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In previous papers (Fekete et al., 1960; Leloir et al.,

1961) an enzyme was described which catalyzes glucose transfer
from uridine diphosphate glucose (UDPG) to starch or oligosac-
charides. Several synthetic nucleoside diphosphate sugars have
now been tested with the same enzyme preparation. They were pre-
pared following the procedures developed by Khorana and others
(Roseman, Distler, Moffatt and Khorana, 1961) with slight modi-
fications. The most interesting result was that adenosine di-
phosphate glucose (ADPG) reacts about tenfold faster than UDPG.
A typlcal experiment is shown in figure 1.

Addition of ADPG to radioactive UDPG led to a decrease in
the incorporation of radioactivity in starch (Table I). The in-
verse, that is, addition of UDPG to labeled ADPG did not produce
any change. Table I also shows that the difference in rate of
transfer as estimated by UDP and ADP formation is also observa-

ble when incorporation of radiocactivity into starch is measured.

As in the experiments with UDPG (Leloir et al., 1961) the
glucose transferred to starch was found to be distributed be-

tween the amylose and amylopectin components.

A transfer of glucose to added oligosaccharides takes place
with ADPG as in the case of UDPG. Thus as shown in Table II, ad-
dition of maltotriose to labeled ADPG and enzyme, led to the
formation of radiocactive oligosaccharides and to a decrease in
the incorporation into starche. Paper chromatography showed that
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Fig. 1. Formation of ADP or UDP. Reaction mixture (in pmoles):
0.25 of substrate, 0.1 of ethylenediaminetetraacetate, 4 of
glycine buffer pH 8.4, and 1 mg of enzyme preparation. Total
volume 0.02 ml. Temperature 37°. UDP (or ADP) measured with
pyruvatekinase (Leloir and Goldemberg, 1960) after addition

of 0.4 ml of 75% methanol, centrifugation and evaporation of
the supernatant fluid.

TABLE I

Glucose transferred to

Additions starch
CePoellle mum»OleS
14

UDPG~C™" (9,500 c.peme) - 242 6.4
uppe-ct4 (9,500 c.p.m.) + ADPG 58 1.5
ADPG-Cl4 (1,000 ce.pems) - 478 72.0
ADPG~-C* (1,000 c.p.m.) + UDPG 488 73.0

Reaction mixture as in figure 1 with 0.25 umole of substrates

(except ADPG-C14 of whieh 0.15 ymole was added. It was prepa-

red with equimolecular amounts of adenoaine 5t—-phosphate mor—

pholidate and glucose l-phosphate-Cl4), Total volume 0,03 ml.

Incubation time 50 min. Measurements as described by Leloir et
ale (1961).
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the labeled oligosaccharide was mainly maltotetraose. The re-
sults are similar to those previously obtained with UDPG.

TABLE 11
CeDellls
Additions
Oligosaccharides Starch
. 14
ADPG-C™" (2,100 Cepems) 0 996
ADPG-C-* (2,100 c.pems) + maltotriose 410 632

Reaction mixture as in figure 1. Maltotriose 0.67 umole. Total
volume 0.03 ml. Incubation time 1 hour.

No formation of nucleoside diphosphate was detected when
the enzyme was incubated with any of the following compounds:
inosine diphosphete glucose (obtained by deamination of ADPG
with nitrous ascid), c¢ytidine diphosphate glucose, guanosine di-
phosphate glucose, ADP-maltose, ADP-galactose or UDP-galactose.
Furthermore the f-anomers of ADPG and UDPG gave negative resultis,
as also did an isomer of ADPG in which the glucose is joined to
ADP through position 6,

ADPG has been tested with several other systems which are
known to use UDPG. The synthesis of glycogen by muscle (Goldem~
berg, 1961), liver, and yeast preparations was about half as
fast when ADPG was substituted for UDPG. Other systems which
were tested with ADPG and gave negative or nearly negative re-
sults were: the galactowaldenase system (Caputto g3 al., 1950),
and sucrose or sucrose phosphate synthesis (Cardini et al.,
1955; Leloir and Cardini, 1955).

From the above mentioned results it seems that ADPG and
UDPG react with the same enzyme and the question arises as to

whether ADPG has a role in starch synthesis "in vivo". There is
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one fact which indicates that ADPG may be a normal metabolite,
and this is the presence of an ADPG-pyrophosphorylase in plant
material. This enzyme which is being studied in this laboratory
by Dr. J. Espada catalyzes the formation of ADPG from adenosine
triphosphate and glucose l-phosphate. It seems to be a different
enzyme from UDPG-pyrophosphorylase.
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