Supplementary Table 1
Neurotoxins occurrence and concentration in European freshwaters
	Country
	Number of water bodies studied
	Detection frequency,
% of water bodies
	Concentration range (max, exclusive value)
	Method of detection
	Reference

	Saxitoxins (STXs)

	Bulgaria
	33
	15%
	<0.01–0.02 (max 2.5) µg l-1
	HPLC, ELISA
	Stoyneva-Gärtner et al., 2017

	The Czech Republic
	19
	11%
	a 0.03–0.04 µg l-1
	ELISA
	Jančula et al., 2014

	Denmark
	96
	11%
	5.9–224.1 (median 34.1) µg STX eq g-1 DW
	HPLC
	Kaas & Henriksen, 2000

	Finland 
	82
	34%
	0.01–3.22 (max 1070) µg l-1
	LC-FLD, HPLC
	Rapala et al., 2005; Savela et al., 2015

	France 
	11 (193 samples)
	14% of samples
	0.01–0.05 (max 0.15) µg l-1
	LC-MS/MS
	Ledreux et al., 2010; Pitois et al., 2018

	Germany 
	131
	62%
	0.0002–1 µg g-1 DW
(max 0.7 µg l-1)
	HPLC,
LC-MS/MS
	Chorus et al., 2001; Ballot et al., 2010, Dolman et al., 2012

	Greece 
	19
	37%
	0.1–2.067 (max 6.65) µg l-1
	ELISA,
LC-MS/MS
	Gkelis & Zaoutsos, 2014; Christophoridis et al., 2018

	Italy 
	1
	
	1.0 nmol g-1 wet weight
	HPLC
	Pomati et al., 2000

	Poland
	34
	35%
	trace-0.072 (max 0.57) µg l-1
	HPLC-FLD
	Savela et al., 2017

	Portugal
	1
	
	0.42 nmol l-1 of STX
1.84 nmol l-1 of neoSTX
1.50 nmol l-1 of GTX1
	HPLC
	Pereira et al., 2004

	Norway 
	1
	
	
	LC-MS/MS
	Ballot et al., 2016

	Spain 
	54
	18%
	0.07–0.29 (max 26.1) µg l-1
	LC-MS/MS 
	Cirés et al., 2014; Wörmer et al., 2011

	The Central European part of Russia 
	6
	67%
	1.3–7.5 (max 26) µg l-1
	LC-MS/MS
	Chernova et al., 2017

	Anatoxin-a (ANTX-a)

	The Czech Republic
	8
	25%
	0.01–0.08 µg l-1
	LC-MS/MS
	Mantzouki et al., 2018

	Denmark
	101
	2%
	0.17–0.29 µg l-1
	LC-MS/MS
	Kaas & Henriksen, 2000; Mantzouki et al., 2018

	Estonia
	5
	20%
	0.02 µg l-1
	LC-MS/MS
	Mantzouki et al., 2018

	Finland 
	215
	16% of samples
	12–4360 µg g-1 of freeze-dried biomass
	GC/MS
	Sivonen et al., 1989

	France 
	10 (192 samples)
	35% of samples
	<0.05 (max 0.1) µg l-1
	LC-MS/MS
	Pitois et al., 2018

	Germany 
	182
	44%

	0.01–0.21 (max 1.2) µg l-1
	LC-MS/MS
	Chorus et al., 2001; Ballot et al., 2010, Dolman et al., 2012; Mantzouki et al., 2018

	Greece
	14
	14%
	0.61–0.926 µg l-1
	LC-MS/MS
	Christophoridis et al., 2018

	Ireland
	5
	60%
	5.9–444 µg l-1
	HPLC, 
GC-MS
	James et al., 1997

	Italy 
	1
	
	0.009 µg l-1
	LC-MS/MS
	Mantzouki et al., 2018

	Netherlands
	5
	80%
	0.002–0.051 µg l-1
	LC-MS/MS
	Mantzouki et al., 2018

	Poland
	274

	10%

	0.002–0.108 (max 2.19) µg l-1
	HPLC,
LC-MS/MS
	Kobos et al., 2013; Toporowska et al., 2016; Mantzouki et al., 2018

