
Marine	bioresources,	biodiversity,	bioproducts,	biomaterials,	services

Renata Denaro



Integrated advanced training on blue biotechnology
aquatic products and blue bioeconomy



Why Blue

Oceans	
- provide of	high	quality of	living	(food)	

and	non-living	resources (minerals)
- are	source	of	sustainable energy,
- buffer	large	amounts of	carbon	

dioxide and	offer other ecosystem
services

- sustain maritime activities securing
economy	and	jobs.	

Boeuf et	al	2011
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Blue biotechnology and Blue Bioeconomy

Blue biotechnology is concerned
with the exploration and exploitation
of the marine organisms in order to
develop new products.

COM(2012) 494 final

Blue bioeconomy, is intended any economic
activity associated with the use of
renewable aquatic biological resources to
make products.

www.eumofa.eu

v Primary and	secondary industries
v Services

Key societal challenges
- Sustainable supply of	high	quality and	healthy food
- Sustainable alternative	sources of	energy
- Securing environmental health
- Securing human	health and	well-being
- Industrial	products and	processes



source:https://www.submariner-network.eu/blue-biotechnology-topic

SOURCE

PRODUCTS

APPLICATION

BIOINSPIRED	SOLUTIONS
The global market for marine
biotechnology has the potential to reach
$6.4 billion by 2025 (Hurst, D. et al. 2016)



Value	chain

THE	VALUE	OF	THE	DISCOVERY

Knowledg development Technology	development Business	development

TRL	6 TRL	7 TRL	8 TRL	9TRL	1 TRL	3 TRL	4 TRL	5TRL	2

Basic	research
and	proof of	concept

pilot
process

industrial	scale
commercialization



Success	stories

and

unfinished stories	



Conus magus

ω-conotoxin

Benefits	from	the	sea:		 Pharmaceuticals

PRIALT® is a registered
trademark of TerSera Therapeutics LLCTerneus 2007

ziconotide (synthetic)

Olivera	et	al.	2015
Schmidtko et	al.	The	Lancet	2010

Ecteinascidia turbinata

Market

Market

Chu et	al.	2010

Value	chain pharmaceutical from	marine	bioresources

Study in	support of	Impact	Assessment work	on	Blue	Biotechnology www.ecorys.com

Zeltia e	Johnson	&	Johnson	

• time	and	cost
• harvesting	the	organism
• low	production
• tricky	isolation		purification	
procedures
• ecological impact
• insufficient	investment

Very long	time	efforts
sales	
💲 60million
2010

world market for pharmaceuticals, 
is expected to $1.3 trillion by 2022 



Biomaterials

Biomimicry

Bioinspired adhesive formaldehyde-free

Lim et	al.	2019

Collagen

Jafari et	al.	2020

Benefits	from	the	sea:		

Source: fish, seaweeds, sponges, and jellyfish waste valorization
water-soluble,	safe,	resistant,	biocompatible,	biodegradable,	versatile,	high	yield,	low cost

Shin et	al	2020

The	global	biomaterials market	size is projected to	
reach USD	47.5	billion by	2025



Thermus thermophilus
Cocktail	antioxidant
enzymes

CosmeticsBenefits	from	the	sea:		

Pseudopterogorgia elisabethae pseudopterosin

Durvillea antarctica



In	8L	of	seawater there are	as many bacteria as people on	the	earth
and	they preserve a	huge amount of	genetic information	for	the	most part	

underexplored

Enzymes

Fungicides

Biosensors

Food additives

Toxins

Antifouling agents

PAH

Antibiotics

PRODUCTSPROCESSES

Waste treatment

Bioremediation

Biofiltration

Biocatalyses

Biobleaching

Bioleaching

From	A.	Kuo and	G.M.Garrity 2002	Exploiting Microbial Diversity,

In	Biodiversity of	Microbial Life,	J.T.	Staley and	A-L	Reysenbach,	ed,	John	Wiley

Marine	Bacteria and	Biotech	the	renewable bioresource

http://www.oceansatlas.org



Bioremediation:	
processes that use	natural occurring microorganisms
to	either restore or	clean-up	contaminated sites.

Benefits	from	the	sea:	Services		



2040	petroleum,	one	of	the	most	utilized	energy	source	in	the	world	(IOE	2016)

Renata	Denaro	seminar		training	for	PhD	program	in	Evolutionary	Biology	and	Ecology	

Extraction refinery (2%)

Industrial	wastes
(37%)

Accidents(12%)

Ship operation(33%)

Natural	emission(7%)
Industrial	emission (9%)

Petroleum	a	global	issue

Over the last 50 years, the frequency of spills greater than 7 tonnes 
per year decreased by over 90 percent. 

(ITOPF	2020)

Ø BIODIVERSITY
Ø FISHERY	AND	AQUACULTURE
Ø HUMAN	AND	ANIMAL	HEALTH
Ø MARINE	INDUSTRIES
Ø RECREATIONAL	ACTIVITIES
Ø CULTURAL	AND	NATURAL	BENEFITS



The	model	Alcanivorax sp

Schneiker	et	al	(2006)	Nature	biotechnology	

oil slick adhesion

Pollutant degradation

Substrate selection

Marine	hydrocarbons-degrading bacteria the	specialists of		oil clean-up



BIORECEPTOR

TRANSDUCTOR

AMPLIFICATOR

MICROELECTRONIC

Specialised bacteria
for	environmental monitoring
a	multidisciplinary approach

Chemistry

Biology

Microbiology

Biochemistry Genetic

Molecular Biology

Microelectronics

O
ceanography

Devise
designer

Physic



Aequorea victoria Bacteria

Tecon and	Van	der Meer 2008



How does integration work? 

1.  Holder with 30 biochips 

2.  Each biochip can have 
up to 10 different 
bacterial strains 

3.  Strains are freeze-dried 
and packed for long-
term storage 

4.  Instruments injects the 
sample in the cavities 

5.  And measures light 
emission over time 

Biochips 
µPMT 

Integrate this into something small… 

BACTERIAL	BIOREPORTERS

Remote	
monitoring
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Multi-task	approach inspired the	course program

Policy support and stimulation



The	Program



......enjoy the	course

Thank you for	your attention


