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Accord ing to Sear le and Barber ( I )  9 -am inoac r i d ine  may be used 
to probe the e l e c t r i c a l  double l aye r  assoc ia ted  w i th  n e g a t i v e l y  
charged b i o l o g i c a l  membranes. They pos tu la ted  t h a t  9-AA b ind ing  
to these membranes is  pure ly  based on an e l e c t r o s t a t i c  i n t e r -  
ac t i on  o f  the dye w i t h  the membrane. 
We have now examined the a p p l i c a b i l i t y  of  t h i s  dye to probe the 
yeast  sur face p o t e n t i a l .  We s tud ied  the b ind ing  o f  the dye to 
the yeas t  Saccharomyces c e r e v i s i a e ,  D e l f t  I I ,  as a f u n c t i o n  of  
the dye c o n c e n t r a t i o n  and ce l l  d e n s i t y ,  and o f  the pH and i o n i c  
s t r eng th  of  the medium. Only in a l i m i t e d  c o n c e n t r a t i o n  range 
of  the dye, depending on the ce l l  d e n s i t y ,  a l i n e a r  r e l a t i o n s h i p  
between dye b ind ing  and f ree  dye c o n c e n t r a t i o n  is  found. Under 
these l i m i t e d  c o n d i t i o n s ,  a d d i t i o n  o f  s a l t s  or a reduc t i on  in 
pH of  the ce l l  suspension app rec i ab l y  decreases dye b ind ing  to 
the yeast  c e l l s .  The e f f e c t  of  s a l t  a d d i t i o n  appears to be p r i -  
m a r i l y  t h a t  o f  s h i e l d i n g  the f i x e d  nega t i ve  charges,  whereas 
the pH e f f e c t  r e s u l t s  from p r o t o n a t i o n  of  these groups. This 
concept is  supported by the f a c t  t h a t  the e f f e c t i v e n e s s  of  
s a l t s  in reduc ing dye b ind ing  is as p r e d i c t e d  by c l a s s i c a l  double 
l aye r  t h e o r y ,  governed main ly  by the charge c a r r i e d  by the ca t i on  
w i th  an order  of  e f f e c t i v e n e s s  CJ+>C2+>C I+ .  R e l a t i v e l y  small 
d i f f e r e n c e s  in the e f f e c t i v e n e s s  o f  d i v a l e n t  ca t i ons  in reduc ing 
dye b ind ing  are observed probably  due to d i f f e r e n t i a l  b ind ing  
of  these ca t i ons  to the f i x e d  charges.  

The present  r e s u l t s  suggest t h a t ,  at  l eas t  q u a l i t a t i v e l y ,  9-AA 
can be used to probe the yeast  sur face p o t e n t i a l .  The f i n d i n g  
t h a t  dye b ind ing  to e l e c t r o p h o r e t i c a l l y  d i s t i n c t  yeast  s t r a i n s  
decreases in the same order  as the zeta p o t e n t i a l  of  the yeas t  
ce l l  does, suppor ts  t h a t  n o t i o n .  We w i l l  show, however, t h a t  
besides a s imple e l e c t r o s t a t i c  i n t e r a c t i o n  o f  9-AA w i th  the 
yeast  membrane sur face probably  o ther  ones are i n v o l v e d .  The 
a p p l i c a b i l i t y  of  9-AA to quan t i ze  the yeast  sur face p o t e n t i a l  
is  t h e r e f o r e  q u e s t i o n a b l e .  In a d d i t i o n ,  i t  i s  not comple te ly  
excluded t h a t  par t  of  the dye b ind ing  occurs to nega t i ve  charges 
in the yeast  ce l l  w a l l .  
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