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'~ ' : : R e c e i v e d  "8 J a n u a T y  19741 _ " . 

1 ,  I n t r o d u c t i o n  : - - : ~ .... o f  r n O n o s 0 r n e z  [ I e r e c o v e r e d  b y  s u c r o ~  g r a -  

. - " d l e n ~  ¢ e n t r i f u g a t ! o n  m s t a n d a r d  b l x f f e r  t I 0 m M  Trk~_~ 

" We have shown recen t ly  ;[1] t h a t  p ro t e in  S1- o f  the  ace ta te ,  pH  7.6;  10  m M  M g ' z c e t a t e ; ~ 0  m M  NI-t, C i ;  
smal l  r ibosomal  :subunit o f  E s c h e r i c l f i a c O l f  i s  reqTa~red 6 m M  ~mercap~oethan~l )~  Der ived  ~ub~ani~ were  rib- . . . _ . . • - '  . . . : . 

for the translation of  poly IL Ribosomes .actively, t ;ained from polysomes after d~alyMs again~ standard 
t rans la t ing  ~ _messenger. carry S1. at  .a St.oiclfiomeL~y - bu f f e r  con ta i rdng  0;25.atom ]~tg-aeetate  in~Ltead Of " " 
of.close t.o one  c o p y  pe~ part icle [1 ]::~n-?dne w i t h  ~ " 10 raM. : ~ " : " ~ ' ~i. . . . .  i " " " • 
;suggested role in rnesse~ser  b ind ing  [2 - /5 ] .  I n  the s~:ne U n w a s h e d  3 H-labe]]ed r ibosomes,  used  ~o p r e p f ~ .  
paper  we d e m o n s t r a t e d  ~bmt 8 !  is los t  f r o m  lhe.~dbo- in  vi t ro po!yf ibos~mes . .~ i th  MS2 R N A  were prepared  
somes  .upon dissocia t ion Of the  p o l y s o m e s  ** at low M S  . from ,the ~ame cells by ~ n f l i n g  with alumina a f t e r  
. c o n c e n t r a t i o n s ,  e x i ~ l a i x d n g  t h e  lo7~'  s t . o i c h i o m e . ~ w  , o f  - s l o w  c 0 o l i n ~  • .. . . . . . .  • ' . . - . . 

$ 1 . . o n  p u r i f i e d  3 ' 0 S  S ~ a b u n i t s  ~5 ,  7 ] .  1~ .~s o f . o b v i o k a s -  . . .. A ~  p a r t ~ . c l e s  u s e d  l-rod, a Spec~ , f i e  . a c H v i t y  o f : a b o u t  

~_ntere~l t o  ~lOW ihe n~amber o f  $ !  .copies .on ribo- - 18 O00 ¢~dniS]n~in]A260 uni t .  - • - . 

:somes translating.na~_ral messenger RNA. We have - ' " _. 
t he re fo re  de t e rmined  the  s t o i c N o m . e t r y . o f S t  on polv- " - 2 . 2 . P r _ e P a r a ~ f o ~  o f p o l . ~ , r i b o , _ z ) m e s  iv_ y . f t r o  

r ibosomes  i.3olated .dh,ectly f r o m  the  bac ief ia l  Cell .as -- 2 0 A  260 a£niis c~f sH- label led  n n w a s h e d  r ibosomes  
W e l l  -a~.,On l ~ o ] y . s o r n e s  g e n e r a l e d  i n  ~-i~tro b y  ~ h e  ~ r a n s l a -  w ~ r e  i n c a ~ b a i a d  i n  a 0 . 4  m ]  r n L x ~ u r e  c 0 n t a ~ r , ~ n g  l h e  

Non o f  MS2- -RNA.  O u r  da ta  : showIha t  t h e  n u m b e r  o f  •foliowing. c .omponents:  225 #g  MS2-P, NA )gif t  o f  Mr. 
$1 copies is approximately ,the same on all p0tydbo- J. ~£ Gubbens); .60 pt  hig~h :speed supematant ;  8 0 : ~ g  . 

