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SEROLOGICAL STUDY OF DSTILAGO ZEAE AMD OIHBt

BASlD IOlvir CETES 

INTBODUCTICN

O r i g in a l ly  t h e  r e a c t i o n s  o f  im m unity  w ere  s tu d ie d  w ith  th e  

p u rp o s e  o f  s o lv in g  u r g e n t  p ro b le m s  c o n c e rn in g  t h e  c u r e ,  d i a g n o s i s  

and p r e v e n t io n  o f  d is e a s e *  S in c e  t h a t  t im e  t h e r e  h a s  come t o  b e  a  

g row ing  r e c o g n i t i o n  o f  i t s  im p o r ta n c e  in  d e te im in in g  t h e  r e l a t i o n s h i p  

o f  s p e c i f i c  p r o t e i n s  i n  v a r i o u s  p l a n t s  and a n im a ls .  I t s  im p o r ta n c e  h a s  

b e e n  em p h asized  by  Mez a n d  h i s  c o -w o rk e rs  (17 ) who h a v e  made th e  m ost 

e x te n s iv e  s e r i e s  o f  i n v e s t i g a t i o n s  on th e  s e r o l o g i c a l  r e a c t i o n s  o f  

s p e c i f i c  p l a n t  p r o t e i n s ,  and  h a v e  s e t  up  a  p h y lo g e n e t ic  c l a s s i f i c a t i o n  

o f  p l a n t s  b a s e d  on  s e r o l o g i c a l  r e a c t i o n s  o f  t h e i r  p r o t e i n s .  L in k  (13 ) 

h a s  a p p l i e d  t h e  p r e c i p i t i n  r i n g  t e s t  t o  "F ung i I I " ,  and  was a b le  t o  

d i f f e r e n t i a t e  tw o s t r a i n s  o f  S o l e r o t i n i a  f r u c t i c o l a  a s  w e l l  a s  th e  

p lu s  and  m in u s s t r a i n s  o f  N e u ro sp o ra  t e t r a s p e r m a .  M a r t in  and C o tn e r  

(1 5 ) fo und  some p h y lo g e n e t ic  s i g n i f i c a n c e  i n  t h e i r  s e r o l o g i c a l  w ork 

o n  t h e  m oth  p r o t e i n .  K ss to n  (12) w o rk in g  w ith  f u n g i  p a th o g e n ic  to  m an, 

u s e d  a s  t e s t  a n t i g e n s  w a te r  s o lu b le  p o ly s a c c h a r id e  f r a c t i o n s  and r e ­

p o r te d  v e r y  h ig h  t i t e r s .  M atsum oto (1 6 ) fo und  t h a t  com plim en t f i x a t i o n  

t e s t s  w ere  m ore s a t i s f a c t o r y  th a n  e i t h e r  p r e c i p i t i n  o r  a g g l u t i n a t i o n  

t e s t s  f o r  t h e  i d e n t i f i c a t i o n  o f  A s p e r g i l l i s .  He a l s o  c o n c lu d e d  t h a t

i t  was p o s s i b l e  t o  d i f f e r e n t i a t e  t h e  g e n e ra  o f  th e  f u n g i ;  b u t  h i s



r e s u l t s  a s  t o  s p e c i e s  w ere  n o t  c l e a r  enough t o  i n d i c a t e  a  d i f f e r e n t i a ­

t i o n  b e tw e e n  th e m . L . Almond and S t o v a l l  ( I ) ,  w o rk in g  w ith  M o n il ia t 

i n o c u la te d  t h e  e x p e r im e n ta l  a n im a ls  w i th  t h e  l i v i n g  c e l l s  and f o l lo w ­

in g  t h e  t h i r d  i n j e c t i o n  r e c e iv e d  a  t i t e r  o f  n e a r ly  1 - 4 0 0 .  The in o c u la ­

t i o n s  w ere  g iv e n  in t r a v e n o u s ly  a t  tw o d ay  i n t e r v a l s ;  t h e  f i r s t  in o c u la ­

t i o n  in c lu d e d  1 5 0 ,0 0 0 ,0 0 0  to  2 5 0 ,0 0 0 ,0 0 0  o rg an ism s  w ith  in c r e a s e d  d o s e s  

f o r  t h e  f o l lo w in g  i n j e c t i o n s .  I n  t h i s  work th e y  w ere  n o t  a b le  to  

d e m o n s tra te  s a t i s f a c t o r i l y  b y  s e r o l o g i c a l  means th e  d i f f e r e n t  s p e c ie s  

o f  M o n il ia  s tu d i e d .

The p r e s e n t  s tu d y  was p r i m a r i l y  u n d e r ta k e n  t o  d e te n n in e  by  s e ro ­

l o g i c a l  m ethods some o f  t h e  p h y s io lo g ic  s t r a i n s  o f  U S tl la g o  z e a e  

(B eckm .) Ung.  L a te r  i t  was e x te n d e d  t o  c e r t a i n  f l e s h y  b a s id io m y c e te s ,  

n a m e ly , t h r e e  s p e c i e s  o f  Hydnumt two s p e c ie s  o f  C o p r ln u s t one o f  

F s a l l i o t a  and  one o f  P l e u r o t i s .

I t  h a s  b e e n  s u g g e s te d  by  some e a r l i e r  a u th o r s  t h a t  th e  s t r a i n s  

o f  U s t i l a g o  z e a e  a r e  o n ly  p h e n o ty p ic  and t h a t  th e  fo n n s  ch ange  r e a d i l y  

b y  a  p r o c e s s  o f  a d a p t a t i o n .  I f  t h i s  i s  t r u e  t h e  p o s s i b i l i t y  o f  d i s ­

t i n g u i s h i n g  th e  s t r a i n s  s e r o l o g i c a l l y  a r e  s m a l l .  S takm an ( 1 9 ) ,  from  

whom a  g r e a t  p a r t  o f  th e  m ethods o f  c u l t u r in g  t h e  sm ut h a s  b e e n  t a k e n ,  

d i s p r o v e s  t h e  above s ta te m e n t  to  a  c o n s id e r a b le  e x t e n t ,  an d  m ain­

t a i n s  t h a t  th e  new p h y s io lo g ic  fo rm s  o r i g i n a t e  by  h y b r i d i z a t i o n  and

m u ta t io n .
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MAT5RIALS AND IvSTHODS

The f u n g i  s tu d i e d  a r e :  U s t i l a g o  z e a e  (B eokm .) U n g .,  Hydnum

c o r a l l o i d e s  S o o p . ,  Hydnum c o p u t- u r s i  F r . ,  Hydnum s e p t e n t r l o n a l e  F r . -  

N o r th e m , P le u r o tu s  o s t r e a t u s  J a c q . . ,  C o p rin u s  a t r o m e n ta r iu s  (B u l l)  F T ., 

C o p rin u s  com atus F r . ,  P s a l l i o t a  o a m p e s tr is  L in n . The s t r a i n s  o f  

U s t i l a g o  z e a e  w ere  f u r n i s h e d  hy  J .  j .  C h r is te n s e n  o f  th e  U n iv e r s i ty  

