
15 IX. 1965 Brevi comunicazioni - Brief Reports 505 

C h r o m a t o g r a p h i c  F o r m s  o f  B a k e r ' s  Y e a s t  
C y t o c h r o m e  c 

Chroma tog raph ic  behav iou r  of bake r ' s  yeas t  eyto-  
ch rome  c on ca t ion  exchanger s  has  been  s tud ied  ex ten-  
sively.  C h r o m a t o g r a p h y  on Amber l i t e  IRC-50 gives th ree  
m a i n  f ract ions ,  b u t  only  the  f i rs t  one, r ega rded  as t he  
n a t i v e  form,  has  been  well  charac te r ized  ~-s. 

This  p a p e r  is concerned  wi th  the  s t u d y  of the  var ious  
fract ions,  in an a t t e m p t  to  de t e rmine  w h e t h e r  t h e y  are 
p re -ex is t ing  molecular  forms  or con fo rma t iona l  modif ica-  
t ions  resu l t ing  f rom the  p r e p a r a t i o n  p rocedure  according 
to  HAGIHARA 1 

In  Table  I some p rope r t i e s  of the  t h ree  f ract ions  w i th  
yields of r ecovery  are  l isted.  

The f irs t  f rac t ion  arising f rom Amber t i t e  IRC-50 p H  7 
is ident ica l  w i th  the  p r e p a r a t i o n  ob ta ined  by  YAOI et  al. a 
and  has  an E550/E280 ra t io  of 0.9 a f te r  r educ t ion  wi th  
d i th ioni te .  The o t h e r  f rac t ions  show a lower E55o/E2s 0 
rat io,  b u t  possess the  typ ica l  abso rp t ion  s p e c t r u m  of 
c y t o c h r o m e  c. 

In  t he  Figure,  e n z y m a t i c  r educ t ion  of all t h e  f rac t ions  
b y  D(--)lactic r educ tase  4 is p lo t t ed  as increase of l ight  
abso rbency  a t  550 m/z, measu red  as func t ion  of t ime.  

The p rocedure  for p r epa ra t i on  ol c y t o c h r o m e  c involves  
an ini t ia l  t r e a t m e n t  w i th  e thy lace ta t e .  Since organic  sol- 
ven ts ,  such  as e thano l  or acetone,  t r a n s f o r m  c y t o e h r o m e  c 
in to  a m i x t u r e  of f rac t ions  s, i t  is qu i te  conceivable  t h a t  
th is  s t ep  m i g h t  be respons ib le  for t h e  presence  of more  
t h a n  one c h r o m a t o g r a p h i c  f rac t ion  par t i a l ly  or  comple te ly  
dena tu red .  Indeed ,  f rac t ion  I (Table I), when  t r ea t ed  
again wi th  e t h y l a c e t a t e  (6 ml  of c y t o e h r o m e  c 1 . 1 0 - 4 M  
+ 0.5 ml  of e thy l ace t a t e  a t  20°C for 4 h), is t r a n s f o r m e d  
into  t h ree  f rac t ions  ind is t inguishable  f rom the  ones ob- 
t a ined  b y  the  original  p r epa ra t i on  procedure .  Since these  
f rac t ions  have  d i f fe ren t  molecular  weights~,L i t  can  be as- 
s u m e d  t h a t  t h e  d e n a t u r a t i o n  process  is accompan ied  by  a 
depo lymer i za t i on  of t he  na t ive  form. 

In  Table  I I ,  t he  c h r oma tog raph i c  behav iou r  of the  
th ree  f ract ions  dur ing  gel-f i l t ra t ion is repor ted .  

F rac t ions  I~ and  IIIa,  when  r e c h r o m a t o g r a p h e d  by  gel- 
f i l t ra t ion  me thod ,  are t r a n s f o r m e d  into  I b and  I I I  b respec-  
t ive ly ;  on the  o the r  hand ,  r e c h r o m a t o g r a p h y  of I w IIb 
a n d  I I I  b f rac t ions  a l toge the r  on  Amber l i t e  IRC-50 p H  7 
or  on S e p h a d e x  G-50, gives only  one f rac t ion  ident ica l  to  
f rac t ion  I I  (Table I). 

The p re sen t  d a t a  therefore  suggest  t h a t  p r epa ra t i ons  of 
c y t o e h r o m e  c according  to  HAGIHARA'S m e t h o d  x con ta in  a 
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3 ml of reaction medium contained: 45 Fen~ of K2HPO4, 5/*m of 
KHeP04, 15/~m of sodium n-lactate pH 7.3, 0.12im~ of cytochrome c, 
1/ml of sodium azide, and 0.02 ml of baker's yeast extracted par- 

tides containing 300/2g of proteins. 

single na t ive  form, i.e. I, and  t h e  remain ing  f rac t ions  ob-  
se rved  r ep resen t  technica l  a r t i f ac t s  due to the  depo lymer i -  
za t ion  and  d e n a t u r a t i o n  procedures .  In  fact ,  the  ac t iv i ty  
as e lec t ron  accep tor  in enzyma t i c  reac t ions  of f rac t ion  III,  
which  is ident ica l  to  I w h e n  measu red  by  the  usual  
methods% appea r s  to  be much  lower (Figure) when  t e s t ed  
b y  t h e  more  specific enzymat i c  assay which  has  been  used 
in the  e x p e r i m e n t s  repor ted .  

Table I. Characteristics of the fractions 

Fractions eluted from Ambeflite 
IRC-50 

Recovery (mg of lyophilized pro- 
tein]kg of yeast) 

Electrophoretic mobility (cm per 
see -l  V 1 with \Vhatman 3 raM, 
phosphate buffer pH 6.8,/2 = 0.1) 

Mobility on Amberlite I RC-50 pH 7 
(total column vol/fraction vol) 

Activity as electron aeceptor in en- 
zymatic reaction (E~0/min in the 
presence of yeast respiratory par- 
ticles and D(--)lactate) 

I If  III  

95.0 9.1 4.2 

1.36 1 28 0.98 

0.08 0.0t 0.00 

0.100 0.0 0.058 

Table II. Gel-filtration on 685 ml column of Sephadex G-50, 100-200 
mesh. Elution with phosphate buffer pH 6.8, # = 0.1 

Amberlite I RC-50 I I I I I I 
fractions 

Sub-fractions emerging 
from Sephadex G-50 a b a b a b 

Mobility on Sephadex 
(column vol/fraction vol) 0.38 0.48 - 0.48 0 , 3 8  0.48 

Rdsumd. Les au teur s  on t  6tudi6 les carac t6r i s t iques  de 
trois  f rac t ions  ob tenues  par  l ' ex t r ac t ion  du  c i tochrome c 
de la levure.  La  premiere  est  la forme naturel le ,  t and i s  
q u ' o n  p e u t  consid~rer les au t res  c o m m e  des formes ar t i -  
ficielles r~sul tan t  du proc6d6 d ' ex t r ac t ion .  
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