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Localization of the “arginine dihydrolase system” in Streptocozcus faecium

In a study of amino acid uptake by Streptococeies faecinm! it was found that of the
anuno acids tested only arginine was taken up by this organism in the absence of
glucose. However, although arginine disappeared from the medium none was found
in boiling-water extracts of the cells, even afrer the shortest interval tested : instead,
citrulline and omithine were present. It was therefore of interest to determine
whether or not the "arginine dihydr-lase system’’? of this organism was directly
involvéd in the uptake of arginine. I7 :his were 5o, then the componenis of the
‘‘dihydrolase system’’. arginine deimina-c {L-arginine iminohydrolase, EC 3.5.3.6)
and ornithune carbamoyltransferase (carbamoylpliusphate:t-ornithine carbamoyl-
transferase, EC 2.1.3.3) might be expected to be present, and possibly localized, in
its plasma membrane.

S. faecsum was grown, harvested, and converted to protoplasts® by treatment
with muramidase (EC 3.2.1.17; formerly known as lysozyme) in 0.5 M sucrosc
buffered with 75 inM potassium phosphate at pH 6 8. The resultant protoplasts
were centrifuged, and a part of them resuspended in tresh, hypertonic sucrose white
a second part was plasmolyzed in 1 mM potassium phosphate at pH 6.8, From a
portion of the plasmolyzed protoplasts, citoplasmic and membrane fractions were
prepared by differential centrifugation®. In addition, a part of the cell hurvest was
directly lysed by muramidase treatment in 75 mM potassium phosphaie buffer
{pH 6.8).

Intact cells, lysed ceils, protoplasts, lysed protcplasts, cytoplasmic and mem-
brane fractions, and a wall fraction {the supeimatant obtained from centrifugation
of the lysozymc—cell mixture in hypertonic medium) wetc incubated either in g mM
L-arginine or 1¥ mM 1-citrulline at pH 6.8, enough sodium arsenate was ad.ied to
both mixtures to make them 10 mM (see ref. §). Zero-time and 30-min samples were
withdrawn and brought to 59, trichloroacetic zcid with conc. trichluroacetic acid.
After holding overmight at 4°, the samples were cleared by centrifugation.

The supernatants were spotted on Reeve Angel SA-2 jon-exchange paper in the
Na~ form and the paper was developed with 0.2 M sodium acetate (pH 5.2)%. After
development the chromatograms were treated with the ninhydrin reag .nt of HEiL-
MANY et al.’. The resultant colored areas were eluted +th an 809, acetic ~cid-19,
Tween-80 raixture containing 25 mg/ml of cadrmium acetztr, and the absc._bancies
of the eluants at §00 mu comyared with those of appropriate standars. Duplicat :
determinations were also made of argininc and citrulline, respectively. by a modified
Sakaguchi reaction® and a modified Archibald r~action®. (However. severe intei-
ference was experienced using the latter method with samples in 0.5 M sucrore.)
Protein was estin “ted by biurei determinations on the lysed-cell samples.

The distribution of enzyme activity among the celis and celt fractions is s'.own
in Table 1.

Both enzymes are concentrated in the cytoplasm, and the plasma mem! cane is
essentially devoid of their activity.

The deiminase activity observed in the wall fraction probably represents material
from celis daanaged during protoplast preparation rather than its occurrence in the
wall, since the soecific activity in this fraction is very similar to that observed in
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TABLE 1]

PISTRIKUTION OF ARGININE DEIMINASE AND ORNITHINE CARBAMOYLTRANSFERASE ACTIVITIES
IN UELLS AND CELL FRACTIONS OF Streplococcus faecium

