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The N-terminal  residues of five different human haemoglobins 

Since  t he  i n t r~duc t i , ) n  ~1' ~:\x(;t~:F~'~ d in i t r (~phenyI  (I)N{')  tm~ce~hwe fin" the  iden t i f i ca t i~m 
~,f N - t e r m i n a l  r e s i d u e s  in tw, Jteinsl t h i s  t e c h n i q u e  ha s  a lso  been a p p l i e d  to  s,)ine h u m a n  haennJ  
gh)bins ,  l)olUl'lr.R AND ~AX(iEI~ 2 ft>r i n s t a n c e  fl)und 5 valyl  gl-~nlps in N - t e r m i n a l  p~)siti(m i11 the' 
n ~ r l n a l  a d u l t  haem~)gl~H~in ( H b - \ ) .  wh i l e  in t h e l a a e m o g h H ) i n  fr~m~ cord  1)lood <hal 5 _,.t> N - t e r m i n a l  
r e s i d u e s  of t he  s l lnle  a ln i l i t l  ac id  were p r e s e n t .  I .a ter ,  IIAVINI;\  :l de sc r ibed  the, presen~:e ~)l' .5 N 
t e r l n i n a l  ~alyI  r e s i d u e s  in s i ck l e  cell h a e n ] o g l o b i n  (Hb-B) .  

In t he  e x p e r i m e n t s  d e s t r i b e d  beh~w the  u u m l l e r  of d i l t e r e n t  h u m a n  li;tun~(igl(,l)ins ~ lud ied  
in t h i s  w a y  is e x t e n d e d  t(, l i b  (" and  Hh-F.,  wh i l e  more() \ 'e r  t he  t/r~)cedure is r e p e a t e d  for t he  
pu r i f i ed  f(~etal haennsghsl,i i~ ( l i b  1:). The  l i b - \  was  ~/1)tained from1 bh~)d ~amples  ~)f l ab<nn to rv  
~ o r k e r s :  t h e  H b - I I  fr(ml p a t i e n t s  w i t h  a s i ck le  cell  a n a e m i a ;  t he  HI)-C f rnm p a t i e n t s  w i t h  h~m~;- 
z_vg(ms H b - C  d i s ea se  4 ~ll](I t he  p u r e  Hb- l "  from] s o m e  samt) les  (~f cord  l)l~5od, t he  a d u l t  cn tnp( )nent  
b e i n g  r e m o v e d  b\" t h e  a l k a l i n e  d e n a t u r a t i ~ m  t e c h n i q u e  d e s c r i b e d  b y  CHFn~OFV 5. The  H15 1" was  
d e r i v e d  f rom the  b l ~ d  ~f a p a t i e n t  w i t h  t he  h e t e r o z y g o n s  H b - E  d i sease  6. \ s  we had  n~Jt ye t  
s u c c e e d e d  in s e p a r a t i n g  th i s  al)n~wmal haemoghH/ in  from the  n( lu l t  c , )n l t ) ,ment  t he  ~ s t i m a t i o n  
was  c a r r i e d  ~sut u s ing  a m i x t u r e  ~sf these  t w o  haem~)gh)bins  (55.5 % H b - \  ;rod t4 .5  % Hb-l '] ,  
e s t i m a t e d  bv  t he  T i se l i u s  m~)\i l]g b (mn( l a ry  met ln )d) .  The  haeln<@(~bins were  prepare<t  b\ '  t h e  
me th ( )d  p r e v i o u s l y  de sc r ibed  v a n d  t h e n  c~mver ted  tt~ g loh in .  

