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Results and discussion. The  a f l a tox in  Bx p r o d u c t i o n  b y  
d i f fe ren t  funga l  isola tes  on  s y n t h e t i c  m e d i u m  a n d  t he  
d i f f e ren t  va r ie t i e s  of soybeans  is i nd i ca t ed  in  t h e  Table .  
The re  were  wide  v a r i a t i o n s  in  a f l a tox in  p r o d u c t i o n  in 
d i f f e ren t  va r ie t i e s  of soybeans .  T he  a m o u n t  of t he  t o x i n  
p r o d u c e d  was closely r e l a t ed  to t h e  t o x i n - p r o d u c i n g  
p o t e n t i a l  of t h e  fungaI  i so la te  used a n d  t h e  geno type  of 
t h e  s o y b e a n  e m p l o y e d  as  n a t u r a l  subs t r a t e .  T h e  t o x i n  
p r o d u c t i o n  b y  t h e  isola tes  of A. ]lavus was m a r k e d l y  
lower  t h a n  t h a t  c o m p a r e d  to  t h e  p r o d u c t i o n  b y  A. para- 
siticus. The  v a r i e t y  'Lee '  p roduced  t h e  lowest  a n d  t he  
v a r i e t y  ' J  S-2' genera l ly  r e su l t ed  in  t h e  h ighes t  p r o d u c t i o n  
of t h e  t o x i n  b y  A. flavus or A. parasiticus. T he  e x t e n t  of 
d i f ference  in t o x i n  p r o d u c t i o n  b e t w e e n  less suscep t ib le  
v a r i e t y  (Lee) a n d  r e l a t i ve ly  more  suscep t ib le  v a r i e t y  
(JS-2) is of a h ighe r  degree in A. /lavus series (0.125 to  
1.55 or 3.125 ppm) .  Such  a wide v a r i a t i o n  was, however ,  
n o t  d e m o n s t r a b l e  in  t he  series us ing  A. parasiticus. 

I t  is genera l ly  be l i eved  t h a t  soybeans  are a v e r y  poor  
s u b s t r a t e  for a f l a tox in  product ion2,S,  7. I n  a field s t u d y  
i n v o l v i n g  a s u r v e y  of 866 samples  of soybeans ,  SttOTWELC 
e t  al. s could  obse rve  on ly  0.8% inc idence  of a f l a t o x i n  
posi t ive ,  t h o u g h  50% of samples  showed  ev idence  of 
c o n t a m i n a t i o n  with  A. flavus. T he  t o x i n  level  in  t he  2 
pos i t ive  samples  was as low as 7 to  10 ppb .  Again,  
C~tONG et  al. 9 fa i led to  d e m o n s t r a t e  t h e  presence  of 
a f l a t o x i n  in m o l d y  soybeans  c o n t a m i n a t e d  w i t h  tox igen ic  
isola tes  of A. ]lavus. However ,  t h e y  could d e m o n s t r a t e  
m e a s u r a b l e  a m o u n t s  of t o x i n  p r o d u c t i o n  us ing  a n o t h e r  
isola te  of A. flavus (Weybr idge  V. 3734/-10) w h i c h  is in  
f ac t  A. parasiticus ( N R R L  2999). 

U n d e r  o p t i m a l  l a b o r a t o r y  condi t ions ,  IZIEsSELTINE et  
al. ~ o b t a i n e d  v e r y  low t o x i n  p r o d u c t i o n  (0.03 to  0.08 ppm)  
on  pea r l ed  soybeans  (Hawkeye)  us ing  3 isolates  of A.  
[lavus. Two  of t h e s e  isola tes  were  l a t e r  de s igna t ed  as 
A. parasiticus ( N R R L  2999 and NIRRL 3000). On  t h e  
o t h e r  h a n d ,  DAvis  a n d  DIENm~ 1~ o b t a i n e d  fa i r ly  good 
a m o u n t s  of t o x i n  (41 to  138 ppm)  on  Bragg  v a r i e t y  of 
s o y b e a n  a f t e r  21 days  of i n c u b a t i o n ,  us ing  A.  parasiticus 
(Ala-6). The  re su l t s  of t h e  p r e s e n t  series showed  t o x i n  
yields  r a n g i n g  f rom 0.12 to  31.25 p p m  us ing  d i f fe ren t  
va r ie t i e s  of soybeans  in fec ted  w i t h  d i f fe ren t  isolates  of 
A. / lavus  a n d  A. parasiticus. I t  is i n t e r e s t i ng  to  no t e  t h a t  
HESSELTINE et  al. ~ could  get  v e r y  low p r o d u c t i o n  (0.08 
ppm)  w i t h  A. parasiticus ( N R R L  2999) us ing  pear led  
soybeans  (Hawkeye) .  I t  could  be  t h a t  t h i s  l a t t e r  v a r i e t y  
is h i g h l y  r e s i s t a n t  to  t o x i n  p roduc t ion ,  even  w h e n  us ing  
one  of t h e  m o s t  v i r u l e n t l y  tox igen ic  isolates .  T h e  h i g h e r  
p r o d u c t i o n  of t o x i n  in  t h e  series b y  ]:)AVIS a n d  DIENER 10 
m i g h t  be  due  to  t h e  h i g h e r  tox igen ic  p o t e n t i a l  of t he  
isola te  used  a n d  also p r o b a b l y  due  to  longer  per iod  of 
i n c u b a t i o n  for  21 days.  

