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' e x o t o x i n '  i n  t h e  c o r n - y e a s t - a g a r  m e d i u m  (curve  A) a n d  
t h e  s y n t h e t i c  m e d i u m  (curve  B). T h e  m e d i u m  l e t h a l  con-  
c e n t r a t i o n  (LCs0) is m u c h  lower  in  t h e  yeas t - f ree  s y n t h e t i c  
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Probit regression lines of mortality of Drosophila reared on 3 media 
with different concentrations of 'exotoxin'. (A) corn-yeast-agar 
medium; (B) synthetic medium C of SANG=; (C) SAND'S medium 
plus 2% of dry yeast. Each point represents 100 test larvae. The line 
of the 50% mortality level indicates the different LCs0 values at the 
points where it crosses the probit regression lines. Ordinate: instead 
of probits, % mortality is given by a probability distribution scale. 
Abscissa: log 100 times concentration of 'exotoxin' preparation in 

medium. 

m e d i u m ,  a n d  t h e  slope of cu rve  B is s t eepe r  t h a n  t h a t  of 
c u r v e  A. These  d i f ferences  in  s lope a n d  LCs0 are  m a i n l y  
due  to  t h e  p resence  or  absence  of d r y  y e a s t  in  t h e  media .  
Th i s  is d e m o n s t r a t e d  b y  c u r v e  C w h i c h  r e p r e s e n t s  resu l t s  
of t e s t s  w i t h  m e d i u m  C, i.e. s y n t h e t i c  m e d i u m  to  wh ich  
2 %  of d r y  y e a s t  was  added .  Th i s  a d d i t i o n  r educes  t he  
slope of c u r v e  B to  a v a l u e  w h i c h  is p r ac t i ca l l y  iden t i ca l  
w i t h  t h a t  of cu rve  A, a n d  t h e  LC60 is also v e r y  s imi la r  to  
t h a t  w i t h  t h e  c o r n - y e a s t - a g a r  m e d i u m .  

T h e  resu l t s  show t h a t  y e a s t  r educes  t h e  tox ic  ac t ion  of 
t he  ' exo tox in ' .  B ioassays  o n  m e d i a  t h a t  do  n o t  c o n t a i n  
yeas t  are  t he r e fo re  m o r e  sens i t ive .  As a consequence  i t  
m u s t  be  p o s t u l a t e d  t h a t  b ioassays  for ' e x o t o x i n '  shou ld  
e i t he r  b e  m a d e  w i t h  yeas t - f r ee  media ,  or  w i t h  s t a n d a r d -  
ized m e d i a  c o n t a i n i n g  a def ined p r o p o r t i o n  of yeas t .  A 
more  de ta i l ed  ana lys i s  of t h e  y e a s t  ef fec t  will be  p u b l i s h e d  
e lsewhere  3 

Zusammen/assung. Die tox i sche  W i r k u n g  des  s o g e n a n n -  
t e n  ~cExotoxins ,) y o n  Bacillus thuringiensis au f  Drosophila 
w u r d e  gepr t i f t :  (A) in  Ma i s -T rockenhe fe -Aga r -Med ium,  
(B) s y n t h e t i s c h e m  M e d i u m  C n a c h  SAI~G 2 u n d  (C) syn-  
t h e t i s c h e m  M e d i u m  plus  2 %  Trockenhefe .  I n  he fe f re i em 
M e d i u m  is t  die LCs0 b e d e u t e n d  n iedr ige r  u n d  die P r o b i t -  
k u r v e  viel  s te i ler  als in  h e f e h a l t i g e n  Medien.  Here  r edu-  
z ier t  also die t ox i sche  W i r k u n g  des ~Exo tox ins~  be t r i i ch t -  
l ich. 
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Separation of 'Soluble' Immunoprec lp i tat ing  
Antigens Originating from Rabies Virus 

Infected Cells by Chromatography on 
Ecteola Cellulose and by Gel Filtration 

R a b i e s  v i rus  has  been  successful ly  pur i f ied  b y  c h r o m a t o -  
g r a p h y  on  E c t e o l a  cellulose 1,~. P r e l i m i n a r y  e x p e r i m e n t s  
h a v e  revea led  t h a t  m o s t  of t h e  ' so lub le '  an t i gens  c a n  be  
e lu ted  f rom E c t e o l a  cellulose us ing  so lu t ions  of lower  
ionic s t r e n g t h  t h a n  a re  r equ i r ed  to  e lu te  t h e  whole  v i rus  =. 
T h e  p r e s e n t  c o m m u n i c a t i o n  will  p r e s e n t  in  more  de ta i l  
t h e  c h r o m a t o g r a p h i c  t e c h n i q u e  of s e p a r a t i n g  t h e  ' so luble '  
a n t i g e n s  o r ig ina t i ng  f rom t h e  in fec ted  cells a n d  will 
s u b s t a n t i a t e  t h e  feas ib i l i ty  of t h e i r  pu r i f i ca t ion  b y  gel- 
f i l t r a t i on  on  S e p h a d e x  G-200. 

