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Exper imenta l  data on var ious  f o r m s  of p e r s i s t e n c e  of influenza v i rus  and r epo r t s  indicating that under 
exper imenta l  conditions this v i rus  may  have oncogenic potential  [1] give new urgency to the sea rch  for molec -  
u la r  components  faci l i tat ing in tegra t ion of the influenza v i rus  genome (or its pa r t s )  with the genome of the 
host  cel ls .  One such component  for  avian and m a m m a l i a n  oncornav i ruses  is known to be the l ow-molecu l a r -  
weight (Imw)RNA which performs the function of primer during synthesis of DNA-provirus on the virion RNA 
template [5, i0, 13]. 

The object of this investigation was to analyze the primer properties of 4S RNA of influenza virus in 
RNA-dependent DNA synthesis. 

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

Influenza v i rus  s t ra in  A (Texas)  1/77 (H3N2) was used. The v i rus  was accumulated by using the o rd i -  
na ry  method of infection of 10-11-day chick embryos  into the allantoic cavity.  The v i rus  was purif ied by u l t r a -  
centr i fugat ion (K-2 centr i fuge,  continuous-flow K-3 ro tor ,  f rom "Elec t ronuc leon ics , "  USA) in a concentra t ion 
gradient  of 0-60% sucrose .  The purif ied vi rus  was sedimented to the bot tom of the tube (1,000,000g, 1-2 h, 
4~ The res idue  was suspended in HTE buffer  (0.15M NaC1; 0.05 M Tris-HC1, pH 7.4; 1 mM EDTA), contain- 
ing 0.5% die thylpyrocarbonate  ( f rom Sigma, USA); Na dodecylsulfate  was added to a concentrat ion of 1%, and 
the contents were  shaken at 20~ for  2 rain. An equal volume of 80~ phenol sa tura ted  with HTE buffer  was 
then added. RNA was ex t rac ted  th ree  t imes  with phenol and three  t imes  with ch lo ro fo rm at 20~ RNA was 
sedimented f rom the aqueous phase  by the addition of 2.5 volumes of ethanol containing 2% CH3COONa. RNA 
was f ract ionated by e l ec t rophores i s  in 8% po lyac ry lamide  gel as desc r ibed  prev ious ly  [2]. After  e l ec t ro -  
phores i s ,  p ieces  were  cut out of the gels  cor responding  to 4S RNA and to h igh-molecu la r -we igh t  RNA 
(hmwRNA). RNA was ex t rac ted  f r o m  the gels by the method suggested p rev ious ly  [3]. To isola te  poly (A)- 
containing RNA, total chick embryonic  RNA obtained by the hot phenolic method [4, 8 ], was chromatographed  
on unmodified cel lulose  of the Sigma ce11-38 brand  ( f rom Sigma, USA) by the method of Shutz et  al. [12 ], with 
sl ight  modification: Theapp l i ca t ionbuf fe r  contained 1 mM EDTA instead of Mg § and all operat ions were  c a r -  
r ied  out at 0-4~ 

Poly (A)-containing m a t e r i a l  was adsorbed  and RNA prec ip i ta ted  with ethanol ( -20~  12 h). After  
centr ifugation,  the RNA was dissolved in the applicat ion buf fer  and again ehromatographed.  All the operat ions  
were  then repeated  again. 

RNA-dependent DNA synthesis  was c a r r i e d  out in an incubation s y s t e m  descr ibed  in [9 ]. Before  the r e -  
action,  the f lasks ,  together  with the p r i m e r s ,  were  incubated in a reac t ion  mix ture  containing all  the components  
except  RNA-dependent DNA p o l y m e r a s e  of avian myelob tas tos i s  v i rus  at 37~ for  10 rain. 
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TABLE 1. Results of RNA-Dependent DNA 

Synthesis (M + m) 

�9 ~ ~ Template Primer 
Incorporation 
into DNA- 
product, cpm 

10 
li 
12 

13 
14 

15 
16 
17 

0[ _ 

7070 poly(-C) 
0 Poly(A) + 

RNA, 8pg 

70 The same 
70 . . . .  

0 
60 Pole(a)+ 

RNA, 6 Jig 

6060 The same 

60 
60 . . 