F r o m  t h e  p r e sen t  series, i t  is obv ious  t h a t  soybeans  do 
s u p p o r t  t h e  p r o d u c t i o n  of a f l a t o x i n  u n d e r  o p t i m a l  
condi t ions ,  b u t  t he  e x t e n t  of t o x i n  p r o d u c t i o n  is d e p e n d e n t  
on  t h e  v a r i e t y  of t h e  soybeans  a n d  t h e  tox igenic  p o t e n t i a l  
of t h e  funga l  i sola te  used. F r o m  t h e  l imi t ed  s tud ies  
r e p o r t e d  here,  i t  is a p p a r e n t  t h a t  Lee va r i e ty ,  w h i c h  
suppo r t s  m i n i m a l  t o x i n  p roduc t ion ,  wou ld  be  su i t ab le  for  
ex tens ive  cu l t iva t ion .  Th i s  va r i e ty ,  never the less ,  p roduces  
apprec iab le  q u a n t i t y  of t h e  t o x i n  w h e n  in fec ted  w i t h  A.  
parasiticus. B u t  al l  a v a i l a b l e  ev idence  appea r s  to  sugges t  
t h a t  p r e v a l e n c e  of A. parasitivus c o n t a m i n a t i o n  is r a re ly  
e n c o u n t e r e d  in  I n d i a  1~,~2. I t  is per t inen t ,  t o  n o t e  t h a t  
t h e  agroeconomic  factors,  such  as yield,  oil a n d  p ro t e in  
c o n t e n t s  of t h e  Lee v a r i e t y  c o m p a r e d  qu i t e  f a v o u r a b l y  
w i t h  t h e  o the r  va r ie t i e s  of soybeans  ~, x4 

Zusammen/assung. Es  w u r d e n  5 Var ie t / i t en  yon  
Glycine max. m i t  2 t o x i n e r z e u g e n d e n  Aspergillusst~Lm- 
m e n  b e i m p f t  u n d  auf  ihre  A f l a t o x i n b i l d u n g  u n t e r s u c h t .  
Alle Variet~Lten l ie fer ten  Subs t r a t e ,  die zur  B i o s y n t h e s e  
m e s s b a r e r  A f l a t o x i n m e n g e n  d u t c h  be ide  Aspergi l lus-  
s t ~ m m e  f i ihr ten .  
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Improved Visualization of Wall Ultrastructure in Saccharomyces cerevisiae 

R e c e n t l y ;  tris-1 az i r i d iny ! -phosph ine  oxide  (TAPO) 
ha s  been  successful ly  used  as a chemica l  f i xa t ive  for  
biological  e lec t ron  mic roscopy  1-S. A p r e f i x a t i o n  w i t h  a 
m i x t u r e  of T A P O  a n d  acro le in  fol lowed b y  aqueous  
o s m i u m  p o s t f i x a t i o n  p r o d u c e d  a s ign i f i can t  a m o u n t  of new  
i n f o r m a t i o n  on  t h e  u l t r a s t r u c t u r e  of Candida albicans 
wall2, 4. The  re su l t s  o b t a i n e d  in  t h i s  o r g a n i s m  c a n n o t  
h o w e v e r  be, e x t r a p o l a t e d  to  t h e  g e n e r a l i t y  of yeas t  and  
yeas t - l ike  forms owing to  t h e  di f ferences  in  wal l  c h e m i s t r y  
a n d  o rgan i za t i on  ex i s t ing  b e t w e e n  t h e m  5. I n  pa r t i cu la r ,  
i t  was  of i n t e r e s t  to  see w h e t h e r  t h e  f i xa t i on  p rocedure  
descr ibed  for C. albicans could  be  usefu l ly  app l ied  to  

