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BSCDB meeting - Autumn 2006

Program
8:30 - 9:00

Registration

9:00 - 9:15

Welcome

9:15 - 10:00

Christophe Ampe
VIB & Ghent University, Belgium

“Actin isoforms and mutants: a tale of cell migration,
actin homeostasis and apoptosis”
10:00 - 10:45

Yohanns Bellaiche
Institut Curie, Paris, France

”Planar orientation of mitotic spindle
during asymmetric cell division in Drosophila”
10:45 - 11:15

Coffee

11:15 - 12:00

Roland Foisner
Max Perutz Labs, Vienna Biocenter, Austria

“Functions of lamins in adult stem cells
and their involvement in disease”
12:00 - 12:22

Selected short communication : Vangelis Kondylis
The Cell Microscopy Centre, Department of Cell Biology and
Institute of Biomembranes, U.M.C. Utrecht, The Netherlands
“The Golgi comprises a paired stack that is separated at G2 by
modulation of actin cytoskeleton through Abi and Scar/Wave”

12:23 - 12:45

Selected short communication : Daniel Van Damme
Department of Plant Systems Biology,
VIB and Ghent University, B-9052 Ghent, Belgium
“Cytokinesis and pollen maturation depend on TPLATE,
a novel protein with similarity to Adaptin and coat proteins”

12:45 - 14:15

Lunch

13:45 - 14:15

General Assembly of the BSCDB

14:15 - 15:00

Patrick J. Hussey
Integrative Cell Biology Laboratory, University of Durham, UK

“Signalling to the plant cytoskeleton”
15:00 - 15:45

Rainer Pepperkok
EMBL Cell Biology and Cell Biophysics Program,
Heidelberg, Germany

“Illuminating the secretory pathway”
15:45 - 16:15

First BSCDB “PhD excellence award” lecture : Christa Maes
Lab. Experimental Medicine and Endocrinology, K.U.Leuven, Belgium and
Endocrine Unit, Harvard Medical School, Boston, USA
“A tale of two VEGF traits: coupling of bone vascularization
and ossification by the VEGF isoforms”

16:15 - 16:30

Poster Awards : see next page
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POSTER PRIZES
At the end of the Autumn Meeting 2006, two poster prizes were awarded to:
A UNIQUE INTERACTION BETWEEN ALPHA-T-CATENIN AND PLAKOPHILIN-2
RECRUITS DESMOSOMAL PROTEINS
TO THE ADHERENS JUNCTIONS OF THE HEART
Steven Goossens (1), Barbara Janssens (1), Stefan Bonné (1), Riet De Rycke (2), Filip
Braet (1,2), Jolanda van Hengel (1) and Frans van Roy (1,2)
1: Molecular Cell Biology Unit ) and 2: Microscopy Core Facility,
Department for Molecular Biomedical Research, Flanders Interuniversity Institute for
Biotechnology (V.I.B.) - Ghent University, B-9052 Ghent (Zwijnaarde), Belgium

and
A NEW FAMILY OF ACTIN FILAMENT BUNDLERS IN PLANTS:
THE LIM DOMAIN-CONTAINING PROTEINS
Clément Thomas (1), Céline Hoffmann (1), Monika Dieterle (1), Flora Moreau (1),
Marleen Van Troys (2), Christophe Ampe (2) and André Steinmetz (1)
1: Centre de Recherche Publique-Santé, Val Fleuri 84, L-1526 Luxembourg
2: Department of Biochemistry, Faculty of Medecine and Health Sciences, Ghent University and
Medical Protein Research, Flanders Interuniversity Institute for Biotechnology, Ghent,
Belgium

FIRST BSCDB PhD EXCELLENCE AWARD
During the Autumn Meeting 2006, the award was given for the first time to:
Christa Maes
Lab. Experimental Medicine and Endocrinology, K.U.Leuven, Belgium and
(present address: Endocrine Unit, Harvard Medical School, Boston, USA )

The winner gave a lecture on
A TALE OF TWO VEGF TRAITS: COUPLING OF BONE VASCULARIZATION
AND OSSIFICATION BY THE VEGF ISOFORMS
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Invited Speakers

Christophe Ampe
Unit of Molecular Cell Biology and
Biochemistry of the Actin Cytoskeleton
Department of Biochemistry, Faculty of Medicine and Health
Sciences, Ghent University, and
Department of Medical protein Research (VIB 9).
Albert Baertsoenkaai 3, B-9000 Gent, Belgium
Tel: +32-9-264 93 36
Fax: +32-9-264 94 88
Email: christophe.ampe@UGent.be

Biography
In 1987 Christophe Ampe obtained his Ph.D. in the Lab. of Genetics, Faculty of Sciences, Ghent
University, where the director (Prof. M. Van Montagu) regularly introduced him as “the outcast of the
lab.” because he was working as a protein chemist on actin binding proteins from animals amidst
plant geneticists. As an Anna Fuller Fellow he pursued biophysical Post-Doctoral studies (19881992) in the Lab. of T. Steitz (Department of Molecular Biophysics and Biochemistry, Yale University,
USA). Amongst other projects his goal was to crystallize the HIV TAT-TAR complex. In 1992 he
returned to Ghent University to the Department of Biochemistry (Dir. Prof. J. Vandekerckhove),
Faculty of Medicine and Health Sciences, first as Post Doctoral fellow of the Fund for Scientific
Research, Flanders and later on, from 1995, as a Research Associate of this Foundation. He
picked up working on actin binding proteins again, mainly focusing on their structure function
relationships. An important side project was the work on chaperonin mediated folding of actin and
tubulin. In 1996 he additionally became group leader in the Department of Medical protein
Research (VIB09) of the newly erected Flanders Interuniversity Institute for Biotechnology, Belgium.
He was a recipient of Laureate Europea Scientia 2 in 1997. In 2000 he was appointed as research
Professor in the Faculty of Medicine and Health Sciences, Ghent University, where he is now
heading the unit Molecular Cell Biology and Biochemistry of the Actin Cytoskeleton in the
Department of Biochemistry. While initially his group focused on the biochemistry of actin and actin
binding proteins this gradually shifted to an approach using mainly molecular cell biology for
investigating the dynamic complexity of the actin cytoskeleton. More recently mouse models were
introduced in his research. Research topics now include the function and regulation of the actin
system in normal and pathological cell migration with a little touch of muscle and neuronal cell
biology.

Selected Publications
Van Troys, M., Ono, K., Dewitte, D., Jonckheere, V., De Ruyck, N., Vandekerckhove, J., Ono, S.
& Ampe, C. TetraThymosinbeta is required for actin dynamics in Caenorhabditis elegans and
acts via functionally different actin-binding repeats.
Mol Biol Cell 15, 4735-4748, 2004.
Lambrechts, A., Braun, A., Jonckheere, V., Aszodi, A., Lanier, L.M., Robbens, J., Van Colen, I.,
Vandekerckhove, J., Fassler, R. & Ampe, C. Profilin II is alternatively spliced, resulting in
profilin isoforms that are differentially expressed and have distinct biochemical properties.
Mol Cell Biol 20, 8209-8219, 2000.
Lambrechts, A., Verschelde, J.L., Jonckheere, V., Goethals, M., Vandekerckhove, J. & Ampe, C.
The mammalian profilin isoforms display complementary affinities for PIP2 and proline-rich
sequences.
EMBO J 16, 484-494, 1997.
Tian, G., Huang, Y., Rommelaere, H., Vandekerckhove, J., Ampe, C. & Cowan, N.J. Pathway
leading to correctly folded beta-tubulin.
Cell 86, 287-296, 1996.
Van Troys, M., Dewitte, D., Goethals, M., Carlier, M.F., Vandekerckhove, J. & Ampe, C. The
actin binding site of thymosin beta 4 mapped by mutational analysis.
EMBO J 15, 201-210, 1996.
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Invited Speakers

Yohanns Bellaiche
Institut Curie
UMR144
26 rue d'Ulm
75248 Paris cedex 05, France
Tel: +33-1-42346386
Fax: +33-1-42346382
Email: yohanns.bellaiche@curie.fr

Biography
Born on May 22,1969
Education : Thesis in Cell and Molecular Biology, University Paris VI, France.
Research Experience.
Since 2003 :
Position: Group Leader
Topic: Cell polarization in Drosophila
Institut Curie, Paris, France.
From 8/1998 to 12/2002:
Position : Post-Doc
Topic : Asymmetric cell division in Drosophila
Ecole Normale Supérieure, Paris, France in F. Schweisguth Laboratory
From 2/1995 to 3/1998 :
Position : Ph.D Student
Topic Signal transduction in Drosophila
Harvard Medical School, Boston, USA in N. Perrimon Laboratory.

Selected publications
David, N.B., Martin, C.A., Segalen, M., Rosenfeld, F., Schweisguth, F. & Bellaiche, Y. Drosophila
Ric-8 regulates Galphai cortical localization to promote Galphai-dependent planar orientation
of the mitotic spindle during asymmetric cell division.
Nat Cell Biol 7, 1083-1090, 2005.
Langevin, J., Le Borgne, R., Rosenfeld, F., Gho, M., Schweisguth, F. & Bellaiche, Y. Lethal giant
larvae controls the localization of notch-signaling regulators numb, neuralized, and Sanpodo
in Drosophila sensory-organ precursor cells.
Curr Biol 15, 955-962, 2005.
Langevin, J., Morgan, M.J., Sibarita, J.B., Aresta, S., Murthy, M., Schwarz, T., Camonis, J. &
Bellaiche, Y. Drosophila exocyst components Sec5, Sec6, and Sec15 regulate DE-Cadherin
trafficking from recycling endosomes to the plasma membrane.
Dev Cell 9, 355-376, 2005.
Bellaiche, Y., Gho, M., Kaltschmidt, J.A., Brand, A.H. & Schweisguth, F.
Frizzled regulates localization of cell-fate determinants and mitotic spindle rotation during
asymmetric cell division.
Nat Cell Biol 3, 50-57, 2001.
Bellaiche, Y., Radovic, A., Woods, D.F., Hough, C.D., Parmentier, M.L., O'Kane, C.J., Bryant,
P.J. & Schweisguth, F.
The Partner of Inscuteable/Discs-large complex is required to establish planar polarity during
asymmetric cell division in Drosophila.
Cell 106, 355-366, 2001.
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Roland Foisner
May F. Perutz Laboratories
Medical University Vienna
Dr. Bohrgasse 9, A-1030 Vienna, Austria
Tel: +43-1-4277-61680
Fax: +43-1-4277-9616
Email: roland.foisner@meduniwien.ac.at

Biography
Born on November 23, 1958 in Bad Hall, Austria
Education:
1977-1982
1982-1984
1997

Biochemical Technology (Dipl. Ing), Technical University of Vienna,
Austria
Ph.D., Technical University, Vienna, Austria
“Venia legendi” in Biochemistry, University of Vienna

