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Summary. — Single-stranded ( s s )RNAs d e r i v e d  f r o m  10 double-
s t r a n d e d  (ds)RNA s e g m e n t s  o f  K e m e r o v o  v i r u s  ( K V )  w e r e  
s e p a r a t e d  i n t o  13 R N A  b a n d s  b y  agarose-urea ge l  electrophoresis.  
T h e  c o m p l e m e n t a r y  s t r a n d s  of  t h e  d s R N A  s e g m e n t s  1,9 a n d  10 
d i s p l a y e d  d i f fe rent  electrophoretic  mobi l i ty .  A n  a t t e m p t  w a s  m a d e  
t o  determine  t h e  origin o f  t h e  s s R N A  b a n d s .  T h e  s s R N A  b a n d s  
or ig inat ing  f r o m  t h e  d s R N A  s e g m e n t s  1, 2, 3, 9 a n d  10 w e r e  
identi f ied unequivocal ly ,  whi le  t h o s e  or ig inat ing  f r o m  t h e  d s R N A  
s e g m e n t s  4, 5, 6, 7 a n d  8 w e r e  characterized p a r t i a l l y .  T h e  m i n u s  
R N A  s t r a n d s  o f  t h e  d s R N A  s e g m e n t s  9 a n d  10 e x h i b i t e d  h i g h e r  
electrophoretic mobil i t ies  a s  the i r  c o m p l e m e n t a r y  p l u s  R N A  
s t r a n d s .  
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Introduction 
* 

V i r u s e s  o f  t h e  K e m e r o v o  serogroup,  m e m b e r s  o f  t h e  f a m i l y  Reoviridae 
(Verwoerd  et al., 1979), contain 10 genomic  d s R N A  s e g m e n t s  (Gorman  et al., 
1983; S l a v i k  et al., 1984). T h e  separat ion  o f  t h e  p l u s  a n d  m i n u s  s t r a n d s  o f  t h e  
genomic d s R N A  s e g m e n t s  b y  agarose-urea ge l  electrophoresis  (Smith  et al., 
1981) s h o w e d  t h a t  p l u s  s t r a n d s  o f  cy toplasmic  polyhedrosis  v i r u s  (CPV) a n d  
m o s t  reov i rus  minus  s t r a n d s  m i g r a t e d  f a s t e r  t h a n  their  c o m p l e m e n t a r y  
s t r a n d s  o f  opposi te  po lar i ty .  Prev ious ly ,  P a t t o n  a n d  Stacy-Phipps  (1986) 
reported higher  electrophoretic mobil i t ies  of  all r o t a v i r u s  p l u s  s t r a n d s  t h a n  
their  corresponding minus  s t r a n d  R N A s .  T h e  i d e n t i t y  o f  t h e  p l u s  s t r a n d s  o f  
genomic d s R N A  s e g m e n t s  w i t h  t h e  m R N A  w a s  re ferred  f o r  v i r u s e s  such a s  
reovirus,  b luetongue  v i r u s ,  C P V  o r  r o t a v i r u s  (Skehel a n d  J o k l i k ,  1969; V a n  
D i j k  a n d  Huismans ,  1980; S m i t h  et al., 1981; I m a i  et al., 1983). B o t h ,  p l u s  
s t r a n d s  of  d s R N A  s e g m e n t s  a n d  a l so  m R N A s ,  respect ive ly,  m a y  possess  
cap  s t r u c t u r e s  a t  their  5 'ends  (Furuichi  et al., 1975; Furuichi  a n d  Miura, 
1975; I m a i  et al., 1983). Recent ly ,  w e  r e p o r t e d  t h e  possibi l i t ies  of  se lect ive  
labell ing o f  one  (minus) R N A  s t r a n d  only,  or  b o t h  c o m p l e m e n t a r y  R N A  
s t r a n d s  (plus a n d  minus  R N A  s t r a n d s )  in K V  d s R N A  s e g m e n t s ;  a 5 '-terminal  
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II 

