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ABSTRACT. T h e  g e n e r a  M i c r o e l l o b o s p o r i a  
C r o s s  e t  al. a n d  S t r e p t o m y c e s  W a k s m a n  a n d  
H e n r i c i  a r e  a l i k e  i n  s e v e r a l  f e a t u r e s :  i d e n t i -  
c a l  c e l l - w a l l  c o m p o s i t i o n ,  s i m i l a r  c e l l - w a l l  
a n t i g e n s  , s u s c e p t i b i l i t y  t o  t h e  s a m e  p o l y v a l -  
e n t  a c t i n o p h a g e s ,  a n d  s i m i l a r  a p p e a r a n c e  of 
a g a r  c u l t u r e s .  I n  a l l  t h e s e  p r o p e r t i e s  t h e r e  
i s  n o  o r  l i t t l e  s i m i l a r i t y  t o  S t r e p t o s p o r a n g i -  
- u m  C o u c h  a n d  A c t i n o p l a n e s  C o u c h .  B e c a u s e  
t h e r e  a r e ,  i n  a d d i t i o n ,  n o  f u n d a m e n t a l  d i f f e r -  
e n c e s  i n  s p o r e  f o r m a t i o n  i n  t h e  s p o r a n g i a  o f  
t h e  A c t i n o p l a n a c e a e  a n d  i n  t h e  s p o r o g e n i c  h y -  
p h a e  of  t h e  S t r e p t o m y c e t a c e a e ,  w e  p r o p o s e  
t h e  t r a n s f e r e n c e  of  t h e  g e n u s  M i c r o e l l o b o -  
s p o r i a  f r o m  t h e  A c t i n o p l a n a c e a e  t o  t h e  f a m i l y  
S t r e p t o m y c e t a c e a e .  - - - - - - - - -  

The th ree  species  of two recent lydescr ibed genera of the 
Actinomvcetales , Macrospora violacea Tsyganov, Zhukova 
and Timofeeva (May 1963), Microellobosporia c inerea and 
- -  M. flavea Cross ,  Lechevalier and Lechevalier (June 1963) 
proved t o  r ep resen t  one genus only (Becker,  Lecheval ier  
and Lechevalier 1965; Zhukova and Tsyganov 1966). Since 
Macrospora is a l a t e r  homonym of a validly published fungal 
genus the co r rec t  name i s  Microellobosporia (Lechevalier 
and Holbert  1965). 

With r ega rd  to  the production of sporangia Microellobo- 
spo r i a  was  placed in  the Actinoplanaceae by both groups of 
authors.  P r a u s e r  (1 967), however, a r r anged  the genus in  
the Streptomycetaceae.  The reasons will  be discussed here.  
Two Microellobosporia s t r a ins  were  studied, ,M. flavea 
IMRU 3857 (from Dr. H. A. Lecheval ier)  and our isolate’ 
IMET 188, which r e sembles  ,M. violacea. 
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Morphology. Beginning in 1963 the m a j o r  w o r k  on the  
spo re -bea r ing  p r o c e s s e s  in  the  Actinoplanaceae,  i. 5 in  
Microe l lobos  por ia ,  S t r ep tos  porangium, Actinoplanes,  and  
Spi r i l lospora ,  was  done by H. A. Lecheva l i e r  and  co l labora-  
t o r s  by m e a n s  of e l e c t r o n m i c r o s c o p i c  observa t ions  of u l t r a -  
thin sec t ions .  Recently the  da ta  prev ious ly  p re sen ted  in two 
pape r s  and  a d i s se r t a t ion  w e r e  completed,  s u m m e d  up and 
.again in t e rp re t ed  (Lecheva l i e r  g t  g. 1966). H e r e  only the  
fundamental  f ac t s  and observa t ions  m a y  be quoted and com-  
pa red  with those  concern ing  the s t r ep tomyce te s .  

