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Pure native globin from human hemoglobin : preparation and 
some physico-chemical properties 

I n  the  course of research on hemog lob in  resynthes i s ,  we became  in t e re s t ed  in o b t a i n i n g  a su i t ab le  
p r e p a r a t i o n  of pure  g lobin  f rom h u m a n  hemoglob in  and  in s t u d y i n g  some of i ts  molecu la r  charac-  
te r is t ics .  I n  fact,  v e r y  l i t t l e  i n f o r m a t ion  has  so far been ava i l ab le  a b o u t  the  p roper t i e s  of th is  
p ro t e in ;  GRAL~N 1 has  shown t h a t  g lobin  p r e p a r a t i o n s  ob t a ined  by  the  m e t h o d  o! ANSON AND 
MIRSKY 2 f rom horse hemoglob in  did not  behave  in the  u l t r acen t r i f uge  and  in diffusion e x p e r i m e n t s  
as a monod i spe r se  componen t .  E l e c t ropho r e t i c  s tud ies  wi th  h u m a n  g lobin  h a v e  also been de- 
scribeda, 4. However ,  in al l  t hese  cases no ev idence  has  been p resen ted  t h a t  the  g lobin  was  in 
the  t r u e  n a t i v e  s t a t e ;  the  r e c o m b i n a t i o n  p r o d u c t s  ob t a ined  wi th  these  globin  p r e p a r a t i o n s  of ten  
showed differences f rom the  n a t i v e  hemoglobin .  We bel ieve  t h a t  the  bes t  c r i te r ion  for j u d g i n g  
t he  n a t i v e  s t a t e  of hemog lob in  is the  s t u d y  of the  oxygen  equi l ib r ium.  I t  m u s t  be po in ted  out  
t h a t  the  on ly  d a t a  on oxygen  e qu i l i b r i um  ava i l ab l e  in the  l i t e r a tu re  are those  g iven  by 1)AVIES 5 
who has  shown for r econs t i t u t ed  hemoglob in  a loss of the  Bohr  effect and  of heme-heme in te rac t ion .  

In  our  expe r imen t s ,  g lobin  was  p r e p a r e d  as follows: a sal t - f ree  so lu t ion  of h u m a n  oxy-  
hemoglob in  (crys ta l l ized  f rom a m m o n i u m  sulphate)  was t r e a t e d  w i t h  2o-2 5 vol. of acid ace tone  
a t  - - 2 o ° ;  a f t e r  t 5 min  the  suspens ion  was  cen t r i fuged  a t  s ame  t empera tu r e .  The colourless 
p r ec ip i t a t e  was  d issolved in cold d is t i l led  water ,  d ia lyzed  aga i n s t  d is t i l led  w a t e r  for a few hours  
and  t h e n  a g a i n s t  o.ooI 5 M N a H C O  3 for a b o u t  3 ° h. 

The e lec t rophore t ic  p a t t e r n  of g lobin  p repa red  by  th i s  m e t h o d  shows one single homogeneous  
and s y m m e t r i c  componen t  which m i g r a t e s  a t  p H  7 wi th  m o b i l i t y  U = o.2. l o  -5 .  

Fig. ~ shows the  s e d i m e n t a t i o n  d i a g r a m s  of 0 . 6 %  solu t ion  of h u m a n  g lobin ;  the  globin 
behaves  as a monodisperse  s y s t e m  and  one s ingle  homogeneous  and s y m m e t r i c  b o u n d a r y  is present .  

Fig. i. S e d i m e n t a t i o n  d i a g r a m s  of 0.6 % h u m a n  globin,  d issolved in o.ooi 5 M N a H C O  a. E x p o s u r e  
3 ° min  a f te r  r each ing  full speed (59,78o r.p.m.) and  the rea f t e r  a t  8 min  in te rva ls .  

The  s e d i m e n t a t i o n  coefficient, e x t r a p o l a t e d  to  zero p ro te in  concen t r a t ion  was  ,b'~0 = 
2.55. tO - l a .  

In  diffusion e x p e r i m e n t s  the  globin  p r e p a r a t i o n s  showed a h igh  degree of h o m o g e n e i t y  and  
the  ave r age  diffusion coefficient was  found to  be D2o = 5.49" io  v. 

On the  bas is  of s ed imen ta t i on ,  diffusion and  pa r t i a l  specific vo lume  (5 = o.75 ) the  molecular  
we igh t  was  ca lcu la ted  to  be 42,ooo and the  f r ic t ional  ra t io  ///o, 1.75. The coupl ing  c a p a c i t y  of 
these  g lobin  p r e p a r a t i o n s  for p r o t o h e m a t i n  was  3-7 g h e m e / l o o  g globin,  i.e.-4 moles of proto-  
h e m a t i n  for each 60,ooo g globin.  H e m o g l o b i n  r e c o n s t i t u t e d  from th i s  g lobin  is equal  to the  
n a t i v e  p i g m e n t s  as regards  i ts  physical ,  phys ico -chemica l  and  phys io logica l  p roper t ies  (oxygen 
equi l ibr ium) .  

The  d a t a  repor ted  above  d e m o n s t r a t e  t h a t  the. p ro te in  t h u s  o b t a i n e d  is to be considered 
as pure  n a t i v e  globin,  which offers exce l len t  poss ibi l i t ies  for s tud ies  on the  s t ruc tu r e  of hemuglobin .  

F u r t h e r  resu l t s  on the  cha rac te r i s t i c s  of the  h u m a n  globin, on i ts  r e c o m b i n a t i o n  wi th  hemes 
and on the  p roper t i e s  of r econs t i t u t ed  hemoglob in  wil l  be repor ted  in detai l .  
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