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ABSTRACT 

Hydrodynamic theor ies  of macromolecular s t r u c t u r e  have been 

c r i t i c a l l y  examined and used i n  t h e  experimental s tudy of the  conformation 

of various b io log ica l  molecules. This work has been ca r r i ed  out  giving 

ca re fu l  considerat ion t o  ancient  and modern wisdom. 

The fundamental molecular s t r u c t u r e  of l i v e r  glycogen has been 

inves t igated  using a v a r i e t y  of biophysical  techniques, including i n t e n s i t y  

f luc tua t ion  spectroscopy. It has been found t h a t  above a c e r t a i n  minimum 

s i z e ,  molecules of t h i s  mater ia l  a r e  hydrodynamically equivalent  t o  one 

another,  and behave a s  i f  comprised of i d e a l  spher ica l  subunits.  Smaller 

molecules do no t  have a smooth hydrodynamic surface  and display  a much 

higher degree of f r i c t i o n a l  i n t e r a c t i o n  with t h e  aqueous solvent .  It 

has a l s o  been shown t h a t  when t r e a t e d  wi th  disulphide-bond breaking 

reagents,  l a r g e  glycogen molecules a r e  d is rupted,  but  t h e  s t r u c t u r e  of 

the  subunits  i s  undisturbed. The r o l e  of p ro te in  i n  glycogen s t r u c t u r e  

has been confirmed by these  s tud ies .  

In tens i ty  f luc tua t ion  spectroscopy has a l s o  been applied t o  the  

study of p ro te in  conformation. The f r i c t i o n a l  c o e f f i c i e n t s  of bovine 

serum albumin monomers and dimers have been measured, and an apparent 

conformational change i n  t h e  monomer detec ted  upon t h e  binding of s a l i c y l a t e .  

The unfolding and subsequent aggregation of lysozyme when i t  i s  thermally 

denatured have been observed and t h e  hydrodynamic r a d i i  of t h e  nat ive ,  

I folded s t a t e  and t h e  expanded, unfolded s t a t e  of p ro te in  have been 1 

measured. There i s  a w e l l  defined t r a n s i t i o n  temperature f o r  the  denatur- 1 
a t i o n  process. 1 
























