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Preparation of sialomucopolysaccharides 
from brain mitochondrial fractions 

Al though  the  bra in  is a r ich source of glycolipids con ta in ing  sialic acid, it  has been 
pointed" out  t t h a t  b ra in  conta ins  an equal ly  large concen t ra t ion  of p ro t e in -bound  
sialic acid. The presence of s ia lomucopolysacchar ides  in, bra in  is of special in teres t  
in view of the  d e m o n s t r a t i o n  by  MCILWAIN 2 t h a t  gangliosides f rom bra in  a n d  a 
s ia lomucopolysacchar ide  f rom ovar ian-cys t  fluid 3 res tored responses of cerebral- t issue 
slices to  electrical pulses af ter  the  no rma l  response was lost by  s t a n d i n g  in a c01d 
med ium.  

A s ia lomucopoiysacchar ide ,  or a m i x t u r e  of s ia lomucopolysacchar ides ,  h a s b e e n  
ex tens ive ly  purified in this  l a b o r a t o r y  us ing ra t -  or dog-bra in  " m i t o c h o n d r i a l "  
f ract ions as the  source mater ia l .  The  purif ied ma te r i a l  was shown to  be free of nucleic 
acids and  prote in ,  was non-dia lyzable ,  a n d  was not  p rec ip i t a ted  by  cetyl  py r id in ium 
chloride. 

The  r a t - b r a i n  mi tochondr i a l  f rac t ion was p repa red  as previous ly  descr ibed ~. 
This f ract ion con ta ins  nerve  endings,  mye l in  f ragments ,  a n d  synap t ic  vesicles ~in 
addi t ion  to the  mi tochondr i a  5. Al te rna t ive ly ,  dog-bra in  mi tochondr i a l  f ract ion was 
p repa red  by  cen t r i fug ing  a sucrose h o m o g e n a t e  of whole dog bra in  (8 ml  of o~5~/ I  
sucrose per  g tissue) at  800 × g for xo m i n  to  r emove  the  nuclei,  red  blood cells, a n d  
the  cell debris.  The  residue was re suspended  in one- four th  the  original  vo lume of-the 
h o m o g e n a t e  and  the  cen t r i fuga t ion  was repeated .  The  s u p e r n a t a n t s  were combined  
and  cent r i fuged at  x4ooo :,; g for x5 min  to  ob ta in  the  "mi tochondr i a l  f rac t ion" .  
Mi tochondr ia  f rom b o t h  ra t  and  dog bra in  were suspended  in water ,  homogenized .  
and  cent r i fuged at  46000 :< g for 2o min ;  the  s u p e r n a t a n t ,  which  conta ins  a b o u t  
zo ~o of the  mi tochondr ia l  f rac t ion prote in ,  was discarded.  The  w a t e r - w a s h e d m i t o -  
chondr ia l  f ract ion was t aken  up  in a m i n i m a l  a m o u n t  of wa te r  a n d  ex t r ac t ed  wi th  
24 vol. of ch loroform - m e t h a n o l  (2 : x, v/v)  e to  r emove  t h e  gangliosides.  An a m o t m t  
of dr ied residue, r ep resen t ing  x g of original  b ra in  t issue was suspended  in 4 ml, of 
o.x M sod ium ace ta te  buffer (pH 4.5) con ta in ing  o.oo5 M cystein.e and  0.oo 5 M E D T A .  
After  incuba t ion  for 24 h at  60 ° wi th  crysta l l ine  papa in  (0.035 mg /ml  suspension),  
the  m i x t u r e  was cen t r i fuged  a n d  the  p rec ip i ta te  discarded.  The  s u p e r n a t a n t  was :now 
dia lyzed af ter  concen t ra t ion  to  a small  volume.  A prec ip i ta te  which formed dur ing  
dialysis was r e m o v e d  by  cent r i fugat ion .  Approx .  5o % of the  hexosamine  solubilizett 
by the  papa in  t r e a t m e n t  is d ia lyzable  and  represents  g lycopept ide  f r a g m e n t s  der ived  
f rom the  glycoproteins .  The  non-dia lyzab!e  mate r ia l  (3.5 mg  of hexosamine)  was-now 
percola ted  t h r o u g h  a r ~.: 8-cm Dowex-x X2 chloride co lumn,  2oo-4oo.mesh.25o~nfl 
of wa te r  were used to wash the  column.  The  s ia lomucopolysacchar ides ,  which  are  
adsorbed  on the  column,  are now e lu ted  wi th  4 M NaC1 and  subsequent ly .d ia lyze t l  
aga ins t  water .  Nucleic acids a n d  glucuronic  acid con ta in ing  m u c o p o l y s a c c h a r i d e s a r e  
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now pxecipitated wi th  cetyl  pyr id in ium chloride, as described b y  SCOTT 7. After  cen- 
t r i fugat ion,  the  supe rna tan t  is t rea ted  wi th  amyl  alcohol to remove excess cetyl  
py r id in ium chlorideL 

