Sequence analysis and function identification of a-type carbonic anhydrase (CA) in the gametophytes of Saccharina japonica
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~ The increase of CO> content in the atmosphere caused by human activities is the main reason for the intensification of greenhouse effect and ultimately global warming. As the main receiving reservoir of CO2 emissions on the earth, the ocean has -
- absorbed about 30% of the global CO: in the past 200 years, resulting in seawater acidification. Although the solubility of CO» in seawater is very low and the diffusion rate is very slow, the photosynthetic efficiency of kelp and other macroalgae -
- is much higher than that of terrestrial plants, mainly because they have an inorganic carbon concentrating mechanism in order to increase the concentration of CO; around RubisCO site, thus improving the photosynthetic efficiency of algae.

~ Carbonic anhydrase (CA) is a zinc containing metalloenzyme, which can transform CO2and HCO® into each other and help COz to be fixed by photosynthesis. In this paper, we will provide new ideas for the research by synthesizing the current -

~research..
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- Under the condition that the sea floor is not as light as the land, kelp has the
~same or higher productivity as the most productive land plants (such as -
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’ Most inorganic carbon exists in the form of HCO? - (91%). HCO? - needs to )
be converted into CO, through carbonic anhydrase inside and outside the
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- HCO?*, forming a Ci pool to store inorganic carbon. Therefore, carbonic
- anhydrase plays an important role in regulating the photosynthesis of algae 34 kD~

26 kD- IPTG.
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1. The 10 His~32 Val amino acids starting from the N-terminal have a transmembrane region, a signal peptide with a length of 27 amino acids and a chloroplast transport peptide with a length of 33 amino acids. After !

removing 33 amino acids from the N-terminal, the molecular weight is about 27.52 kD, which may be a protein existing in the secretion pathway.
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2. SjaCA3 have the function of hydrating CO> to HCO?* and hydrolyzing p-nitrophenyl acetate to p-nitrophenol, which proved that the gene belonged to the CA gene family.
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