	Scotland
	1
	–
	            –
	HPLC, 
GC-MS
	Edwards et al., 1992 

	Slovakia
	4
	25%
	0.002 µg l-1
	LC-MS/MS
	Mantzouki et al., 2018

	Spain 
	22
	14%
	0.035–0.31 µg l-1 
	LC-MS/MS
	Carrasco et al., 2007; Mantzouki et al., 2018

	Sweden
	8
	50%
	0.002–0.027 µg l-1
	LC-MS/MS
	Mantzouki et al., 2018


aconcentration of toxin in water
–, no data

Supplementary Table 2
Location and values of environmental variables (May–October, 2014–2015) for surface water layer of the studied lakes.
	
	Gauštvinis
(2014)
	Jieznas
(2015)
	Širvys
(2015)

	Longitude
	55°39' 10
	54°35'35
	54˚59'80

	Latitude
	23°11' 44
	24°10'43
	25˚13'10

	Water temperature (°C)
	12.1–20.9
	7.9–22.2
	7.9–22.7

	Secchi depth (m)
	0.45–1.15
	0.45–0.75
	0.66–1.60

	pH
	7.85–8.59
	8.05–8.55
	7.85–8.54

	Conductivity (µS cm-1)
	473–532
	426–452
	426–455

	Dissolved inorganic nitrogen (mg N l-1)
	<0.01–3.52
	<0.01–0.40
	0.01–0.81

	TN (mg N l-1)
	1.65–5.54
	1.50–2.31
	0.83–1.39

	PO4-, (mg P l-1) 
	<0.010–0.026
	0.010–0.021
	0.008–0.015

	TP (mg P l-1)
	0.017–0.077
	0.031–0.097
	0.017–0.053

	Phytoplankton biovolume (mm3 l-1)
	0.12–16.82
	16.37–28.48
	4.49–31.59

	Cyanobacteria biovolume (mm3 l-1)
	0.10–14.65
	10.44–24.70
	0.59–28.94



Supplementary Table 3
List of potentially toxic cyanobacteria strains isolated from the studied lakes and selected for cyanotoxins and genetic analysis
	Species
	Strain No.
	Lake
	Collection date
	LC-MS/MS analysis
	Genetic analysis

	
	
	
	
