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indicate that little if any nucleic acid (which absorbs at
260 my) is attached to the histones.

In order to eliminate the possibility that free amino
acids might have contaminated the protein extracts,
separate chromatographic analysis was performed using
the methods described above. In V. faba 16 different
spots, including tryptophan, were found with the butanol
solvent as compared with only 12 from histone extracts.
In P. sativum a large amount of homoserine was detected,
confirming earlier studies?. No traces of these amino acids
were found in the histone extracts of either species. More-
over, during the histone extraction procedure a solution
containing histones was dialyzed in a cellophane mem-
brane, the membrane pores being small enough to prevent
the passage of histone but not of free amino acids.
Finally, no deviation in the amino acid composition of
histone was observed in over 20 extractions. Therefore it
is unlikely that there was any contamination from free
amino acids.

Extraction of protein from the roots of Vicia faba after
the method described by SporN and DinemaN?® served
further to identify the extract as histone. When chromato-
graphic analysis was performed on the hydrolyzed pro-
tein, its amino acid composition proved identical to that
shown in Figures 2 and 3, which derive from the method
of CrampTON et al.s. Taken together, these results confirm
the identification of the extracts as histone-type protein.

On examination of the profiles in Figures 2 and 3 it is
evident that there are no significant gross qualitative dif-
ferences among the amino acid compositions of the plant
species and calf thymus. On the other hand, there may
be at least one difference between the plant histone and
that of animals, for example, calf thymus. Arginine and
lysine from A. cepa histone were separated by the butanol
solvent and their absorbance values recorded by the
methods described. Standard curves were established for
each and demonstrated a linear relation between ab-
sorbance value and gmoles of known quantities of amino
acid. With such curves the absorbance values of arginine
and lysine obtained from histone hydrolysates were con-
verted to umoles of amino acid present. Ratios of lysine-
arginine, as based on umoles of amino acid, were thereby
calculated for six separate extracts. The mean value from
these figures was 1.86 4- 0.08. This is higher than the
value of 1.70 obtained by Jorxs et al.13 for calf thymus,
and significantly higher than the range of 1.51 to 1.61
obtained by CrampTON et al.1? for other animal tissues.

Conclusions. Although our methods were the same as
those of CRAMPTON et al. 12 the difference in lysine-arginine
ratios may be due to the possibility that the more tightly
bound arginine-rich fraction of histone was not sufficiently
removed from the DNA during extraction!. Further-
more, some #nucleolar basic proteins, which in the pea have
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lower levels of lysine and arginine than histones!8, may be
present as contaminants in the extracts. Such proteins, or
at least a certain fraction of them, may be precursors to
ribosomal structural protein. In this connection, the total
percentage of basic amino acids in ribosomes is about the
same as that in histones!%20, but ribosomes are richer in
acidic amino acids. Since the protein extracted from the
species reported here was obtained from whole cells
rather than isolated nuclei, contamination by ribosomal
protein may have occurred. On the other hand, treatment
with NaCl in certain of the extraction procedures makes
this unlikely. Our data are supported by those of other
workers in two respects: amino acid content of histones
and lysine-arginine ratios. Recent information on plant
cells has indicated lower arginine content in wheat germ,
tobacco, and pea embryo histones as compared with
thymus histone18 21,

Of major significance, then, are the findings that (1) a
method developed for the extraction of nuclear protein
from roots of 4. cepa, P. sativum, and V. faba provides
protein extracts that meet several tests for the identifica-
tion of histone protein, (2) the amino acid compositions
of the histones from the threc plant species are identical
to each other and to calf thymus histone, and (3) the only
significant difference between plant histone and animal
histone is that the lysine-arginine ratio is higher in the
plant extracts?2,

Résumé. Des essais réitérés ont montré aux auteurs que
la protéine extraite des racines d’Allium cepa, de Vicia
faba et de Pisum sativum est identifiable a I’histone.
I’analyse de l'amine acide des hydrolysates des histones
ne révéle pas de différences entre les trois espéces végé-
tales citées et le thymus de veau. Dans les végétaux, ce-
pendant, le rapport lysine-arginine est plus élevé.
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PRAEMIA

Eidgenéssische Technische Hochschule, Ziirich
Ruzicka-Preis filir Chemie des Jahres 1965

Im Jahre 1957 konnte mit Schenkungen der schweizeri-
schen chemischen Industrie ein Fonds errichtet werden,
aus dem alljihrlich ein junger Forscher schweizerischer
Nationalitit fiir eine hervorragende versffentlichte, in der
Schweiz oder im Ausland ausgefithrte Arbeit auf dem
Gebiet der allgemeinen Chemie mit dem Ruzicka-Preis

fiir Chemie ausgezeichnet werden kann. Gemiss Art. 5
des Fondsstatuts diirfen die Kandidaten dem Fonds-
kuratorium von dritter Seite vorgeschlagen werden. Die
Vorgeschlagenen diirfen hochstens 45 Jahre alt sein. Der
Preis wird auf den Antrag des Fondskuratoriums durch
den Schweiz. Schulrat erteilt und jeweils im September
iiberreicht. Nominationen sind unter Angabe der auszu-
zeichnenden Arbeit bis spdtestens Samstag, den 29. Mai
7965 an den Priasidenten des Schweiz. Schulrates, ETH,
Leonhardstr. 33, 8006 Ziirich (Schweiz), erbeten.



