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ABSTRACT

Yung Nok Lee (Dept. of Biology, Korea University) : Studies on the phosphate metabolism in
Chlorella, with special reference to polyphosphate. Kor. J. Microhiol., Vol. 2. No. 1,p 1~11 (1964).

1. Uniformly % P-labeled Chlorella cells which were irradiated with Cobalt-60 gamma-rays of
about 70,000 r dose, were further grown in a standard “cold” medium (“hot”—*cold®), and
some portions of the algae were taken out at the begining of, and at intervals during the
culture, and subjected to analyze the contents of 3P and total P in various fractions of the
cell materials. Results obtained were compared with those of nonirradiated normal cells.

2, Amounts of phosphate in various fractions of the nonirradiated norm.al Chlorella cells were
measured using uniformly 3 P-labeled cells, Analysis of the 3 P-labeled algal cells showed that
the highest value in P-content was the fraction of RNA followed by those of lipid, polyphos-
phate “C” polyphosphate “B”, DNA, nucleotidic labile phosphate compounds, polyphosphate
“A” and protein. It was observed that content of total polyphosphaies in a single Chivrelia cell
was almost equal to RNA-P content in the cell, and the amount of RNA-P was almost equal
to ten times of DNA-P content.

3. When the % P-labeled algae which were irradiated with gamma-rays were grown in a
pormal “cold” medium, phosphate contents in the fraction of DNA, nucleotidic labile
phosphate compounds and protein decreased markedly, while the contents of phosphate in the
fractions of polyphosphate “C” and polyphosphate “B” increased in comparison with those of
unirradiated normal cells. So, it was considered that the pretreatment of above mentioned dose
of gamma-ray inhibited DNA and protein synthesis from polyphosphate in Chlorella cells.

4. Proceeding the culture of *2P-labeled Chlorella in a "cold” standard medium, whose
synthetic activity of DNA and protein from polyphosphate was disturded by gamma-ray
irradiation, the amounts of 3P in the fraction of polyphosphate “C” increased, in contrast
with those of polyphosphate “B” fraction. According to these experimental results, it was
inferred that polyphosphate “B” could transform into polyphosphate “C” in normal growing
Chiorella cells.

1). B%2. RNA, ribonucleic acid; DNA, deoxyribonucleic acid; PCA, perchloric acid; TCA, trich-
loroacetic acid; ATP, adenosine triphosphate; ADP, adenosine diphosphate; Pi, inorganic orthophos-
phate; A10P, amount of orthophosphate liberated by hydrolysis with IN HySO, for min. at 100°C.
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Table. 3 Amounts of phosphate and radioactivities of 2P in each fraction of chlorella cells.

e - SR S
Sample Time of culture o P j(CVPM/VL) B - VTOta/l” P (# mol/L) ]
(hours) Control Irrad. Control Irrad.
TCA extract 0 20,329 22,195 7.94 6.92
5 26,598 21,886 14.17 10.52
20 24,653 20,653 16.73 16.29
45 27,446 19,261 43.66 22.32
Acid sol. 0 2,216 3,538
nucleotidic 5 5.495 3,755
A10P 20 4,885 3,067
45 7,704 2,733
Lipid 0 34,029 30,971 10.68 8.72
5 47,076 47,107 24.36 17.82
20 46,708 52,052 23.50 23.55
45 48,670 47,842 46.43 39.68
Poly-P “A” 0 4,396 3,815
5 13,737 6,965
20 16,387 12,386
45 20,828 9,859
Poly-P “B” ) 35,508 31,103 10.17 9.11
A10P 5 46,717 35,975 14.53 13.94
20 55,273 52,938 21.82 27.32
45 37,700 44,588 36.66 48.17
Poly-P “C” 0 31,248 27,732 11.01 10.02
A10P 5 23,640 21,314 4.76 4.85
20 20,758 33,803 6.40 11.98
45 27,836 42,150 20.23 26.76
RNA 0 138,141 126,109 39.06 36.39
5 138,119 125,444 45.19 38.28
20 116, 064 109,486 61.67 52.30
45 126,153 98,150 139.70 116.98
DNA 4] 8,672 7,653 3.79 3.08
5 7,811 8,467 3.98 4.60
20 15,011 12,522 10.21 8.55
45 12,186 7,502 14.52 10.24
Protein 0 3,352 2,960 1.47 1.40
5 3,269 3,196 1.34 1.50
20 4,922 4,550 3.11 2.00
45 6,966 3,742 7.00 5.03
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Fig. 10. Schematic representation of radiation

effects on phosphate metabololism in
Chlorella.
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