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Cyanobacteria are everywhere.

Cyanotoxins as ecological drivers or drug leads?

Other cyanobacterial metabolites.

Nutraceuticals now and in the future?

Culture collections as sustainable sources

Innovative food 
products
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(http://plantphys.info/plant_biology/lechtml/cyanobacteria/)

(http://plantphys.info/plant_biology/lechtml/cyanobacteria/)
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OXYGEN PRODUCTION IN THE OCEAN

Picocyanobacteria are the highest oxygen
producers in the ocean

50% of Earth oxygen

Prochlorococcus and Synechococcus

Mati Kahru, mkahru@ucsd.edu

schaechter.asmblog.org/schaechter/images/2008 

mailto:mkahru@ucsd.edu
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Cyanobacteria blooms in Portugal
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Cyanobacteria habitats
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MICROCYSTINS

CYLINDROSPERMOPSIN

SAXITOXINS



Food Safety Aspects of 
Integrated Food Systems

CYANOTOXINS
PALYTOXIN

MICROCYSTIN

ANATOXIN-A

SAXITOXIN
CYLINDROSPERMOPSIN
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RISKS FOR HUMAN HEALTH EXPOSURE TO CYANOTOXINS 

• INHALATION

• INGESTION (WATER 
AND FOOD)

• CONTACT (RECREATION)

INTRAVENOUS 
(HEMODIALYSIS)

http://imagecache2.allposters.com/images/pic/SSPOD/superstock_1220-836_b~Recreational-Water-Sports-Posters.jpg
http://images.google.pt/imgres?imgurl=http://www2.nature.nps.gov/ParkScience/graphics/vol_24_1/06smithCover.jpg&imgrefurl=http://www2.nature.nps.gov/ParkScience/index.cfm?Page=5&h=300&w=420&sz=16&hl=pt-PT&start=30&um=1&tbnid=2va74G_kHMoROM:&tbnh=89&tbnw=125&prev=/images?q=recreational+water&start=18&ndsp=18&svnum=10&um=1&hl=pt-PT&sa=N
http://images.google.pt/imgres?imgurl=http://www.charlestonseafood.com/images/Amazon/Mussels-500.jpg&imgrefurl=http://www.charlestonseafood.com/mall/Shellfish.asp&h=363&w=500&sz=38&hl=pt-PT&start=3&um=1&tbnid=I05ng7zJvZpGnM:&tbnh=94&tbnw=130&prev=/images?q=mussels&svnum=10&um=1&hl=pt-PT
http://images.google.pt/imgres?imgurl=http://www.inspect4me.com/xsites/Inspectors/inspect4me/content/uploadedFiles/Drinking%20Water%20(Small).bmp&imgrefurl=http://www.inspect4me.com/Environmental&h=480&w=373&sz=700&hl=pt-PT&start=3&um=1&tbnid=hej5lgOKtfbJAM:&tbnh=129&tbnw=100&prev=/images?q=drinking+water&svnum=10&um=1&hl=pt-PT
http://images.google.pt/imgres?imgurl=http://www.greenpeace.org/raw/image_full/usa/photosvideos/photos/organic-vegetables&imgrefurl=http://www.greenpeace.org/usa/photosvideos/photos/organic-vegetables&h=646&w=430&sz=86&hl=pt-PT&start=1&um=1&tbnid=q9FYtP30OXE04M:&tbnh=137&tbnw=91&prev=/images?q=vegetables&svnum=10&um=1&hl=pt-PT
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Allelopathy towards plants

Effects of MC on Lemna growth
and chlorophyll content
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Anatoxin-a in carp development

• Carp eggs exposure for 4 days 
to anatoxin-a extracts 
showed no deaths but 
malformations

• Pure toxins had little effects 
compared to extracts
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Tomato plants exposed to MC-
LR accumulated high levels of 
toxin in fruits

Extracts and pure toxin had 
similar accumulation levels



Food Safety Aspects of 
Integrated Food Systems

MC accumulation in aquatic animals

Martins and Vasconcelos, 2009. J Toxicol. Env. Health Part B: 12:62-82
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Other exemples of cyanobacteria products as drug leads
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Portoamides – allelopathic compounds from cyanobacteria
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PORTOAMIDES

bacteria

diatoms

Mussels larvae

Artemia



Food Safety Aspects of 
Integrated Food Systems

ANTIMICROBIAL
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ANTIMICROBIAL

LEGE-CC, ACOI and ROSTOC CC 

Looking for antimicrobial 
extracts against infections in 
prothesis and catheters
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Chlorosphaerolactylates

Patented 
knowledge
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ANTICANCER

PORTOAMIDES,  AGAIN



Food Safety Aspects of 
Integrated Food Systems

Nutraceuticals now and in the future?
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LOW PROCESSING – LOW PRICE
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Multiplex PCR: several primer pairs simultaneously
Detection of contamination in food supplements

Aphanizomenon food supplements

Cyanobacteria DNA

Microcystis DNA

Microcystin gene

Nostoc and Spirulina MT MNT Cyl
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ANTIOBESITY

Patented 
knowledge
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CULTURE COLLECTIONS 

ARE FUNDAMENTAL TOOLS FOR MICROBIAL 
CONSERVATION, STUDY AND EXPLOITATION TO FULLFIL 

UN SUSTAINABLE DEVELOPMENT GOALS 
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LEGE-CC LEGE-CC IN NUMBERS

1991 2005 2018

Ecotoxicology

2006 2015

Bioactive compounds

First isolates

2020

33 90 190 386 >1000Number of Strains

+ MICROALGAECYANOBACTERIA

Cyanobacteria > 700                                                Microalgae > 400
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LEGE-CC LEGE-CC HISTORY

1991 2005 2018

Ecotoxicology

2006 2015

Bioactive compounds

First isolates

Microcystin

Microcystis aeruginosa 
LEGE 91094

Portoamides

2020

European Culture Collections Organization

Phormidium sp. 
LEGE 05292
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LEGE-CC STRAIN ORIGIN

Portugal Morocco

Brazil

Colombia

Australia

Mexico

Greece

Chile

Israel

Cabo Verde

Dominican Republic

Algeria

Finland

Antarctica

> 90% isolated from Portugal
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LEGE-CC LEGE-CC CURRENT OVERVIEW

- Portoamides
- Hierridin B and C
- Bartolosides
- Dehydroabietic acid
- 132-hydroxy-pheofarnesin a
- 132-hydroxy-pheophytin
- Desmamides A-C
- Chlorosphaerolactylates A–D
- Microginins
- Nocuolactylates
- Nocuolin A

Metabolites in LEGE Strains

Microcystin
Anatoxin 
Cylindrospermopsin
BMAA 

Toxin Producers

EPS Producers

> 50

Draft Genomes

> 50

Patents

3

Journal Articles

>200

exopolysaccharides

Cyanobacteria representing almost all the orders of the
group

Type Strains> 700 cyanobacteria
> 400 microalgae
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Allmicroalgae – Pataias, Portugal
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Take home messages

-Cyanobacteria blooms and their impact are far from decreasing worldwide.

-Cyanotoxins affect mammals in a more severe way than co-existing organisms.

-Bloom material and Culture collections are excellent resources and their potential
is far from being used.

-Chemotyping of cyanobacteria and gene mining allow the discovery of hundreds of
new bioactive compounds.

-Need to understand ecological role of cyanobacteria secondary metabolites.

-Potential applications in biotechnology are very promising.
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Innovative food 
products
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