Arginine dtiminase Ornilkine ‘rafbanoﬂtmnx{nmr
- T Per cent h S __________ Py cent . Por cont
. 3 intact Spacific Tyaed- f tysed-
Frachon iy ,&‘P“: rad c:ol wclivity all’uﬁ?ﬁx 10° c‘:');l z,rr;‘n'l‘j' c:if p’::u'iu
shonn by fraction shown by freciion in fraction
Intac: <.lls 74 (50-8¢g)°" — 1 (o-5) 13 (o-51) :
Lyvsea cells 66 (47-82) 89 (B1-100; B {7 11} —- —
\Wall fraction 52 {(18-26) B (4-14) 16 (16-17) 22 {17-26) 50 (10--10)
Protoplasts Bt {(71—95) go (72-100) 2 {o—3} 15 (0-33) 8z (79-84)
L.ysed protoplasts 83 (75-88) 96 (Bo—1:6) 13 {0-17) 140 (100-175) B85 (74-95)
Cytoplasmic fraction 108 (106-312) 93 (R3—106) 22 {14 29) 150 (118 180} 63 {55-70)
Fleminaie fiadiion uy (—1y) 3 {o—-5) o (o--0) o {(o—0) 20 (19-22)

* Determination of ymoles of substrate disappearing per min per mg protein at 25° averaged
with the determination of the gmanoles of amino acid products appearing per min per mg protein
at z3".

*® The mean, followed by the ohserved range, of 4 determinations.

intact and in lysed cells. In either case, the amounc of deiminase activity found in
this fraction is less than 10%,, on the average, of that found in the whole cell.

In the case of the carbamoyltransferase activity found in the wall fraction, its
specific activity approximates more nearly that of the lysed cells and lysed proto-
plasts, rather than intact cells or protoplasts which do not readily take up citrulline,
suggesting that its presence in the wall fraction is also a result of damage to cells
during their conversion to protoplasts, particularly since the intact cells exhibit the
same per cent of lysed-cell activity as the protoplasts, rather than a per cent activity
which is the sum of the activities of the protoplast and the wall fractions.

The considerably higher activity of the carbamoyltransferase in the protoplast
lysate and in the cytoplasmic fraction than in the cell lysate, although consistently
observed, is without explanation at present,

The cytoplasmic fraction was subjected to centrifugation at 105000 X g for
2 h and the supernatant and sediment examined for both enzyme activities. None
of the deiminase activity was sedimented, while about 309%, of the carbamoyl-
transferase activity was in the pellet. At least part of the ornithine carbamoyl-
transferase, then, is bound to cell particulates.

The absence of the two enzymes from the membrane fraction raakes it unlikely
that either of them is directly involved in the uptake of arginine. Their activity, in
fact, provides a means of demonstrating that arginine has penetrated the plasma
membrane and rcached the cell’s interior, distinguishing arginine peneiration in the
cell frem its absorption to the cell surface®.

We wish to ackrowledge the support of this research by the United States
Public Health Service (research grant E-3428).
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SC 11033
Interference by reactions of kynurcnine metabolism in the
estimation of tryptophan pyrrolase in rat-liver homogenate

In an investigativn of aspects of the mechanism of tryptephan pyrrolase induction
using a continuous-perfusion techniquet, the results of which are to be published
elsewhere, a iryptophan pyrrolase assay was ostablished using minor modifications
of the method outlined by K~nox® The significant modification was the use of a
Dounce, hand-operated homogenizer® instead f a Waring blendor for dispersion of
the tissue. Under these conditions, in contrast tc those of previous workersds, it
was found that the kynurenine synthesized during incubation of the homogenate
with tryptophan was being further metabolized. Therefore, the kynurenine coutent
of the incubation mixture at the end of the incubation period was not a true measure
of the tryptophan pyrrolase activity.

The incubation mixture (total volume 3.0 mi and final pH 7.0) contained
g gmoles L-tryptophan, 150 umoles sodium phosphate buffer and 125 mg rat hiver
as an homogenate (12.5%,, w/v, in 0.14 M KCl). Incubation was for 2h at 37°
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Fig. 1. Absorption spectra of the reaction products of the wyptophan pyrrolase assay using an
homogenate freshly prepared with a Dounce homogenizer and using part of the same homogenate
after it had been frozen in a dry ice—acetonc mixture and immediately thawed. Conditions of
assay were as outlined in the text. Values represent the means of three determinations. O— Q.
freshly prepared homogenatc; @—@. frozen and thawed homogenate; — —-—, authentic
L-kynurenine.
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