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Summary. - T h e  radish m o s a i c  v i r u s  1 ( R M V  1) isolate w a s  characte­
r i zed  acco rd ing  t o  t h e  r eac t i on  o f  d i f f e ren t i a l  t e s t  p l a n t s  a n d  t h e n  
p u r i f i e d  b y  t h e  c h l o r o f o r m - b u t a n o l  m e t h o d .  U V - a n a l y s i s  o f  
s u c r o s e  d e n s i t y  g r a d i e n t s  a t  254  n m  r e v e a l e d  t h r e e  c o m p o n e n t s .  
T h e  v a l u e s  o f  A26o/28o ra t io  w e r e  1.42 f o r  t h e  t o p ,  1.49 f o r  t h e  m i d d l e  
a n d  1.67 f o r  t h e  b o t t o m  c o m p o n e n t ,  respect ive ly .  E l e c t r o n  mic ros ­
c o p y  o f  t h e  p u r i f i e d  v i r u s  r e v e a l e d  i s o m e t r i c  par t ic les  a b o u t  3 0  n m  
i n  d i a m e t e r .  T w o  an t i s e r a  w e r e  p r e p a r e d  w i t h  t h e  t i t r e  1:1024 a n d  
1:2048, respect ive ly .  T h e  R M V  1 a n t i g e n  f o r m e d  a d i s t inc t  prec ip i ­
t a t i o n  l i ne  w i t h  t h e  a n t i s e r u m  aga ins t  t h e  Ca l i fo rn ia  n e o - t y p e  s t r a in  
o f  R M V .  
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Introduction 

T h e  o c c u r r e n c e  o f  r a d i s h  m o s a i c  v i r u s  ( R M V )  - a m e m b e r  o f  t h e  c o m o v i r u s  
g r o u p  - o n  t h e  t e r r i to ry  o f  t h e  C S F R  w a s  f o u n d  f o r  t h e  first t i m e  i n  1984. T h e  
i so la te  o f  t h e  v i r u s  d e s i g n a t e d  a s  R M V  1 w a s  o b t a i n e d  f r o m  w i n t e r  t u r n i p  r a p e  
(Brassica napus L .  var .  s i lvestr is  ( L a m . )  Briggs)  cv.  P e r k o  P V H  n e a r  Č e s k ý  
K r u m l o v  in S o u t h  B o h e m i a  (Fig. 1). T h e  isolate w a s  ident i f ied  o n  t h e  b a s i s  o f  
t h e  h o s t  p lant ' s  reaction, electron microscopy a n d  t ransmiss ion  b y  vectors  
(Spak, 1986). 

T h e  preparation o f  an a n t i s e r u m  w a s  a prerequis i te  f o r  f u r t h e r  s t u d i e s  o n  t h e  
occurrence a n d  distr ibution o f  R M V  o n  Brassica crops  a n d  t h e  characterization 
o f  serological  propert ies  a n d  v i ru lence  o f  Czech  a n d  Slovak isolates.  T h e  
resu l t s  obta ined  d u r i n g  characterization o f  t h e  R M V  1 isolate,  puri f icat ion a n d  
preparation o f  ant isera  are  p r e s e n t e d  in t h i s  paper.  

Materials and Methods 

Inoculation of test plants. Test  plants (Table 1) were  grown throughout the experiments in an 
insect-free glasshouse. In the phase o f  four true leaves the plants were  dusted with carborundum 
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600 mesh and inoculated with the virus isolate using a glass rod. Inoculum was  prepared by grin­
ding in a mortar  1 g of the  leaves of white mustard  Sinapis alba L. cv. Přerovská, 14 days after 
inoculation, with 2 ml ofO.l  mol/l phosphate buffer  pH 7.0. T h e  symptoms on inoculated leaves 
and of systemic reaction were evaluated 10 and 30 days after inoculation, respectively. Five plants 
from each species were used in each experiment which was repeated twice. T h e  sap from symp­
tomless  plants was inoculated back on  S. alba plants in order  t o  reveal latent infection of plants.  

