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ABSTRACT

Display of heterologous proteins on the surface of microorganisms is
becoming increasingly used in various applications in microbiology and
biotechnology. The current knowledge concerning the surface display of
cyanobacteria is still limited. Cyanobacteria are photosynthetic prokaryotes that
have become hosts of interest for expression of heterologous genes with low cost
production. The activated cyanobacteria-reactor has been recognized as an
economical method for treating both domestic and industrial wastewater.
Organophosphorus (OP) compounds are neurotoxic chemicals and used
extensively as pesticides. Organophosphorus hydrolase (OPH) encoded from opd
gene of Flavobacterium sp. ATCC27551 has been shown to detoxify OP
effectively. Therefore, expression of OPH on the cyanobacterial surface could be
an alternative for detoxification of OP. In this study, SomA (Synechococcus outer
membrane), a porin in the outer membrane, was used as an anchoring motif for
expression of OPH on the surface of unicellular cyanobacterium Synechococcus
PCC7942. The somA gene of Synechococcus PCC7942 was cloned. The somA-opd
gene cassette encoding the truncated SomA protein fused in frame with OPH was
constructed. The shuttle plasmids pKT-Psom-opd and pKT-Tsom-opd containing
somA-opd gene cassette under the control of somA promoter and tRNAP®
promoter, respectively, were transformed into Synechococcus PCC7942. Results
showed that the OPH activity of freeze-thaw whole cells harboring pKT-Psom-opd
(6.26£0.34 pM/min/OD+3p) was 5-fold higher than that of cells harboring pKT-
Tsom-opd (1.09+0.14 puM/min/OD+30). Thus, the somA promoter is stronger than
tRNAP™ promoter. The surface location of OPH was investigated using proteinase
K accessibility assay. The results were not conclusive.
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