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ABSTRACT. The genera Microellobosporia
Cross et al. and Streptomyces Waksman and
Henrici are alike in several features: identi-
cal cell-wall composition, similar cell-wall
antigens, susceptibility to the same polyval-
ent actinophages, and similar appearance of

agar cultures. In all these properties there
is no or little similarity to Streptosporangi-
um Couch and Actinoplanes Couch. Because

there are, in addition, no fundamental differ-
ences in spore formation in the sporangia of
the Actinoplanaceae and in the sporogenic hy-
phae of the Streptomycetaceae, we propose
the transference of the genus Microellobo-
sporia from the Actinoplanaceae to the family
Streptomycetaceae.

The three species of two recently described genera of the
Actinomycetales, Macrospora violacea Tsyganov, Zhukova
and Timofeeva (May 1963), Microellobosporia cinerea and
M. flavea Cross, Lechevalier and Lechevalier (June 1963)
proved to represent one genus only (Becker, Lechevalier
and Lechevalier 1965; Zhukova and Tsyganov 1966). Since
Macrospora is a later homonym of a validly published fungal
genus the correct name is Microellobosporia (Lechevalier
and Holbert 1965).

With regard to the production of sporangia Microellobo-
sporia was placed in the Actinoplanaceae by both groups of
authors. Prauser (1967), however, arranged the genus in
the Streptomycetaceae. The reasons will be discussed here.
Two Microellobosporia strains were studied, M. flavea
IMRU 3857 (from Dr. H. A. Lechevalier) and our isolate
IMET 188, which resembles M. violacea.
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Morphology. Beginning in 1963 the major work on the
spore-bearing processes in the Actinoplanaceae, i.e. in
Microellobosporia, Streptosporangium, Actinoplanes, and
Spirillospora, was done by H. A. Lechevalier and collabora-
tors by means of electronmicroscopic observations of ultra-
thin sections. Recently the data previously presented in two
papers and a dissertation were completed, summed up and
.again interpreted (Lechevalier et al. 1966). Here only the
fundamental facts and observations may be quoted and com-
pared with those concerning the streptomycetes.

In the Actinoplanaceae studied thus far the hyphal wall at
the tips of sporangia-bearing hyphae consists of two layers.
The outer one becomes '"baggy' and gives rise to the spor-
angial wall. The hypha, now covered only with the inner layer
which is thought to be the cell wall sensu stricto, is growing
into the enlarging sporangium. Numerous sporesare formed
simultaneously by annular ingrowth of the wall of this hypha.
Obviously this mode of intrasporangial spore formation is
only superficially similar to that known from fungi andalgae.
There the spores are formed by segregation of the sporan-
gium content and de novo formation of spore walls. With
Actinoplanaceae the spore-bearing process is much more a
veiled production of conidia.

In sporogenic hyphae of a streptomycete with smooth
spores Glauert and Hopwood (1961) and Hopwood and Glauert
(1961) observed two cell-wall layers and a fibrous sheath.
The walls of the spore poles are formed by annular ingrowth
of the inner component only. So the outer layer and the
sheath are not implicatedin the basic spore~bearing process.
They passively break up at the level of the interspore pads
when the spores individualize, and can be seen sometimes
as '"cuffs'" on the conidiospores. Similar conditions were

found to apply for a streptomycete with spiny conidia (Ran-
court and Lechevalier 1964).

Thus the outer layer of the hyphal wall in Streptomyces
and the sporangial walls in Actinoplanaceae including Micro=~
ellobosporia may be interpreted as analogous: they cover
the spore-bearing parts. Moreover, they also may be un-
derstood to be homologous, because they originate from
similarly situated components of the cell walls. In Strepto-
myces merely the outer layer does not separate from the
inner one, as occurs with the Actinoplanaceae, but becomes
a more or less adherent part of the spore.

Cultures of Microellobosporia resemble those of Strep-

tomyces very closely.




SYSTEMATIC BACTERIOLOGY 363

Cell-wall composition. Cummins and Harris (1956)found
in pure cell-wall preparations of two streptomycetes hexo-
samine, alanine, glutamic acid, glycine and LL-2, 6-di-
aminopimelic acid. Yamaguchi (1965) and Becker et al.
established the same cell-wall type in all those genera,
which, according to the definition of the Streptomycetaceae
(Lechevalier and Lechevalier 1965), are to be placed in this
family, i.e. in Streptomyces, Streptoverticillium, Chainia,
Actinopycnidium, Actinosporangium, and likewise in Micro=~
ellobosporia. IMET 188 possesses this cell-wall composi=-
tion also (Prauser 1966). Within the Actinomycetales this
type further occurs only in some nocardioform#* organisms
(Prauser 1966).

