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SUMMARY 

A dialvzab~e factor has been ~so]ated both from the crume 0.5 ~ KC] 
wash of ret ic~!ocytes ~nd Krei,~ 11 A~cite~ tumor pelyribosomes~ %.~s 
component is not only required for the in v i t ro  t ranslat ion of d i f fe -  
rent eukaryotic messengers l ike 9lobi~ a~id lens c rys ta l ! i n  mRNA, but 
also for the t ranslat ion oF pol io and adeno v i ra l  RNA. 

iNTROOUCTiON 

Recently Bogdanevsky et al (1) isolated a dialyzable factor from the 

0.5 M KCl wash of ret icu!ocyte ribosomes, which restores the ac t i v i t y  

of dialyzed crude i n i t i a t i on  factors. The assays were performed in a 

ret iculocyte ce l l - f ree system. The authors suggested that the dia- 

lyzable component was a new RNA species of very small size. 

We have recently shown (2) that,  whatever the nature of th is factor 

might be, i ts  ac t i v i t y  is rather unspecific in that i t  stimulates the 

translat ion of globin and lens c rys ta l l i n  messenger RNA in a var iety 

of ce l l - f ree heterologous systems. 

In the present paper we demonstrate that also v i ra l  messengers require 

the factor for t ranslat ion in v i t ro .  Moreover, we isolated a dialyzable 

component with s imi lar  ac t i v i t y  as the ret iculocyte factor from the 

0.5 M KCI wash derived from pol#somes of Krebs I I  Ascites tumor cel ls .  
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~TERIALS AND METHODS 

The isolat ion of the dialyzable factor from ret iculocytes,  the preparation 

of RNAse ribosomes and Krebs I I  pH 5 enzymes were performed as described 

previously (2). The dialyzable factor from Krebs I I  Ascites cel ls was 

isolated in a simi lar way as reported for the ret iculocyte factor.  An 

amount corresponding to 450 A260 units of polyribosomes was treated 

with 0.5 M KCI at 0 ° for 2 h. The ribosomes were spun by centr i fugation 

at 105,000 x g for 3 h and the crude i n i t i a t i on  factors (26 mg/ml protein) 

were dialyzed for 5 h against 10 volumes of d i s t i l l ed  water. The dialysate 

was lyophi l ized and resuspended in one quarter of the or iginal volume of 

the crude i n i t i a t i on  factor preparation. 

Cel l- f ree protein synthesis was performed at 30 o for I h. The reaction 

mixture contained per ml: 10 A260 units of RNAse ribosomes from ret icu-  

locytes, 0.3 mg of pH 5 enzymes, 40 ~g mRNA, I00 mM KCI, 2 mM MgAc2, 

I mM DTT, I0 mM Tris-HCl pH 7.4, ei ther 3 mg of crude i n i t i a t i on  factors 

or 2 mg of dialyzed i n i t i a t i on  factors and 40 ~I of the dialyzable 

factor. The ATP-generating system and amino acid mixture were as described 

ear l ie r  (2). The f inal volume was 25 ~I. 

Electrophoresis was performed on SDS slab gels according to Laemmli (3). 

However, a l inear gel gradient from 6-18% polyacrylamide was used and 

the autoradiographic analysis was performed as described elsewhere (4). 

Polio virus (Strain Mahoney type I) was grown in primary monkey kidney 

cel ls on microcarriers (5) and puri f ied as described by Van Wezel (6). 

RNA was extracted from puri f ied polio virus with SDS-acetate buffer 

pH 3.5 (7). This RNA was further pur i f ied by centr i fugation through a 

15-30% glycerol density gradient, containing I0 mM Tris-HCI pH 7.4, 

I00 mM NaCI, 1 mM EDTA, for 4.5 h at 180,000 x g. 

Adeno-RNA was extracted from KB-cells 35 h af ter infection with adeno- 

virus type 5 (Strain Ad 75) (8). Crysta l l in  mRNA was isolated as des- 

cribed ear l ier  (4). 
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RESULTS AND DISCUSSION 

In an ear l ie r  paper we demonstrated the unspeci f ic i ty  of a dialyzable 

factor from the 0.5 M KCl wash, prepared from ret iculocyte polyribosomes, 

in stimulating messenger RNA translat ion in v i t ro  (2). 

However, since exclusively globin and c rys ta l l i n  messengers were u t i l i zed  

in our assay systems, the poss ib i l i t y  that the factor exhibits i t s  

ac t i v i t y  only towards a l imited number of rather small messengers could not 

be excluded. Therefore we investigated the effect of the factor on the 

translat ion of two messengers derived from virus:  one an RNA virus 

(po l io) ,  the other a DNA virus (adeno). 

Cel l - f ree protein synthesis was performed under optimal ionic conditions, 

namely i00 mM KCl and 2 mM MgAc 2. These optima deviate s l i gh t l y  from 

the optima for the translat ion of globin and c rys ta l l i n  mRNA (120 mM 

KCl and 2.4 mM MgAc 2, respectively) (2). 

