
24 I 

CHARACTERIZATION OF A PICORNA-LIKE VIRUS 
ISOLATED FROM TBE MAIZE STEM BORER 

SESAMSA CRETITCA LED. (NOCTUIDAE) IN EGYPT 

FEDIERE ~ . l ,  TAHA A.A.~,VEYRUNES. J. C.^, LERY x.1, ZEDDAM J.L.~ , 
ABOL ELA S.l , EL H U S S E I N 1  M.l , GIAMMOTTI J.I, 

1 Laboratoire d'Entawxirologie du Qire (E), OT(srcM 
Faculty of A g r i c u l t u r e ,  Qiro Oniwzsity Egypt) 

2 Statim de R e c h e r c h e s  de Pathologie cmpaée,INRs 
W, 30380 St-Christof - les-Al&s (Flance) 

s.!"Kx 
A s m a l l  RNA v i r u s  was i s o l a t e d  from l a r v a e  of Sesamia  

Cretica (Lep idop te ra  Noc tu idae ) ,  t h e  most i m p o r t a n t  co rn  
b o r e r  i n  Egypt.  Some p r o p e r t i e s  of t h i s  v i r u s  (Maize Stem 
Borer V i r u s  : MSBV) have been s t u d i e d .  

E l e c t r o n  m i c r o s c o p i c  o b s e r v a t i o n s  of t h e  p u r i f i e d  
suspens ion  showed t h e  presence  of non-envelopped i s o m e t r i c  
v i r a l  p a r t i c l e s ,  30 nm i n  d i a m e t e r .  The v i r u s  c a p s i d  
c o n t a i n e d  t h r e e  m a j o r  p r o t e i n s  ( V P 1 ,  V?3, V P 4 )  w i t h  
molecular  weights  of 60,000, 54,000 and 28,000, as well as 
one minor (VP2) with molecular weight o f  58,000 d a l t o n s .  The 
v i r a l  genome w a s  composed of one s i n g l e  s t r a n d  RNA wi th  
m o l e c u l a r  weight  of 9,4  K b . T h i s  v i r a l  RNA p r e s e n t s  a 
t e r m i n a l  Poly Adenyla te  sequence as t h e  members of t h e  
P ico rnav i r idae  fami ly .  

R e l i a b l e  and s e n s i t i v e  v i r a l  d i a g n o s i s  t o o l s ,  b a s e d  on 
immunoenzymatic t es t  ( E L I S A ) ,  and n o n - r a d i o a c t i v e  n u c l e i c  
probe, have been developed. 

T h i s  v i r u s  i s  capab le  t o  cause impor t an t  m o r t a l i t y  (96 % 
i n  8 days)  by o r a l  i n f e c t i o n  w i t h  h igh  v i r u s  c o n c e n t r a t i o n ,  
f o r  l a s t  i n s t a r d  l a r v a e .  Th i s  b ioas say  shows t h a t  MSBV is 
h i g h l y  p a t h o g e n i c  a n d  thus presents  i n t e r e s t i n g  
p o t e n t i a l i t i e s  a s  a b iocon t ro1  agen t .  

Among t h e  major co rn  b o r e r  i n  Egypt, Sesamia cretica 
Ledere r ,  1857 ( L e p i d o p t e r a  : N o c t u i d a e )  is t h e  most 
f r e q u e n t l y  observed .  Th i s  maize s t e m  b o r e r  is a polyphagous 
i n s e c t  on graminaceous ,  e s p e c i a l l y  zea mays, Saccharum 
o f f i c i a r u m  and Sorghum v u l g a r e .  Cont ro l  of t h i s  p e s t  w a s  
l i m i t e d  i n  t h e  u s e  o f  c h e m i c a l  i n s e c t i c i d e s ,  a n d  
m i c r o b i o l o g i c a l  c o n t r o l  by i n s e c t  v i r u s e s  had  t o  be  
cons idered .  

Two v i r u s e s  were r e c o r d e d  i n  S. Czetica, i . e .  
Granulos is  v i r u s  (ScGV) (ECdière e t  a l . ,  1992 a )  and s m a l l  
RNA v i r u s  (Féd ie re  e t  a l . ,  1991) .  T h e  p r e s e n t  i n v e s t i g a t i o n  
aims t o  c h a r a c t e r i z e  t h e  sma l l  RNA v i r u s  d e s i g n a t e d  Maize 
Stem B o r e r  V i r u s  (MSBV) In o r d e r  t o  p r o v i d e  i t s  
c l a s s i f i c a t i o n .  



Results 

1 - Virus strain 
Dead i n f e c t e d  l a r v a e  were collected from maize f i e l d s  

a t  E l  Badrash in  i n  june  1990. The v i r u s  was p u r i f i e d  and  
p r o p a g a t e d  f r o m  t h i s  t i m e  i n  l a b o r a t o r y  reared l a r v a e  
i n f e c t e d  p e r  os .  

