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Background 

Light is a fundamental source of energy and its absence can trigger several biochemical and 

physiological response in phytoplankton. Pigment composition and chlorophyll 

autofluorescence signatures are useful biomarkers to decipher cells physiological state and 

adaptive response to the changing environmental conditions. In the natural environment, 

phytoplankton experiences variation in light intensity due to diurnal, seasonal and water 

column mixing. If they are trapped in the aphotic zone, they should come to the surface 

before species-specific survival time. In order to study the influence of darkness on cellular 

pigments and chlorophyll autofluorescence, a laboratory experiment was carried out with 

Tetraselmis indica as a model organism. 

 

Methods 

Tetraselmis indica grown in f/2 media was subjected to two different conditions. One set was 

subjected to 12:12 light:dark condition whereas the other set was subjected to complete 

darkness for a period of 6 months. The growth potential of dark-adapted cells was tested 

regularly by transferring it to initial light conditions. The separation and quantification of 

pigments were done with high-performance liquid chromatography (HPLC, Agilent 

Technologies, 1200 series). The cell abundance and chlorophyll autofluorescence were 

enumerated on FACS Verse (BD- Bioscience) flow cytometer.  

 

Results  

HPLC enabled separation of seven pigments in T. indica, namely, neoxanthin, violaxanthin, 

antheraxanthin, ß- carotene, chlorophyll a, and chlorophyll b. Dark exposure of 6 months had 

no significant impact on chlorophyll a and b concentration, whereas carotenoids were 

enhanced. Upon re-illumination, pigments gradually recovered to pre-dark phase condition. 

These adaptive survival strategies of T. indica by altering pigment concentration in response 

to prolonged darkness was interesting. In addition, the absence of loroxanthin and loroxanthin 

esters in T. indica is reported for the first time in Tetraselmis species studied so far. The 

evaluation of autofluorescence and cellular chlorophyll concentration pointed out that they 

are not interdependent in this species. 

 

Conclusion 

The results of this work reveal the significant role of pigments in the survival of T. indica 

under prolonged dark condition. In addition, our results also bring to light the different 

behaviour of chlorophyll autofluorescence under different conditions.  Hence, careful 

consideration of these two factors is needed when either of them is used as a proxy for others. 

The results obtained encourage a thorough study of pigment analysis, especially when 
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subjected to darkness, to elucidate potential role in the evolution, chemotaxonomy, and 

survivability of species. 
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