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STRUCTURE OF CYTOPLASMIC 80 S AND MITOCHONDRIAL 60 S 
RIB0S0MES FROM LOCUSTA MIGRATORIA 

F. M i l l e r , W. Kleinow and W. Neupert 

I n s t i t u t für Z e l l b i o l o g i e und I n s t i t u t für P h y s i o l o g i s c h e Chemie, 
Universität München, Germany 

Cyt o p l a s m i c (80 S) and m i t o c h o n d r i a l (60 S) ribosomes have been i s o l a t e d from l o 
c u s t f l i g h t muscle ( F i g . 1A,B). M i t o c h o n d r i a l ribosomes were found t o be contaminated 
by a p r o t e i n p a r t i c l e which i s not d i s i n t e g r a t e d d u r i n g l y s i s o f m i t o c h o n d r i a w i t h 
T r i t o n X 100 ( 1 ) . P u r i f i c a t i o n o f m i t o c h o n d r i a l ribosomes c o u l d be a c h i e v e d by l y s i s 
o f m i t o c h o n d r i a i n 0.055 Μ MgCl^. T h i s method r e s u l t s i n a p a r t i a l d i s s o c i a t i o n of 
m i t o c h o n d r i a l ribosomes ( F i g . 1 B ) . 

U n f i x e d c y t o p l a s m i c and m i t o c h o n d r i a l ribosome monomers were examined by e l e c t r o n 
microscopy a f t e r n e g a t i v e s t a i n i n g w i t h u r a n y l a c e t a t e . C y t o p l a s m i c ribosomes measure 
294 χ 245 χ 257 8; m i t o c h o n d r i a l ribosomes show dimensions o f 271 χ 210 χ 215 8. From 
th e s e v a l u e s a volume r a t i o o f c y t o p l a s m i c : m i t o c h o n d r i a l ribosomes o f 1,5 : 1 was 
e s t i m a t e d . D e s p i t e t h e i r d i f f e r e n t s e d i m e n t a t i o n c o n s t a n t s m i t o c h o n d r i a l ribosomes 
a f t e r n e g a t i v e s t a i n i n g show a morphology s i m i l a r t o c y t o p l a s m i c ribosomes. Both t y 
pes o f p a r t i c l e s show b i p a r t i t e p r o f i l e s which correspond t o the f r o n t a l and l a t e r a l 
views d e s c r i b e d by Nönomura e t a l . (2) f o r c y t o p l a s m i c r a t l i v e r ribosomes. I n f r o n 
t a l views the s m a l l s u b u n i t (SS) i s v i s i b l e o ver i t s e n t i r e l e n g t h and appears ob
long; the l a r g e s u b u n i t (LS) i s roughly t r i a n g u l a r w i t h c u r v e d s i d e s . I n c y t o p l a s m i c 
ribosomes ( F i g . 2 ) the s u b u n i t s a r e s e p a r a t e d p a r t i a l l y or completely by a dense band; 
the SS i s p a r t i t i o n e d i n t o two p a r t s o f unequal s i z e by a f a i n t dense l i n e p e r p e n d i 
c u l a r to the dense band; where t h i s l i n e abuts on the h o r i z o n t a l band, a dense spot 
i s found o f f c e n t e r , e i t h e r to the r i g h t or to the l e f t s i d e . I n m i t o c h o n d r i a l r i b o 
somes ( F i g . 3 ) the p a r t i t i o n o f the SS i s absent, the h o r i z o n t a l band i s not v i s i b l e 
over the e n t i r e w i d t h , but ends a l s o i n a dense spot. 

The l a t e r a l views of c y t o p l a s m i c ( F i g . 2 ) and m i t o c h o n d r i a l ( F i g . 3 ) ribosomes are 
s i m i l a r ; the SS appears r o u n d i s h and i s d i s p l a c e d e i t h e r t o the r i g h t or t o the l e f t 
s i d e o f the LS. The two enantiomorphic forms o c c u r w i t h e q u a l frequency, but l a t e r a l 
views aire r a r e l y found i n p r e p a r a t i o n s of m i t o c h o n d r i a l ribosomes. 

