AMYLOLYSIN, A LANTIBIOTIC PRODUCED BY BACILLUS AMYLOLIQUEFACIENS GAL.

A. Arguelles Arias?, B.E. Halimil, M. Ongena?, B. Devreese?, B. Joris! and P. Fickers*

UNIVERSITE de Liege

1 Centre d'Ingenierie des Protéines, Université de Liege, Institut de Chimie, Bat B6, B-4000 Liege, Belgium. Email: aarquelles@doct.ulg.ac.be

2 Centre Wallon de Biologie Industrielle, Unité de Bioindustrie, Faculté de Sciences Agronomiques de Gembloux, Passage des deportes 2, B-5030 Gembloux, Belgium.
3 Laboratorium voor Eiwitbiochemie en Eiwitengineering, Universiteit-Gent, K.L. Ledeganckstraat, 35, B-9000 Gent, Belgium.

4 Biotechnologies et Bioprocédés, Service 3BIO, Université libre de Bruxelles, Av. F.-D. Roosevelt 50, B-1050 Bruxelles, Belgium. Email: pfickers@ulb.ac.be

INTRODUCTION :

Genome analysis of Bacillus amyloliguefaciens GA1 highlights a high potential for antibiotic biosynthesis. Among them, amylolysin, a peptide antibiotic features activity
against Gram-positive bacteria including methicillin-resistant Staphylococcus aureus. Several experimental evidences suggest that this peptide belong to the group of
class I bacteriocin: the so-called lantibiotics (lanthionine-containing peptide antibiotics) are post-translationaly modified peptides interacting with the peptidoglycan
precursor LipidII, resulting in the inhibition of peptidoglycan biosynthesis.

1. Amylolysin production and purification.
The presence of the modified amino acid lanthionine has been shown by LC-MS on a purified amylolysin

For amylolysin production, strain GAl was incubated at 37 °C for 8 h in LB medium in a 80 litres hydrolysate sample . 0p. 3508 |
bioreactor. Purification was performed as follows : (i) concentration and semi-purification of the A . |

culture supernatant by hydrophobic chromatography on XAD16 resin, (ii) final purification by RP- 1.0e+2 ' 1 b
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2. Gene cluster involved in amylolysin biosynthesis 1000 1050 1100 1150 1200 1250 1300 1350  14.00

A: LC-MS spectrum of purified amylolysin hydrolysate sample. The mass spectrum corresponds to
the 13,21 min peak.
B: : LC-MS spectrum of lanthionine standard sample. The mass spectrum corresponds to the 13,19

Part of amylolysin biosynthetic gene cluster was identified and sequenced. Several lantibiotic
specific motifs were found in structural (amyA) and modification (amyM) genes.
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(amyA), modification (amyM) and amylolysin corresponds to the modified amino acid lanthionine.
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Discussion : Amylolysin inhibits cell growth by targetting LipidII and by forming pores on the cell surface,
leading to a cytoplasmic leaking.

Conclusions : We demonstrated that amylolysin, a peptide produced by B . amyloliguefaciens GAl

inhibited growth of Gram-positive bacteria. We also demonstrated that the gene cluster involved in
amylolysin biosynthesis contains motifs strictly conserved in lantibiotics. Interaction of antibitic peptide
with LipidIT to form pores was also demonstrated. There is ample evidence that amylolysin is the first

| n || described lantibiotic produced by a B. amyloliguefaciens strain.
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