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HEPARAN SULFATE: FUNCTIONAL ROLE AT THE CELLULAR LEVEL 
P.M. Kraemer (Los Alamos, New Mexico) 

Various types of  cu l tured  cel ls  show extreme d i f fe rences  i n  production 
of matr ix  ma te r i a l s  and o the r  t i s sue - spec i f i c  ce l l  products.  However, 
they apparent ly  a l l  produce small  amounts of heparan s u l f a t e .  In  many 
i f  not  a l l  cases ,  some of  the  heparan s u l f a t e  can be i s o l a t e d  under 
condi t ions t h a t  suggest it i s  present  on the  ce l l  sur face  a s  a proteo- 
glycan with mul t ip le  sugar chains .  This c e l l  sur face  heparan s u l f a t e  
has metabolic c h a r a c t e r i s t i c s  t h a t  a r e  independent of o the r  ce l l  sur face  
mater ia l s ,  both i n  terns of turnover  and i n  terms of  metabolic f a t e .  
The ubiqui ty ,  l oca l i za t ion  and d i s t i n c t i v e  metabolism of heparan s u l f a t e  
have aroused i n t e r e s t  i n  t he  p o s s i b i l i t y  t h a t  t h i s  substance may have 
funct ions t h a t  a r e  required f o r  l i f e  a t  t h e  c e l l u l a r  l eve l .  Such a con- 
jec ture  does not  preclude,  of course,  t h a t  N-sulfated glycosaminoglycans 
probably a l s o  have o the r  funct ions i n  c e l l s ,  t i s s u e s  and animals. Within 
t h i s  context ,  the  CHO ce l l  l i n e  (an e s t ab l i shed ,  tumorigenic Chinese 
hamster ce l l  l i n e  t h a t  r ead i ly  grows i n  suspension o r  monolayer cu l tu re )  
appears t o  be a complex model of e s s e n t i a l  and non-essent ia l  c e l l u l a r  
funct ions.  Metabolism of  ce l l  sur face  heparan s u l f a t e  appears s imi l a r  
t o  many o the r  cel ls  i n  t h a t  it shows c e l l  cycle  dependent r e l ease  i n t o  
the  medium. In  addi t ion ,  CHO c e l l s  show a d i s t i n c t i v e  accumulation of 
heparan s u l f a t e  sugar  chain fragments i n  t h e  cytosol .  These fragments 
lack pept ide o r  l inkage sugars ,  a r e  much r i c h e r  i n  N-sulfated qlucosamine 
residues and much lower s p e c i f i c  a c t i v i t y  ( than t h e  sur face  ma te r i a l )  
when cel ls  a r e  labeled with 3H-glucosamine f o r  one generat ion.  These 
f ea tu res  suggest t h a t  CHO c e l l s  may a l s o  serve a s  a convenient model f o r  
quest ions r e l a t i n g  t o  degradation and/or re incorporat ion of  sur face  o r  
matrix spec ies .  
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