F arm , S t .  P a u l ,  M in n e s o ta . The s p e c i e s  o f  Hydnum, C opri n u s , P s a l l i o t a , 

and P l e u r o t i s  w ere  ta k e n  from  D r . F .  B . C o tn e r ’ s  c o l l e c t i o n  o f  fu n g i  

a t  M ontana S t a t e  C o lleg e *

In  an  a tte m p t t o  p r e p a r e  t h e  sm ut s p o re s  i n  su c h  a  c o n d i t io n  so  

a s  t o  make i t  s u i t a b l e  f o r  i n t r a p e r i t o n e a l  i n j e c t i o n s  d i f f i c u l t i e s  

a r o s e .  I n  s o lv in g  t h e s e  d i f f i c u l t i e s  setae p r e l im in a r y  w ork  was c a r r i e d  

o u t  w i th  U s t i l a g o  z e a e  in  1934 d u r in g  w hich  tim e th e  a u th o r  a t te m p te d  

t o  g r in d  th e  s p o r e s  f i n e  enough f o r  i n t r a p e r i t o n e a l  i n j e c t i o n s .  T h is  

m ethod f a i l e d  b e c a u s e  o f  t h e  te n d e n c y  f o r  th e  s p o r e s  t o  a d h e re  to  one 

a n o th e r  and c o n s e q u e n t ly  c lo g  th e  s y r i n g e .  H ow ever, l a t e r  a  scheme 

was d e v is e d  w h ich  in v o lv e d  th e  c u l t u r i n g  o f  t h e  U . z e a e  on  a r t i f i c i a l  

m e d ia .

F o r th e  p u rp o se  o f  c u l t u r in g  t h e  sm u t, p o t a to  d e x t r o s e  a g a r  

s u g g e s te d  b y  S takm an and  C h r is te n s e n  (1 9 ) was s e l e c t e d  b e c a u s e  o f  t h e  

e a s e  w ith  w h ich  i t  was p r e p a r e d ,  and b e c a u s e  o f  t h e  a b u n d a n t g row th  

t h a t  was s e c u r e d .  I t  d id  n o t seam a d v i s a b l e  t o  a t te m p t  t o  grow t h e  

c u l t u r e s  i n  a  p r o t e i n - f r e e  n u t r i e n t  s o l u t i o n  ev en  th o u g h  t h i s  p ro ­

c e d u re  w ould a v o id  in t r o d u c in g  f o r e i g n  p r o t e i n s  i n t o  th e  e x p e r im e n t ,
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b e c a u s e  th e  m ethod u se d  seem ed e f f i c i e n t , and  l e f t  l i t t l e  room  f o r  

e r r o r .  To o b t a i n  p u re  c u l t u r e  g ro w th s  0 .1  g .  o f  c h la m y d o sp o re s  was 

a llo w e d  t o  so a k  i n  100 o c .  o f  a  one p e r  c e n t  c o p p e r  s u lp h a t e  s o lu t i o n  

f o r  tw e n ty  t o  t h i r t y  h o u r s .  The s p o re s  w ere  th e n  rem oved t o  s t e r i l e  

c e n t r i f u g e  tu b e s  w here th e y  w ere  w ashed  tw ic e  w ith  s t e r i l e  d i s t i l l e d  

w a te r  and th e n  t r a n s f e r e d  t o  a  f l a s k  c o n ta in in g  100 o o . o f  s t e r i l e  

w a te r  i n  w h ich  th e y  w ere a llo w e d  t o  s ta n d  f o r  a n o th e r  20 to  30 h o u r  

p e r i o d .  They w ere  ta k e n  fro m  t h i s  w a te r  b y  m eans o f  a  s t e r i l e  

c a p i l l a r y  tu b e  and  sp ra y e d  on  t o  th e  s u r f a c e  o f  t h e  p o ta to  d e x t r o s e  

a g a r  p l a t e s  h e ld  a t  room  t e m p e r a tu r e .  G e rm in a tio n  to o k  p l a c e  w i th in  

tw o  o r  t h r e e  d ay s  and th e  g e rm in a t in g  s p o re s  w ere  t r a n s f e r r e d  by  m eans 

o f  a  p la t in u m  lo o p  t o  p o t a t o  a g a r  s l a n t s .

To o b t a i n  two o r  t h r e e  gram s o f  th e  d r i e d  p r o t e i n  o f  e a c h  s p e c i e s ,  

f o r  i n o c u l a t i o n ,  i t  was n e c e s s a r y  t o  c o v e r  th e  s u r f a c e  o f  t h e  a g a r  

s l a n t s  i n  E rlen m y er f l a s k s  w i th  th e  g ro w th  fro m  th e  g e rm in a te d  s p o r e s .

I n  t h e  c o u rs e  o f  fro m  f i v e  to  s e v e n  d a y s  a  maximum g ro w th  a p p e a re d  

w hich  w as c a r e f u l l y  rem oved and  p la c e d  on  a  w atch  g l a s s  and  d e s s i c a te d  

a t  55° 0 .  I t  r e q u i r e d ,  on  th e  a v e r a g e ,  t e n  250 c c .  B rlen m y er f l a s k s  

c o n ta in in g  75 o c .  o f  t h e  a g a r  t o  s e c u r e  a  s u f f i c i e n t  g ro w th  t o  make a  

s i n g l e  s e r i e s  o f  i n o c u l a t i o n s .

G row th o f  th e  O rg an ism s. -  A l l  s t r a i n s  o f  th e  sm ut grew  r e a d i l y  

a f t e r  th e  i n i t i a l  g e rm in a t io n  had  ta k e n  p l a c e .  H ow ever, in  a  m a j o r i t y  o f  

th e  c a s e s  th e y  d i f f e r e d  d e c id e d ly  fro m  e a ch  o t h e r  in  c u l t u r e  c h a r a c t e r s ,  

in c lu d in g  r a t e s  o f  g ro w th , c o n s is t e n c y  o f  t h e  c o lo n y , s u r f a c e  c h a r a c t e r s .



and  c o l o r .  An id e a  o f  th e  d i f f e r e n c e s  i n  g e n e ra l  c u l t u r a l  c h a r a c te r s  

c a n  b e  g a in e d  from  T a b le  I ,  i n  w hich a r e  l i s t e d  sa n e  o f  th e  c h a r a c t e r ­

i s t i c s  on  p o t a t o  d e x t r o s e  a g a r .  The num bers g iv e n  f o r  t h e  d i f f e r e n t  

s t r a i n s  w ere  j u s t  ta k e n  a r b i t r a r i l y  b y  th e  a u th o r  t o  d i s t i n g u i s h  t h e  

d i f f e r e n t  sa m p le s  u s e d .

T a b le  I I

C u l t u r a l  c h a r a c te r s  o f  7 l i n e s  o f  U . z e a e  g row ing  
on p o ta to  d e x t r o s e  a g a r

S t r a i n
No. C o lo r

E le v a ­
t i o n L u s te r

Topo­
g rap h y M argin

I .
O range brow n c o v e r ­

ed w ith  w h i te  pow der Convex D u l l V e r ru c o s e F im b r ia te

2 . P in k is h  b u f f Convex
D u l l
waxey R ugose

F in e ly
lo b a t e

3 .
O range brow n c o v e r ­

ed  w i th  w h i te  pow der Convex D u l l
C o a rs e ly
V e rru c o s e u n d u la te

4 . P u r p le  brown Convex
D u l l
waxy R ugose

Somewhat
l o b a t e

5 . O range b u f f Convex
D u ll
waxy

C o a rs e ly
R ugose L obate

6 . Brown g re y Convex D u l l
C o a rs e ly
V e rru c o se L obate

7 .
P u r p le  brow n c o v e r ­

ed w i th  w h i te  pow der Convex D u l l Rugose E n t i r e

A lth o u g h  th e  d i f f e r e n t  s t r a i n s  v a r i e d  somewhat a s  t o  t h e i r  t e x t u r e ,  

a l l  w ere  v i s c o u s  enough to  f a c i l i t a t e  t h e  h a r v e s t in g  o f  th e  c u l t u r e s .

