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Anatoxin-a, which was first described by W. W. Carmichael and colleagues in 1975, is the best-
known representative of the anatoxin family of neurotoxic secondary metabolites produced by 
cyanobacteria. It is now accepted that anatoxin-a, homoanatoxin-a and their dihydro-derivatives 
are all cyanotoxins. They all bind to the nicotinic acetylcholine receptor, although the dihydro-
derivatives are ten times less potent then the parent toxins, and provoke the rapid death of ani-
mals by asphyxia. Indeed, ana-
toxin-a and its analogs have 
been detected in the environ-
ment and were shown to be the 
cause of fatal animal (mainly 
dogs) intoxications, worldwide. 
The identification and quantifi-
cation of cyanotoxins in the en-
vironment are challenging is-
sues, and there is a need for 
pure chemical standards. Fortu-
nately, in the case of anatoxins, 
we have been able to synthesize 
all these compounds by using a 
modification of the original syn-
thesis proposed by P. J. Parsons. 
By using a specific LC-MS/MS 
based analytical procedure we have been able to quantify anatoxins in cyanobacteria and field 
samples. Quite surprisingly, we found dihydroanatoxin-a as the major anatoxin in several field 
samples suggesting the presence of dihydroanatoxin-a producers in the environment. 
We recently identified the cluster of genes responsible for the biosynthesis of these alkaloids in 
Oscillatoria sp. PCC 6506, a homoanatoxin-a producer. The biosynthetic pathway that we have 
proposed, based on the bioinformatic analysis of the ana cluster, shows several interesting steps, 
such as the oxidation of proline attached to an acyl carrier protein (ACP), and the polyketide me-
diated steps leading to the toxins. We have reconstituted, in vitro, the first steps of this biosyn-
thesis that were in complete agreement with the predicted biosynthetic pathway. Ten other ana 
clusters have now been identified and sequenced in diverse cyanobacteria. These clusters show 
strong similarities and some differences suggesting a common evolutionary origin. In particular, 
the cluster from Cylindrospermum stagnale PCC 7417 possesses an extra gene coding for an 
F420-dependent oxidoreductase that is involved in the biosynthesis of dihydroanatoxin-a. We 
have also identified in all these ana clusters, a gene, anaI, coding for an efflux protein likely in-
volved in the transport of these toxins, and have initiated the characterization of the transport of 
anatoxins in cyanobacteria. The availability of the sequence of several ana clusters gave us the 
opportunity to design universal primers for the specific PCR amplification of all the ana genes in 
environmental samples. It is thus now possible to detect anatoxin producers, in the environment, 
by using these sets of primers. Hopefully, these data will allow a better understanding of the pro-
duction of anatoxins by cyanobacteria. 
Annick Méjean and Olivier Ploux, further reading on anatoxin-α: 
Méjean, A.; Paci, G.; Gautier, V.; Ploux, O., Toxicon 2014, 91, 15-22  
Méjean, A et al., J. Nat. Prod. 2016, 79, 1775-1782.  

Anatoxin-a and analogs: occurrence, biosynthesis 
and detection (summary of the keynote presentation of Olivier Ploux in the 6th 

Int. Symposium “Marine & Freshwater Toxins Analysis”, Baiona, October 2017) 

Nov-Dec 2017 

mailto:annick.mejean@univ-paris-dederot.fr
mailto:olivier.ploux@chimie-paristech.fr
https://doi.org/10.1016/j.toxicon.2014.07.016
http://pubs.acs.org/doi/abs/10.1021/acs.jnatprod.6b00189
http://www.cyanocost.net/
http://www.cost.eu/


ria blooms using ocean satellites 

across the contiguous United States. 

 Create a strategy for evaluation and 

refinement of algorithms across sat-

ellite platforms. 

 Identify landscape linkage postulated 

causes of chlorophyll a and cyano-

bacteria blooms in freshwater sys-

tems. 

 Characterize exposure and human 

health effects using ocean color 

satellites in drinking water sources 

and recreational waters. 

