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Biosynthesis of Pyrimidine Nucleotides in Chloroplasts
Hitoshi SHIBATA and Hideo OcHIAI

The localization of de novo and salvage pyrimidine biosynthetic pathways in plastids
from radish (Raphanus sativus) cotyledons was investigated. The carbamoylphosphate
synthetase (EC 6.3.5.5) and aspartate carbamoyltransferase (EC 2.1.3.2), the first two

enzymes of the de novo pathway were detected in etioplasts.

Uracil phosphoribosyl-

transferase (EC 2.4.2.9) and uridine kinase (EC 2.7.1.48), the enzymes involved in
the salvage pathway of UMP synthesis, were also demonstrated in isolated chloroplasts.
We summarized the concentrations of the substrates for these enzymes in chloroplast
stroma. From these and previous results (Plant Physiol. 80, 126-129, 1986), we concluded
that the de movo as well as salvage pathways for pyrimidine biosynthesis operate

properly in plastids.
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Fig. 1 Pyrimidine De novo Biosynthetic Pathway.
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Fig, 2 Distribution of Enzyme Activities in
Separated Fractions after Sucrose Density
Gradient Centrifugation of Crude Etioplast
Fractions,

The 1000 xg fraction prepared from
etiolated cotyledons of 3-day-old dark-
grown radish seedlings were subjected to
sucrose density gradient centrifugation®,
The activities of ALAD(etioplast stroma),
PEPCase (cytosol), CPSase and ACTase
were assayed in each fractions, according
to the methods described previously?®.

vk ATP H##TFT “C-UMP icz&#19 3 UKase

&k, PRPP HETF T “C-v 52 1% “C-UMP 2%
#19° 5 URTase jEik & $iT, BHEEL EREEIICE
EU Tz, UKase, UPTase |34 1 mg Oy oo
7 4% bh UMP %2xhzh 33.2, 16.5 nmol HALL
7z (&1).

Table 1 Enzyme Activities for Pyrimidine
Biosynthesis in Chloroplasts

Enzyme2) Activity

De novo pathway (nmol/min, mg chlorophyll)

Carbamoylphosphate
synthetase? 23.4

Aspartate carbamoyl-
transferaseb) 513

Salvage pathway
Uridine kinase® 33.2
Uracil phosphoribosyltransferase® 16.5

a) These enzyme activities were assayed in
chloroplasts purified by Percoll density
gradient centrifugation?®,

b) assayed by the methods described previ-
ously®,

c) assayed according to the methods of
PLUNKETT et al®,
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Fig. 3 Possible Pyrimidine Biosynthetic Pathways in Chloroplasts,
The numbers in parentheses are the substrate concentrations in
chloroplast stroma. The abbreviations used are ; CarAsp, carba-
moylaspartate ; CarP, carbamoylphosphate ; PRPP, phosphoribosyl
pyrophosphate ; ACTase, aspartate carbamoyltransferase ; CPSase,
carbamoylphosphate synthetase ; UKase, uridine kinase ; UPTase,
uracil phosphoribosyltransferase,
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