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i n t e r m e d i a t e s ;  a n d  d e o x y g e n a t i o n  r eac t ions  ( reac t ion  (4), 
F igure)  c a n n o t  be  a good mode l  for c a t a l a se  a c t i v i t y  (as 
opposed  to  t he  c a t a l a t i c  a c t i v i t y  of free i ron  sa l ts  24) 
because  ca t a l a se  c o m p o u n d  I c a n  r e a c t  w i t h  n u m e r o u s  
o t h e r  h y d r o g e n  d o n o r s  x~,26 whose  o x i d a t i o n  p r o d u c t s  do  
n o t  form complexes  w i t h  fe r rous  i ron.  

Rdsumd. L ' a u t e u r  c r i t i que  l ' id6e que  la p o l a r o g r a p h i e  
d 6 m o n t r a  l ' ex i s t ence  de  complexes  d ' h 6 m a t i n e  ferreuse 
avec  le peroxide ,  ac t i f s  d a n s  la  ca ta lyse .  D ' a u t r e s  ex-  
p6r iences  m o n t r e n t  que  les d6riv6s de  l ' h 6 m a t i n e  e t  du  
p e r o x y d e  son t  i n s t ab l e s  e t  p r o v o q u e n t  la d 4 g r a d a t i o n  de 
la p o r p h y r i n e .  Les complexes  de la ca t a l a se  et  du  pe roxyde  

ne  s o n t  pas  ac t i f s  p o l a r o g r a p h i q u e m e n t  e t  c o n t i e n n e n t  pro-  
b a b l e m e n t  le fer k l ' 6 t a t  fer r ique .  L a  th6or ie  de WEST- 
HEIMRR sur  Fac t ion  de la ca ta l a se  ne  s ' accorde  pas  avec  les 
fe l ts  d 6 m o n t r a n t  que  les d6r iv6s  f e r reux  n ' a p p a r a i s s e n t  
p a s  d a n s  ta  r6ac t ion  e t  que  les complexes  avec  te pe roxyde ,  
a u t r e  q u e  le p r e m i e r  compos6,  s o n t  inact i fs .  O n  ne  p e u t  
pas  6 t ab l i r  d ' a n a l o g i e  b ien  fond6e e n t r e  la ca t a l a se  p ropre -  
m e n t  d i te  e t  l ' h 6 m a t i n e  l ibre.  

P. NICHOLLS 

Molteno Institute o] Biology and Parasitology, University of 
Cambridge (England), April 27, 1962. 

A n  E n z y m e ( s )  f r o m  a S t r e p t o m y c e s  sp.  t o  P r e p a r e  
Mould 'Protoplasts' 

D u r i n g  r e c e n t  years  i t  h a s  b e e n  s h o w n  t h a t  e n z y m e s  
f rom Streptomyces sp. are  a useful  tool  for t he  s t u d y  of 
b a c t e r i a l  s t ruc tu res .  WELSCH 1 h a s  r ecen t l y  r ev iewed  t h e  
f ield a n d  desc r ibed  t h e  d i f f e ren t  o r g a n i s m s  a n d  t h e  
t e c h n i q u e s  b e i n g  used b y  t h e  d i f f e ren t  workers .  

