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Summary. — Only one strand of each double-strancled (ds) R N A  
segment of t he  Kemerovo virus genome was 5'end-labelled using 
y-3 2P-ATP and  T 4 polynucleotide kinase af ter  preceding dephos-
phorylation of 5'ends b y  calf intestinal alkaline phosphatase. 
This suggests a S'-terminal modification of t he  one of comp­
lementary strands in the  cis RNA segments. 
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Introduction 

The presence of a cap stucture a t  5'ends of the  plus R N A  strands of 
double-stranded R N A  (dsRNA) segments has  been referred t o  for  viruses 
of family Reoviridae such as reovirus, cytoplasmic polyhedrosis virus or 
rotavirus (Furuichi and Miura. 1973; Furuichi  et al., 1975; Ima i  et al., 1983). 
The R 10 strain of Kemerovo virus (KV) is a member of t he  genus Orbivirus 
of the  family  Reoviridae (Verwoerd et al., 1979). Genomic R N A  of K V  con­
sists of ten dsRNA segments (Slávik et al., 1984). In order to investigate 
whether the 5'-terminal modification in dsRNA segments of K V  was present 
or not, dephospliorylation b y  calf intestinal alkaline phosphatase (CIP) and 
labelling of 5'ends using y-3 2P-ATP and T4 polynucleotide kinase were per­
formed. The electrophoretic separation of plus and minus R N A  strands was 
achieved in agarose gel as described bj r  Smith  et al. (1981). 

Materials and Methods 

Preparation of KV dsRNAs. d s R N A  w a s  isolated f r o m  pa r t i a l l y  purif ied K V  (Bačík a n d  
Ciampor, 1939) a s  fol lows:  the  band  of v i r a l  material  f r o m  CsCl densi ty  gradient  (density of 
1.32 g x c m - 3 )  w a s  diluted to the  final volume of 2.5 ml  b y  addition c f  solutions of sodium dcdecyl  
sulphate (SDS) a n d  sodium acetate  to  the  concentration of 1 %  and 0.5 mol/1, respectively. 
A f t e r  adding an equal  volume of water-saturated phenol, the  sample  w a s  shaken f o r  30 min 
a t  60 °C a n d  cooled in a n  ice-bath.  T h e  s amp le  w a s  cen t r i fuged  a t  5 000 r ev /min  f o r  5 m i n  
(K-23 cent r i fuge  M L W ,  G .  U .  R . )  t o  s e p a r a t e  t h e  phases .  T h e  w a t e r  phase  w a s  aga in  e x t r a c t e d  
with phencl  a t  room t e m p e r a t u r e  f o r  3 min  a n d  t h e n  w i t h  t h e  s a m e  vol  of chloroform — isoamyl-
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alcohol  (24 : 1) m i x t u r e .  K N A  wan  p r e c i p i t a t e d  f r c m  t h e  w a t e r  p h a s e  b y  3 v o l  o f  e t h a n o l  a t  
- 20 C. 

Dephoaphorylation of the 5' ends of dsRNA. T w o  d i f f e r e n t  m e t h o d s  w e r e  u s e d .  T h e  f irst  w a s  
essent ia l ly  t h e  s a m e  an described b y  Donis-Kel ler  et al. (1977), u s i n g  d s R N A  a s  s u b s t r a t e  i n s t e a d  
o f  y e a s t  r ibosomal  R N A ,  a n d  CIP ( type  V l l - L ,  1480 units/mg,  S igma) ,  i n s t e a d  o f  bacter ia l  
a lka l ine  phosphatase ,  i n  br ie f ,  50 jxg d s R N A  w e r e  t reated  w i t h  1 u n i t  o f  CIP i n  100 (xl o f  
100 mmol/l  Tris-HCl p H  8.0, a t  37 C f o r  30 m i n .  T h e  second m e t h o d  used  w a s  specific f o r  b l u n t  
e n d s  o f  nuc le ic  a c i d s  (Maniatis  et al., 1982). F o r  th i s  procedure  50 (xg o f  d s R N A  i n  100 (xl o f  
C I P  b u f f e r  (0.05 mol/1 Tris-HCl p H  9.0, 1 mmol/ l  MgCl2, 0.1 mmol/l  ZnCl2, 1 mmol/l  s p e r m ­
idine) were incubated w i t h  1 un i t  o f  CIP  for 15 rnin a t  37 °C and another 15 min a t  56 C; the  
whole procedure w a s  repeated again. Af ter  dophosphorylation, 100 (xl reaction mixture  w a s  
di luted t o  the  vol o f  250 jxl b y  the addit ion o f  EDTA-Na2,  sodium ace ta te  and S D S  t o  t h e  con­
centration o f  2 mmol / l ,  0 .5  rnol/1 and 1% respectively; then  250 [xl o f  water-saturated phenol 
w a s  added,  t h e  sample  w a s  incubated twice a t  70  cC for 1 min and cooled in  an  ice-bath. A f t e r  
vigorous mix ing  the  phases were separated b y  centrifugation and the  water  phase was  again 
extracted wi th  a mixture  o f  chloroform-isoamylalcchol. d s R N A  w a s  precipitated from the water 
phase w i th  3 vol o f  ethanol  a t  — 20  °C. 