sornesiestedand varites from i0.6 ~,o 0.9. T ~ s  finding s t r ipped ' " ~ ~ . tRNA, a p p r o . ~ m a , e l y  t p g  u n l a b d l e d  fl~iet-- 

suggests t h a t  S1 is also r e q u i r e d f o r  the  . t iansiat ion . - o f  ~RNA; 3:6/4g ~eucovo~_ne; 0 . 4 p m  M A T I ' ;  (~05 :umol 
n a t ~ r ~  m e s s e n g e r s  . . . . . .  . . .: : G ~ P ;  -- P r o 0 ]  p b o s p n o e n o ! p y r u v a : t  , ~ - - " / a g  ipvruv. .a~e.  - 

. . . . .  NSanase a n d  : 4 n m o i  , O f . l h e  2 0  a n ~ - i n O . a c i d s .  Fir~-at  i o n i c  

- . • : " ~ " . ,Coa~_d~Iio~ i n  ~het r icuba t ibn  mixiur e W e r e  4 0  r m M  

21 Ma:!erials and  met~.bds ~ - • . . . .  " TZ~s-~cetate p H T i 2 ;  7•mlvl }.lg---~._cetate; --6.'0 m ~ t .  :- 
" :. " " NH4C|  ~nd 6 rr2¢] ~merc.ap:toe~han0L A f t e r  ~ncuba~.i0n: 

. . - . . . . • . 

2 A . 7 2 . v l a . r i 6 n  . o f  i n  ~h ,O  p o l y r i b o s o m e s a n d ~ q b o s o ~ z M  " a t  35~C for  ::12 mSm ~ne n f ixmres  were ld i !u ted :wi th  . 
; " - p a r t i c l e s  :. :: " : " • ~ .: / . .: .  !: : . . . -  . : " iCe-coid, b.uffer of ~he sam6.~onic- cc-L, rposition,: Con-; -: - 

: ;: E . . o o l i  M R E  600  was grown o n  ~ a l : s a ! t s m e  : )  : " i a in ing  o . ]  img~rht cl-domn4phe)iicoJ, 1:ayered.on .: . • .: .•. 
diurfi i 8  ] in the  preSence,of  0.5 m c i  i[3 ] amino-ac id l  ; / :  • ] 0 - 3 0 % " s u e r 0 s e - g a d i e m s  and:cei~t~_fugedf6r  6 h r  - 

: :mix tu re -  u n i f o r m i  labelled4 N o w E n  and :Nuaea r ) :  .... =•: ? a i  "~5•000zpm Theo~tSJ6id .dens~tyU-acing is shown . - " -  : 
- . p e l t  ! i l e r .  Cellswere h£r4ested andtysed.~_ aeseribea " ~:fig- ~: ;-:: ::: :~ : ;:--; / ;  :: ~?.~-:: L: ?. .~ : : : " . : ' .  :." - 
i bef0r,/[gl.,Polyribos0tne~ and 70s  Parfideo, (theSe-: .-.i:-_:_ (/-).-Tetrainets-tili:imon~mm•:were • cut out and recovered 
consi.<t i-orabout-70% of free :fibosomes and for 3 0%- . : 'byc~titrifugati6nt: i-/;7 ?" ' ) : • . '  ?::: :::: ' -  I i i -I " I :  : 

; . : : .No~lt i - : i iot tai~M3~bti jhi i i~.  C O m p a n y : . : . . X m ~ _ t e r d a m :  :)-:~ i.i!.- : : :):-: :.i. . :: •:. ;: : 7  :/ . .~i;: .=.: .";::!i: ~- : , . i f  .:= > . :-/:;."_ .: ::;-.: 73"2-.3. : 
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- ,."i ~: ! - : .  - ' " - i : -  '~ : - .  . : . : " .  i o l u e h - e ~ T r i t o n : x ] 0 0  s c M t i l l a t i o n  C 0 c k t a i l a n d  e m m -  

' -  . . . .  - '~ . - 3 , . R e s u l t s  - . "  .: . _  . . .  - . -  • • ' 

: :  . .. • . ,x " - - .. " B e e a u s e  o f  i t s  l a i gh  m N e c n l a r  w e i g h t  ( 6 5  0 0 0  : d ~ l -  

- "  :- : " " " : _ . "  " " o : thex  ~ b o s o m a l  p r o l e L n ' s  b y  , e l e ~ r o ~ ! a o r e s i s  i n  ~:oly-  
- • . " • .. • - - z c r y l a m i d e  g e l s  i n  S D S  ( f ig .  2 ) .  T h e  m a s s  f r a c t i o n  o f  