Severa l  i n s t ances  of ' p r o t o p l a s t '  f o r m a t i o n  f rom h y p h a e  
of a n u m b e r  of m o u l d  species were r ecen t l y  r e p o r t e d  as 
r e su l t i ng  f rom a d e s t r u c t i o n  of m o u l d  cell-wall,  in  pa r t i c -  
u l a r  in  t h e  case of g u t  ju ice  of t h e  sna i l  Helixpomatia in- 
d u c i n g  p r o t o p l a s t  f o r m a t i o n  ~,8. R e p o r t s  f rom o u r  labo-  
r a t o r y  show t h e  f o r m a t i o n  of p r o t o p l a s t s  l i ke - s t r uc tu r e s  
f rom a large  n u m b e r  of mou lds  p r e p a r e d  b y  the  use of t h e  
g u t  ju ice  of t h e  sna i l  n a m e d  before* as well  as t h e  ob-  
t e n t i o n  of p r o t o p l a s t s  f rom va r ious  yeas t  species employ-  
ing  a n  e n z y m e  p r e p a r a t i o n  ( s t r epzyme)  f rom Streptomyces 
GM ~. O u r  a ims  are  to  t e s t  t h e i r  p o t e n t i a l  ac t iv i t i e s  u p o n  
t h e  va r i ous  m o u l d  c o m p o n e n t s  t h a t  are  be ing  i so la ted  in 
t h i s  a n d  o t h e r  l abora to r ies ,  s ince t h e  r e su l t s  of such  work  
m i g h t  well  e n l i g h t e n  ou r  knowledge  of funga l  s t ruc tu res .  

A t  t h e  m o m e n t  r e sea rch  is in progress  d e v o t e d  to  a 
c o m p a r a t i v e  s t u d y  of t h e  a c t i o n  of sna i l  a n d  S t r e p t o -  
myces  e n z y m e s  u p o n  seve ra l  yeas t s  a n d  mou lds  w i t h  t h e  
a im  of f ind ing  ou t  w h e t h e r  t r a n s f o r m a t i o n  in to  ' p r o t o -  
p l a s t s '  b y  these  p r e p a r a t i o n s  occurs  t h r o u g h  s imi la r  
m e c h a n i s m s  a n d  w h e t h e r  d i f fe rences  are  to  b e  f o u n d  in  
t h e  r e sponse  of va r ious  species a n d  s t ra ins .  I n  t h e  follow- 
ing, we sha l l  on ly  show v e r y  b r ie f ly  t h a t  t he  s t r e p z y m e ,  
t h a t  is a su i t ab l e  cu l tu re  f i l t r a t e  f rom ou r  Streptomyces sp. 
s t r a i n  GM, c o n t a i n s  (one or  var ious)  p r inc ip les  ac t ing  
specif ical ly  u p o n  g i v e n  species of fungi.  T h e  p rope r t i e s  of 
t h i s  a g e n t  c lea r ly  show t h a t  i t  is a p r o t e i n  a n d  a n  en-  
zyme  8.L S tud ie s  a re  n o w  in progress  o n  i den t i f i c a t i on  of 
t he  e n z y m e  ac t iv i t i e s  to  be  found  in t he  cu l tu re  f i l t r a t e  
p r e p a r a t i o n  of Streptomyces GM a n d  will  be r e p o r t e d  else- 
where.  

The  s t u d y  was  ca r r ied  o u t  w i t h  t he  fungi  Mucor sphaero- 
sporum, Penicillium italicum, d spergillus nidulans, Fusa- 
rium culmorum, Verticillium hemileiae, Helmintosporium 
gramineum a n d  Alternaria citri w h i c h  were  s u b m i t t e d  to  
t he  ac t ion  of t he  Streptomyces enzyme.  T r a n s f o r m a t i o n  
i n to  ' p r o t o p l a s t s '  u n d e r  t h e  in f luence  of a su i t ab l e  con-  
c e n t r a t i o n  of s t r e p z y m e  was o b t a i n e d  w i t h  n e a r l y  all of 
t h e m ,  Alternaria citri a n d  Helmintosporium gramineum 
be ing  the  on ly  except ions .  I t  is necessa ry  to  s t a t e  t h a t  t h e  
ra te ,  comple t eness  a n d  e x t e n t  of the  t r a n s f o r m a t i o n ,  v a r y  
wide ly  acco rd ing  to  t he  o rgan i sm u n d e r  cons ide ra t ion .  

