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dinoacetate methyvltransferase (EC ».1.1.2) activity. These enzymes, which have a
restricled disitiliulion, may well serve as markers for future studies on the protlem
of the orgin of decidual tissue*. As for related tissues, we have observed trans-
amidinase activity for the first time in commercial beef-placenta preparations and
chick-egg volk sac, but not in human term placenta.

The presence of significant leveis 4 transamidinase in each of three tissues of
a single animal offers the possibility of comparing the relative cepressibility of trans-
amidinase in these tissues. Table I shows that dietary creatine represses trans-
amidinase in rat kidney and pancreas Lo the same relative extent, whereas decidual
transamidinase “s repressed to a significant, but lesser, extent. Whether this difference
in repressibility reflects a difference in permeability to creatine, or other factors, is
not known.

It would appear that the creatine- transamidinase and deciduoma model systems
can itdeed be combined, affording an opportunity to study enzyme repression,
hormone effects3.?, and differentiation3-#in the same non-embryonic mammalian tissue.
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PN 10024
A soluble c-cype cytochrome from anaerobically grown Escherichia coli
and various Enterobacteriaceae

It is generally accepted that Escherichia colt and related facultative anaerobes lack
cytochromes ¢ and &, but contain substantial amounts of cytochrome b,'. It t5 the
purpuse of this note to show that 2 soluble cytochrome ¢ consistently is formed
when bacteria of this group are cultivated anaerobicaliy on a synthetic medium
containing glucose as the principal carbon source. This finding is an outgrowth of
comprehensive studies being carried out in this laboratory on the enzymic and
chemical constitution of E. cofi cells grown on complex and synthetic media under
both aerobic and anaerobic cunditions. An important fecture of thesc studies is the
characterization of enzymes as either membrane bound or soluble. In urder to make
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this dissinction we have processed cells in the manner described by HuxT, 0GERS
ANn HucHES? to obtain a cell-wall-membrane fraction and a soluble cytopiasmic
fraction.

The cell-wall-membrane fraction of aerobically grown celle contains the bulk
of the <vtochrome #;; the remainder of the &, is attached to particulate derivatives
of the membrane in the crude cvtoplasinic fraction. When the particles are removed
fromn the latter fraction by centrifugation for several hours at 140 000 X g, the
<oluble cytuplasmic fractinon remaining is cytochrome free. These results correspond

in every respect to those obtained by TisSIERES? with J. coli “‘ghosts”".
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Fig 1. Difference spectra of [ ¢sir, strain K, fractions, Cells were grown anaercbically under
N, on a svnthetic mediom containing o.03 M N1 (), .04 M potassium phosphate burfer {pH 7.2).
0.25%, glucese, and 5 mifl of a mineral salts stock solution {10 g MgSO, -7 H,O, 1 g MnCly-4 H,0,
Q.4 B FeSU,-7 ), and o1 g Calll, per liter). The pH of the culture was maintained between
6.0 and 7.0 during growth by the addition of Na(QH. Cells were harvested during the cxponential
phase of growth at an absorbancy of u.5 {420 myu), washed with 1o mM potassinm phosphate
bufler (pH 7.3). and treated to yvield a cell-wall-membrane and a cyvtoplasmic fractiont. Difference
spectra (oxidized with ferricyanide rersus reduced with dithionite) were obtained in the Cary
moddel-14 recording spectrophotometer using the 0.0-0.1-0.2 slide wire. Curve 1, the cell-wall-
membrane fraction, Curve 2, the crude cytoplasmic fraction; Curve 3, the soluble cytoplasmic
fraction obtained from the crude evtoplasm by centrifuging for 4 h in the Spinco preparative
centrifuge at 140 090 < ¢ tu remove particulate matter containing cytochrome &,.

