, USA) with a BEH C18 (1.1 jum, 2.1% 50 mm) column at 35°C, 0.6 mL/min, coupled to a single
NgCA Neisseria gonorrhoea o quadrupole ESI-MS Micromass 2Q (Waters, Milford Massachusetts, USA). Eluents: 0.1% (v/v) TER in H,0 (K) and 0.1% (v/v) TFA in ACN (B), A 215 nm. Gradient times: *5min. ®Calculated as the ratio of obtained
LiCA Enterococcus faecalis + mass to theoretical mass. ESI-MS: detected as ¢[M-+H]".

Inhibition by
Stopped-Flow

echnigune ®

Inhibition of different carbonic anhydrases

Inhibitory constant (K;) expressed in nM concentration, using Acetazolamide (RAZ) as standard drugs. Mean from 3 different assays, by a stopped Flow-Technique (errors were in the range of + 5-10 % of the reported values).

o Carbonic anhydrase B Carbonic anhydrase

vy Carbonic ankydrase

Inhibitor BeAT BCAIT Hpela VehClo | Nglla  Eftda MtbCA2B 'MtbCA3B MscCAB PgiCAB EcoCAp HpCAp PgiCRy EcoChy VchCHy BpsChy EfCAy
[Lys’(Ac)|Lugdunin >100000 >100000 >100000 >100000 >100000 =>100000 >100000 >100000 >100000 >100000  >100000 >100000 >100000  >100000  >100000  >100000  >100000 >100000 >100000 =>100000 >100000
[Lys‘(Ahx-RAZ)Lugdunin 3329 809 234 - - $6 | 590 1849 84 36 06 | 12 6l24 103 | 4185 45 | 452 282 420
RAZ 250.0 12.0 21.0 6.8 480.0 9.1 104.0 628.0 214.0 221.0 40.0 4512 145.0 344.0 324.0 248.0 413.0 149.0 322.8
/ 3 In-vitro assays against F.coli \ 9 Perspectives @
Antimicrobial activity Glucose consumption "‘ }&{
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s 2 = [Lys'(Ahx-AAZ)]Lugdunin 2 — [Lys (Ahx-AAZ)]Lugdunin The synthetic Lugdunin analogs will be tested against various pathogenic Gram-positive
= 1.033 98“46-67 and Gram-negative bacteria. In addition, the synthesis of Lugdunin analogs with
g - g 35 benzensulfonamide replacing sulfonamide will be performed.
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% S In addition, we will explore a triazolyl-based linker between Lugdunin and the inhibitor,
3 0483 § e formed via Cu(l)-catalyzed azide—alkyne cycloaddition (CuRAC).
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Inhibitor conc. (UM) Inhibitor conc. (uM)
\Cells were grown in Mueller—Hinton medium Cells were grown in M9 medium (minimal medium), containing glucose as W
carbon source
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