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To integrate cell and molecular biological insights into organ and tissue levels, we have developed a
system for quantifying gene expression levels with high spatiotemporal resolution. In this study, we
adopted biological clock system as a model system and elucidate tissue-specific functions of clock in
Arabidopsis.

MLCA (Modified split Luciferase Complementation Assay) is totally different principle as direct isolation
and gPCR method, and it is based on split luciferase. In this system, N terminal of luciferase and C
terminal of luciferase are fused with dimerizer and are driven by tissue-specific promoter and clock
promoter, respectively. When both fusion proteins are assembled, functional luciferase is reconstructed in
accordance with tissue-specific and time-specific manners, which means that tissue-specific clock-gene
expression patterns are observed as luminescence. We produced transgenic plants harboring
pSUC2::CaMXMT-nLUC and pTOC1::CaMXMT-cLUC (CaMXMT is a dimer formation enzyme that
catalyzed caffeine biosynthesis process). These plants have fluctuated luminescence only in vasculature,
and similar results were observed transient assay using tobacco leaves.

Now, we are going to conduct assessment of this system and collect various tissue-specific and clock
promoters. All this work will help to ensure that tissue-specific functions of biological clock are totally
elucidated.




