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Effect of d iphosphopyr id ine~mJlmRI teem~~mmmtlon of *SS-labeled 
substances in a p a r t i c ~ ~ ~ l ~ ~  mast-cel l  t u m o r  

T h e  mast-cel l  t u m o r  has  p roved  ~to i i ~ e ~ ~ s ~ ~  for t h e  s t u d y  of h e p a r i n  
b iosynthes is .  The  i n c o r p o r a t i o n / n z ~ r ~ 6 f ~ , ~ ~ i i x t o  ~heparin in mouse  mas t -ce l l  
t u m o r  homogena t e s  a n d  soluble , f r a e t ~ m a s h l m ~ ~ d l m a o n s t r a t e d  by  a n u m b e r  of 
inves t iga to r s  ~-a. This  incorpora t ion  :.in I]Bmma-B~tt-t~ttmm~ h o m o g e n a t e s  was  found 
to  be s t i m u l a t e d  by  DPN* .  T h e p r e s e t t t m m ~ d i b s e z i t k ~ t i i e e n h a n c e m e n t  by  D P N  of 
sul fa te  incorpora t ion  in to  a l o w - m 0 4 e c t t t e r - w ~ t t t ~ o n t a i n i n g  f rac t ion  as well 
as in to  hepa r in  in a h igh-speed  s n p e n m t m t t ~ B - t m : t i ~ r n a s t o c y t o m a .  

The  F u r t h  mast -ce l l  t u n t o r  ~was c ~ i i n o i i i t e t r  t i le  s u b c u t a n e o u s  or in t ra -  
m u s c u l a r  form in L A F a J  rr, ices. ~ k e  r t m m ~ w m s ~ t z e d  a t  o ° in  a solut ion 
( i :  z, w/v) con ta in ing  o.I  M T r i s i b ~ ( f l B ~ T y 4 ~ ) , a x x ~ ! L ~ o s p h a t e  buffer (pH 7.4), 
2-5 mM cyste ine,  a n d  6 mM M g C l ~ . l T W e ~ w m s ~ : c e n t r i f u g e d  a t  xo5ooo × g 
for I h in a Spinco u l t r a c e n t r i f u g e . - ~ x t t m m r ~  fbfid was  i n c u b a t e d  u n d e r  
t h e  condi t ions  descr ibed in  Fig.  ~.  ~ t ~ e ~ w z t ~ - t e r r n i n a t e d  b y  t h e  add i t i on  
of an equal  vo lume of s a tu ra t ed :_  . . . . . .  "" s m i f l a ~ . ~ c  [e~S]sulfate was  re- 
m o v e d  from a l iquots  of each  i n c t t ~ ~ t ~ _  ~ , c l 4 ~ e r e n t  me thods .  

Met ,  h o d  x .  An al iquot  o f - t he  ~ m m ~ ~ m s  ~ a~: xoo ° for 5 ra in  a n d  t h e n  
d ia lyzed  agains t  cold r u n n i n g  watert~rr4CBI2h.~Xt~l~mat~of2the non-d ia lyzab le  f rac t ion  
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Fig. z. The time course of !B6S?SUHat~m~~l'~(l~t~ri~ fraction) and Fraction 
I I (paper-f ixed f rac t ion)  of F u r t h  tumcm "" - ~ - -  ~ - - i  ~, F r a c t i o n  I ,  D P N  a d d e d  ; 
C ) - - - O ,  F r a c t i o n  I,  no  D P N ;  ~ D - - ~ , ~ m n I ~ , M ' ~ t  O - - O ,  F r ~ c t i o n  I I ,  no  DI#N. 
E a c h  t u b e  c o n t a i n e d  t h e  f o l l o w i n g : ~ ~ e l s i i m a a v ~ o ~ o . 5 =  m l :  H i g h - s p e e d  s u p e r n a t a n t  
f rom 50 % F u r t h - t u m o r  homogena~e ,  ~:~_~ rmil; i~mTg~i~Im~.~, cm~rier-free, 5.4" zoS c o u n t s / m i n ;  
T y r o d e ' s  so lu t ion  (pH 7-4), z25 pd; ~ : ~ l ~ e ~ e s ~ i m i ~ m o l e s :  Tr i s  buffer  (pH 7-4), 
26; p h o s p h a t e  buffer  (pH 7-4), 4-o;  ~ ,  ~ z c z ) ; . ~ i ~ I j . ~ ;  :c--y~eine, o . 4 I ;  n i c o t i n a m i d e ,  o .5;  
L-g lu tamine ,  0 .5;  a n d  D P N ,  0 . 0 5 . 7 I ) h e : L m ~ ~ ~ a t : 3 7  Q i n  a D u b n o f f  m e t a b o l i c  

s k i l l s .  
• 

* Presen ted ,  in  pa r t ,  a t  the m e ~ ~ - - ~ _ _ ~ , o i l B I o l o g i c a l  Chemis t s ,  A t l a n t i c  
C i t y ,  N . J . ,  Apri l  xo-z4,  196x (ref.~4), ~ . . . . . .  l: ~ '  P h y s i o l o g i c a l C h e m i s t r y ,  
a n d  P h a r m a c o l o g y ,  Basel ,  S w i t z e r ' z ~ r ! , ~ ~ , ~ ( M  5). 
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were  p l a t e d  a n d  c o u n t e d  in a micromi l  end -window gas-flow counter .  I t  was shown 
b y  p a p e r  c h r o m a t o g r a p h y  t h a t  the  bu lk  of the  r a d i o a c t i v i t y  in t he  non-d ia lyzable  
f rac t ion  resides in a ma te r i a l  which  moves  wi th  the  s ame  RF as t h a t  of the  ma jo r  
m e t a c h r o m a t i c  c o m p o n e n t  of commerc i a l  beef hepar in  7. This  ma te r i a l  was des igna ted  
" F r a c t i o n  I" .  