Academic Positions:
1982-1984
Research Assistant, Technical University Vienna
1984-1991
Research Assistant, Biochemistry, Medical School, University of Vienna.
1991-1992
Postdoctoral Fellow, Scripps Research Institute, La Jolla, CA, USA
1992-1997
Assistant Prof., Biochemistry and Mol. Cell Biol., Univ. Vienna.
1997-2002
Associate Professor, Biochem. and Mol. Cell Biology, Univ. Vienna.
2002
Full Professor of Biochemistry, Department of Medical Biochemistry,
Medical University Vienna, Chair of Division of Molecular Cell Biology
Career-related Activities:
Dean and coordinator of the VBC International PhD program
Coordinator of the EU FP6 project Euro-Laminopathies
> 60 peer reviewed publications in scientific journals, 13 book chapters

Selected publications
Dorner, D., Vlcek, S., Foeger, N., Gajewski, A., Makolm, C., Gotzmann, J., Hutchison, C.J. &
Foisner, R. Lamina-associated polypeptide 2alpha regulates cell cycle progression and
differentiation via the retinoblastoma-E2F pathway.
J Cell Biol 173, 83-93, 2006.
Dechat, T., Gajewski, A., Korbei, B., Gerlich, D., Daigle, N., Haraguchi, T., Furukawa, K.,
Ellenberg, J. & Foisner, R. LAP2alpha and BAF transiently localize to telomeres and specific
regions on chromatin during nuclear assembly.
J Cell Sci 117, 6117-6128, 2004.
Stockinger, A., Eger, A., Wolf, J., Beug, H. & Foisner, R. E-cadherin regulates cell growth by
modulating proliferation-dependent beta-catenin transcriptional activity.
J Cell Biol 154, 1185-1196, 2001.
Dechat, T., Gotzmann, J., Stockinger, A., Harris, C.A., Talle, M.A., Siekierka, J.J. & Foisner, R.
Detergent-salt resistance of LAP2alpha in interphase nuclei and phosphorylation-dependent
association with chromosomes early in nuclear assembly implies functions in nuclear
structure dynamics.
EMBO J 17, 4887-4902, 1998.
Foisner, R. & Gerace, L. Integral membrane proteins of the nuclear envelope interact with lamins
and chromosomes, and binding is modulated by mitotic phosphorylation.
Cell 73, 1267-1279, 1993.
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Patrick J. Hussey
The Integrative Cell Biology Laboratory
Biological and Biomedical Sciences
University of Durham
Science Laboratories
DH1 3LE Durham, U.K.
Tel: +44 - 191 33 41335
Fax: +44 - 191 334 1201
Email: p.j.hussey@durham.ac.uk

Biography
Patrick J. Hussey is the Professor of Plant Molecular Cell Biology at the University of
Durham. He received his PhD in Biology from the University of Kent at Canterbury in
association with the John Innes Centre in Norwich. After postdoctoral work at the
University of Minnesota and the John Innes Centre, he took up a lectureship in Royal
Holloway University of London where he was awarded a Personal Chair in 1999. He
moved to the University of Durham in 2000. His main interest is in the structure, function
and regulation of the plant cytoskeleton and its potential role in biotechnology.
Research Interests
• Actin associated proteins
• Microtubule associated proteins
• Novel design of herbicides and herbicide resistance
• Plant cytoskeleton
• Signalling to the cytoskeleton

Selected publications
Smertenko, A.P., Chang, H.Y., Sonobe, S., Fenyk, S.I., Weingartner, M., Bogre, L. & Hussey,
P.J. Control of the AtMAP65-1 interaction with microtubules through the cell cycle.
J Cell Sci 119, 3227-3237, 2006.
Deeks, M.J., Kaloriti, D., Davies, B., Malho, R. & Hussey, P.J. Arabidopsis NAP1 is essential for
Arp2/3-dependent trichome morphogenesis.
Curr Biol 14, 1410-1414, 2004.
Ketelaar, T., Allwood, E.G., Anthony, R., Voigt, B., Menzel, D. & Hussey, P.J. The actininteracting protein AIP1 is essential for actin organization and plant development.
Curr Biol 14, 145-149, 2004.
Smertenko, A.P., Chang, H.Y., Wagner, V., Kaloriti, D., Fenyk, S., Sonobe, S., Lloyd, C., Hauser,
M.T. & Hussey, P.J. The Arabidopsis microtubule-associated protein AtMAP65-1: molecular
analysis of its microtubule bundling activity.
Plant Cell 16, 2035-2047, 2004.
Twell, D., Park, S.K., Hawkins, T.J., Schubert, D., Schmidt, R., Smertenko, A. & Hussey, P.J.
MOR1/GEM1 has an essential role in the plant-specific cytokinetic phragmoplast.
Nat Cell Biol 4, 711-714, 2002.
Smertenko, A., Saleh, N., Igarashi, H., Mori, H., Hauser-Hahn, I., Jiang, C.J., Sonobe, S., Lloyd,
C.W. & Hussey, P.J. A new class of microtubule-associated proteins in plants.
Nat Cell Biol 2, 750-753, 2000.
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Rainer Pepperkok
Advanced Light Microscopy Facility
Cell Biology Cell Biophysics Programme
EMBL Heidelberg,
Meyerhofstr.1, 69117 Heidelberg, Germany
Tel: +49 - 6221387-332 – Fax: +49 - 6221387-306
Email: Pepperko@embl.de

Biography
Born on 7 September 1961
Employment and research experience
Since Aug. 1998
Teamleader at EMBL Heidelberg, Cell Biology Cell Biophysics
Programme, Head of the Advanced Light Microscopy Facility
1996-1998
Head of light microscopy at the Imperial Cancer Research Fund (London)
1995-1996
University research assistant in the group of Prof. Dr.T. Kreis (Geneva)
1993-1995
Recipient of an EMBO longterm postdoctoral research fellowship in the
group of Prof. Dr. T. Kreis (University of Geneva, Switzerland).
Project: In vivo analyses of the secretory pathway.
1987-1993
Staff member at EMBL Heidelberg, group of Dr. W. Ansorge.
Description of work: Development and application of micro-analytical
techniques for molecular and cellular biology.
Education:
1992
PhD in Cell Biology at the University of Kaiserslautern.
1989-1992
PhD work at the German Cancer Research Center, Heidelberg.
Supervisor, Prof. Dr. W. Pyerin. Project: The Key role of Casein Kinase
II in signal transduction and cell cycle control.
1987
Diplom in applied physics at the University of Heidelberg
1986-1987
Diplomarbeit at the European Molecular Biology Laboratory (EMBL) in
the Group of Dr. W. Ansorge. Project: Development of an automated
system for capillary microinjection into living cells.
1981-1987
Student of Ruprecht-Karls University of Heidelberg, faculties of Physics
and Mathematics.

Selected publications
Forster, R., Weiss, M., Zimmermann, T., Reynaud, E.G., Verissimo, F., Stephens, D.J. &
Pepperkok, R. Secretory cargo regulates the turnover of COPII subunits at single ER exit
sites.
Curr Biol 16, 173-179, 2006.
Starkuviene, V., Liebel, U., Simpson, J.C., Erfle, H., Poustka, A., Wiemann, S. & Pepperkok, R.
High-content screening microscopy identifies novel proteins with a putative role in secretory
membrane traffic.
Genome Res 14, 1948-1956, 2004.
Girod, A., Storrie, B., Simpson, J.C., Johannes, L., Goud, B., Roberts, L.M., Lord, J.M., Nilsson,
T. & Pepperkok, R. Evidence for a COP-I-independent transport route from the Golgi
complex to the endoplasmic reticulum.
Nat Cell Biol 1, 423-430, 1999.
Scales, S.J., Pepperkok, R. & Kreis, T.E. Visualization of ER-to-Golgi transport in living cells
reveals a sequential mode of action for COPII and COPI.
Cell 90, 1137-1148, 1997.
Pepperkok, R., Scheel, J., Horstmann, H., Hauri, H.P., Griffiths, G. & Kreis, T.E. Beta-COP is
essential for biosynthetic membrane transport from the endoplasmic reticulum to the Golgi
complex in vivo.
Cell 74, 71-82, 1993.
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Winner of the 1st Ph.D. Excellence Award of the BSCDB

Christa Maes
Laboratory for Experimental Medicine and Endocrinology
(Legendo), Katholieke Universiteit Leuven,
Leuven, Belgium
Present address:
Endocrine Unit
Massachusetts General Hospital
Harvard Medical School
50 Blossom Street, Thier 501
Boston, MA 02114, USA
Tel: +1-617-726 3966
Fax:+1-617-726 7543
email: christa.maes@med.kuleuven.be

Abstract of the Ph.D. Excellence Award lecture
A tale of two VEGF traits:
coupling of bone vascularization and ossification by the VEGF isoforms
Most of the bones that constitute the skeleton develop through endochondral
ossification. During this process, avascular cartilage becomes gradually replaced by
highly vascularized bone tissue, involving 3 successive vascularization events: initial,
metaphyseal and epiphyseal vascularization. The molecular players in the regulation of
these processes were however poorly understood. Since vascular endothelial growth
factor (VEGF) was known as an extremely important regulator of the angiogenic
cascade, we focused on this growth factor. Importantly, VEGF exists as multiple spliced
isoforms – VEGF120, VEGF164 and VEGF188 in mice – that differ in matrix and receptor
binding properties. In the project presented here, performed in the unit of Geert
Carmeliet (Laboratory of Experimental Medicine and Endocrinology, K.U.Leuven), we
aimed at elucidating the common and distinct roles of the VEGF isoforms in the complex
biological process of endochondral bone development. For this in vivo study, we
employed a variety of transgenic mouse models.
In a first approach, we studied mice that express exclusively 1 VEGF isoform, by
inactivation of the other isoforms (loss-of-function), a model generated by Peter
Carmeliet (Center for Transgene Technology & Gene Therapy, VIB, K.U.Leuven,
Belgium). Our data revealed that the 3 major VEGF isoforms play crucial and differential
roles in the successive vascularization phases of endochondral bone development. In
particular, VEGF164 is required for the initial vascular invasion of cartilaginous bones, the
matrix-binding isoforms (VEGF164 and VEGF188) are crucial for metaphyseal
vascularization, and the diffusible isoforms (VEGF120 and VEGF164) are essential to
establish epiphyseal vascularization. Perturbations in each of these vascular systems
were associated with specific defects in the endochondral bone development process.
For instance, impaired metaphyseal vascularization was accompanied by impaired
ossification and reduced bone growth. Additionally, VEGF was also found to exert direct
effects on several bone cell types. These most likely include the perichondrial cells in the
early fetal bone that are believed to be the osteoprogenitors differentiating into boneforming osteoblasts.

