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Summary. - The effect of storage conditions on the serological activity of two strains of potato virus S 
(P VS), Andean and the ordinary, was studied by ELIS A. Virus purificates, infected leaves and their homogenates, 
stored in lyophilized, frozen and dissolved form at various temperatures were tested. Virus purificates were 
most stable in lyophilized form, their activity decreased after 9 months only by 20 - 30%. Also non-purified 
virus was most stable as a lyophilized leaf homogenate, its activity decreased after 12 months by 30 %. When 
lyophilized leaves were stored, the virus activity dropped after 12 months by 45 %. Both the Andean and the 
ordinary strain of PVS behaved similarly during storage under the conditions tested. 
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For checking the health o f  plants, enzymological tests 
are usually employed with a requirement o f  a positive con­

trol  (e.g. virus- infected plant)  f o r  their  evaluation. T h e  a im 

o f  ou r  work  w a s  t o  f i n d  op t imum conditions f o r  t he  storage 

o f  P V S  in p lan t  t issues and  in  t h e  pur i f ied  fo rm.  

The  A n d e a n  strain o f  P V S  (PVS-ASS  isolate) was  ob­

tained f r o m  Dr. G .  Rose,  Agricul tural  Scient if ic  Service,  

Scotland, a n d  several isolates o f  t he  ordinary strain o f  P V S  

were  obta ined f r o m  the  Institute o f  Potato Research  and  

Breed ing ,  Hav l í č k ů v  Brod, Czech Republic.  Both P V S  
strains w e r e  maintained in Lycopersicon esculentum cv. 
Nevski j .  The leaves o f  infected plants were harvested 3 weeks 
after  inoculation and ground in a mortar with  the extraction 
b u f f e r  (0.02 mol/1 phosphate pH 7.4, 0 . 8 %  NaCl, 0 . 0 5 %  
Tween 20,  2 %  polyvinylpyrrolidone, 0 . 2 %  bovine serum 
albumin ( B S A )  and 0 . 0 5 %  NaN 3) at the ratios o f  1:5 and 
1:20. A negative control w a s  prepared f rom healthy leaves 
b y  the same method. One m l  portions o f  prepared antigen 
were  stored at +4 'C, -20 'C, -70 "C and in a lyophilized 
f o r m  at -20 'C. The v i rus  purification w a s  carried out ac­

cording t o  Čeřovská and Filigarová (1995). The serological 
activity o f  P V S  w a s  determined b y  the double antibody sand­

w ich  E L I S A  according t o  Clark and  A d a m s  (1977).  W e  used  

rabbit  I g G  antibodies prepared f r o m  a n  ant iserum by  pre­

cipitation wi th  capryl ic  ac id  (Steinbuch a n d  Audran,  1969) 

a n d  conjugated t o  alkaline phosphatase  (Avrameas,  1969) 

f o r  t he  assay. T h e  values given in  t he  tables are  means  f r o m  

3 experiments  pe r fo rmed  in  duplicates.  I n  shor t - te rm ex­

periments  w e  fol lowed the  activity o f  P V S  in  homogena te  

(sap) stored at + 4  "C in the  course  o f  several weeks .  I n  long-

te rm experiments w e  tested the  v i rus  activity in  lyophilized 

samples stored at -20 ' C  and samples stored f rozen at  -70  "C 

a f te r  1, 3 ,  6,  9 a n d  12 months .  

T h e  lyophilization o f  leaf  homogena te  in t h e  extraction 

buf fe r  w a s  the  bes t  me thod  f o r  a long-term s torage o f  bo th  

strains o f  P V S . T h e  results wi th  the  Andean  strain are shown 

in Table 1. T h e  serological activity o f  t he  v i rus  decreased 

af ter  12 months  in average only by  about  3 0 %  a t  t he  1:5 

dilution. In  samples stored in t he  f o r m  o f  lyophilized leaves, 

the  activity d ropped  a f te r  t he  s a m e  t i m e  b y  4 0  - 5 0 % .  In  

leaves stored a t  - 2 0  "C, t he  virus lost about  6 0 %  o f  its activ­

ity af ter  9 months ,  a n d  a f te r  12 mon ths  it  w a s  qui te  inactive. 

