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In this study, we have performed experiments for clarifying function of ppGpp in
plant chloroplasts. By establishing in vitro translation system from isolated chloroplasts, we have
demonstrated that chloroplast translation activity is inhibited by pﬁGpp. Further, we have shown that
activity of guanylate kinase, a key enzyme for GTP biosynthesis in chloroplasts, is potently inhibited by
ppGpp- We have thus proven that ppGBp regulates chloroplast translation and GTP biosynthesis in plants.
Moreover, we have established cyanobacterial genetic system that enables induction of protein-expression
by theophylline administration based on riboswithch system. The system has also been applied to
transformation of tobacco chloroplast genome.
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TABLE . Kinetic parameters of GKs

Enzyme e Ve O W N L

") (M (M) 'mM") (WM)
OsGKpm 23+£2.0 23+02 73+£12 317 +26 2.8+0.2
0sGKce 70 +£3.0 7.0+03 20212 344 £ 10 >500
EcGK 209+ 12 21+0.1 156 £ 20 1347 + 94 >500
BsGK 52+2.0 52+0.2 165+ 12 314+11 13+£2.0
Data are means + SD from three repeated experiments.
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