Saccharomyces cerevisiae, a yeas t  ' p a r a d i g m a t i c '  as far  as 
wal l  s t r u c t u r e  is concerned.  
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Methods. Two s t r a ins  of S. cerevisiae (ATCC ns. 4098, 
9696)  were used t h r o u g h o u t  t h i s  s t u d y ;  no  s ign i f ican t  
differences  in  wal l  u l t r a s t r u c t u r e  were found  be tween  them.  
The  o rgan i sms  were g rown in  S a b o u r a u d  agar  med ium,  
37 ~ a n d  h a r v e s t e d  in  s t a t i o n a r y  phase  of g rowth ;  t h e n  
t h e y  were processed for  e lec t ron  mic roscopy  essent ia l ly  
as descr ibed  previously*.  T A P O  was o b t a i n e d  f rom Poly-  
sciences (RydaI,  P e n n a .  USA)  as a 8 0 %  so lu t ion  in 
m e t h y l e n e  chlor ide  (w/v), a so lven t  w i t h  s t rong  e x t r a c t i v e  
ac t iv i ty ,  as showl~ ill con t ro l  expe r imen t s .  I t  was  t h e n  
r e m o v e d  b y  e v a p o r a t i o n  in t he  w a r m  before f ix ing t h e  
organisms.  

Results. Cells of S. cerevisiae f ixed b y  TAPO-ac ro l e in -  
o s m i u m  (TAO) m e t h o d  show a dense  cy top l a smic  ma t r i x ,  
r i ch  in r ibosomes  (Figure  1). The  c o n t r a s t  of i n t r a c y t o -  
p la smic  m e m b r a n e s  is h i g h  a n d  organel les  such  as 
m i t o c h o n d r i a ,  nuc leus  a n d  vacuole  are well  recognisable ,  
w i t h  morpho log ica l  p a t t e r n s  s imi la r  to  t h a t  r epo r t ed  
previous ly% The  cy top l a smic  m e m b r a n e  is also well  
con t r a s t ed ,  s inuous,  w i t h  t he  'c lass ical '  t r i l a m i n a r  
a p p e a r a n c e  and  deep i n v a g i n a t i o n s  in to  t he  c y t o p l a s m  
(Figures 2 a n d  3). H igh  magn i f i ca t i ons  of t h e  cell pe r iph-  
e ry  show t h e  d i s t i nc t  l aye r ing  of t he  cell wal l  (Figures 
2 and  4). F o u r  layers  can  be  seen d i f fe r ing  in th ickness ,  
e lec t ron  dens i t y  and  m o r p h o l o g y  of t h e i r  componen t s .  

S t a r t i n g  f rom t h e  outs ide,  t h e  f i rs t  is a h igh ly  e lec t ron-  
dense  layer,  45 to  55 n m  th ick ,  w i t h o u t  a wel l -def ined 
s u b s t r u c t u r e ;  on ly  ill some sect ions  does i t s  o u t e r m o s t  
p a r t  show a coarsely  g r a n u l a r  aspect .  The  second layer ,  
a p p r o x i m a t e l y  90 n m  th ick ,  is filled w i t h  a m e d i u m -  
dens i t y  c o m p o n e n t  wh ich  p r o b a b l y  consis ts  of i n t e r m i n -  
gling f ibrous  glucan.  I n  sect ions  i t  appea r s  in  t he  fo rm of 
d i s t i nc t  granules  or g r a n u l a r  a r rays  or, also, as t h i n  f ibres  
r u n n i n g  in  var ious  d i rec t ions  and  s epa ra t ed  b y  n a r r o w  
e m p t y  spaces. 

The  3 rd  layer,  of va r i ab l e  th ickness ,  con ta ins  e lec t ron-  
dense  m a t e r i a l  of f loccular  aspec t  e m b e d d e d  in a n  elec- 
t r o n - l i g h t  m a t r i x .  Of ten  t h e  dense  c o m p o n e n t  is seen to  
be  c o n t i n u o u s  w i t h  a more  closely p a c k e d  a n d  more  
e lec t ron-dense  m a t e r i a l  closely pressed  to  t h e  e x t e r n a l  
leaf let  of t h e  p l a s m a l e m m a  a n d  r ep re s en t i n g  t h e  inner -  
m o s t  ( the 4 th )  l aye r  of t h e  cell wal l  (Figure  4). T h e  
c o n t i n u i t y  b e t w e e n  these  two  layers  is more  p r o n o u n c e d  
in  t h e  o ldes t  cells. 

T h e  o u t s t a n d i n g  fea tu res  of t h e  ' b u d  scar '  o rgan iza t i on  
are shown  a t  h igh  magn i f i ca t i on  in  F igure  3. T h e  p lug  of 
t h e  scar  is especial ly  r i ch  in u l t r a s t r u c t u r a l  c o m p o n e n t s  
morpho log ica l ly  s imi la r  to  t hose  p r e s e n t  in  t h e  2 n d  an d  
3 rd  layers  of t h e  m o t h e r  wall .  More la tera l ly ,  a n  e lec t ron-  
lucid region is seen where,  as i n d i c a t e d  b y  several  l ines  
of ev idence  ~, s, c h i t i n  is assembled .  

