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WO; are used in a great variety of inorganic materials dealing with a
wide range of applications. We have studied four different crystalline
WOj; materials (monoclinic (1), monohydrate (2), hexagonal (3) and
pyrochlore (4) ) as precusors to amorphous electrochromic species
obtained by mechanosynthesis. The structures of the crystalline
phases were determined by various diffraction techniques (single
crystal, X-ray or Neutron powder diffraction). EXAFS was used to
compare the local structure around W of these crystalline phases and
those of the corresponding amorphous materials. The EXAFS W-O
radial distribution functions were determined as sums of gaussians,
in the frame of the errors and quality of fits estimation procedures
recommended by the International XAFS Society (IXS) standard and
criteria committee (2000). From this comparison, two main results
are obtained :

The XAFS and diffraction rdf of (1) and (2) are in agreement, but the
powder diffraction rdf of (3) and (4), which are metastable phases, are
in total disagreement with the EXAFS results. In these two last cases,
diffraction structures miss the existence of short and long W-O bonds,
revealed by the EXAFS study. We explain this mismatch by disorder
effects which lead to averaged crystal structures. On the contrary the
EXAFS study is able to give a more precise picture of the local W
structure, even if the long range order informations are poorer;

The W-O rdf of the corresponding amorphous materials converge to a
unique local structure, independent of its crystalline precursor.

Keywords: inorganic materials, XAFS and XRD, quality of fit
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We have determined the precise P-T phase diagram of Agl by in-
situ high-pressure high-temperature synchrotron experiments [1]. We
will report on structural details and effective potentials in various
high pressure phases. EXAFS and X-ray diffraction measurements
were performed up to 6.0 GPa and 1100 K using a multi-anvil high-
pressure device and synchrotron radiation from Spring-8, Hyogo. In
the disordered rock-salt phase, Ag ions occupy both octahedral and
tetrahedral sites and twenty percent of Ag ions occupy the tetrahedral
site as a maximum value at 2GPa. The transition between the rock-
salt type and disordered rock-salt type phases is a broad disorder
type within the same structure. From the viewpoint of the local

structure analyses, some sudden changes are recognized near the
phase transition point. The Debye Waller factors in Agl phases were
investigated by both the diffraction and EXAFS methods. Analysis
of EXAFS Debye-Waller factor is useful because the force constant
can be decided directly even at high pressure and high temperature
[2]. Pressure influences greatly the effective pair potential and
anharmonicity decreases with increasing pressure. Phonon dispersion
relations in various phases have been derived from high pressure
experiments.

[1] O.Ohtaka, et al. (2002) Solid State Comm., 123, 213-216.

[2] A.Yoshiasa et al. (2000) Jpn. J. Appl. Phys. 39, 6747-6751.
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Metal doped and impregnated ceria has been shown to be an active
catalyst for the water gas shift (WGS) reaction. The structural
transformations under REDOX and WGS conditions have been
shown to involve reversible movement of the Cu out and back into the
cerium atomic positions in the ceria structure. The diffraction studies
were carried out with high energy X-rays and the high Q data allowed
for improved profile refinement[1, 2] and pair distribution function
(PDF) studies [3]during structural transformations (typical sampling
time 3 minutes). The XAFS studies were collected in Quick
EXAFS mode[4] during transformations (typical sampling times 15
seconds). Intermediate Cu20 like structure was demonstrated from
principal component analysis of the time resolved QXANES data
and subsequent modeling of the QEXAFS data. A comparison of
PDF and EXAFS results will be presented. The research carried out
at BNL was financed through contracts DE-AC02-98CH10886, DE-
FGO02- 03ER15476 and DE-FG02-05ER 15688 with the US Dept. of
Energy (Division of Chemical Sciences).
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The giant muscle protein titin extends over one half of the muscle
sarcomere. In its largest isoform titin comprises more than 38,000
residues and about 300 domains. Its structural complexity does
not allow the application of classical structural biology methods to
determine its overall architecture. Therefore, we have decided to chop
the protein into smaller fragments and determine the high resolution
structures of representative parts. Within this endeavor, we have also
become interested to consider known ligands involved in the titin
interactome for structural/functional analysis. Over the last decade,
we determined structures of the N-terminal assembly complex (Zou
et al., 2006), from the I-band (Mayans et al., 2001; Vega et al.,
unpublished) and from the A-band including the kinase domain and
down-stream signaling complexes (Mayans et al., 1998; Muller et
al., 2006; Muller et al., 2007; Muller et al., unpublished; Chen et al.,
unpublished). The available data allow modeling a large part of the
titin proteome and to interpret available low resolution data of the
entire titin filament. Combined with complementary functional data,
our findings reveal key structural/functional relationships of titin
and its interactions partners. Structural biology results from a related
sarcomeric filament protein, myomesin (also known as mini-titin)
will be presented in a separate contribution. Some of the data have
been published recently (Pinotsis et al., 2008).
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Six-transmembrane (6-TM) type channels are plasmamembrane
integral components of cellular signaling pathways conserved in
almost all species including animals, plants, and some kinds of
prokaryotes. These channels selectively permeate cations in response
to various signals. In excitable and non-excitable mammalian
cells, 6-TM cation channels play fundamental roles, including the
generation of action potential and its transmission, the regulation
of intracellular ion concentrations, and the activation of signaling
cascades by humoral or mechanical pathways. We have recently
determined the structure of four different 6-TM type cation channels:
the voltage-sensitive sodium channel', the IP3 receptor?, the TRPC3?
and TRPM2* channels, using single particle analysis from cryo-
EM images. The basic structure of the molecules was shown to be
similar: a bell-like shape composed of a relatively small extracellular
(or luminal) domain, a protein-dense transmembrane domain, and an
expanded cytoplasmic domain. However in detail, the cytoplasmic

C68

architectures are quite different from each other and are diversely
evolved to their specific physiological functions.
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Viruses in the family Reoviridae have an inner core with a large
interior cavity that contains the 10 to 12 segmented double-stranded
RNA as a genome, and a transcriptional complex that includes
proteins with RNA polymerase, helicase, guanylyltransferase and
transmethylase activities and an RNA-binding protein. The core
particle is surrounded by one or two layers of outer capsid proteins.
During X-ray crystallographic and Cryo-electorn microscopic studies
of the structural organization of Rice dwarf virus, a member of the
genus Phytoreovirus in the family Reoviridae, we have identified
possible structural mechanisms that allow creation of a large
cavity inside a double-layered spherical particle that consists of
heterologous proteins with different lattices. The viral particle seems
to be created in a genetically economical manner, with the sealing
of joints between inner-layer proteins by a second layer of proteins,
suggesting the organization of a rigid protein layer that separate from
and, probably, protects the interior of the virus from the cytoplasmic
environment within infected cells. Procedure of the virus assembly
was analyzed combined with molecular cytopathological data in virus
infected cells.
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