The g ro w th  c h a r a c t e r i s t i c s  o f  th e  o rg a n ism s  u se d  in  t h i s  w ork a s  shown 

i n  T a b le  I ,  a g re e  c l o s e l y  w i th  th o s e  r e c o r d e d  by  s ta k m a n  ( 1 9 ) .

D n m un iza tion  p ro c e d u re  s i m i l a r  t o  t h a t  d e v e lo p e d  by  Almond ( I )  

was a t te m p te d  by  th e  a u th o r  i n  h i s  p r e l im in a r y  w ork w ith  th e  U . z e a e .



b u t  m et w ith  no s u c c e s s •

H ow ever, th e  a n t i s e r u m  was s u c c e s s f u l l y  p r e p a r e d  by  in o c u l a t i n g  

r a b b i t s  i n t r a p e r i t o n e a l y  a t  5 d a y  i n t e r v a l s  w ith  a  w eighed  amount o f  

t h e  g ro u n d , d r i e d  c u l t u r e  su sp en d ed  i n  5 o c .  o f  s t e r i l e  p h y s io lo g ic a l  

s a l t  s o l u t i o n .  S ix  su ch  i n j e c t i o n s  w ere  made in  each  a n im a l  w i th  

g r a d u a l  i n c r e a s i n g  am ounts o f  th e  d r i e d  p r o t e i n .  A f t e r  th e  f i r s t  in o ­

c u l a t i o n  a l l  o f  t h e  e x p e r im e n ta l  a n im a ls  s u f f e r e d  a  s e v e r e  s h o c k , 

r e s u l t i n g  i n  l o s s  o f  a p p e t i t e  and  l o s s  o f  w e ig h t .  A l l  o f  t h e  r a b b i t s  

r e c o v e r e d  w ith  th e  e x c e p t io n  o f  tw o  w h ich  w ere  r e p l a c e d  d u r in g  t h e  

seco n d  s e r i e s  o f  i n o c u l a t i o n s .  I n  th e  i n j e c t i o n s  f o l lo w in g  th e  f i r s t  

th e  r a b b i t s  w ere n o t i c e a b l y  a f f e c t e d  f o r  a p p ro x im a te ly  a  d a y  a f t e r  

i n o c u l a t i o n  b u t  i n v a r i a b l y  r e c o v e re d  t o  n o rm al on th e  se co n d  d a y . I t  

was n o t  a p p a re n t  t h a t  an y  one p r o t e i n  s t im u la te d  a  g r e a t e r  r e a c t i o n  

th a n  t h a t  o f  any  o t h e r .  A p o s t  m ortem  h e ld  on th e  tw o  d ead  r a b b i t s  

showed e v id e n c e  t h a t  t h e i r  d e a th  w as due t o  th e  su sp en d e d  p r o t e i n  b e in g  

a c c i d e n t a l l y  i n j e c t e d  i n to  t h e  i n t e s t i n e ,  t h u s  c a u s in g  a n  a n a p h y la c t i c  

s h o c k . O th e r  th a n  th e  tw o  f a t a l i t i e s  m en tio n e d  a b o v e , no  i n t e r r u p t i o n  

o c c u r r e d  i n  t h e  im m u n iz a tio n  o f  t h e  e x p e r im e n ta l  a n im a ls .

The d e t a i l s  o f  th e  r a b b i t  im m u n iz a tio n s  a re  g iv e n  i n  T a b le  I I .
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T a b le  I I

O rgan ism s u se d  
i n  i n o c u l a t i o n

A l l  in o c u la t i o n s  w ere made a t  5 d a y  i n t e r v a l s

S p e c ie s 1 s t 2nd 3d 4 th 5 th 6th .

O o p rin u s
a t  rem en t a r l u s

O o p rin u s
com atus H
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Hydnum
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F o llo w in g  th e  f i f t h  i n o c u l a t i o n  b lo o d  was w ith d raw n  frc m  th e  

m a r g in a l  e a r  v e in  f o r  th e  p u rp o se  o f  ru n n in g  p r e l im in a r y  t e s t s  t o  d e ­

te rm in e  th e  s t r e n g th  o f  th e  t i t e r  d ev e lo p e d #  A l l  o f  t h e  r a b b i t s  w ere 

found  t o  hav e  d e v e lo p e d  im m unity f o r  t h e  hom ologous a n t i g e n ,  b u t  t h e  

t i t e r  was n o t  s u f f i c i e n t l y  h i g h ,  t h e r e f o r e  a n o th e r  i n j e c t i o n  was 

a d m in i s t e r e d .  S ix  d a y s  a f t e r  t h e  s i x t h  i n j e c t i o n ,  th e  12 r a b b i t s  w ere  

b le d  a s e p t i c a l l y  fro m  th e  h e a r t .  The sam p le  o f  b lo o d  was p la c e d  in  

s t e r i l e  c e n t r i f u g e  tu b e s  and a llo w e d  t o  c l o t ,  th e y  w ere  th e n  ta k e n  i n t o
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t h e  r e f r i g e r a t o r  f o r  t h i r t y  m in u te s  t o  h a s te n  s e p a r a t i o n  o f  th e  se ru m . 

The serum  o b ta in e d  by  c e n t r i f u g i n g  was p i p e t t e d  i n to  s t e r i l e  am pules 

w hich  w ere  s e a le d  and p la c e d  i n  th e  r e f r i g e r a t o r  f o r  f u t u r e  u s e .

The a n t i g e n s  t o  b e  u se d  i n  t h e  t e s t s  w ere  p r e p a r e d  b y  p la c in g  

100  m g, o f  th e  ground  p r o t e i n  and 3 c c .  o f  p h y s io l o g i c a l  s a l i n e  i n  

w eighed  c e n t r i f u g e  t u b e s .  T hese  w ere  k e p t i n  th e  r e f r i g e r a t o r  f o r  

24 h o u rs  (sh a k e n  f r e q u e n t l y ) ;  th e y  w ere  th e n  c e n t r i f u g e d  and  a s  much 

a s  p o s s ib l e  o f  t h e  s u p e r n a ta n t  l i q u i d  p i p e t t e d  i n to  t u b e s .  The 

r e s i d u e  was th o ro u g h ly  d r i e d  and w eighed  t o  d e te rm in e  th e  l o s s  i n  

w e ig h t w hich  was c o n s id e r e d  a s  th e  w e ig h t o f  th e  m a t e r i a l  e x t r a c t e d .  