./…
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Winner of the 1st Ph.D. Excellence Award of the BSCDB
…/.
Recently, the possible therapeutic value of VEGF as a stimulator of bone angiogenesis
and ossification was suggested, for instance for fracture healing. This raised the need for
profound analysis of the isoform-specific effects of VEGF on bone, as this may uncover
differential beneficial effects as well as possible unwarranted side-effects of VEGF
isoform therapy. Therefore, in a second approach we studied the function of the various
VEGF isoforms in a model of tissue-specific over-expression (gain-of-function), in close
collaboration with Jody Haigh (Vascular Cell Biology, DMBR, VIB, University of Gent,
Belgium). Mice over-expressing either one of the 3 VEGF isoforms in the endochondral
skeleton all showed a similar (3-4 fold) increase in the VEGF protein levels as compared
to WT mice. Yet interestingly, the effect on embryonic bone development was isoformspecific. Over-expression of VEGF164 or VEGF188, but not VEGF120 over-expression,
caused excessive and abnormal bone formation, closely associated with excessive bone
vascularization. As a result, these mice displayed reduced skeletal growth and bowing of
bones. The underlying mechanism is currently being explored further but already
indicates increased proliferation of perichondrial cells as a key early manifestation of the
phenotype.
Thus, both in the loss-of-function and gain-of-function mouse models of perturbed VEGF
isoform expression, the data suggested that VEGF may play a role in perichondrial
osteoblast development. However, the origin, migration, proliferation, differentiation, and
fate of osteoblasts in vivo during endochondral bone development are as yet largely
unexplored. A profound examination of these events is essential for the full
understanding of every mutant phenotype involving the osteoblast lineage. Recently, I
started a post-doctoral study in the laboratory of Henry Kronenberg (Massachusetts
General Hospital, Harvard Medical School, Boston, USA) on the characterization of
perichondrial osteoblast development and its association with blood vessel invasion. The
study employs a novel mouse model of temporally controlled and tissue-specific
expression of a reporter gene (LacZ), which allows tracking of the osteoblast lineage in
vivo, as will be presented.
Altogether, these studies provided new insights in the mechanisms controlling
endochondral bone development and growth, by shedding more light on the coupling
between bone formation and vascularization and its molecular regulation.
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Abstract 1
Bontems Sébastien : presenting author – e-mail : sbontems@ulg.ac.be

CHARACTERIZATION OF VARICELLA ZOSTER VIRUS (VZV) ORF9P
PROTEIN COLOCALIZATION WITH THE MICROTUBULE NETWORK
Sébastien Bontems, Aline Joris-Gérards, Catherine Sadzot-Delvaux and Jacques
Piette
Laboratory of virology and immunology, CBIG-GIGA, pathology tower B23, +2 B-4000
Liège, Belgium
Varicella zoster virus (VZV) is an alphaherpesvirus responsible of two distinct diseases :
varicella, occuring mainly during childhood and zoster, resulting from the reactivation of
the virus, remained latent for many years in nervous ganglia. VZV, like other
alphaherpesviruses, contains an amorphous structure between the enveloppe and the
viral capside, which is called the tegument. It contains many viral proteins, which are
essential for the first steps of the infectious process. Among them, ORF9p protein is
abundantly present but poorly described. ORF9p is the homologous of HSV-1 (herpes
simplex type-1) and BHV-1 (bovine herpesvirus type-1) VP22 protein. These proteins
possess the remarkable property (but somewhat controversial) of disseminating from cell
to cell. VP22 interacts with cellular microtubules and is also able to bind chromatine. In
this study, we decided to characterized VZV ORF9p protein.
An in silico analysis of the ORF9p protein allowed us to determine (1) a conserved
region between ORF9p and its homologous proteins, (2) some conserved alpha helix or
beta strands structures, (3) two putative nuclear localization signals (NLS) not shared
with VP22. This study allowed us to generate several mutated or deleted ORF9p
proteins. We showed that ORF9p protein localizes first in the cytoplasm of transfected
Mewo (melanocyte) cells, and then progressively goes in the nucleus in a time
dependent way. We also demonstrated that this protein co-localizes with cellular
microtubules. We checked then the cellular localization of several deleted or mutated
ORF9p proteins and their ability to colocalize with microtubules. Furthermore, we
demonstrate that both NLS are required, but are not essential for VZV ORF9p nuclear
localization. Finally, we showed that the integrity of the whole protein is required for the
microtubule colocalization.
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Bontems Sébastien

Abstract 2
Boom Alain : presenting author – e-mail : aboom@ulb.ac.be

ZINC INDUCES TAU HYPERPHOSPHORYLATION THROUGH GLYCOGENE
SYNTHASE KINASE
A. Boom, V. Daubie, C. Nicaise, J.P. Brion and R. Pochet
Laboratory of Histology, Neuroanatomy and Neuropathology, School of Medicine,
Université Libre de Bruxelles, 808, route de Lennik, Bldg GE, 1070 Brussels,
Belgium
Alzheimer disease (AD) was neuropathologically characterised both by extracellular
amyloid plaques and by neuronal-paired helical filament constituted of aggregates of
hyperphosphorylated tau proteins. We have previously reported in AD an over
expression of S100A6, a protein that binds zinc with a particular high affinity [1]. S100A6
was pathologically expressed in astrocytes in the vicinity of the amyloid plaques, where
zinc is abnormally highly concentrated (1mM). Such a high zinc concentration in amyloid
plaques coupled with affected permeability of the neuronal membranes at this level
should allow an non-specific transfer of zinc from the extracellular compartment to the
neurons. We thus hypothesized that abnormal zinc concentration find in the amyloid
plaques could interfere with some signalling pathway leading to tau phosphorylation.
Zinc effect of on tau phosphorylation was studied on the clonal CHO line expressing the
1N4R human tau isoform. The addition of 250µM zinc sulphate on CHO cells, shows
both by immunoblotting and immunochemistry a clear tau phosphorylation increase. We
decided to study the phosphoinositide 3-kinase (PI3-kinase) pathway and its
downstream serine-threonine kinase GSK-3 beta and PTEN, a lipid phosphatase that
negatively regulates the production of phosphatidylinositol (3,4,5)-trisphosphate. Our
results show that hyperphosphorylation of tau could be explained by phosphorylation of
the GSK-3 beta on tyrosine 216, its active form. In addition in brains of AD patients, we
also observed a decrease of PTEN expression, correlated with A? amyloid plaques
density. These results suggest that abnormal extracellular zinc concentration present in
the neocortex in AD could play a detrimental role in neuronal tau hyperphosphorylation.
[1] Boom A. et al, BBA. 2004, 1742: pp 161-8.
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Abstract 3
Boonen Marielle : presenting author – e-mail : marielle.boonen@fundp.ac.be

A DILEUCINE BASED SIGNAL IS NECESSARY FOR EFFICIENT SORTING
OF P40 TO THE LYSOSOMAL MEMBRANE
Marielle Boonen, Anne-Françoise Delsaute, Isabelle Hamer and Michel Jadot
URPHYM, Laboratoire de Chimie Physiologique, Facultés Universitaires Notre Dame de
la Paix, B-5000 Namur, Belgium
The protein composition of the lysosomal membrane is still poorly characterized. Only a
small number of proteins have been identified. Among them are the vacuolar H+ATPase, the Lysosomal Associated Membrane Proteins LAMP (I and II), the Lysosomal
Integral Membrane Proteins LIMP (I, II, and III) and some transporters ensuring the
export of degradation products (amino acids, monosaccharides, nucleosides). A mass
spectrometric analysis of the most hydrophobic proteins extracted from a liver lysosome
preparation allowed us to identify a putative multispanning protein of 372 amino acids,
that we named p40 (Boonen et al., 2006).The lysosomal localization of p40 was
validated by subcellular fractionation of mouse liver and by fluorescence microscopy
performed on transfected eukaryotic cells (Boonen et al., 2006). Targeting of newly
synthesized lysosomal membrane proteins from Golgi to late endosomes/lysosomes is
mediated by the recognition of specific signals often situated in their cytoplasmic
domains. Classically, these signals consist of short amino acid sequences that conform
to the YXXphi (where phi is a hydrophobic residue) and [D/E]XXXL[L/I] consensus
motifs, respectively referred to as “tyrosine-based” and “dileucine-based” targeting
signals. p40 sequence contains four putative sorting motifs of these types: Y(6)QLF,
Y(106)VAL, Y(333)NGL and EQERL(360)L(361). To test their implication, we prepared
several constructs where the most critical residues (tyrosines or leucines) were replaced
by other amino acids and we observed their subsequent localization in transfected HeLa
and BHK-21 cells by confocal microscopy. Proteins in which the tyrosine motifs were
independently mutated displayed the same lysosomal localization as wild-type p40.
Substitution of the two leucines in the EQERL(360)L(361) motif by an alanine and a
valine induced appearance of p40 at the plasma membrane in addition to its lysosomal
localization. Double-mutants, in which one of the three tyrosine motifs was disrupted
along with the dileucine signal, presented a distribution pattern similar to that of the
single dileucine mutated form. Taken together, these data indicate that p40 contains at
least one sorting signal localized in its C-terminal tail: EQERL(360)L(361). Our results
also suggest the presence of another functional signal since mutation of the dileucine
signal is not sufficient to abolish the lysosomal localization of p40.
Boonen M., Hamer I., Boussac M., Delsaute A.-F., Flamion B., Garin J. and Jadot M.
(2006) Intracellular localization of p40, a protein identified in a preparation of lysosomal
membranes. Biochem. J. 395, 39-47.
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Bortier Hilde : presenting author – e-mail : hilde.bortier@ua.ac.be

EARLY INDUCTION OF HEART AND PERICARD
Marc Callebaut, Emmy Van Nueten, Fernand Harrisson and Hilde Bortier
Human Anatomy and Embryology, University of Antwerp, Campus Groenenborger,
Groenenborgerlaan 171, 2020 Antwerpen, Belgium
After unilateral removal of Rauber’s sickle-derived junctional endoblast in early streak
blastoderms (stage 2-4, Vakaet, 1970) and culture to stage 11 (Hamburger and
Hamilton, 1951), we observed that the early formation of the coelomic cavity was locally
or totally disturbed in the operated area. Besides the simultaneous absence of blood
islands, the coelomic vesicles did not form normally. Instead of regularly aligned
coelomic vesicles, progressively forming the coelomic cavity by fusion, some voluminous
irregular cavities appeared. Thus the extent of the coelomic cavity was greatly reduced
and the operated side was considerably smaller than the unoperated side. Furthermore,
in the youngest operated blastoderms, the cranial portion of the involved coelomic cavity
(hemi-pericardial cavity) exhibited rudimentary development and usually did not reach
the region of the foregut endoderm. This resulted in the absence of the myoepicardium
and associated endocardium at this side. By using the quail-chicken chimera technique
we demonstrated that the splanchnic mesoderm cells of the pericardium develop in
intimate association with the most cranial part of the junctional endoblast (derived from
Rauber’s sickle horns). Our experiments indicate that the coelom and, in particular, the
pericardium and primary heart tube form progressively (in time and space) under the
inductory influence of Rauber’s sickle and junctional endoblast.
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Boruc Joanna : presenting author – e-mail : jobor@psb.ugent.be

