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Introduction

Inflammatory bowel diseases (IBD) and irritable bowel syndrome (IBS) are

Therapeutic target
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Approach

mature biofilms.

L

S~ S Compound concentration
We have chemically synthesiz.ed a .meld(i:m—size AS/IP 2, % /s,rﬁ . = 888888888888 ‘(\(\1 "
o o e g — b I o
library we identified 16 hits with promising antibiofilm k- N?\OK . 888888888888 @ Growth - “j
activity. Out of these hits, we selected MMBJ040 to conduct a S AN zf ‘é & 888888888888 MMBJ040

systematic structure-activity relationship (SAR) using diverse
medicinal chemistry approaches.

1) Synthesis of an AMP library

Study design

We applied Chemical strategies such as truncation, lipidation and
the establishment of mirror images and evaluated the minimum
inhibition concentration (MIC), minimum biofilm inhibition
(MBIC),

concentration (MBEC) using two clinical isolates from biofilm-

concentration and minimum biofilm eradication
positive patients (Streptococcus parasanguinis (Gram-positive (G*))
and Escherichia coli (Gram-negative (G))) and two biofilm-forming
type strains (Staphylococcus aureus (G*) and Pseudomonas
aeruginosa (G7)). Further, we determined the gut stability of our
best-performing candidates using simulated gastric fluid (SGF) and

simulated intestinal fluid (SIF) assays.
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Results
Antibiofilm activity

- MIC
P. aeruginosa (ATCC27853) - MBIC
MBEC
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E. coli (104-K1) - MBIC
i MBEC

- MIC
S. aureus (ATCC29213) - MBIC
MBEC
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S. parasanguinis (102-K3/3) - MBIC
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MIC — minimum inhibition concentration NV QO )

MBIC — minimum biofilm inhibition concentration NM? ’
MBEC — minimum biofilm eradication concentration
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2) Antibiofilm screening using clinical isolates

3) Hit to lead

Gut stability

Half-life (ty;,) of L-MMBJO40 [<1 min]
and mirror image D-MMBJ040 [>24 h] in
simulated gastric fluid (SGF)
simulated intestinal fluid (SIF).

and

Truncation: Our MMBJO40 SAR exploration revealed that the two truncated a-helical domains MMBJ040, ,, and
MMBJ040;;,,4 had no antimicrobial or antibiofilm activity. Lipidation: The lipidation of MMBI040, ,, reestablished
antimicrobial activity but did not increase the antibiofilm activity, and C,, fatty acid conjugation led to the best result; lipidation

of MMBJ40,, 44 did not display antimicrobial activity. Mirror images: All-D versions of active all-L parent peptides were also

active. D-MMBJ040 has the most potent antibiofilm activity.

In conclusion, we developed the gut-stable peptide D-MMBIJ040 with potent antibiofilm activity against G* biofilm-forming
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bacteria. Moreover, we identified that fatty acid substitution of hydrophobic domains in antimicrobial peptides could serve as

an attractive approach to lower the production costs of antimicrobials.
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blue — positively charged residues, red — negatively charged residues and — hydrophobic residues
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