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Oder River incidence The..

Guardian

« Massive fish killing event Poland pulls 100 tonnes of dead fish
: : from Oder river after mystery mass die-
in the River Oder Oder river: Mystery surrounds off YRR

IN summer 2022 thousands of fish deaths pQp@E
More than 500 firefighters deployed to haul in dead fish, using

® 14 August 2022
m dams, boats, quad bikes and even a drone

Spektrum.de

15.08.2022 UMWELTKATASTROPHE IN DER ODER

»Die Dimensionen des
Fischsterbens sind
gewaltig«

0 Workers in Poland use an excavator and a dam to pull out dead fish from the Oder river after a
mass die-off. Photograph: Marcin Bielecki/AFP/Getty Images

| watch: Tonnes of fish found dead in German-Polish river

By James FitzGerald
BBC News
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« 1961.: first investigations [1]

« 1990s: causative agents identified [2, 3]
— prymnesin 1 and 2 (A-types)

* Golden Algae Toxin (GAT) [4]

« 2016: novel toxins from P. parvum [5]
— B-types (K-0081)
+ tentative identification of C-types

Roelke et al. (2011) J Plankton Research 33: 243-253.

[1] Yariv & Hestrin J. Gen. Microbiol (1961) 24: 165-175. [3] Igarashi et al. J. Am. Chem. Soc. (1999) 121: 8499-8511.

[2] Igarashi et al. J. Am. Chem. Soc. (1996) 118: 479-480. [4] Henrikson et al. (2010). Toxicon 55, 1396-1404.
[5] Rasmussen et al. J. Nat. Prod. (2016) 79: 2250-2256.
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Prymnesins — Chemistry i

Common features
« 1600-2200 Da
« Aglycon backbone (bb)

+ pentose and/or hexose C.56 C.85 H
* Primary amine PRM-A (3Cl) &\ v Jenbfen 0™ "
« Chlorine (1 to 4) Ay cso co —
PRM-B (1 Cl) ,f>\”/>, OH o G O r
Classification S 4‘/ ‘l‘//ﬂo ,
* Number of carbon atoms - '
in the backbone (A: 91; B: 85; C: 83) L., o

Rasmussen et al. J. Nat. Prod. (2016) 79: 2250-2256.
Binzer & Svenssen, Daugbjerg, Alves-de-Souza, Pinto, Hansen, Larsen, Varga (2019) Harmful Algae 81: 10-17.
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P. parvum (K-0081, Flade Sg, Thy, Denmark, 1985)

P. parvum (K-0374, Norway, 1989)

1.0/99} P parvum (*P. saltans" SAG 18.97, Sondershausen, Thiringen, Germany, 1997)
P. parvum (ARC140, Elizabeth City, North Carolina, USA, 2005)

P. parvum (UIO223, Bjerknes, Norway, 2008)

P. parvum (KAC-39, Norway, N/A)

0_99/9QIP, parvum (CCAP 946/6, Millport, Isle of Cumbrae, UK, 1953)

— Chemical profile .
0.53/- P. parvurm (CCAP 941/1A, River Stour, Essex, UK, N/A)
— Internal Transcribed Spacer (ITS) seq uencing 08V) . parvum (ARCES, Elzabeth City, North Carolina, USA, 2002)

(

P. parvum (UTEX-2797, Texas Colorado River, Texas, USA, 2001)
P parvim (ARC83, Elizabeth City, North Carolina, USA, 2002)

P. parvum (CCMP3037, Twin Buttes Lake, Wyoming, USA, 1990)
P. parvum (CCAP 946/1D, Nir-David, North District, Israel, 1953)
ARRe 0.77/87\lp panvum (NIES-1812, Yufu Island, Okinawa, Japan, 2004)

- _ x3 _1.0/100 P. parvum (PPDWO02, on-shore aquaculture, Northern Territory, Australia, 2009)
N , a 0.99/89{P. parvum (RCC-1436, France, Atlantic Ocean, 1977)
P parvum (CCAP 946/1B, River Blackwater, Essex, UK, 1952)
89/66-———| rF. parvum (CS-376/3, Pipe Clay Lagoon, Tasmania, Australia, 1994)
1O/ P parvum (RCC-1435, Indian Ocean, La Réunion, France, N/A)
0.91/56-., P parvum (NIES-1018, Hirara, Okinawa, Japan, 2002)
A1 P. parvum (RCC-191, S. Coast, Atlantic Ocean, UK, 1976)
A1 P. parvum (RCC-1433, English Channel, France, N/A)
P. parvum (ARC479, Rodrigo de Freitas Lagoon, Rio de Janeiro, Brazil, 2012)
P. parvum (PPSR01, Serpentine River, West Australia, 2000)
0.99/74[.0. parvum (NIES-1017, Jogashima Miura, Misaki Kanagawa, Japan,1997)

- P. parvum (K-0252, Norman Bay, Victoria, Australia, 1987)
— - ' x3 Platychrysis pigra - FR865770

e« 27 strains

0.53/56| .~

) . 0.96/93-] ~
A - 0.97/71"

C

0.05
Binzer & Svenssen, Daugbjerg, Alves-de-Souza, Pinto, Hansen, Larsen, Varga (2019) Harmful Algae 81: 10-17.

B-type prymnesins

A-type prymnesins

C-type prymnesins
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Prymnesins — Diversity

Different sum formula

Screening study

— 27 strains
RMS!
60
7 C-types 7
40 —
20
0 ———
™ © O
Year 9) NY N
SR K
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Vienna

