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A r ibonuclease (RNase)with pH optimum at 7.0-7.5 was found af ter  multistage chemical  purif i-  
cation of prepara t ions  of human leukocytic interferon. The enzyme had an endonuclease mech- 
anism of action: Analysis  of the resul ts  of a study of the action of var ious  substances on the 
RNase activi ty of human interferon prepara t ions  showed that many of them acted on the enzyme 
in the same way as on other r ibonueleases.  However, unlike the inactivating action on pancreat ic  
RNase, interferon RNase was activated by dithtothreitol, a reducing agent for disulfide groups. 
During e lec t rophores is  in potyacrylamide gel distribution patterns of protein and RNase were 
obtained. 
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Investigations [4, 5] have shown that in the course  of in ter feron production under the influence of v i rus  
inducers cer ta in  enzymes,  especia l ly  lysosomal  enzymes,  leave  the cells. The question of the preservat ion of 
this enzyme activity in interferon prepara t ions  and its role in the manifestation of its antiviral  action conse- 
quently arose .  On the other hand, both indirect [2] and direct  [15, 20] evidence has been obtained of the direct 
action of interferons isolated f rom different sources  on nucleic acids. The action of human interferon has not 
been studied f rom this aspect.  

In the investigation descr ibed below, r ibonuclease activity was found in preparat ions  of human leukocytic 
interferon, some of the proper t ies  of the enzyme were studied, and views are  expressed  on its possible role in 
the antiviral  action of interferon. 

E X P E R I M E N T A L  M E T H O D  

A preparat ion of human leukocytic interferon with an activity of 16,000 uni ts /ml ,  in accordance with 
International Standard B 69/19,  and subjected to multistage chemical  purification, was used. 

Activity of the RNase was determined at 37~ by the method of Anfinsen et al. [8] in the modification [19]; 
the ability of the interferon to induce a hyperchromic  effect was investigated by determining the rate of increase 
of optical density (E260) of the react ion mixture [1] during incubation in a cons tant - tempera ture  cuvette (37~ 
Hydrolysis  of cyt id ine-2 ' ,3 ' -phosphate  at 37~ was investigated with continuous recording of the react ion 
kinetics [10]. 

The cha rac te r  of hydrolysis  of the substrate by RNase of the interferon prepara t ion was determined by 
methods developed previously  [3, 9]. Wheat germ RNA was incubated at 37~ with the enzyme for different per iods of 
t ime, at the end of which 2 ml of the react ion mixture was applied to a column (20 x 1 cm) with Sephadex G-50. 
Elution was ca r r i ed  out with 0.05 M NaC1. Fract ions  with a volume of 1.5 ml were collected and examined 
spect rophotometr ica l ly  at 260 nm. 

Prote in  in the interferon preparat ion was determined by Lowry ' s  method [16]. 
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TABLE 1. Action of Various Substances on 
RNase of a Prepara t ion of Human Interferon 
(M • m) 

Substance tested 

l~yvinyl sulfate 
w 

H eparin 

l>ronase 
Sodium dodeeyl~ulfate 
MgCI z" 6HzO* 
ZnS04" 7HzO* 
CuS04" 5H20* 
CaC12" 6H20* 
N-r 
Monoiodoaeetate 
Dithiothreitol 
Bovine serum albumin 

Final con- % of a c -  
c e n t r a t i o n  fivity in 
in sample control 

0 2 mg/ml 
2:0 mg/ml 
0,2 mg/ml 
2,0 mg/ml 
135 units 
0,5% 
100 mM 

2 mM 
2 mM 

100 mM 
1 mM 

150 mM 
1 mM 

0,5% 

71,5• 
17,4-----3,0 
69,7-----8,6 
72,0~9, 7 
61,6-----3,0 
2,0--~1,1 

64,7~2,0 
58,5• 
65,9~ 7,5 
40,5----- 1,6 
81,0--3,7 
44,8• 

157 ,9 •  

186,6~16.7 

Legend. A 0.05 M K-phosphate buffer, pH 7.0, 
was used. Incubation continued for  2 h at 37~ 
Control samples contained all components ex-  
cept test  reagent. 