The re  w a s  n o  di f ference i n  t he  serological activity in leaves 

stored at  -20  "C and -70  ' C  (data n o t  shown) .  T h e  activity o f  

pur i f ied  P V S  (both strains) w a s  preserved bes t  by  lyophili­

zat ion (Table 2) .  In  average,  t he  activity o f  prepara t ions  

stored under  these  condit ions d id  no t  decrease  a f t e r  4 weeks  

a t  all. Af t e r  9 months ,  t he  activity o f  lyophilized pur i f ica tes  

dropped b y  about  4 0  % independently o n  the  addit ion o f  

stabilizing proteins (ovalbumin, B S A ) .  I n  pur i f ica tes  stored 

at  -20  ' C  o r  -70  ' C ,  the  vi rus  lost  approximately 7 0 %  o f  its 

activity already a f te r  3 months ,  a n d  a f t e r  6 m o n t h s  it  w a s  

serologically qui te  inactive (data  no t  shown).  Vi rus  pur i f i ­

cates stored a t  + 4  "C were  fu l  ly inactive already after 4 weeks. 
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Table 1. T h e  serological activity o f  PVS d u r i n g  storage o f  infected 
leaves a n d  leaf homogenate 

Serological activity (%) 

Time of storage Lyophilizcd Leaves 
(months) homogenate Lyophilizcd -20 'C 

1:5 1:20 

0 100 100 

I 100 80 

3 100 6 0  

6 95 6 5  

9 80 55 

12 70 45  

The Andean strain of PVS was used. 

Tahle 2. Effect  o f  storage conditions on the serological activity 
of pur i f i ed  PVS 

I'urificatc Lyophilizcd 

PVS strain +4 'C -20 - C -70 - C purificate 
A° A1 

A1 A '  A1 A '  >
 

>
 

>
 

A '  

Ordinary 2.5 0 1.4 0.48 0.8 0.45 2.1 2.1 1.8 1.6 

Andean 2.5 0 1.5 0.60 I.I  0.80 2.0 2.0 1.9 1.7 

A0, A1, A 1  and A 9  represent A J0J  values of samples assayed after 0, 1, and 9 

months o f  storage. 

Table 3. The serological activity of PVS in homogenate of infected 
leaves stored at +4 "C 

Time o f  storage Serological activity (%) 

(weeks) Dilution o f  homogenate 

J J  L20_ 

0 100" 100" 

1 8 0  1 0 0  

3 30 52 

4 0 \2_ 

"100% corresponds to A105 of  2.5. 

Tabic 3 illustrates the  loss o f  the  serological activity o f  

virus in a leaf homogena te  dur ing  a short- term storage at  

+ 4  ' C .  Samples  were  diluted in the extraction buffer.  T h e  

sample  diluted to  1:5 was  inactivated in 4 weeks.  For c o m ­

parison,  the  activity o f  v i rus  in a lyophilizcd homogenate  

dissolved in the  extraction bu f f e r  was  inactivated at  + 4  "C 

Table 4. The serological activity of PVS in lyophilizcd leaf 

homogenate dissolved in the extraction buffer and stored at +4 'C 

Time of storage Serological activity (%) 

(weeks) Dilution of homogenate 

1:5 1:20 

0 100" O
 

o 

1 50 60 

2 30 4 0  

3 0 0 

"100% corresponds to A40S o f  2.5. 

faster  (Table 4) .  Al ready  a f te r  3 weeks  it w a s  impossible to  

prove the  presence  o f  vi rus  by  E L I S A  in both vi rus  di lu­

tions. 

In all the  experiments  presented he re  w e  did  no t  observe 

any substantial d i f ferences  be tween t h e  t w o  P V S  strains 

tested. 

In ou r  opinion the  serological activity o f  P V S  could b e  

reduced during storage in our  experiments b y  s o m e  proteases 

which attack the  vi rus  coat  protein and  destroy it. F r o m  this  

reason the  structure o f  t he  v i rus  epi topes  m a y  b e  damaged  

and  such  v i rus  ( t i ssue  h o m o g e n a t e )  reac t s  ne i the r  wi th  

polyclonal no r  monoclonal  ant ibodies directed t o  dif ferent  

epitopes o r  polypeptide subunits  on  P V S  part ic le  (Čeřovská 
etal., 1995). 
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