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The presence of ribitol phosphate in bacterial cell walls 
T h e  occurrence  of t h e  nucleot ides  cy t id ine  d i p h o s p h a t e  glycerol and  cy t id ine  d i p h o s p h a t e  ribitoi  
in Lactobacillus arabinosus 1, and  t h e  isola t ion f rom t h i s  o r g a n i s m  of a t r ich loroace t ic  acid-soluble  
po lymer  con ta in ing  g l y c e r o p h o s p h a t e  and  r ibi tol  p h o s p h a t e  res idues  2 sugges ted  to uS t h a t  mac ro  
molecules  con ta in ing  polyol  p h o s p h a t e  res idues  m i g h t  occur  in o ther  cell f ract ions .  Consequen t ly ,  
t h e  cell wal ls  of th i s  and  o the r  bac t e r i a  have  been  e x a m i n e d  by  t e chn iques  or iginal ly  developed 
du r ing  work  on t h e  nucleot ides .  W e  are gra te fu l  to Dr. M. IR. J. SALTON for s amp le s  of cell walls  
wh ich  were p repared  by  m e t h o d s  p rev ious ly  descr ibed by  h i m  3. 

The  wal l s  of L.  arabinosus 17-5 and  of t h e  vege t a t i ve  fo rm of Bacillus subtilis were hydro lysed  
in 2 N-HC1 a t  IOO ° for 3 h and  t he  p roduc t s  e x a m i n e d  by  pape r  c h r o m a t o g r a p h y  in n -propy l  
a l c o h o l - a m m o n i a  (d, o . 8 8 ) - w a t e r  (6:3:  I). W h e n  the  paper  was sp rayed  wi th  the  per iodate-  
Schiff r eagen t s  for t he  de tec t ion  of glycols 4 a s t rong  spot  cor responding  to 1 ,4-anhydror ibi to l  
a n d  a s o m e w h a t  weaker  spo t  of i ts  p h o s p h a t e  were observed.  Considerably  weaker  spo t s  corre- 
spond ing  to i someric  r ibi tol  p h o s p h a t e s  were also detected.  The  colours and  ra te  of deve lopmen t  
of t hese  spo t s  were charac te r i s t i c  of a h y d r o l y s a t e  of a subs t ance  con ta in ing  ribitol  p h o s p h a t e  
res idues  ~. The  ident i f ica t ion  of hyd ro lys i s  p roduc t s  was  conf i rmed by  t h e  use  of s p r a y  r eagen t s  
for p h o s p h a t e s .  I n  add i t ion  to inorganic  phospha t e ,  anhydro r ib i to l  phospha t e ,  and  t he  t races  of 
i someric  r ibi tol  p h o s p h a t e s ,  an  unident i f ied  organic  p h o s p h a t e  was  de tec ted .  A l t h o u g h  t he  n a t u r e  
of th i s  c o m p o u n d  is no t  ye t  es tabl i shed ,  it  p r e s u m a b l y  ar ises  by  hydro lys i s  of an  unident i f ied  
g roup ing  in t he  cell wall. 

Q u a n t i t a t i v e  ana lys i s  of t he  hydro lys i s  p roduc t s  f rom a cell wall  p r epa ra t i on  f rom L. arabi- 
nosus was  carr ied ou t  by  e lu t ion f rom a pape r  c h r o m a t o g r a m  and  d e t e r m i n a t i o n  of t he  p h o s p h o r u s  

o/ con t en t  of t h e  e lu ted  mater ia l .  The  cell walls  con ta ined  3.4 /o p h o s p h o r u s  and  it  was  found  t h a t  
6 7 - 7 6 %  of th i s  could be accoun t ed  for as deg rada t ion  p r o d u c t s  of ribitoI p h o s p h a t e  (i.e. as 
inorganic  phospha t e ,  anhydro r ib i to l  phospha t e ,  and  t races  of ribitol  p h o s p h a t e  isomers) .  The  
a m o u n t  of anhydro r ib i to l  fo rmed  d u r i n g  hyd ro lys i s  was  e s t i ma t ed  by  v isual  compar i son  on pape r  
wi th  s t a n d a r d  a m o u n t s  of a u t h e n t i c  mater ia l ,  us ing  t he  per iodate-Schiff  sp r ay  reagents .  The  
va lues  ob ta ined  suppo r t e d  t he  view t h a t  inorganic  p h o s p h a t e  fo rmed  du r ing  hydro lys i s  of t he  
cell wal ls  was  der ived largely f rom ribi tol  p h o s p h a t e  res idues.  F r o m  these  resu l t s  it follows t h a t  
a b o u t  2 o %  of t he  cell wall  cons i s t s  of r ibi tol  p h o s p h a t e .  The  walls  of B. subtilis conta in  4.2 % 
p h o s p h o r u s  and,  a l t h o u g h  q u a n t i t a t i v e  i n fo rma t ion  is no t  ye t  avai lable,  pape r  c h r o m a t o g r a m s  
of h y d r o l y s a t e s  were ind i s t ingu i shab le  f r o m  those  ob ta ined  f rom L. arabinosus. This  sugges t s  t h a t  
B. subtilis cell wal ls  m a y  con ta in  nea r ly  3 ° % of r ibi tol  phospha t e .  

We  conclude  t h a t  r ibi tol  p h o s p h a t e  is an  i m p o r t a n t  c o m p o n e n t  of t he  cell walls  of L.  arabi- 
nosus and  B. subtilis. I t  h a s  no t  ye t  been possible  to e x a m i n e  m a n y  different  bac te r i a  bu t  prel imi-  
n a r y  e x p e r i m e n t s  have  failed to d e m o n s t r a t e  t he  presence  of polyol  p h o s p h a t e s  in the  walls  of 
Microeoccus lysodeikticus and  Escherichia coli. T he  sens i t i v i t y  of t he  m e t h o d ,  however ,  m a y  no t  
be suff icient ly h igh  to  de tec t  t r aces  of r ibi tol  p h o s p h a t e  in these  o rgan isms .  I t  would  seem t h a t  
t he  presence  of r ibi tol  p h o s p h a t e  res idues  in t he  cell wall  m a y  be re la ted  to the  metabo l i c  s t a te  
of an  organism,  s ince no t race  of t he  c o m p o u n d  was  de tec ted  in spore  walls  of B. subtilis. 

A l t h o u g h  t h e  above  resu l t s  give no ind ica t ion  of t h e  w a y  ill which  t he  r ibi tol  p h o s p h a t e  
res idues  are b o u n d  chemica l ly  wi th  t he  o the r  cell wall  componen t s ,  it  is reasonable  to a s s u m e  
a s imi la r i ty  be tween  t he  pa r t  of t he  wall  con ta in ing  ribitol  p h o s p h a t e  and  t he  t r ichloroacet ic  
acid-soluble po lymer  isolated earl ier  f rom L. arabinosus. I t  is in te res t ing ,  however ,  t h a t  a l t hough  
t h e  p o l y m e r  con ta ins  more  g lyce rophospha t e  t h a n  ribitol  phospha t e ,  we were unab le  to de tec t  
glycerol or  i t s  p h o s p h a t e s  in h y d r o l y s a t e s  of bac ter ia l  cell walls.  On  t he  o the r  hand ,  if t h e  t r ichloro-  
acet ic  acid-soluble  ma t e r i a l  is a m i x t u r e  of a g lyce rophospha te  po lymer  and  a r ibi tol  p h o s p h a t e  
po lymer ,  t h e n  a metabol ic  re la t ionsh ip  be tween  t he  l a t t e r  and  t he  cell wall s u b s t a n c e  would  

seem probable .  J.  BADDILEY 
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