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Deliverables
• DL2-1*- Identify the parameters triggering the release of reproductive cells into seawater.

• DL2-2*- Characterize the physiological parameters of germ cells’ motility within the seawater: velocity, survival, 
phototaxis. 

• DL2-3*- Characterize the chemo-attraction of female and male germ cells and identify the molecular factors 
enabling physical recognition and contact between the female and male germ cells. Describe their fusion 
mechanisms at the cellular and molecular levels. 

• DL2-4- Identify the processes of cytoplasmic heredity in the first steps of zygotic cell division (contributing to 
improved seaweed selection for algoculture). 

• DL2-5*- Characterize the establishment of the cell polarity axis at the sub-cellular level prior to and after the 
first cell division (cytoskeleton, cell nucleus position and orientation of the division plan). This will impact on 
the further developmental pattern of the seaweed.



Brown algae – reproduction – gamete release

• Evolution - diversity in life cycles 

• Developmental biology

• Fertilisation ecology



Pre-PhycomorphPre-Phycomorph

Kropf et al. 1999

Polarity establishment

Serrao et al. 1996

Fertilisation ecology



Brown algae – release of reproductive cellsBrown algae – release of reproductive cells

Dictyota gamete release ~ lunar periodicity

[Muller 1962]

Lunar Periodicity
Dictyota



1910

1927

1905

Release windows 
differ between 
localities

Personal observations 
[Roscoff, Wimereux, Goes]

Dictyota – release of reproductive cellsDictyota – release of reproductive cells



• Isomorphic

• Oogamous

• Meiospores 4, 
non-flagellate

[Bogaert et al. 2016]

Dictyota – release of reproductive cellsDictyota – release of reproductive cells



Dictyota – release of reproductive cellsDictyota – release of reproductive cells

Periodicity - monthly
Gametes show semi-lunar periodicity, 
Spores not

spores

gametes

[Bogaert et al. J.Apl.Phycol., 2016]



Dictyota – release of reproductive cellsDictyota – release of reproductive cells

Periodicity - day
Gamete release ~ light induced
Blue light response

[Kumke, Zeitschr. Pflanzenphysiologie 1973]



Dictyota – release of reproductive cellsDictyota – release of reproductive cells

Periodicity - day
Spore release ~ light induced
Wave lengths not tested

[Bogaert et al. J.Apl.Phycol., 2016]



RhythmicityRhythmicity

Clunio marinus[Kaiser et al., Nature 2016]

• Mating occurs around the new or full moon during a few specific hours surrounding 
low tide

• Timing of low tide differs between localities ~ local adaptation between populations
• The differences in circadian and circalunar timing are genetically determined

• Gamete release occurs twice a month but invariably at dawn 
(in lab – blue light)

• Release windows can be easily reset in the lab by simulating night light
• A second cue involved. Tides?



Fucus – release of reproductive cellsFucus – release of reproductive cells

Egg release ~ semidiurnal
Release ~ calm conditions

[Serrao et al. PNAS, 1996]



Fucus – release of reproductive cellsFucus – release of reproductive cells

Confirmation of the semi-lunar cycle
But including a
 tidal factor
 species factor

[Monteira et al. Sci.Rep., 2016] [Pearson et al. Oecologia, 2004]



Fucus – release of reproductive cellsFucus – release of reproductive cells

Confirmation of the semi-lunar cycle
But including a
 tidal factor
 species factor

[Monteira et al. Sci.Rep., 2016] [Pearson et al. Oecologia, 2004]

Expulsion 
of gametes

  Light
  Photosynthetic 

carbon acquisition
Turgor

changes

Night release



Ulva – release of reproductive cellsUlva – release of reproductive cells

Classic paper
 Sporulation inhibitors SI-1 and SI-2
 Swarming inhibitor SWI

[Wichard & Oertel, J.Phycol 2010 ]



Ulva – release of reproductive cellsUlva – release of reproductive cells

Classic paper
 Sporulation inhibitors SI-1 and SI-2
 Swarming inhibitor SWI

[Vesty et al. Frontiers Plant Sci, 2015]



Ulva – release of reproductive cellsUlva – release of reproductive cells

Protocol paper

[Kessler et al. 2018, Protocols …]



[Kessler et al. Anal Bioanal Chem, 2017]

Matrix-assisted laser desorption/ionization mass
spectrometric imaging (MALDI-MSI)paper

Ulva – release of reproductive cellsUlva – release of reproductive cells



[Kessler et al. Anal Bioanal Chem, 2017]

Matrix-assisted laser desorption/ionization mass
spectrometric imaging (MALDI-MSI)paper

Ulva – release of reproductive cellsUlva – release of reproductive cells

Imaging of the 
distribution of m/z 
values during 
gametogenesis



Brown algal – cell polarityBrown algal – cell polarity

Kropf et al. 1999

Polarity establishment

A long history of using fucoid algae for cell polarity studies.
Toooooo long to list. 



Brown algal – cell polarityBrown algal – cell polarity

[Bogaert et al. Front. Plant Sci, 2015]



Brown algal – cell polarityBrown algal – cell polarity

[Godfroy et al. Plant Cell, 2017]



Dictyota – cell 
polarisation
Dictyota – cell 
polarisation

[Bogaert et al. Nature Plants, 2017a]



[Bogaert et al. Nature Plants, 2017a]
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