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Abstract 

High-light stress response in plants is well understood, there is, however, a lack of knowledge on how plants are 
affected by different wavelengths of light. The hypothesis that plants undergo particular mechanisms in response 
to extreme high-light under different wavelengths is explored in this thesis. An LED set-up was built to create a 
single spot at 5,000 W m-2 irradiance with light gradients surrounding it. A multiplex labeled proteomics analysis 
was carried on by 2D-LC-MS/MS. A total of 3,994 proteins were identified at 1% FDR. The proteins PsbS, PsbH, 
PsbR, and Psb28 were at high abundance in the most damaged zone. These proteins are directly involved in 
photoinhibition through NPQ or in the re-assembly of PSII. A blue light treatment was carried out resulting in 
equal leaf zones. NPQ, photochemical efficiency of PSII, and net photosynthesis rate were measured in both light 
treatments. A 3-fold NPQ was detected on the blue treatment. PsbS, PsbH, PsbR and Psb28 presented high 
abundance in the red, however were low in the blue sample. Measurements of mRNA showed an 8-fold increase 
of PsbS in the blue treatment. The low correlation between the protein and mRNA concentrations of PsbS in the 
blue treatment suggested a high regulation control at the mRNA level. The results demonstrate that the blue 
treatment induced a higher response of NPQ through a strategy of maintaining a high regulation of PsbS at the 
mRNA level.  
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