METHODS FOR STRUCTURE DETERMINATION

vapor diffusion method at 20°C. The crystals of azurin-I belong
to the monoclinic crystal system and have space group €2 with
unit cell parameters of a=130.6A, b=544A, c=74.7A, and b=96.1.
Four molecules are in the asymmetric unit. The crystals of azurin-
I belong to the tetragonal crystal system and have space group
P4122 with unit cell parameters a=b=52.6A, c=100.7A. Only one
molecule is in the asymmetric unit. They diffract up to 2.8A and
2.0A resolutions, respectively. Their crystal structures were solved
by molecular replacement method using AMoRe in the CCP4.
Molecular structure of Azurin Il from Alcaligenes Xylosoxidans
NCIB 11015 was chosen as a starting model for both azurins. The
refinement for both azurins is being carried out by XPLOR.
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A novel iron centre in desulfoferrodoxin from sulfate
reducing bacteria D.desulfuricans ATCC 27774 (DFX) has
been structurally characterized: this center contains a single
Fe atom octahedrally coordinated to four equatorial histidines,
one axial cysteine and one axial water molecule, and unlike
most other iron centres in proteins, it is exposed to the sol-
vent, rather than buried within the bulk of the polypeptide
chain. The three dimensional structure of DFX contains two
domains linked by a short stretch of aminoacid residues. The
larger domain is associated with the novel Fe centre. The
smaller domain contains a desulforedoxin-like Fe-S, centre
(DX). This presentation will focus on the structural details that
can be pexceived from the current model and will include a
comparison between DX and the DX-like domain of DFX. The
crystal structure of DFX has been determined to 2.5 A by the
MAD method using data measured at the ESRF. The current
R- f’lCtOl value is 76 0 % (Riree 34.0 %). Refinement against
1.8 A data measured at SRS-Daresbury is in progress.
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The structures of cytochrome ¢’ from Rhodobacter capsulatus
(RCCP) strain M 110 have been determined by the molecular re-
placement method. Iron anomalous scattering data were also used
to confirm the molecular replacement solution. The structures are
refined at 1.72 A and 2.0 A resolutions to R values of 15.0% and
16.3% respectively. The RCCP molecule is a dimer and each of
the identical 129 residue subunits folds as a four-helical bundle
with a covalently bound heme group in the center. This structural
motif resembles that of cytochromes ¢’ reported from
Rhodospirillum molischianum (RMCP), Rhodospirillum rubrum
(RRCP), and Chromatium vinosum (CVCP). However, the archi-
tecture of the RCCP dimer, that is, the mode of association of sub-
units, differs substantially from that of the other cytochromes c’.
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In the RCCP dimer, the subunits are roughly parallel to each other
and only helix B of each subunit participates in formation of the
dimer interface. In RMCP, CVCP and RRCP the subunits cross
each other to form an X shape, and two helices, A and B, of each
subunit are involved in the interactions across the dimer interface.
Structural comparison of four cytochromes ¢’ reveal that they can
be divided into two groups. In group 1 cytochromes ¢’, CVCP and
RCCEP, the amino acid sequences and the folding of subunits are
arranged in such a way to allow the formation of a large groove
between helices B and C with direct solvent accessibility to the
heme sixth ligand position. There is no such groove in group 2
cytochromes ¢’, RMCP and RRCP. This may account in part for
the differences in carbon monoxide binding.

An X-ray structure analysis of n-butylisocyanide-bound

“Rhodobacter capsulatus cytochrome ¢’ was also carried out at 2.4

A resolution.. A comparison of the ligand bound structure with that
of the native protein reveals that a significant conformational
change of amino acid residues occurs in the heme vicinity, accom-
panied by a rearrangement of the hydrogen bonding pattern. The
results suggest that heme puckering in cytochrome ¢’ is a unique
mechanical mechanism which may control the dissociation of the
dimer to monomers upon ligand binding.
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Crystal structures of V8A and V3N mutants of Clostridium
pa@teunanum rubredoxin (Rd) have been determined at 1.68A and
1.82A resolution data giving final R-values of 14.10% and 14.40%,
respectively. The structure determinations were pursued to en-
hance observations from recent studies in which redox potentials
of several Rd mutants were determined!. In these studies, site-
directed mutagenesis was used to study the effects of mutations
resulting in surface charge changes near the Fe(Cys), site of Rd.
As predicted by simple electrostatic considerations, Rd mutants
with positively charged arginine residues in place of neutral sur-
face residues (V3R and L41R) exhibit significant increases in the
Fe(II/11I) reduction potential. However, significant increases in
reduction potential were also seen in mutants where the local neg-
ative charge was increased (V8D and L41D), and also when neu-
tral residues were replaced by other neutral residues (V8A and
V8N). These findings suggest that reduction potential changes
are not dominated by electrostatic effects. Rather, it has been pro-
posed that these reduction potential changes are due to increases
in the local dielectric at the Fe(Cys)y center. Under this hypothe-
sis, increasing the local dielectric, e.g., by increasing the solvent
accessibility of the Fe(Cys), site, would increase the reduction
potential. In comparison with the Rd wild-type structure, the VSA
and V8N mutants show increased solvent accessibility at one of
the cysteine sulfurs (S-Cys42).
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