transformation into the pair distribution function (PDF) [1]. The PDF,
in analogy to the Patterson function, shows maxima at interatomic distances. Their heights correspond to the number of neighboring atoms,
their positions and their widths are a direct measure of the interatomic
distance and distance distribution. Thus the PDF can be interpreted
likewise for crystalline, nanocrystalline and highly disordered materials.
To model the diffraction pattern and the PDF quantitatively, two
different approaches are used and will be presented in this contribution.
In the first, which closely related to a Rietveld approach, the structure
is modeled as (super)cell and the diffraction pattern respectively the
PDF is calculated by applying appropriate periodic boundary conditions. As this approach relies on the periodic boundary conditions, the
disordered structure has to maintain an average lattice.
The alternative approach models the nanostructured system atom
by atom into the required size shape with the intended defect composition [2]. The resulting nanoparticle need not to be of any strict periodicity nor of any simple shape and may contain any kind of defects. Thus
core-shell particles, multiple twins or inorganic-organic hybrid nanoparticles [3] can be described. The powder pattern of such an object is
calculated via the Debye equation, thereby automatically taking into
account its final size. The PDF is calculated straightforwardly as well.
A very small nanoparticle that contains defects is just one of the
many possible conformations with equivalent defects at different positions within the particles. Thus the powder diffraction pattern/PDF
must be calculated from an ensemble modeling of many individual
particles whose average diffraction pattern/PDF is matched to the experimental one. A population based evolutionary algorithm allows to
refine quantitatively the structure, defect structure, size, shape and size
and shape distribution of these nanoparticles [2,4]. Several examples
will be presented.
[1] T. Egami, J.L. Billinge, Pergamon 2003. [2] R.B. Neder, Th. Proffen, Oxford University Press 2008. [3] K. Page, T.C. Hood, Th. Proffen, R.B. Neder, J.
Appl. Cryst. 2011, 44, 327-336. [4] F. Niederdraenk, K. Seufert, A. Stahl, R.S.
Bhalerao-Panajkar, S. Marathe, S.K. Kulkarni, R.B. Neder, Ch. Kumpf, Phys.
Chem. Chem. Phys., 2011, 13, 498-505.
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Molecular basis of antihistamine specificity against Human
Histamine H1 receptor
So Iwata,a,b,e,f,h Tatsuro Shimamura,a,b,c Mitsunori Shiroishi,a,b,d Simone
Weyand, a,e,f, Hirokazu Tsujimoto,a,b Graeme Winter,f Vsevolod
Katritch, g Ruben Abagyan,g Vadim Cherezov,c Wei Liu,c Gye Won
Han,c Takuya Kobayashi,a,b Raymond C. Stevens,c. a.Human Receptor
Crystallography Project, ERATO, Japan Science and Technology
Agency, Yoshidakonoe-cho, Sakyo-ku, Kyoto (Japan). b. Department
of Cell Biology, Graduate School of Medicine, Kyoto University,
Yoshidakonoe-cho, Sakyo-Ku, Kyoto (Japan). c.Department of
Molecular Biology, The Scripps Research Institute, La Jolla (USA).
d.
Graduate School of Pharmaceutical Sciences, Kyushu University,
Fukuoka (Japan). e. Division of Molecular Biosciences, Membrane
Protein Crystallography Group, Imperial College, London (UK).
f.
Diamond Light Source, Harwell Science and Innovation Campus,
Chilton, Didcot, Oxfordshire (UK). g. Skaggs School of Pharmacy
and Pharmaceutical Sciences and San Diego Supercomputer Center,
University of California, San Diego, La Jolla (USA). h. Systems and
Structural Biology Center, RIKEN, Yokohama (Japan). E-mail: so_
iwata@me.com
H1 blockers are very effective drugs inhibiting the action of

histamine H1 receptor (H1R) and alleviating the symptoms of the
allergic reactions. These compounds, particularly the first generation
antihistamines, can also bind to other aminergic G protein coupled
receptors and cardiac ion channels and cause considerable side
reactions. The crystal structure of H1R in complex with doxepin, a first
generation antihistamine, allows us to characterize its ligand-binding
pocket in detail. The site is associated with an anion-binding region,
which is occupied by a phosphate molecule in the crystal structure.
Docking of various second-generation antihistamines reveals the
unique carboxyl group present in this class of antihistamines interacts
with Lys1915.39 and/or Lys179 (ECL2), both of which form part of
the anion-binding pocket and are not conserved in other aminergenic
receptors. This study explains the specificity improvements of
second-generation antihistamines and outlines the future direction for
development of more specific and safer antihistamines.
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Structure of quasicrystalline surfaces
Ronan McGrath, Hem Raj Sharma, Department of Physics, The
University of Liverpool, Liverpool L69 3BX, UK. E-mail: mcgrath@
liv.ac.uk
Quasicrystals are a type of intermetallic alloy with an atomic structure having long range order but without translational periodicity. Their
surfaces have been studied extensively in the past decade [1]. There
now exists an extensive database of clean surface studies of Al-based
icosahedral and decagonal quasicrystals, and investigations have begun recently on icoshedral quasicrystal surfaces with Ag-In-Yb composition, isostructural to the binary Cd-Yb family [2].
These studies have been challenging because new techniques for
surface preparation, as well as new methods of data analysis, have been
required. The challenge of the absence of periodic boundary conditions
has generated a number of different approaches to tackling surface
structure determination: the analysis of long-range structure in a nonperiodic fashion; a focus on local structure, in a way that makes boundary condiditons unnecessary; and the use of periodic approximants as
substitutes for quasicrystals.
Successes achieved in understanding quasicrystal surface structure have led to a number of important spin-off activities. The surfaces themselves have been used as templates for expitaxial growth
and several new phenomena has been discovered. Molecular adsorption on quasicrystal surfaces and epitaxial layers has led to increased
understanding of the factors influencing surface reactivity. Expertise
accumulated in the study of quasicrystals has paved the way for studies
of the surfaces of other period complex metallic alloys, typically large
unit cell materials but with a cluster sub-structure.
This lecture will discuss the advances outlined above illustrated
with examples from the authors’ own work and that of other workers
in the field.
[1] The surface science of quasicrystals, R. McGrath, J.A. Smerdon, H.R.
Sharma, W. Theis, J. Ledieu J. Phys.: Condens. Matter 2010, 22, 084022 [2]
Structure of the fivefold surface of the Ag-In-Yb Icosahedral Quasicrystal, H.
R. Sharma, M. Shimoda, K. Sagisaka, H. Takakura, J. A. Smerdon, P. J. Nugent,
R. McGrath, D. Fujita, S. Ohhashi, A. P. Tsai, Phys. Rev. B 2009, 80, 12140. [3]
Nucleation and growth of pseudomorphic monolayers on quasicrystal surfaces,
J.A. Smerdon, H.R. Sharma, J. Ledieu,, R. McGrath, J. Phys.: Condens. Matter
2008, 20, 314005.
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