ľurification. S. alba L. cv. Přerovská leaves with symptoms of systemic infection 14 to 16 days 
after mechanical inoculation with the RMV 1 isolate were collected and stored at -20 °C.  T h e  
material was blended at 4 ° C  in 0.066 mol / l  potassium phosphate  buffer  pH 7.6 (1.5 ml /g  of leaf 
tissue). T h e  same buffer  was applied for  all s teps of preparation.  Af ter  filtration through a cheese  
cloth,  a chloroform - n -bu tano l  mixture  1:1 was added t o  make a final concentrat ion o f 2 0  %. Th is  
liquid was stirred for 2 h r sa t  4 ° C  and the  resulting emulsion was separated by low speed centr i fu-
gation at 8500 rev/min for 10 min in a Janetzki K 24 centr ifuge.  T h e  clear yellow supernatant  
aqueous  phase was subjected to high-speed centrifugation (35 000 rev /min  for  100 min in 
a Beckman Ti 50.2 rotor). T h e  pellets were resuspended in t he  buffer  and stirred at 4 ° C  overnight.  
T h e  virus was separated f rom the  host componen t s  by a 10-40 % sucrose  density gradient centr i fu­
gation at 24 000 rev/min for  195 min in a Beckman SW 28 rotor.  Gradien ts  were analysed o n  
a UV-de tec tor  where U V absorption at 254 n m  was measured and recorded.  Virus containing frac­
t ions were collected, diluted 4 t imes and concentrated by centr ifugation at 50 000 rev /min  for  100 
min in a Beckman Ti 50.2 rotor. T h e  final pellets were resuspended and characterized spectropho-

Fij>. 1 
Symptoms  o f  radish mosaic virus infection o n  the  leaf of winter turnip  rape cv. Perko PVH 
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tometrically from 230 to 330 nm on a Varian UV-spectrophotometer. T h e  virus concentration was  
determined using the E26o coefficient (1 mg/ml, 1 cm light path) 9 f o r  the  middle and 11 for  the  
bottom component, respectively (Campbell, 1973). 

Electron microscopy. T h e  virus particles were  visualized using the Philips electron microscope. 
Preparations were  stained with 2 °/o uranyl acetate.  

Preparation of antisera. Ant isera  were  obta ined by immuniz ing  two N e w  Zealand whi te  rabbits 
with two intramuscular  injections in a two-week  interval. Each injection contained 1 m g / m l  of t h e  
virus emulsif ied with F reund ' s  incomplete  adjuvant .  A third,  in t ravenous inject ion containing 5 
m g  of t h e  virus (top, middle  a n d  b o t t o m  componen t )  was applied a m o n t h  later. T h e  ti tre o f  anti­
sera was de termined  by doub le  di f fus ion test  against sap f r o m  mustard  leaves 14 days a f te r  inocu­
lation with R M V  1 isolate. Infect ious  leaves were  ground  a n d  0.9 % Difco  Nob le  agar was prepared 
in 0.01 mol/1 M c  Ilvaine buf fe r  p H  7.0 containing 0 .02% sod ium azide. 

Results 

R e a c t i o n s  o f  d i f fe ren t i a l  h o s t  p l a n t s  o n  t h e  m e c h a n i c a l  i n o c u l a t i o n  w i t h  t h e  
R M V  1 i so la te  a r e  s u m m a r i z e d  i n  T a b l e  1. T h e  i so la te  w a s  o f  relat ively l o w  v i ru ­
l e n c e  t o  cu l t iva ted  brass icas .  

T h e  partial ly p u r i f i e d  v i ru s  w a s  f o u n d  t o  cons i s t  o f  severa l  c o m p o n e n t s  w h e n  
s u b j e c t e d  t o  d e n s i t y  g r a d i e n t  c e n t r i f u g a t i o n .  T w o  clearly d e f i n e d  o p a l e s c e n t  
b a n d s  w e r e  vis ible  23  a n d  28  m m  b e l o w  t h e  m e n i s c u s .  F r a c t i o n a t i o n  o f  t h e  

A 
2 5 4  

Fig. 2 
Posit ions of t h e  isolate R M V  1 compo­
nen t s  af ter  centrifugation in 10 -40% 

sucrose density gradient RELATIVE COMPONENT POSITION 
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gradients  at 254 n m  revealed t h r e e  components ,  which are  h e r e a f t e r  re ferred  t o  
a s  t h e  top (T), middle  (M) a n d  bot tom (B) components ,  respectively  (Fig. 2). 
T h e  T c o m p o n e n t  w a s  f o u n d  j u s t  b e l o w  t h e  meniscus .  

