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Grainyhead is one of the best studied genes encoding
transcription factors of the CP2 family (TFCP2) which
contribute to the regulation of gene expression from early
embryonic develop—ment to terminal cell differentiation
in Drosophila. It has been established that there are three
Grainyhead homologs in the human genome, encoding
transcription factors Grainyhead-like 1, 2, and 3 (Grhll,
Grhl2, Grhl3). They are expressed in the surface
ectoderm and in other epithelial tissues . By regulating
genes involved in cell junction formation and
proliferation, they can control the development and
differentiation of multicellular epithelia .Molecular
mechanisms of Grhl function have been ascribed in three
ways. Grhl genes can be regulated at the transcriptional
level or by alternative splicing Following
post-translational modification, Grhl proteins can
compete with an activator or repressor for DNA binding
or associate with other transcription factors, cooperatively
regulating common downstream genes . Despite the
experimental studies already been published, the
knowledge on the structural mechanism of activity of this
transcription factors remains sparse. There is no structure
report about any CP2 family member as yet of. In our
current work we employ X-ray crystallography to analyze
the three-dimensional structure of human Grhll and
Grhl3. Like all members of the Grhl family the proteins
Grhl1-3 are composed of three domains, a N-terminal
transactivation domain (TAD), a central DNA-binding
domain (DBD) and a C-terminal dimerization domain
(DD). We have obtained soluble Grhll and Grhl3 protein
with several constructs varying in length, and we
obtained crystals for truncated Grhll. The crystal
optimization and structure determination is ongoing, and
we hope to present a first glimpse of the 3D structure at
the conference. Meanwhile we used -electrophoretic
mobility shift assays (EMSA) and isothermal titration
calorimetry (ITC) to investigate the DNA binding
behavior of the soluble Grhl constructs. In the future,
upon structural determination of the Grhll DBD by itself
and in complex with DNA response elements, as well as
by comparison of the Grhll and Grhl3 DNA-binding
network, we aim to explain the structural basis of the
Grhl proteins' DNA sequence recognition and binding to
the response elements.
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Generating supramolecular n-dimensional arrays by
combining metals with DNA building blocks that are
modified in order to include metal binding sites is a very
active field of research'”. Using unmodified nucleobases
avoids a potentially difficult synthesis with the
disadvantage of a less defined coordination mode of the
metal. In the following, we will concentrate on copper(II)
as a linking metal and guanine as the natural ligand for
metals in unmodified DNA. In this context, it is
interesting to explore the binding of two guanines, that
are part of two different oligonucleotides, to one copper
center as a simple way in order to build up
supramolecular structures.

Previously, we were exploring the ability of mono- and
dinuclear metal complexes to induce Z-DNA®. In this
presentation, we will report about our X-ray studies of
copper(Il) ions with DNA hexamers® of the general
sequence d(CG), that form 3 different packing modes as
observed in 3 crystal structures with resolutions ranging
from 2.15 A to 1.45 A. Dependent upon other cations
being present and/or crystallization conditions, different
packing motives were observed. Excitingly, we observed
the first intramolecular O6,N7-chelate of a neutral purine
nucleobase to copper as well as the first meridional
N,N,O coordination of 2 guanines to copper. The
fascinating coordination chemistry of copper(Il) imposed
by the Z-DNA oligonucleotides and its differences to
simple nucleobases as ligands for copper(I® will be
discussed as well.
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