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Fig. 1. Portion of endothelial cell from canine aorta. Membrane- 
bound cytoplasmic structure contains loosely packed microtubules 
which measure approxhnately 230 A in diameter. Most inicrotubules 
are seen in cross section, but some are sectioned obliquely. Uranyl 
acetate, lead citrate. • 120,000. 

Fig. 2. Portion of endothelial celt from canine aorta. Cytoplasmic 
structure contains erystalloid material with a prominent period of 
130-180 A in one direction. The bounding membrane of this struc- 
ture is frequently obscured because of its juxtaposition to the 
electron-dense erystalloid. Uranyl acetate, lead citrate. • 120,000. 

s t r u c t u r e s  a n d  free c y t o p l a s m i c  mic ro tubu le s .  Similar ly ,  
a poss ible  r e la t ionsh ip  of t he  m i c r o t u b u l e - c o n t a i n i n g  
s t r u c t u r e s  we are r epo r t i ng  to  b o t h  free c y t o p l a s m i c  
m i c r o t u b u l e s  a n d  to  t he  c rys ta l l ine  s t r u c t u r e s  exists .  

A t h i rd  t y p e  of s t r u c t u r e  w h i c h  we observed ,  t he  t u b u -  
la ted  body,  h a s  been  p rev ious ly  descr ibed  in e n d o t h e l i u m  
of r a t  l u n g  8. Th i s  i n f o r m a t i o n  m a y  well be assoc ia ted  w i th  
the  o the r  2 s t r u c t u r e s  descr ibed  in th i s  c o m m u n i c a t i o n  
and  w i t h  c y t o p l a s m i c  m i c r o t u b u l e s  in general .  

Th e  ava i lab le  d a t a  do no t  al low for def in i t ive  in ter -  
p r e t a t i o n  of t h e  morpho log ic  obse rva t ions ,  a n d  t he  func-  
t ion  of t hese  a p p a r e n t l y  re la ted  s t r u c t u r e s  r e m a i n s  prob-  
l emat i c  ~. 

h a n d e l t  es sich u m  r a u h e  paral lele  Mik ro tubu l i  (240 ~_) 
u n d  u m  kr i s ta l l ines  Mater ia l  m i t  e iner  Per iode  yon  
130-180 /k .  Die funk t ione l l e  Kor re l a t ion  y o n  Mik ro tubu l i  
u n d  den  k r i s t a l l inen  S t r u k t u r e n  ist  noc h  unkla r .  
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Zusammen/assung. Es  w u r d e n  2 T y p e n  y o n  m e m b r a n -  
g e b u n d e n e n  Z y t o p l a s m a s t r u k t u r e n  im vor l i egenden  E n -  
do the l  v o n  n o r m a l e n  H u n d e a o r t e n  ge funden .  Teilweise 
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Antigenic Components of Germinated Spores of Bacillus megaterium 

Our  p rev ious  s tud ies  h a v e  d e m o n s t r a t e d  t h a t  t he  
v e g e t a t i v e  fo rm s  of Bacillus megaterium possess  a t  l eas t  
2 a n t i g e n s  in c o m m o n  wi th  i ts  spore  fo rm  1. 

T h e  p r e s e n t  work  is conce rned  w i th  t h e  r e l a t ion  be- 
tween  an t igen ic  c o m p o n e n t s  of m a t u r e  spore,  g e r m i n a t e d  
spore a n d  v e g e t a t i v e  fo rms  of B. megaterium. 

B. megaterium, Par i s  s t ra in ,  was  g rown on a m e d i u m  
cons i s t ing  of: Difco pep tone ,  0 .1%;  Difco m e a t  ex t r ac t ,  
0 .3%;  Difco y e a s t  ex t rac t ,  0 .3%;  m a n g a n e s e  sul fa te ,  
0 .01%;  agar ,  1 .5%;  and  1 0 0 0 m l  of wate r .  Vege t a t i ve  

cells (V) were h a r v e s t e d  a f te r  7 h of i n c u b a t i o n  a n d  were 
w a s h e d  5 t i m e s  w i t h  dist i l led water .  M a t u r e  spores  (MS) 
were h a r v e s t e d  a f t e r  7 d a y s  of i n c u b a t i o n  a n d  were 
w a s h e d  15 t i m e s  in dist i l led water .  For  p r e p a r a t i o n  of 
g e r m i n a t e d  spores,  w a s h e d  m a t u r e  spores  were s u s p e n d e d  
in 0 . 0 2 M  p h o s p h a t e  buffer ,  p H  7.5, to a n  OD of 450 n m  

