
980 Specialia EXPERIENTIA 28/8 

S e r o l o g i c a l  S tud ie s  on  T o m a t o  M o s a i c  Virus  

The t oma to ,  Lycopersicon esculantum Mill. is v e r y  
suscept ib le  to  m a n y  fungal ,  bac t e r i a l  and  v i ra l  infect ions.  
H i the r to ,  s even t een  v i ruses  wh ich  cause cons iderab le  loss 
in  yield h a v e  been  r e p o r t e d  ~. BROADBENT ~ found  t h a t  
d i f fe rent  s t r a ins  of t obacco  mosaic  v i rus  (TMV) occur  
on  tomatO. E v e n  t h o u g h  t he  t o m a t o  mosaic  disease is 
ve ry  c o m m o n  and  severe  in I n d i a  u n d e r  n a t u r a l  condi t ions ,  
t he re  has  no t  been  m u c h  work  done  on  t he  r e l a t ionsh ip  
be tween  tobacco  mosaic  v i rus  f rom tobacco  a n d  t oma to .  
To d e t e r m i n e  t h e i r  re la t ionsh ips ,  s y m p t o m a t o l o g y ,  hos t  
range,  mode  of t r ansmiss ion ,  phys ica l  and  chemica l  
p roper t i e s  were i n v e s t i g a t e d  in a p rev ious  s t u d y  a. The  
p r e sen t  s t u d y  was  m a d e  to d e t e r m i n e  t he  serological  
r e l a t ionsh ips  of t h e  above  m e n t i o n e d  viruses.  

F o r  t h e  s tudy ,  15 t o m a t o  isolates  (No. 1 to  15) exhib-  
i t i ng  d i s t inc t  s y m p t o m s  of va r ious  degree were col lected 
f rom d i f fe ren t  p a r t s  of M a d r a s  S ta te ,  Ind ia .  All  t he  
isolates were pur i f ied  b y  m echan i ca l l y  inocu la t ing  t h e m  
on iV. glutinosa leaves.  T he  i nocu lum was p r e p a r e d  b y  
g r ind ing  single local  lesion w i t h  p h o s p h a t e  buf fe r  (pH 7.0) 
a n d  inocu la t ing  y o u n g  h e a l t h y  t o m a t o  p lan t s .  S tock  cul- 
tu res  were m a i n t a i n e d  b y  th i s  me thod .  Fo r  c o m p a r a t i v e  
s tudies ,  t obacco  mosaic  v i rus  f rom tobacco  was o b t a i n e d  
f rom the  U n i v e r s i t y  B o t a n y  L a b o r a t o r y ,  Madras .  Since 

whi le  a n d  a g g l u t i n a t i o n  was obse rved  u n d e r  t he  mic ro -  
scope. For  t he  t u b e  p rec ip i t in  test ,  in fec t ive  sap of 
va r ious  t o m a t o  isolates  inc lud ing  TMV was  p r e p a r e d  b y  
g r ind ing  t he  leaf  t i ssues  w i t h  p h o s p h a t e  buffer  p H  7.0 and  
cen t r i fuged  a t  12,100 •  for 15 min.  The  s u p e r n a t a n t s  
were passed  t h r o u g h  cel i te  to  r e m o v e  all t h e  color ing 
ma t t e r .  This  p a r t i a l l y  pur i f ied  v i rus  (0.5 ml) was  mixed  
With equa l  v o l u m e  of a n t i s e r u m  d i lu ted  1 : 2, 1 : 4, 1 : 8, 
1:16, 1: 32, 1 :64  a n d  1:128 w i t h  p h o s p h a t e  buffer .  T h e y  
were k e p t  in  a t h e r m o s t a t i c a l l y  con t ro l l ed  w a t e r  b a t h  
a t  37 ~ The  t u b e s  were obse rved  a t  i n t e rva l s  of 15, 30, 
45 rain,  1, 2 and  3 h. 

The  slide a g g l u t i n a t i o n  t e s t s  revea led  t h a t  all  t h e  
t o m a t o  v i rus  isolates  were serological ly  r e l a t ed  as welt  as 
be ing  r e l a t ed  to TMV. 

