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Effect of magnesium-deficiency on the biosynthesis of nucleic
acid, phosphoprotein, and phospholipid in Chlorella cells.
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ABSTRACT

Chiorella ellipsoidea were grown in a Mg-free medium. Aliquots of the algal cell were
taken out at the beginning and predetermined time intervals during the culture and
were analyzed the contents of phosphate in various fractions of the cell constituents.
The results obtained were compared with those of the contfol. -

When Chlorella cells were grown in a Mg-free medium, the contents of phosphate in
the DNA protein, RNA-polyphosphate complex, nucleotidic-labileP, and PCA-soluble,

. fractions decreased compared with those of the control, while the content of acid ins-
oluble polyphosphate increased significantly. On the otherhand, RNA-P and lipid-P
showed the tendency of decrease at the early stage of the culture, but they were increased
more than those in the control as culutre proceeds.

It is showed that phosphate turnover from acid-insoluble polyphosphate into DNA,
protein, and RNA-polyphosphate complex was inhibited by magnesium-deficiency of
the cells.
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Table 1. Fractionation of phosphate compounds in Chlorella
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(PCA-soluble P) _ [ Ethanol: ether (3:1)
| l
SUP. Residue
(lipid-P) : lpH 11,5 with KOH
at room temp.
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pH 4.5 with cold add 1 N KOH
10% acetic acid (16-18 hr. 37°C)
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Table 2. Amounts of phosphate in each__‘fractions of chlorella cells.  (zM/L. medium)

Time of culture Chr.) ‘N . - Time of culture (hr.)
Fraction in a normal medium. © . in a Magnesium-free medium.
0 7 15 30 50 0 " -7_ -1 30 50
RNA 18.49 20.00 30.25 38.50 37.50 18.49 20.50 22.00 41.25 47.50
DNA 2.00 2,55 2.75 4.832° 5.89 2.00 244 2180 343  4.54
Protei_n .| 0.48 0.79 1.42 1. 5_6 2.21 0.48 0.62 0.97 2.00 1.98
Lipid 10.82 17.22 17.10 20.18 2482 .| l10.82 10.74 11.55 19.67 32.45

Acid-insoluble poly-P | 12,71 10.45 10.80 5.75 5.48 1» .12 71 “9.14 | 9.45 9.57 11.96
RNA-poly-P complex | 15.62 20.73 24.69 24,69 82.39 15. 62 18.46 21,56 22,50 25.00
Acid-soluble total-P | 12.98 17.04 19.05 29.40 28.36 12,98 14.09 1500 L17.05 27,27
Orhto-P 10.12 9.16 9.67 10.09 17.58 10,12 5.49 9.36 10,88 14,18
Nucleotidic-labile P 1.41 2.04 2,40 2.79 - 8.52.17 71041, LB LETTT2.17 2.72
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