
✓ Isolated from deep sea 

Mediterranean

✓60 ml of TYP medium in

250 ml flask

✓28°C, 7 days, 150 rpm

✓Daily Chemical extraction

by EtOAc

SELECTION of BACILLUS sp. BCP32 for BS PRODUCTION

Aminolipids (glu)

Aminolipids (with two aa)

Lipopeptides

MOLECULAR NETWORKING BASED 

ON BS LC-MS/MS DATA

BCP32 GROWTH CURVE
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REVEALING THE BIOTECHNOLOGICAL POTENTIAL

OF MARINE MICROORGANISMS: 

PRODUCTION OF NOVEL BIOSURFACTANTS AND SIDEROPHORES

Nowadays, the scientific interest towards marine microorganisms is increasing due to their ability to produce a high number of biologically active compounds. To survive at the extreme

conditions of the marine environment, these organisms have developed adaptive traits that allow them to proliferate optimally through the production of metabolites with unusual

characteristics, such as biosurfactants (BS - amphiphilic molecules) and siderophores (SID - metals chelating agents), among others. The present work aims to isolate novel compounds), from 

marine bacteria, BS and SID, and to optimize their production for future use in biotechnology, agriculture, pharmaceuticals, and food industry. For this purpose, about 300 extremophilic strains 

from the SZN microbial collection (belonging to the genus Streptomyces, Rhodococcus, Bacillus, Halomonas, Maribacter, Sulfitobacter, Psychrobacter, Pseudomonas among others) were subjected to 

a fast primary screening developed in deepwell plates reducing the number of potential candidates. Based on the screening results of the (CTAB agar assay for BSs and CAS assay for SIDs) 

30 positive bacterial strains were selected and cultivated in different conditions to produce crude extracts. Both organic and aqueous phases were analysed and subjected to secondary 

screening and chemical dereplication by LC-MS/MS and molecular networking.  The whole genomes of most promising candidates were sequenced by Illumina based next-generation 

sequencing and analysed by bioinformatic tools, antiSMASH and RAST, for the identification of biosynthetic gene clusters putatively involved in the BS and SID production. Combining functional 

screening, chemical dereplication and genomic analysis, potentially novel bioactive molecules have been detected which will be further produced, purified, and applied in the biotech industry.

SECONDARY SCREENING – candidates validation
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FUTURE WORK
➢Genome mining of BCP32 biosynthetic gene clusters aiming to confirm the presence of novel lipopeptides.

➢ Scale-up, purification, identification & structural elucidation of the active molecules produced by Bacillus sp. BCP32.

➢ Chemical analysis and genetic characterization of SID produced by Pseudomonas spp.
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CTAB agarOIL displacement

MICROBIAL CULTIVATIONEXTRACT GENERATIONFUNCTIONAL SCREENINGCHEMICAL ANALYSIS

- 60 ml SV2/TYP medium,

for BS production

- 60 ml KB medium for

Pseudomonas cultures for

SID production

- 5 days of incubation,

- 20°C, 160 rpm.

- Centrifuge at 6800× g at 4 °C x 20′

- Extraction with 150 ml of EtOAc for BS

- Extraction with XAD-4 resin for SID

13 POSITIVE EXTRACTS 

SELECTED FOR CHEMICAL 

ANALYSIS 

20 L-B    6L      BTN9      7EX   CTRL- CTRL+

CAS ASSAY

CHEMICAL DEREPLICATION of BS

Whole genome
sequencing

Genome 
annotation &

BGCs analysis

POTENTIAL NOVEL 

LIPOPEPTIDES

TIME-COURSE of BIOACTIVITY GENOME ANALYSIS

ANTIMICROBIAL ACTIVITY vs S. aureus 6538p

Each extract was tested for BS activity 

evaluated based on the size of the clear zone 

on the oil surface.

BS (Lipopeptides) often have antimicrobial 

activity against Gram+. The liquid inhibition 

assay was performed against Staphylococcus 

aureus and confirmed the bioactivity. The 

graph shows the minimum inhibitory 

concentration (MIC) of each extract vs S. 

aureus.

PRIMARY SCREENING – of biosurfactants (BS) and siderophores (SID)

- Different

growth media

- 3-10 days of incubation

- 10-37 °C

- 150 rpm

After 2 days Centrifuge

and tranfer in 

a new plate

ONLY 

SUPERNATANTS 

WERE TESTED

300 extremophilic strains
30 POSITIVES 

STRAINS 

SELECTED FOR 

II SCREENING

20 L-B      BTN9        6L        7EX    ( Pseudomonas spp.)
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