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• To understand  ecosystems functioning; 

• To study the interctions betwwen organims and 
environment

Mission

• Climate changes

• Eutrophication

• Exploitation of the water resources

Fields of activity

• Natural biodiversity

• Increase of algal biomass

• Deterioration of the water quality

Effects on…

“Idrobiologia” Research Unit



Lake Garda Study Site

Site Name:
Lago di Garda
Site Code:
LTER_EU_IT_044
Year Site Established: 1991



Cyanobacteria: thanks for being there!

.

Photosynthesis’s inventors. They made life on Hearth
possible

Food source for aquatic (and non aquatic) 
organisms

Nitrogen fixation (soil fertility)

Valuable compounds’ producers (for example
antibiotic production in Lyngbya)



Toxic Cyanobacteria

From: Salmaso et al, 2017. Basic Guide to Detection and Monitoring of Potentially Toxic Cyanobacteria. In: Handbook of Cyanobacterial Monitoring and Cyanotoxin 

Analysis. First Edition. Edited by Jussi Meriluoto, Lisa Spoof and Geoffrey A. Codd. John Wiley & Sons, Ltd.



(In black: countries where documentd episodes of cyanobacteria toxic blooms have been documented)

Toxic cyanobacteria, a global concern



Cyanotoxin Chemistry/number of congeners Associated cyanobacteria Toxicity

MICROCYSTINS Cyclic peptides/200 Dolichospermum, Microcystis, 
Nostoc, Plankthotrix

EPATO-TOXIC, TUMOR 
PROMOTERS

NODULARINS Cyclic peptides/10 Nodularia, Nostoc EPATO-TOXIC

CYLINDROSPERMOPSINS Alkaloids/5 Dolichospermum, 
Aphanizomenon, 
Cylindrospermopsis

TOXIC

ANATOXINS Alkaloids/10 Dolichospermum, 
Aphanizomenon, Tychonema

NEURO-TOXIC

ANATOXIN-a(S) Organo-Phosphate/1 Dolichospermum NEURO-TOXIC

SAXITOXINS (paralithic
toxins, PSP)

Alkaloids/50 Dolichospermum, 
Aphanizomenon, 
Cylindrospermopsis, Lyngbya

NEURO-TOXIC

BMAA

(β-metil-amino-alanin)

Aminoacid/1 many NEURO-TOXIC

LPS

(LypoPolySaccharides)

Lypopolisaccharides/tante All INFLAMMATORY AGENTS

tot 277

Cyanotoxins list



Should we panic!?



“All things are poison and nothing is without 
poison; only the dose makes a thing not a 

poison”
(Paracelsus, 1493-1541)

Philipp Theophrast Bombast von Hohenheim





Health Risk: Exposition routes
Ingestion of contamined water

Inhalation/skin contact

Ingestion of fruit/vegetables irrigated with contaminated
water

Ingestion of fish living in contaminated water

Food supplements

Endovenous administration



Tegel Lake (Berlin), june 2017



Multidisciplinary approach

microscopy

Genetics/genomics
chemistry



Cyanotoxins’ analysis

HPLC

ELISA

Strip test



Anatoxin A concentration in water: 1870 micrograms/liter!

Tegel Lake, June 2017



Lake Garda - long term studies
Salmaso et al. FEMS Microbiology Ecology, 2016.



Lake Garda - long term studies

Strip test
Salmaso et al. Hydrobiologia, 2017.

Ongoing ecological shifts are driven by climate change and eutrophication



Lake Ledro

http://www.floraitaliae.actaplantarum.org/download/file.php?id=67953



Lake Ledro

http://www.floraitaliae.actaplantarum.org/download/file.php?id=67953

Boscaini et al. Adv Ocean Limnol, 2017.



Metabolic profiles of cyanobacteria
in southern perialpine lakes

Cerasino et al. Adv Ocean Limnol, 2017.



Metabolic profiles of cyanobacteria
in southern perialpine lakes



Metabolic profiles of cyanobacteria
in southern perialpine lakes





The Eco-AlpsWater project

Title: “Innovative Ecological Assessment and 

Water Management Strategy for the Protection of 

Ecosystem Services in Alpine Lakes and Rivers”

(April 2018 – April 2021)

Objective: 
Next Generation Sequencing (NGS) to analyze 
environmental DNA in waterbodies:
-> rapid species identification at low. costs (from fish 
to bacteria)

GOAL: upgrading traditional WFD/WPO methods



The AlgaeCeuticals project

Title: “Development Of Microalgae-based Natural 

Uv Sunscreens And Proteins As Cosmeceuticals 

And Nutraceuticals”

(January 2018 – December 2021)





Source: Dittmann et al, 2015. Trends in Microbiology

Bioactive compounds produced by Cyanobacteria



Cyanobacteria: biotech applications

From: www.Cyano-Biotech.com



Grazie per l’attenzione

Narcissus, by FranzCaucig





Linee Guida e Valori di riferimento

CIANOBATTERI: IMPATTI E NORMATIVE - Pieve di Ledro, 15 febbraio 2018

(da ISTISAN 11/35: Cianobatteri in acque destinate al consumo umano)

Acque potabili

(D.L.152/2006)



CIANOBATTERI: IMPATTI E NORMATIVE - Pieve di Ledro, 15 febbraio 2018

(da ISTISAN 11/35: Cianobatteri in acque destinate al consumo umano)



CIANOBATTERI: IMPATTI E NORMATIVE - Pieve di Ledro, 15 febbraio 2018

(da ISTISAN 11/35: Cianobatteri in acque destinate al consumo umano



CIANOBATTERI: IMPATTI E NORMATIVE - Pieve di Ledro, 15 febbraio 2018

(D.L. 116/2008 + decreto attuativo 30 marzo 2010)

Acque di balneazione


