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EN-actin merge

Fig. 2. Nuclear EN-actin (actin
tagged with yellow fluorescent
protein) filaments recruit Arp3
and cofilin. Co-localization of
the nuclear EN-actin filaments
with various actin-binding
proteins was tested by
indirect immunofluorescence
microscopy in the U20S cells.
(Kalendova et al., 2014)

Cell nucleus is a fascinating organelle, where some 6 x 109 base pairs of DNA fold as a nucleoprotein complex (i.e. chromatin] into
higher-order arrays so as to fit in a structure measuring only 10 ym. The machineries for transcription of genes and processing of
RNA products, for accurate DNA replication, repair and recomhbination are precisely regulated within the nucleus. Multiple protein-
protein, protein-nucleic acid, and protein-lipid interactions take
place in specific microenvironments forming functional domains.
Recent evidence points strongly to structure-related regulation
of nuclear functions - however, the mechanisms forming the
3D-structure of the nucleus are still mostly obscure. We therefare
employ a multi-disciplinary approach in order to study nuclear
functions in relation to the higher-order nuclear structures,

e.g. nuclear bodies, the nucleolus, and the nucleoskeleton.

Our research concentrates on: (1] the relationship between
nuclear compartmentalization and regulation of gene expression
(2] structure, dynamics, and function of the nucleoskeleton which
contributes to the nuclear compartmentalization, (3] functions

of nuclear myasins in transcription and gene expression, (4]
functions of nuclear lipids, (5] development of new microscopy
methods for ultrastructural studies.
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Fig. 3. Pathented method of simultaneous ultrastructural immunolabelling of five cellular antigens

Fig. 1. PIP2 distribution in nucleolar subcompartments by TECNAI G2 20 LaB6 electron using metal nanoparticles of different shapes conjugated to secondary antibodies. The top
tomography. The fibrillar centre is pseudacoloured in yellow, the dense fibrillar companent is in panel: cubic palladium nanoparticles, silver-gold core-shell nanoparticles, 12-nm spherical gold
orange, and PIP2-containing areas are in green. (Yildirim et al., 2013) nanoparticles, rod-like gold nanoparticles, 12-nm spherical gold nanoparticles. The right panel:

mapping of labelled areas by respective antigens in the Hela cell nucleus (Philimonenko et al., 2014)
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