In Fig. I i t  is c lear ly shown that the translat ion of the two v i ra l  

messenger species tested is dependent upon the addition of the dialyzable 

factor (IE and IH). As far as the synthesis of the high molecular weight 

proteins is cQncerned (above 80,000 daltons), the stimulation is con- 

siderably higher with the crude KCl wash than with the reconstituted 

dialyzed KCI wash (compare Fig. IF with IH). This holds true for both 

polio and adeno v i ra l  messengers. I t  cannot be excluded that this is 

due to a loss of some component(s) upon d ia lys is  of the crude KCI wash. 

We observed that d ia lys is of the i n i t i a t i on  factors always causes a 

small precipi tate of protein which cannot be redissolved. The translat ion 

of the globin and c rys ta l l i n  messengers, however, (Fig. 1L) is v i r t ua l l y  

unaffected upon recombination of dialyzed i n i t i a t i on  factors and the 

dialyzable component. An active dialyzable factor could also be obtained 

from Krebs I I  Ascites KCI wash. I ts  stimulating ac t i v i t y  on the trans- 

lat ion of v i ra l  and c rys ta l l i n  mRNA was identical to that derived from 
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A B C D E F G H ~ J K L 

Fig. 1. Autoradiography of the SDS gel pattern of products synthesized in v i t ro  
under d i rec t ion of v i ra l  and c rys ta l l i n  messengers in a heterologous 
system. Incubations were performed as described in the Methods section. 

Incubation 

A. minus i n i t i a t i o n  factors 
B. with crude i n i t i a t i o n  factors,  without added messenger 
C. with crude i n i t i a t i o n  factors and polio mRNA 
D. with dialyzed i n i t i a t i o n  factors and pol io mRNA 
E. with dialyzed i n i t i a t i o n  factors,  pol io mRNA and the dialyzable factor  
F. with crude i n i t i a t i o n  factors and adeno mRNA 
G. with dialyzed i n i t i a t i o n  factors and adeno mRNA 
H. with dialyzed i n i t i a t i o n  factors,  adeno mRNA and the dialyzable factor  
I. stained control gel (adeno proteins) 
J. with crude i n i t i a t i o n  factors and c rys ta l l i n  mRNA 
K. with dialyzed i n i t i a t i o n  factors and c rys ta l l i n  mRNA 
L. with dialyzed i n i t i a t i o n  factors,  c r ys ta l l i n  mRNA and the dialyzable factor .  

On gel A and D the amount of protein synthesized is below detect ion level .  
g = globin 
c = c r ys ta l l i n  

ret icu locytes (Fig. 2)(only shown for pol io mRNA t rans la t ion) .  

We stressed ea r l i e r  that the RNA nature of the factor  proposed by 
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A B C D E 

4 g 

Fig. 2. Autoradiography of the SDS gel analysis of products synthesized in v i t ro  
in the presence of ei ther crude ret iculocyte KCI wash or dialyzed wash 
and the dialyzable factor from Krebs I I  Ascites tumor ce l ls .  

A. control minus mRNA, with crude i n i t i a t i on  factors 
B. incubation with crude i n i t i a t i on  factors and polio mRNA 
C. incubation with dialyzed i n i t i a t i on  factors and polio mRNA 
D. incubation with dialyzed i n i t i a t i on  factors, polio mRNA and the dialyzable 

factor from ret iculocytes 
E. incubation with dialyzed i n i t i a t i on  factors, polio mRNA and the dialyzable 

factor from Krebs I I  Ascites tumor ce l ls .  

Bogdanovsky et al ( i )  is at least questionable (2). We observed that 

the ac t i v i t y  of the factor was affected neither by a lkal i  (0.3 N 

KOH at 37 o for 15 h), nor by pancreatic RNAse treatment nor by 

heating for 5 min at 100 o . In this connexion i t  has to be mentioned 

that Fuhr and Natta (9) could not detect any loss of ac t i v i t y  of a 

presumptive small RNA species isolated from ret iculocytes from 

patients with B-thalassemia upon treatment with RNAse A. 

We separated the factor from KCl by gel f i l t r a t i o n  on a Sephadex G25 
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f ine column. Furthermore we observed that the factor was not retained 

on a polystyrene column, and that i t  appeared to be soluble in ethanol 

but could not be extracted with ether. This excludes the poss ib i l i t y  

that the dialyzable factor is a l i p id .  

In a l l  of our experiments only st imulation but no inh ib i t ion  of 

heterologous messenger t ranslat ion has been found. Therefore i t  is 

not very l i ke l y  that the factor is identical to the so-called tcRNA 

( t ranslat ion control RNA) described by Heywood et al ( I0) .  The la t te r  

authors isolated the ac t i v i t y  from a pur i f ied IF 3 preparation and 

found only a negative control of t ranslat ion of heterologous mRNA. 

The elucidat ion of the real nature of the respective factors awaits 

further invest igat ion. 
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