Title: Transformation and Expression of a Na+-dependent high affinity bicarbonate transporter, SbtA in Nicotiana chloroplasts

Vandana Tomar1, Panchsheela Nogia1, Namitha Nayak2, Rajesh Mehrotra2 and Sandhya Mehrotra2*

1Department of Biological Sciences, Birla Institute of Technology and Science, Pilani, Rajasthan-333031, India
2Department of Biological Sciences, BITS, Pilani KK Birla Goa Campus, Zuarinagar, Goa-403726, India


Keywords: SbtA; Carbon concentrating mechanism; Agroinfiltration; Nicotiana benthamiana

I. Abstract Body (up to 250 words)
Integration of cyanobacterial bicarbonate transporters into the inner envelope membrane of chloroplast of C3 plants is assumed to enhance their photosynthetic performance. SbtA transporter has been looked upon as one of the most potential candidate for achieving this objective. In the present study, we attempted installing SbtA transporter protein from Synechococcus elongatus PCC 7942 to the inner chloroplast envelope of Nicotiana chloroplasts via nuclear transformation. The sbtA gene was fused with two transit peptide sequences viz., TNaXTP (transit peptide from AT3G56160.1) and TMDTP (transit peptide from AT2G02590.1) from inner envelope targeted proteins of Arabidopsis thaliana to generate fusion constructs in a GFP vector (pCAMBIA 1302). Transient as well as stable expression of the gene was studied by transforming N. benthamiana by agroinfiltration and N. tabacum by Agrobacterium mediated co-culture method. Expression of the transgene in N. benthamiana was confirmed by PCR and RT-PCR at DNA and mRNA level respectively and by western blotting at protein level by using anti-GFP primary antibody and horseradish peroxidase (HRP) conjugated anti-rabbit secondary antibody. Stable plants of N. tabacum carrying the gene of interest were generated on MS medium with selection agents and analysed by gene specific PCR analysis. Confocal images of the protoplasts reveal chloroplastic location of the protein in both the constructs. The work highlights the importance of signal sequence (cTP) in targeting large non-chloroplastic transmembrane proteins to the chloroplasts by transformation of nuclear genome. It provides a preliminary yet valuable basis for future manipulations of chloroplast function for improving plant photosynthesis.
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