 Characterize behavior responses 

and economic value of the early 

warning system using ocean satel-

lites and mobile dissemination 

platform. 

 Disseminate satellite data through an 

Android mobile application 

and EnviroAtlas.” 

 

Visit the CyAN website for updates of the 

project. 

 

From the CyAN website: 

“CyAN is a multi-agency project 

among the National Aeronautics and 

Space Administration (NASA), National 

Oceanic and Atmospheric Administra-

tion (NOAA), U.S. Geological Survey 

(USGS), and EPA to develop an early 

warning indicator system using histori-

cal and current satellite data to detect 

algal blooms in U.S. freshwater sys-

tems. This research supports federal, 

state, and local partners in their moni-

toring efforts to assess water quality to 

protect aquatic and human health.  

The goals of CyAN are to: 

 Develop a uniform and systematic 

approach for identifying cyanobacte-

The SETAC Europe 28th Annual Meeting 
will take place in Rome on 13-17 May 
2008.  A Session on HABs, supported by 
CYANOCOST is organized during this 
meeting: 

 

Session 4.12.: 

“Global Challenge of freshwater 
and marine harmful algal blooms 
(HABs): treatment, detection, 
toxic effects, risk assessment and 
management”  
This session on freshwater and marine 
HABs focuses on: 

1) Innovative treatment technologies 
such as advanced oxidation processes, 
nanofiltration and nanocomposites. 

2) Development of methods for detec-
tion and monitoring of HABs and their 
toxins, including advanced chemical 
analysis, toxicity assays, molecular and 
genetic tools, electrochemical, spectro-
scopic or hyperspectral imaging and 
microscopic morphology methods and 
phone/tablet Apps, and instrumental 
methods such as online sensors provid-

ing information about toxicity (e.g., fluo-
rescence, behavior) or field handheld 
fluorimeters and remote sensing. 

3) Studies on toxic effects of HABs in 
humans and aquatic organisms, and 
routes of exposure (food web, recrea-
tional activities). 

4) Risk assessment and risk manage-
ment of HABs, including development 
of decision making tools, water safety 
plans and management practices for 
prevention and control of HABs and 
their hazardous impacts.  

 

You are invited to submit abstracts for 
oral presentations and posters for this 
session, through the SETAC-Rome 2018 
website. 

You can see the description of Session 
4.12 here. 

The deadline for abstract submission is 
29 November 2017.   

CyAN—Cyanobacteria Assessment Network, an 
EPA, NASA, NOAA, and USGS Project 

HABs Session in SETAC Europe 28th Annual Meeting, Rome  
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Download the flyer of Session 4.12 
here. 

