
4z4 SHORT COMMUNICATIONS VOL. 20 (1956) 

The  increase in the  excret ion of N ' - m e t h y l n i c o t i n a m i d e  by me thy l th iourac i l - t r ea t ed  rats ,  which  is 
even more  p ronounced  t h a n  the  decrease observed in t he  case of t he  hype r thy ro id  animals ,  is, 
therefore,  to be expected  since it  represents  an  effect opposi te  to t h a t  p roduced  in hype r thy ro id i sm.  
However ,  on the  basis  of the  incomple te  p resen t  day  knowledge of the  m e c h a n i s m  of act ion of 
the  thyro id  h o r m o n e  in t he  no rma l  l iving sys t em,  no precise exp lana t ion  of this  p ronounced  
e n h a n c e m e n t  of m e t h y l a t i o n  in h y p o t h y r o i d i s m  can  be given.  I t  may ,  however,  be men t ioned  t h a t  
a s imilar  influence of thyro id  imba lance  on the  ace ty la t ion  of su lphan i l amide  has  been observed 
by  FRAENKEL-CONRAT AND GREENBERG 17 and  on t he  syn thes i s  of acetylcholine by  GUZMAN TM. 

T h e  decreased m e t h y l a t i o n  of n ico t inamide  in hype r thy ro id i sm,  observed in the  p resen t  
s t udy ,  does not,  therefore,  f avour  the  pos tu la t e  of CALVe et al. 10 t h a t  t h e  thyroid  ho rmone  s t imu-  
lates t r a n s m e t h y l a t i o n .  
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Occurrence of free nucleotides in Penicillium chrysogenum 

In  the  course  of s tudies  on the  me tabo l i sm of Penicillium chrysogenum it  was t h o u g h t  of some  
i m p o r t a n c e  to inves t iga te  the  n a t u r e  of the  nucleot ides  occurr ing in the  myce l i um of this  organism.  
Only  a d e n o s i n e - 5 ' - m o n o p h o s p h a t e  and  adenos ine -5 ' - t r iphospha te  have  h i the r to  been identified 
in P. chrysogenum 1. 

The  m y c e t i u m  used in th is  s t u d y  (strain Wis  49-133 ) was  grown in a s t i r red f e rmen te r  in 
the  syn the t i c  m e d i u m  of JARVlS AI~D JOHNSON ~, con ta in ing  22.5 g lactose, 7.5 g glucose, 3 g 
a m m o n i u m  ace ta te  and  5 g a m m o n i u m  lactate ,  per  liter. The  myce l i um was removed  from the  
f e rmen ta t i on  af ter  5o hours  when  t he  reduc ing  suga r  con t en t  was  app rox ima te ly  o.5 %, filtered 
by  suct ion,  washed  wi th  wate r  and  kep t  a t  - - 2 0  ° C. The  nucleot ides  were ex t rac ted  wi th  5 0 %  
e thano l  and  prec ip i ta ted  wi th  mercur ic  acetate ,  as descr ibed by  CAPUTTO, LELOIa, CARDINI AND 
PALADINI a. The  s u p e r n a t a n t  ob ta ined  af ter  decompos i t ion  of the  m e r c u r y  salts, wi th  h3~drogen 
su lphide  was  f rac t iona ted  by  c h r o m a t o g r a p h y  on Dowex-I  fo rmate  wi th  the  formic acid s y s t e m  
Of HURLBERT, SCHMITZ, BRUMM AND POTTER 4. E leven  peaks  were de tec ted  by  measu r ing  the  
optical  dens i ty  of the  f ract ions  a t  26o rap. The  fract ions compr i s ing  each peak  were pooled and  
lyophilized, e i ther  direct ly or  af ter  adsorp t ion  and  elut ion on charcoal  s, and  t hen  fur ther  fractio- 
ha t ed  by  large-scale paper  c h r o m a t o g r a p h y  on W h a t m a n  No. I or 3 MM us ing  e t h a n o l - a m m o n i u m  
ace ta te  (pH 3.8) as so lven t  6. Each  u l t rav io le t -absorb ing  band  was cu t  out,  washed  wi th  ethanol ,  
and  then  e luted wi th  water  a t  5 ° C. The  solut ions  t hus  ob ta ined  were used to ident i fy  the  com- 
pounds  on the  basis  of the  following cri teria:  (a) t ype  of U.V. spec t rum in acid, alkaline and  
neu t ra l  solut ion,  (b) mobi l i ty  on paper  wi th  four different  so lvents  in parallel  wi th  corresponding 
au then t i c  nucleot ides ,  (c) type  of U.V. spec t rum and  mobi l i ty  on paper  (using two different  
solvents)  of the  base  ob ta ined  af ter  hydro lys i s  wi th  perchloric acid, (d) rat io  of base to organic 
p h o s p h a t e  to r ibose (for m o s t  of the  purine-nucleot ides) ,  (e) hydro lys i s  wi th  5 ' -nucleot idase  from 
bull semina l  p l a s m a  (for monophospha t e s )  7, (f) t ype  of suga r  released on mi ld  acid hydrolys is  
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(for g u a n o s i n e - d i p h o s p h a t e - m a n n o s e ,  ur id ine-diphosphate-glucose ,  u r id ine-d iphospha te -ga lac tose  
and  u r id ine -d iphospha te -N-ace ty l -g lucosamine) ,  (g) U.V. s p e c t r u m  shif t  in cyan ide  s and  abi l i ty  
to ac t  as coenzyme  for alcohol dehydrogenase  or for g lucose-6-phosphate  dehydrogenase  (for 
d iphosphopyr id ine -nuc leo t ide  and  t r iphosphopyr id ine-nucleot ide) .  