• 

Flfl. 1 
Separation o f  K V  genome R N A s  b y  

j electrophoresis in 1.75% agarose gel 
containing 7 mol/1 urea 

d s R N A  segments  were  3 2P-pCp-label-
led a t  3 ' e n d s .  Lane I:  N a t i v e  d s R N A  
segments  o f  K V ;  lane I I :  s s R N A  derived 
from d s R N A  segments  b y  heat-dena-

":,j turation in 7 mol/1 urea. 
ľ 

modification o f  K V  genomic p lus  R N A  s t r a n d s  w a s  demonst ra ted  b y  se­
p a r a t i o n  of  c o m p l e m e n t a r y  g e n o m i c  R N A  s t r a n d s  in aga rose -u rea  gel  e lec t ro­
phores is  (Bačík,  1990). In th i s  w o r k  t h e  electrophoretic ana lys i s  of  t h e  genomic  
complementary  RNA s t r a n d s  is presented.  

Materials and Methods 

fh/tNAň of KV (R IO strain) woro prepared  a s  descr ibed  (Bačík,  1990). 
Labelling of the ,Venda o f  d s R N A  s e g m e n t s  b y  5'- 3 2P-pC'p ( A m e r s h a m )  u s i n g  T 4  R N A  ligaso 

(I'L-Biochemieals)  w a s  p e r f o r m e d  as  descr ibed  b y  D'Aless io  (1982). 
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Fig.  2 
Resolution of s s R N A s  derived f r o m  K V  
dsRNA segments  b y  electrophoresis in 

agarose-urea gel  
3 2pCp-labelled d s R N A  b a n d s  were  re­
covered f r o m  gel  slices, h e a t  d e n a t u r e d  
a n d  e lec t rophoresed.  L a n e s  I —10 cor­
respond  t o  d s R N A  s e g m e n t s  1 — 1 0 .  

1 2 3 4+5+6 7+8 9 10 

Dephosphorylation of the 5'ends of d s R N A  segments  w a s  m a d e  b y  t rea tment  wi th  calf  intest inal  
alkaline phosphatase  (Sigma) (Donis-Keller et al., 1977; Maniatis  et al., 1982; Báč ik ,  1990). 

Labelling of the S'ends of d s R N A s  w a s  m a d e  wi th  gama-32P-ATP (Amersha'm) u s i n g  T 4  
polynucleotide kinase (New E n g l a n d  Nuclear) a s  described b y  Maniatis  et al. (1982). 

Agarose-urea gel electrophoresis of RNA w a s  per formed according to  Smith a n d  Furuichi  
(1980), Smith  et al. (1981) a n d  Báčik  (1990). A g a r o s e  a n d  urea  were  obtained f r o m  Lachema 
(Czechoslovakia).  4 

Autoradiography of  3 2 P-label led R N A s  w a s  done w i t h  w e t  gels  a n d  Medix-Rapid X - r a y  film 
(Foma, Czechoslovakia), a t  4°C. 

Recovery of the dsRNA segments from the agarose-urea sreZ.RNA-containing slices of a v o l u m e  
of a b o u t  0.15 m l ,  were  c u t  o u t  f r o m  t h e  gel  a n d  p laced  i n t o  tube3 w i t h  1.5 — 2.0 ml  of 2.5 mol/1 
urea a n d  0.5 mol/1 CH 3COONa. E q u a l  vo lume  of water-saturated  phenol w a s  added and  gel  slices 
were t h a w e d  a t  6 0 - 6 5 ° C  f o r  5 m i n .  A f t e r  v igorous  m i x i n g ,  t h e  samples  were  cooled i n  ice-ba th  
a n d  phases  were  s e p a r a t e d  b y  cen t r i f uga t i on .  W a t e r  p h a s e  w a s  pheno l -ex t r ac t ed  one*  a g a i n  a t  
room t e m p e r a t u r e  a n d  t h e  R N A  w a s  o b t a i n e d  b y  e t h a n o l  p rec ip i t a t ion  