In the  Actinoplanaceae studied thus  far the  hyphal wal l  at 
the t ips  of sporangia-bear ing  hyphae cons i s t s  of two l aye r s .  
The  ou te r  one becomes  "baggy" and  g ives  r i s e  t o  the  spo r -  
angia l  wall. The hypha, now covered  only with the  inne r  l a y e r  
which i s  thought t o  be the  ce l l  wal l  s e n s u  s t r i c t o ,  is growing 
into the  en larg ing  sporangium.  Numerous  s p o r e s  a r e  f o r m e d  
s imul taneous ly  by annular  ingrowth of t he  wal l  of th i s  hypha. 
Obviously th i s  mode  of i n t r a sporang ia l  s p o r e  fo rma t ion  is 
only super f ic ia l ly  s i m i l a r  t o  tha t  known f r o m  fungi and a lgae .  
T h e r e  the s p o r e s  are fo rmed  by segrega t ion  of the spo ran -  
g ium content and de novo fo rma t ion  of s p o r e  walls.  With 
Actinoplanaceae the  spo re -bea r ing  p r o c e s s  is much  m o r e  a 
veiled production of conidia. 

In sporogenic  hyphae of a s t r ep tomyce te  with smoo th  
s p o r e s  Glaue r t  and Hopwood (1 961) and Hopwood and Glaue r t  
(1961) obse rved  two ce l l -wal l  l a y e r s  and a f ib rous  sheath.  
The  wal l s  of the  s p o r e  poles a r e  fo rmed  by annu la r  ingrowth 
of the inne r  component only. So the  ou te r  layer and  the  
shea th  a re  not impl ica ted  in  the  bas i c  spo re -  bear ing  p r o c e s s .  
They  pass ive ly  b reak  up  a t  the  leve l  of the i n t e r s p o r e  pads 
when the s p o r e s  individualize,  and can  be s e e n  s o m e t i m e s  
a s  "cuffs" on the  conid iospores .  S i m i l a r  conditions w e r e  
found to  apply f o r  a s t r ep tomyce te  with spiny conidia (Ran- 
cour t  and Lecheva l i e r  1964). 

Thus  the  o u t e r  l a y e r  of t he  hyphal wal l  in S t r ep tomyces  
and the  sporangia l  wal l s  in  Actinoplanaceae including Mic ro -  
e l lobospor ia  m a y  be in t e rp re t ed  a s  analogous: they  cove r  
the  spo re -bea r ing  pa r t s .  Moreove r ,  they a l s o  m a y  be un- 
de r s tood  t o  be homologous,  because  they or ig ina te  f r o m  
s i m i l a r l y  s i tua ted  components of t he  ce l l  walls.  In  S t rep to-  
myces m e r e l y  the outer  l a y e r  does  not s e p a r a t e  f r o m  the 
inne r  one, as o c c u r s  with the Actinoplanaceae,  but becomes  
a m o r e  o r  le'ss adherent  p a r t  of t he  spore .  

Cul tures  of Microe l lobospor ia  r e s e m b l e  those  of S t r ep -  
t omyces  v e r y  closely.  
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Cell-wall composition. Cummins and H a r r i s  ( 1956) found 
in  pure cell-wall p repara t ions  of two s t rep tomycetes  hexo- 
samine ,  alanine,  glutamic acid,  glycine and LL-2, 6-di- 
aminopimelic acid. Yamaguchi (1965) and Becker et 51. 
established the s a m e  cell-wall type in all those genera ,  
which, according to  the definition of the S t rep tomycetaceae  
(Lecheval ie r  and Lecheval ie r  1965), a r e  t o  be placed i n  th i s  
family,  i. 5 in S t rep tomyces ,  Streptove rt icil l ium, Chainia, 
A ctinopy cnidium, A ctinos po rangium, and li kew is e in Mi c r 0- 
ellobosporia. IMET 188 posses ses  th i s  cell-wall composi- 
t ion a l so  ( P r a u s e r  1966). Within the Actinomycetales th i s  
type fu r the r  occur s  only in some  nocardioform* o rgan i sms  
( P r a u s e r  1966). 

