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Multi-aspect dynamic analysis for the effect of spectrum on carbon fixation
process of haematococcus pluvialis

WANG Xinye!, LI Ke!, SONG Xinbo?!, CHU Feifei?

(1.Department of Energy and Environment System Engineering, Zhejiang University of Science and Technology, Hangzhou 310023, China;
2.College of Standardization, China Jiliang University, Hangzhou 310018, China)

Abstract: Light spectrum regulation is an effective way to promote carbon fixation of haematococcus pluvialis.
The carbon fixation capacity of haematococcus pluvialis was compared under different light conditions, and the
effects of the mixed red and blue light with different spectral ratios on the carbon fixation performance of
haematococcus pluvialis were studied. Gene expressions at different vegetative stages were compared to figure
out the dynamic changes of haematococcus pluvialis metabolism on the time scale. The results show that, the
carbon fixation rate in red light was 40% higher than that in blue light. By comparing the whole-genome
transcriptome of the haematococcus pluvialis, the metabolic responses of the haematococcus pluvialis to different
light qualities, including biomass accumulation, energy transfer, photosynthesis, stress and transcription, were
analyzed at the molecular level. The metabolism and energy transfer of the haematococcus pluvialis were more
active in red light than that in blue light. At the early growth stage, cells under the red light dominant condition
tended to accumulate regulatory substances rather than energy storage substances, and genes involved in
glycolysis/ gluconeogenesis pathway, tricarboxylic acid cycle (TCA) and AMP-activated protein kinase (AMPK)
pathway were up-regulated. Cells under the blue light dominant condition performed better in stress response.
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Fig.1 Light spectra distribution of red and blue mixed light
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Tab.1 The intensity of red and blue light
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Fig.2 The absorption spectra of haematococcus pluvialis to
visible light with different wavelengths
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Fig.3 Effect of red and blue light spectra on microalgae growth
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Fig.4 Effect of red and blue light spectra on gene transcript expression of haematococcus pluvialis at the early stage of growth
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Fig.5 Effect of red and blue light spectra on gene transcript expression of haematococcus pluvialis at the late stage of growth
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Fig.6 Changes of gene transcript expression of haematococcus pluvialis with growth in red light
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Fig.7 Changes of gene transcript expression of haematococcus pluvialis with growth in blue light
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