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Some relationship between the sex of sea urchin and the ribonuclease
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Abstract: It is generally impossible to sort male and female sea urchins before they reach maturity, i.e.,
while they are still in the immature stage. The ribonuclease (RNase) activity of the gonads of immature stage
sea urchins consistently shows a constant activity level. Comparison of the RNase activity of the gonads of
mature male and female Hemicentrotus pulcherrimus and Anthocidaris crassispina species at pH 5.0 showed
that while its mean specific activity in the immature stage of female H. pulcherrimus increased rapidly from
7.35 units/mg to 62.79 units/mg, its activity in male H. pulcherrimus decreased from 7.35 units/mg to
1.90 units/mg. The same phenomenon was observed in A. crassispina. Base on its optimal pH, substrate
specificity, and heat stability the RNase that exhibited these changes was determined to be an enzyme of the
RNase T2 type. This enzyme is also thought to exert an influence on sex determination in sea urchins.
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Fig. 1 Partial purification of sea urchin RNase by gel filtration.

On Sephadex G-100 (3 X 120 c¢cm) was equilibrated with 0.1 M sodium acetate (pH 4.7). The column was eluted at a
rate of 2 ml/min, and fraction of 6 ml each tube was collected. RNase activity at pH 5.0 (@) and pH 7.5 (O)
a: female of H. pulcherrimus ; b: female of A. crassispina
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Fig. 2 RNase activity of H. pulcherrimus and A. crassispina in the mature stage and immature stage.

Measurement of RNase activity as described Material and Methods. The RNase activity of the sexes in the immature
stage and mature stage could not be directly compared because of lack of knowledge on the genders of the samples.

: Female gonad, FHER : Male gonad, R\ : Immature gonad
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Fig. 3 Seasonal changes in the RNase activity of the gonads of H. pulcherrimus and A. crassispina.

Measurement of RNase activity as described Material and Methods. : Female gonad, @ : Male gonad,
A : Immature gonad
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Table 1 Base specificity of the HEM and ANTO sea urchin RNases

Ratio of the rate of homopolynucleotide
hydrolysis to the rate of RNA hydrolysis

HEM ANTO
female male female male RNase A
polyC/RNA 0.083 0.013 0.097 0.409 1.16
polyU/RNA 1.322 0.989 0.804 0.365 0.06
polyA/RNA 0.707 0.698 0.352 0.563 0
polyl/RNA 0.286 0.238 0.833 1.009 0

The rate of homopolynucleotide hydrolysis was measured in the same way as the rate
of RNA hydrolysis. The rates were measured as increases in absorbancy per min at pH
5.0 under the experimental conditions described in the text.
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