A-type B-type C-type
# Cin backbone 91 85 83
# compounds 9 12 30
(2016 / 2018) (3/6) (5/7) (8/22)
# Cl 20r3 lor2 2,30r4
# pentosel 0,1or2 Oorl 0,1or2
# hexoseb Oorl 0,1or2 Oorl
add. doublebonds 1 1 lor2
add. modifications +0 - +;§?LO

D up to three in total

Rasmussen et al. J. Nat. Prod. (2016) 79: 2250-2256.
Binzer & Svenssen, Daugbjerg, Alves-de-Souza, Pinto, Hansen, Larsen, Varga (2019) Harmful Algae 81: 10-17.
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Cytotoxicity »

° FlSh g||| Ce” |ine Test Guideline No. 249

Fish Cell Line Acute Toxicity:

(RTg | I I-W 1) The RTgill-W1 cell line assay

e CellTiter-Blue®
~ Presto Blue®
~ Alamar Blue®

14 June 2021
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/@j@l\ NADH / H*
UAD H,0

Resazurln

(no fluorescence) ReSO rUfi N
/@i j;il\ fluorescence
"o o o (540 nm /590 nm)

Varga & Prause et al. (2024) Archives of Toxicology 98: 999-1014.
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aquatic research

Kristin Schirmer

a
1257 Solvent control li

0.5% EtOH
100 - — - g — - — - — e

B-Type <<< C-Type ~ A-Type
EC; ca. 110 nM 9.8 3.8
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Medium 52 65 81 102 127 159 199 248 PC

“¥  Concentration [nM]

Incubation time 3 h (n = 3), PC 0.1 % Triton™ X-100
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Cytotoxicity

Jerry W. Shay
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Solvent control

0.5% EtOH - HCEC-1CT
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B-Type <<< C-Type ~ A-Type
EC; ca. 110 nM 9.8 3.8
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Metabolic activity T/C [%]

Metabolic activity T/C [%]

0

0

I — T T e
Medium 91 114 142 178 222 278 348 434 PC FaCtor 23 Medium 52 65 81 102 127 159 199 248 PC

™ Concentration [nM] ﬁ ™ Concentration [nM]

Incubation time 3 h (n = 3), PC 0.1 % Triton™ X-100
Varga & Prause et al. (2024) Archives of Toxicology 98: 999-1014.
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\EJ Damaged cells
Membrane damage
Pyruvat | Lactate

 Fish gill cell line (RTgill-W1) LDH

* LDH NAD* NADH

— Lactate-dehydrogenase
— Cytosolic enzyme }<

Formazan Tetrazolium salt

N H/©/ ©—</N T
O gt
o

Varga & Prause et al. (2024) Archives of Toxicology 98: 999-1014
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Membrane damage

125 .? 150
| .
'\?'LOO;,-_M%.I_‘PE'_CT.U_O.I _____________ — Q 17 Solvent control
= T |; 0.5% EtOH
o) = 100——T- ———————————————————————————————
@ >
D O 754
9 50 + (0]
O
L [ % 50 1
9 25 O
.
5]
=
0 - 0

T I T
52 65 81 102 127 159 199 248 LDH PC Medium 52 65 81 102 127 159 199 248 PC

PC only )
, ncentration [(NM
Concentration [nM] Concentration [NM]

Incubation time 3 h (n = 3), PC 0.1 % Triton™ X-100
Varga & Prause et al. (2024) Archives of Toxicology 98: 999-1014
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NES medium Na-free medium Ca-free medium
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Cl-free medium

4

lon free media {7 IR Bt EREs

Solvent control Solvent control olvent: DR |I |I

HCEC-1CT

NES — normal external

solution (control) Cl- free medium

Solvent t=3 h Solvent t=3 h 200 pm

200 pm

330nMt=3h

Varga & Prause et al. (2024) Archives of Toxicology 98: 999-1014
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Take-home-messages

* Prymnesium parvum
— 3 toxin types with different toxicities
— Complex prymnesin profile
— Cytotoxic & lytic (low to medium nM range)
— Hemolytic (. b it
— Sterol interaction?

o C-56 C-85
PRM-A (3 Cl) /\% "T.:/CI "T(c'
i

OH C-50 C-79 "7 Now

%HkOH ’TQ/H HO,,,," / L
Ho M : 3

[e]

PRM-B (1 CI)

* Oder catastrophe 2022

— algal bloom of Prymnesium parvum
— “Blessing in disguise”
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Global Impacts of Biotoxins on the Safety and Sustainability of Food and Water

Tt

Mycotoxins and Phycotoxins
Gordon Research Conference

June 15 - 20, 2025

Mycotoxins and Phycotoxins
Gordon Research Seminar

June 14 - 15, 2025

GRC Chairs:

Phycotoxins - Juliette L. Smith: jlsmith@vims.edu

Mycotoxins - Mark W. Sumarah: mark.sumarah@agr.gc.ca

Phycotoxins - Heather Raymond: raymond.54@osu.edu
Mycotoxins -Hans-Ulrich Humpf: humpf@uni-muenster.de

GRC Vice Chairs:

https://www.grc.org/mycotoxins-and-phycotoxins-grs-conference/2025/

GRS Chairs:

Rubén Morén Asensio: ruben.moron-asensio@uibk.ac.at
Carine Al Ayoubi: carineayoubi@outlook.com

STONEHILL COLLEGE % Stonehill College, Easton Massachusetts (45 mins from Boston)
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