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ABSTRACT In the chloroplast transformation process, a chloroplast containing transformed chloroplast
genome copies should be selected over wild-type chloroplasts on selection medium. It is more effective for
a cell to become homoplasmic if the cell contains smaller number of chiloroplasts. Therefore, to reduce the
number of chloroplasts in mesophyll cells in tobacco, we overexpressed FtsZ to generate transgenic plants,
of which mesophyll cell contained a few enlarged chloroplasts contrast to a wild-type mesophyll cell containing
approximately 100 chloroplasts. It was demonstrated that transgenic leaf tissues comprising cells with a few
enlarged chloroplasts gave rise to approximately 40% higher frequency of chloroplast-transformed adven-
titious shoots.
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Figure 1. CtVG, Chloroplast transformation vector for GFP expression. prrn, promoter region of 16S TRNA gene; 16S-3’, 3’ region
of 16S rRNA gene; trnl, plastidic trnl gene of tobacco; aadA, aminoglycoside 3 ' adenyltransferase gene for spectinomycin
resistance; rbs, ribosome binding site; mGFP4, modified GFP4 gene; psbA3’, terminator region of psbA gene; trnA, plastidic trmA

gene of tobacco.
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Figure 2. GFP expression in enlarged chloroplasts. A, An adventitious shoot formed on a leaf explant in first round selection; B,
A bright field cell image with enlarged chloroplasts ; C, UV light without filter - the same cell as in B; D, UV light with a
fluorescein isothiocyanate (FITC) filter set - the same cell as in B; E, Bright field- enlarged chloroplasts in the cell; F, FITC -
entarged chloroplasis showing the stromules (arrow)/the same cell as in B; G, Bright field- chloroplasts in the wild type cell; H,
FITC - chloroplasts in the wild type cell showing stromules (arrow)/the same cell as in G. Freshly prepared cells were examined
under white light, UV and FITC microscopies. Images were captured by computer using a COOLPIX-950 digital camera (Nikon,
Japan) and processed using Adobe Photoshop (Adobe Systems, San Jose, CA) software.
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