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PROCEEDINGS OF THE BIOCHEMICAL SOCIETY

The 506th Meeting of the Society was held at the Univer8ity of Cambriclge on Tuesday and Wedne8day,
7 and 8 July 1970, when thefollowing paper8 were presented:

COLLOQUIUM ON '1HAEMOGLOBIN AND MYOGLOBIN'

Stereochemical Effects of Amino Acid Sub-
stitution in Abnormal Human Haemoglobin

By M. F. PEmuTz and J. GREER. (Medical Researoh
Council Laboratory of Molecular Biology Cambridge,
CB2 2QH, U.K.)

Over 100 mutant human haemoglobins are
now known; in most of them a single pair of
amino acid residues is replaced in either the a-
or the ,B-chains. About half the replacements occur
on the surface of the haemoglobin molecule and are
innocuous, at least in heterozygotes. Replacements
in one of the two pairs of contacts between a- and
,B-chains (aIl92) tend to affect the interaction
between the haem molecules, so that the oxygen-
equilibrium curve becomes hyperbolic rather than
sigmoid (Perutz & Lehmann, 1968; Perutz, 1969).
X-ray analyses of several ofthese mutant haemo-

globins have been carried out by using a method
that is very sensitive to small perturbations of the
mutant as compared with the wild-type structure.
The results show a great variety ofeffects, some pre-
dictable, others unexpected. Predictably, a replace-
ment of an asparagine residue by a threonine
residue in a position where the y-methyl group of
the threonine residue gets in the way of the por-
phyrin ring causes perturbations throughout the
fl-subunits, but unexpectedly these perturbations
also extend to the a-subunits [haemoglobin Kansas,
G4(102)fl]. Replacement of an arginine residue by
a leucine residue at FG4(92)a causes no perturba-
tions in the deoxy form, but extensive ones in the
oxy form, of the molecule (Greer, 1970).
The properties of these mutant haemoglobins

suggest that the most important pathway of
haem-haem interaction goes through the contact
ocl92. Haem-haem interaction cannot occur if the
structural transition between the oxy and deoxy
forms is inhibited. We had therefore expected such
inhibition to occur in the mutant haemoglobins
where Hill's constant is close to unity. However,
this is not true. It appears that small perturbations
in either the oxy or the deoxy forms may be
sufficient to stop haem-haem interaction, for
reasons which are not yet clear.
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Vertebrate and Insect Haemoglobins

By G ARH D BRAumNITZm. (Max-Planck-In8titut
fur Biochemie, MunicIA, Germany)

Chironomu8, a relative of Dro8ophila, possesses
only four giant chromosomes. It has been reported
that there are over 1500 species of Chironomua
(Thienemann, 1950). I have studied the haemo-
globins obtained from the larvae of (hironomu8
thummi thummi (Diptera). Large amounts of these
genetically uniform larvae, known to contain about
1% of haemoglobin, could be obtained in Europe.
Svedberg (1934) has shown that the molecular
weight of haemoglobin isolated from Chironomu8
plumosus is in the order of 32 000.
A great number of haemoglobins are present in

Chironomu8 thummi th., as shown by the analysis
of haemoglobin components. These haemoglobins
were separated into a monomer and a dimer form
by Sephadex chromatography. However, as shown
by column chromatography (Braun, Crichton &
Braunitzer, 1968), they contain at least 12 different
components, which differ from each other in a
uniform and continuous manner. Most of these
haemoglobins can be differentiated by N- and
C-terminal end-group analysis. The amino acid
ratios of these haemoglobins vary enormnously.

Also, relative to haemoglobins isolated from
other species, they contain few histidine residues
and a great number of apolar residues, especially
isoleucine and phenylalanine. I have crystallized
one of the monomer forms, component III (CTT-
M), and have recently determined its primary
structure through the sequence analysis. The
amino acid sequence of component CTT-III is
variable in two positions; these positions contain
two simultaneous substitutions of neutral amino
acids (Thr/Ile and Pro/Ile). Further, two amino
acid insertions, one leucine and one alanine, were
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