DIMERIZATION OF THE MICROTUBULE END BINDING PROTEIN 1A
(ATEB1A) IN LIVING CELLS
Joanna Boruc (1), Silvie Coutuer (1), Daniel Van Damme (1), Evelien Mylle (1),
Dirk Inze (1), Eugenia Russinova (1) and Danny Geelen (2)
1: Dept. Plant Systems Biology, VIB - Ghent University, B-9052 Ghent
2: Dept. Plant Production, Ghent University, B-9000 Ghent, Belgium
In plants, microtubules (MTs) participate significantly in cell division and expansion.
Microtubules are an important component of unique cytoskeletal configurations: the
cortical array, the preprophase band and the phragmoplast. The structure and
organisation of MTs relies on microtubule dynamics that is controlled by a set of
regulatory proteins called MT associated proteins (MAPs). The MAPs interact with MT at
the extremities (the plus or minus end) or along the sides. In Arabidopsis three MT plusend-tracking proteins (+TIPs) called end-binding1 (EB1) have been identified. It has
been shown that EB1-GFP labels the fast growing ends of the cortical MT in plant cells.
Especially one of three EB1 proteins (AtEB1a) has displayed stimulatory effect on MT
polymerisation in BY-2 cells (Van Damme et al., 2004). During division EB1 protein also
associates with the spindle and the phragmoplast and possibly forms complexes with
other TIPs. Structural studies in mammals suggested that in such interactions EB1
protein functions as a dimer (Honnappa et al., 2005). Several lines of evidence point to
the possibility that Arabidopsis EB1 also operate as a dimer. We found that EB1
interacts with other EB partners in a yeast two-hybrid assay. In addition, using a tandem
affinity purification tagged (TAP tag) EB1, native EB1 protein was co-purified from whole
plant extracts.
To analyse EB1 dimerization at the cellular level, we are adopting bimolecular
fluorescence complementation (BiFC) technology. This novel approach allows the
visualization of protein interactions in living cells and is based on the recovery of
fluorescence after the interaction of complementary GFP protein fragments. As an
alternative approach, EB1 dimerization will be tested by applying the Förster Resonance
Energy Transfer (FRET) technology. FRET relies on the ability to capture weak and
transient fluorescent signals from the interactions of fluorescently labelled molecules in
living cells.
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Bruyère Françoise : presenting author – e-mail : fbruyere@ulg.ac.be

THE LYMPHATIC RING ASSAY: A NEW IN VITRO MODEL OF
LYMPHANGIOGENESIS
Bruyère F.(1), Melen L.(1), Blacher S.(1), Thiry M.(2), Sleeman J.(3), Alitalo
K.(4), Foidart J.M.(1) and Noël A.(1)
1: LBTD, ULg, Tour de Pathologie (B23); CRCE, CBIG, B-4000 Liège, Belgium
2: LCTB, ULg, Liege, Belgium
3: Forschungszentrum Karlsruhe, Institut fur Toxikologie und Genetik, Postfach 3640, D76021 Karlsruhe, Germany
4: Molecular/Cancer Biology Laboratory, University of Helsinki, Finland
The detection of sentinel lymph node helps physicians to diagnose and select a therapy
for patients with diverse types of cancer. This clinical approach is reflecting a lymphatic
bed invasion by tumoral cells leading to metastatic dissemination. Study on
lympangiogenesis, the recruitment of new lymphatic vessels in tumor is hampered by the
lack of reproductible ex vivo or in vitro model. In order to overcome the lack of specific
lymphatic vessel culture system to study lymphatic vessels, we have developed a new
and original in vitro model. We successfully transposed the three-dimensional aorta ring
assay to a mouse lymphatic thoracic duct assay. Fragments of thoracic duct isolated
from mice are embedded into a collagen gel and cultured for two weeks. By
immunochemistry and transmission electron microscopy, we characterized the
outgrowing cells as being lymphatic cells that organize into microvessels containing a
lumen. A computer-assisted quantification system has been developed to quantify
lymphatic cell outgrowth. Lymphatic cell spreading is stimulated by well-known
lymphangiogenic activators such as VEGF-C and PDGB-BB and is inhibited by sVEGFR3. We are presently investigating the implication of some proteases or their inhibitors in
the outgrowth of lymphatic vessels by using synthetic inhibitors and mice deficient for
one gene or the other.
In conclusion, we have elaborated a new three-dimensional reproducible model of
lymphatic cells. This model will permit to test activators and inhibitors of
lympangiogenesis as well as unravelling molecular mechanisms of lymphangiogenesis
by using transgenic KO mice.
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Chabottaux Vincent : presenting author – e-mail : vchabottaux@ulg.ac.be

COOPERATION BETWEEN A TUMOR PROTEASE (MT4-MMP) AND A HOSTDERIVED INHIBITOR OF PROTEASES (PAI-1) IN TUMOR GROWTH AND
METASTATIC DISSEMINATION
Chabottaux V. (1), Thiry M. (2), Maillard C. (1), Carmeliet P. (3), Foidart J-M. (1)
and Noël A (1)
1: Laboratory of Tumor and Development Biology, University of Liège, Sart Tilman B23,
CRCE, CBIG, B-4000 Liège, Belgiu
2: Laboratory of Cell and Tissue Biology, University of Liège, B-4000 Liège, Belgium
3: Center for Transgene Technology and Gene Therapy, Flanders Interuniversity
Institute for Biotechnology, KU Leuven, Leuven B-3000, Belgium
The plasminogen (Plg) / plasminogen activator (PA) system (serine proteases) and
matrix metalloproteinases (MMPs) are interconnected proteolytic systems largely
implicated in tumor growth and angiogenesis. The plasminogen activator inhibitor-1
(PAI-1), mainly expressed by stromal cells (such as endothelial cells and
myofibroblasts), is the major physiological inhibitor of Plg / PA proteolysis cascade. It is
paradoxically a strong angiogenic factor produced by host cells, which is associated to
bad prognosis for survival of patients with many different cancers. MMPs, acting in a
concerted manner with PA system, are either produced by host cells and tumor cells
themselves. Our previous data show that MT4-MMP, a membrane-anchored MMP
essentially expressed by breast tumor cells, increases breast cancer growth with
frequent enlargements of intra-tumor blood vessels and leading to higher lung
metastases (Chabottaux et al, 2006).
The aim of the present study is to investigate the role of tumor microenvironment by
studying the putative cooperation between a cell membrane MMP (MT4-MMP) and
produced by tumor cells and the proangiogenic factor, PAI-1 produced by host cells.
Therefore, 2 clones of MDA-MB-231 cells overexpressing MT4-MMP (M2, M3) or not
(C4, C14) were subcutaneously injected in either wild type (WT) or PAI-1 deficient (PAI1 -/-) RAG-1 immunodeficient mice. Tumor volumes were measured up to 6 weeks post
injection. After mice sacrifices, number and severity of lung metastases were evaluated
by immunostaining of human KI-67 antigen.
The incidence of tumors induced by injection of MT4-MMP expressing clones was not
affected by the host background. However, tumor incidence of control cells was reduced
in PAI-1 -/- mice. Tumors induced by control clones grew slowly either in WT or in PAI-1
-/- mice. The overexpression of MT4-MMP improved the growth of tumors developed in
WT and PAI-1 -/- mice. However, MT4-MMP did not compensate fully for PAI-1 absence
in host tissue. Indeed, the tumorigenicity of MT4-MMP expressing cells was lower in
PAI-1 deficient mice than in WT animals. Similarly, the severity of lung metastases was
influenced by MT4-MMP and host PAI-1 status. The severity of metastasis (scored 1 to
3) was higher for MT4-MMP tumors developed in PAI-1 expressing mice. Metastases of
high severity were only detected in mice in which tumor-derived MT4-MMP and stromal
PAI-1 were simultaneously present.
These results suggest that tumor-derived MT4-MMP can not fully compensate for the
absence of host-derived PAI-1 and that host-PAI-1 could play a role in distant cancer cell
dissemination. All together, these data underline the importance and the complexity of
the relationship between proteases and protease inhibitors secreted by tumors cells
and/or those secreted by stromal host cells. Both tumor (“the seed”) and stromal (“the
soil”) compartments have thus to be taken into account to design protease inhibitors as
anti-cancer strategies.
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Coutuer Silvie : presenting author – e-mail : silvie.coutuer@psb.ugent.be

DISCOVERING AURORA KINASE INTERACTORS: A POLAR EXPEDITION
Coutuer Silvie (1), Van Damme Daniel (1), Mylle Evelien (1), Russinova Jenny
(1), Inzé Dirk (1) and Geelen Danny (2)
1: Department of Plant Systems Biology, Flanders Interuniversity Institute for
Biotechnology (VIB), Ghent University, Technologiepark 927, B-9052 Ghent, Belgium
2: Department of Plant Production, Faculty of Bioscience Engineering, Ghent University,
Coupure links 653, B-9000 Ghent, Belgium
From budding yeast to human, Aurora serine/threonine kinases are essential for the
successful execution of cell division. Aurora kinases form chromosomal passenger
complexes that are responsible for the establishment of a bipolar mitotic spindle,
accurate segregation of chromosomes and the completion of cytokinesis.
Although Aurora has been well-studied in animal and yeast, plant Aurora kinases have
only recently been identified (Demidov et al, 2005). The Aurora kinase family in
Arabidopsis has 3 Aurora homologues. Structure and expression of AtAurora1 and
AtAurora2 suggest that these genes arose by a recent gene duplication, whereas the
diversification of plant alpha and beta Aurora kinases predates the origin of land plants.
Intracellular localization of GFP-tagged AtAurora1 and 2 shows labelling of microtubule
spindle and the growing cell plate of dividing tobacco BY-2 cells while GFP-AtAurora3
localizes to the kinetochores.
To identify putative targets and other components of the Aurora complex in plants, we
have performed yeast two-hybrid screening using AtAurora1 as a bait. To validate the
interaction data, 37 Aurora interactors were GFP-tagged and localized in dividing
tobacco BY-2 cells.
The candidate Arctica shows the classical double-dot kinetochore pattern and
translocates to the growing cell plate during cytokinesis. This unknown Aurora-interactor
shows no homology to yeast or animal proteins, suggesting that plants have developed
divergent Aurora kinase signalling pathways involved in chromosome segregation and
cytokinesis.
The interaction between Arctica and AtAurora1 has been investigated using colocalization experiments with GFP and RFP, pull down and radioactive kinase assays.
Knock-out, knock-down and overexpression studies will be performed to analyze the role
of the new Aurora interactor in plant growth and development. This approach will enable
us to provide insights into the role of the Aurora-Arctica complex in plants.
Ref: Identification and dynamics of two classes of aurora-like kinases in Arabidopsis and
other plants. Demidov D, Van Damme D, Geelen D, Blattner FR, Houben A.