Serology. Cell-wall antibodies against  S t rep tomyces  
g r i s e u s  ATCC 10971 w e r e  tes ted  with polysaccharide ex- 
t r a c t s  (Boivin and Mesrobeanu 1937) of 48 s t r a ins  f r o m  15 
genera  of the Actinomycetales by means  of the  agar -ge l  
diffusion technique. With the exception of homologous r eac -  
t ions the antibpdies precipitate only with polysaccharide ex- 
t r a c t s  of the two Microellobosporia s t r a ins .  While ,M. flavea 
antibodies only gave the  homologous reaction, those of M E T  
188 w e r e  ve ry  weakly active against  polysaccharide ex t r ac t s  
of Nocardia corall ina (syn. Mycobacterium a g r e s t e )  ATCC 
4273, ,N. opaca (syn. M. crystallophagum) ATCC 4276, one 
of the seven  Streptosporangium s t r a i n s  and Thermopoly- 
s p o r a  rectivirpula.  F r o m  the-  c l e a r  . r e su l t s  obtained with 
- S. g r i seus  antibodies a cer ta in  s imi l a r i t y  of S t rep tomyces  
and Microellobosporia antigens m a y  be concluded. 

Phage  susceptibility. F r o m  composted so i l s  36 phages 
w e r e  isolated.  Each  of t hese  was  effective against  one o r  
m o r e  s t r a ins  of 9 genera  of Actinomycetales. All  together 
80 s t r a ins  of 20 genera  of Actinomycetales w e r e  tested.  
F ive  of the phages attacked as many as 24 of 26 Strepto- 
myces  s t r a ins ,  ' Actinomyces biverticil latus N 11 189 ( f rom 
Dr. G. F. Gause),  Chainia poonensis RIA 563, Actinopycnid- 
- i um caeru leum RIA 729, Actinosporangium violaceum RIA 
655, Microellobosporia flavea IMRU 3857, and IMET 188, 
but neve r  s t r a i n s  of other fami l ies  including Streptosporan- 
g ium,  Actinoplanes, and Spiri l lospora.  The  two Microello- 
bosporia s t r a i n s  were  susceptible only to such phages that 

. 

* "Nocardioform" organisms,  quite independently of. t he i r  
taxonomic position, a r e  defined as producing a t r u e  sub- 
s t r a t u m  mycel ium,  which l a t e r  b reaks  up into s h a r t  seg-  
ment  8 .  
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in addition were  exclusively virulent f o r  s t r a ins  of genera 
of the Streptomycetaceae.  Vice ve r sa  Bradley gt &. (1961) 
did not find Streptomyces s t r a ins  sensit ive to  a n  Actino- 
planes phage. Evidently, the Streptomycetaceae and the 
Actinoplanaceae studied so far differ in the i r  sensit ivity to  
polyvalent actinophages. Microellobosporia behaves like the 
genera of Streptomycetaceae.  

Na phages were  found which attacked both Streptomyces 
and Nocardia s t r a ins  as it was reported by Bradley and An- 
de r son  (1958) and Bradley e t  &. though Nocardia as teroides  
ATCC 3308, Nocardia farcinica PSA 162, ,N. pel le t ier i  RIA 
476, ,N. lutea CBS, ,N. corall ina ATCC 4273, N. opaca ATCC 
4276, some  unidentified nocardias ,  some  yellow nocardio- 
f o r m  s t r a ins  ( P r a u s e r  1967) including ,N. turbata  ((brskov's 
motile nocardia No. 27), Promicromonospora c i t r ea  RIA 562 
were  tested.  
- DNA. Tsyganov e t  4. (1 966) reported for  t h ree  s t r a ins  

of Microellobosporia c inerea,  _M. flavea and _M. violacea 
the base compositions of t he i r  DNA's as 67. 6 to 68. 4% GC. 
IMET 188 was proved to contain 67.470 ( P r a u s e r  1966). In 
consideration of all other facts  this  indicates that  all inves- 
t igated Microellobosporia s t r a ins  a r e  closely related. But 
the ascer ta ined GC-ratios do not permit  conclusions as t o  
the taxonomic interrelationships between Microellobos poria 
on the one hand and the Streptomycetaceae o r  Actinoplana- 
- ceae on the other,  because the reported data on these  taxa 
a r e  r a the r  similar (67-7470 GC, and 68.5-73. WO GC). The 
GC- ratios of Microellobosporia a r e  relatively low. This  
fact  could be interpreted to  indicate a somewhat isolated 
position compared with the other  genera with unbreaking 
s u bs t r a tum mycelium. 

Remark.  The s t r a in  9-41 with meso-DAP and Microello- 
bosporia-like sporangia which contain motile spo res  (Hig- 
gins e t  51. 1967) in our opinion would not belong t o  Micro-  
e llobo s po ria.  
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