. . . . .i . - . S ] .  i n  ,a m i x ± u ~ e  o f ~ r a d i o a c t i v e  3 0 S  r i b o s o m a  ! p r o t e i n s  
- , - - ?. i ._ , ,- : - i s e q u i v a l e n l . ~ o - i h e  f z a e t i . o n  o f  r a d i 0 ~ i c ' H v J t y p r . e s e n , t  

-.! ' : -  ..-. - .  - " "~ [7  -~e? 'm~".~  :~=n . .:- . - . . . .  i n S l  16;  7]-5 B y  us in -g  k n , 0 w n  d a t a  2.76 .*Ne . rn~/ leeu lz r  
" l~Jg, i . $ u c ; o s e  g rad ien t  agglys is  b f  M S 2 ~ t R N A  induce,d " " -..- . • ¢¢e igh t  o f ; s 1  a n d  i h e  m o l a ~  p r o i ,  e i n  c o n ' , t e n * o f  a 3 0 S  

- ~ o 1 2 ¢ s o m ~ s .  D . e t a ~ I . ~  o f  t h e  p ] e p a r a I ~ o n  a r e  d , e s c x ~ b e d - ~ n  ~ l a e  p a r l i c l e  ( 2 6 0  0 , 0 0  , d a l ~ o n s )  ! [ a 4 ]  ~ I s  ~ t o ~ c h i o m e l r  5 ,  c a n  

' M a t e r i a l s - a n d  m e t h o d s  s e e t i 0 n ;  . . " " " - " " " . . . . .  . .. " b e  C O m l g u t e d . T h e  v a l u e ,  w e  o b t . a ~ e d  f o x . t h e  ~ ,o i ch i : o -  
: -. : . :  : . : " - - -  :. . . . . .  .. : - : . " m e  t r y  o f  S l :  o n  d e d , ¢ e d . 3 D S s u b u n i ~ . ( f i g u r e  n.~ot - . 
• / ; .  :: 2 .  : . . : .  " - _. --. ' : .  " " - .. ,  . -  s h 0 v e n ) v a r i e d f r o r n 0 . 1 5 t o 0 , 2 5 w i t h - a n : a v e r a g e " o f  : 

2 ~ 3 , , G e ~ i e l e c t r o l ~ , ~ o r e s ~ s ~ m d - c o u n t ] , n g ~  : " • " " 0 . 2 1  o b t ~ d n e d / : , r o a n  3 . i n , d e p e n d e n ~  m e a s u r e m e n t s  
-: A p p r o x i m a t e l y  3 0 00 .0  counts/f ly-_in o f  e.acla ~0f t h e  . , ( t a b l e  l ) . . T h e s e  vz!lu,es -are ~ e l t  i v ~  ~ e  I m a g e  o f  " 

. : i ' i b o s o m a l p r e p a r a t i o n  w e r e  a n a l y z e , d - . b y  e i e c t r o p } i : o r e -  - " p u b i h h e d :  d a t a f o r t h i s  ! p r o . t e i n  1,6; 7 ] .  F u r t h e r e v i - " .  
s is  .on- 1 ,0% p o t y a c r y ! a m i ~ l e  ge l s  i n . S D $ a c C o r d i n g  t o  _ -  ' : d e n e e  f o r t h e  x e l i a b ' f l i t y  o f  , . ~ e l m ~ l o d  e m t ) ] , o y e d  . 

W e b e r  aia:d O s ' b o m  t ! ]  3- T h e g e l s  wex.e  s t a i n e d  wb~th .-here ~ a s .  d e r i v e d  f r o m  S~ to i eh iome~ t ry  m e a s u r e m e n t s  
C o  o m a s s i e  bxTllim-~t bl..ue as .  d e s e r ~ b e d  p x e v i o u s l y  1 1 2 ]  • o f  t h e  5 ~ S  p r o t e i n . L 2 . N x , d e p t . . f o r  S J ~h i s  5s ~tlae on13, 

. a n d  . s l iced  ~af lerdeslaLnin~,& O n e  m m  z l i eeS  w e r e  i n c u r  ' o I h . e r  p r o t e i n . . O 1  5 . 0 0  d a l t o n s )  } ! 3 ]  Whic l a  g i v e s  

b a t e d  o v e r n i g h t  Z I 5 0 ~ ' C  i n  0 . 7  m l  S N u e n e  ( P a e k ' a r d )  sLngle  b a n d  a f t e ~  S D S  e : l e c t r o p h o l e s i s  . o f ~ o t N T O 8  ~-i- 
. ~  , . . . . . . . - . 