	CYN
	ANTX-a
	STXs
	sxtA 
	PC-IGS
	16S rRNA

	Aphanizomenon gracile
	NRC_JIE/B2-07
	Jieznas
	2015/07
	+
	+
	+
	-
	-
	-

	
	NRC_JIE/B3-07
	Jieznas
	2015/07
	+
	+
	+
	-
	-
	-

	
	NRC_JIE/D2-07
	Jieznas
	2015/07
	+
	+
	+
	-
	-
	-

	
	NRC_JIE/D3-07
	Jieznas
	2015/07
	+
	+
	+
	+
	+
	+

	
	NRC_JIE/E3-07
	Jieznas
	2015/07
	+
	+
	+
	+
	+
	+

	
	NRC_JIE/G3-07
	Jieznas
	2015/07
	+
	+
	+
	-
	-
	-

	
	NRC_JIE/B2-08
	Jieznas
	2015/08
	+
	+
	+
	-
	-
	-

	
	NRC_JIE/B4-08
	Jieznas
	2015/08
	+
	+
	+
	-
	-
	-

	
	NRC_JIE/C2-08
	Jieznas
	2015/08
	+
	+
	+
	-
	-
	-

	
	NRC_JIE/C3-08
	Jieznas
	2015/08
	+
	+
	+
	+
	+
	+

	
	NRC_JIE/D2-08
	Jieznas
	2015/08
	+
	+
	+
	-
	-
	-

	
	NRC_JIE/G2-08
	Jieznas
	2015/08
	+
	+
	+
	-
	-
	-

	
	NRC_JIE/F2-08
	Jieznas
	2015/08
	+
	+
	+
	-
	-
	-

	
	NRC_JIE/B4-09
	Jieznas
	2015/09
	+
	+
	+
	-
	-
	-

	
	NRC_JIE/B5-09
	Jieznas
	2015/09
	+
	+
	+
	-
	-
	-

	
	NRC_JIE/C5-09
	Jieznas
	2015/09
	+
	+
	+
	-
	-
	-

	
	NRC_JIE/D3-09
	Jieznas
	2015/09
	+
	+
	+
	-
	-
	-

	
	NRC_JIE/D4-09
	Jieznas
	2015/09
	+
	+
	+
	+
	+
	+

	
	NRC_JIE/D5-09
	Jieznas
	2015/09
	+
	+
	+
	+
	+
	+

	
	NRC_JIE/G2-09
	Jieznas
	2015/09
	+
	+
	+
	-
	-
	-

	
	NRC_JIE/G3-09
	Jieznas
	2015/09
	+
	+
	+
	-
	-
	-

	
	NRC_JIE/G5-09
	Jieznas
	2015/09
	+
	+
	+
	-
	-
	-

	
	NRC_JIE/E3-09
	Jieznas
	2015/09
	+
	+
	+
	+
	+
	+

	
	NRC_JIE/E5-09
	Jieznas
	2015/09
	+
	+
	+
	+
	+
	+

	
	NRC_JIE/F3-09
	Jieznas
	2015/09
	+
	+
	+
	-
	-
	-

	
	NRC_JIE/F5-09
	Jieznas
	2015/09
	+
	+
	+
	+
	+
	+

	
	NRC_SIR/B8-07
	Širvys
	2015/07 
	+
	+
	+
	-
	-
	-

	
	NRC_SIR/B11-07
	Širvys
	2015/07
	+
	+
	+
	-
	-
	-

	
	NRC_SIR/C8-07
	Širvys
	2015/07
	+
	+
	+
	-
	-
	-

	
	NRC_SIR/C10-07
	Širvys
	2015/07
	+
	+
	+
	+
	+
	+

	
	NRC_SIR/C11-07
	Širvys
	2015/07
	+
	+
	+
	-
	-
	-

	
	NRC_SIR/D8-07
	Širvys
	2015/07
	+
	+
	+
	-
	-
	-

	
	NRC_SIR/D10-07
	Širvys
	2015/07
	+
	+
	+
	-
	-
	-

	
	NRC_SIR/D11-07
	Širvys
	2015/07
	+
	+
	+
	-
	-
	-

	
	NRC_SIR/E8-07
	Širvys
	2015/07
	+
	+
	+
	-
	-
	-

	
	NRC_SIR/E10-07
	Širvys
	2015/07
	+
	+
	+
	+
	+
	+

	
	NRC_SIR/G8-07
	Širvys
	2015/07
	+
	+
	+
	-
	-
	-

	
	NRC_SIR/E9-08
	Širvys
	2015/08
	+
	+
	+
	+
	+
	+ 

	
	NRC_SIR/E10-08
	Širvys
	2015/08
	+
	+
	+
	+
	-
	-

	
	NRC_SIR/B2-09
	Širvys
	2015/09
	+
	+
	+
	-
	-
	-

	
	NRC_SIR/B5-09
	Širvys
	2015/09
	+
	+
	+
	-
	-
	-

	
	NRC_SIR/B31-09