D i l u t i o n s  s e r e  made from  t h e  s u p e r n a ta n t  l i q u i d  w ith  c o r r e c t i o n s  f o r  

t h e  w e ig h t o f  th e  sod ium  c h l o r i d e ,

EXPERIMENTAL DATA

G la s s  tu b in g  w i th  an  i n s i d e  d ia m e te r  o f  4  mm, c u t  i n  6 to  7 cm, 

l e n g th s  was s e a le d  o f f  and u se d  f o r  th e  p r e c i p i t i n  t e s t s ,  A column 

o f  serum  n e a r l y  ,5  cm, lo n g  w as p la c e d  i n  th e  b o tto m  o f  th e  t e s t  tu b e ;  

and a p p ro x im a te ly  th e  same volume o f  th e  d i l u t e d  e x t r a c t  was added  to  

th e  s e ru m . T h is  was done by  th e  u s e  o f  a  c a p i l l a r y  t u b e ,  c a r e  b e in g  

ta k e n  t h a t  a  p r e c i s e  l i n e  rem a in e d  b e tw e en  th e  tw o  l i q u i d s .

The m ethod  u se d  i n  r e c o r d in g  th e  r e a c t i o n s  i s  t a k e n  fro m  M a rtin  

Sc C o tn e r  ( 1 5 ) .  A p r o f u s e  p r e c i p i t a t e  show ing c o n s id e r a b le  d e p th  a t  

t h e  j u n c t io n  o f  th e  a n t i s e ru m  and th e  e x t r a c t  was r e a d  a s  a  f o u r - p lu s  

(+ + + + ), a  r i n g  w ith  l e s s  d e p th  was r e a d  a s  a  t h r e e - p l u s  (+ + + ), t h e
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l i g h t e r  b u t  d e f i n i t e  r i n g s  a s  tw o -p lu s  r e a c t i o n s  (+ + ) , and a  r e a c t i o n  

i n  w hich  a  d e f i n i t e  r i n g  was n o t  fo rm ed  b u t  in  w hich  a  s l i g h t  p r e ­

c i p i t a t e  was p e r c e p t i b l e  was r e a d  a s  a  o n e -p lu s  (+ ) r e a c t i o n #  Checks 

w ere made on th e  v a r io u s  r e a g e n ts  p r e c e d in g  each  s e tu p  t o  make s u r e  

t h a t  th e  t e s t  m a t e r i a l  h ad  n o t  a l t e r e d  fro m  tim e  t o  t im e .

T a b le  I I I  shows th e  r e s u l t s  o f  t h e  r e a c t i o n  o f  th e  a n t ig e n s  w ith  

t h e i r  hom ologous a n tis e ru m #

T a b le  I I I

P r e c i p i t i n  R e a c t io n

T i t e r s  o f  Homologous Serum s and A n tig e n s

A n tig e n  D i lu t io n s

S p e c ie s 1 -4 0 0 1 -800 1 -1600 1-2400 1 -3 2 0 0 1-4800 1 -6400
# ++-H- +++ “++ + ■+ + - -

C o p rin u s  a t r a m e n ta r iu s ++++ ++++ +++ +++ ++ + -
++++ +++ ++ + + + - —

C o p rin u s  com atus ++-M- ++++ +++ ++ ++ + -
++++ +++ ++ ++ + + - —

Hydnum s e p te n t r io n a l e ++++ ++++ +++ ++ ++ + -
++++ +++ ++ + + - -

Hydnum e o r a l l o i d e s ++++ ++++ +++ ++ + + -
+++ ++ + + — -

T J s ti la g o  z e ae  N o. I ++++ +++ ++ + - -
+++ ++ ++ + - — —

U s t i la g o  z e a e  N o. 2 ++++ +++ ++ + - -
+++ ++ + + - - -

U s t i l a g o  z e a e  N o. 3 ++++ +++ ++ + - -
+++ +++ ++ + - -

U s t i l a g o  z e a e  N o. 4 ++++ +++ +++ ++ + -
+++ ++ + + - - -

U s t i l a g o  z e a e  N o. 5 ++++ +++ ++ + - -
+++ ++ ++ + + - -

U s t i l a g o  z e a e  N o. 6 ++++ +++ +++ ++ + -
+++ ++ ++ + - - - —

U s t i l a g o  z e a e  N o. 7 +++ +++ ++ + - - -

# S ig n s  i n  u p p e r  p a r t  o f  s p a c e  a r e  r e a d in g s  f o r  1 s t  h o u r ,  lo w e r  p a r t  
f o r  2nd h o u r#
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I t  w i l l  b e  n o t ic e d  t h a t  a l l  o f  t e s t s ,  when th e  hom ologous a n t i ­

serum  was u s e d , p ro d u ce d  a  r e a c t i o n  a t  a  d i l u t i o n  n o t lo w e r  th a n  1 -2 4 0 0 . 

The p r o t e i n s  from  t h e  s t r a i n s  o f  U s t i l a g o , w h ich  w ere  g round  e q u a l ly  a s  

f i n e  a s  t h e  o t h e r  p r o t e i n s ,  d id  n o t p ro d u c e  a n t i b o d ie s  i n  th e  e x p e r i ­

m e n ta l  a n im a l t h a t  r e a c t e d  a t  a s  h ig h  a  d i l u t i o n  a s  d id  th e  s p e c ie s  

o f  Hydnum an d  C o p r in u s .  C hecking  b a c k  th ro u g h  th e  im m u n iz a tio n  p r o ­

c e d u re  t h e r e  a p p e a re d  t o  b e  no r e a s o n s  f o r  th e  d i f f e r e n c e  t h a t  was 

a p p a re n t  in  th e  t i t e r  p ro d u c e d . H ow ever, when th e  e x t r a c t s  w ere b e in g  

m ade, t o  b e  u se d  a s  a n t i g e n s ,  i t  was n o t ic e d  t h a t  th e  sm ut p r o t e i n  

was som ewhat l e s s  s o lu b le  i n  th e  p h y s io l o g i c a l  s a l t  th a n  was t h e  o t h e r  

p r o t e i n s .  T h is  s o l u b i l i t y  p r o p e r ty  w h ich  e x i s t e d  may hav e  c a r r i e d  

th ro u g h  i n to  t h e  b lo o d .

On T a b le  V th e  r e s u l t s  o f  th e  t e s t s  u s in g  th e  a n t i s e r u m  o f  

C o p rin u s  a tr a m a n te r u s  a r e  r e p r e s e n t e d .  A l l  t e s t s  w ere b e g u n , w i th  th e  

e x c e p t io n  o f  t h a t  on U . z e a e , w i th  an  a n t ig e n  d i l u t i o n  o f  1 -1 0 0 ; i t  

was n o t  p o s s ib l e  t o  s t a r t  w i th  a  lo w e r  d i l u t i o n  b e c a u s e  a p p ro x im a te ly  

o n ly  I  p e r  c e n t  o f  th e  p r o t e i n  w as e x t r a c t e d  in  t h e  p h y s io l o g i c a l  s a l t .  

The o n ly  p r e c i p i t a t i o n  o c c u r r in g ,  o t h e r  th a n  w ith  th e  hom ologous a n t i ­

gen  was t h a t  w i th  P s a l l l o t a  c a m p e s tr ls  w hich  g av e  a  p o s i t i v e  r e a c t i o n  

up  t o  a  d i l u t i o n  o f  1 -8 0 0 . T h is  was a  r a t h e r  u n e x p e c te d  r e s u l t ,  b e­

c a u se  P s a l l i o t a . a c c o r d in g  t o  a n g le r  & P r a n t l  ( 4 ) ,  and  Gaumann and 

Dodge ( 5 ) ,  a p p e a re d  t o  b e  m ore c l o s e l y  r e l a t e d  t o  C o p rin u s  a t r o -  

m e n te ru s  th a n  t o  P l e u r o t u s , b u t  s t i l l  d id  n o t p ro d u c e  an y  p r e c i p i t a t e .

