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Determination of diffusion coefficient of turnip yellow mosaic virus 
by the gel-precipitin technique 

The determinat ion  of diffusion coefficients of viruses by  optical methods  may  be 
difficult o~ ing  to the relat ively large amounts  of purified virus required. The gel- 
precipitin technique offers a ' pa r t i a l  solution to this problem by allowing accurate  
diffusion coefficients to be determined with relat ively small amounts  of virus. 

The TYMV was prepared from infected Chinese e~tbbage plants by  the method 
of  i-~¢[;kRKH;X,xl AND S~II 'FH 1. The ant iserum was ob ta ined  from 2 rabbits" wh_ich both 
received three consecutive weekly intravenous injecti[ms of about  Io mg TYM~.  The 
precipitin appara tus  used was similar to the one described by POLSON ~, Antiserum 
di lu ted 4-fold wi th  saline was placed in the cups in the lowest section of the appara tus :  
0.5 % agar was inserted in the  cavities of the middle section and  after  this had set, 
a series of z-fold dilutions of TYMV was placed in the top sections. Precipitin bands 
could be seen af ter  z days  and  broadened thereafter ,  their  position and widths being 
recorded daily.  The appara tus  was kept at  room temperature  because removal  from 
an incubator  for measurement  involves tempera ture  fluctuations which may  cause 
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Fig. [. Pho tograph  of the  precipi t in  bands formed by  serial d i l u t i o n s  o f  TYMV against  cons tan t  
an t i se rum af ter  5, to  and 3o days, 

band  split t ing. Fig. r shows the appara tus  with the positions of the bands after  5, 
xo and  30 days  respectively. In Fig. 2 the broad diagonal lines were obtained b y  
plot t ing the distances of the middle of tim precipitin bands from the an t ibody  
meniscus af ter  4 and  8 days  against the dilution of v-iru~ and  the 3.V-shaped curves 
were obtained by plot t ing the widths of the precipitin bands af ter  4, 6 and  8 days  
against  the dilution of virus. Since the bands are s ta t ionary  and  narrowest  when 

A ! d ) r e v i a t i o n :  T Y M V ,  t u r n i p  y e l l o w  m o s a i c  v i r u s .  
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Fig .  z. G e l - p r e c i p i $ i n  t e s t  on  TYM~, r. T i l e  diagon a l  cuvves  s h o w  the p o s i t i o n s  of t h e  prec ip i t in  
b0nd.~ ~ f t e r  4 a n d  S d a v s  p l o t t e d  a g a i n s t  v irus  d i l u t i o n ,  T h e  V - s h a p e d  curve8 s h o w  t h e  v a r i a t i o n  

in  b a n d  w i d t h  ;xfter 4, 6 a n d  8 dab 's ,  also  p l o t t e d  a g a i n s t  v irus  d i lu t ion .  

the concentrat ion of ant igen and ant ibody  in the  initial  so lut ion are opt imal  for 
precipitationL the points  at which the  families of curves intersect refer to this  posit ion.  
Interpolat ion reveals that  the band formed b y  solut ions  init ial ly  at opt imal  pro- 
portions would  be 8.25 mm from the a n t i b o d y  meniscus.  It has been sh o w n  b y  
PoLsoN 2 that  under these circumstances:  

.x'z e D O 
x% Db 

where x o and xb ~trc the  distances of the  bands  from the  ant igen and ant ibody  menisci  
respective!y and Du and Db the  diffusion constants  of antigen and ant ibody,  In this  
experiment,  x~ + x,  was 12,958 ram. If Do is assumed to have the  value  found by 
LARGIEI~ a for te tanus  ant i toxin ,  namely  4.81- IO -= era/see at ~o °, the  diffusion constant  
of TYMV may  be calculated to be 1,56 Fick Uni ts  in good agreement with MARK- 
HAM'S a value  of X.52£--L55 Fick Units .  Insert ion of the  value 1.56 Fick Uni ts  in Stokes-  
Einste in  equat ion  : 

P T  x 

N 6z~D,/ 

gives a v .iue of 27. 4 m/z for the  diameter of the TYMV particle. 
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