BSCDB meeting – Ghent, 14 October 2006
CYTOSKELETON and CELLULAR IMAGING

Coutuer Silvie

Abstract 9
Daubie Valéry : presenting author – e-mail : valery.daubie@ulb.ac.be

OSTEOBLAST-LIKE CELL (SaOS-2) SURVIVAL IS INCREASED BY
ACTIVATION OF PROTEASE-ACTIVATION RECEPTOR (PAR)-1, A
THROMBIN RECEPTOR
Valéry Daubie, Robert Dedecker, Charles Nicaise, and Roland Pochet
Lab. of Histology, Neuroanatomy and Neuropathology, Université Libre de Bruxelles,
Belgium
In order to regenerate maxillary bone in edentulous patients, we implemented use of
mixture containing endogenous calvarian bone powder, platelets-rich plasma (PRP) and
tissue factor (TF). Immunohistochemical analysis of six months old bone showed a
highly regenerated bone surrounded by osteoblasts and a densely vascularized
connective tissue. Tissue factor is an integral transmembrane glycoprotein that,
assembled with activated factor VII initiates extrinsic pathway of coagulation. Actually,
three serine proteases play a major role in the initiation of coagulation by tissue factor:
(1) factor VIIa (FVIIa), which complexes with tissue factor; (2) factor Xa (FXa), which is
cleaved by factor VIIa in the extrinsic tenase complex (TF/FVIIa/FXa) and cleaves
prothrombin in presence of factor Va and (3) thrombin, also known as coagulation
activated factor II (FIIa).
The protease-activated receptor family, which is currently known to consist of 4
members (PAR-1, -2, -3 and –4), belongs to the larger group of G-protein-coupled,
seven transmembrane domain receptors. Thrombin is the physiological activator of PAR1, -3 and –4, whereas PAR-2 is activated by multiple trypsin-like serine proteases but
also FXa and TF/FVIIa complex but not by thrombin. In addition, FXa can activate PAR1 too. In this work, we have used osteoblast-like cell line SaOS-2 known to express
constitutively PAR-1 and PAR-2 receptors2,3.
We aimed to discriminate specific biological actions of PAR-1 and PAR-2 activation in
osteoblast-like cell line SaOS-2. PAR-1 and PAR-2 act trough different but still unclear
pathways. In this work we have compared PAR1 and PAR2 specific triggering through
calcium signaling and cell survival.
Thrombin activated intracellular calcium responses in SaOS-2 cells. This signaling could
not be inhibited when thrombin active site inhibitor was added after thrombin. On the
contrary, if thrombin was preincubated with this active site inhibitor, no calcium signals
were recorded. Furthermore, if thrombin was subsequently added to a first thrombin
stimulation, no supplementary calcium response appeared. All this indicates that
thrombin triggered a PAR-1-dependent unique and irreversible calcium response.
FXa, PAR-2 agonist, induced a dose-dependent sustained increase in [Ca2+]i. On the
contrary to thrombin, inhibition of FXa-active site stopped [Ca2+]i signal, which meant
that sustained responses were due to a constant receptor-ligand interaction. Because
FXa forms in vivo a complex with FVIIa and TF, we also investigated TF/FVIIa/FXainduced [Ca2+]i signals, which appeared to be 1.5 times stronger than in FXa alone
stimulation. We looked at cell survival (MTT) as a distant biological response and
showed that PAR-1, but not PAR-2, stimulation induced an increase in cells survival.
In conclusion, in osteoblasts, we could distinguish in terms of calcium signaling and cell
survival between PAR-1 and PAR-2 cellular action.
V. Daubie is fellow of a First Europe grant. This work was achieved under a FRSM grant
n 3.4582.02 and 9.4506.03.
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TISSUE FACTOR, INITIATOR OF THE COAGULATION CASCADE, IS
EXPRESSED AND CONSTITUTIVELY ACTIVE IN OSTEOBLAST-LIKE CELLS
LINE SaOS-2
Valéry Daubie, Robert Dedecker, Charles Nicaise and Roland Pochet
Lab. of Histology, Neuroanatomy and Neuropathology, Université Libre de Bruxelles,
Belgium
Tissue factor (TF) is an integral transmembrane glycoprotein that, assembled with
activated factor VII (FVIIa) initiates coagulation. TF-FVIIa complex activates factors IX
and X resulting in thrombin production. TF protein consists of a 219 amino acids
hydrophilic extracellular domain, a 23 amino acids membrane-spanning region, and a
short 21 amino acids cytoplasmic tail. Recently, it was discovered that TF has
coagulation-independent actions including regulation of tumour growth, embryonic and
oncogenic blood vessels formation, regulation of inflammation and sepsis.
One of the possible mechanisms involves the G-protein protease-activated receptors
family, composed of 4 members (PAR-1, -2, -3 and –4). Thrombin is the physiological
activators of PAR-1, -3 and -4, whereas PAR-2 is activated by multiple trypsin-like
serines proteases and also FXa and TF/FVIIa complex. In this work, we have used
osteoblast-like cell line SaOS-2 (see abstract Osteoblast-like cell (SaOS-2) survival is
increased by activation of protease-activation receptor (PAR)-1, a thrombin receptor)
known to express constitutively PAR-1 and PAR-2 receptors.
As we previously have shown, in HUVEC expressing constitutively PAR-1 and PAR-2
but not TF, that TF/FVIIa complex did not induce calcium signaling, we have looked for
TF signaling within a bone forming cell line SaOS-2. The rational being that in vivo bone
regeneration is TF dependent and should accordingly respond through PARs.
Reverse transcriptase (RT) – polymerase chain reaction (PCR) and
immunohistochemistry with anti-TF polyclonal antibody were used to determined TF
expression on osteoblast cells. RT-PCR revealed a 505bp band, corresponding to
amplified cDNA with selected primers for TF and confirming TF mRNA expression in
osteoblast cells line. Glioblastoma cells (U87) were used as positive control and
densitometry showed that 505bp band was 7 times higher in U87 compared to SaOS-2.
Immunohistochemistry with anti-TF polyclonal antibody also showed the expression of
TF glycoprotein located at the plasma membrane of osteoblast-like cells.
Immunofluorescence densitometry confirmed the lower expression of TF in SaOS-2
compared to U87. Then, through the measure of [Ca2+], we investigated activity of
initiating complex of coagulation, TF/FVIIa, increases. SaOS-2 stimulation with FVIIa
induced small (D[Ca2+]i=40nM) and short (t=50sec) increases of [Ca2+]i. However, only
a few cells responded (50%). Similar results were obtained by stimulating with a
complex made of soluble tissue factor (sTF) and FVIIa, indicating that anchorage of TF
is not required for cells activation. Finally, cell activation with PAR-2 specific agonist
SLIGRL allowed us to determined that TF/FVIIa complex acts through PAR-2 receptors.
In conclusion, osteoblast-like cell line SaOS-2 expresses tissue factor and can be
stimulated with natural ligand of TF, FVIIa.
V. Daubie is fellow of a First Europe grant and financed by a FRSM grant n 3.4582.02
and 9.4506.03.
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DIFFERENTIAL MOTILITY OF P210BCR-ABL AND P190BCR-ABL
EXPRESSING BA/F3 CELLS: ROLE OF BCR-ABL AND VAV GEF
ACTIVITIES
Thomas Daubon (1*), Jacques Chasseriau (1*), Ayman El Ali (1), Jérôme Rivet
(2), Alain Kitzis (1,2), Bruno Constantin (1) and Nicolas Bourmeyster (1,2)
* These authors contributed equally to this work.
1: Institut de Physiologie et de Biologie Cellulaires, CNRS UMR 6187, 40, Avenue du
Recteur Pineau, 86022 Poitiers Cedex, France
2: Laboratoire de Génétique Cellulaire et Moléculaire, CHU de Poitiers, BP 577, 86021
Poitiers Cedex, France
Bcr-Abl is a chimeric oncogene found in several haematological diseases. The most
frequent form is p210bcr-abl, responsible for chronic myelogenous leukaemia. Less
frequent, p190bcr-abl is associated with acute lymphoid leukaemia. The only structural
difference between p190bcr-abl and p210bcr-abl resides in the absence in p190bcr-abl
of a DH/PH domain, which we previously demonstrated to specifically activate RhoA.
Moreover, we showed that p95vav, identified as a GEF (GTPase Exchange Factor) for
Rac1, is present in an activated state in complex with both Bcr-Abl chimeras.
Bcr-Abl is known to induce spontaneous motility of leukaemic cells. Moreover, Rho
proteins, associated with the actin cytoskeleton, are key regulators of cell motility. Their
role has been particularly studied in the mesenchymal mobility. In contrast, the mobility
of haematopoietic cells remains to be detailed. In this context, the differential activation
of Rho GTPases by Bcr-Abl should represent a useful cellular model to study mobility.
The aim of this work was to study the Bcr-Abl induced motility of leukaemic cells and to
address the role of GEF activities linked to p190bcr-abl and p210bcr-abl in this action.
Cell lines expressing Vav and Bcr-Abl mutants were established in prolymphocyte B
cells (Ba/F3). The mutations were inserted in the GEF domains of Vav and p210bcr-abl
(DN for negative dominant for GEF activity and DP for positive dominant for the GEF
activity). The mobility was studied by Transwell experiments and time-lapse confocal 3D
analysis. Cell tracking and membrane deformation were analysed with a specific
computer analysis program developed with the Visilog® software.
Ba/F3 cells are not spontaneously mobile, while Ba/F3 p210bcr-abl and p190bcr-abl
expressing cells move spontaneously. p210bcr-abl expressing cells presented amoeboid
movements in contrast to p190bcr-abl expressing cells, which showed a rolling type
mobility. VavDN-expressing cells, which contained no activated Rac1, were devoid of
pseudopodia production and their mobility was abolished. On the contrary, VavDPexpressing cells, which presented a high level of activated Rac1, presented longer and
more persistent pseudopodia with higher mobility.
In our model, p210bcr-abl DN-expressing cells, which no longer showed the activated
form of RhoA, also lost amoeboid movements characteristic of p210bcr-abl-expressing
cells. The loss of amoeboid movements was not accompanied with a loss of mobility, but
by a change in motility type, which resembled the rolling type mobility observed in
p190bcr-abl-expressing cells. These results were confirmed by C3 exoenzyme treatment
(inhibitor of RhoA from Clostridium botulinum) of p210bcr-abl expressing cells.
We conclude that Vav through Rac1 activation is responsible for the pseudopodia
formation and triggers the mobility of Bcr-Abl expressing cells. The GEF of p210bcr-abl
specific for RhoA activation does not trigger mobility by itself. We suggest that RhoA
activation is crucial for committing haematopoietic cells to amoeboid movements.
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A NOVEL GENE, EFHC1, ASSOCIATES WITH THE MITOTIC SPINDLE
THROUGH ITS N-TERMINUS
Laurence de Nijs (1), Christine Léon (1), Bernard Lakaye (1), Bernard Coumans
(1), Antonio V. Delgado-Escueta (2), Grazyna Chanas (1) and Thierry Grisar (1)
1: Center for Cellular and Molecular Neurobiology, University of Liège, Belgium
2: Epilepsy Genetics/Genomics Laboratories, Comprehensive Epilepsy Program, David
Geffen School of Medicine at UCLA and VA GLAHS-West Los Angeles Medical
Center, USA
A novel gene, EFHC1, mutated in juvenile myoclonic epilepsy (JME) encodes a protein
with three DM10 domains of unknown function and one putative EF-hand motif. To study
the properties of EFHC1, we expressed EGFP-tagged protein in various cell lines. In
interphase cells, the fusion protein was present in the cytoplasm and in the nucleus with
specific accumulation at the centrosome. During mitosis EGFP-EFHC1 colocalized with
the mitotic spindle, especially at spindle poles and with the midbody during cytokinesis.
Deletion analyses revealed that the N-terminal region comprised between amino acids
30 and 45 is crucial for the association with the mitotic spindle and the midbody.
Overexpression of the truncated form of EFHC1 containing the 45 first amino acids of
the protein caused mitotic spindle abnormalities and bundled microtubule
rearrangements in cell periphery during interphase. These preliminary data have to be
further analysed in respect of the potential interaction of EFHC1 with microtubules.
Our results suggest that EFHC1 could play an important role during cell division and
therefore could be implicated in brain development. This hypothesis is supported by
higher expression of EFHC1 in the developing brain as compared to adult. Although the
relationships with JME still have to be clarified, our data suggest that the mutated gene
could be responsible for early abnormal cell division during brain development and
produce abnormal neuronal migration as illustrated in some case of JME patients.
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ANALYSIS OF TELOMERE CONFIGURATIONS AND DYNAMICS IN
MAMMALIAN CELLS
W. De Vos (1), G. Joss (2) & P. Van Oostveldt (1)
1: Dept. Molecular Biotechnology, Faculty of Bio engineering Sciences, University of
Ghent, Belgium
2: Dept. Biological Sciences, Macquarie University, North Ryde, Sydney, Australia
Background. The mammalian nucleus has a meticulous organization with functional
relevance to the cell assuring proper gene expression, replication and genome stability
(1). Telomeres are believed to play an important role in spatial genome organization. On
one hand these highly repetitive sequences are found anchored to the nuclear matrix,
thereby possibly providing structural stability to the nucleus (2-4). On the other hand not
all telomeres are attached at the same time, which might render some telomeres more
mobile. Indeed, dynamic telomeres and telomere interactions/collisions have been
reported (5). Transient associations could reflect transcriptional and/or replicational
processes. Alongside these transient associations, many telomeres show more
permanent tetherings, ranging from paired telomeres in normal cells to large aggregates
of dysfunctional telomeres heralding chromosomal instability (6,7). Loss of functionality
could lie in changes in telomeric chromatin composition, structure or could even have an
epigenetic nature (8).
Methods. Using two telomere binding proteins TRF1 and TRF2, coupled to the GFP
variant, citrin, we investigate telomere organization and dynamics in different human cell
types. To enable quantitative study of telomeric patterns and individual telomere mobility
in stable and transient transfectants, we combine 4D microscopy (confocal time lapse)
with dedicated image analysis tools. Telomere configurations are characterized by an
exhaustive set of parameters, such as telomere size, intensity, distance to the nuclear
envelope and to the nuclear centre, etc. Telomeres are accurately tracked through time
using 4D proximity and pattern recognition.
Results. All cell types examined, show a broad, but non-random distribution pattern
throughout the nuclear volume, with a preference for the more internal part of the
interphase nucleus. Time lapse experiments suggest that relative telomere mobility is
extremely low, pointing to a constrained diffusive motion (velocity ~ 0.25µm/min,
average radius of constraint ~ 0.84µm) and strongly supporting the idea of anchoring.
Larger displacements observed so far reflect nuclear torsions. Although variable in
degree, the number of telomeres detected was far below the expected number – about
half on average – making tethering likely in mortal as well as immortal cell types.
1. Parada et al., 2004; 2. Luderus et al., 1996; 3. de Lange, 1992; 4. Weipoltshammer et
al., 1999; 5. Molenaar et al, 2003; 6. Daniel & Heaps, 2004; 7. Louis et al., 2005; 8.
Blasco, 2005
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Decaestecker Christine : presenting author – e-mail : cdecaes@ulb.ac.be

