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The homogenate obtained from 5-day rat embryos (blastocyst) was found to catalyze the in~
corporation of ADP-C!* into acid-insoluble material. Incorporation of ATP-C'* was much
less than that of ADP-C!* under the same conditions. The presence of polyribonucleotide-
nucleotidyl transferase in rat embryos is postulated in the preimplantation stages of develop-
ment.

Synthetic activity of polyribonucleotide-nucleotidyl transferase (polyribonucleotide: orthophosphate-
nucleotidyl transferase, 2.7.7.8; PNPase) has not hitherto been identified in animal tissues [4]. Only three
not very convincing reports on the presence of such PNPase activity in animal tissues can be found in the
literature [2, 3, 6]. The absence of synthetic PNPase activity in animal tissues can be attributed to the fol-
lowing reasons: 1) loss of this enzyme activity in the course of its isolation and purification; 2) the presence
of an inhibitor of this enzyme activity in animal tissues; 3) disappearance of the synthetic activity of the en-

zyme during evolution,

To examine the third possibility the investigation described below was carried out in order to study the
synthetic activity of PNPase in rat embryos in the preimplantation stage of development.

EXPERIMENTAL METHOD

Female rats were autopsied on the 5th day of pregnancy. The cornua of the isolated uterus were washed

out with medium No. 199 to obtain the embryos. By the 5th day of pregnancy (examination under the MBS-1
stereoscopic microscope) the embryos consisted of a blasto-
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TABLE L. 31?orpora}t1on of ADP-C cyst formed from 26-60 blastomeres. The total number of
and ATP-C"* into Acid-Insoluble Mater- -
) : . embryos was counted. The zona pellucida was destroyed
ial and Phosphorolysis of Poly~A Cata- . . . .
with pronase. The embryos were then rinsed with medium
lyzed by Enzymes of Homogenate of 5- . .
No. 199 to remove the pronase and collected with a micro- .
Day Rat Embryos . .. .
— gsyringe. The embryos were disintegrated by freezing and
4 £ 8 ) thawing three times in the microsyringe. The resulting
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Reaction  |gubstrate gé ;-éfé‘sﬁ gc$§ homogenate was transferred to tubes containing 50 ug de-
E2 %gga gféi §~§‘§3 oxyribonuclease dissolved in distilled water.
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il el Balalalin PNPase activity in the homogenate of the rat blasto-
45 188 0,765 cysts was determined by the ADP-C! polymerization reac-
Polymerization| ADP-C| 95 341 1,483 tion of phosphorolysis of polyadenylic acid (poly-A) in the
presence of orthophosphate-P3, as described previously
ATP-Cl4{ 97 110 0,48 [1]. TUnlike in the previous experiments the incubation mix-
ture for the polymerization reaction additionally contained
Phosphorolysis | Poly- A | 40 600 13,2 100 pg poly-A and 100 pg bovine albumin. Besides the

Laboratory of Enzymology, Academy of Medical Sciences of the USSR, Moscow. Microchemistry Room,
All-Union Institute of Experimental Medicine, Leningrad. (Presented by Academician of the Academy of
Medical Sciences of the USSR S. R. Mardashev.) Translated from Byulleten' Eksperimental moi Biologii i
Meditsiny, Vol. 77, No. 4, pp. 52-54, April, 1974. Original article submitted May 23, 1973.

© 1974 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York, N. Y. 10011.
No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means,
electronic, mechanical, photocopying, microfilming, recording or otherwise, without written permission of the publisher. .
copy of this article is available from the publisher for §15.00.

394



usual components [1], the incubation mixture for the phosphorolysis reaction contained 200 ug bovine albu-
min.

EXPERIMENTAL RESULTS AND DISCUSSION

As shown in Table 1 the enzymes of the rat blastocyst homogenate catalyzed the incorporation of ADT-
C! into acid-insoluble material. With an increase in the number of blastocysts from which the homogenate
was obtained from 45 to 95 the incorporation of ADP-C!* was almost doubled.

Only one enzyme catalyzing the polymerization of nucleoside-diphosphates and, in particular, of ADP
is at present known, namely PNPase.

The incorporation of ADP-C! into TCA-insoluble material in these experiments suggests that an en-
zyme analogous to PNPase exists in homogenized rat blastocysts.

Another possibility could be that the homogenized rat blastocysts contain enzymes phosphorylating
ADP to ATP, which is then incorporated into acid-insoluble material through the operation of enzyme sys-
tems other than PNPase. One such system could be DNA-dependent RNA-polymerase and poly-A-polymer-
ase. This is all the more likely because poly-A-polymerase, catalyzing the synthesis of poly~A from ATP,
has now been found in animal tissues [5].

Attempts were therefore made to detect the synthetic activity of the blastocyst homogenate using ATP-
C' as substrate. These experiments showed (Table 1) that ATP-C!? was incorporated under the experi-
mental conditions used into acid-insoluble material to a much lesser degree than ADP-C!4, These results
confirm the hypothesis that PNPase is present in blastocysts.

Since PNPase catalyzes not only the polymerization of nucleoside diphosphates but also the phosphorol-
ysis of polyribonucleotides, tests were carried out to detect any possible phosphorolytic activity of the
blastocyst homogenate. These experiments showed that on incubation of poly-A and orthophosphate-P*?with
the blastocyst homogenate the label was incorporated into material adsorbed on Norite (Table 1). The re-
sults of the experiments to study incorporation of orthophosphate-P3 into material adsorbed on Norite do
not themselves prove, of course, that this incorporation is due to the action of PNPase present in the blasto-
cysts. However, comparison of these results with those of experiments on the incorporation of ADP-C!and
ATP-C! suggests that PNPase is present in the preimplantation stages of embryogenegis in rats.

For the final verification of this hypothesis it is necessary next to isolate and identify the polyribo~
nucleotide synthesized under the experimental conditions used. The final elucidation of the reasons why syn-
thetic activity of PNPase is absent in adult animals and present in the early stages of embryogenesis could
shed some light on the differentiation of tissues and the role of PNPase in this process.

LITERATURE CITED

1. L. B. Rebrov, V. A, Arbuzov, S. R. Mardashev, et al., Biokhimiya, 37, 312 (1972).

2. A. A. Hakim, Nature, 283, 334 (1959).

3. A. A, Hakim, Enzymologia, 21, 81 (1959).

4. Y. P. See and P. S. Fitt, Biochem. J., 130, 343 (1972).

5. L Slater, D. Gillespie, and D. Slater, Proc. Nat. Acad. Sci. (Washington), 70, 406 (1973).
6. K. Yagi, T. Ozama, and H. Konogi, Nature, 184, 1939 (1959).

395



