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Tubular structures called stromules are frequently formed in
non-photosynthetic plastids of higher plants. In this study, we attempted to elucidate the mechanism
of stromule formation by analyzing the Arabidopsis mutant subal, which exhibits excessive stromule
formation in pavement cells. The subal mutation in the causal gene TGD5 (encoding a lipid transport

factor in the plastid envelope) was found to cause stromule formation in various non-mesophyll
cells. Furthermore, it was found that while there are multifaceted effects, such as stromule
hyperformation and poorer development of the internal membranous system in non-mesophyll tissues,
there is only a slight effect on morphology and formation of mesophyll chloroplasts. These results
suggest a fundamental difference in the mechanism of normal morphological maintenance between
mesophyll chloroplasts and non-mesophyll plastids.
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