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AIM of the PROJECT

The aim of the project is the search for 
novel natural compounds from marine 

bacteria

Identification of the biosynthetic pathway

Potential application



COMPOUNDS from MARINE BACTERIA

BIOSURFACTANTS

BSs are amphiphilic compounds produced on the 

microbial cell surface or excreted extracellularly. 
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DEREPLICATION

SECONDARY SCREENING – candidates validation

MICROBIAL CULTIVATIONEXTRACTS GENERATIONFUNCTIONAL SCREENINGCHEMICAL ANALYSIS

- 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 CTAB agar ASSAY

OIL displacement ASSAY
- 60 ml SV2/TYP

medium for BS

production

- 5 days of

incubation,

- 20°C, 160 rpm.

SCREENING & SELECTION of PROMISING 

STRAINS
PRIMARY SCREENING – of biosurfactants (BS)

Centrifuge and 

tranfer in a 

new plate

- Different growth

media

After 2 days

- 3-10 days

of incubation

- 150 rpm

- 10-37 °C

ONLY 

SUPERNATANTS 

WERE TESTED 30 POSITIVES 

STRAINS 

SELECTED FOR II 

SCREENING



SPE C18

H20  50%  90%  100% meOH
MeOH MeOH MeOH MeOH /TFA

150 rpm

MICROBIAL 

COLTURE

SCALE-UP & FRACTIONATION

• 1L of TYP • TYP MEDIUM

16  g/L  triptone

16  g/L  yeast extract

10  g/L  NaCl

MASS 

SPECTROMETRY

SELECTION of BACILLUS sp. BCP32 for BS 
PRODUCTION

TIME-COURSE of BIOACTIVITY



METABOLOMICS & IDENTIFICATION

MOLECULAR 
NETWORK from LC-
MS/MS data

Antibiotic TL_119 and 
many NEW analogues

TL_119

SURFACTI

N

VALUES of MIC (ug/ml)

FRACTION S. aureus
6538p

L .  
monocytogenes

H20 - -

MeOH 50% 31 -

MeOH 90% 1,9                                     1,9

MeOH

100%
31 -

MeOH 125 -

ANTIBACTERIAL ACTIVITY

TL_119 Cluster

Potential Novel Lipopeptides
Surfactin Cluster

FUNCTIONAL SCREENING

MeOH 100%             

MeOH/TFA

OIL DISPLACEMENT 

TEST

Fr. H20                     MeOH 50%                     

MeOh 90%



PURIFICATION & ISOLATION

CHROMATOGRAM- UV 

210nm

TL_119  & 

analogues

LIPOPEPTIDES

H2O
40%

CH3CN
60%

H2O
0%

CH3CN
100%30 min

RP-HPLC  F90%

10 PEAKS

P1            P2         

P3

P4            P5           

P6

FUNCTIONAL SCREENING
OIL DISPLACEMENT TEST

ANTIBACTERIAL ACTIVITY
VALUES of MIC (ug/ml)

PEAKS S. aureus

6538p

L .  

monocytogenes

S. aureus 6538 S. aureus

MRSA

S. Aureus Res-

MACROLIDE 

S. Aureus Res-

QUINOLONE

P4 3,8 7,75 7,7 62 62 15,5

P5 0,25 0,25 0,25 3,8 1,9 0,9

P6 15,5                                    7,75 31 - - -

P9 62 - 31 - - -

P10 15,5 - 15,5 - - -

P7         

P8

P9        

P10



GENOME MINING

ANALYSIS OF 

BIOSYNTHETIC GENE 

CLUSTERS (BGCs) 

Putative 

BGC

BCP32 WHOLE GENOME 

SEQUENCING SURFACTIN BGCs - NRPS

CURRENTL

Y

ONGOING



FUTURE PERSPECTIVES

In conclusion, in the framework of SECRETed project, we have screened 300

marine extremophilic strains for BSs. We have selected Bacillus sp. BCP32 (deep

sea) for the production of novel lipopeptides and antimicrobials.

Identification of the biosynthetic gene cluster 

encoding for TL_119 and its analogues. 

All peaks will be tested in Anti-cancer and Anti-biofilm 

assays

Structural elucidation and characterization of 

the pure active molecules produced by BCP32.
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