
MAMBA stands for “Marine Metagenomics for New 
Biotechnological Applications”, a collaborative project to mine 
for and use of new microbial activities, in particular for targeted 
production of fine chemicals, antioxidants and anti-cancer drugs.  
This Project builds up on the previous efforts of European 
Framework Programs and National research initiatives for 
exploiting the catalytic activities of marine microorganisms and 
microbial communities and to gain the new knowledge on the 
mechanisms of survival of living organisms in extreme 
environments. 
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General description 



The function-driven analysis of (meta-) genomes guarantees 
identification of enzymes acting on defined substrates  

To perform 
HTP screens 

To characterize and  
produce (variant) enzymes 

To identify 
niches of interest 

To isolate and  
construct DNA libraries 

Unique vectors and 
libraries 

 

Extreme environmental 
settings 

KT2440KT2440

pKE2

KT2440

pKE5

C18 alkane as C- source

Reliable solid-  
and liquid-media screens 

Gene selection 
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GEN DIANA

GACGACGACAAGATX

AX XXTGGCCCGAAGAGGAG

XXA
GEN DIANA

CCGGGCTTCTCCTCCTGCTGCTGTTCT

GAT

GACGACGACAAGATX

CTGCTGCTGTTCTAX XXTGGCCCGAAGAGGAG

XXACCGGGCTTCTCCTC
GEN DIANA

PCR

T4 DNA pol +dATP

Insert Ek/LIC

+

Ek/LIC Vector

Ligation and

transformation

Recombinant plasmid
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Insert Ek/LIC

+
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Recombinant plasmid
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3´

GACGACGACAAGAT

TGGCCCGAAGAGGAG

ATX

TAX

X

XX

TGA

TAA

XXA

TARGET GENE

GACGACGACAAGAT

TGGCCCGAAGAGGAG

ATX

TAX

X

XX

TGA

TAA

XXA

TARGET GENE

GACGACGACAAGATX

CTGCTGCTGTTCTAX XXTGGCCCGAAGAGGAG

XXACCGGGCTTCTCCTC
GEN DIANA

GACGACGACAAGATX

CTGCTGCTGTTCTAX XXTGGCCCGAAGAGGAG
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AX XXTGGCCCGAAGAGGAG

XXA
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CCGGGCTTCTCCTCCTGCTGCTGTTCT

GAT

GACGACGACAAGATX

AX XXTGGCCCGAAGAGGAG

XXAGACGACGACAAGATX

AX XXTGGCCCGAAGAGGAG

XXA
GEN DIANA

CCGGGCTTCTCCTCCTGCTGCTGTTCT

GAT

GACGACGACAAGATX

CTGCTGCTGTTCTAX XXTGGCCCGAAGAGGAG

XXACCGGGCTTCTCCTC
GEN DIANA
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CTGCTGCTGTTCTAX XXTGGCCCGAAGAGGAG
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+
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Ligation and
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Recombinant plasmid
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5´
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3´

LB+Km30

37ºC, 200rpm

OD600nm~0.6

5-6h induction with IPTG 

(1mM) a 22-37ºC

5000g, 15min

20 mM HEPES pH 7.0, 0.3 M 

NaCl, 5 mM imidazol, 2 

μg/ml DNasa I, 1 mg/ml 

lisozyme

1h on ice

Sonication 3X30s, 10 W

15,000g, 5min, 

4ºC

Protein purification (Resin

Ni-NTA His Bind)

Pure protein (analysis by 

SDS-PAGE)

Unique collection of 
natural and engineered 

enzymes 





Tools of implementation: Scientific Publications  

• >20 peer-reviewed publications 

 

• 7 submitted (under review) 

 

• 6 in preparation  



Tools of implementation: popular science magazines  



Tools of implementation: conferences/workshops/webinars 

•  >20 presentations at 

         international symposia 

 

•   2 workshops  

 

•   2 webinars 



Pathways of further implementation  



Pathways of further implementation  



Pathways of further implementation  

Example:  

Patent application of MAMBA 

Exclusive licensing through the start-up enterprise 

End users from academia  

and industry 



Some R&D bottlenecks 

The natural products’ discovery pipeline requires a larger investment…  

US$ 3 Bn per NME 

Fernando de la Calle (PharmaMar)  



13 

0             2             4             6             8            10           12           14           16           18    

Discovery 

Pre-clinical 

I 

II 

III 

Approval 

MARKET 

11 years 9.6 years  3.4 years  

R&D CLINICAL STUDIES & APPROVAL 

Yondelis (ET-743): 15 years                From Structural Determination  

Paclitael (TAXOL) :  > 20 years      (Bioactive  molecule) to FDA approval 

Fernando de la Calle (PharmaMar)  

(2-10 years) 

10000 100 5 1 

Drug-like 

Molecule 

Bioactive

Molecule 

Oncology 

Medicine 
BioDiversity 

Only 2 in 5 Marketed Drugs recover costs 

Failures 

Sales 

Cost > $ 802 mill.* 

* Estimates for 2003 

…and a longer time 

Some R&D bottlenecks 



Lessons from cooperation with non-EU partners 

North American partners: 

 
  - a very high added value, can contribute in-kind 

   

  - difficult to bring on board (esp. Govt-funded institutions) 

   

  - involvement requires serious efforts:  

 

    synchronization of applications  

     

    matching funding 

 

     

    



Marine Metagenomics for New Biotech Applications 
2009-2013 

Marine Microbial Biodiversity, Bioinformatics and 
Biotechnology  
2012-2016 

Integrated Biotechnological Solutions for Combating Marine 
Oil Spills  
2013-2017 

Unravelling and expLoiting MedIterranean Sea microbial diversity 
and ecology for xenobiotics’ and pollutants’ clean up 
2011-2013 

Molecular Approaches and MetaGenomic Investigations for 
optimizing Clean-up of PAH-contaminated sites 
2010-2013 

External Funding of MetaGenomics Projects 


