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I briefly summarize the discussion in the Zeitschrift fiir
Kristallographie on ,,What is a crystal?* [1]. The best up-
to-date answer is that it is a solid whose Fourier spectrum
contains a pure point part, in other words, it shows Bragg
peaks. That rises the more general question about ,,What
diffracts and how?“ Hence, there is growing interest in
quasiregular heterostructures [2]. These are layer structures
artificially fabricated according to certain algorithms,
mainly substitution sequences. Some outstanding examples
are Fibonacci, Thue-Morse, Rudin-Shapiro, paperfolding
and period doubling chains (finite parts of sequences) [3].
Their spectral properties are of great interest.

[11 Z. Kristallogr., 2007, 222/6&10. [2] Garcia-Moliner, F.
Microelectronics J. 2005, 36, 870. [3] Sloane N.J.A On-Line
Encyclopedia of Integer Sequences, http://www.research.att.
com/~njas/sequences/.
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Since the development of the Guinier camera, small angle
X-ray scattering techniques are following the X-ray source
progress, with very few innovations on the detectors.
Hence, 3rd generation synchrotron source has allowed
for significant progress, with milli-second time resolved
experiments or by reaching ultra small angle regime,
making use of existing detectors. Similar technical trend
is also present for laboratory instruments and last year’s
significant developments in detectors is also giving new
potentialities to laboratory SAXS. A key point is the source-
to-sample optical coupling to further increase the brilliance
in the laboratory to avoid or to prepare experiment in
synchrotrons.

Xenocs multilayer optics coupled to microfocused source
provide a large increase in photon flux density and enables
new science in the laboratory. Indeed, not only liquid crystals
or polymers profit from these progresses, but new domains
- proteomics, cosmetics, detergents, pharmaceuticals,
nanoparticles, catalyzers, food engineering... - are now
possible. In the aim to further progress in the g-range and
in shortening experimental time, Xenocs developed even
higher and more efficient coupling between laboratory
sources and samples, with near-to-ideal shape multilayer
optics.

In this paper, we will discuss the different properties and

expected performances of multilayer optics routinely used
in lab SAXS and we will introduce the latest developments
with close-to-ideal mirror shape, flux and divergence.
It will be shown that microfocused sources and aspheric
multilayer optics are ideally suited to provide the most
efficient coupling and to get the highest flux with adapted
bandpass and divergence to SAXS experiments. Several
experimental results will illustrate the usage of such optics
either on microfocused sealed tube or rotating anodes.
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Thrombomodulin (TM) is a membrane protein distributed
in many different tissues with crucial functions in
coagulation and fibrinolysis. Enhancement of blood
coagulation function was not supposed to be through blood
vessel per se, instead, possibly through pivotal mediations
by molecules like thrombomodulin. With such involvement
of TM participation, coagulations and immune responses
may be bridging in many important aspects. The structures
of TM are proposed to be responsible for its functions. The
lectin-like domain of TM can be categorized as family
containing C-type lectin, which is strongly involved in
cell adhesion and inflammations, especially the properties
regarding its carbohydrate recognition domain structure.
As a consequence, it is absolutely essential to understand
the structure of TM, in order to get into more functional
details of its regulation in the aforementioned properties.
Thrombomodulin (TM) forms a 1:1 complex with thrombin.
Whereas thrombin alone cleaves fibrinogen to make the
fibrin clot, the thrombin-TM complex cleaves protein
C to initiate the anticoagulant pathway. Until present,
the so-far available structures, either through NMR or
through X-ray analyses, can not shed lights into the decent
structural-functional interpretations for TM regulations.
Crystallographic investigations of the complex between
thrombin and TM-EGF456 did not show any changes in
the thrombin active site. Therefore, research has focused
recently on how TM may provide a docking site for the
protein C substrate with different Ca?>* concentration.
Previous work, however, showed that when the thrombin
active site was occupied by substrate analogues labeled
with fluorophores, the fluorophores responded differently to
active (TMEGF1-6) versus inactive (TMEGF56) fragments
of TM. To investigate this further, we are using SAXS/
SANS by carrying out amide H/”H exchange experiments
with thrombin in the presence of active TM-EGF45 and
inactive TM-EGF56 fragments. Both on- and off-exchange
experiments show changes in the thrombin active site
loops, some of which are observed only when the active
TM fragment is bound. These results are consistent with
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