T h u s  t he  following s ix teen  compounds ,  listed in the  order t h e y  emerge  f rom the  co lumn,  
have  been fully identif ied:  d iphosphopyr id ine-nuc leo t ide  (DPN),  c y t i d i n e - 5 ' - m o n o p h o s p h a t e  
(CMP), a d e n o s i n e - 5 ' - m o n o p h o s p h a t e  (AMP), t r iphosphopyr id ine-nuc leo t ide  (TPN),  guanos ine-  
5 ' - m o n o p h o s p h a t e  (GMP), i nos ine -5 ' -monophospha te  (IMP), u r id ine -5 ' -monophospha t e  (UMP), 
adenos ine -5 ' -d iphospha te  (ADP), guanos ine -5 ' -d iphospha t e -mannose  (GDPM), ur id ine-5 ' -d iphos-  
pha t e -N-ace ty lg lucosamine  (UDPAG),  ur id ine-5 ' -d iphosphate-g lucose  (UDPG) and  uridine-  
5 ' -d iphospha te -ga lac tose  (UDPGa) ,  u r id ine-5 ' -d iphospha te  (UDP),  adenos ine -5 ' - t r iphospha te  
(ATP), guanos ine -5 ' - t r i phospha te  (GTP) and  ur id ine-5 ' - t r iphospha te  (UTP).  

Several  unident i f ied c o m p o u n d s  have  also been de tec ted  by  the  above procedure.  Two are 
e luted f rom the  co lumn  in the  first peak,  j u s t  before D P N  and  CMP;  bo th  show a typica l  ur id ine  
s p e c t r u m  and  give U M P  af ter  mild acid hydrolysis .  A c o m p o u n d  conta ined  in the  peak  which  
i m m e d i a t e l y  follows AMP shows  a pyr id ine-nucleot ide  spec t rum,  charac ter i sed  by  t he  appearance  
of a m a x i m u m  at  315 m/z on addi t ion  of po t a s s i um cyan ide ;  in con t ra s t  to D P N  and  T P N  th is  
c o m p o u n d  is unab le  to act  as coenzyme  ei ther  for alcohol dehydrogenase  or for g lucose-6-phosphate  
dehydrogenase .  Two adenosine  phospha t e s  emerge  wi th  IM P and  a th i rd  wi th  ATP;  none  corre- 
sponds  to AMP,  A D P  or ATP.  Final ly  two o ther  u n k n o w n  c o m p o u n d s  show a spec t rum wi th  
a m a x i m u m  at  267 m/~ in acid solution,  shif ted to 270 m/ ,  in neu t ra l  and  alkaline solut ion;  one 
of t h e m  appears  toge ther  wi th  the  above men t ioned  pyridine-nucleot ide- l ike subs t ance  and  is 
phosphorus- f ree ,  the  o ther  is con ta ined  in the  A D P  fractions,  gives a posi t ive react ion for phos-  
pho rus  and  is s table to mild acid hydrolysis .  These  u n k n o w n  c o m p o u n d s  will be the  sub jec t  of 
fu r the r  s tudies .  

The  isolation of cytidine,  uridine, adenosine and  guanos ine  phospha t e s  f rom P. chrysogenum 
represen ts  the  first direct  evidence for t he  s imu l t aneous  occurrence of all these  subs t ances  in 
a mould .  I t  shows  ye t  aga in  how wide is the  d i s t r ibu t ion  of these  cellular cons t i t uen t s  in na ture ,  
and  indicates  the  possibi l i ty t h a t  some  of t hem,  apa r t  f rom thei r  role as coenzymes  and  phos-  
phory la t ing  agents ,  m a y  t ake  pa r t  in o ther  metabol ic  react ions  of general  impor tance .  For  ins tance,  
as several  a u t h o r s  have  a s sumed ,  t h e y  m a y  act  as precursors  in the. b iosynthes i s  of the  nucleic 
acids. F u r t h e r m o r e  the  presence of U D P A G ,  UDPG,  U D P G a  and  G D P M  in a mou ld  which  con- 
t a ins  chiting, TM and  polysacchar ides  composed  of glucose, galactose and  m a n n o s e  11,12, sugges t s  
t h a t  these  nucleot ides  m a y  represen t  the  ac t iva ted  fo rms  of glycosyl  res idues involved in the  
b iosyn thes i s  of polysacchar ides  13,14, ts. 

These  resul ts  were presen ted  a t  the  Thi rd  In t e rna t iona l  Congress  of Biochemis t ry ,  Brussels,  
A u g u s t  1955. 
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