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S h o r t  C o m m u n i c a t i o n s  

A new 9uanosine nucleotide from brewer's yeast* 
Application of an improved meth(M for the separat ion of ( ; I ) I 'M* ' ,  UI)I 'AG and I'1)1'(; t (,n 
anion-exchange columns has revealed (Fig. i) the presence of a hitherto unknown guanosine- 
3 ' -phosphate  derivative (GMPX) in alcoholic extracts  of brewer 's  yeast. 

The ultraviolet  absorpt ion spect rum of GM PX corresponds to tha t  of guanosine, aml shows 
the same changes with pH. Moreover, guanine could be identified by paper  ch romatography  and 
by its spectrum after hydrolysing GMPX in I N acid during 60 rain at  t o o  C. 

Analysis indicated the presence of only one phosphate  group per molecule of guanosine. 

Fig. I. F.lution diagram of an alcoholic ex- 
t ract  of brewer 's  yeast.  The alcoholic ext rac t  
(containing about  600 pmoles  calculated as ~2.0 
uridine from the absorbancy  at 26o mp) 
was applied directly through a 1)owex-1 X 4 ~ t6 
(2oo-4oo mesh) column (x :4 1oo cm) in 
the chloride form. Elution was carried out  
at cons tan t  pH, with a sodium chloride ~ t2 
gradient  (initial concentrat ion,  o.oi N HCI. 
o .o2N NaC1 to final concentrat ion,  o.ol N ~ .8 
HCI, o. I N NaC1). The flow rate was 0. 4 
ml]min and x2 ml fractions were collected. ~ .4 
Peak I, GMPX;  peak iI ,  GDPM; peak I l l ,  
UDPAG;  peak IV, UI)PG:  peak V, uridine 
derivative. Peak I was missing in a similar 

elution diagram from baker 's  yeast. 
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Both the rates of colour development  with orcinol" and of hydrolysis of the phosphate  group 
were the same for GMPX and guanosine-3 ' -phosphate  and different from those of guanosine- 
5 ' -phosphate .  Guanosme-3 ' -phosphate  was identified as a breakdown product  of GMPX, after 
acid hydrolysis by paper  chromatography  in three different solvents (Table I). The small a moun t  
of  GMP-- ' ,  which was also fnrmed (see Table I), can be ascribed to the isomerization catalyzed 

T:\BIA~ 1 

PAPI ' ;R C H R O M A T O G R A P H Y  O F  N U C L E O T I D E S  
. . . . . . . . . . . . . . . . . . . .  - -  

. . . . .  A m m o n i u m  sulphate.  
~ - p t l ~ . 5 - -  - -  p H  L , ~ "  isopropam,l-water* 

GMPX 0.07 o.70 
GDI'M o.20 o. 17 
13 D t'(; 0.44 o.38 
I J l )i~A(; 0.5, 5 o.49 

GMPX heated 5 min pH 2, 
a t  IOO ¢ C o , I ¢ )  0 . 5 0  

GMP-3' o. z 9 o.49 
GMI'-5'  o.i. t 0.33 
GMI'-_/ 

2.70-3.27 § 
2.70 
3.7,5 
3.25 

§ Feeble. 

• This investigation was supported in pa r t  by a research grant  (No. G-344 z) from the National 
Ins t i tu tes  of Health, United States Public Hea l th  Service, and by the Rockefeller Foundation.  

"* The following abbreviat ions are used: GDPM for guanosine diphosphate  mannose;  UDPAG 
for uridine d iphosphate  acetylglucosamine; UDPG for uridine d iphosphate  glucose; GMP-2', 
GMP-3" and GMP-5' for the 2'-, 3'- and 5 ' -monophosphates  of guanosine. 
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T A B L E  II  

PAPER CHROMATOGRAPHY OF PRODUCTS OF ACID HYDROLYSIS OF G M P X  

Solvent,  pheno l -wa t e r  ~. 

RRibose ol RRibose ot 
Substance f, tducing spots ull,aviola.abserbing spots 

G M P X  1.33 
G M P X  hea ted  5 min  pH 2, 

a t  IOO ° C 0 .88  1.12 

GMP-3 '  I.IO 
Glucose 0.60 
Mannose  0.72 

by  acid s. The  presence  of a cyclic 2 ' - 3 ' - phospha t e  is unl ikely  s ince in t h a t  case the  hydro lys i s  
m i x t u r e  should  con ta in  rough ly  equal  a m o u n t s  of t he  2' and  3 ' -phospha tes .  The  posi t ion of the  
p h o s p h a t e  group in the  guanyl ic  acid was  fu r the r  conf i rmed by  t r e a t m e n t  wi th  a specific 3'-  
nucleot idase ,  f rom g e r m i n a t i n g  Rye grass  4. The  guanyl ic  acid ob ta ined  from G M P X  was hy-  
drolysed by this  enzyme,  yielding inorganic  p h o s p h a t e  a t  pract ica l ly  the  s ame  ra te  as GMP-3 ' ,  
while GMP-2 '  and  GMP-5 '  were no t  a t t acked .  

The  iden t i ty  of the  X group  ha s  no t  been de te rmined .  W h e n  a sample  of G M P X  was hy-  
drolysed a t  p H  2 du r ing  5 rain a t  Ioo ° C, and  s u b m i t t e d  

A 13 w i t hou t  fu r the r  t r e a t m e n t  to paper  c h r o m a t o g r a p h y  (Table 
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II) wi th  p h e n o l - w a t e r  as  solvent*, a single spot,  correspon-  
d ing  to GMP-3 ' ,  was  observed  unde r  u l t raviole t  l ight.  
However ,  a n o t h e r  spo t  was  found a f te r  t r e a t m e n t  with 
alkaline si lver n i t ra te  which reveals  reduc ing  subs t ances  s 
(see Table  II). 

Pape r  e lectrophoresis  of  GMPX,  before and  a f te r  hy-  
drolysis ,  showed (Fig. 2) t h a t  on t r e a t m e n t  with acid, a 
secondary  phosphor ic  acid g roup  appeared .  

This  behav iour  on acid hydrolys is ,  t oge the r  wi th  t he  
u l t rav io le t  absorp t ion  spectra ,  sugges t  t h a t  the  res idue X is 
unl ike ly  to be direct ly  a t t a c h e d  to the  pur ine  ring. I t  appea r s  
t h a t  G M P X  is a der iva te  of  guanos ine -3 ' -phospha t e  in which 
a g roup  X is jo ined to the  p h o s p h a t e  residue. Th i s  l inkage is 
very  labile since G M P X  is comple te ly  hydro lysed  to GMP-  3' 
a t  p H  2 dur ing  5 rain a t  Ioo ° C. 

Fig. 2. Paper  ionophoresis  wi th  W h a t m a n  No. i paper,  of  
G M P X  before and  af te r  hydrolys is .  A. Ionophores is  a t  5o0 
vol ts  in o . o 5 M  a m m o n i u m  ace t a t e  buffer  p H  3.8 for 4 h;  B. 
]onophores i s  a t  5o0 vol ts  in o.05 M boric a c i d - s o d i u m  bora te  
buffer, p H  8.1 for 4 h. ~, 6, GMP-3 ' ;  2, 7, G M P X ;  3, 8 G M P X  
hea ted  5 min  p H  2 a t  Ioo ° C ;  4, 9, G D P M ; 5 ,  xo, UDPG.  
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