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I s o l a t i o n  of 6 , 7 - D i m e t h y l - 8 - r i b i t y l  L u m a z i n e  
f r o m  a R i b o f l a v i n e l e s s  M u t a n t  of Aspergillus 

nidulans 
Since t he  p r o d u c t i o n  of r ibof lav ine  in m a m m a I s  is de- 

p e n d e n t  on  t he  i n t e s t i na l  microflora,  t he  b iosyn thes i s  of 
r ibo f l av ine  ha s  been  s tud ied  mos t ly  in  microorganisms .  
The  successful  i sola t ion of a pa i r  of p te r id ine  der iva t ives ,  
6, 7 -d ime thy l -8 - r ib i ty l  lumaz ine  a n d  6-methyl ,  7 -hydroxy-  
8-r ibi tyl  lumazine ,  in  t he  f lav inogenic  mic roorgan i sms  
Eremothecium ashbyiil, A. gossypii~, and  in  others ,  h a v e  
been  r epo r t ed  and  conf i rmed  b y  isotopic label l ing  s tudies .  
However ,  t he  exac t  m e c h a n i s m  of convers ion  of these  
c o m p o u n d s  to r ibof lav ine  r em a i ns  to  be  es tabl i shed.  
PLAUT 3 has  p o s t u l a t e d  t h a t  t he  a d d i t i o n a l  four  c a r b o n  
u n i t  needed  in t he  r ibof l av ine  molecule  comes f rom the  
a d d i t i o n a l  molecule  of 6 ,7 -d ime thy l -8 - r ib i ty l  lumazine .  
PANICKER and SHANMUGASUNDARAM 4 h a v e  shown,  us ing  
A spergillus ~r m u t a n t s  def ic ien t  in  r ibof lavine ,  t h a t  
th i s  l umaz ine  c o m p o u n d  f i rs t  decomposes  to  give 4- 
r i b i ty l - amino ,  5-amino  uraci l  and  is the  more  i m m e d i a t e  
precursor  of the  v i t a m i n ,  and  t h a t  the  two c o m p o u n d s  are 
in t e rconver t ib l e ,  be ing  in equ i l ib r ium w i t h  each  o the r  in 
t he  sys tem.  

The  p r e sen t  no te  deals w i t h  the  iden t i f i ca t ion  of the  
more  s tab le  6 ,7 -d ime thy l -8 - r ib i ty l  l umaz ine  in t he  cul- 
tu res  of a r ibo f l av ine - requ i r ing  m u t a n t  of Aspergillus 
nidulans. The  c o m p o u n d  6, 7 -d imethy l -8 - r ib i ty I  lumaz ine  
isola ted f rom the  cu l tu res  of E. ashbyii a n d  A. gossypii 
fluoresces green  u n d e r  UV- l igh t  and  i ts  chemica l  s t r u c t u r e  
ha s  been  t e n t a t i v e l y  es tab l i shed  b y  compar i son  w i t h  a 
pure  s y n t h e t i c  compound .  

One of t he  5 non-al le l ic  r ibof lavineless  m u t a n t s  of 
Aspergillus nidulans, des igna ted  as r ib%,  w i t h  green spore 
colour  was  grown in r ibof lav ine  s u p p l e m e n t e d  m i n i m a l  
m e d i u m  which  consis ted  of t he  fol lowing compos i t i on :  
N a N O  3 6.0 g, IKH2PO ~ 1.52 g, KC1 0.52 g, MgSO 4 7 H 2 0  
0.52 g, glucose 20.0 g, w i t h  t races  of i ron and  zinc and  
1.0 mg  riboflavine/1.  The  p H  was  ad ju s t ed  to 6.4. 2 1 of 
th i s  m e d i u m  were s ter i l ized a n d  inocu la ted  w i th  the  spoze 
suspens ion  of t he  m u t a n t  and  i n c u b a t e d  a t  37~ for t en  
days.  A t  t he  end  of t h e  i n c u b a t i o n  period,  the  cu l tu res  
were c o n c e n t r a t e d  b y  v a c u u m  dis t i l l a t ion  to a b o u t  5 ml  
a n d  c h r o m a t o g r a p h e d  on  acid a l u m i n a  c o n t a i n i n g  N- 
b u t a n o l  and  abso lu te  e t hano l  us ing  the  m e t h o d  of PLAUT 5. 
The  sample  was m a d e  up  in a so lven t  composed  of 1 ml 

