
METHODS FOR THE ISOLATION OF CRYSTALLINE 
ALCOHOL DEHYDROGENASE

By

T. K eleti

w ith th e  technical assistance of Mrs. L. Gasparik 
BIOCHEMICAL INSTITUTE OF THE HUNGARIAN ACADEMY OF SCIENCES, BUDAPEST

(Received Ju ly  22, 1957)

A lcohol dehydrogenase (in th e  following : A D H ) has been iso la ted  in 
c ry sta llin e  form  from  brew er’s yeast b y  N egelein a n d  W ulff [1], as well 
as b y  K eleti [3], w ho em ployed a slig h tly  m odified m eth o d  described for 
b a k e r’s y eas t b y  Racker [2]. M ethods for th e  iso lation  of c rysta lline  A D H  
from  b a k e r’s yeast h av e  been described b y  Racker[2], as well as b y  W allen­
fels an d  Sund  [4].

In  th is  paper we p resen t fu rth e r m ethods for th e  iso lation  o f A D H .

1. Preparation of crystalline ADH from baker’s yeast

E x cep t for some m inor m odifications, th e  procedure  is a com bination  
o f  th e  m ethods described b y  Racker [2] an d  by  W allenfels a n d  Sund  [4].

A fte r washing th e  b ak e r’s yeast is d ried  a t  room  te m p e ra tu re . To 1 kg 
o f  d ried  b a k e r’s yeast is ad d ed  3 litres  o f a 0.067 M  p H  8  p h o spha te  buffer. 
A fte r au to lysis a t 37° C for 3.5 hours a n d  stand ing  a t  room  tem p e ra tu re  for 2 
hours th e  solution is cen trifuged . The su p e rn a ta n t is allow ed to  s ta n d  for 15 
m inu tes in  a w ater b a th  o f 55° C. A fter cooling in  ice an d  cen trifug ing , th e  super­
n a ta n t  is sto red  in  a re frigera to r overn igh t.

T he su p e rn a tan t is chilled to  —2° to  —5° C in  an  ice-salt m ix tu re  and  is 
p re c ip ita te d  w ith  acetone o f th e  sam e tem p era tu re  (50 m l o f acetone to  100 ml 
o f so lu tion). W hen th e  tem p era tu re  o f th e  m ix tu re  is again  below  —2° C, 
i t  is cen trifuged  in  chilled  tubes. T he su p e rn a ta n t is chilled  again to  
—2° to —5° C and  is p rec ip ita ted  w ith  acetone of th e  sam e tem p e ra tu re  (55 ml 
o f acetone to  100 m l o f  solution). A fte r th e  tem p era tu re  o f th e  m ix tu re  has 
su n k  to  below —2° C, i t  is cen trifuged  in  chilled tu b e s . T he p rec ip ita te  is 
su spended  in  250 m l ice w ate r an d  d ia lysed  for 3 h ou rs aga in st ru n n in g  ta p  
w ater. A fte r centrifuging, 36 g of solid (N H 4)2S 0 4 is ad d e d  to  each  100 m l of 
th e  su p e rn a ta n t, u n d e r cooling w ith  ice and  a fte r 30 m inu tes, th e  super­
n a ta n t  is cen trifuged  in  chilled tu b es. T he p rec ip ita tè  is d issolved in  50 ml 
o f 0.025 p e r cent e th y len e  diam ine te tra a c e ta te  (ED TA ) (pH  8.2 to  8.5) a t
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ro o m  tem pera tu re , a n d  to  th e  solu tion  is added  10 g o f (N H 4)2S 0 4, w ith o u t 
cooling. A fter cen trifug ing , th e  clear su p e rn a ta n t is p laced  in to  a re fri­
g e ra to r  w ithou t ad d in g  to  i t  a n y  fu rth e r  am ounts o f (N H 4)2S 0 4. In  th e  re fri­
g e ra to r  th e  A D H  w ill crysta llize  w ith in  1 to  2 hours.