However, when similar studies were carried out using anacrobic cells, and es-
pecially cells grown anaerobically in a mineral salts-glucose medium, an important
difference was noted as is indicated in Fig. 1. The cell-wall-membrane fraciion gives
the same specirum as the aerobic cell-wall-membrane fraction, although the cyto-
chrome b, concentration is always lower in preparations from anaerobically grown
cells. However, the crude cyvtonlasmic fraction shows broader overlapping peaks
shifted toward shorter waselengths than the comparable aerobic preparations.
Upon centrifugation at high speed a particle fraction containing cyvtochrome %, is
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obtained as it was bhefore with crude cvroplasm from acrobic cells, but the soluble
cyvtoptasmic fraction remaining cuntains a c-type cytochrorie not previously ob-
served in the acrobic-cell cytoplasmic fraction. This cytochrome seems 1o be truly
soluble since it is not sedimented by centrifugation at 2c0 000 x 7 for 4 h.
Inasmuch as onr observations on this cytocihirarne ¢ were limited to the K,
strain of K. coli, we proceeded to examine other species or strains of Enterobac-
teriaceace. All of the microorganisms listed in Table I contain soluble cvtochrome ¢

TABLE 1

DISTRIEUTION AND RELATIVE COXCENTRATION OF C-TYI'E CYTOCHROAMLE
IN THE EXTEROBACIFRIALEAR

[FRTTIT Medium Ny el Bralein k. “;‘:ff“”‘

L. cole, Ix,, Svathetic 1.4 24°°
£ ocal, L3 Syvnthetic o} 7
L. coli, W Svathetic CNE 10
L. @itrescens,

ATCC 1281 Sy nthetie 5.0 100
12, freundii,

ATCC 8454 Synthetic 0o} ?
L. tntermmed:a,

ATCU 6730 3vathiic Y 3
Aerobacter cloacae,

ANTCC 961 Svnthetic (5] 17
s o vdvdactriom

gerogenoides,

ATCC 11004 Complete™** [SI) 3

* Cells were grown amd processed as indicated ain g 1 te vield a carifed soluble cyto-
plasmic fraction,
** Concentration relative to E. aurescens at 100,
“** Becausc of the limited growth anaerobically in the synthetic medium, 1.4°, casamino
ackls {Difco) replaced the NHClin the synthetic medium.

when grown anaercbically on a synthetic mineral salts ghrwose medium. Escherichia
aurescens produces the greatest amount of ¢-type cvtochrome and is the only species
which produces detectable traces of cytochrome ¢ aerobicaliy. Because of this we
cannut rule ant the pessibility that the other straios may produre traces of this
cyvtochrome aerobically which are too small to be detected by our instruments.
The high content of cytochrome ¢ in tie 2. aqurescens soluble cytoplasmic fraction
makes it possible to obtain sharper and more symmetrical peaks in the spectra
(Fig. 2}. In addition, E. aurescens cells are providing an excellent source of cyto-
chrome ¢ for purification work and for studics on the function of this cytochrome in
anacrobic mnetabolism.

In summary. E. colf and related facultative anaerobes contain a soluils & tvpe
cvtochrome when cultivated anacrobically in a mineral salts-glucose medium. It i
easily detected if care is tukein to remove the membrane-bound cytochrome &
which might otherwise obscure it. It has an @ band at 551.5 myu, a 8 band at 323 mgu,
and a Soret band at 420 mu when reduced or at 408 my when oxidized. Its spectrum
is similar to the c-type cvtochrome recently reported? for glutamace-grown Salmonella
tvphimurium (a, 551 mu; B, 323 mua; reduced 416 my, oxidized 409 ). In retro-
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Fig. 2. Absorption spuctra of soluble cytoplasmic fraction from k. aurescens prepared as des-
cribed in Fig. 1. A, Adifference spectrum obtained with the ¢.0-1.0 2.0 slide wire. Insert: difference
spectrum of anuther preparation showing more detail in the a and f# band region using the o.0-0.1—~
o.2 shde wire. B, . .. .. .. ..., oxidized spectrum; - - ---——, reduced spectrum.

Absorboncy

spect, the failure to observe a c-tvpe cyvtochrome in the facultative Enterobac-
teriaceae with a cytochrome-d, pattern in the past may have been due to masking
Ly large amounts of cytochrome &, or to observations on cells grown under con-
ditions where cytochrome ¢ prodaction is low.
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