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lifetime of the excited state:
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Protoporphyrin IX
Lifetime Location

Monomer 17-18 ns

Dimer ~2 ns

Primarily internal 
to the cell
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Multimers
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Real-Time Fluorescence Lifetime-Resolved Images of individual cells of Wild Type and NPQ 
mutants of Chlamydomonas reinhardtii
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Photochemistry

Deepoxidase

Photochemistry

heat
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The mutants (NPQ1 and 
NPQ2) used in this work, 
accumulate violoxanthinand 
zeaxanthin, respectively. 
Fluorescence transient studies 
showed strong quenching for 
NPQ2 in comparison to the 
WT and NPQ1.

Fast-FLI for studying the role of 
the Xanthophyll cycle in the non-
photochemical quenching process 
in single cells.

violoxanthin

zeaxanthin
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A) Original

B) A2-A9

C) Original 

D) A2-A9 
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