The tu rn o v er n u m b er o f th e  crystalline b a k e r’s yeast A D H  prepared  b y  
R acker’s [2] or b y  W allenfels an d  Sund ’s [4] m eth o d  is 26 000 to  28 500. 
R edetzki an d  N ow inski [5] h av e  show n th a t  th e  tu rn o v e r  num ber of th e  
c rysta lline  baker’s y e a s t A D H  p rep ared  b y  Racker’s m eth o d  [2] is increased 
b y  m inu te  concen tra tions o f o -phenantro lene, w hich form s com plexes w ith  th e  
tra c e s  of heavy m e ta l in h ib itin g  th e  enzym e, its  a ff in ity  to  th ese  being g rea te r 
th a n  th a t  to  th e  Zn lin k ed  to  th e  p ro te in . H igher co ncen tra tions o f o -phenan tro ­
len e  inh ib it th e  a c tiv ity  of th e  enzym e, b y  b ind ing  th e  Zn lin k ed  to  th e  p ro te in , 
t h a t  is essential for th e  b in d in g  o f th e  coenzym e [6]. R edetzki a n d  N ow inski[5] 
u sed  a reaction  m ix tu re  con ta in in g  no trace  o f h eav y  m e ta l and  found  
t h a t  under such cond itions th e  tu rn o v e r num ber o f th e  c rysta lline  A D H  is 
42 900. In  such a m ix tu re  th e  a c tiv ity  of the  enzym e is in h ib ited  b y  an y  m in u te  
a m o u n t of o -phenan tro lene.

As m easured in  th e  u su a l reac tion  m ix tu re  [3], w ith o u t th e  use of a n y  
special procedure, th e  tu rn o v e r n u m b er of th e  c rysta lline  b a k e r’s yeast A D H  
p rep a red  by  th e  above-described  m eth o d  is 40 800. T he a c tiv ity  of th e  enzym e 
is inh ib ited  by  a n y  m in u te  concen tra tion  o f o -phenan tro lene. This ind icates 
t h a t  b y  th is m eth o d  o f p re p a ra tio n  i t  can be avo ided  th a t  th e  enzym e co n ta in  
tra c e s  of heavy  m e ta l in h ib itin g  i ts  ac tiv ity .

The yield agrees w ith  th a t  a tta in ab le  b y  Racker’s m eth o d  [2].

2. Preparation o f crystalline ADH from brewer’s yeast

The procedure is id en tica l w ith  th a t  described above fo r b ak er’s y east, 
e x c e p t th e  following.

A fter th e  second frac tio n a tio n  w ith  aceton th e  p rec ip ita te  is suspended in  
750 m l ice w ater an d  d ia ly sed  ag a in st runn ing  ta p  w a te r. The p rec ip ita te  o b ta ined

Fig. 1. Crystalline yeast ADH
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b y  th e  (N H 4)2S 0 4 frac tionation  is dissolved in  100 m l of a 0.025 p e r  cen t E D T A  
so lu tion .

The tu rn o v er num ber of th e  crysta lline  enzym e th u s  p rep ared  varies 
from  50 000 to  56 000. A ny m in u te  concen tra tion  o f o -phenan tro lene  added  
to  th e  reac tio n  m ix tu re  inh ib its  th e  enzym e.

As th e  d ifferent A D H  cry s ta ls  canno t be d istingu ished  m orphologically  
e ith e r  according to  th e ir  origin or to  th e  m ethod  of p rep a ra tio n , th e  pho tograph  
o f  on ly  one p rep ara tio n  is p resen ted  (F ig. 1).

Appendix

C rystalline A D H  can be iso la ted  from  brew er’s yeast also b y  th e  following 
sim ple m ethod .

A fte r cen trifugation , th e  w ashed  brew er’s y eas t is d ried  a ir-d ry  a t  room  
te m p e ra tu re , au to lysed  w ith  a 3-fold am oun t o f M /15 N a 2H P 0 4 a t  37° C for 
2 hou rs. T he au to ly sa te  is allow ed to  s ta n d  for fu r th e r  3 hours a t  room  tem p er­
a tu re . A fte r cen trifugation , th e  su p e rn a ta n t is b ro u g h t to  0.45 sa tu ra tio n  
w ith  solid (N H 4)2S 0 4, an d  cen trifuged . The su p e rn a ta n t is s to red  overnight 
in  a  refrigerato r, w here a rich  c rysta lline  A D H  p re c ip ita te  w ill separa te  
to g e th e r w ith  m uch am orphous m a te ria l.

T he tu rn o v e r num ber o f th e  A D H  th u s  p rep ared  (recrysta llized  once) 
v a rie s  from  22 000 to  29 000.

T his p rep ara tio n  is no t hom ogeneous an d  for th is  reason  i t  can  he used 
fo r  techn ica l purposes (dem o n stra tio n  of alcohol, D P N  red u c tio n , etc.) only.

SUMMARY

Methods have been described for th e  isolation of crystalline A DH  from  baker’s yeast 
an d  from  brewer’s yeast, respectively.
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