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Plant cells can induce, degenerate and differentiate their
organelles to adapt to environmental changes. This flexibility
of plant organelles is the basis of the strategy for
environmental adaptation in plants.

The aims of our research group are to clarify the molecular
mechanisms underlying the induction, differentiation, and
interaction of organelles, and to understand the integrated
functions of individual plants through organelle dynamics.

I. Molecular mechanisms of peroxisome
biogenesis and functions in plant cells

Peroxisomes are single-membrane bounded organelles,
which are ubiquitously present in eukaryotic cells, and they
are involved in various biological processes such as lipid
metabolism and photorespiration. To understand peroxisome
biogenesis and functions, we have been analyzing a number
of Arabidopsis mutants having aberrant peroxisome
morphology (apem mutants) and peroxisome unusual
poisoning (peup mutants). To date, APEM1I,2,3,4,9 and 10,
and PEUPI, 2 and 4 genes were identified, and based on the
characterization using their gene-products a part of the
mechanism of division, protein transport and degradation of
peroxisomes, were revealed.

Recently, we found that peroxisome functions and
biogenesis are involved in the reproductive process.
Therefore, peroxisomes in gametes and gametophytes were
visualized, and their dynamics are currently under
investigation (Figure 1).

II. Accumulation mechanism of seed storage

Figure 1. Visualization of peroxisomes in pollen and pollen tube.

The fusion gene of GFP with peroxisome targeting signal 1 is expressed
in the wild-type (A) and apem2/pex13 plants (B). (C) Peroxisomes move
toward the tip region during pollen tube growth.

proteins

Plant seeds accumulate huge amounts of storage reserves
such as oils, carbohydrates and proteins. Humans use these
storage reserves as foods, feed, and industrial materials.
Storage reserves are different among different plant seeds.
Wheat, maize and rice seeds mainly accumulate starch,
whereas rapeseed, pumpkin and sesame contain large
amounts of oils. Soybean contains proteins as a major
reserve. We are analyzing Arabidopsis mutants showing
different patterns of oil/protein ratios to elucidate the
mechanisms controlling oil and protein contents in seeds.

III. Construction of The Plant Organelles
Database 3 (PODB3)

PODB3 was built to promote a comprehensive
understanding of organelle dynamics. PODB3 consists of six
individual units: the electron micrograph database, the
perceptive organelles database, the organelles movie
database, the organellome database, the functional analysis
database, and external links. Through these databases, users
can obtain information on plant organelles’ responses to
environmental stimuli of various tissues of several plant
species, at different developmental stages. We expect that
PODB3 will enhance the understanding of plant organelles
among researchers.
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