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Abstract

Selection of transform cells is a very important stage in all gene transformation researches through selectable
marker genes. The genes responsible for resistance to antibiotics and herbicides are routinely used for this
approach. From the view of biosafety these genes come into question, therefore tendency for metabolic
selectable gene application rises. The phosphomannose isomerase gene is one of the candidate metabolic genes
as selectable marker for gene transformation into plants in the world. The aim of this research is to isolate and
clone this gene and to modify its codon usage from prokaryote form to eukaryote form in order to compare its
efficiency for selection of transformed plant cells instead of bacterial isolated gene. As a summary, the process
of this research includes the study and aligning of phosphomannose isomerase gene sequences, designing and
selection of proper primers according to the target plasmid used to plant transformation. Also, codon usage
modifying of phosphomannose isomerase gene from prokaryote form to eukaryote form by bioinformatics
methods involving designing and synthesis of gene fragments, assembling synthesis fragments and cloning them
in the proper vector. Finally, assay for action and efficiency of synthetic gene will be carried out to compare it
with original gene that isolated from bacteria.

Key words:. Isolation and synthesis of phosphomannose isomerase gene, codon usage, selectable marker,
biosafety



