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Anextension of Sayre’s equation is developed for a structure formed
by a single heavy atom and L. number of equal and well resolved light
atoms in the unit cell. Sayre’s equation may be written as
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for a squared structure of electron density p2 (r). The structure fac-
tors corresponding to normal and squared atoms can be written as,
respectively,
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where the H stands for heavy atom and f(h) , g(h) being the atom-
ic scattering factors of normal and squared atoms respectively. From
equations (1) and (3), we get
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Equations (4) give modified Sayre’s equation for the direct deter-
mination of phases of light atoms, having the position of the heavy
atom been pre-determined by Patterson or any other method.
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The two-stage method is often used for analysis and crystal
structure solution from powder diffraction data. In the first stage
the integrated intensity of each Bragg reflection is obtained by a
pattern decomposition process; the second stage uses these inten-
sities to solve the structure by Direct or Patterson Methods.

The accuracy of structure factor amplitudes supplied by the
first step is often not sufficient for the success of such an approach.

Besides the quality of the experimental pattern and the effi-
ciency of the extraction procedures, the possibility of exploiting
some prior information in the Le Bail algorithm [Le Bail, A., Duroy,
H. & Fourquet, J.L. (1988). Math. Res. Bull. 23,447-452] greatly
contributes to improve the accuracy of structure factor moduli.
Different kinds of prior information will be discussed and used
and the optimized algorithms for their management will be de-
scribed in detail.
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The autotropic bacterium Nitrosomonas europaea obtains energy
for growth by the oxidation of ammonia to nitrite. Hydoxylamine oxi-
doreductase (HAO) catalyzes the oxidation of hydroxylamine to nitrite.
The enzyme contains eight hemes per subunit (63kDa) which participate
in catalytic function and electron transport. The electrons released in the
reaction are partitioned to ammonium monooxygenase and to the respi-
ratory chain. Crystallization of HAO was performed by the vapor diffu-
sion method using ammonium sulfate as precipitant. The space group
was P63 with cell dimensions a=b=96.2 A ¢ =265.6 A and with two
subunits per asymmetric unit. It was found that the crystal specimen was
hemihedrally twinned, which was firstly detected by the facts that the
distribution of intensities reflected on a varied degree of twinning for
each crystal and showed a pseudo 6/mmm Laue symmetry and lack of
heavy-atom cross vectors between positions related bythe pseudo heigher
symmetry operation in MIR. To deconvolute the intensities into the
separated ones, the Britton’s principle (Acta Cryst.. A28,296-297, 1972)
was applied. The resultant indicated that the pseudo higher symmetry
operation disappeared in the difference Patterson map. The observation
of the crystallizing process shown that HAO crystal was composed of
the two twin domains, which was caused by the crystal growth from two
very fine crystals orientated exactly in the opposite direction from each
other. To collect the untwinned data set, the uniform part at the edge of a
crystal was aimed to input the X-ray using the fine focused SR beam
(BLOA at PF). Two heavy atom derivatives were prepared by soaking in
ImM HgAc, and 1.4mM KoPtCyy, respectively. The heavy-atom bind-
ing sites were confirmed by both isomorphous and Bijvoet difference
Patterson map. The structure determination by MIRAS method is now
in progress.
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Lipoxygenases are non-heme, non-sulfur iron dioxygenases cata-
lyzing the hydroperoxidation of polyunsaturated fatty acids as linoleic,
linolenic and arachidonic acid, the precursor of a number of physiologi-
cally potent effectors critical in human physiology. In soybeans there are
three classes of lipoxygenase L-1, L-2 and L-3, all containing one iron
atom per molecule and exhibiting >70% similarity in sequence.

Low temperature crystallographic studies at 1.4 A resolution showed
that in the L-1 isozyme the iron atom is coordinated octahedrally to three
histidines (His#%9, His304 and His690), the C-terminal carboxylate group
of T1e839, a water molecule and the 081 of Asn6%4. As the distance of
Asnb9% to iron was significantly larger than for histidine ligands (3.0 A vs.
2.3 A) the role of this residue in iron binding and mechanism of activity
remained uncertain.

In some lipoxygenase sequences the position equivalent to Asnb94
is occupied by a histidine residue. Recent studies of the L-3 isozyme in
which asparagine was substituted by histidine showed no significant
changes in activity. This result is contrary to our studies of Asn694His
mutant of L-1 isozyme which shows only very limited activity.

The crystal structure of the Asn64His mutant is to high degree isomor-
phous to structure of wi-enzyme. Diffraction data were collected at 100K with
the use of a standard RAXIS-I set-up. The position of His6%4 was found on the
omit map in close vicinity of the iron atom. Refinement of the structure was
performed in the resolution range 10-2 A using the XPLOR program.

The iron atom is octahedrally coordinated by four histidine residues,
including His6%4, the carboxyl end of Ile839 and a water molecule. Changes
in geometry of the mutated enzyme and their impact on activity will be
discussed.



