Grazing by amoebae causes a dramatic shift in the genetic
structure of a bloom of the cyanobacterium Microcystis
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4. Family Microcystaceae Elenkin 1933 - 231

M. aeruginosa NIES843' (AB035549) @
M. aeruginosa TAC71 (AB012332)
M. viridis CC9 (AB035552) @
Knuc 0.02 M. viridis TAC17 (AB012328)
—_— M. viridis TAC78 (AB012331)
M. wesenbergii TAC38 (AB012334)

M. novacekii BC18 (AB035551) @

M. novacekii TAC65 (AB012337)

M. novacekii TAC20 (AB012336)

M. ichthyoblabe TAC91 (AB012339)

M. wesenbergii TC7 (AB035553) @

M. wesenbergii TAC52 (AB012335)

M. ichthyoblabe TAC48 (AB012338)

M. aeruginosa TAC86 (AB012333) @

M. aeruginosa TAC170 (AB012340)

M. ichthyoblabe TC24 (AB035550) @
Synechocystis sp. PCC 6803 (D90916)
Synechococcus sp. PCC 7002 (D88289)
Q:iir_— Trichodesmium erythraeum (AF013030)

Tri

ichodesmium tenue (AF013029)
100 Trichodesmium hildebrandftii (AF091322)
Trichodesmium thiebautii (AF091321)
Microcoleus sp. PCC 7420 (X70770)

Oscillatoria agardhii CYA18 (X84811)
Pseudanabaena sp. PCC 367 (AF091108)
Pseudanabaena sp. PCC 6903 (AF132778)
— Synechococcus sp. PCC 6301 (X03538)

L Synechococcus sp. PCC 7942 (D88288)
Synechococcus elongatus (D83715)

Otsuka et al. 2001. Int. J. Sist. Evol. Micr. 51:873-879.




Sampled blooms in Flanders
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About 40 % of cyanobacterial blooms contained microcystins
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Environmental factors favouring avian botulism in Belgium

Climate change
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Problems in lakes of high recreational value

Gavers Harelbeke 03 04/2007




High local and regional ITS diversity of Microcystis blooms
Average number of ITS genotypes per sample: 3.6 (range: 1-10).
Correlation with environmental variables?
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Microcystis unicells
I M. aeruginosa-type
Microcystis viridis-type
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» Monocultures of different Microcystis-strains in WC-medium
» Amoebal cultures with mixed Microcystis-cultures as prey
* Cultivated at 24 °C and 12/12 hour dark/light regime
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First preliminary experiments
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100

/ g W30 aeruginosa

W32 aeruginosa
W2  viridis
100/ w20  viridis
W24  viridis

* 6 strains (3 ‘M.viridis’-type, 3 ‘M. aeruginosa’-type)

« 2 amoebal strains

» differences in biomass at beginning and end of incubation period
measured by absorbance of chl a
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Microcystis-strains Amoebal strain 2




« Grazing by amoebae can cause a temporary bloom
collapse and a sudden shift in genetic structure of a
Microcystis bloom.

* Preliminary experiments show food preference by the
observed amoebae for different M. aeruginosa-
genotypes while M. viridis seems less susceptible.

* Future work includes the characterisation of the different
amoebal strains and more standardized experiments to
unravel genetic variation in Microcystis resistance
against grazing by amoebae to complement patterns
observed in nature.



Invloed van Microcystis-stam en amoeben-stam (juli 2009)

4 stammen M. aeruginosa: drie 1-cellig (W168, W30, W32), één kolonievormend (M31)
4 stammen M. viridis: allen kolonievormend (W2, W15, W20, W24)
4 amoeben stammen, twee dactylopoidale type, twee reticulate type
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Sterk begrazingseffect op M. aeruginosa en niet op M. viridis
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begrazingseffect niet homogeen voor M. aeruginosa, wel voor M. viridis




Invloed van Microcystis-morfologie op amoeben begrazing (september 2009)

M. aeruginosa-stam M31: enkelcellig, kolonies, mengsel
M. viridis-stam W24: enkelcellig, kolonies, mengsel

Amoebenstam: A21
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Morfologie speelt geen rol bij beide morphotypes



Graassnelheid van amoeben op M. aeruginosa (september 2008)

M. aeruginosa-stam M31: mengsel (15 mg C L-1)
Amoebenstam: A21 (10.000 ind. ml-1)

12 dagen incubatie in donker

=== M31c-C

== V31c-A
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Er vindt begrazing plaats, maar traag