Y o u n g  h 3 ~ h a e  of e ach  of t h e  a b o v e - n a m e d  m o u l d  
species  were  o b t a i n e d  b y  i nocu l a t i ng  a sma l l  v o l u m e  of a 

spore  suspens ion  of s l a n t  cu l tu re s  in to  l iqu id  Czapek  
m e d i u m .  Af t e r  a g r o w t h  pe r iod  of 18-24  h a t  28°C, u n d e r  
v igorous  ae r a t i on ,  t h e  m y c e l i u m  was  h a r v e s t e d  b y  cen t r i -  
fuga t ion  a n d  t h o r o u g h l y  w a s h e d  w i t h  d is t i l led  water ,  
T h e n  t h e  m y c e l i u m  was r e s u s p e n d e d  a t  a low d e n s i t y  in 
0.1 M p h o s p h a t e  buf fe r  p H  6.8 c o n t a i n i n g  0 . 8 M  m a n n i t o l .  
I t  shou ld  be  n o t e d  t h a t ,  in  o u r  e x p e r i m e n t s ,  n o  Mg++ or 
Ca++ were  a d d e d  to  t h e  m e d i u m .  

Fo r  c o n v e r s i o n  of t h e  mou ld  h y p h a e  in to  ' p r o t o p l a s t s ' ,  
0.2 ml  of t h e  e n z y m e  p r e p a r a t i o n  was  a d d e d  pe r  ml  of 
i n c u b a t i o n  mix tu re .  Af te r  3 h i n c u b a t i o n  a t  30 ° w i t h  
gen t le  shak ing ,  t h e  p r o t o p l a s t s  b e g a n  to  emerge  f rom t h e  
more  suscep t ib le  m o u l d  species, v . g . F ,  culmorum. 

W h e n  myce l i a l  suspens ions ,  s u b m i t t e d  to  t h e  a c t i o n  of 
a su i t ab l e  c o n c e n t r a t i o n  of s t r e p z y m e  in t h e  p resence  of 

The Figure shows 'protoplasts' of Fusarlum culmorum of various sizes 
and some empty cell walls after 41/~ h of incubation under the con- 

ditions described in the text. 
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the stabilizer, are frequently examined, one can generally 
observe several successive stages occurring between the 
initial normal mycelium and the final typical sphere. This 
was particularly well seen in the case of Fusarium culmo- 
rum. The first effect to be observed after 3 h incubation is 
the concentration of a region of the cytoplasm in one point 
of the filament. In a few cases, a large portion of the fila- 
mentous par t  remained empty. The cytoplasm, enclosed 
in its semipermeable membrane, bulges through some 
points of possibly lowered resistance, assuming progres- 
sively a spherical shape, finally taking the shape of a 
typical 'protoplast ' .  At  a given moment the appendages 
were lost and spherical protoplast-like bodies of various 
sizes were left. When the concentration of strepzyme is too 
high, the transformation may occur so quickly that  the 
sequence of events cannot be followed. 

'Protoptast '  forms appear as highly contrasted struc- 
tures in phase-contrast microscopy. During the course of a 
prolongued incubation, and mainly for dilution with water, 
these structures become thinner and undergo lysis. Under 
optimal conditions, the osmotic structures were visible for 
after 26-72 h. With  the organisms most sensitive to lysis, 
ghosts of spherical forms were not seen, sometimes a few 
debris were observed in the preparations. 

Transformation of mould mycelia into 'protoplasts' 
under the influence of strepzyme appears to be a rather 
general phenomenon. Among the large number of organ- 
isms studied, the stmptomyces preparation induced mot- 

phological abnormalities of the mycelium of most of the 
strains tested, which can be considered as intermediary 
stages. The same type of abnormalities were also observed 
in germinating conidia of various fungi. 

The stability of the strepzyme-induced 'protoplasts' is 
also quite variable: in some cases, l~ i s  is evident after 
short incubation, while, in some others, spherical bodies 
are stable for many hours, suggesting that such bodies are 
not quite identical with true protoplasts t. Studies on the 
stability, regeneration and other properties of the osmotic 
structures will be described elsewhere. 