CELL DIVISION CHARACTERIZATION BY AUTOMATIC CELL TRACKING
AND CELL LINEAGE RECONSTRUCTION
Olivier Debeir (1), Robert Kiss (2, 3), Christine Decaestecker (2, 3)
1: Department of Logical and Numerical Systems and
2: Laboratory of Toxicology - Université Libre de Bruxelles – U.L.B., B-1050 Brussels
3: R. K. is a Director of Research and C. D. a Senior Research Associate with the FNRS
(Brussels, Belgium)
In vitro cell observation is widely used by biologists since years. Nowadays the use of
computer assisted-microscopy (or time-laps microscopy) allows the management of
huge amounts of image data generated during experiments of various durations. Periods
of time from several hours to 1 day are generally sufficient to analyze cell trajectories in
cell migration and chemotaxis studies. If cell cultures are observed during longer periods
of time (3-4 days), it is possible to detect less frequent cell events, such as cell division
or cell death. A wide range of applications can be covered by theses time-laps
microscopy approaches, including embryology studies and anti-cancer drug testing.
We showed in previous works that unmarked cells observed in vitro under classical
phase-contrast microscopy during several days can be efficiently and automatically
tracked, and their individual trajectories reconstituted and characterized by various
measurements. We are now extending this technique for cell division detection using
backward cell tracking (from the last to the 1st frame of the image sequence) and cell
trajectory recombinations. In the present study, we describe a semi-automatic extension
which is able to reconstruct tree structures characterizing cell lineages. The use of
backward cell tracking enables easy cell division detection (by identifying cell trajectory
merging), except in some cases when the tracking procedure fails. We thus added a
“light” interactive step in order to select the actual cell division events among all the
automatically detected ones; the operator has only to accept or to reject each proposed
event.
In order to characterize the action of specific drugs on cell motility and also on cell
behavior during and just after cell division, specific features characterizing cell division
events are extracted (in addition to those concerning cell movements). We illustrated our
methodology on different examples including drug actions on cytokinesis, i.e. the cell
separation event occurring at the end of cell division.
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Deroanne Christophe : presenting author – e-mail : c.deroanne@ulg.ac.be

RhoA AND RhoC ARE DETERMINANTS OF THE REGULATION OF THE
LABILE RhoGTPase RhoB
Thi Thanh Giang Ho, Charles M. Lapiere, Betty V. Nusgens and Christophe F.
Deroanne
Laboratory of Connective Tissues Biology, GIGA/CRCE, University of Liège, B-4000
Liège, Belgium
The small GTPases of the Rho family are key intermediates in cellular signalling
triggered by activated cell-adhesion receptors. In the present study, we used small
interfering RNAs to investigate regulations of the RhoGTPases. We hypothesized that
the complete depletion of a particular Rho isoform should reveal novel regulatory
pathways undetectable with the usual and less specific techniques. The key role of
RhoA in the organization of actin cytoskeleton has been clearly established. However, its
specific repression -up to 95%- in various cell types with two different sets of siRNA did
neither alter cell morphology nor actin stress fibers formation. RhoC is closely related to
RhoA and is also able to regulate the organization of the actin cytoskeleton through the
same effectors. Thus, we hypothesized that a definitive phenotype should be observed
following the double silencing of RhoA and RhoC. The simultaneous repression of RhoA
and RhoC in HS578T cells altered cellular shape but did not result in a complete
suppression of stress fibers suggesting that a «Rho-like» activity is still present. Besides
RhoA and RhoC, the Rho sub-class encompasses a third member, RhoB. This
RhoGTPase is also able to activate effectors like ROCK and can induce the formation of
actin stress fibers. However, RhoB is a short-lived protein and we observed by westernblot analysis of whole–cell lysates that in basal conditions the level of RhoB is very low:
it was barely detectable in mock-transfected cells or in cells transfected with a control
siRNA. The silencing of RhoA induced a strong increase of RhoB at the protein level.
RhoB concentration was also slightly increased upon RhoC silencing while neither Rac1
nor Cdc42 silencing affected RhoB expression. These results were similar by using two
different siRNA sequences. The regulation of RhoB expression was also observed in
human primary dermal fibroblasts and in various human cell lines. The up-regulation of
RhoB by silencing RhoA was not related to an increase of its mRNA but to a 4 times
enhanced half-life of the protein. To assess for a potential compensatory overexpression
of RhoC as recently described (Simpson et al., Cancer Res. 2004 64:8694-701), a
double silencing of RhoA and RhoC was performed. It induced an even stronger
increase of RhoB protein level as compared to the single silencing of RhoA through a
combined increase of RhoB protein half-life and mRNA expression. The up-regulation of
RhoB protein level was parallel to an increase of GTP-bound RhoB level, as measured
with a pull-down assay, and a differential extraction procedure revealed that RhoB was
membrane-associated in both control and RhoA-silenced cells. Finally, the simultaneous
knockdown of RhoA, RhoC and RhoB in HS578T cells completely suppressed the actin
stress fibers. Our results implicate RhoA and to a lesser extent RhoC as novel
determinants of the regulation of both stability and expression of the labile RhoGTPase
RhoB.
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Favoreel Herman : presenting author – e-mail : Herman.Favoreel@UGent.be

HERPESVIRUS-INDUCED CYTOSKELETON REARRANGEMENTS THAT
ENHANCE VIRUS SPREAD TO NEIGHBORING CELLS
G. Van Minnebruggen (1), H.J. Nauwynck (1), M. Deruelle (1), C. Vandenbroeke
(1), D. Adriaensen (2), and H.W. Favoreel (1)
1: Department of Virology, Parasitology, and Immunology, Faculty of Vet. Medicine,
Ghent University, Belgium
2: Lab of Cell Biology and Histology, Dep. Biomedical Sciences, University of Antwerp,
Belgium
Alphaherpesviruses are large DNA viruses with closely related members in man and
animal, including the human herpes simplex virus (e.g. cold sores, genital ulcerae) and
varicella-zoster virus (e.g. chickenpox, shingles). We use the porcine pseudorabies virus
(PRV) as a model to study different interactions between alphaherpesviruses with host
cells.
We have found that infection of cells with PRV induces a profound reorganization of the
host cell cytoskeleton. Between 4 and 6h post inoculation, infected cells show the
formation of long actin- and microtubule-containing protrusions, and the concomitant
loss of actin stress fibers. We identified the viral US3 protein kinase as both necessary
and sufficient to induce the cytoskeleton rearrangements. A US3null virus was unable to
induce the rearrangements, and transfection of the US3 ORF was sufficient to induce
the rearrangements.
Using a fluorescent PRV strain (expressing GFP fused to theVP26 viral capsid protein)
and confocal and time lapse microscopy, we found that virus particles are present in the
US3-induced protrusions and that the virus particles migrate at a fast rate towards the tip
of the protrusions. Protrusions contacted neighboring cells and GFP-positive virus
particles could be found in the cytoplasm of originally uninfected cells that were
contacted by cell protrusions of infected cells. This indicates that the virus may use the
US3-induced protrusions to facilitate intercellular virus spread. Interestingly, virusneutralizing antibodies were unable to inhibit this mode of virus spread.
The viral US3 protein kinase is conserved among alphaherpesviruses and displays
serine/threonine kinase activity. Introduction of a single point mutation in the US3 ORF
that destroys the ATP binding site, and thereby impairs the kinase activity of the protein,
rendered the protein unable to induce its effect on the cytoskeleton. This shows that the
the cytoskeleton reorganization is triggered by a US3-mediated phosphorylation event.
In conclusion, we report that the US3 protein kinase of an alphaherpesvirus induces the
formation of actin- and microtubule-containing cell protrusions which enable the virus to
enhance its intercellular spread.
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Gatti Sabrina : presenting author – e-mail : sabrina.gatti@rp-sante-lu