T h e  c rude  ' so lub le '  a n t i g e n  p r e p a r a t i o n  was  o b t a i n e d  
f rom in fec ted  t i s sue  cu l tu re  f luids b y  zinc a c e t a t e  
p r e c i p i t a t i o n  a n d  s u b s e q u e n t  r e m o v a l  of v i ru s  f r o m  t h e  
redissolved  s e d i m e n t  t h r o u g h  h igh  speed c e n t r i f u g a t i o n  3 
P r io r  to  c h r o m a t o g r a p h y ,  t h i s  p r e p a r a t i o n  was  ex ten-  
s ively  d ia lyzed  aga in s t  0 . 0 1 M  Tris-(hydroxymethyl) 
a m i n o a c e t a t e  buf fe r  (TB) p H  7.0. Six ml  of t h e  a n t i g e n  

p r e p a r a t i o n  was  app l ied  to  a c o l u m n  (dia. 1.6 • 27 cm) o{ 
E c t e o l a  cellulose (Serva,  Heide lberg) .  F o r  e lu t ion,  a con  -~ 
t i nuous  g r a d i e n t  of i nc reas ing  NaC1 c o n c e n t r a t i o n  (220 
m l  TB-220  ml  0 . 4 5 M  NaC1 in  TB)  was  used.  F r a c t i o n s  
(5 ml) were  col lected a n d  a n a l y z e d  for p r o t e i n  4 a n d  pre-  
c i p i t a t i n g  a n t i g e n  6 us ing  0.75 ml  a l iquots .  F luoresce in  
J so th iocyana te - l abe l ed  a n t i r a b i e s  7-g lobul in  (Ba l t imore  
Biological  Labs.)  m i x e d  w i t h  non - in f ec t ed  t i ssue  cu l tu re  
f lu id  m a t e r i a l  was  used  for  t h e  f luorescen t  p rec ip i t i n  test .  
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The resul ts  p resen ted  in F igure  1 show t h a t  5 an t igens  
Could be separa ted  b y  c h r o m a t o g r a p h y  on Ec teo la  cellu- 
lose. 

0,8 ) 1.~ 

0.5 

0.~ 

0.3 

0.2 

0.l 

r - : -  

0.8 ~ 

N 

N 
0.~ ~ 

a.2 

20O "0 50 100 150 250 300 
ml emuent 

Fig. I. Chromatography of 'soluble' antigens from rabies virus in- 
fected cells on Ecteola cellulose. - - e - -  protein (O,D,), ---o-- 

molarity NaCL Dashed areas: fluorescent precipitating antigen. 
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Fig. 2. Gel-filtration of 'soluble' antigens from rabies virus infected 
cells on Sephadex G-200. For symbols see Figure 1. 
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Big. 3. Gel fiItration of antigen(s} corresponding to peak A (Figure 1) 
on Sephadex G-200. For symbols see Figure 1, 
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Fig. 4. Gel filtration of antigen(s) corresponding to peak B (Figure 1) 
on Sepbadex G-200. For symbols see Figure 1. 
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Fig. 5. Gel filtration of antigen{s) corresponding to peak E (Figure 1) 
on Sephadex G-200. For symbols see Figure 1. 

The  original  an t igen  p repara t ion  (3 ml) and pooled 
f rac t ions  corresponding to  each  peak  of p rec ip i ta t ing  
an t igen  separa ted  by  c h r o m a t o g r a p h y  on Ec t eo l a  cellu- 
lose were  submi t t ed  to gel-f i l t ra t ion on co lumns  (din 
3 . 4 . 3 8  cm) of Sephadex  G-200 (Pharmacia ,  Uppsala) .  
A 0 .14M solut ion of NaCI in T B  .was used for elution.  
Frac t ions  were collected and ana lyzed  as described for 
c h r o m a t o g r a p h y  on Ec teo la  cellulose. W i t h  the  original  
prepara t ion ,  2 classes of ant igens  could be separa ted  f rom 
each o ther  and f rom the  bu lk  of t issue cul ture  f luid 
prote ins  (Figure 2), Gel-f i l t ra t ion of ant igens  p rev ious ly  
separa ted  on Ec teo la  cellulose reveMed t h a t  those  e luted 
by  solut ions of consecut ive ly  increased ionic s t reng th  had  
re la t ive ly  grea ter  propor t ions  of h igher  molecular  weight  
ant igens (Figures 3-5). 

The  present  results, like those ob ta ined  wi th  rabies- 
infected mouse  brains  using different  expe r imen ta l  
techniques  ~, indicate  the  complex i ty  of rabies v i rus  
' soluble '  ant igens  and offer a useful approach  for e lucidat -  
ing the i r  immunologica l  re la t ionship  to  t h e  vir ion.  

Zusammen]assung. Chromatograph ie  an  Ecteola-Cel lu-  
lose ermSgl icht  die T rennung  yon 5,16slichen,> immuno-  
prgzipi t ie renden Ant igenen  aus einer mi t  Tol lwut-Virus  
inf iz ier ten Zel l-Kultur-FHissigkei t .  Gel -F i l t ra t ion  dersel- 
ben an Sephadex  G-200 f i ihr t  zur  A b t r e n n u n g  yon  zwei 
Ant igen-Klassen ,  die sich in ihrer  Gr6sse unterscheiden.  
Die  K o m b i n a t i o n  beider  Ver fahren  erm6gl ich t  eine wei t -  
gehende  Re in igung  der  Ant igene .  
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