The m o rp h o lo g ic a l  d i f f e r e n t i a t i o n  b e tw e en  th e  g en u s  C o p rin u s  and th e
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g e n u s  P l e u r o tu s  a c c o r d in g  t o  E n g l e r - P r a n t l  (4 ) i s  t h e  s p o re  c o l o r .  

H ow ever, a c c o rd in g  to  th e  r e s u l t s  o b ta in e d  b y  th e  w r i t e r  i t  w ould seem 

t h a t  s p o re  c o l o r  i s  n o t  a  c h a r a c t e r i s t i c  w h ich  may be u s e d  t o  i n d i c a t e  

p h y lo g e n e t ic  r e l a t i o n s h i p  e x i s t i n g  b e tw e e n  th e s e  p l a n t s .

The a n t i s e r u m  o f  G oprinus com atus r e a c te d  s t r o n g l y  a t  a  h ig h  

d i l u t i o n  w i th  i t s  hom ologous a n t ig e n ;  b u t  d id  n o t  s t i m u la t e  any  p r e ­

c i p i t a t i o n  w h a ts o e v e r  when i t  was b ro u g h t i n  c o n ta c t  w i th  h e te r o lo g o u s  

a n t i g e n ,  a s  shown i n  T a b le  V I .  A c c o rd in g  t o  th e  r e s u l t s  o f  T a b le s  V 

and V I ,  i t  i s  p o s s ib l e  to  d e f i n i t e l y  d i s t i n g u i s h  b y  th e  p r e c i p i t i n  

t e s t  t h e s e  two s p e c ie s  o f  C o p r in u s .

I t  may b e  se e n  from  th e  d a ta  i n  T a b le s  V II  and  V I I I ,  c o n ta in in g  

th e  r e s u l t s  o f  th e  t e s t s  w i th  a n t i s e r a  o f  t h e  tw o s p e c i e s  o f  Hydnum, 

t h a t  t h e  d i f f e r e n t  s p e c i e s  t e s t e d  c o u ld  b e  s e p a r a te d  from  e a ch  o t h e r ,  

due t o  th e  f a c t  t h a t  th e  a n t ig e n  d id  n o t  p r e c i p i t a t e  w i th  th e  a n t i ­

serum  o f  t h e  o t h e r  s p e c i e s .  S in c e  t h e  o rg an ism s s e l e c t e d  a t  random  

showed su ch  p r e c i s e  d i f f e r e n t i a t i o n , i t  i s  r e a s o n a b le  t o  a s su n e  t h a t  

t h e  p h y lo g e n e t ic  r e l a t i o n s h i p  o f  o t h e r  s p e c i e s  may b e  j u s t  a s  c l e a r l y  

i n d i c a t e d .

i n  T a b le s  DC, X, X I , X I I ,  X I I I ,  XIV, and XV a l l  o f  th e  v a r io u s  
a n t is e ru m  o f  th e

a n t ig e n s  a r e  t e s t e d  w ith  t h e / d i f f e r e n t  s t r a i n s  o f  U . z e a e .  No p r e ­

c i p i t a t i o n  a p p e a re d  o u t s i d e  o f  th e  hom ologous g e n e r a , b u t  a l l  o f  th e  

s t r a i n s  o f  U . z e a e  gave  s i m i l a r  r e a c t i o n s  on t h e  h e te r o lo g o u s  s t r a i n s , 

m aking  i t  a p p a re n t  t h a t  i t  i s  n o t  p o s s ib l e  t o  d e te rm in e  t h e  d i f f e r e n t
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s t r a i n s  o f  t h i s  s p e c i e s  fro m  one  a n o th e r  b y  s e r o l o g i c a l  m ean s . T h is  

s i m i l a r i t y  i n  r e a c t i o n s  was n o t  d u e , a s  one m igh t s u p p o s e ,  t o  f o r e ig n  

p r o t e i n  e n t e r in g  i n  b y  m eans o f  th e  m ed ia  b e c a u s e  t e s t s  w ere made t o  

d e te rm in e  i f  t h e  e x p e r im e n ta l  a n im a ls  had p ro d u ce d  a n t i b o d ie s  s p e c i f i c  

f o r  t h e  p r o t e i n s  t h a t  w ere  c o n ta in e d  i n  t h e  m e d ia . A cco rd in g  t o  t h e  

r e s u l t s  o b ta in e d  i n  t h e s e  e x p e r im e n ts  i t  would, f a v o r  th e  th e o r y  t h a t  

t h e  d i f f e r e n t  s t r a i n s  a r e  o n ly  p h e n o ty p ic  an d  t h a t  th e  fo rm s change 

r e a d i l y  by  a  p r o c e s s  o f  a d a p ta t i o n ,  r a t h e r  th a n  t h a t  th e y  o r i g i n a t e  

b y  h y b r i d i z a t i o n  and  m u ta t io n .



Table V

P r e c ip it in  R eaction s

D i l u t i o n  o f  th e  a n t ig e n  e x t r a c t
S p e c ie s 1 -1 0 0 1 -400 1-800 1-1600 1-2400 1-3200 1-4800 1-6400

P s a l l i o t a  c a m p e s tr is
# ++ 

++
" T ~

-H- +

C o p rin u s  com atus mm mm

*C o p rin u s  a t r o m e n ta r iu s
-H -H -
++++

+++
- H - H

+ H
-H-H

-H
+-H

+
+++

+
++ + 

t

P le u r o tu s  o s t r e a t u s
W ■* ■* —

Hydnum o o r a l l o i d e s mm

** ** * **
I

Hydnum c o p u t - u r s i
*• ** ** —

Hydnian s e p t e n t r i o n a l e mm

—

U s t i l a g o  z e a e  N o. I mm

U s t i l a g o  z e a e  N o. 2 mm mm

U s t i l a g o  z e a e  N o. 3 — mm

U s t i l a g o  z e a e  N o. 4

U s t i l a g o  z e a e  N o. 5
•

U s t i l a g o  z e a e  N o. 6
W

U s t i l a g o  z e a e  N o. 7 - -
•*

*The antiserum o f  Coprinus atrom entarius was used in  th is  t e s t .
# S ign s in  upper p art o f  space are read ings fo r  1 s t  hour, low er part fo r  2nd h r .