Labelling the 5' ends of dsRNA. Í I H R N A  dephosphory la ted  a t  5 'ends  w a s  label led  u s i n g  Y-3 2P-
A T P  a n d  T 4  po lynuc leot ide  k inase  a s  descr ibed b y  Maniatis  et al. (1982) f o r  b l u n t  e n d s  o f  
nucle ic  acids.  Unincorporated  r a d i o l a b e l e d  subs t ra tes  w e r e  t h e n  r e m o v e d  b y  t h e  " s p u n -
c o l u m n "  t e c h n i q u e  u s i n g  Sephadex  G-50 (Maniatis  et al., 1982). A f t e r  t h a t ,  t h e  react ion m i x t u r e  
w a s  e x t r a c t e d  t w i c e  w i t h  p h e n o l  a n d  once  w i t h  a m i x t u r e  o f  chloroform-iscamylalcohol .  d s R N A  
w a s  recovered f r o m  t h e  w a t e r  pha*e b y  e t h a n o l  prrcipitat ic  n .  

Arudynin of 3 2P-labelled JiNAn. Procedure  o f  agan-se-uroa gel  electrophoresis  w a s  used  (Smith  
a n d  Furu ich i ,  1980; S m i t h  et al., 1981). F o r  separat ion  o f  d s R N A  segments ,  t h e  s a m p l e s  w e r e  
a p p l i e d  in 7 inol/l u r e a  o n t o  t h e  ge l .  T h e  separat ion  o f  c o m p l e m e n t a r y  R N A s  o f  d s R X A  seg­
m e n t s  w a s  achieved a f t er  denaturing the d s R N A s  in 7 mol/1 urea; the R N A  samples were 
heated in  boil ing water  bath  for 20 sec  and quickly cooled on ice prior t o  loading the  gel .  T h e  
R N A s  were electrophoresed for 10 lir a t  130—100 V ,  14—18 m A  and 4 C, until  the bromo-
phenol blue d y e  front  migrated about  15 cm.  B a n d s  containing  3 2P-labelled R X A s  were de­
tected b y  autoradiography o f  w e t  gels  at 4 C using X-ray  film Medix-Rapid (Foma.  Hradec 
Krá l o v é ) .  

Results 

Evidence of 5'-terminal modification of KV dsRNA segments 

Dephosphorylation b y  phosphatase as described b y  Donis-Keller et al. 
(1977) was applied on K V  dsRNA segments to free 5'ends prior to  3 2 P-
labelling, using y- 3 2P-ATP and T4 polynucleotide kinase. Then, ten K V  
dsRNA segments (Slavik et al., 1984) were resolved in agarose-urea gel into 
7 bands (Fig. \a). The dsRNA segments 4,5 and 6 and 7 and 8 were not 
detected b y  autoradiography as  separate bands. After  heat-denaturation of 
the dsRNA segments 10 bands of RNA with higher electrophoretic mo­
bilities than (IsRNA segments were detected (Fig. 16). This means, t h a t  
complementary RNAs  of each dsRNA segment were separated from each 
other b u t  only t he  unblocked 5'ends of the R N A  strands f rom dsRNA seg­
ments were labelled and detected b y  autoradiography. 

