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P R O  E X P E R I M E N T I S  

An Improved Technique for Rapid Identification of Hemoglobin Chains by Starch Gel Electrophoresis 

The  iden t i f i ca t ion  of h e m o g l o b i n  cha ins  is v e r y  impor -  
t a n t  in t he  s t u d y  of v e r t e b r a t e  evo lu t ion  a n d  in clinicaI 
diagnosis .  The  m e t h o d s  of i den t i f i ca t ion  are, however ,  
usua l ly  labor ious  a n d  t ime-consuming .  

The  ac t ion  of p - h y d r o x y m e r c u r y b e n z o a t e  on  disulf ide 
br idges  in t e r t i a r y  s t r u c t u r e  of p ro t e in s  is a l r eady  k n o w n  1. 
B u c c I  a n d  FRONTICELLI 2 descr ibed  a m e t h o d  for p r epa ra -  
t ion  of ct- a n d  E-chains of h e m o g l o b i n  us ing  p-chloro-  
me rcu rybenzoa t e .  Th i s  m e t h o d  is genera l ly  used for pre-  
p a r a t i o n  of h e m o g l o b i n  cha ins  w i t h  i ts h e m e  groups  8, 

W e  r epo r t  a mod i f i ca t ion  of B u c c I  and  FRONTICELLI'S 
m e t h o d  b u t  s impl i f ied  for c o m p a r a t i v e  purposes ,  to  be  
used in s t ead  of t he  u rea  gel me thod .  

A piece of r e c t a n g u l a r  W h a t m a n  3-ram f i l ter  p a p e r  is 
soaked in a s a t u r a t e d  so lu t ion  (0.5M) of sod ium p- 
h y d r o x y m e r c u r y b e n z o a t e  (HMB).  A n o t h e r  r e c t a n g u l a r  
b u t  smal le r  piece of f i l ter  p a p e r  is soaked  in t he  hemo-  
globin so lu t ion  (1 g/100 ml) to  be  ana lyzed .  B o t h  pieces, 
t he  HIVIB one in f ront ,  are inse r t ed  in t he  gel slot. On run-  
n ing  t he  h e m o g l o b i n  passes  t h r o u g h  t he  c leavage  a g e n t  
a n d  is spl i t  i n to  chains .  

H o r i z o n t a l  s t a r c h  gel e lec t rophores i s  was  car r ied  ou t  
us ing  tris-borate-acid E D T A  buffer ,  0 .036M,  p H  8.1, in 

gel a n d  b o r a t e  buffer  0 .35M,  p H  9.0 in t h e  br idge.  A 
s t r e n g t h  field of 6.5 V / c m  for 4 h was used. 

I n  case of mul t ip le  bands ,  as in  he teroz igous  h u m a n  
hemoglobin ,  i t  is possible  to  i den t i fy  t h e  cha ins  of eactl 
b a n d  b y  a b i d i m e n s i o n a l  sys tem.  The  f i rs t  d imens ion  can  
be  m a d e  in t h e  usual  e lec t rophore t i c  cond i t ions  a n d  t h e  
second one as descr ibed  a b o v e  b u t  inse r t ing  a n a r r o w  
piece of t h e  f i rs t  gel c o n t a i n i n g  t h e  b a n d  to be  ana lyzed  
in s t ead  of t h e  f i l ter  paper .  

T h e  e lec t rophore t i c  p a t t e r n  o b t a i n e d  is c o m p a r a b l e  to  
t h e  one inc luded  in B o c c i  a n d  F~ONTICELLI'S paper .  The  
fas te r  b a n d  was iden t i f i ed  as /~- an d  t h e  slower one as e- 
cha in  2 (Figure).  

Our  m e t h o d  s u b s t i t u t e s  t h e  u rea  gel w i t h  the  fol lowing 
a d v a n t a g e s :  1. c leavage  is m a d e  w i t h  he ine  groups,  
the re fo re  i t  is n o t  necessa ry  to h a v e  a p rev ious  s epa ra t i on  
of g lobin;  2. t h e  iden t i f i ca t ion  of h e m o g l o b i n  cha in  b a n d s  
can  be  m a d e  b y  perox idas ic  a c t i v i t y ;  3. resul t s  can  be  
o b t a i n e d  in a b o u t  3-5  h ;  4. on ly  n o r m a l  e q u i p m e n t  for  
s t a r c h  gel e lec t rophores is  is r equ i r ed ;  5. b y  a b i d i m e n -  
s ional  s y s t e m  i t  is possible  to  d e t e r m i n e  t h e  types  of 
cha ins  of each  h e m o g l o b i n  b a n d  w i t h o u t  labor ious  separa-  
t i on  a n d  pur i f i ca t ion  p rocedures ;  a n d  6. i t  c an  be  used in 
p o p u l a t i o n  screening  5. 

Resumen. Los au to res  dese r iban  u n  m6todo  s imple  de 
ident i f icac i6n  r s  de cadenas  de h e m o g l o b i n s  u s a n d o  
p - h i d r o x i m e r c u r i b e n z o a t o  de s6dio como agen te  de 
clivaje,  d u r a n t e  la  electroforesis  en gel de a lmid6n .  
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Bidimensional starch gel final electrophoresis showing the differences 
between/~-ehains of Hb A, Hb S, Hb C. A piece of gel containing 
Hb A (2), Hb S (3) and lib C (4) bands was inserted into the gel with 
HMB (origin, O). Slower band = ~-ehain, faster band =/~-chain. In 
(1) Hb AS for comparison showing (+ -->--) Hb As, l ib A, Hb S, 
non-heine protein and l ib A 2 bands. Amido black 10 B stain. 
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