Ra t -b ra in  mi tochondr ia l  fraction yielded 20-6o/zg  of s ia lomucopolysacchar ide  
hexosamine per g of ra t  bra in ;  the yield f rom dog brain  was subs tan t ia l ly  lower 
(7/~g)" The dog-brain mater ia l  was analyzed fur ther .  Sialic acid was removed  from 
the  s ia lomucopolysacchar ide  (s) by  hydrolys is  in o.x N HaSO ~ for i h at  80 ° and sub- 
sequent  adsorpt ion on Dowex- I  X I o  acetate ,  2o0-40o mesh  as described by WHITE- 
HOUSE AND ZILLIKEN 8. The hexose-conta in ing residue, not  re ta ined by  the ionic 
exchanger ,  was hydro lyzed  in 1.5 M HC1 for 6 h at  IOO °. Paper  c h r o m a t o g r a p h y  of 
the  hydro lyza te  (n-butanol  - pyr idine  - water"  4 5 " z 5 : 4  o, v/v) 9 revealed the presence 
of galactose,  fucose, rhamnose ,  and mannose.  The hexosamine  was identified as glucos- 
amine  b y  m e a n s  of paper  c h r o m a t o g r a p h y  of the pentose der ivat ives  I°. 

An  es t imate  was made  of the quan t i t a t i ve  d is t r ibut ion  of the sugars  using the  
p r i m a r y  a n d  secondary  c y s t e i n e - H 2 S O  , reactions of DISCHE 11 for hexoses and me thy l -  
pentoses,  the  t h ioba rb i tu ra t e  me thod  of WARREN 12 for sialic acid, and  the  Boas  lz 
modif icat ion of the  ELSON -- MORGAN 14 react ion for hexosamine.  The  rat io of the  
various c a r b o h y d r a t e  cons t i tuents  compared  to the  value of me thy lpen tose  was I,  
0.9, 3.1, 4.x, and  2.2 for me thy lpen tose ,  mannose ,  galactose,  g lucosamine and neu- 
raminic  acid respectively.  These rat ios  represent  the  average for three  prepara t ions ,  
which agree wi th in  8 o/.,o. All of the ni t rogen present  assayed as amino  ni t rogen in the  
n inhydr in  test .  2 p repara t ions  yielded, respectively,  IO and 16/zmoles  of ni t rogen 
per  molecule of me thy lpen tose  in excess of t ha t  expected on the  basis of sialic acid 
and hexosamine  content ,  indicat ing the presence of a residual  pept ide  group. The 
nap tho l  t~st for to ta l  sugars  ~ gave  a value for to ta l  ca rbohydra t e s  9 ° % of t ha t  
expected  on the  basis of the spec t rophotomet r ic  me thods  used to de te rmine  the  
ind iv idua l  sugars.  
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