Table VI

P r e c ip it in  R eactions

D i l u t i o n  o f  th e  a n t ig e n  e x t r a c t
_ S p e c ie s 1 -100 1 -4 0 0 1 -8 0 0 1-1600 1-2400 1-3200 1-4800 1 -6400

#  - - - - • —
P s a l l i o t a  e a m p e s tr is - - - - - —

++++ ++++ +-H - ++ + + + -
*C o p rin u s  com atus ++++ ++++ ++++ +++ ++ ++ +

— - - — mm mm
C o p rin u s  a t r o m e n ta r iu s - - - - - — - _

- - — - — — mm
P le u r o tu s  o s t r e a t u s - - - - - - — am

- - - - — — mm
Hydnum c o r a l l o i d e s - - - - - - - mm

- - - — — «■
Eydnum c o p u t - u r s i - - - - - - - mm

- - - - — — mm
Hydnum s e p t e n t r i o n a l e - - - - - — — mm

U s t i l a g o  z e a e  N o. I mm

U s t i l a g o  z e a e  N o. 2

U s t i l a g o  z e a e  No. 3 —
*

U s t i la g o  z e a e  N o. 4 mm mm

U s t i l a g o  z e a e  N o. 5 mm mm

*•

B s t i l a g o  zeae  N o. 6 mm

U s t i l a g o  z e a e  N o. 7 —
**

3ltTtie antiserum o f  Coprinus comatua was used in  th is  t e s t
#S ign s in  upper part o f  space are read ings f o r  1 s t  hour, low er part fo r  2nd hour.



Table VII

P r e c ip it in  R eactions

D i l u t i o n  o f  th e  a n t ig e n  e x t r a c t
S p e c ie s 1 -100 1 -400 1-800 1 -1600 1-2400 1 -3 2 0 0 1-4800 1-6400

#  - — — — — — —
P s a l l i o t a  c a m p e s tr is - - - - -

C o p rin u s com atus *
-

- - - - - - •
C o p rin u s  a t r o m e n ta r iu s - - - - - - — —

- - - - - -
P l e u r o tu s  o s t r e a t u s - - - - - - — —

- - — - - -
Ifirdnum c o r a l l o i d e s - - - - - - — •

Hydnum c o p u t - u r s i **
— —

++++ ++++ +++ ++ ++ + +_ —
*Hydnum s e p t e n t r i o n a l e ++++ ++++ ++++ +++ ++ -H- + -

U s t i la g o  z e a e  N o. I

U s t i l a g o  z e a e  No* 2
•

U s t i l a g o  z e ae  No* 3

U s t i la g o  z e a e  N o. 4

U s t i l a g o  zeae  N o. 5
*“ **

U s t i l a g o  z e a e  N o. 6
**

U s t i l a g o  z e a e  N o. 7 — — —

♦The antiserum  o f  Hydnum se p te n tr io n a le  was used in  t h i s  t e s t
# S ign s in  upper p art o f space are read ings f o r  1 s t  hour, low er p art fo r  2nd hr*

&
i



T a b le  V H I

P r e c i p i t i n  R e a c tio n s

S p e c ie s
D i lu t io n  o f  t h e  a n t i g e n  e x t r a c t

1 -100 1 -4 0 0 1 -8 0 0 1-1600 1 -2400 1-3200 1-4800 1-6400

P s a l l i o t a  c a m p e s tr is
#  - I ; I - - - -

C o p rin u s  com atus

C o p rin u s  a t r o m e n ta r iu s
**

*

P le u r o tu s  o s t r e a t u s
**

+Hydnum c o r a l l o i d e s
-H-H-

-H-H

H H

H H

H+

H-H-

H

+H

+
H

+
+ +

Hydnum c o p u t - u r s i
*•

Eydnum s e p t M it r io n a le

U s t i l a g o  z e a e  N o. I
**

U s t i l a g o  z e ae  N o. 2

U s t i l a g o  zeae  N o. 3

U s t i l a g o  z e a e  N o. 4 *

U s t i l a g o  z e a e  N o. 5

U s t i l a g o  z e a e  No. 6
•* **

U s t i l a g o  z e a e  N o. 7 — —

*The antiserum  o f Eydnum co ra llo id .e s  was used in  t h is  t e s t
#S ign s in  upper part o f space are read ings fo r  1 s t  hour, low er part fo r  2nd h r .
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P r e c i p i t i n .  R e a c t io n s

Table IX

D i l u t i o n s  o f  a n t ig e n
S tpecies 1 -4 0 0 1 -8 0 0 1 -1600 1-2400 1 -3200 1-4800

C o p rin u s  com atus
# - — — —

C o p rin u s  a t r o m e n ta r iu s

Hydnum c o r a l l o i d e s

Hydnxim s e p t e n t r i o n a l e
—

-H-+ -H- + + - -

* U s t i la g o  z e a e  N o. I ++++ +++ ++ + - -
+++ ++ + + - - -

U s t i l a g o  z e a e  N o. 2 ++++ +++ ++ + - -

+++ ++ + + - -

U s t i l a g o  z e a e  N o. 3 ++++ +++ ++ + - -
+++ ++ -H- + - -

U s t i l a g o  z e a e  N o. 4 ++++ +++ ++ ++ + -

+++ ++ + + - - -

U s t i l a g o  z e a e  No. 5 ++++ +++ -H- + - -

+++ ++ + + - -

U s t i l a g o  zeae  N o. 6 ++++ +++ ++ + - -

+++ ++ + + - - -

U s t i l a g o  z e a e  N o. 7 ++++ +++ ++ + - -

*The antiserum  o f  U stila g o  zeae No, I  was used in  t h is  t e s t
# S igns in  upper p art o f  space are read ings fo r  1 s t  h r . ,  lower

part fo r  2nd h r .



Table X

P r e c ip it in  R eaction s

D i lu t io n s  o f  a n t ig e n

O o p rin u s  oom atus

1 -400 1 -8 0 0 1-1600 1 -2400 1 -3 2 0 0 1-4800

— — — — —

C o p rin u s  a t r o m e n ta r iu 3 - - - - —

Hydnum c o r a l l o i d e s

Hydnum s e p t e n t r i o n a l e :
—

+++ H + —

U s t i l a g o  z e a e  N o, I ++++ +H + + + — —
+ + + H + ' + -  ' mm

* U s t i la g o  z e a e  N o, 2 ++++ H+ H + - —
+++ H + + — —

U s t i l a g o  z e ae  N o, 3 ++++ H+ +4- + — —
+ + + H + + - — —

U s t i l a g o  z e ae  N o, 4 + + + + +H H + — -
+ + + + + + + -

U s t i l a g o  z e a e  N o, 5 + + + + +H eH e H - - —
+ + + H + + — —

U s t i l a g o  z e a e  N o, 6 -H -H - +H H H - - -
H - + H + + -

U s t i l a g o  z e a e  N o. 7 H++ +H ■H*— + - -

*The antiserum  o f  U stila g o  zeae No, 2 was used f o r  t h i s  t e s t
# S igns in  upper p art o f  space are readings fo r  1 s t  h r* , low er

p art fo r  2nd h r .
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T a b le  X I

P r e c ip it in  R eactions

D i l u t i o n s  o f  a n t ig e n
S p e c ie s 1 -4 0 0 1 -800 1-1600 1-2400 1 -5200 1-4800

C o p rin u s  com atus
Ir

C o p rin u s  a tro m e n ta r iu e
—

Hydnum c o r a l l o i d e s
•

Hydnum s e p t e n t r i o n a l e
+++ -H- + + - -

U s t i l a g o  z e a e  No* I +*++ +++ ++ + - -

+++ ++ + - + - — —

U s t i l a g o  z e a e  No* 2 -H-H- +++ ++ + - -

+++ -H + + - — —

* U s t i la g o  z e a e  N o . 3 -H-H- +++ H + - -

-H-+ +++ + + - -
U s t i l a g o  z e a e  N o . 4 ++++ +++ ++ + + - - -

+++ -H + + - • -

U a t i la g o  zeae  N o. 5 ++++ +++ + + - + - -
+++ ++ + + - -

U s t i l a g o  z e a e  N o. 6 ++++ -H+ ++ + + - - -
+++ ++ + - - -

U s t i l a g o  z e a e  No* 7 ++++ +++ ++ + - -

*The antiserum  o f U stila g o  zeae No. 3 was used fo r  t h is  t e s t
# Signs in  upper part o f  space are  read ings fo r  1 s t  h r* , low er

part fo r  2nd hr*
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Table XII

P r e c ip it in  R eaction s

D i lu t io n s  o f  a n t ig e n
S p e c ie s 1 -4 0 0 1 -800 1 -1600 1-2400 1 -3 2 0 0 1 -4800

#  -
C o p rin u s  com atus - - - •»

- - - w w
C o p rin u s  a t r o m e n ta r iu s - - — «»

- - — — mm mm.

