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With the aid of ¥C-UCA, the products of the reaction in the presence and absence of dve
have been investigated. In the absence of dye, the product of the reaction appeared to be -
formamidinoglutaric acid as judged by its behavior upon ionophoresis on paper and its conversion
to L-glutamic acid. In the presence of dye, a new substance was found which behaved upon
ionophoresis as a neutral molecule at pH 2 and as a divalent anion at pH ro. The oxidized nature
(relative to urocanic acid) of this compound was demonstrated by its conversion to a-ketoglutaric
acid upon treatment with acid. These properties suggest that the compound formed in the presence
of dye is 5-imidazolone-4-acrylic acid. We have previously suggested®.? that in the absence of dye
the product of urocanase action is 5-imidazolone-4-propionic acid.

Although our results indicate that an oxidation and subsequent reduction are involved in
UCA degradation, the absence of an easily dissociable cofactor (which could act as an electron
carrier) makes it likely that a single protein catalyzes both reactions. It appears that urocanase
oxidizes UCA and that oxidized UCA is then either reduced without detachment from the enzyme
or, in the presence of dye, liberated as imidazolone acrylic acid. In summary, we suggest the
following mechanism for urocanase action:

urocanate + enzyme —> [oxidized urocanate-reduced enzyme] {1)
[oxidized urocanate-reduced enzyme] —s> imidazolone propionic acid + enzyme (2a)
or in the presence of dye:

[oxidized urocanate-reduced enzyme] + dye —
imidazolone acrylic acid + reduced dye - enzyme (2b}

We have also observed that urocanase prepared from histidine-adapted Pseudomonas fluores-
cens® required no easily dissociable cofactor and catalyzed dye reduction in the presence of UCA,
results which suggest that the mechanism of action of the bacterial enzyme is similar to that
of mammalian urocanase.
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Chromatographic purification of T2r bacteriophage

The recent development of cellulose ion-exchange resins! which permit the chromatography of
nucleic acids from various sources® 3.4 suggested that such resins would be of use in the puri-
fication of nucleoproteins, such as bacteriophage, and bacteriophage nucleic acids. Successful
fractionation of Tobacco Mosaic Virus has been reported®.

Preliminary experiments showed that it is possible to chromatograph the components of
lysed cultures of Escherichia coli and, therefore, the following method was devised for the prepa-
ration of Tzr from such lysates. E. coli Bf1,5 was grown in 1 1 of nutrient broth (Difco) containing
0.4 % glucose and 0.5 % sodium chloride to a concentration of 5- 10® cells/ml. The culture was
then infected with T2r bacteriophage in a multiplicity of one. After lysis had occurred the culture
was dialysed against 20 | of water overnight. There was no decrease in the virus titre after dialysis.
To the dialysed suspension was added 1o g of ECTEOLA-SF cellulose ion-exchange resin,
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prepared as described by PETERSON AND SoBER!. After thorough mixing the resin was filtered
off and the filtrate discarded. The resin was then stirred with 100 ml of o.o1 M NaCl in o.o1 M
phosphate buffer at pH 7.0, filtered, and the filtrate was again discarded. The treated resin was
then extracted with 100 ml of 0.2 M NaCl in buffer, the filtrate was centrifuged at 20,000 g for
40 min and the sediment resuspended in a convenient volume of buffer. Although this suspension
was found to contain the bacteriophage in yields of 25-809, of the total virus in the original
lysate, only about 19, of the total protein and 10-209%, of the total nucleic acid were present.
Experiments are in progress to determine the cause of the lower yield of virus. Further elution
of the resin with increasing concentrations of NaCl did not result in any significant increase in
the recovery of virus.

The virus preparation was slightly turbid, the ratio E 260 mu: E 650 myu being 8o:1.
Hydrolysis and paper chromatography® of the preparation was performed and the only bases
found were adenine, guanine, thymine and 5-hydroxymethyl-cytosine, indicating that E. coli
ribo- and deoxyribonucleic acids were not present in detectable amounts. It is not possible directly
to measure contamination of the virus preparation by E. coli protein. However, the low protein
content of the preparation compared with the starting material, and the fact that soluble proteins
of the bacterium do not sediment under the conditions used to sediment the virus, assure that
contamination by non-viral protein is low. The virus preparation was rechromatographed on
ECTEOLA-SF resin before and after it had been subjected to osmotic shock?. Fig. 1 shows
that the live virus is eluted as a single peak with a maximum at o.14 M NaCl, and with no evidence
of heterogeneity. The virus peak is parallelled by a nucleic acid peak; a smaller nucleic acid
peak is at 0.4 M NaCl. The split virus, which possessed less than 1 9, of the original titre, showed
a single nucleic acid peak at 0.4 A/ NaCl. Thus it would appear that the only chromatographically
detectable contaminant in the virus preparation was free virus nucleic acid, which was probably
released in the second chromatographic procedure. Similar results were obtained with other
preparations of ECTEOLA-SF, except that the peaks were displaced.

Preliminary experiments show that the protein component of the split virus is eluted at
approximately the same concentration of NaCl as in live phage, indicating that the chromato-
graphic properties of live virus are determined by its protein component.
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