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Chromatograph ic  purif ication of yeast hexokinase 
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In a pre]imina~., communicat ion,  it was reported tha t  a highly purified hexokinase 
(ATP: D.hexose 6-phosphotransferase,  EC 2.7.z.z) preparat ion could be obtained by 
ch romatography  of a crude commercial  preparation on C M  and DEAE-celluloseL 
A more detai led account  of  the procedure is W e n  in the present paper. 

E n z y m e  a c t i v i t y  wa~  me.t.~u,~-d a c c o r d i n g  t o  K u ~ t T z  A~t )  McDONALI~ ~. P r o t e i n  
c o n c e n t r a t i o n  w a s  e s t i m a t e d  b y  m e a s u r i n g  t h e  u l t r a v i o l e t  a b s o r b a n c y  p e r  c m  a t  
2 8 o  m u ,  o r  b y  n i t r o g e n  d e t e r m i n a t i o n  w i t h  a m i c r o - K j e l d a h i  p r o c e d u r e  o r  t h e  u l t r a -  
m i c r o - m e t h o d  o f  KIRSTEN a. A s  s t a r t i n g  m a t e r i a l ,  w e  t ~ e d  S i g m a  y e a s t  h e x o k i n a . s e ,  
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Fig. l .  C h r o m a t o g r a p h y  o f  i g o f  crude yeas t  hexoldna, se (~igma Type  I l l )  on a, 3oo-ml CM- 
¢e l lu lo~  co lumn (3 × 45 cm). Grad i en t  elut ion with 4oo rnl o f  o.o'z ,1,I sodium &¢etate-acet ic  
acid  buffe t  [pie 5-o) lit the  ch~ecl frtixing c:harnber ~.nd 0.30 JTl acet : t te  buffet (pH 5.o) in the 
reservoir  flask. Both  buffers conta ined 0. 5 ~.,'o of  glucose. Eloticm ra te :  30 ml/h, collected in zo-ml 

fract ions.  O -  C, ah ,~ rhancy  a t  ~8o m/~; :_~.~ A.  enzyme a~t ivi ty ,  

T y p e  I l l  ( r o o - z 5 o e n z y m e  u n i t s / m g ) .  T h e  p o o l e d  f r a c t i o n s  f r o m  e a c h  c h r o m a t o -  
g r a p h y  w e r e  c o n c e n t r a t e d  b y  u l t r a f i l t r a t i o n  a c c o r d i n g  t o  PLVERALL n-, 'r) W~c[Gt[T*, 
u s i n g  V i s k i n g  t u b i n g  8 / 3 2  in  f l a t  w i d t h  a s  f i l t e r i n g  m e m b r a n e .  A n e g a t i v e  p r e s s t t r e  o f  
a t x m t  4 o o  m m  F ig  w a s  u s e d .  

T h e  f i r s t  p u r i f i c a t i o n  s t e p  w a s  c h r o m a t ~ g r a p h y  o f  z - g  s a m p l e s  o f  t h e  c r u d e  
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Fig. z. IRc~hrom~tography ot~ t:M-ccltulo~e ,ff the  main enzyme peak  from 5 chromatog .  ~phies 
as in Fig+ i.  Same column and  e lu thm sy ,~ tem a~ in Fig. t. t~.__ ,~, absorba.ncy a t  280 m~;  /~ - - /X ,  

