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Part 1:
Bioluminescence in a 
Unicellular Organism

Joseph Wright of Derby, 1771



noun [ U ]
UK /ˌbaɪ.əʊ.luː.mɪˈnes.əns/ US /ˌbaɪ.oʊ.luː.məˈnes.əns/

bioluminescence

light created by the body of a living creature, for example by 
some sea creatures and insects such as fireflies:

Cambridge Dictionary



Cowfish, NG

Sea Angels, Scuba Diving Resource
Anglerfish, alchetron

Viper Fish , thespec
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Glowing Blooms 

video by David Finlay (adopted from THE Sun)



Pyrocystis fusiformis. 
by Elliot Lowndes

Pyrocystis Lunula
by Gerd Guenther

Dinoflagellate Bioluminescence

Noctiluca scintillans
by microbiologysociety



Bioluminescence in History: a 25-century Puzzle 



Low pH + ATP + sometimes bounding protein 

ocean

land

+



The Nobel Prize in Chemistry 2008 was 
awarded jointly to Osamu Shimomura, 
Martin Chalfie and Roger Y. Tsien "for the 
discovery and development of the green 
fluorescent protein, GFP."



What triggers the bioluminescence ?
we asked:



First Experiments on a Single Cell Level
P. Lunula as an Elastic body

100 µm



Fast but Small

Large but Slow

Stimulation Matters



Experiments on a Single Cell Level

Nothing in Biology

Essay by Theodosius Dobzhansky

Makes Sense Except
in the Light of Evolution



A Linear Dynamical System



Model

Evolutionary Biology in numbers!

Bioluminescence Constant Matrix



Mechanobiology: Beyond Bioluminescence 
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Thank you!

@maziyarj fluidlab.nlvisit us!


