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Analysis of Assembly Intermediates of Photosynthetic Pigment Proteins by
RNA-Probe-Based Exhaustive Single-Molecule Spectroscopy
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Photosystem 11 (PSI1) has been known to be repeatedly damaged and repaired
in photosynthesis organisms. Here | proposed and tried a method to detect the assembly intermediates
of PSII using designed RNA probes. A model organism Chlamydomonas was used. Since D1 subunit at the
center of the PSII complex is the target of the repair process, | designed an RNA probe which is
complementary to the mRNA sequence of D1 subunit and contains Alexa555 at its both ends as the
fluorophore. Chlamydomonas cells were incubated under high light and then under mild light to
activate the repair process. Thylakoid membranes were isolated from the cells treated as above and
the RNA probe was hybridized with the thylakoids. 1 detected the fluorescence signal of Alexa555
from the hybridized thylakoid membranes, confirming the validity of the method proposed in the

present project.
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ATGACTGCAATTTTAGAGAGACGCGATAGCGAAAACCTATGGGGTCGCTTCTGTAACTG
GATAACCAGCACTGAAAACCGTCTTTACATTGGATGGTTTGGTGTTTTGATGATCCCTAC
CTTATTGACCGCAACTTCTGTATTTATTATCGCTTTCATTGCTGCCCCTCCAGTAGATATT
GATGGTATTCGTGAGCCTGTTTCTGGATCTCTACTTTACGGAAACAATATTATTTCTGGT
GCCATTATTCCTACTTCTGCGGCTATCGGTTTGCACTTTTACCCGATATGGGAAGCTGCA
TCCGTTGATGAATGGTTATACAACGGCGGTCCTTATGAACTAATTGTTCTACACTTCTTA
CTTGGTGTAGCTTGTTACATGGGTCGTGAGTGGGAACTTAGTTTTCGTCTGGGTATGCG
CCCTTGGATTGCTGTTGCATATTCAGCTCCCGTTGCAGCTGCTACTGCAGTTTTCTTAAT
CTACCCAATTGGTCAAGGAAGCTTTTCAGATGGTATGCCTCTAGGAATCTCTGGTACTTT
CAACTTTATGATTGTATTTCAGGCTGAGCATAATATTCTTATGCACCCATTTCACATGTTA
GGTGTAGCTGGTGTATTCGGCGGCTCCCTATTCAGTGCTATGCACGGTTCCTTGGTAAC
TTCTAGTTTGATCAGGGAAACCACAGAAAATGAATCTGCTAATGAAGGTTACCGATTCG
GTCAAGAGGAAGAAACCTATAATATTGTAGCTGCTCACGGTTATTTTGGCCGATTGATCT
TCCAATATGCTAGTTTCAACAATTCTCGCTCTTTACATTTCTTCCTAGCTGCTTGGCCTG
TAGTAGGTATCTGGTTTACCGCGTTAGGTATCAGCACTATGGCTTTCAATTTAAATGGTT
TCAATTTTAACCAATCTGTAGTTGATAGTCAAGGTCGTGTAATTAATACCTGGGCTGATA
TTATTAACCGTGCTAACCTTGGTATGGAAGTTATGCATGAACGTAATGCTCATAATTTCC
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