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O c c u r r e n c e  of A c t i n o p h a g e  on L y s o g e n i c  Streptomyces violaceoniger 

Act inophages  were r epo r t ed  to  occur  in  va r ious  species 
of Streptomyces viz. ,  S; venezuIae $13,  S. griseus $104,  
S. cinnamomeus, S. chrysomallus, S. olivaceus a n d  S. aureo- 
[aciens l-v. CLAIR a n d  McCoY s i so la ted  9 s t r e p t o m y c e t e  
phages  f rom soil a n d  t e s t ed  for hos t  r ange  a n d  found  t h a t  
t h e y  were specific to  t h e  genus.  I t  was  d e m o n s t r a t e d  t h a t  
S. violaceoniger was suscep t ib le  to  the  phage  i so la ted  f rom 
the  homologous  host ,  S. griseus s. 

D u r i n g  t h e  s t u d y  on  an t agon i s t i c  a c t i n o m y c e t e s  f rom 
P u n j a b  soils in  1970-71, large n u m b e r s  of s t r e p t o m y c e t e s  
were isolated.  A cu l tu re  w h i c h  was iden t i f i ed  as Strepto- 
myces violaceoniger SV. 17 was used ex t ens ive ly  for  dif- 
f e ren t  e x p e r i m e n t s  for  a p p r o x i m a t e l y  one year .  The  
cu l tu re  was s to red  in s l an t s  w i t h o u t  a n y  t r a n s f e r  for  6 
m o n t h s  a t  4~ W h e n  t he  s l a n t  was  used for t r ans fe r ,  i t  
was  found  t h a t  t he  subcu l tu re  d id  no t  grow well. Af te r  
4 days,  t h e  o r g a n i s m  e x h i b i t e d  some smal l  c i rcular  clear  
zones. I n  s h a k e n  b r o t h  cu l tu res  i t  showed  t u r b i d i t y  in  
c o n t r a s t  to  t h e  spher ica l  g r a n u l a r  and  I loccu len t  g r o w t h  
cha rac t e r i s t i c  of n o r m a l  s t r ep t om yce t e .  So i t  was  t h o u g h t  
t h a t  S. violaceoniger SV. 17 m i g h t  h a v e  car r ied  some lyr ic  
agen t s  since i ts  i so la t ion  b u t  t h a t  ' s p o n t a n e o u s '  lysis  
occur red  on  t h e  f i rs t  s u b c u l t u r e  a f t e r  s torage  a t  v e r y  low 
t e m p e r a t u r e  for a cons iderab le  period.  E x p e r i m e n t s  were 
c o n d u c t e d  to  con f i rm  w h e t h e r  t he  lysis was  due  to  phages .  

Cul tures  were g rown on glucose y e a s t - e x t r a c t  aga r  
s l an t s  (pep tone  0 .5%;  beef  e x t r a c t  0 . 3 % ;  glucose 0 .5%;  
yeas t  e x t r a c t  0 .01% ; aga r  2% ; p i t  a d j u s t e d  to  7.6 before  
au toc lav ing) .  Glucose y e a s t - e x t r a c t  b r o t h  was used for 
s h a k e r  g rown cul tures .  Two s t r a in s  of S. violaceoniger 
SV, 17 a n d  SV. 17-1 were used t h r o u g h o u t  t he  exper i -  
men t s .  S t r a i n  SV. 17 looked like an  a p p a r e n t l y  h e a l t h y  
s t r e p t o m y c e t e  w h i c h  d id  n o t  e x h i b i t  a n y  lysed areas  
cons i s ten t ly ,  whi le  t h e  s t r a i n  SV. 17-1 showed  p laques  in 
the  g r o w t h  wh ich  o therwise  looked normal .  T he  aga r  s l a n t  
cu l tu res  and  s h a k e n  b r o t h  cu l tu res  were i n c u b a t e d  a t  
26-28~ S h a k e n  b r o t h  cu l tu res  were grown in 250 ml  
f lasks  c o n t a i n i n g  50 ml  of glucose y e a s t - e x t r a c t  b r o t h  on  
r o t a r y  shaker .  

S. violaceoniger SV. 17 is macroscop ica l ly  a n o r m a l  
s t r ep tomyce t e .  I t  has  a t h i n  b r a n c h i n g  s u b s t r a t e  m y c e l i u m  
a n d  a t h i c k  f i l a m e n t  of aer ia l  myce l ium.  The  aer ia l  
m y c e l i u m  f ragments ,  a l t h o u g h  no t  v e r y  rapid ly ,  a n d  
produces  conid ia  spher ica l  in shape  a r r a n g e d  in spi ra l led  
conid iophores .  Aga r  colonies are 2 -4  m m  in d iamete r ,  a n d  
are  d a r k  g r ay  t u r n i n g  black.  A v io le t -co loured  p igmen t ,  
w h i c h  t u r n s  to  b l a c k  a t  a l a t e r  s tage  of t he  growth ,  is 
p roduced .  The  s t ra in ,  S. violaceoniger SV. 17-1 is s imi la r  
to  t h a t  of t he  s t r a i n  SV. 17 in m o s t  of t h e  cha rac te r s .  
W h e n  i t  is g rown on aga r  s l an t s  or dishes,  t h e  cu l tu re  
p roduces  a t r ue  b r a n c h i n g  v e g e t a t i v e  m y c e l i u m  a n d  
t yp i ca l  dense  aer ia l  m y c e l i u m  w i t h  cha ins  of conid ia  on  
spi ra l led  conidiophores .  B u t  n u m b e r s  of lyr ic  a reas  w i t h  
c lear  zones of 0.5 to  1.5 m m  in d i a m e t e r  were  obse rved  in 
t he  growth .  W h e n  t he  p l a t e  was  e x a m i n e d  aga ins t  l ight ,  
smal l  c i rcular  clear  a reas  were visible.  W h e n  t he  p laques  
were  obse rved  microscopical ly ,  t he  lyr ic  a reas  were found  
to  h a v e  h y p h a e  of y o u n g  s u b s t r a t e  m y c e l i n m  devoid  of 
p r o t o p l a s m  wh ich  a p p e a r e d  as clear  gaps. P i g m e n t  was 
obse rved  on ly  in t h e  areas  o the r  t h a n  t he  p laques .  
WAKSMAN 7 and  SHIRLING 9 obse rved  s imi la r  p h e n o m e n a  
wh ich  t h e y  refer red  to  as ' ghos t '  h y p h a l  walls  c o n n e c t i n g  
n o r m a l  sect ions  of t he  myce l ium.  These  areas  a p p e a r e d  to  
be  t h e  s i tes  of p h a g e  release.  

