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Detection of Fungal Spore Antigens by Serologic 

I t  has  become  increas ing ly  ev iden t  t h a t  c a r b o h y d r a t e -  
con ta in ing  cell surface c o m p o n e n t s  are i n t i m a t e l y  involv-  
ed in t he  an t igenic i t ies  a n d  i m m u n o r e s p o n s e s  associa ted  
w i t h  b lood - typ ing  1, game te  recogn i t ion  in a n i m a l  s, an d  
bac te r i a l  cells 3, t i s sue - typ ing  a n d  h i s t o - c o m p a t i b i l i t y  4, 
tumor-spec i f ic  an t igens  3, d i f f e r en t i a t i ng  neura l  r e t i n a  
t i ssue  s, r eaggrega t ion  of d issocia ted  t i ssue  ~, an d  cell 
recogni t ion  s . P l a n t  hos t -pa ra s i t e  specifici ty,  wh ich  m u s t  
be  cons idered  cel lular  r ecogn i t ion  a n d  compa t ib i l i ty ,  m a y  
also depend  on  c a r b o h y d r a t e - c o n t a i n i n g  surface  an t igens  
as t he  pa r t i c ipa t ive ,  c o m p l e m e n t a r y  molecules.  Th i s  
sugges t ion  is s u p p o r t e d  b y  t he  fac t  t h a t  c o m p l e m e n t a r y  
molecules  of g lycopro te in  compos i t i on  h a v e  been  isola ted 
f rom male  and  female  s t r a ins  of C h l a m y d y m o n a s  s, an d  
also f rom a sexual ly  a g g l u t i n a t i v e  yeast ,  H a n s e n u l a  
winge i  xo. However ,  i n f o r m a t i o n  r ega rd ing  t he  chemis t ry ,  
a r ch i t ec tu re  and  an t igen ic  s t r u c t u r e  of t he  o u t e r m o s t  
layer  of p a t h o g e n i c  funga l  spores a n d  h y p h a e  which  
would  be  i n t i m a t e l y  i nvo lved  in hos t  r ecogn i t ion  an d  
invas ion  has  been  h i t h e r t o  largely  lacking or l imi ted  to  
compar i sons  of the  h i s t o c o m p a t i b i l i t y  an t igens  be t w een  
pa ras i t e s  a n d  hosts ,  b o t h  suscept ib le  and  r e s i s t an t  s t ra ins .  

P r e l i m i n a r y  s tudies  b y  I~LEINSCHUSTtgR and  BAKER 11 
of t he  m a c r o c o n i d i u m  of F u s a r i u m  r o s e u m  ' A v e n a c e u m '  
a n d  l a t e r  F u s a r i u m  solani  12 using  e n z y m a t i c  and  chemica l  
surface a l t e r a t i o n  and  a t e c h n i q u e  e m p l o y i n g  severa l  
p l a n t  lectins,  wh ich  agg lu t i na t e  cells in a fash ion  resem- 
b l ing  immuno log ica l  r eac t ions  b y  b i n d i n g  to  specific 
c a r b o h y d r a t e - c o n t a i n i n g  recep to r  si tes on  cell surfaces,  
revealed  in p a r t  t he  re la t ive  q u a l i t a t i v e  a n d  q u a n t i t a t i v e  
c a r b o h y d r a t e  compos i t i on  of t h e  o u t e r m o s t  layer  of these  
spores. A d d i t i o n a l  s tudies  b y  KLEINSCHUSTER and  BAKER 
inves t i ga t ed  t he  l ec t in -de tec tab le  c a r b o h y d r a t e  compo-  
s i t ion  of n o r m a l  and  a l t e red  macrocon id ia l  surfaces of 
F u s a r i u m  r o s e u m  ' A v e n a c e u m '  a n d  F u s a r i u m  so lan i  a n d  
clear ly d e m o n s t r a t e d  for t he  f i rs t  t i m e  chemica l - s t ruc tu ra l  
and  a p p a r e n t  an t igen ic  differences in t h e  ou te r  cell 
surfaces of two hos t -d i s t inc t ,  t h o u g h  closely r e l a t ed  
pa thogens .  W e  r epo r t  here  con f i rma t ion  of these  chemica l -  
s t r u c t u r a l  differences b y  d e m o n s t r a t i n g  d i f fe ren t  an t i -  