- ' ~  - ) .  • . . . . , . . . . . . . .  . ~ . . . . .  - ~ , ,  , , . . . .  

°'°I I I .... .... 1 'i il 'lli   ii ; • , . . . .  . . .  t . , / . . . . . -  , .  -. . . . . .  . 
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E~dogen0us:R. ,eigiipolysom,es " '.0.S~ {2) 
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F , z . ~ - ~ 7 O S  ~ a - b o s 0 m e s  i ' z . O ~ n - c e ] ]  I g m a e s  " /3.~,i (~2"9 : . - 0 a 8 9  ~{~}. _ . 
' . . . . . : - , 

1 : 9 g ' ~ 2 ) "  - "" . . . .  " ' " . ' "  ' . :" 
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] Y I S 2 - - R t q A  F 0 1 y s o m e s  

T~tzam,er~ 
Trbners  " - 
DLn~exs " - " .. " " . 

N/onor~ers.+ Yx,e~ 79S " 

3 0 S  D e r i v e d  g ~ . o m  • e n d o g e n o I ~ s  p o . : . ' y a o ~ e s  " " 

by ],ew Mg 2+ &iSsocia'~ion .. '0~1 (3) 

. . . • . .  • • •  . . - . , . .  • . 

0:91 {])  -- : -- 
9 . ' ] 4 . { 1 )  " , 0 S 7 - { t ) -  - ~ g f i  [~] )  - - . -  - . . -  " . :  : " " 

. . . .  , : D . , 6 5  [I) _ : , 0 . ' 1 3  f l )  .- .- ~ - 9 0  ~ [ I )  . . . .  " 
• - .  . " ' _  t . .  

O.7~(1) . . . - ,! -. :~ - . :_ : 
_ • . - _ _ .  

. • : . .  

. [ . 

- 0.93 ~2) . . . . .  . .:. 
5 0 S  - ~ - a f ~ e d  f z o n a  endo~,en.o~a~ p o i y ~ D r n , e - x  

~s~d in w~ov~ly In~lhDd; " • " 

s~.oie~om,et~y N i = ¢o~an15 in "prole~ i X dall,0ns o f  p;ot:ein :,n par~cl~ " 
l . o ' L a ]  c o n n ~  ~ l . V d . i  " • .. . - 

. F ~ ] ~ n n l a  u s e d  i~a i2. Ma~da~*1 an~l~d : " - 

~ : , o ~ m l . S  i l ~  p x o ~ , e i n  ] ; % ] . W .  1 2  

Numbers bel%veen b~z.ek.e~ ~ e p r e _ s e = t  nnrn13e~ ~3f in~1=pend~nl de~e.nnkna~Dras. " . 
• . . • 

. . : - , . . 

bOsonaa l  p x o t e ' , m s . , ( ~ g - 2 ) . . T ~ : g  55:0 DO0 [ 13 ]  a n d .  
8 8 5 - O 0 0  dalt:o-ns I 1 5 ] - f o r  t h e  m o l ~ "  p z o t e i n  ¢0n~,ent .  
:of 5 0 S - a n : d : 7 0 S  ~]b:osomos zespect~.vely,  w e  f o u n d  ~he 
m a m b ~  Of L 2  c o p i e s  l i s t e d  i n  t a b l e  L T h e s e  d a t a  a r e  
i n  ¢xCellerat  ~ g r e e m e r ~  w i t h  t h o s e  o f  W e b e r  [7 ]  ,and SimS!a~ r ezu l t s  weze  f o n n d  whe ,a T 4 - 4 m R N A  Was 
, show t h a t  L2 ,is a ,amlt p r o t e i n .  W e c a n  n o w  u s e  ,~ w0  u s e d  as  m e s s e n g e r  ~A~tez d ~5_f M S 2 - - ~ q A  ( d a t a  n o t  
p r o c e d u r e s  t o  d e t e n n i n e  Lhe n u m b e r  o f  S 1 ,copies  on - s h o v e ) .  - . '. . 