https://www.epa.gov/enviroatlas
https://www.epa.gov/water-research/cyanobacteria-assessment-network-cyan
https://www.epa.gov/water-research/cyanobacteria-assessment-network-cyan
https://www.google.gr/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjVlamJp8XXAhVMyaQKHbfgDYUQFggnMAA&url=https%3A%2F%2Fwww.nasa.gov%2F&usg=AOvVaw3NO_aot8LvFMKYKfoB6ey2
https://www.google.gr/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjVlamJp8XXAhVMyaQKHbfgDYUQFggnMAA&url=https%3A%2F%2Fwww.nasa.gov%2F&usg=AOvVaw3NO_aot8LvFMKYKfoB6ey2
https://www.google.gr/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjOpriZp8XXAhWR4qQKHbYiACYQFggnMAA&url=http%3A%2F%2Fwww.noaa.gov%2F&usg=AOvVaw39WYyfygXLlwhIyTQfNzuc
https://www.google.gr/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjOpriZp8XXAhWR4qQKHbYiACYQFggnMAA&url=http%3A%2F%2Fwww.noaa.gov%2F&usg=AOvVaw39WYyfygXLlwhIyTQfNzuc
https://www.google.gr/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjOpriZp8XXAhWR4qQKHbYiACYQFggnMAA&url=http%3A%2F%2Fwww.noaa.gov%2F&usg=AOvVaw39WYyfygXLlwhIyTQfNzuc
https://www.google.gr/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiGzdynp8XXAhXI5aQKHVKcCQwQFggnMAA&url=https%3A%2F%2Fwww.usgs.gov%2F&usg=AOvVaw37Tf-fhlFfc4wxvzy86D5T
https://www.google.gr/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiGzdynp8XXAhXI5aQKHVKcCQwQFggnMAA&url=https%3A%2F%2Fwww.usgs.gov%2F&usg=AOvVaw37Tf-fhlFfc4wxvzy86D5T
https://www.google.gr/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjRyMXPp8XXAhVB2qQKHT96BloQFggnMAA&url=https%3A%2F%2Fwww.epa.gov%2F&usg=AOvVaw0FxrXzt-ArcktUfRBFLD5f
https://rome.setac.org/
https://rome.setac.org/programme/scientific-programme/
https://rome.setac.org/programme/scientific-programme/
https://rome.setac.org/programme/scientific-programme/
https://rome.setac.org/programme/scientific-programme/
https://rome.setac.org/programme/scientific-programme/
https://rome.setac.org/programme/scientific-programme/
https://www.google.gr/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjr0eHBwcPXAhXIFOwKHaNGAjQQFggnMAA&url=https%3A%2F%2Frome.setac.org%2F&usg=AOvVaw1r4IDHMqNBquWU7Dp_lls1
https://www.google.gr/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjr0eHBwcPXAhXIFOwKHaNGAjQQFggnMAA&url=https%3A%2F%2Frome.setac.org%2F&usg=AOvVaw1r4IDHMqNBquWU7Dp_lls1
http://rome.setac.org/wp-content/uploads/2016/07/Session-4.12.pdf
https://cyanocost.files.wordpress.com/2017/11/2018-setac-rome-habs-session-flyer.pdf
https://cyanocost.files.wordpress.com/2017/11/2018-setac-rome-habs-session-flyer.pdf
https://rome.setac.org/
https://www.epa.gov/water-research/cyanobacteria-assessment-network-cyan


PhD position: Predicting the contribution of natural toxins to chemical mixtures in drinking water sources – NaToxAq, Fera 
Science Ltd., UK 

PhD Position: A molecular study of the importance and scale of cyanobacterial DMSP production (LEA-SMITH_UBIO18EE), 
University of East Anglia, Norwich, UK. 

PhD Position: Engineering NADPH-dependent oxy-functionalization in cyanobacteria (ESR4), Aix-Marseille University - CNRS, 
France  

PhD Position: Characterising and optimising protein targeting in cyanobacteria for optimal production of biofuels, electrici-
ty, industrial and high value compounds (LEASMITH_U18DTP), University of East Anglia, Norwich, UK. 

Two Postdoctoral positions in Algal Biochemistry/Physiology and in Algal Molecular Biology, STU-UNIVPM Joint Algal Re-
searcher Center, Italy. 

PhD Position: Genome editing for the exploration of biotechnological applications and evolutionary potential of microal-
gae,  University of East Anglia, Norwich, UK. 

  

CYANOevents 

CYANOjobs 

AlgaEurope, Berlin, Germany, 5-7 December 2017. 

SETAC Europe 28th Annual Meeting, Rome, Italy, 13-17 May 
2018, including  Session 4.12 on HABs. 

The 18th International Conference on Harmful Algae (ICHA18), 
21-26 October 2018, Nantes, France. 
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Subscribe to the US EPA—Freshwater HABs News-
letter, edited by Dr. Lesley V. D’Anglada for more 
info on upcoming events in USA. 

NETLAKE—COST Action (ES 1201) is developing a listserv 
for networking and communication. You can subscribe 
to the listserv by the following instructions here. (Info 
shared by Eleanor Jennings, Chair of Netlake) 

A “CyanoStop 2017” Workshop was organized on 4-6 
July 2017 in the Jagiellonian University, Kraków, Po-
land (Chairman: Dariusz Dziga).   