Removal of the 5'-terminal modification 

KV dsRNA segments dephosphorylated and  5'ends-labelled according to  
Maniatis el al. (L982) were resolved in seven bands b y  agarose-urea gel 
electrophoresis (Fig. 2a). After  heat-denaturation the  resulting complemen­
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F i g .  1 

Separation of t h e  K V  genome R N A s  b y  
electrophoresis in 1 .75% agarose ge l  in 

the  presence of 7 mol/1 u r e a  
K V  dsRNA w a s  t r e a t e d  wi th  alkaline 
phosphatase according t o  Donis-Keller 
el al. (1977) prior  to  the  5'end-labelling. 
Lane a :  n a t i v e  dsRNA segments  of K V ;  
lane b :  dsRNA-derived R N A s  obtained 
after  heat-denaturation i n  7 mol/1 urea.  

dsRNA " T . 
segments dsRNA-derived RNAs 

• — 1 0  

tary RNA strands migrated more quickly in agarose gels than the original 
dsŔNA segments (Fig. 26); some of them were comparable with those de­
tected before (Fig. 16). B u t  t he  bands  of R N A  detected and  marked as a i  
and a2, and  also h i  a n d  I12 (Fig. 26) were no t  detected when dephosphory-
lation according t o  Donis-Keller et al. (1977) was performed prior t o  t h e  
32P-labelling of 5'ends (Fig. 16). This means t h a t  following dephosphory-
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Fig. 2 
Electrophoretic separation of K V  genome 

R N A s  in  agarose-urea  gel 
dsRNA segments  were dephospliorylatecl 
b y  alkaline phospha t a se  according t o  
Maniatis  et al. (1982), p r i o r  t o  t h e  5 'end-
labelling. L a n e  a :  n a t i v e  d s R N A  seg­
ments;  l ane  b :  dsRKA-der ived  R N A s  ob ­
tained a f t e r  hea t -dena tu ra t ion  i n  7 mol/1 
urea.  Some incompletely d e n a t u r e d  
d sRNA segments  a r e  m a r k e d  b y  as­
terisks. 
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lation of blunt 5'ends as  described b y  Maniatis et al. (1982). botli comp­
lementary RNA s t rands  of t h e  d s R N A  segments were  32P-labeIled b y  y 3 2 P-
A T P  using the  T 4  polynucleotide kinase. The  s t ructure  blocking the  5 ' ter-
minus  of one R N A  s t rand  in t h e  d s R N A  segments was removed during t h e  
t r e a t m e n t  with alkaline phosphatase.  

Discussion 

Smi th  et al. (I OS 1) when labelling the  5 'ends of reovirus d s R N A  segments 
with Y-3 2P-ATP and T 4  polynucleotide kinase a f t e r  dephosphorylation wi th  
C I P  (Boehringer, Mannheim) according t o  Miura  et al. (1974) reported t h a t  
t h e  minus  RNA s t rands  of reov irus d s R N A s  became labelled only. Mertens 
and  Sangar  (1985) found t h a t  using C I P  (Sigma) a n d  the  same methods  of 
dephosphorylation and  32P-labelling of BTV segments a s  above, bo th  comp­
lementary  RNA s t rands  (plus and minus) of each d s R N A  segments were 
equally labelled a t  t he  5 ' terminus.  The  au thors  supposed t h a t  a blocking 
s t ruc ture  a t  t h e  5 ' terminus of plus s t rand  had been removed probably dur ­
ing t h e  phosphatase t r ea tmen t .  

In ou r  experiments  with K V  dsRNA segments, two procedures of de­
phosphorylation of 5 'ends b y  C I P  were used, b u t  the  same procedure of 
32P-labelling in b o t h  cases. Using mild conditions during C I P  t rea tment  
(Donis-Keller et al., 1977), followed b y  ^P-phosphorvlat ion only one 
s t rand of each d s R N A  segment became  32P-labelled. Using more s tr ingent  
dephosphorylation (Maniatis  et al., 1982). 32P-labelling of b o t h  complemen­
t a r y  s t rands  of d s R N A  segments was  found.  I n  t h e  lat ter  method of de­
phosphorylation, not  only Mg2 f  ions, b u t  also Z n 2 +  ions were added t o  the  
reaction mixture.  Fernley and Walker (1907) reported t h a t  t he  same en­
zyme  — calf intestinal alkaline phosphatase was  responsible for phospho-
inonoestera.se, pyrophosphatase, and adenosine triphosphatase activities; in 
the presence of excess of Mg 2 4  ions, the phosphomonoesterase activity was  
enhanced, while pyrophosphatase and adenosine triphosphatase activities 
were strongly inhibited. 

Our results indicate that  the pyrophosphatase activity of CIP prepara­
t ions might  be influenced also b y  the  presence of Z n 2 +  ions in addit ion t o  
Mg2 + .  T rea tment  of d s R N A  segments with C I P  can be chosen according t o  
t h e  purpose,  using either t he  method described b y  Donis-Keller et al. (1977) 
o r  t h a t  b y  Maniatis  et al. (1982). 
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