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same time a significant, but less pronounced, decrease of their PP-ATP exchange 
activity was observed. Proteins, non-precipitable at pH 5.1, appeared during the 
incubation, and from the incubation mixture a nucleotide-free enzyme preparation 
could be obtained by  the same method, which was used for the preparation of the 
S-protein. The transfer activity per mg protein was considerably higher in this 
S-protein from the incubated pH-5 fraction than in the S-protein obtained from the 
pH-5 supernatant 2. At the same time, however, a higher activity of PP-ATP exchange 
was observed (Table I). 
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A comment on the pH-dependent dissociation of haemoglobins 

I t  is known that  normal adult human haemoglobin (Hb-A) dissociates reversibly 
both at low pH (5-5.5) 1 and high pH (11-I1.2) e into units having half the molecular 
weight of the parent molecule, and evidence has been adduced which indicates that  
the dissociation is asymmetric with respect to the four peptide chains (a2/72) in the 
molecule 3, 4 

These observations have a bearing on the question of the different resistance of 
Hb-F (foetal haemoglobin) and Hb-A to denaturation by alkali. Under selected 
conditions ~ (pH about 12.8) the reaction follows apparent first-order kinetics with 
t, k values (i.e. time for 5o % conversion to alkaline haematin) at 2o ° of xI sec and Io3o 
sec for Hb-A and Hb-F respectively. A mixture of the two species thus gives a first- 
order reaction plot consisting of two linear components with widely differing slopes, 
joined by an intermediate curved region. 

Hb-F- - i f  its behaviour is comparable with that  of Hb-A- -mus t  have dissociated 
into half-molecules, a2 A and y F, well below this pH, and Hb-A into a)  and fi~; the 
a-chains are reported to be common to both species6, 7. Since Hb-A is wholly labile to 
alkali, both the a A and/?)  chains must be rapidly denatured. I t  seems therefore to 
follow that  the alkali resistance of Hb-F is a property of the 7~ units. Furthermore, if 
it indeed consists of equal proportions o~ alkali-labile and alkali-resistant chains, there 
should be a marked change in slope in it~ denaturation-rate plot, corresponding to the 
presence of a resistant portion amounting to 5o To of the total Hb-F, irrespective of 

A b b r e v i a t i o n s :  Hb-A,  n o r m a l  a d u l t  h u m a n  ha e m og l ob i n ;  Hb-F ,  h u m a n  foetal  haemoglobin .  
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any further dissociation that  the ha]f-mo]ecuies may  undergo. This is not  ns fact 
observed. 

Two possib]e explanat ions present then~se]ves: f irst]y, that  J-Ii)-F n~. F not  disso- 
ciate Jn the same way  .:~s Hb-A ; secor~d!y, tha.t the dissociation '.~quilibrhu~ [s a. d e w  
one, so that  under the stated condit ions denaturat ion ]-as occurred before disso<:b<Jon. 
In order to Jnvestig;~te the ./~rst of these possibJlitie< cord-blood ]~a.e~ ~og]obir~ (75 % 
Hb-F,  25 % Hb-A) was dialysed against o.]: M N~sfSO:s (pit  xz.r) a~id sodium p]~os- 
phate buffer (pH ~z.6, l o.s2) and e:.:amined i~ the ultra.centrffug,, at n prc.te]u co~s- 
centration of about  o 7 <.',}. ]~'Iolecmlar-weight detern~inations were mad~ by the. met:hod 
of  ARCHIBALD s, according {o procedures used by ([HARL~¥OO]:) !?. "]*]O ])8]-t ia]  speci] '~c 

vo lume of hael>og]ob}p v, as take~ ss o.749. A t  p H  xz..r a $20: .: yah',< cf s.d2 wh.h an 
a t tendant  mo]ecub~r weight  of 53,000 was obtained, corr~sp<-~diw.~ e ' : ide~t lv to 

,',h. ~.~.d {'~ .... ,-'1, t im dissociation of the H i ' -A  port ion c)~.]~:. ()n th, ~ orb.or haond, at " J " " 
solut ion fu l l  3 retains t]}< spectroscopic characteristics of ]memoglob{n io< so: ie days) 
the Ss0,~, value ~as  2.so and the mo]ecu]ar weight 32:5oo, Jndicstil~ t t!,}~ t c< m!s]cte 
dissociatSon had occur<cd. The dissociation equi l ib r ium of Hb- t :  is t]sus s~ffted 1:o-- 
wards higher pH  con:pa<ed ;,vJth Hi>A, but at the. p}{ ", ~duc at which the dc'nat;;ratio> 
rate measurements ~re made, 1:he molecule Js uex ertheless dissociated. 

In order to e]Jmim:t, compl icat ions ~trish]~4 J:oi]q !:1~0 possibi]}1:>: i:[mt t im diss()cia 
t ion process ma}: be s}ow, and to ensure tha t  the pJ~,:n~cnt subjcc1:~d to ck'n~ turatJo;: 
was iu fact d issociated the cord-blood haemog]obJ.u wa.s/~rst d.ia]vs~:d ~or s:4 h at 4 ° 
against buflers of p H  z~:.]: to z~.6. The rea('tiou s v<ms then folic,.ved ~J~o-ometdcnll}" 
(inteHerence filter, nm.:.:imum tra.nsmJssJon (is 5 us/,.). 2¢o change i!~ sJope ~])n~t f::o;n 
the in i t ia l  section cor;-,.sponding to the ]{])-A. comp,,x}ent was observed, a.~ad ihe:e  
were no signif icant di i:erences from the normal - ra te  curve for cord blood ]~aen~oi}.sal.cs; 
extrapolation of the terminal linenr part  of the ]-'lot led as berc'r,, :o a.r intercept 
corresponding to 75 % Hb-:F in the mixture. 

} t  is di l l }cul t ,  the,,-eXore, to escape t-]m conch.~sion ei ther tha t  t}.',~ c,-chab>" <.,~ Hb-A 
and H b - F  are not  precisely ident ical  'c¢ith respect i:c; pe])tide si:.'ucture o:: ]-iaem- 
protei~. [inkage, or tl]:'.t other factors may  enter into 1:he dissoc}¢tion at high !)]:[, n: 
par t icu lar  that  i t  might  1)c svmmet :ica] rather  thau as}:mmetrica]. ~f such is in fact 
the case, the results o1 a number  of ]<,.'l-)r]clisatio;~ experiments on ]r,.n::"ar~ haemo- 
globius carried out ;.t ]sigh pH vco~ild be operi to re-h~l:erpretatio> ~.~c< 
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