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Collagen Disorders 
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There is increas ing  success  i n  s tudying co l lagen  d isorders  i n  c e l l  
c u l t u r e .  F ib rob la s t s  make both types I and I11 procol lagen,  s e c r e t e  
t h e s e  p ro te ins ,  convert  a por t ion  of t he  p ro te in  t o  col lagen,  assemble 
t h e  molecules i n t o  f i b e r s  and c ross l ink  them. I n  c e r t a i n  recess ive  
forms of t h e  Ehlers-Danlos syndrome ( type IV-VII) de fec t s  i n  col lagen 
syn thes i s  have been i d e n t i f i e d .  Type I11 col lagen  is not synthesized by 
p a t i e n t s  with t h e  EDS I V  syndrome. P a t i e n t s  with EDS V - V I I  syndromes 
have d e f e c t s  a l t e r i n g  t h e  c ross l ink ing  of co l lagen  e i t h e r  by a f f e c t i n g  
l y s y l  oxidase o r  by otherwise a f f e c t i n g  the  c ros s l ink ing  of type I 
col lagen.  The manner i n  which these  de fec t s  present  appears t o  depend 
i n  p a r t  on t h e  t i s s u e  d i s t r i b u t i o n  of t hese  co l lagens .  
decreased c ross l ink ing  of type  I col lagen pr imar i ly  a f f e c t s  tendon and 
s k i n  while  t h e  l a c k  of type  I11 col lagen pr imar i ly  weakens blood vesse l s  
and i n t e r n a l  organs.  

For  example, 

We have found t h a t  t h e  col lagen produced by EDS I c e l l s  i s  more 
e x t r a c t a b l e  than normal, presumably due t o  decreased cross l ink ing .  
S ince  t h i s  is  a dominant d i so rde r ,  we suspect  t h a t  these  p a t i e n t s  have 
amino a c i d  s u b s t i t u t i o n s  i n  type  I col lagen.  Other dominant d i sorders  
such as osteogenesis  imperfecta  presumably a l s o  represent  amino ac id  
s u b s t i t u t i o n s  i n  type I co l lagen  but  not  those a l t e r i n g  c ross l ink ing .  
Osteogenesis imperfecta encompasses marked he terogenei ty ,  and many 
d i f f e r e n t  de fec t s  may produce r e l a t e d  symptoms. 

Most r ecen t ly ,  Werb et a l .  and Eisen and a s soc ia t e s  have found t h a t  
f i b r o b l a s t s  i n  c u l t u r e  produce col lagenase i n  an i n a c t i v e  form. Neut ra l  
p ro t eases  a c t i v a t e  t h e  enzyme. Altered l e v e l s  of col lagenase have been 
observed i n  c e l l s  from p a t i e n t s  with c e r t a i n  malignant and inflammatory 
d i seases .  

Such s t u d i e s  can now be extended t o  o t h e r  types of cu l tu red  c e l l s  
making s t i l l  o the r  types of col lagen.  
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