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A Bacteriocinogenic Type 1 Strain of 
Klebsiella pneumoniae 

P r o d u c t i o n  of bac t e r i oc i n s  is a p r o p e r t y  found  in  m a n y  
g roups  of b a c t e r i a  (HAMON a n d  Pt~RON 1). HAMON ~ f o u n d  
t h a t  co l ic inogeny  could be  t r a n s f e r r e d  f rom Escher ichia 
coti to  Klebsiella pneumoniae, a n d  more  r e c e n t l y  (HAMoN 
a n d  P£RON x) r e p o r t e d  t h a t  m a n y  s t r a i n s  of Klebs ie l la  
a n d  Aerobacter aerogenes p r oduce  bac te r ioc ins  ac t ive  on  
o t h e r  such  s t ra ins ,  a l t h o u g h  n o t  u p o n  t h e  Escherichia coli 
s t r a i n s  used  as col ic in ind ica tors .  

~,Ve h a v e  i n v e s t i g a t e d  t h e  n a t u r e  of t h e  i n h i b i t o r y  a g e n t  
re leased  b y  K. pneumoniae s t r a i n  1.2. Th i s  s t r a i n  is of  
c apsu l a r  s e ro type  l (A) a n d  was k i n d l y  p r o v i d e d  b y  
Professor  J .  P. D u o m D .  I t  is de r ived  d i r ec t ly  v ia  ser ia l  
subcu l t u r e s  f rom N.C.T.C. s t r a i n  5054. CIucT~ e t  al. ~ re- 
p o r t e d  t h a t  t h e i r  s t r a i n  52144, also de r ived  or ig ina l ly  
f rom N.C.T.C. 5054 was lysogenic  for UV- induc ib l e  bac-  
t e r i ophage  ac t ive  on  K. pneumoniae s t r a i n  B7380. 

Fo l lowing  t h e  m e t h o d  of FREDER1CQ 4 s t r a i n  1.2 was  
g rown  for two  days  as s t a b  inocu la  in  n u t r i e n t  aga r  p la tes .  
The  surface  of t h e  p la t e s  was  t h e n  s ter i l ized b y  br ief  ex-  
posure  to  ch lo ro fo rm v a p o u r ,  a n d  a sof t  n u t r i e n t  aga r  
ove r l ay  seeded w i t h  p o t e n t i a l  bac t e r i a l  i n d i c a t o r  s t r a in s  
was added .  Af t e r  o v e r n i g h t  i n c u b a t i o n  t he  p la tes  were  
e x a m i n e d  for zones of i n h i b i t i o n  cen t e r ed  on  t h e  u n d e r -  
ly ing  s t a b s  of s t r a i n  1.2. S t r a i n  1.2 was  f o u n d  b y  this ,  
a n d  b y  o t h e r  m e t h o d s  also, to  p r oduce  i n h i b i t o r y  a c t i v i t y  
aga in s t  12 of 47 o t h e r  Klebs ie l la  s t ra ins ,  i nc lud ing  some 
n o n - c a p s u l a t e  s t ra ins .  No i n h i b i t i o n  of col icin i n d i c a t o r  
s t r a i n s  E. coli K-12,  E. coil B-1 a n d  Shigella dysenteriae 
-,,,,,as obse rved .  

A t t e m p t s  were  m a d e  to  p r o p a g a t e  t h e  i n h i b i t o r y  
agent ( s )  re leased  b y  s t r a i n  1.2. Cores of a g a r  were  c u t  
f rom zones  of i n h i b i t i o n  on  t e s t  p l a t e s  a n d  s h a k e n  in  
sma l l  v o l u m e s  of b r o t h .  These  b r o t h  e tua tes  a n d  ser ia l  
d i lu t ions  were s ter i l ized b y  f i l t ra t ion ,  b y  ch lo ro fo rm 

t r e a t m e n t ,  or  b y  s t r e p t o m y c i n  a n d  spo t  t e s t e d  on to  
su i t ab l e  i n d i c a t o r  s t ra ins .  I n  al l  cases t h e r e  was a g r a d u a l  
d i m i n u t i o n  of i n h i b i t o r y  a c t i v i t y  a n d  in no  case were 
t h e r e  o b s e r v e d  d i sc re te  p l aques  i n d i c a t i v e  of t h e  p resence  
of bac t e r i ophage .  S imi la r  t e s t s  were  p e r f o r m e d  w i t h  aged  
b r o t h  cu l tu re s  a n d  w i t h  U V - i r r a d i a t e d  cells g r o w n  in  
b r o t h .  I n  t h e  l a t t e r  case a cons ide rab le  inc rease  in  t h e  
t i t e r  of i n h i b i t o r y  a c t i v i t y  was  o b s e r v e d  b u t  a g a i n  no  
p h a g e  p l aques  were  vis ible .  A t t e m p t s  to  c o n c e n t r a t e  t h e  
i n h i b i t o r y  a c t i v i t y  b y  h igh - speed  c e n t r i f u g a t i o n  gave  
n e g a t i v e  resul ts .  T r e a t m e n t  w i t h  h e a t  (70°C, 10 rain) ,  
w i t h  cc-chymotrypsin ,  or  w i t h  t r y p s i n  r e su l t ed  in  des t ruc -  
t i o n  of a c t i v i t y .  