Hydnum c o r a l i o i d e s - - - — — mm

- - — — — mm

Hydnum s e p t a n t r i o n a l e - - - - — mm

+++ -H- + + - mm mm

U s t i l a g o  zeae  N o. I ++++ +++ H + — —
+++ -H- ++ + •

U s t i l a g o  zeae  N o. 2 ++++ +++ H ++ + - —
+++ -H- + + —

U s t i l a g o  z e ae  N o. 3 ++++ +++ ++ H + —
+++ -H- ++ +

♦ U s t i la g o  z e a e  N o. 4 ++++ -H+ +++ ++ + —
+++ H + + — —

U s t i l a g o  z e a e  N o. 5 -H-H- -H+ H H - -
+++ H ++ + —

U s t i l a g o  z e a e  N o. 6 -H-H- -H+ H ++ + - -
+++ H + + — —

U s t i l a g o  z e a e  N o. 7 -H-H- -H+ ++ ++— - -

♦The antiserum  o f U stlla g o  zeae No* 4  was used f o r  t h is  t e s t
#S igns in  upper part o f  space are  read ings fo r  1 s t  h r . ,  low er

part fo r  2nd h r .
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Table X III

P r e c ip it in  R eactions

S p e c ie s
D ilu t io n s  o f a n t ig e n

1 -4 0 0

#

1 -800 1 -1 6 0 0 1-2400 1 -3 2 0 0 1-4800

C o p rin u s  com atus I
- - -

C o p rin u s  a t r o m e n ta r iu s
** **

Hydnum c o r a l l o i d e s
•* ** **

Hydnum s e p t e n t r i o n a l e
+++ ++ + + - — -

U s t i l a g o  zeae  N o. I ++++ +++ ++ + - -
+-H - ++ + + - -

U s t i l a g o  z e a e  N o. 2 ++++ +++ ++ + - -
+++ ++ + + - -

U s t i l a g o  z e a e  N o. 3 ++++ +++ + + - + - -
+++ ++ + + - - -

U s t i l a g o  z e a e  N o. 4 ++++ +++ + + - + - -
+++ ++ + + - - -

* U s t i la g o  zeae  N o. 5 ++++ +++ ++ + - -
+++ ++ + + - - -

U s t i l a g o  z e a e  No* 6 ++++ +++ ++ + - -
+++ ++ + + - - -

U s t i l a g o  z e a e  N o. 7 ++++ +++ ++ + - -

*The antiserum  o f  XJstilago zeae No# 5 was used fo r  t h i s  t e s t
#S ign s in  upper p art o f  space are read ings fo r  1 s t  h r . , low er

p art fo r  2nd h r .
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Table XIY

P r e c ip it in  R eaction s

D i lu t io n s  o f  a n t ig e n
S p e c ie s 1 -4 0 0 1 -8 0 0 1 -1 6 0 0 1-2400 1 -3 2 0 0 1-4800

G o p rin u s  com atus
#  - - - - - -

G oprinus a tro m e n ta r iu z •*
•*

Hydnum c o r a l l o i d e s
■ *• •*

Hydnum s e p t e n t r i o n a l e
w

+++ ++ + + - ■* -

U s t i l a g o  z e a e  N o. I ++++ +++ ++ ++ - -

+++ ++ + - —

U s t i l a g o  z e a e  N o. 2 -H-H- +++ +++ ++ + -
+++ ++ + + - + — -

U s t i l a g o  z e a e  N o. 3 -H-H +++ +++-- + + - + -
+-H ++ ++ + —

U s t i l a g o  zeae  N o. 4 -H++ +++ ++ ++ +_
+++ ++ +■ + + -

U s t i l a g o  z e a e  N o. 5 ++++ +++ ++ +
+++ ++ ++ + + -

* U s ti l a g o  z e a e  N o. 6 ++++ +++ +++ ++ +
+++ ++ ++ + -

U s t i l a g o  z e a e  N o. 7 ++++ +++ +++ ++ + -

♦The antiserum  o f  U s t i la g o  zeae No* 6 was used fo r  t h i s  t e s t
#S ign s in  upper p art o f space are  read ings fo r  1 s t  h r . ,  low er

part fo r  2nd hr*
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Table XV

P r e c ip it in  R eactions

DiJL u tio n s  o f  A n tig e n
S p e c ie s 1 -4 0 0 1 -800 1 -1600 1 -2 4 0 0 1 -3200 1 -4800

C o p rin u s  com atus
#  - - - - - -

C o p rln u s  a t ro m a n ta riu «
-*

Hydnum c o r a l I o id e s
** ■* — —

Hydnum s e p t e n t r i o n a l e
*■ **

+++ H + + - — —

U s t i l a g o  z e a e  N o. I ++++ H+ eHe * - -
+++ H + * — —

U s t i l a g o  z e a e  N o . 2 -H-H- H+ H H - - -
+++ -H- + + - — —

U s t i l a g o  z e a e  N o. 3 -H-H- H+ -H- + - -
+++ H + - -

U s t i l a g o  z e a e  N o. 4 -H-H H+ -H- ++•» - -
H+ -H- H - + - — -

U s t i l a g o  z e a e  N o. 5 H H +H ++ + - -
H+ H + + - —

U s t i l a g o  zeae  N o. 6 H H H+ ++ + - —

H+ H H + - — —

* U s ti l a g o  z e a e  N o. 7 H H +H ++ + - -

♦The antiserum  o f , U stila g o  zeae No* 7 was used fo r  t h i s  t e s t
#S ign s in  upper p art o f  space are rea d in g s fo r  1 s t  h r* , low er

part f o r  2nd h r .
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GMSRAL DISCUSSION

The f o l lo w in g  t a b l e ,  ta k e n  fro m  Gaumann & Dodge ( 5 ) ,  and a  m odi­

f i c a t i o n  o f  t h a t  g iv e n  b y  B n g le r  & P r a n t l  ( 4 ) ,  w i l l  h e lp  t o  c l a r i f y  

t h e  r e l a t i o n s h i p  o f  th e  B a s ld io m y c e te s  u s e d  in  t h i s  e x p e r im e n t .