Methods 

genic p roper t i e s  of t h e  spore  surfaces of F.  r o s e u m  a n d  
F.  so lan i  b y  t h e  use of serologic me t h o d o l o g y  un ique  to  
p l a n t  sciences. 

M e t h o d s  a n d  mater ia ls .  Macrocon id ida  of F.  so lan i  f. 
sp. phaseol i  an d  F.  r o s e u m  ' A v e n a c e u m '  were o b t a i n e d  
f rom 4-week-old s l an t  cu l tu res  b y  i n t r o d u c t i o n  of 5 ml  of 
p h o s p h a t e  buf fe red  sal ine (PBS) in to  t h e  cu l tu re  tubes ,  
gent le  s h ak i n g  a n d  f i l te r ing t h r o u g h  severa l  layers  of 
cheesec lo th  to  r emove  mycel ia l  f r agments ,  followed b y  a 
single wash  in PBS .  The  c o n c e n t r a t i o n  of conidia  used in 
all e x p e r i m e n t s  was a d j u s t e d  to a p p r o x i m a t e l y  1.5 • 106/ 
ml  of PBS.  

R a b b i t s  were used for i m m u n i z a t i o n  w i t h  the  spores of 
F.  solani .  Before i m m u n i z a t i o n ,  15 ml  of b lood was 
w i t h d r a w n  v ia  t h e  l a te ra l  ear  ve in  for a g g l u t i n a t i o n  tes t s  
w i th  n o r m a l  sera. The  i m m u n i z a t i o n  schedule  consis ted  
of a n  in i t ia l  single i n n o cu l a t i o n  of a 1 ml  P B S  spore 
suspens ion  in jec ted  i.m. in to  t h e  h i n d  ex tensors  of t he  
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Fig. 1. Representative photographs 
of spores challenged with control 
(normal rabbit) sera. A) Fusarium 
solani; B) Fusarium roseum. • 630. 
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Fig. 2. Representative photographs 
of spores challenged with Fusarium 
solani antisera. A) Fusarium sola- 
hi; B) Fusarium roseum. • 630. 

animals .  Af te r  1 week, a 2nd inocula t ion ,  s imi la r  to  t h e  
1st, was  a d m i n i s t e r e d  i.p. and  a 3rd inocula t ion ,  also i.p., 
was  g iven  2 weeks a f t e r  i n i t i a l inocu la t ion .  One week follow- 
ing t he  3rd inocula t ion ,  15 ml  of b lood was o b t a i n e d  
f rom the  l a t e r a l  ear  vein.  

A g g l u t i n a t i o n  r eac t i ons  were pe r fo rmed  on o rd ina ry  
glass slides and  a t  room t e m p e r a t u r e s .  To each  slide was 
added  a 0.05 ml  of spore  suspens ion  and  0.05 ml  of e i the r  
n o r m a l  r a b b i t  or F. solani an t i se rum.  The  slides were 
gen t ly  swir led for 2 m i n  to  assure  m a x i m u m  cell con tac t .  
A t  t he  end  of th i s  per iod,  t he  a g g l u t i n a t i o n  reac t ions  were 
p h o t o g r a p h e d .  