B o t h  s t r a ins  of S. violaceoniger were g rown in  s h a k e n  
b r o t h  cul tures .  T h e  flasks,  in  wh ich  SV. 17 were inocula ted ,  
exh ib i t ed  smal l  spher ica l  f loccu len t  g ranules  of macro -  
scopic d i amens ions  s u b m e r g e d  in clear  b r o t h  a n d  t he  

m e d i u m  was free f rom t u r b i d i t y ,  wh ich  is cha rac t e r i s t i c  
of t h e  g r o w t h  of s t r e p t o m y c e t e  in  b r o t h  7, 9. B u t  t h e  f lasks  
in w h i c h  t h e  s t r a i n  SV. 17-1 was grown,  showed  e x t r e m e  
opaque  t u r b i d i t y .  The  c o n t e n t s  of t he  f lasks  in  b o t h  cases 
were cen t r i fuged  a t  3000 r p m  for 15 m i n  and  t he  super-  
n a t a n t s  were passed  t h r o u g h  t he  bac te r io log ica l  f i l t e r  
u n d e r  suct ion.  W h e n  1 ml  of t he  f i l t r a t e  o b t a i n e d  f rom 
SV. 17 was added  to  4-day-old  s h a k e n  b r o t h  cu l tu res  of 
t h e  same s t ra in ,  i t  d id  no t  h a v e  a n y  effect.  W h e n  1 ml  
of t h e  f i l t r a t e  o b t a i n e d  f rom the  f lasks  c o n t a i n i n g  t u r b i d  
g r o w t h  (SV. 17-1) was added  t o  4 days  old s h a k e n  b r o t h  
cu l tu res  of s t r a i n  SV. 17 t he  f loccu len t  g r a n u l a r  g r o w t h  
s t a r t e d  d i s i n t eg ra t i ng  w i t h i n  24 h f rom t h e  t i m e  of addi -  
t i on  of t he  f i l t r a t e  and  t u r b i d i t y  p roduced  in place  of 
clear  b ro th .  SHIRLING 9 r epo r t ed  t h a t  t he  t u r b i d i t y  was 
due to t he  d i rec t  consequence  of myce l ia l  b r e a k d o w n  fol- 
lowing i r regula r  and  s ca t t e r ed  lysis of s egmen t s  w i t h i n  t he  
h y p h a e  a n d  also due  to  sho r t  s u r v i v i n g  segments .  Lyr ic  
debr i s  also c o n t r i b u t e d  to t he  clouding.  E x p e r i m e n t s  were 
r epea t ed  3 t i m e s  a n d  cons i s t en t  resu l t s  were ob ta ined .  

The  fac t  t h a t  S. violaceoniger SV. 17, wh ich  was used for  
nea r ly  1 yea r  a n d  k e p t  u n a t t e n d e d  for 6 m o n t h s  a t  4~ 
p roduced  s p o n t a n e o u s l y  a v a r i a n t  wh ich  e x h i b i t e d  lysis, 
suggests  t h a t  t he  o rgan i sm car r ied  t he  p h a g e  as a p r o p h a g e  
f rom t h e  t i m e  of i ts  i so la t ion  f r o m  the  soil. The  organism,  
wh ich  m a y  be  cons idered  as a lysogenic  host ,  d id  n o t  
e x h i b i t  lysis as long as hos t  a n d  p h a g e  coexis ted  in  a s t a t e  
of equ i l i b r ium a n d  lysis  occur red  w h e n  the re  was  a sh i f t  
in  t he  h o s t - p h a g e  equi l ib r ium.  The  occurrence  of a n  ac t ino-  
p h a g e  on  S. violaceoniger in  n a t u r e  ha s  no t  been  r epo r t ed  
so fa r  10. 

Zusammen/assung. Nachweis  eines A c t i n o p h a g e n  in der  
K u l t u r  eines fiir den  b e t r e f f e n d e n  P h a g e n  wah r sche in l i ch  
lysogenen  S t a m m e s  yon  Streptomyces violaceoniger. Das 
V o r k o m m e n  v o n  A k t i o n s p h a g e n  yon  S. violaceoniger in  
der  N a t u r  is t  b i she r  n i c h t  be sch r i eben  worden.  
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