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Introduction

As an aid to differentiate among Mycobacterium, Rhodococcus (Gordona) and Nocardia,
several studies have been made on the composition of lipids and mycolic or nocardomycolic
acids (Alshamaony et al., 1976; Alshamaony et al, 1976; Azuma et al, 1974; Cummins,
1962; Goodfellow et al., 1976; Kanetsuna & Bartoli, 1972; Lanéelle et al., 1969; Lechevalier
et al., 1971; Mordarska & Mordarski, 1972; Minnikin & Goodfellow, 1976; Minnikin et al.,
1977; Tsukamura & Mizuno, 1978). In the present study, we have observed the pattern of
incorporation of acetate-1-14C into diethyl ether-ethanol-soluble fraction of mycobacteria,
rhodococei (formerly, gordonae) and mnocardiae, expecting that the differences among lipid
metabolisms of these microorganisms may be found. It was revealed that thin-layer chromato-
graphy of the fraction after incubation with acetate-1-4C was useful for the differentiation

among these organisms.

Materials and Methods

The strains used are shown in Table. The test organism was cultivated in Ogawa egg
medium slants at 37°C (for nocardiae, 28°C) for 5 days. The organisms grown were harvested
and washed three times in saline (0.9% (w/v) NaCl solution). The organisms were weighed
and suspended at a concentration of 25 mg (moist weight) per m/ in 4.0 m/ of a M/15 phos-
phate buffer solution (pH 7.1) containing 5 £Ci sodium acetate-1-14C per m/. The suspension
was incubated at 37°C for 24 hours. After incubation, the cells were collected by centrifuga-
tion, washed twice in ice-cold water, and extracted twice with 2.0 ml of an ice-cold 10% (w/v)
trichloroacetic acid solution. The cells were then extracted twice with 3.0 m/ a diethyl ether-
ethanol mixture (1:1 in volume) each for 10 minutes. The diethyl ether-ethanol extracts were
combined and concentrated until a volume of 0.1 m/ under reduced pressure. The concentrate
was subjected to thin-layer chromatography (Silica Gel H, 0.25mm thick), using a solvent

system, zn-propanol-z-butanol-water-ammonia (574-20+20+3 in volumes).  Radioactive spots

* From the National Chubu Hospital, Obu, Aichi 474 Japan.
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in thin-layer chromatograms were scanned by an automatic scanning apparatus (Nihon Musen
Company, Tokyo) (Running speed, 300 mm/hour; recording speed, 150 mm/hour; slit, 30x6
mm; time constant, 1,000 counts per minute/30 seconds).

The method of thin-layer chromatography was similar to the method used previously for
the experiments with 3S-methionine (Tsukamura & Mizuno, 1975). Sodium acetate-1-"C used
was a product of the Daiichi Pure Chemicals Company, Tokyo (specific activity, 54.9
mCi/mmole).

Results and Discussion

Except three strains of M.awurum, all strains of mycobacteria tested showed two distinct
spots at Rf values 0.00 and 1.00 (Fig.1). The strains of M.aurum showed only a small spot
at the Rf value 0.00 (Fig.1,C).

In contrast to these, all strains of Rhodococcus (formerly, Gordona) and Nocardia showed
only one distinct spot at Rf value 1.00 (Fig.2). Only one strain (23004) of N.asteroides
showed a small spot at the Rf value 0.00 and all other strains lacked this spot (Fig.2).

In addition to this difference, one or two small spots were observed at Rf values 0.53 to
0.72. The strains of Rhodococcus and Nocardia showed a small spot at Rf values 0.69 to 0.72,
whereas the strains of Mycobacterium showed one or two spots at Rf values 0.53 to 0.66. The
strains (15001 and 15011) of M.aurum showed another spot at Rf value 0.21 (Fig.1-C).

