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• Massive fish killing event

in the River Oder

in summer 2022
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Prymnesium parvum N. Carter – History
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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.

[2] Igarashi et al. J. Am. Chem. Soc. (1996) 118: 479-480.

[3] Igarashi et al. J. Am. Chem. Soc. (1999) 121: 8499-8511. 

[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
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Common features

• 1600-2200 Da

• Aglycon backbone (bb)

+ pentose and/or hexose

• Primary amine

• Chlorine (1 to 4)

Classification

• Number of carbon atoms 

in the backbone (A: 91; B: 85; C: 83)
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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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• 27 strains
− Chemical profile

− Internal Transcribed Spacer (ITS) sequencing

Prymnesium parvum N. Carter – Screening

0.2 µm

Binzer & Svenssen, Daugbjerg, Alves-de-Souza, Pinto, Hansen, Larsen, Varga (2019) Harmful Algae 81: 10-17.
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Prymnesins – Diversity
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A-type B-type C-type

# C in backbone 91 85 83

# compounds 

(2016 / 2018)

9 

(3 / 6)

12 

(5 / 7)

30 

(8 / 22)

# Cl 2 or 3 1 or 2 2, 3 or 4

# pentose1) 0, 1 or 2 0 or 1 0, 1 or 2

# hexose1) 0 or 1 0, 1 or 2 0 or 1

add. doublebonds 1 1 1 or 2

add. modifications + O -
+ 3O, 

+3O +O

1) up to three in total

• Screening study
− 27 strains

HRMS!

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
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• Fish gill cell line

(RTgill-W1)

• CellTiter-Blue®

~ Presto Blue®

~ Alamar Blue®

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

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

Pyruvat Lactate

NAD+ NADH

Formazan Tetrazolium salt

LDH

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

• Fish gill cell line (RTgill-W1)

• LDH
− Lactate-dehydrogenase

− Cytosolic enzyme
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Ion free media
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HCEC-1CT
NES – normal external 

solution (control)

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

Cl- free medium
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• Prymnesium parvum
− 3 toxin types with different toxicities

− Complex prymnesin profile

− Cytotoxic & lytic (low to medium nM range)

− Hemolytic

− Sterol interaction?

• Oder catastrophe  2022
− algal bloom of Prymnesium parvum

− “Blessing in disguise”

© Katrin Preuß, IGB

Oder isolate

12

C-85

C-50 C-79

C-56

PRM-A (3 Cl)

PRM-B (1 Cl)

R1 

20 30

40

10

R2 R3 

1



University of Veterinary Medicine, Vienna

P. parvum toxicity – E. Varga

Slide 13

Thanks

Thomas O. Larsen

Daniel K. Svenssen

Per J. Hansen

Sofie B. Binzer

Nikola Medic

U N I V E R S I T Y  O F  

C O P E N H A G E N

D E P A R T M E N T  O F  B I O L O G Y

Hélène-Christine Prause 

Magdalena Pöchhacker

Matthias Riepl

Nadine Hochmayr

Magdalena M. Plangger

Deniz Berk

Alexander Conrad

Giorgia Del Favero

Doris Marko

Tobias Goldhammer

Jan Köhler

Stephanie Spahr

Urban Tillmann

Bernd Krock

Jan Tebben

a
ll-

fr
e
e

-d
o
w

n
lo

a
d
.c

o
m



University of Veterinary Medicine, Vienna



University of Veterinary Medicine, Vienna

Thank you very much

for your attention

Ass. Prof. DI Dr. Elisabeth Varga

Unit Food Hygiene and Technology

Centre for Food Science and Veterinary Public Health

Clinical Department for Farm Animals and Food System Science

University of Veterinary Medicine, Vienna

Tel. +43 664 60257 3330

E-Mail: elisabeth.varga@vetmeduni.ac.at

Veterinärplatz 1, Building GA, 3rd floor
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