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     ABSTRACT 

A Synechococcus PCC7942 gene, encoding 76 amino acids of an unknown 
protein (designated ORF76) is located at the same orientation and downstream from 
the heat shock protein gene (htpG). The ORF76 promoter (previously isolated and 
designated E10) responds to light intensity.  

In this study, in order to investigate the function of the ORF76 gene, the 
ORF76-inactivated strains were constructed and segregated. The ORF76 gene was 
inactivated by insertion of spectinomycin-resistant gene cassette via homologous 
recombination. PCR and Southern blotting analysis revealed that all copies of ORF76 
gene on Synechococcus chromosomes were inactivated. The results indicate that 
ORF76 gene is not essential for cell viability in optimal growth condition. Since the 
ORF76 gene is located downstream of the htpG gene, the ORF76-inactivated strains 
grown under high temperature were investigated. Results revealed that cell growth and 
morphology of ORF76-inactivated strains grown under 42oC were not significantly 
different from those of wild type strain. Thus, ORF76 gene is not essential for cell 
viability under high temperature. 

In order to obtain recombinant ORF76 protein to raise antibody for detection of 
ORF76 protein in Synechococcus, the ORF76 gene was cloned into the E. coli 
expression vectors pTYB2 and pTYB12. The resulting plasmids pB2C76 and 
pB12N76 harbor the intein gene fused in frame with 3’ end and 5’ end of ORF76 gene, 
respectively. No ORF76 fusion protein was detected in E. coli harboring pB2C76. 
However, E. coli harboring pB12N76 produced a high amount of CBD (Chitin 
Binding Domain)-Intein-ORF76 fusion protein inclusions. Thus, the remaining small 
amount of soluble CBD-Intein-ORF76 fusion protein was used for CBD and Intein-
mediated protein purification system. The yield of purified ORF76 protein is about 
180 �g/l, which is not enough to raise antibody in mice. 
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