The re  was no a g g l u t i n a t i o n  found  w i t h  t h e  h e a l t h y  sap. 
The  c o n c e n t r a t i o n  of t he  p r ec ip i t a t e  fo rmed  was r ecorded  
a t  each  d i lu t ion  a n d  s h o w n  in t h e  Table .  The  resu l t s  
ind ica te  t h a t  m a x i m u m  a m o u n t  of c loudy  p rec ip i t a t e  was  
fo rmed  b y  t he  isola te  No. 12 in 1 : 8 d i lu t ion  whi le  in  t h e  
case of T M V  the  c loudy  p rec ip i t a t e  was  m a x i m u m  in 
1:16 di lu t ion.  However ,  in t he  case of i sola te  No. 10 
(ant igen)  m a x i m u m  p rec ip i t a t i on  was in 1 : 32 di lu t ion.  I n  
all o the r  isolates m a x i m u m  p r e c i p i t a t i o n  was recorded  

Tube precipitin tests of different virus isolates 

Antiserum dilutions 

Isolates 1:2 1:4 1:8 1:16 1:32 1:64 1:128 

Antigen + + ~  + + +  + +  + + +  + + + +  + -- 
Isolate No. 12 + + + + + + + + + + -- -- -- 
TMV + + +  + +  + +  + + + +  + -- -- 

Relative amount of precipitation indicated approximately by multiple symbols (+). 

t he  p rev ious  s t u d y  ind ica t ed  t h a t  i sola te  No. 10 f rom 
t o m a t o  was h igh ly  v i ru len t ,  i t  was  used as an t igen .  
In fec t ed  t i ssues  were  homogen ized  w i t h  acid washed  s and  
and  an  equa l  q u a n t i t y  of buf fe red  (pH 7.0) physio logica l  
sal ine in a cold m o r t a r  a n d  pestle.  The  h o m o g e n a t e  was 
cen t r i fuged  a t  1930 •  for 10 min.  The  s u p e r n a t a n t  was 
collected,  s to red  a t  4 ~ a n d  used as s tock  so lu t ion  for 
i m m u n i z i n g  t h e  r abb i t s .  H e a l t h y  a lb ino  r a b b i t s  (weighing 
2 kg) were selected for i m m u n i z a t i o n .  T h e y  were i m m u -  
n ized  b y  a d m i n i s t e r i n g  5 i.v. in jec t ions  a n d  3 i.m. injec-  
t ions  of 2 ml  of an t i gen  d u r i n g  a 4 d a y  period.  To o b t a i n  
serum,  t he  r a b b i t s  were b led  b y  ve in  p u n c t u r i n g  10 days  
a f t e r  t h e  las t  in jec t ion .  T he  b lood  was col lected in a 
cen t r i fuge  t u b e  a n d  lef t  to  clot  a t  room t e m p e r a t u r e .  The  
s e rum was d e c a n t e d  a nd  cen t r i fuged  a t  480 •  for 15 m i n  
to  r e m o v e  t h e  b lood cells. An  equa l  vo lume  of pur i f ied  
h e M t h y  t o m a t o  sap  was mixed  w i t h  t he  a n t i s e r u m  a n d  
cen t r i fuged  a t  480 •  for 10 m i n  to  r e m o v e  t h e  an t ibod ies  
of t he  hos t  p ro te in .  T he  s e rum was  p re se rved  b y  add ing  
0.1% p h e n o l  and  k e p t  a t  0 ~ 

Slide a g g l u t i n a t i o n  a n d  t u b e  p rec ip i t in  t es t s  were used 
to  d e t e r m i n e  t he  serological  r e l a t ionsh ips  of t he  v i rus  
isolates.  Crude in fec t ive  sap of va r ious  isolates were 
p r e p a r e d  b y  c rush ing  t he  y o u n g  infec ted  t o m a t o  leaves.  
A d rop  of c rude  sap  was p laced  on  a c lean microscope 
slide a n d  a d j a c e n t  to  th i s  a d rop  of h e a l t h y  sap  was 
placed.  A d rop  of d i lu ted  a n t i s e r u m  (1:2) was a d d e d  to 
b o t h  c rude  in fec ted  and  h e a l t h y  saps a n d  s t i r red  for a 

in  1:16 d i lu t ion  wh ich  is s imi la r  to  TMV. These  v a r i a t i o n s  
in  a n t i g e n - a n t i b o d i e s  p r ec ip i t a t i on  m a y  be  due  to t he  
v i rus  t i t e r  in  t he  hos t  t issues.  

T h o u g h  t o m a t o  isolates  were d i f f e ren t i a t ed  in to  t yp ica l  
TMV a n d  i ts  s t r a ins  based  on the i r  physica l ,  chemica l  and  
o the r  p roper t i e s  a, serological  t e s t s  i nd ica t ed  t h a t  all t h e  
t o m a t o  isolates were  serological ly  r e l a t ed  to  each  o the r  
a n d  also w i th  t obacco  mosaic  v i rus  f rom tobacco  ~. 

Rdsumd. La  souche  du  v i rus  en  mosa ique  de la t o m a t e  
et  celle du  v i rus  en mosa ique  du  t a b a c  se son t  t rouv6es  
alli6es c o m m e  F o n t  m o n t r 6  les r6su l t a t s  des exp6r iences  
de p r6c ip i t a t ion  et  d ' a g l u t i n a t i o n .  
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