Results and discussion. As seen in F igure  1, con t ro l  
(normal  r a b b i t )  sera d id  no t  a g g l u t i n a t e  to  a n y  degree 
cond ida  of e i the r  F. solani or F. roseum. However ,  as seen 
in F i g u r e  2, t 7. solani an t i s e r a  mass ive ly  a g g l u t i n a t e d  t h e  
con id ida  of F. solani, while  F.  roseum spores  showed  no 
agg lu t ina t ion .  I t  is of i n t e r e s t  to  no te  t h a t  t he  agg lu t ina -  
t i on  reac t ions  of t he  spores  d id  no t  decrease  fol lowing 
r epea t ed  wash ings  w i t h  PBS .  Th i s  ev idence  ind ica tes  
d i s t i nc t  an t igen ic  di f ferences  be tween  the  spores  of these  
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2 t a x o n o m i c a l l y  re la ted,  t h o u g h  hos t -d i s t inc t ,  p l a n t  
p a t h o g e n s  an d  is p r o b a b l y  ref lec t ive  of t h e i r  hos t  specifici- 
ties. 

I t  would a p p e a r  t h a t  t h e  above  descr ibed  m e t h o d  of 
assay  of the  an t igen ic  p roper t i e s  of fungal  spores  m a y  be 
an  i m p o r t a n t  i n v e s t i g a t i v e  t e c h n i q u e  a n d  should  be 
explo i ted  in fu tu re  s tud ies  as t h e  a g g l u t i n a t i o n  r eac t ion  is 
one of t h e  m o s t  sens i t ive  assays  known.  Thus ,  w h e n  th i s  
m e t h o d o l o g y  can  be  appl ied  to  such  large cells as fungal  
spores  (4 to  5 t imes  more  v o l u m e  t h a n  e ry th rocy te s )  w i t h  
such  a p p a r e n t  specifici ty,  t he  in t imac ies  of t h e  hos t -  
pa ra s i t e  r ecogn i t ion  a n d  invas ion  m e c h a n i s m s  can  be  
more  easily i n v es t i g a t ed  an d  e lucidated .  

Zusammen/assung.  I m m u n o l o g i s c h e  Agg lu t ina t ions -  
R e a k t i o n e n  e ignen  sich als M e t h o d e n  zur  U n t e r s u c h u n g  
yon  spezies-spezif ischen A n t i g e n e n  y o n  Pi lzsporen.  
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A Convenient Colourimetric Method for Routine 

B r a i n  is a t i ssue  r ich  in a d e n y l a t e  cyclase and  e n z y m e  
a c t i v i t y  has  been m e a s u r e d  w i t h  un labe l l ed  s u b s t r a t e  b y  
ion exchange  a n d  UV-spec t ro scopy l .  To p rov ide  a s im- 
p ler  m e t h o d  su i t ab le  for u n d e r g r a d u a t e  t e a c h i n g  a d i rec t  
n o n c h r o m a t o g r a p h i c  m e t h o d  of s imi la r  s ens i t i v i t y  an d  
precis ion was devised.  

Materials and methods. B r a i n  a d e n y l a t e  cyclase : Whole ,  
f reshly  o b t a i n e d  cow b r a i n s  were i m m e d i a t e l y  i m m e r s e d  in 
icecold buffer  cons i s t ing  of g lyeylglycine  (glygly), 2 • 10 -a 
M, p H  7.5; MgSO~, 1 x 10-3 21//; a n d  NaC1, 2 • 10-a 21//. T h e  
cor tex  was minced ,  a n d  homogen ized  in a Tef lon  glass 
P o t t e r - E l v e h j e m  appa ra tu s ,  accord ing  to  BITENSKY 

Assay of Brain Adenylate Cyclase 

et  aI." a n d  t h e  h o m o g e n a t e  was processed accord ing  to  
SUTHERLAND et  al. 3 a n d  s tored  a t  - -20 ~ 

The  s t a n d a r d  i n c u b a t i o n  m e d i u m  (4.0 ml) consis ts  of  
ATP,  1.0 • 10 -a 2///; MgSO4, 3.6 • 10 -a 21//; caffe ine ,  5.0 • 
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