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raminidase resulted in the appearance of two intermediate hydrolysis products. One 
of these products demonstrated thin-layer chromatographic properties similar to 
HG-4, while the other product migrated slower than HG-4 in the ?z-propanol solvent 
systems. The final product was resistant to further action of the enzyme and migrated 
with properties identical to HG-I. No other degradation products were visible b!. 
over-spraying the plates with sulfuric acid. 

These data indicate that the ganglioside HG-6 is a trisialo molecule which is 
isomeric with the trisialo ganglioside (4-G) reported by JOHNSON AND McCLUER~,~. 
Further characterization of this ganglioside (HG-6) must be based upon more ex- 
tensive structural studies than the amount of material available at the present time 
allows. 
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On the phospholipids of Bacillus megaterium 

Information on the chemical identity of the phospholipids from Bacillus mega- 
terium appears to be rather incomplete. WEIBULL’ reported that cells of B. megate- 
rium M contain mainly phospholipids devoid of nitrogen. On the other hand, YUDKIN~ 

found that in B. megaterium strain KM phosphatidyl ethanolamine accounted for 
about 970/b of the phospholipids. HAVERKATE et a1.3 observed that phosphatidyl 
glycerol was a major phospholipid from this bacterium. HUNTER et al.4 reported on 
the occurrence of lipo-aminoacids, and in the light of the studies of MACFARLANE~~~ 
and HOUTSMLJLLER AND VAN DEENEN'~~ on the amino acid esters of phosphatidyl- 
glycerol from several gram positive bacteria, it became likely that these phospholipids 
occur in B. megaterium as well’,9. 
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In the present study, B. megaterium (strain MK IOD) was cultured in the fol- 
lowing media: (A) containing IO g of peptone (Difco), IO g of yeast extract (Difco), 
5 g of sodium chloride, 400 mg sodium phosphate and 300 ,uC [32P]orthophosphate per 
1 of water; the pH was adjusted to 7,2. (B) This medium contained in addition 20 g 

of glucose and 2 g of ammonium sulfate per 1. The cells were harvested in the stationary 
phase of growth, the pH of medium A being 7.0-7.2, while that of medium B was 

4.9-5.3. 
The lipid extractslo were subjected to chromatography on silica-impregnated 

paper I1 and the autoradiograms revealed some conspicuous differences in the nature 
and composition of the bacterial phospholipids from the two cultures (Fig. I). The cells 
harvested from medium A were found to contain at least the following four phospho- 
lipids. Compound I, present in low quantities only, exhibited chromatographic pro- 
perties similar to those of synthetic diphosphatidylglycerol, but its identity requires 
further investigations. Compound 2, accounting for 36-45% (IO experiments) of the 
total phospholipids, was identical to phosphatidylethanolamine. After isolation by 
chromatography on silica columns and alkaline hydrolysis, glycerophosphoryl- 
ethanolamine was the only phosphodiester detectable. Compound 3 constituted 

35-45O I of the phospholipids of the bacteria cultivated in medium A; its chromato- 
graphic behaviour and staining properties (ninhydrin, negative ; periodate-Schiff, 
positive) were identical to those of synthetic phosphatidylglycerol. Alkaline hydrolysis 
of the isolated compound furnished glycerophosphorylglycerol only. Compound 4, 
reacting with ninhydrin, represented S-14% of the bacterial phospholipids. Its 
chromatographic behaviour was similar to that of the lysyl ester of phosphatidyl 
glycerol isolated from Staphylococcus aureu.s12. On alkaline hydrolysis, the purified 
compound yielded glycerophosphorylglycerol, while lysine was the only ninhydrin- 
positive compound detectable on paper chromatograms of the products resulting from 
acidic hydrolysis. 