R&um~. ~ auteurs montrent l'action d'une prepa- 
ration enzymique du Stvtptomycts GM sur la paroi cellu- 
laire des champignons, dormant lieu ~ la formation de 
, protoplastes,. De tous lea champignons trai t~  avec l'en- 
zyme (strepzime), F t ~ u m  ttdmorum semble s'gtre 
montr6 le plus sensible ~ cette digestion enzymatique. 

M. J. R. AGUIRRE, I. Ga~CtA-ACHA, 
and J. R. VILLANUEVA 

Centro de Investigaciones Bioldgicas, Conse~o Superior de 
Investigaciones Cisntqicas, Madrid (spain), July 30, 1962. 
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A g g r e g a t i o n  of  Cel ls  I so la ted  f r o m  Vegeta l ized  
and  A n i m a l i z e d  Sea  U r c h i n  E m b r y o s  

In a previous paper it has been shown that  cells isolated 
from sea urchin embryos aggregate, giving rise to almost 
normal larvae (GIuDICE 1). Some of the metabolic proper- 
ties of the isolated ceils have also been described (GIu- 
DICE2). 

The problem of whether or not the cells isolated from 
stages of development from blastula to the early pluteus 
are able to change their pattern of differentiation, was dis- 
cussed but no satisfactory answer could be given. In an 
at tempt  to contribute to its solution, experiments have 
been performed using chemically vegetalized or animalized 
embryos. The results described in this note show that the 
altered pat tern of differentiation is retained in the process 
of aggregation thus strengthening the suggestion that, at 
the stages examined, the possibility of changing the 
pattern of differentiation is very limited, if it exists at all 
(GIuDICE 1). 

Vegetalization was achieved by treating the fertilized 
eggs with 0.066M LiC1 in sea water for a period of 18 h 
(LINnAHL3). 

Animalization was induced by treatment with 0.001 M 
ZnSO~ in sea water  for the same length of time (LALLI~'). 

At the t ime of the disaggregation, the embryos had 
reached the stage of young blastula. In the case of the 
vegetalized embryos, some experiments with exo-gastrulae 
were also performed. 

Cell isolation and aggregation were carried out following 
the procedure previously described. 

The cells isolated either from vegetalized blastulae or 
from exogastrulae (i.e. before or after the appearance of 
the visible signs of vegetalization), aggregate within a few 
hours in the same way as the cells of normal embryos. 
After about  24 h, the aggregates are of the average size of 

the normal embryos and appear as solid spheres but they 
fail to exhibit the rotary motion typical of the aggregates 
from normal embryos. Sometimea they cluster together 
into larger masses. The histological sections show that the 
aggregates almost completely lack a continuous outer 
ectodermal lining. The ectodermal cells in fact are clustered 
into small groul m scattered on the surface of the aggre- 
gates. Most of the surface instead is covered by a layer of 
endothelial-like flattened cells (Figure 1). The aggregates 
remain as solid masses and neither blastocoelic cavity nor 
intestine, nor spicules have ever formed. Sometimes a few 
pigmented cells have been seen. After a few days (about 4) 
in culture, they usually degenerate. Also the cells isolated 
from the animalized embryos aggregate in the usual way 
during the first few hour,. However, they give rise to 
aggregates usually three to four times smaller than a 
normal embryo. After about 24 h the aggregates appear as 
hollow spheres surrounded by long cilia, which keep them 
in motion. Some of the aggregates are very small and in 
this case it is doubtful whether or not a cavity exists. The 
histological sections confirm these observations. 

No further evolution of these aggregates has been ob- 
served, and they degenerate after a few days. Neither 
pigmented cells nor spicules have been found. 

The almost complete lack of external epithelial lining is 
clearly demonstrative of the vegetalized character of the 
aggregates from vegetalized embryos. The lack of blasto- 
coelic and intestinal cavities (which on the contrary appear 
very early in the aggregates from normal embryos), as 
well as of skeleton, may be due to the absence of the 
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