Method 2. A p p r o p r i a t e  al iquot~ of the  i ncuba t ion  m i x t u r e  were spo t t ed  on 
W h a t m a n  No. I fi l ter paper .  The  pape r  was t hen  dr ied  for 30 ra in  at  9 o - I o o  °, fixed 
wi th  e t h a n o l - f o r m a I i n  (4" I), a n d  s t a ined  wi th  Alcian blue. The  u n b o u n d  [35S3sulfate 
was washed  f rom the  pape r  wi th  5 a l t e r n a t i n g  washes  of t a p  w a t e r  a n d  glacial  acetic 
acid. Af te r  d ry ing ,  the  s t a ined  spots  were cu t  out ,  p laced on p lanche ts ,  a n d  counted .  
T h e  va lues  o b t a i n e d  wi th  th i s  t echn ique  represen t  the  b o u n d  sul fa te  r ema in ing  on 
the  paper .  This  paper - f ixed  ma te r i a l  was des igna ted  " F r a c t i o n  I I " ;  it  inc luded the  
h e p a r i n  f rac t ion  and  one or more  as yet  u n c h a r a c t e r i z e d  su l f a t e -con ta in ing  subs tances .  
Since t h e  l a t t e r  c o m p o u n d s  are r e m o v e d  du r ing  the  m a n i p u l a t i o n s  of Me thod  I 
(Fig. I) ,  i t  would  a p p e a r  t h a t  t h e y  are d ia lvzab le  and,  therefore ,  of re la t ive ly  low 
rnGlecular vceight. 

The  effect of D P N  on the  t ime  course  of [35S]sulfate i nco rpo ra t i on  in to  bo th  
f rac t ions  is shown  in Fig.  I. Compar i son  of the  b roken  lines shows t h a t  D P N  caused 
a s ignif icant  s t i m u l a t i o n  of su l fa te  u p t a k e  in to  F rac t ion  I (hepar in  fract ion) .  The  solid 
lines show a v e r y  r ap id  u p t a k e  of labeled sulfa te  in to  F r a c t i o n  I I  (paper-f ixed m a -  
terial)  ; th is  i n c o r p o r a t i o n  was  m u c h  more  s t rong ly  s t i m u l a t e d  b y  D P N .  This  experi-  
m e n t  has  been  r e p e a t e d  twice us ing  different  h igh-speed s u p e r n a t a n t  p repa ra t ions .  

The  s t i m u l a t o r y  effect of D P N  on sul fa te  i nco rpora t ion  i n to  t h e  hepa r in  f ract ion 
has  been  r e p e a t e d l y  d e m o n s t r a t e d  in this  l abo ra to ry  in h o m o g e n a t e s  a n d  in a soluble 
f rac t ion  of the  F u r t h  mast -ce l l  t umor .  The  m e c h a n i s m  of this  D P N  effect is not  clear 
a t  this  t ime .  I t  is un l ike ly  t h a t  the  d ia lvzab le  su l f a t e -con ta in ing  ma te r i a l  formed 
d u r i n g  the  ea r ly  p a r t  of the  i n c u b a t i o n  as a result  of the  add i t i on  of D P N  is ident ica l  
wi th  3 ' - p h o s p h o a d e n o s i n e  5 ' -phosphosu l fa te ,  since t h e  syn thes i s  of t h e  l a t t e r  sub-  
s t ance  does no t  a p p e a r  to  require  D P N  as long as A T P  is ava i lab le  s. The  poss ib i l i ty  
is cons idered  t h a t  the  low-molecu la r -weigh t  ma te r i a l  is a h e p a r i n  p recur so r  or an 
u n k n o w n  i n t e r m e d i a t e  invo lved  in the  t r ans fe r  of sul fa te  to  hepar in .  An a t t e m p t  
to  Character ize  th is  f rac t ion  is now u n d e r w a y .  

This  w o r k  was  s u p p o r t e d  in pa r t  by  research g r a n t  H - I 5 9 6  f rom the  Na t iona l  
H e a r t  I n s t i t u t e ,  U.S. Publ ic  Hea l t h  Service,  a n d  by  a g r a n t  f rom Rike r  Labora to r i es .  

T h e  a u t h o r s  are g r e a t l y  i n d e b t e d  to  Dr. ~,V. G. CLARK a n d  Dr. W. J. HART.MAN 
of t h e  P s y c h o p h a r m a c o l o g i c a l  Service,  Ve te rans  A d m i n i s t r a t i o n  Hosp i t a l ,  S e p u l v e d a  
California,  for some  mice  b e a r i n g  the  F u r t h  t umor .  
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