water ,  9 ml  e t hano l  and  10 ml  N-bu tano l ,  t h e n  al lowed to 
pass  t h r o u g h  the  a d s o r b e n t  and  t he  co lumn was w a s h e d  
b y  an  add i t i ona l  10 ml  of the  solvent .  IRiboflavine was 
Muted f rom the  c o l u m n  w i t h  50 ml  of t he  so lven t  s y s t e m  
c o n t a i n i n g  80 ml of N - b u t a n o l  and  28 ml  each of e t h a n o l  
arid water ,  and  6, 7 -d imethy l -8 - r ib i ty l  lumaz ine  was Muted  
us ing  t he  so lven t  c o n t a i n i n g  80 ml  N-bu tano l ,  28 ml  
e thano l  and  56 ml  water .  The  co lumn  was t h e n  w a s h e d  
wi th  50 ml  of 50% (v/v) e thano l  and  50 ml of 0.03 2VI 
a m m o n i u m  h y d r o x i d e  to elute  6-methyl ,  7 -hydroxy-8-  
r ib i ty l  lumazine ,  The  e lua tes  were c o n c e n t r a t e d  to a b o u t  
1 ml  b y  p e r - e v a p o r a t i o n  a t  3 ~ to 5~ in a cold room.  T h e y  
were spo t t ed  on  W h a t m a n  No. 3 f i l ter  pape r  a long w i t h  
a u t h e n t i c  samples  a n d  c h r o m a t o g r a p h e d ,  us ing t he  sol- 
v e n t  b u t a n o l - e t h a n o l - w a t e r  (50 :15:35) ,  and  were ex- 
a m i n e d  u n d e r  UV-l ight .  The  Muted spot  co r respond ing  to 
the  g reen  f luorescing a u t h e n t i c  sample  of 6, 7-d imethyl -8-  
r ib i ty l  lumazine ,  h a v i n g  a n  Rf  va lue  of 0.26, was  found  
to h a v e  a n  iden t ica l  abso rp t ion  s p e c t r u m  in the  UV-reg ion  
in a U n i c a m  SP-700 spec t ropho tome te r .  Violet  spo t  for 
the  e lu ted  6-methyl ,  7 -hydroxy-8- r ib i ty l  lumaz ine  could 
no t  be  detec ted .  This  is the  f i rs t  obse rva t ion  where in  
6, 7 -d ime thy l -8 - r ib i ty l  lumaz ine  has  been  isola ted f rom a 
r ibo f l av ine - requ i r ing  m u t a n t  6. 

Zusammen/assung. Die Gegenwar t  yon  6, 7 -Dimethyl -8-  
r i b i t y l -Lumaz in ,  e inem Vorl/ iufer  des R ibof l av ins  in 
seiner  Biosynthese ,  is t  im K u l t u r f i l t r a t  e iner  r ibof lav in-  
losen M u t a n t e  yon  Aspergillus nidulans fes tgeste l l t  wor- 
den. 
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Cat ion  T r a n s p o r t  in N o r m a l  H u m a n  Red Ceils  
Trea ted  w i t h  Su l fhydry l  C o m p o u n d s  

Some of us h a v e  r ecen t ly  obse rved  1 t h a t  t r e a t m e n t  of 
n o r m a l  h u m a n  red cells w i th  A E T  (2-amino-e thyl iso-  
t h i o u r o n i u m  bromide)  or cysteine,  u n d e r  su i t ab le  exper i -  
m e n t a l  condi t ions ,  modif ies  t h e m  in such  a w ay  t h a t  t he i r  
b e h a v i o u r  ill some in v i t ro  hemolys i s  tes t s  becomes  s imi lar  
to  t h a t  of p a r o x y s m a l  n o c t u r n a l  hem og l ob i nu r i a  (PNH)  
e ry th rocy te s .  The  effect is supposed ly  due  to t he  - S H  
groups  t h a t  b o t h  subs tances  possess. So far, a few en- 
zyma t i c  p roper t i e s  of these  t r e a t e d  red cells h a v e  been  
i n v e s t i g a t e d  a n d  re la ted  to those  of P N H  ery throcy tes2 .  
Since in  v i t ro  s tud ies  w i th  K ~ h a v e  r ecen t ly  shown  8 t h a t  
P N H  red cells h a v e  n o r m a l  K + inf lux  and  eff lux rates ,  we 
h a v e  i nves t i ga t ed  w h e t h e r  t he  t r e a t m e n t  w i th  A E T  or 

cys te ine  modif ies  t he  ca t ion  t r a n s p o r t  of n o r m a l  h u m a n  
e ry th rocy te s .  The  blood of seven  h e a l t h y  adu l t s  was  
d r a w n  w i t h  heparii1; t he  red cells were s epa ra t ed  b y  cen- 
t r i f u g a t i o n  and  washed  thr ice  w i t h  saline. An a l iquo t  was 
t r e a t e d  w i t h  the  a b o v e - m e n t i o n e d  su l fhydry l  c o m p o u n d s  
as p rev ious ly  descr ibed 1. (The H a m ' s  t e s t  was pe r fo rmed  
on each  sample  to a sce r t a in  t h a t  the  P N H - l i k e  b e h a v i o u r  
h a d  been  achieved.)  A n o t h e r  a l iquo t  was s imi la r ly  
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