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Biologia m olecolare. —  Effect o f rifamycin on ribosomes from  
B. subtilis. Nota di C l a r a  C a l v o r i ,  L a u r a  F r o n t a l i ,  L u i s a  L e o n i  e 
G i o r g i o  T e c c e ,  presentata^ dal Corrisp. M. A g e n o .

R iassunto. —  La dietilamide della rifamicina B provoca un aum ento significativo 
della percentuale di subunità ribosomiali in estratti di cellule di B . subtilis incapaci di riasso­
ciarsi in alte concentrazioni di Mg. Tale effetto si nota solo quando lo antibiotico agisce 
in vivo.

Questi risultati, e le loro, relazioni con l’inibizione da parte della rifam icina sulla sintesi 
proteica in  vitro , vengono brevem ente discussi in relazione al problem a della sintesi e disso­
ciazione in vivo dei ribosomi.

Several antibiotics active on protein and nucleic acids synthesis are known 
to alter the sedim entation patterns of bacterial ribosomes.

Besides the well known effect of chloram phenicol which produces the 
accum ulation of protein deficient particles [i], a significant effect on the 
ribosomes was dem onstrated for streptom ycin [2], m itom ycin [3], edeine [4].

The relationship between this effect and the p rim ary  m echanism  of the 
antibiotic is not always well understood but the study  of the characteristics 
of the altered particles m ight give useful inform ation on the biosynthesis of 
ribosomes.

T he diethylam ide of rifam ycin B has been previously shown to inhibit 
am ino-acid  incorporation into protein by cell-free extracts of B. subtilis [5]. 
A lterations in the sedim entation patterns of ribosomes prepared from B. sub­
tilis cells treated  w hit this antibiotic are now reported.

The effect of rifam ycin SV on ribosomes prepared from ra t liver was 
studied by Gualerzi et al. [6],

E x p e r i m e n t a l .

B. subtilis strain  ATCC 6633 was cultivated in a m edium  previously 
described [7]. R ifam ycin B diethylam ide, at concentration of 20 pg/m l or 
I (Jig/ml, was added to exponentially growing cultures. The addition of 20 
pg/m l of the antibiotic stopped the grow th completely whereas the addition 
of I pg/m l slowed it down. In  control cultures grow th was stopped or slowed 
by adding penicyllin G or by chilling, centrifuging and resuspending the cells 
in fresh m edium , or by anaerobiosis. The same results were to be obtained 
w ith these different m ethods. A fter 60' or 90' from the addition of the 
antibiotic, cells were chilled, centrifuged, washed with 0.01 M pH  7.7 tris-H C l (*)

(*) Nella seduta dell’8 aprile 1967.
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buffer and disrupted by grinding w ith alum ina Norton. E xtracts were suspend­
ed in the sam e tris-H C l buffer containing io~2 or io ~ 4 M Mg++ and centri­
fuged twice at 30,000 g for 30’; particles were sedim ented at 105,000 g for 
two hours and resuspended in the same buffer. Sedim entation velocity experi­
m ents were perform end in Spinco model E analytical ultracentrifuge at a 
speed of 31,410 rpm .

Fig. I .  -  Sedim entation patterns of ribosomes extracted with tris-H C l 
buffer containing io ~ 2 M Mg+ + from B . subtilis cells treated  with 
penicyllin (upper diagram) and with rifamycin (lower diagramm ).

Fig. I shows the sedim entation patterns of ribosomes from untreated  
B. subtilis cells (upper curve) and from cells treated w ith 20 pg/m l rifam ycin 
(lower curve), extracted w ith tris-H C l buffer containing io ~ 2 M Mg++. 
Sedim entation coefficients are the same in both cases, but the ratio of 70-S 
ribosomes to 50-S and 30-S subunits is quite different: in fact the percentage 
of subunits is 18 % for the upper curve and 38 % for the lower curve. This 
m eans th a t a large proportion of particles from rifam ycin treated  cells are 
unable to associate in io-2 M Mg++,
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Fig. 2. -  Sedim entation patterns of ribosomes extracted with tris-H C l 
buffer containing io -^ M M g +  + , after-riassociation in i o - 2M M g+ + .
The upper diagram  refers to ribosomes from cells treated with penicyllin; 
the lower diagram  refers to ribosomes from cells treated with rifamycin.

The sedim entation patterns in i o~4 M M g++ was the same for ribosom al 
subunits from treated  and untreated  cells; but when the association of subu­
nits was studied by incubating them  in an ice bath  the two hours [8], after 
having increased the Mg++ concentration to o.oi M, the percentage of subunits 
was 42 % for the sam ple from rifam ycin treated cells and 23 % for the sample 
frond untreated  cells (fig. 2). Figures are sum m arized in T able I.

T a b l e  I.

R i b o s o m e s
3 0 - s  +  5 0 - s  

%
7o~ S

%

Extracted in 1 0 —2M M g+ + from rifam ycin tre­
ated cells . ......................................................... .... . 3 8 . 7  ±  4 . 6 6 1 . 3  ±  4 - 6

E xtracted  in io ~ 2M M g + +  from penicyllin tre­
ated or untreated cells ............................................ 1 8 . 3  ± 3 . 2 8 1 . 7  ±  3 . 2

E xtrac ted  in i o - 4M M g+ +  from rifamycin tre­
ated cells after association in i o - 2M M g+ +  . 42 .0  ±  6 . 4 5 8 . 0  ±  6 . 4

E xtracted  in io ~ 4M M g + +  from penicyllin tre­
ated or untreated cells after association in 
1 0 —2M M g + + ............................................................. 2 3 . 1  ± 2 . 6 7 6 . 9  ±  2 . 6
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W hen trea tm ent w ith rifam ycin is perform ed on extracts no effect of 
the antibiotic is to be observed on the sedim entation properties of ribosomes. 
This is true even when rifam ycin is added to subunits before raising Mg++ 
concentration to associate them.

D i s c u s s i o n  a n d  c o n c l u s i o n .

The above results indicate th a t rifam ycin B diethylam ide increases the 
proportion of ribosom al subunits which are unable to associate in high Mg++ 
concentration. T h e  fact th a t rifam ycin does not affect in vitro the association 
of ribosom al subunits from untreated  cells rules out the possibility th a t the 
drug acts by complexing Mg++ or binding to ribosom al-sites responsible for 
interaction of subparticles.

T he fact th a t rifam ycin inhibits protein synthesis in vitro [5], while only 
its addition to living cells increases the percentage of subunits, suggests the 
hypothesis th a t in the presence of the antibiotic, ribosom al precursors are 
accum ulated which are incapable of interacting to form 7o-S ribosomes; 
alternatively  the antibiotic m ight increase the dissociation of active ribosomes. 
Both effects m ight be consequent to thednhibition  by the drug of protein syn­
thesis.

This work was supported by a gran t from the C .N .R.
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