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molecule  17. In  i n v e r t e b r a t e  musc les  whe re  t he  a m o u n t  of myos in  is u sua l l y  less, t r o p o m y o s i n  A 
occurs  in  t he  free, u n b o u n d  form.  The  difference b e t w e e n  v e r t e b r a t e  and  i n v e r t e b r a t e  musc les  is 
t h u s  a q u a n t i t a t i v e  r a t h e r  t h a n  a q u a l i t a t i v e  one. 
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Preliminary Notes 

An aminosugar nucleotide from Carcinus maenas 

I t  has  been  d e m o n s t r a t e d  t h a t  u r id ine  p y r o p h o s p h a t e  (UPP) d e r i v a t i v e s  can  ac t  as g lycosyl  
donors  for the  enzymic  syn thes i s  of bo th  d i sacchar ides  and  po lysaccha r ides  1, z. (For recen t  rev iews  
see refs 3, 4.) GLASER AND BROWN 5 h a v e  shown t h a t  t he  i nco rpo ra t i on  of 14C-labelled N-ace ty l -  
g lucosamine  in to  ch i t i n  by  cell-free e x t r a c t s  of Neurospora crassa i nvo lves  14C-labelled ur id ine-  
p y r o p h o s p h a t e - N - a c e t y l g l u c o s a m i n e  (UPPAG) as an i n t e r m e d i a t e .  A t t e m p t s  are  now be ing  m a d e  
to  decide w h e t h e r  u r id ine  nuc leo t ides  are  also concerned in  the  b iosyn thes i s  of ch i t in  b y  a r th ropods .  
The  p r e sen t  c o m m u n i c a t i o n  repor t s  the  i so la t ion  of w h a t  appea r s  to  be a new U P P  d e r i v a t i v e  f rom 
the  h y p o d e r m i s  of t he  shore crab,  Carcinus maenas. 

A crude  e x t r a c t  was  o b t a i n e d  f rom h y p o d e r m i s  of 20 crabs  (suppl ied  b y  t he  Mar ine  Biological  
L a b o r a t o r y ,  P l y m o u t h )  in  the  fol lowing way .  The fresh t i s sue  was  t r ans fe r r ed  i m m e d i a t e l y  a f te r  
r e m o v a l  to  lOO ml  of i cewate r ,  a nd  was  r a p id ly  minced  in a \Var ing  b lendor .  The  minced  t i ssue  was 
boi led  for i rain, f i l tered t h r o u g h  mus l in  a nd  t he  res idue  r e - e x t r a c t e d  w i t h  a fu r the r  5 ° m l  of 
boi l ing  wa te r .  The  c o m b i n e d  f i l t ra tes  were  s t i r r ed  w i t h  u n g r o u n d  ac id -washed  e mois t  N u c h a r  C 
(abou t  4 ° g) u n t i l  t he  l iqu id  became  colourless.  The  f i l tered charcoa l  was  t h e n  washed  wi th  w a t e r  
{i5o ml) and  t he  nuc leo t ides  were  e x t r a c t e d  r e p e a t e d l y  wi th  5 ° % aqueous  e t hano l  con ta in ing  i ° o 
(v]v) 0.88 N a m m o n i a  un t i l  t he  e x t r a c t s  become pale  s t r a w  coloured.  The combined  ex t rac t s ,  
c o n c e n t r a t e d  unde r  reduced  p ressure  ( temp.  35 °) to  a b o u t  IOO ml were  app l i ed  to  a Dowex-1 X 2 
(C1-) c o l u m n  (20o-400 mesh,  20 cm :< 0.64 cm°-). The nuc leo t ides  were s e p a r a t e d  in l o -ml  f rac t ions  
by  s t epwise  e lu t ion  a t  room t e m p e r a t u r e  a t  a flow ra t e  no t  exceed ing  4 ° ml/h.  

The fo l lowing e l u t a n t s  were  used:  I, o.o1 N HC1 c o n t a i n i n g  o.or N NaC1; I[,  o.ot  N HC1 
con t a in ing  0.03 31 Na( ' l ;  I I I ,  o.ol  N H('I c o n t a i m n g  o.o6.1I Na( ' l ;  IX', o.ot N t l ( ' l  c ,mta in ing  
o. lo ~1I Na( ' l ;  V, o.ol  N HCI con ta in ing  o.-o .11 Na(' l .  

