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Résumé

To find the site of injury in frozen and thawed yeast cells, changes of nucleic acid
synthesizing ability in the cells were investigated using the method of Ogur and Rosen.

Control cells kept in malt extract medium accumulated a large amount of unknown
phosphorus compound in RNA fraction obtained by the above mentioned analytical method.
After the cells were rapidly frozen to —196°C and thawed, the phosphorus compound
disappeared. Besides, the nucleic acid synthesis and cell growth, too, were remarkably
prolonged.

On the other hand, when the same cells were frozen slowly to —196°C and thawed,
neither disappearance of the phosphorus compound nor the lag phase of RNA synthesis
was seen and also the rate of cell growth was not affected.

To clarify the fluctuation of the phosphorus compound described above and its relation
to nucleic acid synthesis, the cells were incubated in synthetic culture medium free from
orthophosphate. Normal cells which had possessed the endogeneous phosphorus compound
continued their growth using this phosphorus to synthesize nucleic acid, while the endoge-
neous phosphorus lacking cells produced by freeze-thawing or even by longer incubation
in phosphorus lacking culture showed neither nucleic acid synthesis nor growth.

By incubating the cells in a medium with glucose, phosphorus and potassium only, it
was found that above mentioned phosphorus compound increased without nucleic acid
synthesis. The phosphorus compound increased very slowly in freeze-thawed cells after
they were cultured in a glucose, phosphorus and potassiun medium in contrast with the
unfrozen cells. This difference is accord with that of nucleic acid synthesis and cell growth
between normal and freeze-thawed cells.

When the freeze-thawed cells were preincubated in a glucose, phosphorus and potassium
medium till the accumulation of the phosphorus compound reached its maximum and then
transferred to no-phosphorus medium, all phosphorus in the accumulated phosphorus com-
pound seemed to be transferred to that of RNA, and the rate of the reaction was almost
equal to that in control.

It is assumed therefore that lag phase at nucleic acid synthesis and cell growth in
freeze-thawed cells is largely caused by the slow accumulation of the phosphorus compound.



