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Escherichia coli has been used as the primary system for production of recombinant proteins. However, the lack of post-
translational modification in E.coli limits the production of functional protein. So, to overcome these limitations, microalgae 
expression system presents an alternative to the bacterial system. Furthermore, the microalgae system has diverse advantages 
such as high protein folding accuracy, high yield, scale, and low cost. Despite of advantages microalgae are naturally resistant 
to antibiotics which limits the use of them as selection markers.
In our lab, we developed an efficient method to select transformed microalgae based on knock-out of nitrate reductase gene 
(NR) using the homologous recombination technique. First, we cloned the target gene, viral hemorrhagic septicemia virus 
glycoprotein with the cauliflower mosaic virus 35S promoter and Chlamydomonas rbcs gene terminator and flanked them 
with DNA fragments form the NR gene of microalgae. After introduction into microalgae by electroporation, the target gene 
was introduced into the chromosome by homologous recombination which causes knock-out of NR gene and by consequence 
confers resistance against ClO2- which is converted into toxic ClO2- by NR in wild type. Transformants were successfully 
selected on a plate containing 150mM of KClO3 and integration of the target gene and expression of the VHSV G protein was 
confirmed by PCR and Western blot, respectively
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