60 ,, 
60 hI~wRNA, 

IV. 3 ~g 
60 The same 
60 ,, 
60 

Of• 

O !ig o (dT)i2-18, 
0.6 ~g 

Of• (dT) 12 -Is, 
0.6 ~g 
4S RNA IV 1 gg 
4S RNA IV: 2 gg 
4S nuclear RNA, 

Poly(U). 1 l}g 
Oligo (dT)i~ 2 ts. 

~ "-~gBR~A IV, 1 ,g 

4S RNA IV, I //g 

390---7 
700...71 

163250...1610 
700...150 

870__+140 
2000+250 

557-4-172 
920 

1443...128 

1123___140 
1182_+10 
1863...360 

9154-116 
347--- 51 

246_+73 
197--- 39 
378--- 97 

Legend.  In v a r i a n t s  1-3 incuba t ion  m i x t u r e s  
con t a ined  1 ~Ci dGTP-3H (12 C i / m m o l e ,  
f r o m  R a d i o c h e m i c a l  C e n t e r ,  A m e r s h a m ,  
England) ;  in o t h e r  v a r i a n t s  they  c o n t a i n e d  1 
/~Ci dCGP-125I ( g r e a t e r  than 1400 C i / m m o l e ,  
f r o m  R a d i o c h e m i c a l  C e n t e r ) .  M i x t u r e s  of 
v a r i a n t s  1-6 each  con t a ined  33 un i t s  RNA-  
d e p e n d e n t  DNA p o l y m e r a s e ,  r e m a i n i n g  m i x -  
t u r e s  each  con ta ined  29 un i t s  of " S i g m a "  
{USA) p r i m e r ;  IV) i n f luenza  v i r u s .  

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

As  Tab le  1 shows ,  the  DNA p o l y m e r a s e  u s e d  gave  a high l eve l  of  i n c o r p o r a t i o n  of l a b e l  into DNA on the 
s y n t h e t i c  p o l y ( C ) - o l i g o ( d G )  t e m p l a t e - p r i m e r  c o m p l e x .  The l e v e l  of  i n c o r p o r a t i o n  on the  n a t u r a l  t e m p l a t e  was  
much  l o w e r  and,  m o r e o v e r ,  s u b s t a n t i a l  s t i m u l a t i o n  of  s y n t h e s i s  was  o b s e r v e d  on the add i t i on  of  the  syn the t i c  
p r i m e r  o l i g o ( d T )  12-18. T h e s e  r e s u l t s  i n d i c a t e  tha t  the  i s o l a t e d  p o l y ( A )  p lus  RNA i s  ab le  to c o n t r o l  t lNA-  
d e p e n d e n t  DNA s y n t h e s i s ,  and a l so  tha t  R N A - d e p e n d e n t  DNA p o l y m e r a s e  can  s y n t h e s i z e  DNA on i t  wi th  su f -  
f i c i e n t  i n t e n s i t y  to be  r e c o r d e d  e x p e r i m e n t a l l y .  

Dur ing  i n v e s t i g a t i o n  of the  ac t i on  of  in f luenza  v i r u s  4S RNA and p r i m e r  i t  was  found tha t  the add i t i on  of  
th is  l m w R N A  s t i m u l a t e s  s y n t h e s i s  of c o m p l e m e n t a r y  DNA, but  b y  a l e s s e r  d e g r e e  than the add i t i on  of the  s y n -  
the t ic  p r i m e r  o l igo  (dT) 12-18 .  P o l y u r i d y l i c  a c i d  ( f r o m  Reana l ,  Hunga ry ) ,  a s  m i g h t  be e x p e c t e d ,  had  no p r i m e r  
ac t iv i t y .  Th is  was  e v i d e n t l y  b e c a u s e  this  c o m m e r c i a l  p r e p a r a t i o n  i n c l u d e s  p o l y n u c l e o t i d e  c h a i n s  200 r e s i d u e s  
long o r  m o r e ,  f o r m i n g  e x t e n s i v e  d o u b l e - s t r a n d e d  r e g i o n s  wi th  p o l y ( A ) - b l o c k s  which,  a s  we know, canno t  be  
u t i l i z e d  by  R N A - d e p e n d e n t  DNA p o l y m e r a s e  fo r  the  i n i t i a t i on  of t r a n s c r i p t i o n .  