* N a t i o n a l  I n s t i t u t e  of Neurologica l  Diseases  and  Bl indness ,  N a t i o n a l  I n s t i t u t e s  of Hea l th ,  
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With  e lu tant  IV, a nucleotide fraction was obta ined which after  hydrolysis  gave posit ive 
tes ts  for  N-acetylaminosugar .  The mater ia l  did no t  give a "d i rec t"  Ehrl ich reaction. In  repeat  
exper iments ,  this  fract ion was  found to be removed f rom the column slowly by  prolonged elution 
wi th  I I I .  

F r o m  300 /~moles of crude nucleotides (calculated f rom the  ext inct ion at  26o m #  assuming 
a value of io  for the mill imolar ext inct ion coefficient) applied to the  column, 3.5 /~moles of the  
above aminosugar -conta in ing  nucleotide was obtained. The remainder  of the u .v . -absorbing 
mater ia l  was  comprised of fract ions giving adenine- and guanine- type  spectra.  Aminosugars  were 
absent  f rom these fractions. 

The nucleotide possessed a typical  uridine u.v. spec t rum in acidic and alkaline solutions, 
and the  absorp t ion  was  abolished in acidic condit ions by  addit ion of bromine.  Hydrolysis  of the  
nucleotide (designated U P P X )  in o.oi  N HC1 at  ioo  ° for 3.5 rain yielded uridine pyrophospha te ,  
identified chromatographica l ly  in a m m o n i u m  ace ta te -e thanol  7 by  compar ison wi th  authent ic  
material .  Under  more  vigorous hydrolyt ic  condit ions (o.I N HC1, at  IOO ° for io min) U P P X  gave 
uridine monophospha te ,  which was identified as the  5 '- isomer by  paper  c h r oma tog r aphy  (in 
a m m o n i u m  ace ta te -e thanol  7 and i s o p r o p a n o l - a m m o n i u m  sulphate  s) and by  paper  electrophoresis 
in bora te  buffer (pH 8, I M, 8.8 V/cm for 6 h). 

De te rmina t ions  of the tota l  and "acid-labile" (i N HC1 at  IOO ° for 2o rain) phospha te  esters 
using a modification 9 of Berenblum and Chain 's  me thod  indicated the  presence of two ester 
phosphates ,  one of which was  acid-labile. Quant i ta t ive  es t imat ions  of N-acetylaminosugar  content  
(a modification TM of the Morgan and Elson method)  of U P P X  after  acidic hydrolysis  (o.91 or o.i N 
HC1) revealed the  presence of not  more  t h a n  one mole of N-ace ty laminosugar  per  mole of uridine. 
The spec t rum of the  chromagen was  closely similar to t h a t  given by  authent ic  N-acetylglucosanline. 
The lat ter  was  also demons t ra ted  chromatograph;ca l ly  in hydrolysa tes  of U P P X .  Using a n u m b e r  
of solvent  sys tems,  chromatographic  examinat ion  of fu r ther  hydrolysa tes  (2 N HC1 for 6 h at  ioo °) 
revealed an aminosugar  resembling glucosamine and this  was  also indicated by  the  format ion of 
arabinose  in the STOFFYN AND JEANLOZ 11 method.  

There was  no evidence of o ther  n inhvdr in-posi t ive  components  even after  hydrolysis  of 
U P P X  for 18 h by  6 N HC1 at  IOO °. 

The composi t ion of U P P X  can be summar i sed  as follows : Uridine (i .oo mole), to ta l  phospha te  
(1.97), acid-labile phospha te  (o.99), N-acetyl  aminosugar  (0.82). 

I t  is clear tha t  the Carcinus nucleotide, U P P X ,  closely resembles U P P A G  bu t  is dist inguished 
f rom it by  being more  s t rongly  retained by  Dowex-I  and by  its consis tent ly  higher RAdenostn e 
valuer, 12 (UPPX,  0.66-0.74; UPPAG,  0.55-0.58 ) in a m m o n i u m  aceta te-e thanol .  Though this  
solvent  sys t em is known to be t empera tu re  sensitive, U P P X  in all exper iments  was found to be 
separable  f rom UPPAG. Similarly, it was confirmed tha t  U P P A G  added to Dowex-i  (C1-) columns 
was completely and sharp ly  removed by e lu tant  I I I .  

In  view of these propert ies,  it is suggested t ha t  U P P X  differs f rom U P P A G  in the aminosugar  
moiety,  pe rhaps  by  the presence of some labile subs t i tuen t  group(s). The subs tance  is clearly 
different from the nucleotides described by  PARK la. 

At least one compound  having propert ies  closely similar to U P P X  has  been found in the  
hypodermis  of the spider crab (MaMa squinado). The lobster  (Homarus vulgaris)was found to contain 
both  U P P A G  and U P P X .  

The au thors  t hank  the  Trustees  of the Chris topher  Welch Scholarships and the  Medical 
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