Results 

Separation of KV genomic RNAs 

K V  d s R N A  s e g m e n t s  (S lávik  et al., 1984), label led a t  3 'ends  w i t h  
~ P 'PCp,  w e r e  electrophoretically s e p a r a t e d  on agarose-urea ge l  i n t o  

7 b a n d s  (Fig. 1-1). T h e  d s R N A  s e g m e n t s  4, 5, 6 a n d  a lso  7, 8 could n o t  b e e n  
dist inguished f r o m  each other  b y  t h i s  procedure.  Single-stranded R N A s  
obtained f r o m  t e n  d s R N A  s e g m e n t s  b y  h e a t  denaturat ion  in 7 mol/1 urea,  
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I Ě ¥ s e g m e n t  10 
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Fig.  3 

Determination o f  t h e  polarity o f  *ep-
arated complementary strands o f  d s R N A  

segments  9 a n d  10 
Both  complementary R N A  strands o f  
d s R N A  segments  9 (lane I )  a n d  10 (lane 
I I I ,  were  3 2P-labelled a t  5 '  ends ,  or  on l y  
t h e  unblocked (minus) R N A  strands i n  
d s R N A  segments  9 (lane I I )  and  10 
(lane I V )  were  3 2P-labelled a t  5 '  ends,  
-f or  — ind icates  t h e  p o l a r i t y  o f  t h e  

R N A  s t r a n d  s e g m e n t .  

f o r m e d  13 b a n d s  — a, b, c, d, e, f ,  g, h, i, j, k, I a n d  m (Fig. 1 -II), t h u s  t h e  
complementary  R N A  s t r a n d s  of  certain d s R N A  s e g m e n t s  w e r e  separa ted .  

tegmental origin of the RNA bands 

I n  order  t o  determine  t h e  segmenta l  origin of  13 s s R N A  b a n d s  (Fig. l -II)  
slices containing d s R N A  s e g m e n t s  1, 2, 3, 4 + 5 + 6, 7 + 8, 9 a n d  10 (Fig. 1-1) 
w e r e  c u t  o u t  f r o m  t h e  gel a n d  t h e  d s R N A  w a s  recovered b y  phenol-urea 
ext ract ion  a n d  ethanol  precipitat ion.  E a c h  d s R N A  s a m p l e  w a s  h e a t d e n a t u r e d  
in 7 mol/1 u r e a  a n d  t h e n  electrophoresed.  T h e  complementary  s t r a n d s  of  
d s R N A  s e g m e n t s  1, 9 a n d  10 were  s e p a r a t e d  i n t o  discrete  R N A  b a n d s  
(Fig. 2). T h e  c o m p l e m e n t a r y  s t r a n d s  of  t h e  d s R N A  s e g m e n t s  2 a n d  3 w e r e  
n o t  s e p a r a t e d .  T h e  b a n d s  e, f ,  g a n d  h contain s s R N A s  der ived  f r o m  d s R N A  
s e g m e n t s  4 + 5 + 6. E a c h  of  t h e  b a n d s  / a n d  g contains  p r o b a b l y  t w o  d i f f e r e n t  
s s R N A  s t r a n d s ,  j u d g i n g  according t o  their  in tens i ty  a s  compared w i t h  b a n d s  
e a n d  h. T h e  s s R N A s  der ived  f r o m  d s R N A  s e g m e n t s  7 + 8 were  s e p a r a t e d  
into  b a n d s  i j, i 2 a n d  j. B a n d  i2 consisted p r o b a b l y  o f  t w o  di f ferent  R N A  
s t r a n d s .  T h e  electrophoretic mobi l i ty  of  b a n d s  t'i a n d  9a (Fig. 2) w a s  t h e  s a m e .  
T h i s  means,  t h a t  b a n d  i (Fig. 1) contains  a l so  t h e  s s R N A  of  d s R N A  s e g m e n t  
9 (9a, Fig.  2). T h e  b a n d s  k (Fig. 1) a n d  9 i  (Fig. 2) correspond each other .  