You can download a flyer of the workshop here. 

https://cyanocost.wordpress.com/2017/11/08/phd-position-predicting-the-contribution-of-natural-toxins-to-chemical-mixtures-in-drinking-water-sources-natoxaq-fera-science-ltd-uk/
https://cyanocost.wordpress.com/2017/11/08/phd-position-predicting-the-contribution-of-natural-toxins-to-chemical-mixtures-in-drinking-water-sources-natoxaq-fera-science-ltd-uk/
http://www.jobs.ac.uk/job/BEX598/phd-studentship-a-molecular-study-of-the-importance-and-scale-of-cyanobacterial-dmsp-production/
https://euraxess.ec.europa.eu/jobs/253838
https://euraxess.ec.europa.eu/jobs/250000
https://euraxess.ec.europa.eu/jobs/250000
https://euraxess.ec.europa.eu/jobs/253277
https://euraxess.ec.europa.eu/jobs/251620
https://euraxess.ec.europa.eu/jobs/251620
http://algaeurope.org/
https://rome.setac.org/
https://rome.setac.org/programme/scientific-programme/
https://www.icha2018.com/
https://www.icha2018.com/
https://www.epa.gov/nutrient-policy-data/research-and-news
https://www.epa.gov/nutrient-policy-data/research-and-news
https://rome.setac.org/welcome/
https://rome.setac.org/welcome/
http://algaeurope.org/
https://www.dkit.ie/netlake
https://cyanocost.files.wordpress.com/2017/11/subscribing-to-the-netlake-listserv.pdf
https://cyanocost.files.wordpress.com/2017/11/cyanostop.pdf


CYANOresearch 

Klara Hercog, Sara Maisanaba, Metka Filipič, Ángeles Jos, Ana M. Cameán, Bojana Žegura (2017) Genotoxic potential of the 
binary mixture of cyanotoxins microcystin-LR and cylindrospermopsin. Chemosphere, Volume 189, 2017, Pages 319-329 
https://doi.org/10.1016/j.chemosphere.2017.09.075  

Leonardo Cerasino, Camilla Capelli, Nico Salmaso (2017). A comparative study of the metabolic profiles of common nuisance 
cyanobacteria in southern perialpine lakes. AIOL Vol.8 No1 https://doi.org/10.4081/aiol.2017.6381 

Douglas, G.B., Hamilton, D.P., Robb, M.S., Pan, G., Spears, B.M., Lurling, M. (2016). Guiding principles for the development and 
application of solid-phase phosphorus adsorbents for freshwater ecosystems. Aquat Ecol (2016) 50: 385  
https://doi.org/10.1007/s10452-016-9575-2   
 
Visser, P.M., Ibelings, B.W., Bormans, M., Huisman, J. (2016). Artificial mixing to control cyanobacterial blooms: a review. 
Aquat Ecol (2016) 50: 423. https://doi.org/10.1007/s10452-015-9537-0  
 
Spyros Gkelis, Manthos Panou, Ioannis Chronis, Sevasti-Kiriaki Zervou, Christophoros Christophoridis, Korina Manolidi, 
Chrysoula Ntislidou, Theodoros M. Triantis, Triantafyllos Kaloudis, Anastasia Hiskia, Ifigenia Kagalou, Maria Lazaridou (2017). 
Monitoring a newly re-born patient: water quality and cyanotoxin occurrence in a reconstructed shallow Mediterranean lake. 
AIOL Vol.8 No1 https://doi.org/10.4081/aiol.2017.6350 

CYANOpapers 
This column features papers that acknowledge CYANOCOST. A list of all publications can be downloaded from www.cyanocost.net  
(updated regularly). 