THE TOBACCO LIM PROTEIN WLIM2 BINDS TO AND BUNDLES ACTIN
FILAMENTS
Sabrina Gatti (1), Céline Hoffmann (1), Clément Thomas (1), Evelyne Friederich
(2), Wen-Hui Shen (3) and André Steinmetz (1)
1: Laboratory of Plant Molecular Biology, CRP-Sante, 84 Val Fleuri, L-1526 Luxembourg
2: Laboratory of Molecular Biology, Genomics and Modeling, CRP-Sante, 84 Val Fleuri,
L-1526 Luxembourg
3: Dept. of Cell Biology and Plant Development, IBMP-CNRS, F-67000 Strasbourg,
France
WLIM2 is a LIM domain protein whose coding sequence was originally isolated from
tobacco BY2 cells grown in suspension cultures. This protein differs in its amino acid
sequence by about 40% from the previously described tobacco protein WLIM1 (Thomas
et al., 2006. Plant Cell 18, 2194-2206). WLIM2 is the only LIM protein that was found to
be expressed in BY2 cells where its transcripts were detected throughout all the cell
cycle stages. WLIM2 transcripts have also been detected in various organs of the
tobacco plant. The WLIM2-GFP fusion protein, when expressed in BY2 cells under the
control of an inducible promoter, localizes to a filamentous structure identified as the
actin cytoskeleton. The transiently expressed GFP-tagged protein also binds to a
filamentous structure in leaf epidermal cells from Nicotiana benthamiana. When
expressed in monkey or human cells the fusion protein localizes along stress fibers and
in focal adhesions and shows therefore the same localization pattern as the related
animal Cysteine-Rich-Proteins (CRPs), indicating that WLIM2 (and most likely also the
other plant LIM proteins) share a number of actin-associated functions with the animal
CRPs. High-speed co-sedimentation experiments showed that binding to F-actin is
direct. As observed for WLIM1 using low-speed centrifugations, binding of WLIM2 to Factin also induces formation of actin bundles. These data establish the WLIM2 protein as
a second actin-binding and -bundling LIM protein in tobacco. S.G. is a recipient of a
Research and Training fellowship from the Luxembourg Ministry of Culture, Higher
Education and Research.
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Goossens Steven : presenting author – e-mail : Steven.Goossens@dmbr.Ugent.be

A UNIQUE INTERACTION BETWEEN ALPHA-T-CATENIN AND
PLAKOPHILIN-2 RECRUITS DESMOSOMAL PROTEINS TO THE ADHERENS
JUNCTIONS OF THE HEART
Steven Goossens (1), Barbara Janssens (1), Stefan Bonné (1), Riet De Rycke
(2), Filip Braet (1,2), Jolanda van Hengel (1) and Frans van Roy (1,2)
1: Molecular Cell Biology Unit ) and 2: Microscopy Core Facility,
Department for Molecular Biomedical Research, Flanders Interuniversity Institute for
Biotechnology (V.I.B.) - Ghent University, B-9052 Ghent (Zwijnaarde), Belgium
AlphaT-catenin is a novel alpha-catenin, which we previously have demonstrated to
have a key functional role in the cadherin/catenin cell-cell adhesion complex. It is
expressed predominantly in cardiomyocytes, where it colocalizes with alphaE-catenin at
the intercalated discs. Whether alphaT- and alphaE-catenin have specific or synergistic
functions is so far unknown. In this study the yeast two-hybrid approach was used to
identify specific functions of alphaT-catenin. An interaction with plakophilins was found,
which was subsequently confirmed by co-immunoprecipitation. Interaction with the
aminoterminal part of plakophilins appeared to be specific for the central “adhesionmodulation” domain of alphaT-catenin and turned out to be restricted to this particular
member of the alpha-catenin protein family. In addition, we showed by immuno-electron
microscopy that desmosomal proteins in the heart localize not only to the desmosomes
but also to the adherens junctions within intercalated discs. There, endogenous
plakophilin-2 colocalized with alphaT-catenin. Binding of alphaT-catenin to plakophilin-2
could be a means of modulating and strengthening cell-cell adhesion between cardiac
muscle cells, by providing an exceptional link from the cadherin/catenin complex to
intermediate filaments. This could explain the devastating effect of plakophilin-2
mutations on adherens junction stability in intercalated discs, which lead to cardiac
muscle malfunction. Generation of conditional alphaT-catenin knockout mice is currently
amongst our priorities.
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Houben Frederik : presenting author – e-mail : frederik.houben@molcelb.unimaas.nl

IMPAIRED NUCLEAR LAMINA-CYTOSKELETON INTERACTIONS IN CELLS
LACKING LMNA GENE EXPRESSION
F. Houben (1), C.H.M.P. Willems (2) , J.L.V. Broers (1,2), F.C.S. Ramaekers (1)
1: Dept. of Molecular Cell Biology, University of Maastricht, 6200-MD Maastricht
2: Dept. of Biomechanics and Tissue Engineering, Eindhoven University of Technology,
5600 MB Eindhoven
The response of individual cells to cellular stress is vital for cellular functioning.
A large network of physically interconnected cellular components, starting from the
structural components of the cells’ nucleus, via cytoskeleton filaments to adhesion
molecules and the extracellular matrix, constitutes an integrated matrix that functions as
a scaffold allowing the cell to cope with mechanical stress. Next to a mechanical
response, this network generates a biochemical mechanotransduction response.
Mutations in elements of this network give rise to an impaired response of the affected
cells to mechanical stress and often result in dystrophy of the affected tissue.
Recently, the importance of the cell nucleus in cellular strength has been established.
Several new interconnecting proteins, such as the nesprins that link the nuclear lamina
to the cytoskeleton, have been identified. Furthermore, the function of nuclear lamins in
determining cellular strength and nuclear stability was illustrated in lamin-knock-out cells.
Absence of the A-type lamins or mutations in these structural components of the nuclear
lamina lead to an impaired cellular response to mechanical stress and disturbances in
cytoskeletal organization.
Abberations can be seen in the structure of microfilaments, microtubuli and particulary
intermediate filaments in the vicinity of the nucleus. Microfilaments are linked to the
nucleus through the LINC-complex (SUN + nesprin 1 and 2), located on the nuclear
membrane. As this complex depends on the nuclear lamina for its correct localization,
lamin deficiency can induce the uncoupling of the nuclear envelope from the
cytoskeleton. Western blot analysis of beta-actin on extracted nuclei shows that lamindeficient cells have less actin associated with their nuclei than wild type cells. The most
striking effect on the cytoskeleton can be seen for vimentin intermediate filaments.
Vimentin is linked to the nuclear membrane through nesprin 3 proteins. This protein
shows a remarkable disorientation, and relocalization to the endoplasmic reticulum in
lamin-deficient cells, that can be linked to vimentin structure abberations in the same
cells.
Another indication that the link between the nucleus and the cytoskeleton is important for
the structural stability of the cell’s nucleus is demonstrated by performing compression
experiments on whole cells and extracted nuclei. The isolated nuclei of both wild type
and knock-out cells deform isotropically in contrast to nuclei still embedded in wild type
cells, which deform anisotropically.
Clinical findings indicate that the nuclear lamina is an essential part of the mechanical
matrix of the whole cell, since laminopathies show clinical phenotypes comparable to
those seen for diseases resulting from genetic defects in cytoskeletal components.
All these elements indicate that lamins play an essential role in the mechanical
properties and behaviour of cells.
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Kondylis Vangelis : presenting author – e-mail : E.Kondylis@umcutrecht.nl

THE GOLGI COMPRISES A PAIRED STACK THAT IS SEPARATED AT G2
BY MODULATION OF ACTIN CYTOSKELETON THROUGH Abi AND
SCAR/WAVE
Vangelis Kondylis, Bram Herpers, Despina Xanthakis, and Catherine Rabouille
The Cell Microscopy Centre, Dept. of Cell Biology and Institute of Biomembranes,
University Medical Centre Utrecht, AZU Rm G02.525, Heidelberglaan 100, 3584CX
Utrecht, The Netherlands
We are interested in the organization of the Drosophila early exocytic pathway, which
consists of multiple tER-Golgi units (transitional ER sites adjacent to Golgi stacks)
randomly distributed in the cytoplasm.
The role of cytoskeleton in the organization of the early exocytic pathway is wellestablished in many model organisms, including mammalian cells. In Drosophila tissue
culture S2 cells, microtubule disruption has no effect on tER-Golgi organization.
However, F-actin depolymerisation by LatB or CytoD leads to a ~2-fold increase in the
number of both the Golgi stacks and tER sites, without leading to Golgi stack
vesiculation or blocking anterograde transport. Live cell imaging and experiments in the
presence of Brefeldin A have shown that new Golgi stacks are formed by fission of preexisting ones in an ER-Golgi transport-independent fashion. Examination of ultrathin
sections and quantitative analysis of IF data has suggested that Golgi is a duplicated
organelle comprising a paired stack held by an F-actin based mechanism. We are
currently looking into the proposed Golgi paired structure by performing 3D electron
tomography.
To investigate the underlying molecular mechanism, we disrupted the function of small
Rho GTPases and effectors proteins known to regulate F-actin using overexpression
and RNAi experiments. Our results provide evidence that Scar/Abi complex and a Rac
GTPase, but not WASP, Cdc42 or Rho1, are involved in maintaining the paired Golgi by
promoting local F-actin polymerization.
Interestingly, a similar doubling in tER-Golgi number is observed at G2 phase of the cell
cycle. The Golgi, like other organelles, has to be duplicated to ensure its correct
segregation between the two daughter cells. It remains unclear, however, when and how
this occurs. Our present data suggest that during G1/S, the Golgi consists of paired
stacks maintained by the same F-actin-based mechanism described above. The G2specific Golgi doubling likely corresponds to the separation of paired stacks through
modulation of one or more of the implicated molecules. We propose that this process
facilitates the equal partitioning of Golgi membranes during mitosis.
Finally, to gain more global insight, we are presently performing a microscopy-based
genome-wide RNAi screen to identify novel signaling and structural factors affecting
tER-Golgi unit organization in interphase.

