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Abstract. Sugar beet mosaic virus (SBMV) was precipitated by polyethyleneglycol (PEG) 
6000 from the cell sap of infected sugar beet leaves. After centrffugation and addition of dextrane 
T 10 the virus was lyophilized. I ts  infectious activity was demonstrated by mechanical trans- 
mission to Uhenopodium quinoa WILLD. and to sugar beet. Stability of infectious activity of 
the lyophilized virus was verified. 

The aim of our experiments was to find a gentle method for purification 
and conservation of SBMV which would not  disturb the infectivity of the 
final product.  HERBERT (1963) purified the virus of wheat mosaic, tobacco mo- 
saics virus (TMV) and tobacco ring spot virus using precipitation by PEG 2000 
which was added to partially purified samples. He found tha t  the samples 
of rod-like viruses had highest activi ty if PEG was added in the amount  
which consti tuted 3 per cent of final solution. In  the case of globular viruses, 
as T~V,  the PEG was dissolved in 0.1 M NaCl. The advantage of this kind 
of precipitation of plant viruses of this type is tha t  the polymer used is 
chemically inert and it prevents the inactivation of plant viruses. J~MOLJ~V 
and ALBRECHTOV.~ (1969) purified potato X-virus by using PEG 6000 and 
the final product was stabilized by the addition of 6% dextrane T 10 before 
lyophilization. The lyophilized antigen of this virus possessed strong infectious 
and antigenic properties. A similar method of purification and precipitation 
was used also for SBl~IV. We modified the original method for our purposes 
and for this reason we give a detailed description. 

Material and Methods 

100 g of frozen sugar beet leaves infected with SBMV were used for pre- 
paration of the homogenate. 80 ml of 0.007 ~ phosphate buffer (pH 7.8) 
containing 0.01 ~ veronal, 0.01 ~ cysteine and 0.007 M EDTA (LI~D~ER 
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et al. 1955, ~r and RoH~Im~ 1958), was added. The cell sap was 
obtained by pressing the leaves through a silon net  and centrifuging for 
5 minutes at  9000 • g. 12.5 ml of 40% PEG, dissolved in water, was added 
to 50 ml of supernatant.  0.73 g of NaCl was added to reach the final con- 
centration 0.2 M. The final concentration of PEG was 10%. At this concen- 
tration no precipitation was observed. 30 minutes after mixing the solution 
was centrifuged for 5 minutes at  11500 • g. The sediment was dissolved 
in 5 ml of 0.01 ~ phosphate buffer at  pH = 7.5 and centrifuged in a Spinco L 
ultracentrifuge, with rotor 40, for 60 min at  105000 • g. Before lyophili- 
zation, dextrane was added to a final concentration of 6~/o. 

The infectivity of the sample was tested on the indicator plants Cheno- 
~9odium qui~boa WILLD. Four leaves of each variant  were mechanically 
infected. Celite was used as abrasive. Ten plants were infected in each variant.  
The crude cell sap was used as control. 

The infectivity of the SBMV sample was measured at  first before lyo- 
philization, using the dissolved sample after ultracentrifugation in phosphate 
buffer. The next test of the act ivi ty of the sample was made after lyophili- 
zation. The lyophilized sample of SBMV was dissolved in distilled water 
prior to inoculation to obtain the original volume. Fourteen days after 
inoculation the cell sap of Chenopodium album leaves, showing local and 

Table  1 

Mechanical  in fec t ion  o f  Ghenopodium qulnoa WILLD. a n d  s u g a r  bee t  w i t h  s amp le s  o f  S B M V  

l S a m p l e  

Control  - -  c rude  
infec t ious  sap 

SBM'V before  
lyophi l iza t ion  

SBM'V after 
lyophilizaCion 

Crude  infec t ious  sap 
f r o m  Chenopod iu ra  
qu inoa  

SBM'V one  m o n t h  
a f te r  lyophi l iza t ion  

Ind i ca t o r  
p l a n t  

Gh. quinoa 

Gh. quinoa 

Ch. quinoa 

sugar beet 

sugar beet 

N u m b e r  
o f  i nocu la t ed  

p l a n t s  

10 

10 

14" 

10 

10 

N u m b e r  
o f  p l a n t s  
showing  
in fec t ion  

10 

11 

10 

N u m b e r  
o f  local les ions  

per l ea f  

2 - - 3  

7 - - 1 0  

2 - - 3  

systemic 
infec t ion  

systemic 
infec t ion  

* Two p l a n t s  died.  

Abbreviations used: po lye thy leneg lyco l  - -  P E G ,  suga r  bee t  mosa ic  v i ru s  - -  SBMV, tobacco  
mosa ic  v i rus  - -  TMV.  
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systemic symptoms of SBMV, was extracted and used for mechanical 
infection of sugar beet (cv. Dobrovicks seedlings. One month after lyo- 
philization we applied the dissolved sample of SBMV by mechanical in- 
oculation of the sugar beet seedlings. 

Results and Discussion 

The results of our experiments, dealing with the preservation of SBMV 
with maintenance of infectivity are pooled in Table 1. As seen in the table, 
the infectious activity of SBMV obtained by precipitation of SBMV from 
infectious sugar beet cell sap after ultracentrifugation is much higher than 
the infectivity of the sample was decreased by lyophilization, it remains 
approximately on the level of the infectivity of the crude cell sap. 

The stability of the sample was increased by adding dextrane T-10 before 
lyophilization. The infectivity is very high and stable, which makes it 
possible to infect sugar beet seedlings directly, without using Chenopodium 
quinoa. The infectivity is probably maintained for a rather long period after 
lyophilization, as shown by the mechanical transmission of the infection to 
sugar beet seedlings one month after lyophilization. 
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Virus mozaiky ~epy byl vysr~%~cn polyethylenglykolem 6000 ze w z infikovan~ch list5 
~epy eukrov6. Po  n~sledn6 ultraeentrifugaci  a po p~id{mf dex t ranu  T i0  byl  tyofilizov~n. Jeho  
infekSnf schopnost  byla  prokAz~na mochaniek~mi p}enosy na  Chenopodium quinoa WILLD. 
a ~epu eukrovou. ZArovel% byla potvrzena st~lost infekt ivi ty viru v lyofilizovan6m stavu.  


