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Fig. 1 Absorption spectra of RNA from radish
cotyledons. Radish seeds were germinated and
grown with 1 mM K-phosphate buffer (pH 7)
with or without 1 mM 4-thiouridine in the
dark at 22—25°C for 4 days, respectively,
RNA isolated from 2g of cotyledons was
dissolved in 5 ml of water. The solution was
diluted 100-fold with water. The insert shows
the spectra of the original solution in the 300
—400 nm region,
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Fig. 2 Effect of selective chemical modification
on the UV-absorption spectra of RNA from
4-thiouridine treated radish cotyledons.

(A) treated with 0.176 M hydrogen peroxide
(pH 8.0)

(B) treated with 0.5 M hydroxylamine (pH
7.0)
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Fig. 3 Affinity chromatography of RNA on
mercurated cellulose. RNA prepared from
treated cotyledons was applied to the mercura-
ted cellulose column equilibrated = with the 4
mM Tris-HC1 buffer (pH 7.4) containing 4 mM
EDTA and 0.5 M KC1. Thiol-containing RNA
bound to the column was eluted with 50 mM
2-mercaptoethanol contained in the same buffer.
Elution of the bound RNA was monitored at
330 nm.,
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Fig. 4 Absorption spectrum of thiol-containing
RNA isolated by the affinity chromatography
on mercurated cellulose.
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Fig. 5 (A) Affinity chromatography of acid-solu-
ble fraction on mercurated cellulose. (B) Abso-
rption spectrum of acid-soluble fraction bound
to mercurated cellulose.

Radish seedlings were extracted with cold
5% (w/v) trichloroacetic acid (TCA). TCA in
the acid-soluble fraction was removed by repe-
ated partioning with water-saturated ether and
then pH of the fraction was adjusted with Tris
to 4.0. Conditions for chromatography were the
same as in Fig. 3.
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Fig. 6 Possible metabolic pathways of 4-thiouri-
dine in germinating radish seedlings.
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Summary

We have reported previously the inhibitory effect of 4-thiouridine (4SU) on
chloroplast development in greening radish cotyledons. In this paper we present
the results on metabolism of 4SU in germinating radish seedlings. Radish seeds
were germinated and grown with (treated) or without (untreated) 4SU in the dark
for 4 days. RNA prepared from the treated cotyledons had an absorption peak
near 330 nm ; however RNA from the untreated ones did not show any siginificant
peak in this region. Selective modification of RNA from the treated cotyledons
with hydrogen peroxide or hydroxylamine, which are known to react specifically
with 4SU or 4SU moiety in RNA, resulted in the disappearance of the peak near
330 nm. About 15—20% of RNA from the treated cotyledons bound to mercurated
cellulose and was eluted with mercaptoethanol. These results indicated that 4SU is
metabolized to 4-thioUMP, 4-thioUDP and 4-thioUTP and then incorporated into
RNA through the same pathways as is uridine in the germinating radish seedlings.
We consider that the action of 4SU on chloroplast development may be through
the depressed activity of translation or an abnormal translation due to the 4SU-
containing RNA or the inhibition of RNA synthesis by the 4SU moiety in develo-

ping plastids.



