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Quenching of Fluorescence

Photochemical Quenching



3

Photochemical Quenching via:
Linear electron transfer to NADP+
Mehler

 
reaction (water-water cycle, pseudo-cyclic electron transfer)
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Quenching of Fluorescence

Photochemical Quenching

Non-Photochemical Quenching:
 

NPQ
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Measurements of NPQ in Chlamydomonas
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Fm’
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Fm’



6

Fluorescence Results from:ChlDecrease of 

State transition

Photoinhibition
 

(qI)

NPQ  (qE
 

)

Specific Carotenoids
 

are involved in NPQ
∆pH+

 
is required for NPQ
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Biosynthesis of Carotenoids

Xanthophyll
cycle pigments
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Xanthophyll
 

Cycle Pigments

Z

A

V
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Analysis of Xanthophyll
 

Cycle Pigments in Chlamy
following High Light Treatment
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Analysis of Xanthophyll
 

Cycle Pigments in Chlamy
following High Light Treatment
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Screening for NPQ Mutants
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Chlamydomonas
 

NPQ mutants
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Arabidopsis NPQ mutants
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NPQ in Wild Type and Mutants
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Composition of Xanthophyll
 

Cycle Pigments 
in WT and Mutants following High Light treatment
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npq1 is impaired in violaxanthin
 

de-epoxidase
 

(VDE)

npq2 is impaired in zeaxanthin
 

epoxidase
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NPQ in Wild Type and Mutants

npq1

npq2
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Growth during High Light Illumination 
of WT and NPQ Mutants
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Double mutants impaired in npq1 and 
biosynthesis of lutein/loroxanthin

are High Light Sensitive
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Xanthophyll
 

cycle pigments in wild-type 
and npq4 leaves
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Mutant npq4 exhibits abnormal NPQ
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Mutant npq4 is complemented by PsbS
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Mutant npq4 does not exhibit the typical spectral changes 
observed in the wild type upon high light illumination 
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Content of LHC protein in wild type and mutant npq4 
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Photosynthetic parameters of wild type and npq4 leaves

PsbS
 

in specifically involved in NPQ and not in light harvesting

PsbS
 

is required for the conformational change essential 
for NPQ
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