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Abstract

Project Code: RSA5680032
Project Title: Regulation of gene expression and functional analyses of chloroplast-
localized chaperonin 60 under environmental stresses in the model

unicellular green alga Chlamydomonas reinhardtii

Investigator: Dr. Kittisak Yokthongwattana, Associate Professor
E-mail Address: kittisak.yok@mahidol.ac.th
Project Period: 3 years

Molecular chaperones or heat shock proteins are a large protein family with important
functions in every cellular organism. Among all types of the heat shock proteins, information on
the ER-localized HSP90 protein (HSP90B) and CPN60 along with their encoding genes is
relatively scarce in the literature. In this study, expression profiles as well as promoter sequence
of the HSP90B gene were investigated in the model green alga Chlamydomonas reinhardtii. We
have found that HSP90B is strongly induced by heat and ER stresses, while other short-term
exposure to abiotic stresses, such as salinity, dark-to-light transition or light stress does not
appear to affect the expression. Promoter truncation analysis as well as chromatin
immunoprecipitation using the antibodies recognizing histone H3 and acetylated histone H3,
revealed a putative core constitutive promoter sequence between -1 to —253 bp from the
transcription start site. Our results also suggested that the nucleotides upstream of the core
promoter may contain repressive elements such as putative repressor binding site(s). In addition,
we also demonstrated that the chloroplast chaperonin 60 subunits, when heterologous expressed

in E. coli, could interact with and assemble into high-molecular-weight tetradecameric complex.
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