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The haemolymph of larvae of the insect Chironomus thummi thummi con- 
tains at least nine d i f fe ren t  haemoglobins. Three of these h ~ o b i n s  
(CTT I ,  l l I ,  and IV) are monomeric under a l l  condit ions. The other haemo- 
globins are dimeric at low pH (<pH 5.5), whereas at high pH (>pH 8.5) they 
are monomeric. 

The dimeric haemoglobins have been separated from the monomeric haemo- 
globins by g e l - f i l t r a t i o n  on Sephadex G50 in 40 mM phosphate buffer pH 5.6. 
The f i r s t  step of separation of CTT I I ,  which is composed of homologous 
chains, has been performed by ion exchange chromatography on SP-Sephadex 
C50 by stepwise e lu t ion with 5 mM b is-Tr is  buffer pH 5.6 ( f rac t ion I ) ,  5 
mM b is -Tr is  buffer pH 7.6 ( f rac t ion I I )  and 50 mM b is -Tr is  buffer pH 7.6 
( f rac t ion I I I ) .  Fraction I I I  which contains CTT I I  is fur ther  f ract ionated 
on DEAE-Sephadex A50 (6 x 55 cm) in a l inear  sa l t  gradient at pH 9.0 (5 1 
15 mM Tris-HCl plus 5 1 15 mM Tris-HCl in 200 mM NaCl). The homogeneity 
of CTT I I  has been checked by disk electrophoresis.  

The 02-binding curves of CTT I I  are hyperbolic ( n = 1.0). The 02 ha l f -  
saturat ion pressure, p~/2(02), is pH-dependent. Therefore, the a l los te ry  of 
CTT I I  is characterized by a Bohr-effect (heterotropic interact ions),where- 
as cooperat iv i ty  between the two subunits (homotropic in teract ions)  are 
apparently not observable in equi l ibr ium studies. The Bohr-effect curve is 
characterized by an in f l ec t i on  point at pH 7.3, an amplitude Alog p~/2(02) = 
1.7, and a Bohr proton release of -Alog p~/2/ApH = 0.77 mol H + per mbl 02. 

The 02 dissociat ion k inet ics measured by dioxygen pulse experiments de- 
monstrates between pH 7.0 and pH 9.5 two apparently successive time cour- 
ses, i .e .  in the <90 ms- and >100 ms-ranges. The fast  and the slow reac- 
t ions are a t t r ibu ted to dimeric and monomeric f ract ions respect ively.  The 
o f f - ra te  constants of both reactions are pH-dependent, with an in f l ec t i on  
point  at pH 6.8 for  the fast  reaction. The exact accordance of the pH de- 
pendences of the o f f - ra te  constants of monomeric CTT IV and dimeric CTT I I  
indicates,  that  the t e r t i a r y  s t ructure- l inked heterotropic interact ions 
are the same in the subunit and in the oligomer. 

The on-rate constants have been calculated on the basis of equi l ibr ium 
and o f f - ra te  constants. While the on-rate of the monomeric haemoglobin 
CTT IV is independent of pH, that of the dimeric CTT I I  is pH-dependent 
with an in f l ec t ion  point at pH 7.8. I t  is assumed that the pH dependence 
of the on-rate in CTT I I  or ig inates from the monomer-dimer aggregation 
equi l ibr ium. 

A possible cooperat iv i ty  between the subunits of CTT I I  postulated on 
the basis of po lyster ic  l inkage theory and k inet ic  resul ts could not be ob- 
served. Formation of met haemoglobin during the 02-binding experiment leads 
to valency hybrids with only one 02-binding s i te  per dimer. Therefore, ex- 
periments demonstrating the polyster ic  linkage behaviour of CTT I I  must be 
performed with the redox-inact ive l igand CO. 


