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ABSTRACT 

The a r r a n g e m e n t  o f  t h e  capsomers  c o m p r i s i n g  t h e  o u t e r  s h e l l  

o r  c a p s i d  o f  r e o v i r u s  h a s  been  d e t e r m i n e d  b y  t h e  computer  

m o d e l l i n g  o f  images  o f  r e o v i r u s  r e p l i c a s  p r e p a r e d  b y  

f r e e z e - e t c h i n g  t e c h n i q u e s .  An o p t i c a l  low-pass  s p a t i a l  f i l t e r  

was used  t o  improve t h e  v i s i b i l i t y  o f  t h e  v i r u s  images  and two 

t y p e s  o f  c a p s i d  s u b u n i t  c o u l d  t h e n  b e  s e e n  which were te rmed r i n g  

and p e n t a m e r - c r a t e r  capsomers ,  S u f f i c i e n t  o f  them c o u l d  b e  

i d e n t i f i e d  on r e o v i r u s  p a r t i c l e s  t o  make t h e  computer  m o d e l l i n g  

1 o f  t h e  p a r t i c l e  p o s s i b l e ,  The c a p s i d  was shown b y  t h e s e  me thods  

1 t o  have  T=13,1 t r i a n g u l a t e d  i c o s a h e d r a l  symmetry. I t  is 

~ compr i sed  o f  60 r i n g  capsomers  and 1 2  pentamer  c r a t e r s  s u r r o u n d e d  

by a n o t h e r  60 i n c o m p l e t e  r i n g  capsomers .  

The same T=13,1 symmetry was found f o r  t h e  s i n g l e - s h e l l e d  

p a r t i c l e s  o f  t h e  two r o t a v i r u s e s ,  SA-11 and  NCDV, which h a v e  132  

un i fo rm capsomers .  However, f r a g m e n t s  o f  r e o v i r u s  c a p s i d s ,  s u c h  

a s  a r e  somet imes  s e e n  i n  n e g a t i v e l y  s t a i n e d  r e o v i r u s  

p r e p a r a t i o n s ,  were  found which had non-T=l3 , l  symmetry,  

p re sumab ly  a s  a  r e s u l t  o f  capsomer  r e a r r a n g e m e n t .  The d i m e n s i o n s  

o f  a  l a r g e  number o f  t h e  t r i a n g u l a r  s u b u n i t s  o f  t h e s e  c a p s i d  

f r a g m e n t s  were  measured and i t  was shown t h a t  t r i a n g l e s  

o r i g i n a t i n g  from d i f f e r e n t  p a r t s  o f  t h e  r e o v i r u s  c a p s i d  had 

n o n - i d e n t i c a l  l e n g t h s ,  The l e n g t h s  found were c o n s i s t e n t  w i t h  

t h e  T=13,1 model p roposed  f o r  t h e  v i r u s .  

C o n d i t i o n s  f a v o u r i n g  t h e  f o r m a t i o n  o f  c r y s t a l l i n e  a g g r e g a t e s  

o f  r e o v i r u s  c o r e  p a r t i c l e s  h a v e  been  found .  The u n i t  c e l l  

g e o m e t r y  o f  t h e  two c l a s s e s  o f  c r y s t a l s  o b t a i n e d  was d e t e r m i n e d .  