Both proeednr~ 3de]d ess:entjal]y lhe ~m¢.va'm¢ for 
the S] st~iclfi.onaetry (~nl~]~ ]); The nl/rnS~_r,of Sl co- 
pies ,on boil~ in ~vo a~]d in Vitro prepared po]ysomes 
, (a~d ~ s D  ~n  ~ie¢ 7 9 S  p m ' ~ e s )  v a ~ e s  f l o r a  •0.6 ~t`o '0.9. 



fac t  'that t h e  S t o i c : h i o m e l r y  o f  $ 1  ,on "natural'  p o l y -  
s o m e s  is s o m e w h a t  less than  t h e  va lue  we ob~tained 

- f o r  p o l y  U . . g e n e r a t e d  p Q q y s o m e s  I I ] ,  m ~ g h t  b e  d u e  t o  
Severa l  r e a s o n s :  ~ x e e p t  f ~ r  p o s s i b l e  e x p e r i m e n t a l  ,er- 

r o r s - i t  m i g h t  b e  ~thal ph~.ge R N A  i n d u c e d  p o l y ~ o m e s  

a t e  h e t e r o g e n e o u s  m d e e d , . ] t  i s  c o n c e i v a b l e  ~ h a l  a 

m i n o r  f r a c t i o n  o f  r i b o s o m e s  ge~s s t u c k  a t  a s t a g e  t h a t  

d o e s  n o t  requi~re  S ~  ( 2 0 r i n s t a n c e  a s t e p  Jn i n i ' t i ~ d ~ n ) .  
I t  i s  :o f  i n t e r e s t  t h a t  B o l l e n  e t a ] .  I I 6 ]  found t h a t  S ]  

is  a b s e n t  f r o m  a. 3'0S ~ni t ia t ion c o m p l e x  w i t h  p o l y  
A U ~  as messenger ,  A p p a r e n t l y  m R N A  b i n d i n g  does 

no~ requ i re  S1 in th i s  s tage o f  th:e r e ac t i on ,  
R e c e n t  r e p o r t s  have  ela~med .t'he i d e n t i W  :of ~he 

t r ans la t iona l  in te r fexence ,  f a c t o r  i I I 7 ,  ! 8 ]  as wel l  as 
ofsubunil I o f  ~he Q~ r~.pt~c:~se w ~ h  p r o t e i n  s ]  [ ] 9 ,  
2 0 ] .  K a m e n  et. aL [21 ]  ]aad "11. r e a d y  ~hown  th a t  'the 
, i , factor a nd  s u b u n i t  I a re  t'he s a m e  pxote~n. 1~ 5s re- 

p o r t e d  t ha t  the  Jnteffexenc.e  f a c t o r  inh ib i t s  ~he trans-  
l a t i on  oJ~ na t ive  M : S 2 - P d q A  b_.v ~elecf ively  'blocMng 
:initiation a t  -the .coal p r o t e i n  i n i t i a t i on  s i te  [17 ,  ]B ,  2 2 ]  
At  first  glance this  p r o p e r t y  see.ms al  va r i ance  w ~ t h  
the  now. e , taMisiaed pre~enee  o f  S I  o n  M S 2 - R N . A  
gen e ra t e d  p o l y s o m e s .  H o w e v e r ,  i t  is b y  n o  m e a n s  
e x c l u d e d  t h a t  t h e  same p r o t e i n  is i n v o l v e d i n  messen-  
ger  I"~NA b i n d i n g  -to l l b ~ o n a e . s  d u x i n g . . e l o n g a l i o n  a n d  

]2]  V a n  D~ in ,  J . ,  +an  K ~ r t a n d ,  C~ G. {197,19) Mol. G e m  
:G~neL 109 ,  1 6 9 - - 1 7 6 ,  " " " ' " 

13] Hol le r ,  t t .  F . ,  C h a r s ,  C., T ia .em~, ,G.  a n d  Aldf idge ,  J .  
{1971)  3. M,o]..'~ioL ~61.6'691-,67'9; 

]4]  %a], ;M., A v i m m ,  M., }:.creater% A . . . ~ d  3~:ei~, A.  
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