S u b u n i t s o f m i t o c h o n d r i a l ribosomes (40 S and 25 S) were o b t a i n e d by i n c u b a t i o n 
ο ο 

e i t h e r a t 37 C i n a magnesium-free b u f f e r o r a t 4 C i n a b u f f e r c o n t a i n i n g no mag
nesium but 0.004 Μ EDTA p r i o r t o f i x a t i o n i n g l u t a r a l d e h y d e ( F i g . l C ) . M i t o c h o n d r i a l 
LS (40S) show p r o f i l e s w i t h one f l a t t e n e d o r concave s i d e , where s t a i n sometimes a c 
cumulates i n a s h a l l o w groove, and two convex s i d e s ( F i g . 4 ) . Roughly c i r c u l a r p r o 
f i l e s a l s o o c c u r . 

M i t o c h o n d r i a l SS (25 S) d i s p l a y e l o n g a t e d a n g u l a r p r o f i l e s . Often the p a r t i c l e s 
are curved w i t h one p o i n t e d and one b l u n t e d end ( F i g . 5 ) . A s m a l l s u b u n i t p a r t i t i o n 
c o u l d not be observed. 

Our f i n d i n g s show t h a t 60 S ribosomes o c c u r not o n l y i n v e r t e b r a t e s (3,4) but a l 
so i n m i t o c h o n d r i a o f i n v e r t e b r a t e s ; t h u s , 60 S ribosomes may be p e c u l i a r t o mito
c h o n d r i a of metazoa. The s m a l l s e d i m e n t a t i o n c o n s t a n t may be e x p l a i n e d e i t h e r by a 
s m a l l p a r t i c l e weight or by a r e l a t i v e l a r g e s p e c i f i c p a r t i a l volume ( 5 ) . 
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F i g . 1 G r a d i e n t p r o f i l e s (absorbance a t 260 nm) of 
c y t o - and mitoribosomes from L o c u s t a m i g r a t o r i a . Su
c r o s e g r a d i e n t s were made as d e s c r i b e d (1) i n AMT 
(0.1 Μ NH C I , 0,01 Μ MgCl , 0.03 Μ T r i s - H C l , ph 7.2) 
or AT (0.1 Μ NH C l , 0,03 Μ T r i s - H C l , pH 7.2) and 
c e n t r i f u g e d f o r 5 h r s a t 41 000 rpm i n a Spinco SW 
41 T i r o t o r . The dark a r e a s r e p r e s e n t f r a c t i o n s used 
f o r e l e c t r o n microscopy. 
A) C y t o p l a s m i c monoribosomes (80 S) i n AMT. 
Β) M i t o c h o n d r i a l ribosomes (6θ S) i n AMT. The r i b o -
somes were p r e p a r e d by l y s i s o f mi t o c h o n d r i a i n a 
medium c o n t a i n i n g 0,055 Μ MgCl^; hence, they a r e 
p a r t l y d i s s o c i a t e d . 
C) S u b u n i t s (40 S and 25 S) o f mitoribosomes i n AT. 
The p r e p a r a t i o n was f i x e d w i t h g l u t a r a l d e h y d e a f t e r 
i n c u b a t i o n under d i s s o c i a t i n g c o n d i t i o n s . Some un-
d i s s o c i a t e d ribosomes p e r s i s t a f t e r t h i s t r e a t m e n t . 

F i g . 2 C y t o p l a s m i c ribosomes. 
F r o n t a l views (top two rows) 
and l a t e r a l views (bottom row). 
Arrows mark p a r t i t i o n i n 
s m a l l s u b u n i t . 

F i g . 3 M i t o c h o n d r i a l ribosomes. 
F r o n t a l views (top two rows) and 
l a t e r a l views (bottom row). 
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F i g . 4 Large s u b u n i t s o f 
m i t o c h o n d r i a l ribosomes. 
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F i g . 5 Small s u b u n i t s o f 
m i t o c h o n d r i a l ribosomes. 
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