	Širvys
	2015/09
	+
	+
	+
	+
	-
	-

	
	NRC_SIR/B32-09
	Širvys
	2015/09
	+
	+
	+
	-
	-
	-

	
	NRC_SIR/B41-09
	Širvys
	2015/09
	+
	+
	+
	+
	+
	+

	
	NRC_SIR/C2-09
	Širvys
	2015/09
	+
	+
	+
	-
	-
	-

	
	NRC_SIR/C31-09
	Širvys
	2015/09
	+
	+
	+
	+
	+
	+

	
	NRC_SIR/C32-09
	Širvys
	2015/09
	+
	+
	+
	-
	-
	-

	
	NRC_SIR/D3-09
	Širvys
	2015/09
	+
	+
	+
	-
	-
	-

	
	NRC_SIR/D4-09
	Širvys
	2015/09
	+
	+
	+
	+
	-
	-

	
	NRC_SIR/D5-09
	Širvys
	2015/09
	+
	+
	+
	+
	+
	+

	
	NRC_SIR/D6-09
	Širvys
	2015/09
	+
	+
	+
	+
	+
	+

	
	NRC_SIR/E2-09
	Širvys
	2015/09
	+
	+
	+
	-
	-
	-

	
	NRC_SIR/E3-09
	Širvys
	2015/09
	+
	+
	+
	-
	-
	-

	
	NRC_SIR/E4-09
	Širvys
	2015/09
	+
	+
	+
	-
	-
	-

	
	NRC_SIR/E5-09
	Širvys
	2015/09
	+
	+
	+
	+
	+
	+

	
	NRC_SIR/E6-09
	Širvys
	2015/09
	+
	+
	+
	+
	+
	+

	
	NRC_SIR/F2-09
	Širvys
	2015/09
	+
	+
	+
	+
	+
	+

	
	NRC_SIR/F3-09
	Širvys
	2015/09
	+
	+
	+
	-
	-
	-

	
	NRC_SIR/F5-09
	Širvys
	2015/09
	+
	+
	+
	-
	-
	-

	
	NRC_SIR/G4-09
	Širvys
	2015/09
	+
	+
	+
	-
	-
	-

	
	NRC_SIR/G5-09
	Širvys
	2015/09
	+
	+
	+
	+
	+
	+

	
	NRC_SIR/G 21-09
	Širvys
	2015/09
	+
	+
	+
	-
	-
	-

	
	NRC_SIR/G22-09
	Širvys
	2015/09
	+
	+
	+
	+
	+
	+

	Aphanizomenon flos-aquae
	NRC_SIR/D6-07
	Širvys
	2015/07
	+
	+
	+
	+
	+
	+

	
	NRC_SIR/G6-07
	Širvys
	2015/07
	+
	+
	+
	+
	+
	+

	Anabaenopsis cf. elenkinii
	NRC_JIE/G9-07
	Jieznas
	2015/07
	+
	+
	+
	-
	-
	-

	
	NRC_JIE/F3-07
	Jieznas
	2015/07
	+
	+
	+
	-
	-
	-

	Cuspidotrix issatschenkoi
	NRC_JIE/C4-07
	Jieznas
	2015/07
	+
	+
	+
	-
	-
	-

	
	NRC_JIE/D8-08
	Jieznas
	2015/08
	+
	+
	+
	-
	-
	-

	Sphaerospermopsis aphanizomenoides 
	NRC_JIE/B10-07
	Jieznas
	2015/07
	+
	+
	+
	-
	-
	-

	
	NRC_JIE/B11-07
	Jieznas
	2015/07
	+
	+
	+
	-
	-
	-

	
	NRC_JIE/C11-07
	Jieznas
	2015/07
	+
	+
	+
	-
	-
	-

	
	NRC_JIE/D10-07
	Jieznas
	2015/07
	+
	+
	+
	+
	+
	+

	
	NRC_JIE/D11-07
	Jieznas
	2015/07
	+
	+
	+
	-
	-
	-

	
	NRC_JIE/E10-07
	Jieznas
	2015/07
	+
	+
	+
	-
	-
	-

	
	NRC_JIE/E11-07
	Jieznas
	2015/07
	+
	+
	+
	-
	-
	-

	
	NRC_JIE/F10-07
	Jieznas
	2015/07
	+
	+
	+
	-
	-
	-

	
	NRC_JIE/F11-07
	Jieznas
	2015/07
	+
	+
	+
	-
	-
	-

	
	NRC_JIE/G10-07
	Jieznas
	2015/07
	+
	+
	+
	-
	-
	-

	
	NRC_JIE/G11-07
	Jieznas
	2015/07
	+
	+
	+
	-
	-
	-

	
	NRC_JIE/B11-08
	Jieznas
	2015/08
	+
	+
	+
	-
	-
	-


+, tested strains
–, not tested strains