2 - Electron microscopy 
Examinat ion  of p u r i f i e d  v i r a l  s u s p e n s i o n  by e l e c t r o n  

microscope r e v e a l e d  l a r g e  number of non-envelopped isometric 
p a r t i c l e s ,  30 nm ì n  diameter. 

3 - Spectrophotometric measurements 
U . V .  a b s o r p t i o n  of v i r a l  s u s p e n s i o n  w a s  examined  

t h r o u g h  wawelenghts between 320 a n d  220 nm. The a v e r a g e  
r a t io  of  e x t i n c t i o n  a t  260 nm to  t h a t  a t  280 nm w a s  1.4. 

4 - Electrophoresis of the viral proteins 
Molecular  weig th  and  number of p r o t e i n s  were assessed 

by compar ing  t h e i r  e l e c t r o p h o r e t i c  m o b i l i t i e s ,  i n  9 %  
polyacry lamide  g e l s ,  wi th  t h o s e  of s t a n d a r d  marker p r o t e i n s .  
E l e c t r o p h o r e s i s  r e v e a l e d  t h r e e  major bands  w i t h  m o l e c u l a r  
we igh t s  of 60,000 (VPT), 54,000 ( V P 3 )  and  28,000 d a l t o n s  
(VJ?4) ,  as w e l l  as one  minor band w i t h  m o l e c u l a r  weight  of 
58,000 d a l t o n s  ( W 2 ) .  

5 - Antisera and immunological tests 
Antisera were prepared  i n  rabbi t s .  lmmunoenzymatic tes t  

ELISA between MSBV and  t w o  o t h e r  p i c o r n a - l i k e  v i r u s e s  o f  
L a t o i a  v i r i d i s s i m a  (Fedibre ,  1983) and Turnaca r u f i s q u a m a t a  
( F é d i e r e  e t  al. 1992 b f , s e v e a l e d  t h a t  t h e s e  v i r u s e s  were 
s e r o l o g i c a l l y  d i f f e r e n t .  

6 - Characterization of the viral RNA 
V i r u s  samples  were tested for n u c l e i c  acid by R N A s e  and 

D N A s e  b e f o r e  electrophoresis. This tes t  i n d i c a t e d  t h e  RNA 
n a t u r e  of  t h e  genome. 

The molecu la r  weight  and t h e  number of f r agmen t s  were 
c a l c u l a t e d  a f t e r  mig ra t ion  i n  1% a g a r o s e  g e l  i n  d e n a t u r i n g  
c o n d i t i o n s  and comparison wi th  R N A s  genomes of Drosoph i l a  C 
v i r u s  ( J o u s s e t  e t  a l .  1977) and L. v i r i d i s s i m a  P i c o r n a v i r u s  
( F é d i e r e  e t  a l . ,  1990, Zeddam e t  a l . ,  1 9 9 0 ) .  I n  t h e s e  
c o n d i t i o n s  t h e  e x t r a c t e d  RNA demons t r a t ed  t o  be 9 . 4  K b  and  
t h a t  o n l y  one band w a s  p r e s e n t .  

T h e  r e t a i n i n g  of t h e  RMA by  a n  o l i g o  (dT) c e l l u l o s e  
column i n d i c a t e d  t h e  p re sence  of a poly(A)+ t rac t .  

The v i r a l  RNA w a s  used as  t e m p l a t e  t o  g e n e r a t e  a cDNA 
genomic bank.  Fol lowing  t h e  c l o n i n g  o f  cDNA,  p l a smids  were 
o b t a i n e d  c o n t a i n i n g  v i r a l  i n s e r t s  of d i f f e r e n t  s i z e s .  One of 
them, d e s i g n a t e d  PSc39, con ta ined  a n  i n s e r t  of 1.6-2.0 Kbp. 
The physical .  map of  t h i s  i n s e r t  r e v e a l e d  a Hind I I I - B a m  H I  
f ragment  of 250 bp  which was used  t o  p r e p a r e  a cold n u c l e i c  
probe.  
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By s e v e r a l s  of i t s  p r o p e r t i e s ,  i n c l u d i n g  a s i n g l e -  
s t r a n d e d  RNA genome a p p r o x i m a t i v e l y  9 . 4  Rb c o n t a i n i n g  a 
p o l y  (A)  3 sequence this v i r u s  p r e s e n t s  the s a l i e n t  f e a t u r e s  
of t h e  members of the P i c o r n a v i r i d a e  f ami ly .  Both t h e  ELISA 
t es t s  and the n u c l e i c  p robe  p r o v i d e  e f f i c i e n t s  tools € o r  
ep idemio log ica l  s t u d i e s  i n  f i e l d  c o n d i t i o n s .  
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