*Reaction ca r r i ed  out in 0.05 M Tris-HC1 
buffer, pH 7.0. 
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Fig. 1. Interferon RNase activity as a function of 
pH of medium during incubation for 24 h. Abscissa ,  
pH values; ordinate, RNase activity (in optical den- 
sity un i t s /mg protein/rain).  Incubation medium 
contained 0.05 M K-phosphate buffer at different 
pH values, 1% solution of yeast  RNA, and 1.58 mg 
interferon protein. 

E lec t rophores i s  in 7.5% polyacrylamide gel (PAG) at pH 8.3 was ca r r i ed  out as descr ibed by Davis [11], 
but without the s tar t ing and concentrat ion gels, The interferon preparat ion in a dose of 100-200 t~g protein 
was applied to each track.  Elec t rophores is  was ca r r i ed  out with a current  of 3-4 mA/gel for 2-3 h until all 
the indicator dye (Bromphenol Blue) had come out. Some of the gels were then stained with Amido Black to 
reveal  the protein bands. In other gels the distribution of RNase activity was studied. For  this purpose they 
were cut into pieces each 5 mm tong and homogenized in 2 ml of 0.05 M K-phosphate buffer, pH 7.0, containing 
0.05% of bovine serum albumin and 0.002% of Tween-80. The RNase activity [8, 19] in these homogenates was 
detected after  incubation for 24 h at 37~ 

E X P E R I M E N T A L  R E S U L T S  

Incubation of human leukocytic interferon with yeast  RNA led to l iberation of products  absorbing in the 
ultraviolet region and not precipi tated by uranyl acetate in an acid medium. Liberation of the acid-soluble  RIgA 
degradation products continued during incubation for 48 h, but af ter  6 h, the reac t ion  veloci ty fell appreciably.  
Hydrolysis  of polyadenylic acid and wheat germ RNA took place much more  slowly and became appreciable only 
af ter  incubation for 24 and 48 h, respect ively .  The highest veloci ty of the RNase react ion was observed at pH 
7.0, when it was 0.017 optical density uni t /mg protein of the interferon preparat ion/rain .  The pH optimum for 
interferon RNase is shown in Fig. 1. 
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Fig. 2. Gel-filtration of hydrolysis products of wheat germ RNA on Sephadex G-50 after 
various periods of incubation with interferon. Incubation mixture consisted of 0.025% 
wheat germ RNA, 0.6-0.8 mg protein of human leukocytic interferon, and 0.05 M K-phos- 
phate buffer, pH 7.0 (total volume 2.5 ml). a) Elution profile of mixture of RNA and mono- 
nucleotides (control) ; b, c, d, e, f) chromatography of reaction mixture of RNA and inter- 
feron after incubation for 5, 15, 60, and 120 rain and 24 h, respectively. 

Fig. 3. Comparison of protein and RNase spectra during eleetrophoresis of human leuko- 
cytic interferon preparation in polyacrylamide gel: A) electrophoresis of protein; B) of 
RNase activity. 

Data  on the e f fec t  of v a r i o u s  s u b s t a n c e s  - RNase  i n h i b i t o r s ,  b iva l en t  m e t a l l i c  ions,  s u l f h y d r y l  r e a g e n t s  
fo r  R N a s e  of  the  human i n t e r f e r o n  p r e p a r a t i o n  - a r e  g iven  in T a b l e  1. In m o s t  c a s e s  the  ac t i on  of t h e s e  s u b -  
s t a n c e s  a g r e e d  with  da ta  in the  l i t e r a t u r e  for  t h e i r  e f f ec t  on o t h e r  r i b o n u c l e a s e s ,  e s p e c i a l l y  p a n c r e a t i c  RNase  
[3, 6, 7, 17]. H o w e v e r ,  by  c o n t r a s t  wi th  the  d e p r e s s i o n  of a c t i v i t y  of p a n c r e a t i c  R N a s e  b y  v ~ r i o u s  r e d u c i n g  
a g e n t s  fo r  d i su l f i de  g r o u p s ,  d i t h i o e r y t h r i t e  a c t i v a t e d  RNA h y d r o l y s i s  by  the  human  i n t e r f e r o n  p r e p a r a t i o n s .  

