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Studies on the meaning of proline accumulation of plants
under the stressed conditions. '

Plant rooted in the native place are exposed to serious changes of various
environmental factors such as high and low temperatures, high intensity of light,
drought, high osmotic pressure during their growth. Most plants have acquired
machanisms which make them tolerant to environmental stressed during their
development. It has been known that free proline accumulated in bacteria, algae and
higher plants in response to some water stresses as an osmolyte. In order to clarify
the meaning of proline accumulation of plants under the stressed conditions, I carried
out four experiments as follows:

1) Purification of 1-pyrroline-5-carboxylate dehydrogenase, the second enzyme in
the proline degradation pathway and a catalyst for oxidation of P5C to glutamate
from spinach leaves.

2) Determination of partial amino acid sequence of P5C reductase purified from
spinach leaves for identification of P5C reductase isoenzymes and comparison
between partial sequence and amino acid sequence deduced from four other PSC
reductase cDNA.

3) Metabolism of the accumulated proline in pollen grains and fern spores at a
removal of drought stress.

4) Relationship between levels of accumulated proline and sodium ion in barley
seedling in darkness.

It was confirmed that proline accumulated or degraded in response to the extent of
water stresses. From spinach leaves, the fourth enzyme, P5C dehydrogenase, in
proline metabolism was purified and characterized in some enzymatic properties.
From a comparison of the partial amino acid sequence, one of P5C reductase
isoenzymes, PSCR-1 was highly homologous to four other P5C reductase sequences
deduced from cDNA. I would like to propose that pollen grains and fern spores
become a important and useful system for studies on explaining the meaning of
proline accumulation of plants under stress conditions.
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