Harnessing Nature’s Defences to Treat Gut Biofilms
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Irritable bowel syndrome (IBS) and inflammatory bowel diseases (IBD, Lumen = Bse g © . e

including Crohn's disease (CD) and ulcerative colitis (UC)) are increasingly 57% in IBS C Ay k@ i gpr=—thga ‘e 1 . Bacteria
prevalent chronic gastrointestinal disorders affecting over 10% of the 34% in UC N - @iﬁ%gf@ﬁ S e Q i Sv0 N 4 tod P
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bleeding, anaemia) with annual associated costs at €115 billion in Europe, g’iﬁ? s T M ;J'C‘déal?ioﬁlm o W

S75 billion in the USA and €1.5 billion in Austria.! In a recent clinical study
with over 1,100 participants, we observed that gut biofilms are
macroscopically visible and highly prevalent in IBS (57%), UC (34%) and CD
(22%) patients but less in healthy individuals (6%), indicating that gut
biofilms could be a new drug target for the treatment IBS and IBD.%%3
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urchins, sheep, and wasps. Building PeptideMirroring
on this concept, we established the
first gut-biofilm-targeted drug
discovery and development platform
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with gut biofilms. Nature proved to be a rich source of potent antibiofilm compounds, evolved to penetrate and eradicate mature
biofilms, including patient-derived isolates. Our approach resulted in two strong drug leads, D-MMBJO55 and D-MMBJO059, for gut-
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& biofilm-targeted therapy. Both peptides are fully gut stable and have potent biofilm eradication activity (MBEC=1.6—12.5 uM) with
| favourable therapeutic indices (Tlzec=2—13) against clinical biofilm isolates. This work established the first nature-inspired drug
S discovery platform and delivered an initial set of highly stable antibiofilm drug leads for further development as oral treatments for
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