NANGI£R'S D N I '  p r o c e d u r e  was  e s s e n t i a l l y  used  l'()r the  a m d y s i s  of t i le  N - t e r m i n a l  aliiim~ 
ac id s :  t he  l)N1)-gh~l)in, (~btained by  t r e a t i n g  t he  p r o t e i n  w i t h  I : D N H  2, was  h y d r ( @ z e d  b y  r e f l u x i n g  
w i t h  b N h y d r o c h l o r i c  ac id  hw 4 s hours .  The  d i n i t r o p h e n y l  amint5 ac ids  were  e x t r a c t e d  f rom 
the  a r i d  h y d r o l y s a t e s  int() e t h e r  a n d  a n a l y s e d  in the  d a r k  by  the  t )aper  c h r ( m i a t o g r a t ) h i c  m e t h ~ d  
r e c e n t l y  <le~eloped I)v l.].:\-v ~ The  i d e n t i i i c a t i ( m  was  ca r r i ed  o u t  by  a d d i n g  kn<~wn I ) N l ' - a m i m ~  
ac ids .  Q u a n t i t a t i v e  r e s u l t s  were  ~H)tained by  c u t t i n g  ou t  the  spo t s  and  e x t r a c t i n g  t h e l n  w i t h  
w a t e r .  The  (spt ical  d e n s i t i e s  a t  3fie m H were  r e a d  in the  H e e k i n a n  mode l  D/"  s l )eetroph~)t~mleter .  

O n l y  va l i ne  was present  as N - t e r m i n a l  g r o u p  in the  l ive h u l l l a l ]  hc/em(Jghsl)ins s tud ied .  The  
q u a n t i t a { i v e  resu l ts  are g i \ e u  in Tab le  1. The assunle(t reel. w t .  (~f the  pr(steins was f) f>,ooc).. \  
b reakd~ /wn  c<>rrecti,m fact~tr o f  1.25 5 was tlse([ {IS fin o(, ()l' l ) X l ) - v a l i n e  renla i l le( [  during4 the  ;ici(i 
hvdr (Hv~ is .  
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~-Tb;RMINAI. I/FSII)UI~2S OF FIVE tJUMAN (;LOBINS 

(;[,hin .\'umber ()i v~llim' r~ siduex .lie(in Assumed 

H b - \  4"7: 4 ->: 5 .(5 4 .o 5 
Hb- lg  4"N5; 4,s 4 .<~ 5 
1115C 4 .8: 4.7 4.75 5 
Hb-IC 5. i 5 
Hb- I :  " .5;  E.8: -'.4; z.o - . :  ~, 

| :rmm t i le  d a t a  p r e s e n t e d  in T a b l e  ] i t  wi l l  be  c l ea r  t h a t  t i le  l m e m o g l o l ) i n s  :\, 1/, (; a n d  lq 
c o n t a i n  f ive m o l e c u l e s  ~sf v a l m e  as N - t e r m i n a l  a m i n o  acid,  whi le  in t he  pu r i f i ed  foe t a l  h a e m o g l o b i n  
~)nly ~> N t e r m i n a l  v a l y l  g r o u p s  are  p r e s e n t .  The  r e s u l t s  (,f t h e  a n a l y s e s  of t t b - A ,  H b - B  and  H b - F  
a re  in good  a g r e e m e n t  w i t h  t he  d a t a  m e n t i o n e d  above .  I t  will  be  noted  t h a t  b o t h  t he  n u m b e r  
()f N - t e r m i n a l  r e s i d u e s  and  t he  a i n i n o  ac id  c o m p o s i t i o n  of the  h a e m o g l o b i n s  :\, B, C and  1~ 4,~I 
a re  n e a r l y  t he  same ,  w h i l e  t h e  Hb-V (l if ters f rom all  t h e s e  h a e m o g l o b i n s  in n l a i l y  r e s p e c t s  v. The  
d i f f e rences  b e t w e e n  the  h a e m o g l o b i n s  A, B, C a n d  E m a y  be  caused  b y  c h a n g e s  in t he  s t r u c t u r e  
of the  p o l y p e p t i d e  cha ins  of t he se  p r o t e i n s ,  t he  fl}etal c o m p o n e n t  be ing  a q u i t e  d i f f e r e n t  p r o t e i n .  
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