Determination of the polarity of ssRNAs 

T h e  polar i ty  determinat ion of  separa ted  complementary  R N A  s t r a n d s  o f  
d s R N A  s e g m e n t  9 a n d  a lso  10 w a s  achieved using d s R N A  s e g m e n t s  in which 
only  one! (minus) RNA s t r a n d  w a s  labelled a t  t h e  5 'end or  b o t h  R N A  s t r a n d s  
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(plus a n d  minus) were  labelled a t  t h e  5 'ends  (Bačík, 1990). A f t e r  h e a t  de-
naturat ion of d s R N A  segments  in  7 mol/1 urea  a n d  separation of comple­
m e n t a r y  R N A  s t r a n d s  i n  agarose-urea  gels w e  obse rved  t h a t  m i n u s  s t r a n d s  
of t hese  s egmen t s  d i sp layed  h ighe r  e lec t rophore t ic  mob i l i t y  t h e n  correspond­
ing  p lu s  s t r a n d s  (Fig.  3). T h i s  means ,  t h a t  b a n d s  9a a n d  10a (Fig.  2) c o n t a i n  
p lu s  s t r a n d s  of d s R N A  s e gm e n t s  9 a n d  10 respect ively ,  a n d  b a n d s  96 a n d  
106 con ta in  t h e  respec t ive  m i n u s  s t r a n d s .  

Discussion 

Agarose-urea  gel e lectrophoresis  of R N A s ,  a s  descr ibed b y  S m i t h  a n d  
Fu ru i ch i  (1980) a n d  S m i t h  et al. (1981), seems t o  b e  use fu l  f o r  s epa ra t i on  of 
c o m p l e m e n t a r y  s t r a n d s  of K V  d s R N A  s e gm e n t s  1, 9 a n d  10. I n  t h e  case of 
p lus  a n d  m i n u s  s t r a n d s  of t h e  s e g m e n t  9 t h e  dif ference i n  t h e i r  e lec t rophore t ic  
mobi l i ty  seems t o  b e  t h e  largest .  T h e  e lec t rophore t ic  mobi l i ty  of s o m e  comple­
m e n t a r y  s t r a n d s  of t h e  segment s  7 a n d  8 is h igher  t h a n  t h a t  of  t h e  p l u s  
s t r a n d  of t h e  s e g m e n t  9 a n d  lower t h a n  t h a t  of t h e  m i n u s  s t r a n d  of t h e  
segment  9. C o m p l e m e n t a r y  s t r a n d s  of d s R N A  s e gmen t s  2 a n d  3, a n d  some  
S S R N A  de r ived  f r o m  segmen t s  4, 5, 6 a n d  also 7, 8 h a d  t h e  s a m e  electro­
phore t i c  mobil i t ies .  T h e r e  is  n o  evidence  o n  t h e  in vitro p r o d u c t i o n  of K V  
m R N A s  a s  well a s  o n  t h e i r  charac te r iza t ion  f r o m  t h e  in vivo sy s t ems .  Us i ng  
o u r  expe r imen ta l  a p p r o a c h ,  t h e  po l a r i t y  of c o m p l e m e n t a r y  R N A  s t r a n d s  c a n  
b e  d e t e r m i n e d  explo i t ing  t h e  presence of 5 ' t e rmina l  modif ica t ion  of p l u s  
R N A  s t r a n d s  i n  d s R N A  segments .  T h e  e l abo ra t ed  m e t h o d  f o r  recover ing of 
d s R N A  segmen t s  f r o m  agarose-urea  gels requi res  f u r t h e r  i m p r o v e m e n t ,  n a ­
mely  a n  op t imal iza t ion  a n d  quant i f i ca t ion .  
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