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Tolerance and adaptation to ultraviolet light has been extensively studied in plants. 

Nevertheless, information concerning responses to ultraviolet stress in free-living 

microalgae is scarce, or even non-existent in lichen symbiotic microalgae. In this study, 

mechanisms of response to UV-C light were evaluated in the phycobionts and Trebouxia 

sp. TR9 and Trebouxia jamesii isolated from the lichen Ramalina farinacea. These 

microalgae were cultivated in 3N-BBMGC medium for 21 days and then irradiated with 

ultraviolet C light for 5, 15, 30 and 45 minutes. The morphology of both colonies showed 

changes in colour at different exposure times. UV-C radiation on these algae produced 

alterations in thylakoid structure, which became more scattered and loosely stacked. 

These two microalgae were also analyzed by flow cytometry revealing significant 

changes in cell populations. Analysis of gene expression could be a way to understand 

the different tolerance ranges to ultraviolet stress in these and other strains. Abscisic acid 

is a hormone involved in the response of plants to abiotic stress, and a key gene for its 

biosynthesis is NCED3. The expression of this gene increased after exposure to UV-C in 

Trebouxia sp. TR9, but not in Trebouxia jamesii. Expression of a set of genes involved 

in DNA and protein repair increased in Trebouxia sp. TR9. The dissimilar gene 

expression and phenotypes amongst these microalgae could suggest that compared to T. 

jamesii, Trebouxia sp. TR9 thrives on high irradiances . Some of our results contrast with 

those reported for vascular plants and free-living microalgae, suggesting that symbiont 

microalgae may have developed alternative adaptation mechanisms to cope with 

extremely bright environments.  
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