Add i t i on  of  i n t e r f e r o n  to  the  incuba t ion  m i x t u r e  con ta in ing  v a r i o u s  t y p e s  of  RNA led  to a con t inuous  in -  
c r e a s e  in the  E260 v a l u e  of the  so lu t ion .  The  h y p e r c h r o m i c  e f fec t  d e p e n d e d  on the type  of RNA and i t s  va lue  
fo r  y e a s t  RNA, p o l y a d e n y l i c  ac id ,  whea t  g e r m  RNA, and  p o l y - ( i n o s i n i e - c y t i d y l i c )  a c i d  was  8.8,  8.5, 12.8, and  
2~ uni t s  (AE%0 " mg  p r o t e i n  -1 .  min  -1 �9 103) r e s p e c t i v e l y .  

A s  the  r e s u l t s  of  con t inuous  s p e c t r o p h o t o m e t r y  showed,  the  i n t e r f e r o n  h y d r o l y z e d  c y t i d i n e - 2 ' , 3 ' - p h o s p h a t e .  
When the  l a t t e r  was  p r e s e n t  in a c o n c e n t r a t i o n  of  33 raM, the  r a t e  of i n c r e a s e  of Ez8 ~ of the  so lu t i on  (0.05 M 
T r i s - H C 1  buf fe r ,  pH 7.0) was  9.2 =L0.7 uni t s  (AE284 �9 m g  p r o t e i n  -1 �9 rain -1 " 103). 

It can  be c o n c l u d e d  f r o m  the  r e s u l t s  in Fig .  2 tha t  the  e n z y m e  had an e n d o n u c l e a s e  m e c h a n i s m  of ac t ion ,  
for  the  p e a k  of the l o w - m o l e c u l a r - w e i g h t  f r a c t i o n s  c o i n c i d e d  with the  mononuc leo t ide  p e a k  only  a f t e r  incuba t ion  
fo r  24 h. T h e s e  r e s u l t s  a r e  in a g r e e m e n t  with t h o s e  ob t a ined  fo r  p r e p a r a t i o n s  of  ch i ck  [20] and  mouse  [15] 
i n t e r f e r o n s ,  which  a l s o  con ta in  e n d o n u e l e a s e s .  

E l e c t r o p h o r e s i s  of the human l e u k o e y t i e  i n t e r f e r o n  p r e p a r a t i o n s  in 7.5% PAG showed the h e t e r o g e n e i t y  of 
t h e i r  p r o t e i n  c o m p o s i t i o n  (Fig .  3); the  m a x i m a  of R N a s e  a c t i v i t y  did  not c o i n c i d e  wi th  the  m a i n  p r o t e i n  peak .  
A c c o r d i n g  to  s o m e  w o r k e r s '  o b s e r v a t i o n s  [13, 18], the  m a x i m a  of a n t i v i r a ]  a c t i v i t y  of i n t e r f e r o n s  f r o m  d i f f e r en t  
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sources  likewise did not coincide with the principal  protein peaks of e lec t rophores i s  in PAG. On the other  hand, 
nuclease activity cannot be separa ted  f rom ant iviral  act ivi ty by chromatography on CM-Sephadex [20]. Never -  
the less ,  the quest ion of whether the RNase belongs to in te r fe ron  i tself  or  to its impuri t ies  cannot yet be 
answered because prepara t ions  of in ter feron completely f reed  f rom impuri t ies  are  unstable [12, 14]. It has 
been suggested that nucleases  may play an important  role  in the mechanism of the ant ivi ra l  action of in terferon 
[20] and, in par t icular ,  that they may select ively  des t roy  v i ra l  messenge r  RNAs [15]. 

Prepara t ions  of human leukocytic in ter feron thus have endonuclease activity. The question of the role 
of this act ivi ty in the aa t iv i ra t  acLton of in te r fe ron  is not yet set t led and requ i res  fu r ther  study. 
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