Pavel Babica is a researcher at the RECETOX - Research Centre for 
Toxic Compounds in the Environment (Faculty of Science, Masaryk 
University, Brno), and he is also affiliated with the Department of 
Experimental Phycology and Ecotoxicolgy at the Institute of Bota-
ny, CAS. Pavel is currently a leader of a research group “Secantox”, 
which focuses on the use of in vitro models for predicting human 
health effects of various environmental toxicants, including compo-
nents of cyanobacterial water blooms. He is particularly interested 
in the in vitro models based on mammalian stem and progenitor 
cells and 3D cell culture techniques. Such in vitro models can better 
mimic in vivo cell and tissue organization, and provide more relia-
ble tool for human toxicity testing and disease modeling. Within a research project “Role of 
the stem and differentiated cells in hepatotoxicity and hepatocarcinogenicity induced by cy-
anotoxins” funded by Czech Science Foundation (GA15-12408S, PI: Prof. Ludek Blaha), it was 
found that microcystin-LR and cylindrospermopsin induce potent and in vivo-like cytotoxic 
responses in hepatospheroids of adult human liver stem cells. Moreover, these cyanotoxins 
also disrupted tissue homeostatic balance during the hepatic differentiation of human em-
bryonic stem cells, which might represent a mechanism involved in the development of cy-
anotoxin-induced cancer and other chronic liver diseases. Another research project 
“Importance of Toll-like receptors in intestinal epithelium response to cyanobacterial water 

bloom” (GA16-24949S) is currently implemented in a 
collaboration with the Institute of Biophysics, CAS (PI: Dr. 
Lenka Sindlerova-Svihalkova). The project focuses on 
immunomodulatory effects induced by cyanobacterial 
toxins and lipopolysaccharides (LPS) in the intestinal 
epithelium and possibly involved in the development of 
gastroenteritis or other gastrointestinal diseases. In vitro 
models of human airway epithelial cells are used within a 
project “Human health risks related to inhalation of 
cyanobacteria” (GJ17-25279Y, PI: Dr. Petra Laboha) to 
investigate toxic and inflammatory effects caused by 
inhalation exposure to cyanobacteria, cyanotoxins and 

cyanobacterial LPS. Recent advances in the field of in vitro toxicology might help to identify 
causal and mechanistic links between human exposures to toxic cyanobacteria and adverse 
health outcomes, and thus further improve our understanding of human health hazards and 
risks of cyanobacterial water blooms.  

www.cyanocost.net  

You are invited to distribute 
CYANOnews to anyone who 
may be interested. You can 
subscribe/unsubscribe by 
using the Contact form in the 
webpage. 

Send your contributions to 
CYANOnews, or posts for the 
website, facebook and twitter 
by e-mail to Tri Kaloudis. 

Send your papers that 
acknowledge CYANOCOST by 
e-mail to Tri Kaloudis. You 
can acknowledge CYANO-
COST in the future if you think 
that the network had a posi-
tive contribution to your 
work. CYANOCOST papers will 
be disseminated through all 
CYANOCOST media.  
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https://doi.org/10.1016/j.chemosphere.2017.09.075
https://doi.org/10.4081/aiol.2017.6381
https://doi.org/10.1007/s10452-016-9575-2
https://doi.org/10.1007/s10452-015-9537-0
https://doi.org/10.4081/aiol.2017.6350
file:///C:/Users/Kaloudis/Documents/Custom Office Templates
http://secantox.weebly.com/pavel-babica.html
http://www.recetox.muni.cz/index-en.php
http://www.recetox.muni.cz/index-en.php
http://www.ibot.cas.cz/en/scientific-groups-and-laboratories/department-of-experimental-phycology-and-ecotoxicology/
http://www.ibot.cas.cz/en/scientific-groups-and-laboratories/department-of-experimental-phycology-and-ecotoxicology/
http://secantox.weebly.com/
https://www.researchgate.net/profile/Ludek_Blaha
https://www.researchgate.net/profile/Lenka_Svihalkova_Sindlerova
https://www.researchgate.net/profile/Lenka_Svihalkova_Sindlerova
https://www.researchgate.net/profile/Petra_Laboha
http://www.cyanocost.net/
http://www.cyanocost.net
https://web.facebook.com/CYANOCOST
https://twitter.com/CYANOCOST
https://cyanocost.wordpress.com/contact/
mailto:t_kaloudis@icloud.com
mailto:t_kaloudis@icloud.com
http://www.cost.eu/

