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Fig. 1 Spin trapping-ESR evidence of photo-initiated
O, obtained after 3 min continuous illumination
of the PSII particles of C. reinhardtii
(@)PS 1l /DEPMPO. (b)PS Il /DEPMPO+TCNE (1 mmol/L). (c)PS 1l /
DEPMPO+SOD (200 U/ml).
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Fig. 2 Spin trapping-ESR evidence of photo-initiated
O, obtained after 3 min continuous illumination
of the thylakoid membranes of C. reinhardtii
(a) Thylakoid membranes/DEPMPO. (b) Thylakoid membranes/DEPMPO+
TCNE (1 mmol/L). (c) Thylakoid membranes/DEPMPO +SOD(200 U/ml).
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Fig. 3 NBT reduction by illuminated C. reinhardtii
PSII particles in the absence and in the presence
of 5 mmol/L. NaN; as inhibitor of SOD
®—@: +NaN; (5 mmol/L); A—A: Control.
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Spin Trapping-ESR Studies on The Superoxide Anion Radical Generated
in Photosystem Il of Unicellular Green Alga Chlamydomonas reinhardtii’

YUAN Han"?, HAN Lu?, DU Li-Bo”, TIAN Qiu?, LIUKe", DU Lin-Fang"”, LIU Yang?"

("College of Life Sciences, Key Laboratory of Bio-resources and Eco-environment, The Ministry of Education,
Sichuan University, Chengdu 610064, China; *State Key Laboratory for Structural Chemistry of Unstable
and Stable Species, Institute of Chemistry, The Chinese Academy of Sciences, Beijing 100080, China)

Abstract Higher plant photosystem [ (PS I ) generates superoxide anion radicals (O,”) under strong
illumination, in which the O, plays a pivotal role in reactive oxygen species (ROS) metabolism during higher plant
photosynthesis. The photosystem of Chlamydomonas reinhardtii is highly similar to that of higher plants. The
generation of O, in C. reinhardtii thylakoid membranes and PS 1[I particles has been firstly proved by means of
spin trapping-ESR technique and NBT-mediated spectral assay. Referring to the spin trapping-ESR evidences in
spinach, the mechanisms of O, generation both in C. reinhardtii and spinach look identical. Compared to higher
plant, C. reinhardtii has several irreplaceable advantages: simpler structure; clearer genetic background and
genomic sequencing has been finished; easy to introduce mutations in photosystem. As a result, the study
concerning the O, generation in C. reinhardtii introduces a new promising model for further investigation of ROS
metabolism in higher plant photosynthesis.

Key words Chlamydomonas reinhardtii photosystem II , superoxide anion radicals, spin trapping-ESR
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