enzym~ act iv i ty .  
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e n z y m e  on 300 ml ( 'M-cel lulose c o l u m n s  (Fig. z).  The  m a i n  e n z y m e  l ~ a k  corres-  
p o n d e d  to 30-4o° / ,  o f  the  a c t i v i t y  pu t  on the  colunm, a n d  a t  least  5-fold  purification 
was usua l ly  ob ta ined .  E n z y m e  f rom 5 c h r o m a t o g r a p h i e s  was  pur i f ied  b y  r e c h r o m a t o -  
g r a p h y  in t he same  w a y  (Fig. 2). A b o u t  6 o - 7 o %  o f  the  e n z y m e  a c t i v i t y  was  recoverc~d 
in the  m a i n  peak ,  w i th  a ~-fold increao-e in specific ac t iv i ty .  T h e  final s t ep  was  ca r r i ed  
ou t  on DEAE-ceLlulose .  The  e n z y m e  f r o m  the  las t  CM-cellulose c h r o m a t o g r a p h y  was  
run  t h r o u g h  a 5o-rr,1 co lum n .  A large inac t ive  p ro te in  peak  was  e lu t ed  in the  first pa r t  
of  the c h r o m a t o g r a m  (not  s h o w n  in Fig. 3)- A b o u t  ha l f  the  e n z y m e  a c t i v i t y  was  
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Fig. 3. C h r o m a t o g r a p h y  o f  t h e  m a i n  e n z y m e  fract ion in Fig.  2 on a 5o-ml  l)~-~AP~.cellulo.~v c o l u m n  
(,~.I i z 5 cm),  GTadient elution wi th  300 ml of a 0.0.5 M pota~ium pl ,osphate buf fer  {pH  7.t0 
in th<- clo~:d wnLxing <h~rn|~r and c~.2io ~I phosphate buffer !pI-[ 7.ol in the reservoir flask. [)orb 
buffews co, t:d,ed ')5% ~luco~e. Elution rate: 4 ml/zo rain. C) -C). absorbancy at 280 role; 

/,..-. ;",. enzyme ac~isrity. 

e lu ted  as a secon(t peak ,  w i t h  n e a r l y  c o n s t a n t  specific a c t i v i t y  f rom f rac t ion  to  f rac-  
t ion,  followed by  another  snlaller peak with abou t  the  same specific ac t iv i ty .  At 
least "~-foht purification was obta ined.  The specific actix '~y of  the  main  peak was 
3tn)(,-400¢) units/mg. The average yield after  the  3 purification s teps was abou t  zo%.  

On re-chromatography of  each peak  on DEAE-cel lutose  only one ac t iv i ty  p~ak 
was or~tamed m the expected position, demons t ra t ing  microheterogenei ty  of the 
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Fig. 4. Rcchromatography on DEAE-cellulosc of the main enzyme peak from chromatography 
as in Fig. 3- Column dimensions: 3 × #5 cnx (3o0 ml). 50o m[ ofo.o 5 M phosphate buffer (pH 7.o) 
in the dose,| .fixing c h i m e r .  El . t ion rate: 9 mll2o rain. O - O ,  absorbar~:v at z8o mx~; ~ - - ~ ,  

enzyme activity. 
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enzyme.  The main enzyme p e a r s  f rom different DEAE-cellulo-~ chromatc~graphies 
were combined  and rechromatographed  on a 3o~,-ml colum~ (Fig. 4)- The enzyme 
ac t iv i ty  ran fairly parallel with  the protein content ,  suggesting a compara t ive ly  high 
rlegree of  pur i ty .  A ~edimentation analysis was carried ou t  with a $pinco AnElytical 
Centrifuge, Model E. Only one sharp .sedimentation bounda ry  was obta ined,  xs-ith 
an observed  sedimenta t ion coefficient of  4.0 .q (Fig. 5). A single determinat ion of  the 
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Fig .  5- S e d i m e n t a t i o n  p a t t e r n  o f  pur i f i ed  h c x o k i a a s e  (Fig.  4). ButTer: o .o 5 M p h o s p h a t e  ( p H  7 o )  
a l so  c o n t a i n i n g  o .5~ o g lucose ,  l ' r o t e t n  c o n c e n t r a t i o n  a b o u t  o ~ 6 ~ .  T h e  e x p o s u r e s  were  t a k e n  z&, 
42. 74 ant i  nob ra in  a f t e r  r e a c h i n g  .i,~ 78o rev . / rmn .  Di rec t ion  o f  s e d i m e n t a t i o n  : f rom lef t  to  r igh t .  

Temp .  7.2°÷ 

molecular  weight  according to ARCHIBALD s gave a value of  about  50 ooo. KL'NtTZ 
AND McDoNALn 2 have previous ly  reporh,d a x,alue of  96 ooo. A possible explanat ion 
of  this d iscrepancy is cleavage of  the enzyme molecule, in the presence of  glucose*. 
Probab ly ,  the  specific act !vl ty  of  our preparat ion is not qt:ite of the  same order as 
tha t  ob ta ined  b y  D,xklw, w AND COLOWlCKL Contrary  to previous findings s, our 
highly purified prepara t ion did not form an in termedia te  pho~phorylenzyme when 
incuba ted  ~5th ATP,  as also reported by  other  workersg, 10. 
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