In conclusion, Mpycobacterium could be differentiated from Rhodococcus and Nocardia by

the presence or absence of the spot at Rf value 0.00 in thin-layer chromatography of diethyl

ether-ethanol-soluble fraction.
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Table. List of Strains Used in the Present Study

Species Strain No. Reéceived as: Source
Mycobacterium phlei 14001 SN101 R. Bonicke
14002 SN102 R. Bonicke
14022 | ATCC19249 ATCC
Mycobacterium aurum : 15001 | NCTC10439 NCTC
15006 ATCC23366 ATCC
15011 NCTC10438 NCTC
Mycobacterium smegmatis 17001 SN1 R. Bonicke
‘ 17002 SN2 R. Bénicke
17027 ATCC14468 ATCC
Mycobacteri; tuil, 18109 ATCC6842 ATCC
yeobagiersm Jortstum 18110 ATCC14467 ATCC
: ‘ . ) 18112 ATCC6841 ATCC
Mycobacterium chelonei ‘ 19001 SN281 R. Bénicke
subsp. chelonei ‘ 19002 SN282 R. Bonicke
‘ 19009 ATCC19235 ATCC
Mycobacterium chelonei 22012 ATCC19977 ATCC
subsp. abscessus 22014 ATCC23007 ATCC
! : 22015 ATCC23016 ATCC
Rhodococcus rhodochrous 40001 ATCC13808 ATCC
: Yomo i 40017 - ATCC4273 ATCC
40019 ATCC14341 ATCC
Rhodococcus bronchialis 50003 ATCC25592 ATCC
50011 M. Tsukamura
50019 M. Tsukamura
Rhodococcus sputi 55017 ATCC29627 ATCC
55003 E6581 M. Tsukamura
55006 E7026 M. Tsukamura
Rhodococcus rubropertinctus 60003 ATCC25593 ATCC
60005 E 3609 M. Tsukamura
60016 ATCC14343 ATCC
65001 ATCC271 ATCC
65002 ATCC4004 ATCC
Rhodococcus terrae 70001 E3603 M. Tsukamura
70002 E 3604 M. Tsukamura
70006 ATCC25594 ATCC
Rhodococcus ‘aurantiacus 80001 ATCC25938 ATCC
80002 E 3477 M. Tsukamura
80004 E 4465 M. Tsukamura
Rhodococcus lentifragmentus 23002 M-1 1. Uesaka
(Nocardia rubra) 23024 M-192 I. Uesaka
23140 M-20 I. Uesaka
Nocardia asteroides 23004 M-72 I. Uesaka
i 23007 M-94 I. Uesaka ‘
23094 R-399 R.E.Gordon
Nocardia brasiliensis 23012 M-145 1. Uesaka
23013 - M-146 I. Uesaka
23014 M-172 I. Uesaka
Nocardia farcinica 23025 C-407 I. Uesaka
23134 M-300 1. Uesaka
23135 M-324 1. Uesaka

R.Bonicke, Forschungsinstitut Borstel, 2061 Borstel, West Germany; American Type Culture Collection
(ATCC), Rockville, Maryland, U.S.A.; National Collection of Type Cultures (NCTC), London, England;
I.Uesaka, Kyoto University, Kyoto, Japan (These strains belonged originally to the collection of N.M.
McClung, University of South Florida, Tampa, Florida, U.S.A.); R.E.Gordon, Rutgers University, New
Brunswick, New Jersey, U.S.A.
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Fig.1. Radioactive spots in thin-layer chromatograms of diethyl ether-
ethanol-soluble fraction of mycobacteria after incubation with acetate-1-Ct4.
A. M.chelonei subsp. ;helonei 19001, B. M.smegmatis 17001, C. M.aurum 15011, D. M. phlei
14002, E.M. chelonei subsp. ab 22014, F. M. fortuitum 18110.
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Fig.2. Radioactive spots in thin-layer chromatograms of diethyl ether-ethanol-soluble
fractions of nocardiae and rhodococci after incubation with acetate-1-C4.
A. N.brasiliensis 23013, B. N.farcinica 23135, C. N.asteroides 23004, D. R.bronchialis 50011, E. R.rhodochrous

40017, F. R.terrae 70001.
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