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ture with water, removal of the resin and extraction
with ether, the labelled nucleic acids were isolated by
chromatography on a DEAE-cellulose column using a
linear gradient of sodium chloride in 0.1 M tris-hydro-
chloride buffer. The labelled amino acid acceptor ribo-
nucleic acid was eluted, as expected, at 0.4-0.45 molar
salt concentration, the recovery after alcohol precipita-
tion being about 809, of the material applied to the
column. The specific activity of the product obtained
in different labelling experiments was 30-50 c.p.m./opti-
cal density unit (260 mu).

The labelled product (300 optical density units at
260 mu) was hydrolyzed in 1 V potassium hydroxide for
25 hr. at room temperature and the hydrolysate after
neutralization with sulfonic acid ion exchange resin was
chromatographed for 3 days on a 25-cm. wide strip of
Whatman paper 1 in isopropyl alcohol-ammonia-water
(7-1-2) solvent mixture. Scanning of a portion of the
strip in a radioactivity scanner showed that 80-859, of
the total radioactivity was in a nucleotide travelling
just ahead of guanosine-2’(or 3”),5’-diphosphate. The
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remainder of the radioactivity was present in a band
travelling a little faster than the major radioactive band.
After further purification by paper electrophoresis in pH
5 ammonium acetate buffer, the major radioactive prod-
uct was identified as IV (R = guanine). The character-
ization was accomplished by absorption spectrum,
specific activity, degradation with crude snake venom
to Clmethyl phosphate and guanosine-2’(3’),5’-di-
phosphate and, finally, degradation with bacterial alka-
line phosphomonoesterase to a compound presumed to
be Pl-guanosine-5’,P2-Cl*-methyl pyrophosphate. Al-
though an insufficient amount of the minor radioactive
product has been available, this has been tentatively
identified, by similar techniques, as the adenine ana-
log of IV. This result is in agreement with that re-
ported previously! that a few amino acid acceptor ri-
bonucleic acid chains end in adenosine-5 phosphate
groups.

The extent of the reaction with the end groups has
been in the range of 509, in the experiments carried out
so far. The principles for subsequent degradations so
as to recognize the sequences near the labelled terminus
have been outlined previously.!
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Neutron Activation as a Method for Labelling the
Phosphoros of Nucleotides

A CORRECTION

It was reported recently that neutron activation
could be used to label the phosphorus of nucleotides,?
the production of phosphorus-32 being proportional to
the phosphorus content of the samples. There was no
gross decomposition which could be detected by physical
or biological means. For instance, 5’-adenosine tri-
phosphate (ATP) irradiated in the water-cooled com-
partment of a graphite reactor at a neutron flux of
6.5 X 10! neutrons/cm.2/sec. for 62 hours, retained un-
diminished ability to induce luminescence in the lucif-
erin-luciferase assay, which specifically requires the
triphosphate.? The infrared and ultraviolet spectra of
all samples were unaltered by the activation procedure.

While all the above findings could be duplicated, it
was found on repetition of these experiments that there
is extensive decomposition localized exclusively in the
radioactive molecules. This decomposition, which is
due presumably to recoil reactions, could be detected
by the non-correspondence of ultraviclet absorbing
spots and radioactivity after paper chromatography or
paper electrophoresis. Since the ‘“cold” molecules,
making up the bulk of the irradiated nucleotides, were
intact no gross decomposition could be found.

Repetitions of the chromatographic procedure
coupled with strip counting reported in the original
communication,! showed that only a small fraction of
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the radioactive phosphorus is associated with authentic
nucleotides. Radioautography provided a more con-
venient method for obtaining the same results.

Purification of activated 5’-adenosine monophosphate
by the successive use of Dowex formate? and Ecteola
cellulose columns* and further analysis of the fractions
containing radioactive ultraviolet absorbing materials
indicated that not more than 19, of the phosphorus-32
was attached to adenosine, while there was no gross
decomposition of the nucleotide.

The chromatography of “‘activated” ATP with or
without treatment with hexokinase and glucose, fol-
lowed by radioautography, showed that the distribu-
tion of radioactivity was not affected by this reaction,
although ADP and glucose-6-phosphate were formed
normally ?

It seems, therefore, that while neutron activation
can label the phosphorus of nucleotides, it is not a useful
method for labelling nucleotides.
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