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The accumulation of indole-3-91ycerol by tryptophan auxotrophs of 
Escherichia coli 

I n  prev ious  s tudies  f rom th i s  l abora to ry  I an  unident i f ied  indole de r iva t ive  was  discovered as a 
p roduc t  which  a c c u m u l a t e d  in the  cu l tu re  fluids of severa l  t r y p t o p h a n - r e q u i r i n g  m u t a n t s  of 
Escherichia coli, s t ra in  B. Subs tances  wi th  s imilar  p roper t ies  were s u b s e q u e n t l y  and  i n d e p e n d e n t l y  
descr ibed in s tudies  w i th  t r y p t o p h a n  a u x o t r o p h s  of o ther  s t r a ins  of Escherichia coli 2-4, Salmonella 
typhimurium s and  Glomerella cingulata 6. On t he  bas is  of nu t r i t i ona l  and  metabol ic  p a t t e r n s  of 
t he  m u t a n t s ,  t he  s u b s t a n c e  was  impl ica ted  as a possible in t e rmed ia t e  in t he  convers ion  of a n t h r a -  
nilic acid to indole. The  d iscovery  by  YANOFSKY 7 of indole-3-glycerol p h o s p h a t e  as an  i n t e rmed ia t e  
in the  enzymic  convers ion  of an th ran i l i c  acid ha s  offered a clue for t he  ident i f ica t ion of t he  ac-  
c u m u l a t e d  p roduc t .  In  conf i rmat ion  of YANOFSKY'S sugges t ion  7, the  c o m p o u n d  has  been identif ied 
as indole-3-glycerol.  

The  c o m p o u n d  was  isolated f rom cul tures  of s t r a in  B-42, a t r y p t o p h a n  a u x o t r o p h  of E. coli 
which  could also use  indole, b u t  no t  an th ran i l i c  acid, for growth.  The  o r g a n i s m  was grown wi th  
aera t ion  for 3 days  in 6 1 of a minera l  sa l ts -glucose m e d i u m  con ta in ing  t r y p t o p h a n  (2/zg/ml) 
and  an th ran i l i c  acid (IO #g/ml) .  Af te r  r emova l  of t he  bac te r ia  by  cen t r i fuga t ion ,  the  c o m p o u n d  
was  r emoved  f rom the  fluid by  adso rp t i on  to charcoal  (Darco 2o × 40). The  charcoal  was washed  
copiously  wi th  wa te r  and  t h e n  wi th  IO and  25 % e thanol .  E lu t ion  f rom the  charcoa l  was  ach ieved  
wi th  95 % e thanol .  Fol lowing concen t r a t ion  to a smal l  volume,  t he  c o m p o u n d  was  prec ip i ta ted  
by  t he  slow add i t ion  of wa te r  a n d  chilling. R epea t ed  prec ip i ta t ions  f rom alcoholic  solut ion by  
wate r  even tua l l y  yie lded a c h r o m a t o g r a p h i c a l l y  pure  t a n  powder.  Ana lys i s  gave  the  following 
pe rcen tages :  C, 64.9; H,  6.53; N, 6 . 7 3 - - c a l c u l a t e d  for CIIHIaNO~: C, 63.7; H,  6.28; N, 6.75. 

Ident i f ica t ion  was  based  on t he  repor ted  proper t ies  for indole-3-glycerol  p h o s p h a t e  7 and  on 
a compar i son  wi th  a u t h e n t i c  indole-3-glycerol  which  was  ob ta ined  by  the  ac t ion  of alkaline 
p h o s p h a t a s e  on a sample  of t he  p h o s p h a t e  (generously suppl ied  by  Dr. YANOFSKY). The  following 
proper t ies  served as cr i ter ia  for ident if icat ion.  

i. Ultraviolet absorption: M a x i m u m  a t  28o m/ , ;  m i n i m u m  a t  240 m/z wi th  opt ical  dens i ty  
3 ° % t h a t  of m a x i m u m ;  opt ical  dens i t y  rat ios,  29o/26o = i . i ,  26o/28o = o.62; a na r row shoulder  
in t he  r ange  of 27o-276 m/~ a n d  a smal l  s econdary  peak  a t  287 m/, .  

2. Color reactions: Violet  w i th  x a n t h y d r o l ;  red-purp le  wi th  FeCls reagentS; red wi th  concen-  
t r a t ed  HC1 (i : i) ; a n d  b lue  wi th  BRATTON-MARSHALL 9 reagen t s  for diazot izable  amines  ( m a x i m u m  
abso rp t ion  of color a t  625 m/,) .  

3. Hydrolysis : Alkal ine  hydro lys i s  (o.i N NaOH)  yielded indole and  acid hydro lys i s  (o.i N 
HC1) comple te ly  des t royed  t he  c o m p o u n d .  

4. Periodate oxidation yielded indole-3-a ldehyde  wh ich  was  identif ied b y  u l t rav io le t  ab-  
sorpt ion,  pape r  c h r o m a t o g r a p h y  and  t he  urorosein  react ion 1°. 

5. Paper chromatography: RF, 0.93 in me thano l ,  e thy l  aceta te ,  wa te r  (I : 2 : i) ; 0.85 in b u t a n o l  
s a t u r a t e d  wi th  wa te r ;  and  o.71 in isopropanol, a m m o n i a ,  wa te r  (70: i : i). 

Of t he  e ight  i n d e p e n d e n t l y  isolated m u t a n t s  which  h a v e  been  found  to  a c c u m u l a t e  indole- 
3-glycerol, ha l f  of t hese  (s t ra ins  B-42, B-47, B-48 and  B-I  io) will grow on  indole as well as t r yp to -  
p h a n  and  t he  o the rs  (s t ra ins  B-49, B-8I ,  B-84 and  B-88) will respond on ly  to t r y p t o p h a n .  

W e  are  m o s t  g ra te fu l  to Dr. C. YANOFSKY for a generous  supp ly  of indole-3-glycerol  p h o s p h a t e  
and  indole-3-a ldehyde.  
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