1 p. MASTROENI, A. NAeeI and A. RoccA, J. Bact. 94, 2073 (1967). 
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Fig. 1. Immuno-electrophoretic diagrams of: GS vs. antiGS; GS vs. 
antiGS, absorbed with MS antigens; GS vs. antiGS, absorbed with 
V antigens. 
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Fig. 2. hmnuno-electrophoretic diagrams of: V vs. antiV; V vs. 
antiV, absorbed with MS antigens; \: vs. antiV, absorbed with GS 
an tigen s. 
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Fig. 3. hnnmno-electrophoretic diagrams of: MS vs. antiMS; IrIS vs. 
antiMS, absorbed with GS and V antigens. 

of 1.0. This  suspension,  fu r the r  d i lu ted  1:20 in the  same 
buffer,  was ge rmina ted  by  incuba t ion  a t  37 ~ for 60 min  
wi th  0 .001M inosine. Germina ted  spores (GS) were 
ha rves t ed  by  cent r i fugat ion  and washed  3 t imes  in dist i l led 
water .  

Cells of the  3 types  were d i s rup ted  ul t rasonical ly  in 
an MSE Mullard appara tus .  Dis in tegra t ion  was comple te  
in 60 rain for vege ta t ive  forms and in 5 h for spores. The 
sonicates  were clarified by  cen t r i fuga t ion  at  15,000 g for 
30 rain a t  4 ~ The extracts ,  conta in ing  soluble ant igens,  
were ad jus ted  to con ta in  c. 10 mg of p ro te ins /ml  2. 

i m m u n e  sera against  these  ant igens  were p repa red  in 
r abb i t s  as previously  descr ibed ~. Immunoe lec t rophore t i c  
analysis  was carried out  according to the  t echn ique  of 
GRABAR. 

-When tes ted  agains t  the i r  homologous  antisera,  GS 
ant igens  showed 8 p rec ip i t a t ion  arcs (Figure 1), V ant i -  
gens showed 14 p rec ip i t a t ion  arcs (Figure 2); and MS 
ant igens  showed 7 p rec ip i t a t ion  arcs (Figure 3). 

Ant i se rum to GS ant igens  was absorbed  wi th  MS 
pro te in  and wi th  V pro te in  (Figure 1) by  ascer ta in ing 
possible ant igens  co mmo n  to  the  3 types  of cells. On 
tes t ing  GS against  these  absorbed  sera, i t  was seen t h a t  
p rec ip i ta t ion  arcs represen t ing  cer ta in  ant igens  had  dis- 
appeared  and t h a t  GS therefore  con ta ined  2 ant igens  
(d, g) in c o m m o n  wi th  MS and 4 ant igens  (d, e, g, h) 
in c o m m o n  wi th  V. Similarly,  tes ts  of V against  ant i -  
sera to V ant igens  which had  been absorbed  wi th  MS 
and wi th  GS prote ins  (Figure 2) revealed t h a t  V and MS 
had  2 ant igens  (6, 13) in common,  and  V and GS had  4 
ant igens  (6, 8, 13, 14) in common.  

These results  m a y  be summar ized  as follows: GS 
conta ins  d, g in c o m m o n  wi th  MS ; GS conta ins  d, e, g, h 
in c o m m o n  wi th  V;  V conta ins  6, 8, 13, 14 in c o m m o n  
wi th  GS; V conta ins  6, 13 in c o m m o n  wi th  MS. 

Thus GS, MS and V have  ant igens  d, g, 6 and 13 in 
common.  However ,  when  MS was tes ted  agains t  ant i -  
serum to MS which had  been absorbed  wi th  GS and  V 
proteins ,  it  was seen t h a t  only  2 ant igens  (E, G), no t  4, 
had d isappeared  (Figure 3), indica t ing  t h a t  GS ant igens  
d and  g were p robab ly  ident ical  wi th  V ant igens  6 and 
13, and wi th  MS ant igens  E and  G. These identi t ies,  are 
conf i rmed by the  ident ical  e lec t rophore t ic  mobil i t ies of 
the  d, 6, and E antigens,  and of the  g, 13, and  G ant igens.  

We m a y  therefore  conclude t h a t  spores, ge rmina ted  
spores and vege ta t ive  cells of B. megaterium conta in  
ant igens  character is t ic  of themselves ,  as well as ant igens  
in c o m m o n  wi th  the  o ther  forms. 

Riassunto. Sono s ta t i  s tud ia t i  gli an t igeni  di forme 
vegeta t ive ,  spore quiescent i  e ge rmina te  di B. megaterium. 
1~ s ta to  possibile ind iv iduare  che le 3 forme possiedono 
sia ant igeni  propr i  sia an t igeni  comuni .  
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