Serology. Cell-wall antibodies against Streptomyces
griseus ATCC 10971 were tested with polysaccharide ex-
tracts (Boivin and Mesrobeanu 1937) of 48 strains from 15
genera of the Actinomycetales by means of the agar-gel
diffusion technique. With the exception of homologous reac~
tions the antibodies precipitate only with polysaccharide ex-
tracts of the twoMicroellobosporia strains. While M. flavea
antibodies only gave the homologous reaction, those of IMET
188 were veryweakly active against polysaccharide extracts
of Nocardia corallina (syn. Mycobacterium agreste) ATCC
4273, N. opaca (syn. M. crystallophagum) ATCC 4276, one
of the seven Streptosporangium strains and Thermopoly-
spora rectivirgula. From the clear results obtained with
S. griseus antibodies a certain similarity of Streptomyces
and Microellobosporia antigens may be concluded.

Phage susceptibility. From composted soils 36 phages
were isolated. Each of these was effective against one or
more strains of 9 genera of Actinomycetales. All together
80 strains of 20 genera of Actinomycetales were tested.
Five of the phages attacked as many as 24 of 26 Strepto-
myces strains, ~Actinomyces biverticillatus N 11189 (from
Dr. G.F. Gause), Chainia poonensis RIA 563, Actinopycnid-
ium caeruleum RIA 729, Actinosporangium violaceum RIA
655, Microellobosporia flavea IMRU 3857, and IMET 188,
but never strains of other families including Streptosporan-
gium, Actinoplanes, and Spirillospora. The two Microello-
bosporia strains were susceptible only to -such phages that

* "Nocardioform'" organisms, quite independently of. their
taxonomic position, are defined as producing a true sub-
stratum mycelium, which later breaks up into short seg-
ments.
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in addition were exclusively virulent for strains of genera
of the Streptomycetaceae. Vice versa Bradley et al. (1961)
did not find Streptomyces strains sensitive to an Actino-
planes phage. Evidently, the Streptomycetaceae and the
Actinoplanaceae studied so far differ in their sensitivity to
polyvalent actinophages. Microeliobosporia behaves like the
genera of Streptomycetaceae.

No phages were found which attacked both Streptomyces
and Nocardia strains as it was reported by Bradley and An-
derson (1958) and Bradley et al. though Nocardia asteroides
ATCC 3308, Nocardia farcinica PSA 162, N. pelletieri RIA
476, N. lutea CBS, N. corallina ATCC 4273, N. opaca ATCC
4276, some unidentified nocardias, some yellow nocardio-
form strains (Prauser 1967) including N. turbata (@rskov's
motile nocardia No. 27), Promicromonospora citrea RIA 562
were tested.

DNA. Tsyganov et al. (1966) reported for three strains
of Microellobosporia cinerea, M. flavea and M. violacea
the base compositions of their DNA's as 67.6 to 68.4% GC.
IMET 188 was proved to contain 67.4% (Prauser 1966). In
consideration of all other facts this indicates that all inves-
tigated Microellobosporia strains are closely related. But
the ascertained GC-ratios do not permit conclusions as to
the taxonomic interrelationships between Microellobosporia
on the one hand and the Streptomycetaceae or Actinoplana-
ceae on the other, because the reported data on these taxa
are rather similar (67-74% GC, and 68.5-73. 9% GC). The
GC-ratios of Microellobosporia are relatively low. This
fact could be interpreted to indicate a somewhat isolated
position compared with the other genera with unbreaking
substratum mycelium.

Remark. The strain 9-41 with meso-DAP and Microello-
bosporia-like sporangia which contain motile spores (Hig-
gins et al. 1967) in our opinion would not belong to Micro-

ellobosporia.

Culture collections cited
ATCC American Type Culture Collection
CBS Centraalbureau voor Schimmelcultures, Baarn
IMET  Institut fiir Mikrobiologie und experimentelle

Therapie, Jena

IMRU Institute of Microbiology, Rutgers University
PSA Progétto Sistematica Actinomiceti, Milan
RIA USSR Research Institute for Antibiotics, Moscow
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