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Related Activities

A Factors controlling growth and toxicity of phytoplankton and
cyanobacteria in marine and freshwater systems

A

Lyngbya majuscula (Moreton Bay)

A Trichodesmium sp. (GBR)
A Chattonella marina (estuarine)

A

Karlodinium & Gymnodinium sp. (Huon) (with Gustaaf Hallegraeff)

A Mechanistic perspective
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How do organisms fdwor ko?
How do they interface with their environment?
Effects of light, temp, etc

Factors influencing nutrient bioavailability

Use range of tools (including genetic analyses through collab with Brett
Neilan)
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Iron limitation purported to be linked
to microcystin production

APPLIED AND ENVIRONMENTAL MICROBIOLOGY, Feb. 1995, p. 797-800 Vol. 61, No. 2
0099-2240/95/$04.00+0
Copyright © 1995, American Society for Microbiology

Iron-Stimulated Toxin Production in Microcystis aeruginosa

HANS UTKILEN* anp NINA GIOLME
Department of Environmental Medicine, National Institute of Public Health, N-0462 Oslo, Norway
Received 10 March 1994/Accepted 7 November 1994
Nitrate- and phosphate-limited conditions had no effect on toxin production by Microcystis aeruginosa. In

contrast, iron-limited conditions influenced toxin production by M. eeruginosa, and iron uptake was light
dependent. A model for production of toxin by M. aeruginosa is proposed.
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Iron availability affects mcyD expression and
microcystin-LR synthesis in Microcystis
aeruginosa PCC7806

Emma Sevilla,’ Beatriz Martin-Luna,t Laura Vela,
M. Teresa Bes, Maria F. Fillat and M. Luisa Peleato*

Environmental Microbiology (2008) 10(10), 2476-2483
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Microcystis growth can certainly
be limited by iron availability
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Organically complexed Fe(lll)
-Chemically reactive
- Possibly bioavailable

Inorganic Fe(lll)
- Biologically available

\ Particulate iron oxide

- Biologically unavailable

Natural organic matter
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How much iron does Microcystis need
(and how does it get it)?

1 Cell culturing in Fraquil 4. Incubation for 4hr and

collection of cells on the filter

2 Harvest of cells on membrane filter

. . i 55
3 Re-suspension of cells to fresh medium 5 Measurement of intracellular >>Fe

(Fraquil containing *°Fe and chemicals
such as SOD, FZ, ascorbate and HQ)
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“Fe uptake in the presence of well-defined Fe ligands
EDTA and citrate T in the DARK
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Superoxide concentraton (nM)

Logarithm of cell number (cell ml;l)
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Values lower than some other organisms

T. weissflogii 840 amol cell? hrt

C. marina 0.297 4.3 pmol cell't hrt
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Fe uptake model for phytoplankton
(dark conditions)

In case of a red2 In case of a

weak binding strong binding
kdzl ]kfz

ligand, citrate ligand, EDTA
@ kredl
K @
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Light has a significant effect on Fe uptake rate
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We have also examined Fe uptake in the presence of
Increasing concentrations of natural organic matter

“Fe uptake rate (amol/cell/hr)
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Fe uptake over diurnal cycle

Fe uptake rate (mol/cell/hour)
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Fe uptake rate on the 14:10 light: dark cycle
(Without chemical treament, under light)
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Dark/light comparison
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Summary

A Iron availability can certainly influence growth rate and, it
appears, toxin production

A Iron availability may be limited by precipitation and/or
complexation by strongly binding ligands (such as NOM)

A The iron uptake rate appears to be controlled by the
concentration of inorganic Fe

A If iron is limiting growth, the organism uses a reductive
mechanism to increase Fe availabllity

A Mechanism by which toxin production is increased as a
result of Fe deficiency Is unclear
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Mechanism via which Fe deficiency induces increase in
toxin production is unclear (but possible that toxin is
acting as an anti-oxidant)
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