s e p t a n t r i o n a l e
c o p u t - u r e i
c o r a l l o l d e s

a t r a m e n ta r iu s
com atus c a m p e s tr is  o s t r e a tu s

C o p rih u s  P s a l l i o t a  P l e u r o tu s
U s t i l a g o

M e lo n o sp o rao eae

Chromo i ira c e a e  Leuc

C a n th a r e l la c e a eA g ari
U s t i l a g in a e e a e

U s t i l a g i n a l e s

C a n t h a r e l l a l e sr a l e s
. r i a l e sA u ri

IMYCBT ESBASID

The c l a s s i f i c a t i o n  a s  i n d ic a te d  i n  t h e  above  t a b l e  i s  b a s e d  on 

m o rp h o lo g ic a l  c h a r a c t e r i s t i c s .  The r e l a t i o n s h i p s  g iv e n  h e r e  a r e  n o t  i n  

a c c o rd a n c e  w i th  th o s e  p r e s e n te d  b y  Mez (1 7 )  i n  h i s  a e r o - d i a g n o s t i c  w ork 

on  f u n g i .  A lth o u g h  th e  w ork i n  t h i s  p a p e r  d o es  n o t  c o v e r  t h e  i d e n t i c a l  

f i e l d  t h a t  i s  c o v e red  i n  M ezf S w ork (17 ) t h e  r e s u l t s  t e n d  t o  be  i n  sym pathy  

w ith  h i s  c l a s s i f i c a t i o n ,  b e c a u s e  o f  th e  d i s t a n t  r e l a t i o n s h i p  t h a t  was 

a p p a re n t  i n  t h e  Eydnum, C a n t h a r e l l a l e s , A g a r lc a c e a e , an d  U s t i l a g in a e e a e .

R e c e n tly  t h e r e  h a s  b e e n  e x te n s iv e  s tu d y  on  th e  p h y s io lo g ic  s p e c i a l ­

i z a t i o n  o f  U . z e a e ,  b e c a u s e  o f  i t s  p r a c t i c a l  econom ic im p o r ta n c e .
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G h r is te n s e n  and Stakm an (21 ) h av e  c a r r i e d  o u t q u i t e  c o n c lu s iv e ly  In  

t h e i r  many e x p e r im e n ts  w i th  U . z e a e  t h a t  i n  m ost c a s e s  new p h y s io lo g ic  

fo rm s a r i s e  th ro u g h  m u ta t io n  and h y b r i d i z a t i o n .  They b a s e d  t h e i r  

a s su m p tio n  on  th e  f a c t  t h a t  th e y  w ere  a b le  to  d e r iv e  d i s t i n c t  m u ta n ts  

from  a  s in g l e  i s o l a t i o n  made fro m  a  sm ut b o i l ;  a l l  m u ta n ts  r e t a i n e d  t h e i r  

d i s t i n c t i v e  c h a r a c te r s  a f t e r  r e p e a te d  t r a n s f e r s .  F r e q u e n t ly  th e y  w ere 

a b le  to  in d u c e  m o d if ic a t io n s  i n  th e  l i n e s  o f  sm ut by  a l t e r i n g  th e  

e n v iro n m e n ta l  c o n d i t io n s  b u t  a l l  su ch  v a r i a n t s  r e v e r t  b a c k  to  th e  

p a r e n t a l  p h e n o ty p e  a s  so o n  a s  t h e  c a u s a l  s t im u lu s  was rem oved .

H ow ever, in  t h e  s e r o l o g i c a l  t e s t  c a r r i e d  o u t h e r e , a l l  t h e  s t r a i n s  

o f  U . z e a e  b ehaved  a s  i d e n t i c a l  o rg a n is m s , i n d i c a t i n g  t h a t  th e  s p e c i f i c  

p r o t e i n s  a r e  t h e  same i n  a l l  s t r a i n s  o f  th e  sm ut t e s t e d .  Frctn t h i s  r e ­

s u l t  i t  seem s f e a s i b l e  t o  assum e t h a t  th e  f o r e g o in g  e v id e n c e  w ould te n d  

t o  s u p p o r t  t h e  o l d e r  m a in ta in e d  th e o r y  t h a t  th e  e n v iro n m e n ta l  c o n d i t io n s  

a r e  r e s p o n s i b le  f o r  t h e  o c c u r r e n c e  o f  new p h y s io lo g ic  fo rm s o f  H . z e a e , 

r a t h e r  th a n  th e  th e o r y  advanced  by  Stakm an and C h r i s te n s e n  (21 ) ♦

A lth o u g h  t h e r e  h a s  n o t  been  a  g r e a t  d e a l  o f  q u e s t io n  c o n c e rn in g  

t h e  r e l a t i o n s h i p  o f  t h e  o t h e r  B a s id io m y c e te s  s tu d ie d  in  t h i s  p a p e r ,  

th e  r e s u l t s  o b ta in e d  gav e  some i n t e r e s t i n g  in fo r m a t io n  r e g a r d in g  th e  

s p e c i f i c  r e a c t i o n  o c c u r r in g  i n  th e  d i f f e r e n t  s p e c ie s  s t u d i e d .  T hese  

r e s u l t s  a l s o  s e rv e  to  s u b s t a n t i a t e  th e  u s e  o f  lm m u n io lo g lc a l r e a c t i o n s  

a s  a  c o r r e c t  and u s e f u l  m ethod by w h ich  to  make p h y lo g e n e t ic  c l a s s i ­

f i c a t i o n  o f  v a r io u s  b i o l o g i c a l  g r o u p s .
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SUIvMARY AND CONCLUSIONS

I .  S e r o lo g ic a l  s t u d i e s  w ere made o f  seven  s t r a i n s  o f  U . z e a e , 

t h r e e  s p e c i e s  o f  Hydnumt tw o s p e c ie s  o f  C o p r in u s t one s p e c i e s  o f  

P l e u r o t u s . and  one o f  P s a l l i o t a t

S t  Due t o  t h e  te n d e n c y  o f  t h e  sm ut s p o r e s  t o  a d h e re  t o  o n e  a n o th e r  

i n  a  s a l i n e  o r  o i l  s o l u t i o n  i t  i s  n o t  p o s s ib l e  to  a d m in is t e r  t h e  smut 

p r o t e i n  i n t o  th e  r a b b i t s  i n  t h i s  fo rm .

3 ,  The g e n e ra  P s a l l i o t a t P l e u r o t u s t C o p r in u s , Hydnumt an d  U s t l l a g o  

w ere  c l e a r l y  d i s t i n g u i s h e d  fro m  one a n o th e r  by  s e r o l o g i c a l  m ean s,

4 ,  A l l  o f  t h e  s p e c ie s  o f  C o p rin u s  and  Hydnum i n v e s t i g a t e d  by 

p r e c i p i t i n  m ethod w ere  e n t i r e l y  s p e c i f i c  i n  t h e i r  a n t i g e n ic  c h a r a c t e r ­

i s t i c s ,  m aking  i t  r e a s o n a b le  t o  assum e t h a t  th e  r e l a t i o n s h i p  o f  o th e r  

s p e c i e s  may b e  j u s t  a s  c l e a r l y  in d ic a te d *

5 ,  I n  th e  s e r o l o g i c a l  t e s t  c a r r i e d  o u t  on U s t i la g o  z e a e , a l l  

s t r a i n s  beh av ed  a s  i d e n t i c a l  o rg a n ism s*

-X,
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