All of the phospholipids mentioned were also present in the cells harvested 
from medium B (Fig. I). However, the amount of phosphatidylglycerol was only 
5-10;~ (8 Expts.) of the total phospholipids, which is very low compared with the 
corresponding amount in cells harvested from medium A. This decrease in phospha- 
tidylglycerol appeared to be largely counterbalanced by the occurrence of a phos- 
pholipid which was not detectable in cells grown in the former broth (Fig. I). This 
phospholipid (compound 5) accounted for 30-3576 of the total phospholipids and 
appeared to contain amino groups, but no free vicinal hydroxyl groups. Separation 
of compounds4 and 5, and 4 and 2, though in principle possible by chromatography 
on silica columns, was achieved by preparative thin-layer chromatography on silicagel 
G with chloroform-methanol-acetic acid-water (250 : 74: rg : 3, v/v) (ref. 13) as 
developer. The purity of the preparations obtained is demonstrated by the auto- 
radiograms reproduced in Fig. I. Compound 4 revealed a phosphorus-aminonitrogen- 
total nitrogen ratio of I : 2.1: 2. The lysine constituent was completely converted by 
L-lysine carboxy-lpase (EC 4.1.1.18), thus confirming that this phospholipid is iden- 

tical to the L-lysyl ester of phosphatidylglycerol. As regards the identity of the un- 
known phospholipid 5, it may be concluded that a derivative of phosphatidylglycerol 
is involved, since mild alkaline hydrolysis furnished glycerophosphorylglycerol. The 
compound was treated with 6 N HCl at 100’ for 16 h and the water-soluble hydrolysis 
products were investigated by paper chromatography using as developing solvents 
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lx&an&acetic a&J-water (6 : I : 2, v/v), ~-pro~ano~-anlmoni~-wager (6: 3 : I, vi\-) and 
phenol-water (5 : 2, v/v). Only one ninhydrin-positive component was detectable and 
this coincided with [r4C]glucosamine. No other sugar could be detected. A detailed 
study on the chemical structure of this phosp~~olip~d is in progress. 

The significant differences in phospholipids between cells of B. ?~ze~ate~i~z,~-lln 
cultivated in media A and B respectively could also be induced, at least qualitatively, 

Fig. I. _%ntoratliograms of p~~s~lloljp~~ls from B. ~Y~~~~~~~~~~~~~. Paper chromatugrams were dewf- 
nped on s~~~ca-impr~g~at~d paper with diisobutyl ketone-acetic acid-water (40: sg : 5, v/v) (ref. I I). 
a, phospholipids of cells harvested from medium A (see text). b, phospholipids of cells harvested 
from medium B. c, compound 4 isolated by columri chromatography and thin-layer chromato- 
graphy from the mixture shown under b. d, compound 3 isolated from the mixture shown under b. 
The compounds are: I, unidentified polygl~cerolphosphotipid; z, Phosp~atidylethaIlolal~~in~; 
3, phosphatidylglycerol; 4, L-lysine ester of phosphatidyiglycerol; 5, glucosamine derivative of 
phosphatidylglycerol. 

by’ lowering the pH of a culture growing in medium A to j.o by the addition of 
hydrochloric acid. Under such conditions the relative quantity of phosphatidyl- 
glycerol was reduced and the glucosamine-c(~ntaining phospholipid, which was vir- 
tuaEIy absent at $3 7, now amounted to about rg% of the total phospholipids. It 
would appear, therefore, that the acidity of the medium is involved, although a com- 
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parison with the analytical data on the phospholipids from cells grown in medium B 
indicates that the pH is probably not exclusively responsible for such substantial 
accumulation of the glucosamine derivative of phosphatidylglycerol. 

It is worth noting that the phospholipids from cells of B. megaterium grown in 
media A$ and B, contained 50 and go:/, of amino groups, respectively. The protoplast 
membrane fractions exhibited similar differences in phospholipid composition as 
recorded above for the total cells. Preliminary experiments demonstrated that the 
protoplasts prepared from cells cultured in medium B were more stable to lysis in 
0.1 pvl sucrose in 0.06 M phosphate buffer (pH 6.2), as compared with those of cells 
harvested from medium A, but it remains to be established whether this distinction 
is related to the differences in phospholipid composition. The different protoplasts 
manifested quite different shapes under the phase-contrast microscope and their 
ultrastructure is now under investigation by Dr. W. v.4~ ITERSON (University of 
Amsterdam). 
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Inhibition of hyperlipogenesis with puromycin or actinomycin D* 

The elevation in activity of the liver enzymes catalyzing the synthesis of 

saturated, long-chain fatty acids which is observed in rats maintained on a fat-free 
diet after a period of starvation l-4 may be attributed to : (a) dimunition in the cellular 

* Portions of this paper are from a thesis by one of the authors (S. E. H.) submitted to the Grad- 
uate School of Indiana University in partial fulfillment of the requirements for the Ph.D. degree- 
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