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The cyanobacterium Synechocystis sp. PCC6803 is a model photosynthetic prokaryote, and is
increasingly being recognized as a promising resource in the production of useful substances such
as bioactive compounds [1] and biofuels [2], by genetic manipulations. Thus, it is inevitable that
researchers will develop artificial systems to regulate gene expression.

Two-component signal transduction system is a major gene expression system in Synechocystis.
One of the components of this system, a histidine kinase (Hik), includes two portions, a
signal-input domain and a kinase domain, and linker domain between them. Substitution of the
signal-input domain of a Hik with that from another Hik may alter the stimulus perceived by the
former Hik to the later Hik [3].

In this study, we substituted the signal-input domain and the linker domain of SphS, a
phosphate-deficient sensor, with those from ethylene sensors from Arabidopsis thaliana, i.e. ETR1,
ETR2, ERS1, ERS2, and EIN4, to construct ethylene-responsible sensor. The activity of resulting
five chimeric sensors was evaluated by the activity of alkaline phosphatase (AP), originally
regulated by SphS.

Results showed that the cells carrying ERS1-SphS or ERS2-SphS did not expressed AP activity,
whilst cells carrying ETR1-SphS, ETR2-SphS, or EIN4-SphS expressed AP activity under standard
conditions. However, none of the chimeric constructs responded to ethylene treatment.

Then, we deleted 1 to 7 amino acid residues in the linker domain of ETR1-SphS to construct
functional sensor. These linker-deleted mutants showed no responses to ethylene, but periodic
changes in AP activity were shown corresponded to the number of deleted amino acids.

Currently, our experiments are focused on determining the suitable conditions under which the
chimeric sensors will respond to ethylene in the cyanobacterial cells.
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