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Electron crystallography has a long tradition in material

science and also in 2Dcrystallography. Electrons interact
much more strongly with matter and theycause about
three orders of magnitude less radiation damage per
diffractedquantum than X-rays. Crystals with a few to a
few hundred nanometre thicknesscan be used for
structure determination. These features have
importantapplications for organic and (also
macromolecular) structure determination: Often
compounds, that represent themselves as powders to
X-ray sources, consistof single nanocrystals suitable for
structure determination with electrondiffraction. In
addition, crystal defects like disorder increase with
crystalssize so that data from nanocrystals can produce
better quality models.

We recently exploited a quantum hybrid electron
detector, Timepix, to determinethe crystal structure of
two organic compounds form single crystals at
roomtemperature [1]. Here I will present our progress
since this publication. We have improved the
experimental procedure and developed methods to
reducesystematic errors to such an extend that the data
quality allows structuresolution with the default options
of shelxt. Both structure solution andrefinement can be
carried out simply with well established programs
likeshelxl/shelxle. My presentation will include the
effects of dynamic scatteringthat is often used as
argument why electron diffraction was not practical
tosolve the structures of organic or macromolecular
compounds.

Currently electron nanocrystallography is at a stage
comparable with X-raycrystallography 3-4 decades ago.
As we exploit a vast pool of experience fromX-ray
crystallography, electron nanocrystallography will soon
become a new standard tool for biomolecular structure
determination covering those systemsthat fail X-ray
diffraction.
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Pronounced differences in the gene expression profiles

between healthy and cancerous cells coincide with
extensive epigenetic distinctions in chromatin, and yet the
therapeutic landscape of chromatin is largely unexplored.
We thus hypothesize that compounds capable of
recognizing specific features of chromatin could enable
targeting weak points of cancer cells [1-3]. Recent years
have witnessed a resurgence of interest in developing new
metal-based anticancer agents that are more effective and
have fewer side effects, with focus shifting towards
metals that are alternatives to the traditional platinum. We
have so far characterized the nucleosome binding activity
of over 50 different non-Pt drugs and therapeutic
candidates, including various Ru-, Os-, Rh- and Au-based
compounds. We observe that only one specific class of
Ru agent preferentially forms DNA adducts, while the
rest have an apparent preference for reaction at histone
protein sites. In conjunction with studies on Pt
compounds, this has revealed principles for selective
targeting of different protein and DNA sites within
chromatin and corresponding relationships to cytotoxicity
and impact on cancer cell function. Moreover, newly
designed binuclear antitumor compounds target a key
regulatory site on the nucleosome, which alters chromatin
structure in vitro and appears to kill cancer cells by
interfering with chromatin dynamics. Beyond this, we
have also discovered that two unrelated histone-targeting
agents, in combination, display synergistic antitumor
activity, and we can link this to a novel mechanical
mechanism involving allosteric modulation in the
nucleosome.  
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Serotonin (5-HT, 5-hydroxytryptamine) is one of the

evolutionary oldest biogenic monoamines, which
regulates various physiological functions in the human
body. The serotonin receptor family was divided into
7 main classes among which, depending on the
classification, at least 14 distinct classes may be
distinguished. Six out of seven main classes belong to the
G protein-coupled receptors (GPCRs) family. The
member of the last main class, 5-HT7 receptor, was found
to be involved in regulation of temperature, circadian
rhythm and proper functioning of memory. The lack of an
accurate experimental structural data for most 5-HT
receptor family members is a challenge in the process of
designing selective and safe agonists and antagonists for
individual classes. The selectivity problem is particularly
important and visible in designing selective 5‑HT1A and
5‑HT7 ligands, because the 5-HT7 receptor shares a high
sequence similarity to 5‑HT1A receptor, especially in the
binding pocket region.

Arylpiperazine is one of the most universal fragments
found in ligands acting on various central nervous system
receptors. Arylpiperazines are also a noteworthy scaffold
component in 5-HT receptor ligands. Depending on the
aryl part and its potential substituents, they can
demonstrate diverse intrinsic activity and manifest
different selectivity among the distinct 5-HT receptor
classes. Substituents may variously affect the electronic
features of the aromatic ring, which may result in
different preferential mutual orientation of the aryl ring in
regards with the piperazine moiety.

In this work, structures of selected long chain
arylpiperazine derivatives are presented. Each compound
contains a theophylline moiety connected to the
piperazine with an alkyl linker. The crystal structure
analysis is accompanied by molecular docking and
structure-affinity relationship investigation.
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