Discussion. Most  s tud ies  on  t h e  s t r u c t u r e  of yeas t  cell 
wall  h a v e  been  car r ied  o u t  in  Saccharomyces cerevisiae a n d  
Candida albicans s. Using  p e r m a n g a n a t e  as f i xa t i ve  for 
e lec t ron  microscopy,  t h e  wal l  of these  yeas t s  shows a n  
a l m o s t  iden t i ca l  u l t r a s t r u c t u r e  wi th ,  essent ia l ly ,  a dense  
ou t e r  a n d  a b r o a d  inne r  e l e c t r o n - t r a n s p a r e n t  layers  s. 
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Fig. 1. An overall picture of a stationary-phase cell of S. cerevisiae, 
strain 4098. Note the good preservation of the cytoplasm and organ- 
elles. The nucleus is not shown in this Figure, but it was clearly seen 
in others. Two 'bud scars' are visible. Abbreviations: CW, cell wail; 
Cy, cytoplasm; m, mitochondria; V, vacuole; r, ribosomes; e, chitin 
regions; bs, bud sears. In all the electron micrographs the length of 
the bar corresponds to 0.2 [zm. 

Fig. 2. High magnification of the cell periphery in the strain 4098. 
Note the layering of the wall. The arrow points to the plasmalemma. 
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Fig. 4. Four layers of the wall in S. cerevisiae strain 9696 are sequen- 
tially numbered. For a description see text. 

Fig. 3. A 'bud scar' in a ceil of S. cerevisiae strain 4098. The electron- 
lucid annular region indicated with e is thought to consist essentially 
of chitin. The arrows point to the plasmalemma which circumscribes 
wall material 

VChen TAO m e t h o d  of f ixa t ion  is use d, the  inner  broad  
region of t he  wall  is seen r ich  in granular  and  f ibrous  
c o m p o n e n t s  a r ranged  in 2 d ixs t inc t  layers  (the 2nd  and  
the  3rd  descr ibed  here).  Fur the rmore ,  as t he  d a t a  repor-  
t ed  in th is  a n d  previous  papers  show S,*, some s ignif icant  
differences in t he  wall  a rch i tec tu re  are found  be tween  the  
2 yeasts ,  t he  ma in  being concerned  wi th  t he  absence in 
t he  wall  of S. cerevisiae o! t h e  f inely  f ibrous ou te rmos t  
layer  no ted  ins tead  in C. albicans wall 2. 

T h a t  cell surface  could be chemical ly  d i f fe rent  in these  
yeas t s  was a l ready  inferred f rom s tudies  on p ro top las t s  

fo rma t ion  9. The d i f ferent  degree of p re se rva t ion  of t he  
in t r acy top la smic  m e m b r a n e s  in t he  two  organisms is also 
indi rec t  evidence for some difference in wall  s t ruc tu re  in 
view of t he  well es tab l i shed  impor t ance  of the  'pene-  
t r a b i l i t y '  of t he  yeas t  wall  t oward  osmium f ixa t ives  in 
order  to  achieve a good p rese rva t ion  of in te rna l  organ-  
elles. 

Riassunto. U s an d o  f issa t iv i  con t enen t i  T A P O  6 s t a t s  
migl iora ta  la visual izzazione dei c o m p o n e n t i  s t ru t tu ra l i  
della pare te  cellulare di  Sacvharomyces cerevisiae; q u e s t s  

s t a t s  p a r a g o n a t o ' c o n  quella osserva ta  p r e c e d e n t e m e n t e  
in Candida albieans. 
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Detection of Encephalomyocardit is  Virus Infection in Animal  Cells by Gas Liquid Chromatography 

The ou t s t and ing  resolving power  and ex t r eme  sens i t iv i ty  
of gas c h r o m a t o g r a p h y  (GC) t echn iques  has  been  employed  
for t he  de tec t ion  of very�9 smal l  a m o u n t s  of microbia l  
products1-4.  I~EINERS, 6, SIMMONDS 7 and  o thers  used GC 
techn iques  for the  ident i f ica t ion  and  charac te r iza t ion  of 
several  microorgan isms  (Clostridia, Salmonellae,  etc). 
~/~ITRUKA, ALEXANDER a n d  CARMICHAEL 8'9 a n d  SINYAK 
e t  al. 10 could de t ec t  b y  th i s  t echn ique  vira l  infect ions  in 
cells and  animals .  

On the  a s sumpt ion  t h a t  viral  infect ion br ings  abou t  
some specific metabo l ic  changes  in the  infected cell, one 
would expec t  specific and  d i f ferent  ch roma tog rams  f rom 
infec ted  and  un in fec ted  cells. Such c h r o m a t o g r a m s  could 
serve as ' f ingerpr in t s '  for easy ident i f ica t ion  of a specific 
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