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Plastids share a common ancestor with modern cyanobacteria. They possess
their own genetic systems and protein synthetic machinery. During evolution,
most genes once present in the plastids were transferred to the nuclear
genome. For this reason, the development of chloroplasts requires the
integrated activities of both chloroplasts and nuclear genome.

Only 80 plastid proteins are encoded on the plastid genome in Arabidopsis
thaliana. Most of plastid proteins are encoded by the nuclear genome,
synthesized as precursors in the cytosol, and then transported to the proper
regions for their functions within chloroplasts. Plastid proteins can be
identified by computational prediction of the N-terminal presequences
(chloroplast transit peptides, cTPs) of their cytoplasmic precursor
proteins.

To study function of nuclear-encoded chloroplast proteins, we have started
to collect Ds-tagged lines that 2090 plastid proteins with a cTP predicted
to be encoded by nuclear genomes in Arabidopsis thaliana.

We start to analyze their functions of 2090 plastid proteins. We take three
approaches as follows.

(1) To determine essential nuclear-encoded genes for chloroplast
development, we are screening tagged lines to isolate mutants with albino
or pale green (apg) phenotypes. Identified APG genes have sequence homology
with housekeeping proteins involved in photosynthesis, translation,
transcription, translocation and so on.



(2) To screen mutants with wild-type phenotype but defective in photosystem,
we isolate mutant showing different fluorescence kinetics from that of wild
type using chlorophyll fluorescence monitoring system.

(3) In chloroplasts, not only carbohydrates but also fatty acids, amino
acids and other molecules are synthesized. To understand
regulatory-networks of metabolite in chloroplast, we obtained metabolic
profiles of apgl (the 37 kDa inner envelope membrane polypeptide related
plastoquinone biosynthesis), apg2 (TatC homologue of a DpH-dependent
protein transporter in thylakoid membrane) and apg3 (translation system
in chloroplast) using integration of metabolomics. FT-ICRMS (Fourier
Transform-lon cyclotron Resonance-Mass spectrometry) is a nontargeted,
high-throughput analytical system for metabolomics analysis in which crude
by means of direct injection without prior separation metabolites by
chromatography. We observed about 500 m/z values (mass peaks) from each
analysis of 100% methanol extracts in 3-week-old apg mutants and the results
were subjected to PCA. We attempt to obtain metabolic profiles of these
tagged lines.
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