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The results of acid—base titration in Kl solwiions
of mative and copper-free hemocyanin {Hey) from
Detopus valgaris {Cephalopoda) have been intarpreted
as an indieation thai each of the two copper sloms in
the active site s bound to four non carboxylic grouos
of the protein [1]. The participation of amino groups
ran be discarded on the basis of chemical analyses
after exhaustive acetylation of the native protein fol-
lowed by the removal of copper [2].

These experiments, however, give no indication
about the natore of the amino acids involved. In fact,
in the newtral region an equal number of histidines are
tifrated in native and copper-free Hey which accounis
for only 65—70% of the total groups present: more-
over, in the basic region there are too many aroups
which cannot bs differentiated. The absence of 2
significant difference between the titration corves of
native and copper-free Hey above pH 6 snggests that
the metal lipands are stab.lized in 3 hydrephobic
- region of the protein even after acid denaturation.

Om the basis of the finding that in low concentra:
tions of urea and guanidine Hey dissociates in subuniis
with a low molecular weight wvithout Josing iis ability
1o rombine reversibly with oxygen, new acid—base
_ titration experiments of native and copper-free nrotein

from Qcropus. Pm’garz's have been carsied ont from
-pH 4 10 10 in the presence Df 3 M urea and 0.5 M

gua-HCL.

In these conditions 14 histidyl groups with a

pK;,,; of 6,7 are litrated in mative Hey per functional
unit (50,800 dalions) containing iwo copper atoms.
{the same occurs in KCI solutions). After remioval of
copper, besides 14 histidyl groups with the same pK;p,
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value, 6.8 rmore histidines zre tizrated which have a
pK,.. equal 1o 6.2. Equel resuits are obtained in the
presence of 3 M area plus 0.3 M thicurea or ildocyan-
aiz. Reminding that 15—-20% of 1 1012l conper i3
still present in the apo-tey preparaiicns vsed {3,
these results indicate that, over 272 hisikly! groups
present per functionzl unit {4], 3 are involved in the
active site.

This conclusion is supporied by L.D. speetra which
show ihat native and apo-Hey are stracturaliy identical
except for the binding site {5]. In 3 M urea native Hey
maintaing e same siracture a2 in KL solutiens; the
little differences given by apo-Hey in the same experi-

~mental conditions cannot be aseribed to the exposure

of the residual 357% histidines but are betier interpreied
as due to siroctural modifications at the level of thr
binding site Tollowing the resnoval of copper.

That no conformational changes of the whels Hey
molzcule oeear in the conditions used, s asp inferred
from cther measuraments. In the presance 5f increas
ing amounts of urea, the intrinsic viscosity of the pro-
tein solution remains anchzng-d up to 2.5 M urea, A
this vahue g sudden ircrease is cbhserved in the native
as well as in *he copper-free Hey 5, 71, Since a disso-
ciation of the proisin would diminish the hydro-
dyramic volume, this increase tan be explained only
by assuming a swelling of the molectle which, being
ht same in native and copper-free Hey, would pmﬁme

. the same effects In toih proteins.

‘On the basis of these data, it is assnmed that in Boy
&ach copper atom of the active site Is bound 1o four
histidines in a sirongly hydrophobtic environment. As

* shown by the speciruphotomeiric iitration of native
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and apo-Hcy in KCl aswell as in thicusea znd thio-
eyanate [8], two tyrosyl groups are involved in the
- ozygenation reaction, This also seems confirmed by

the C.. spectra in KICl end in 3 M urea solutions [3].

ldentical resulls have been obtained with the Hey
of Carcinus moeras and Linmudus polyphemus
{Arthropoda).
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