UV-absorpt ion  spectra o f  s ing le  c o m p o n e n t s  are  demonst ra ted  on Fig. 3. 
T h e  v a l u e s  o f  A260/28O r a t i °  w e r e  1.42 f o r  t h e  T ,  1.49 f o r  t h e  M a n d  1.67 f o r  t h e  B 
c o m p o n e n t s ,  respect ively.  T h e  yield o f  pur i f ica t ion  o f  t h e  M a n d  B c o m p o n e n t  
w a s  7.48 m g  f o r  t h e  f o r m e r  a n d  3.61 m g  f o r  t h e  la t te r  f r o m  100 g o f  f r e s h  m a t e ­
rial. T h e  p ropor t ion  o f  M : B  c o m p o n e n t s  w a s  1:2. T h e  yield o f  t h e  v i rus  w a s  
a b o u t  10 m g  p e r  100 g o f  f r e s h  leaf  mater ia l .  

E lec t ron  microscopy  o f  a s u s p e n s i o n  o f  t h e  pu r i f i ed  v i rus  revea led  i some t r i c  
par t ic les  a b o u t  30 n m  in d i a m e t e r .  S o m e  o f  t h e m  a p p e a r e d  t o  b e  ho l low  a n d  
partially d e s t r o y e d .  U n f o r t u n a t e l y  e l ec t ron  mic roscopy  o f  s ingle  c o m p o n e n t s  

Table 1. Reactions of the test plants on the inoculation with the RMV 1 isolate 

Plant species I II 

Brassicaccac 
B. napus L. cv. T a n d e m  
B. napus L. var silvestris 
(Lam.) Briggs cv. Perko PVH 
B. ninra (L.) Koch 
B. pekinensis (Lour.)  Rupr.  
B. rapa L. var. rapa 
B. oleracea L. var. gongylodes 
B. oleracea L. var. sabauda 
B. oleracea L. var. capitata 
B. oleracea L. var. botrytis 
Sinapis alba L. 
Raphanus satlvus L. 
Non-Brassicaceae 
Nicotiana menalosiphon Heurck 
ct Muell .  
N. tabacum L. cv. Samsun 
N. glutinosa L. 
Gomphrena globosa L. 
Chenopodium quinoa Willd. 
Chenopodium murale L. 
Reseda odorala L. 

n L  

n o  
cL 
n o  
n L  
n o  
n o  
n o  
n o  
cL 
n o  

nR 
n L  
n L  
n o  
n L 
n L  
n o  

N 

M,N 
M,Ch 
M 
M,N 
+ 
n o  
n o  
n o  

cR,M,C,N,P 
n o  

M,nR 
n o  
n o  
n o  
n o  
n o  
n o  

n o  — symptoms not observed 
nL — local necrotic lesion 
cl — local chlorotic lesion 
cR — chlorotic rings 
nR — necrotic rings 
I — symptoms on inoculated leaves 
+ — latent infection 

N — necrosis 
P — pattern 
M — mottling 
Ch — chlorosis 
C — crinkling 
II — systcmic symptoms 
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Fig. 3 
UV-absorption spectra o f  the RMV 1 
isolate top (T), middle (M) and bottom 

(B) components 
240 260 280 300 

w h i c h  could  conf i rm t h e  possibi l i ty  o f  larger  d a m a g e  o f  t h e  M c o m p o n e n t  
d u r i n g  t h e  purif ication w a s  n o t  m a d e .  

T h e  v i r u s  w a s  a g o o d  i m m u n o g e n .  A f t e r  t h r e e  in ject ions  t h e  t itre o f  ant i sera  
reached 1:1024 a n d  1:2048, respectively.  A n t i s e r a  reacted ne i ther  w i t h  hea l thy  
plant s a p  f r o m  S. alba, n o r  w i t h  t h e  t u r q i p  y e l l o w  mosaic,  caul i f lower  mosaic,  
turnip  mosa ic  a n d  E r y s i m u m  latent  v i r u s e s .  T h e  v i r u s  ant igen  f o r m e d  a distinct 
precipitation l ine  in a d o u b l e - d i f f u s i o n  t e s t  w i t h  t h e  a n t i s e r u m  against  t h e  
Cali fornia n e o - t y p e  strain o f  R M V  (provided b y  Prof.  R. N .  Campbell) .  