W e  conc lude  t h a t  K.  pneumoniae, s t r a i n  1.2, releases 
a n  UV- induc ib l e  bac te r ioc in ,  or  bac te r ioc ins ,  a c t i v e  on  
o t h e r  Klebs ie l la  s t ra ins .  

Rdsum& L a  souche  1.2 (N.C.T.C. 5054) de Klebsiella 
pneumoniae est  bac t6r ioc inog~ne .  Sur  47 souches  de 
Klebs ie l la  ~tudi6es  25% se s o n t  r6v~16es sens ibles  k ce t t e  
bac t6r ioc ine .  
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Biosynthes is  of Alkaloids.  On the Transforma-  
t ion of Tyrosine to 3 ,4-Dihydroxyphenyla lanine  

in Papaver somniferum L. Plants  

T h e  a r o m a t i c  a m i n o  acids,  t y ros ine  a n d  3, 4 - d i h y d r o x y -  
p h e n y l a l a n i n e ,  or  t h e i r  b i ochem i ca l  equ iva l en t s ,  a re  in  
genera l  cons idered  as a lka lo id  p recu r so r s  in  Papaver som- 
ni/erum p l a n t s  1-*. P h e n y l a l a n i n e  was  found  to  be  incor-  
p o r a t e d  i n to  t h e  m o r p h i n e  s t r u c t u r e  to  a m u c h  lesser  
degree  ~. T h e  m e c h a n i s m  of p a r t i c i p a t i o n  of t h i s  a m i n o  
ac id  in b i o s y n t h e t i c  r eac t i ons  l ead ing  to o p i u m  a lka lo ids  
is st i l l  a m b i g u o u s .  Us ing  t i ssue  h o m o g e n a t e s  a n d  in f i l t r a -  
t i on  t echn ique ,  we d id  n o t  succeed in  d e m o n s t r a t i n g  t h e  
h y d r o x y l a t i o n  of p h e n y l a l a n i n e  to  t y ro s ine  ~. 

P h e n y l a l a n i n e  a n d  t y ro s ine  occur  in  some  o rgans  of t h e  
p l a n t  o n l y  in t races ,  3, 4 - d i h y d r o x y p h e n y l a l a n i n e  fa i led 
to be de t ec t ed  a t  all  7. T h e  presence  of b i ochem ica l  
e q u i v a l e n t s  of these  subs t ances ,  p h e n y l p y r u v i e  a n d  p-  
h y d r o x y p y r u v i c  acid a t  c e r t a i n  s tages  of p l a n t  deve lop-  
m e n t  was  p r o v e d  8 

I n  p r ev ious  e x p e r i m e n t s  ~, we succeeded in d e m o n s t r a t -  
ing p o l y p h e n o l a s e  a c t i v i t y  in  P. somni/erum p lan t s ,  
w h i c h  m i g h t  be  in  r e l a t i on  to  o x i d a t i v e  a n d  o x i d a t i v e -  
coupl ing  r eac t i ons  i n v o l v e d  in  b i o s y n t h e t i c a l  m e c h a -  

n isms.  W e  were the re fo re  i n t e r e s t e d  in i n v e s t i g a t i n g  the  
i n d i v i d u a l  r eac t ion  s teps ,  f i rs t  of al l  t h e  t r a n s f o r m a t i o n  ot 
t y ro s ine  to 3, 4 - d i h y d r o x y p h e n y l a l a n i n e ,  wh ich  fai led to 
be d e t e c t e d  in  p o p p y  p lan t s ,  a l t h o u g h  d o p a m i n e  was 
d e m o n s t r a t e d  as a s ign i f i can t  p r ecu r so r  in  rad io iso topic  
feeding e x p e r i m e n t s  10. 

W e  h a v e  ca r r ied  o u t  e x p e r i m e n t s  in  v i t r o  w i t h  ace tone  
powde r s  of roo t s  col lec ted  in  t h e  v e g e t a t i o n  p h a s e  of 
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