S ign i f i can t  s t i m u l a t i o n  of i n c o r p o r a t i o n  of l a b e l  into DNA was  o b s e r v e d  when the 4S f r a c t i o n  of n u c l e a r  
lmwRNA was  u s e d  as  p r i m e r .  This  RNA p r o v e d  to be  a no l e s s  e f f ec t i ve  p r i m e r  than o l i go (dT ) .  It should  be  
no ted  tha t  4S n u c l e a r  RNA c o n s i s t s  l a r g e l y  of tRNA [11],  s o m e  types  of which  can  s u c c e s s f u l l y  c a r r y  out  
p r i m i n g  d u r i n g  DNA s y n t h e s i s  on o n c o r n a v i r u s  v i r i o n  RNA [10, 13]. The p h e n o m e n o n  d i s c o v e r e d ,  in the  
w r i t e r s '  v iew,  d e s e r v e s  f u r t h e r  s tudy .  The r e s u l t s  g iven  above  thus  d e m o n s t r a t e  the e v ide n t  p o t e n t i a l  a b i l i t y  
of influenza virus 4S RNA to participate in RNA-dependent DNA synthesis in the role of primer. 

The last group of data characterizes the template activity of isolated influenza virus hrnwRNA in RNA- 
dependent DNA synthesis. It will be clear from Table 1 that RNA-dependent DNA polymerase cannot synthe- 
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s ize  complemen ta ry  DNA on the templa te  of influenza v i rus  hmwRNA ei ther  in the p r e sence  of oligo (dT) or  if 
influenza v i rus  4S RNA is used as p r i m e r .  The f i r s t  r esu l t  is in ag reemen t  with data on the absence  of poly(A) - 
blocks in molecu les  of influenza v i rus  vi r ion RNA [6, 7 ], and the second resu l t  c h a r a c t e r i z e s  the t empla te -  
p r i m e r  p rope r t i e s  of the complex of vir ion hmwRNA and 4S RNA in vi tro.  The resu l t s  suggest  that during in- 
t e rac t ion  between influenza v i rus  and cel ls  its genome RNA cannot control  synthesis  of comp lemen ta r y  DNA 
in the presence of RNA-dependent DNA polymerase of normal cells or of latent oncornaviruses. 

The authors are grateful to A. P. Perevozchikov for help with some of the techniques and for taking part 

in the discussion of the results. 
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Dis turbance of oxidative phosphorylat ion (OP) in acute i schemia  of an organ is explained by s t ruc tu ra l  
in jur ies  to the mitochondria .  It has been shown that long-chain acyl-CoA,  physiological  inhibitors of mi to-  
chondrial  adenine-nucleot ide (AN)t rans locase  (ANT) [6], accumulate  in the i schemized  myocard ium [151. 
Meanwhile, Shrago et al .  [14] cons ider  that the mechan i sm of d is turbance of OP p recedes  s t ruc tu ra l  damage to 
the mitochondria .  However,  AN t r anspo r t  in the mitochondria  can be regulated not only by the acyl-CoA level;  
there  is evidence that this p r o c e s s  depends on the metabol ic  r e s e r v e s  of in t rami tochondr ia l  AN (ANi) [10]. It 
is the re fo re  in teres t ing to make a c l o s e r  study of re la t ions  between d is turbances  of AN t r anspor t  and OP in 
the course  of acute l iver  i schemia .  
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