Discussion 

T h e  s y m p t o m s  o f  infect ion o n  t h e  di f ferent ia l  h o s t  p lants  w e r e  v e r y  s imilar  
t o  t h o s e  obta ined  b y  S h u k l a  a n d  Schmelzer  (1974) w h o  compared  t h e  Y u g o s l a ­
v i an  ( H Z )  a n d  G e r m a n  ( D T  4 )  i so la tes  o f  R M V .  I n  par t icu lar  „ m a p l e  l e a f '  l ike 
p a t t e r n s  o n  S. alba l eaves  a n d  n e c r o t i c  r i ngs  o n  N. megalosiphon l e aves  w e r e  
ident ica l  w i t h  t h o s e  o f  t h e  D T  4 i so la te  o n  t h e s e  p l a n t s  o n  t h e  p h o t o g r a p h s  
p u b l i s h e d  b y  S h u k l a  a n d  S c h m e l z e r  (1974). 

T h e  p r e s e n c e  o f  t w o  vis ible  a n d  t h r e e  U V - d e t e c t e d  c o m p o n e n t s  o f  p u r i f i e d  
R M V  1 c o r r e s p o n d s  w i t h  t h e  r e s u l t s  o b t a i n e d  b y  H o l l i n g s  a n d  S t o n e  (1969), 
C a m p b e l l  (1973),  Kry lov  et at. (1981) a n d  M a m u l a  a n d  J u r e t i č  (1985). Only  
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Fig. 4 
Purified particles o f  the RMV 1 isolate. Bar represents 100 nm 

s o m e  o f  t h e  authors  w h o  h a v e  puri f ied t h e  R M V  m e n t i o n e d  a ratio o f  s ingle  
c o m p o n e n t s  o f  the  v i r u s  and A260/280 va lues .  

T h e  ratio o f  M:B c o m p o n e n t s  w a s  qui te  d i f f e r e n t  f r o m  t h e  ratio 2:1 or 4:1 
publ i shed  by Campbel l  (1973), 1:1 f o u n d  b y  Holl ings  and Stone  (1969) a n d  
1:37:1 or  1:16:1 by Juret ič  and Fulton (1974). Juret ič  a n d  Fulton (1974) 
obta ined f o u r  c o m p o n e n t s  with A26o/28o v a l u e s  o f  T a  1.00; o f  T 1.25; o f  M 1.50; 
and o f  B 1.49, similarly a s  Krylov  et a I. (1981) w h o  f o u n d  v a l u e s  o f  T a  1.00; o f  T 
1.59; o f  M 1.7; and o f  B 1.77. Hollings and Stone  (1969) publ i shed  v a l u e s  o f  M 
1.61 and o f  B 1.68, Campbel l  (1973) o f  M and B 1.65 and 1.78, respectively.  T h i s  
could b e  t h e  result  o f  a d i f ferent  purification procedure,  v i r u s  isolate or length 
o f  v i r u s  reproduction in plants u s e d  in t h e  exper iments .  Juret ič  and Fulton 
(1974) f o u n d  that the  relative component  position and yield o f  s ing le  compo ­
n e n t s  a r e  marked ly  i n f l u e n c e d  by pur i f ica t ion  b u f f e r ,  t i m e  l e n g t h  o f c e n t r i f u g a -
t i on  a n d  m o r e o v e r  by t h e  s ea son  o f  v i rus  p r o d u c t i o n .  
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T h e  yie ld  o f  t h e  pur i f ied  v i r u s  is  in g o o d  correlation wi th  t h e  resu l t s  
p u b l i s h e d  b y  Campbel l  (1973). T h e  ch loroform-butanol  purif ication m e t h o d  
y ie lded  a n  appropriate a m o u n t  o f  t h e  v i r u s  o f  s u f f i c i e n t  purity  similarly a s  in 
e x p e r i m e n t s  descr ibed  b y  M a m u l a  a n d  Juret ič  (1985) a n d  Shukla  et al. (1973). 
Fur ther  s tud ies  a i m e d  o n  t h e  occurrence o f  R M V  on d i f f e r e n t  h o s t  plants  in 
t h e  CSFR a n d  characterization o f  their  v i ru lence  a n d  serological  propert ies  are  
in progress .  
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