BSCDB meeting – Ghent, 14 October 2006
CYTOSKELETON and CELLULAR IMAGING

Kondylis Vangelis

Abstract 21
Kustermans Gaelle : presenting author – e-mail : gaelle.kustermans@ulg.ac.be

MODULATING EFFECT OF ACTIN CYTOSKELETON ON NF-KAPPAB
ACTIVATION
Gaelle Kustermans, Jacques Piette and Sylvie Legrand Poels
Lab. of Virology and Immunology, CBIG, B23, University of Liège, Belgium
Although several reports showed the effects of compounds disrupting microtubules on
the activation of NF-kappaB, nothing is known about agents perturbing the actin
cytoskeleton. We demonstrated that actin cytoskeleton disruption induced by actindepolymerizing agents such as Cytochalasin D (Cyt D) and actin-polymerizing
compounds such as Jasplakinolide (JP) induced the activation of NF-kappaB in
myeolomonocytic cells. The transduction pathway involved the IKK complex and a
degradation of IkappaBalpha. We have shown that NF-kappaB activation in response to
the perturbation of actin dynamics required reactive oxygen species. In this way, actin
disruption mediated by Cyt D induced O2.- release from human monocytes through the
activation of the NADPH oxidase.
In another study, we showed that Cyt D and JP potentiated the NF-kappaB activation in
response to classical inducers such as TNF-alpha and LPS. Cyt D had a synergistic
effect on the TNF-alpha and IL-8 mRNA synthesis, on the NF-kappaB-mediated
transcription and on the TNF-alpha and IL-8 secretion in response to classical inducers.
However, Cyt D had no effect on the kinase activity of the IKK complex, on the nuclear
translocation of p65 and the DNA binding of NF-kappaB induced by TNF-alpha, but it
increased and prolonged these steps in the case of LPS. So, Cyt D seems to upregulate
the NF-kappaB-mediated transcription induced by TNF-alpha and LPS through distinct
mechanisms. In the case of TNF-alpha, Cyt D would exert its effect downstream the
DNA binding of NF-kappaB while in the case of LPS, Cyt D would act upstream.
Acknowledgments to the IAP5/12, the Televie and the FNRS .
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Lefranc Florence : presenting author – e-mail : fllefran@ulb.ac.be

DECREASING THE SODIUM PUMP ACTIVITY IN GLIOBLASTOMA CELLS
INDUCES AUTOPHAGY AND DISORGANIZES THE ACTIN CYTOSKELETON
Florence Lefranc (1,2), Tatjana Mijatovic (3), Yasuko Kondo (4), Isabelle Camby
(1,5), Nancy De Neve (3), Sébastien Sauvage (3), Véronique Mégalizzi (1),
Isabelle Roland (3), Seiji Kondo (4), Philippe Gailly (6), Gustavo Blanco (7),
Robert Kiss (1)
1: Lab. of Toxicology, Inst. of Pharmacy, ULB
2: Dpt. of Neurosurgery, Erasme Hospital, ULB
3: Unibioscreen SA, Brussels
4: Dpt. of Neurosurgery, M.D. Anderson, USA
5: XpeDoc sprl, Ronquières
6: Dpt. of Physiology and Pharmacology, Université Catholique de Louvain
7: Dpt. of Molecular and Integrative Physiology, University of Kansas, USA
Background:
Ion transporters play pivotal roles in cancer cell migration in general, and in GBM in
particular. However, the roles of the Na+/K+-ATPase or sodium pump, the system that
actively transports Na+ and K+ across the plasma membrane of cells, remain
unexplored in GBM development.
Methods:
The Na+/K+-ATPase activity in human U373 GBM cells has been decreased in vitro and
in vivo by a cardenolide (UNBS1450), which is the ligand of the sodium pump. The
methods employed to investigate UNBS1450-induced inhibition of the sodium pump
activity include intracellular sodium, calcium and ATP measurements, actin cytoskeleton
characterization, and apoptosis, autophagy, cell proliferation and cell migration analyses.
The in vivo anti-tumor effects of UNBS1450 have also been determined in an orthotopic
human GBM xenograft model.
Results:
Decreasing the activity of the sodium pump in U373 GBM cells impairs their proliferation
and their migration through an intracellular ATP-decrease-mediated disorganization of
the actin cytoskeleton. Decreasing the activity of the sodium pump in U373 GBM cells
also leads to major cytotoxic pro-autophagic effects. UNBS1450 significant increases in
vivo the survival of mice orthotopically grafted with U373 GBM cells.
Conclusion:
Decreasing the activity of the sodium pump in human GBM cells impairs both migration
and proliferation features and kills GBM cells resistant to apoptosis through the induction
of autophagy.
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Le Mercier Marie : presenting author – e-mail : fllefran@ulb.ac.be and mlemerci@ulb.ac.be

DECREASING GALECTIN-1 EXPRESSION IN HUMAN Hs683
GLIOBLASTOMA CELLS IMPAIRS THEIR RESPONSE TO ENDOPLASMIC
RETICULUM STRESS
Marie Le Mercier (1), Isabelle Camby (2), Véronique Mathieu (1), Patrick Dumont
(3), Nancy De Neve (3), Isabelle Roland (3), Viktoria V. Konya (1), Benjamin
Haibe-Kains (4,5), Gianluca Bontempi (5), Tatjana Mijatovic (3), Yasuko Kondo
(6), Christine Decaestecker (1), Robert Kiss (1), and Florence Lefranc (1,7)
1: Lab. of Toxicology, Inst. of Pharmacy, ULB
2: XpeDoc sprl, 7090 Ronquières
3: Unibioscreen SA, Brussels
4: MicroArray Unit, Jules Bordet Institute, Brussels
5: Machine Learning Group, Department of Computer Science, ULB
6: Dpt. of Neurosurgery, University of Texas M.D. Anderson, Houston, USA
7. Dpt. of Neurosurgery, Erasmus Hospital, ULB
Glioblastomas (GBMs) are resistant to apoptosis, but not to autophagy, a fact that can,
at least partly, explain the therapeutic benefits of the pro-autophagic drug temozolomide
in the treatment of GBM patients. Galectin-1 is a potent modulator of GBM cell migration
and a close partner of Ras, whose importance as a signaling molecule in the case of
GBMs has already been highlighted. The data in the present study show that the
depletion by anti-galectin-1 siRNA of galectin-1 expression in human Hs683 GBM cells
does not induce apoptotic or autophagic features. In contrast, this galectin-1 depletion
decreases the levels of expression of several genes involved in the response to the
endoplasmic reticulum (ER) stress (ERS), and including DUSP5, HERP,
DNAJB9/MDG1/Erdj4 and ORP150/HYOU1, the latter of which modulates angiogenesis
via the processing of VEGF. The depletion of galectin-1 expression in Hs683 tumor cells
leads to sustained decreases in VEGF expression, with severe in vivo impairments of
angiogenesis in Hs683 orthotopic xenografts. The in vivo delivery of a non-viral infusion
of anti-galectin-1 siRNA into the ventricular system of the brains of adult mice
orthotopically grafted with Hs683 GBM cells increases the anti-tumor effects of
temozolomide. This novel facet of galectin-1 involvement in glioblastoma biology may be
amenable to therapeutic manipulation.
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Mannaerts Inge : presenting author – e-mail : inge.mannaerts@vub.ac.be

EXPRESSION PATTERN OF INTERMEDIATE FILAMENT PROTEINS IN
HEPATIC STELLATE CELLS DURING PHYLOGENETIC EVOLUTION
H. Marrou (1), I. Mannaerts (1), V. Bruggeman (2), C. Vleminckx (3), H. Reynaert
(1), E. Van Rossen (1), and A. Geerts (1)
1: Cell Biology, Faculty of Medicine and Pharmacy, Vrije Universiteit Brussel (VUB),
Belgium
2: Animal-nutrition-quality, Dept biosystems, Katholieke Universiteit Leuven, Belgium
3: Developmental Biology, Dept for Molecular Biomedical Research, Universiteit Gent,
Belgium
Intro: Hepatic stellate cells (HSCs) have important roles in the storage and controlled
release of vitamin A, in the production of extracellular matrix (ECM), in the regulation of
portal bloodflow, in the secretion of growth factors and cytokines, in the propagation of
neural signals, and in the pathogenesis of liver fibrosis and cirrhosis. In pathological
conditions the HSCs lose their vitamin A rich lipid droplets and produce excessive
amounts of ECM, which leads to fibrosis. Intermediate filaments (IF) are composed of a
select number of intermediate filament proteins (IFP). The human genome contains at
least 68 IFP. Most differentiated cell types express a restricted number of IFP. HSCs, on
the contrary, express a rather broad spectrum. Moreover, HSCs of different species,
express a different array of IFP. The aim of this study was to investigate whether the
expression pattern of IFP by HSCs is determined by phylogenetic evolution. Hereto we
performed a systematic study on normal liver of different animals.
Methods: Liver tissue from following animals was analysed: human, mouse, rat, cow,
sheep, polar bear, chicken, quail, snake, frog, zebrafish and pictus cat. With
immunohistochemistry we examined the presence of the following IFP: cytokeratins,
desmin, vimentin,GFAP, peripherin, neurofilament L, M and H, lamin A, B and C and
nestin. A second aspect of this study was the construction of phylogenetic trees based
on protein sequences of vimentin and desmin obtained from UniProt or Ensembl. For the
multiple sequence alignment we used ClustalW. The phylogenetic trees were
constructed with Clustalnj.
Results: Fish HSCs are cytokeratin-positive and type III IFP negative. HSCs of all
tetrapoda are vimentin-positive. Only HSCs of human and fish are desmin-negative.
HSCs of pig are unique: they express peripherin, a marker for peripheral neurons. GFAP
positive HSCs are found in mouse, rat and polar bear. Synemin appears as from the
class “birds”. Neurofilament protein appears to be negative in HSCs of all species. It is
likely that lamin A/C is expressed in HSCs of most mammals. In 4 species we find the
presence of lamin B1+ B2 in part of the HSCs. In 2 species the HSCs are negative for
this IFP. For nestin we have only data for the pig, sheep and cow. Part of the HSCs of
these species are nestin-positive.
The phylogenetic study of vimentin protein sequences shows that vimentin of fish has
another ancestor-sequence than vimentin of tetropoda. The study of desmin protein
sequences did not show dichotomy between fish and amphibian.
Conclusions: there is a major change in the pattern of IFP present in HSCs when
amphibians emerge from fish. At that point, there is a sudden transition of expression of
cytokeratins (type I/II) to expression of type III IFP. Vimentin is present throughout
further evolution. It plays an important role in assembling IF of HSCs. Desmin is present
as from amphibians but disappears in primates. Synemin appears when reptiles gave
rise to birds.
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Mathieu Véronique : presenting author – e-mail : vemathie@ulb.ac.be

GALECTIN-1 EXPRESSION AND PROGRAMMED CELL DEATH
RESISTANCE IN MOUSE B16 MELANOMA METASTASIZING TO THE
LUNGS OR GRAFTED INTO THE BRAIN
Véronique Mathieu (1,4), Marie Le Mercier (1,4), Nancy De Neve (2), Sébastien
Sauvage (2), Thierry Gras (2), Isabelle Roland (2), Florence Lefranc (1,3,4) and
Robert Kiss (1,4)
1:Laboratory of Toxicology, Pharmacy Institute, Free University of Brussels, Belgium
2:Unibioscreen SA, Brussels, Belgium
3:Neurosurgery Department, Erasmus University Hospital, ULB, Brussels, Belgium
4:FL is a Clinical Research Fellow and RK a Director of Research with the Belgian
National Fund for Scientific Research (FNRS, Belgium). VM and MLM are holders of
a “Grant Télévie” from the FNRS
The rapid increase in incidence of malignant melanoma has not been associated with
better therapeutic options over the years and melanoma has proven resistant to most
chemotherapy and immunotherapy. In fact, melanomas are resistant to apoptosis, i.e.
Type I Programmed Cell Death (PCD) and pro-autophagic drugs inducing Type II PCD
could partly overcome the resistance of melanomas to apoptosis. Changes at genomic,
transcriptional and post-translational levels of G-proteins and protein kinases, including
Ras, play important roles in acquiring melanoma's resistance to apoptosis. Ras
transformation requires membrane anchorage and overexpression of galectin-1
increases membrane-associated Ras. We investigated in the present study whether
decreasing galectin-1 expression in mouse B16F10 cells can modify B16F10 cell
sensitivity to Type I and Type II PCDs, and also to the pro-autophagic effects of
temozolomide. The data first show that temozolomide contributes in vivo higher
therapeutic benefits in B16F10 melanomas than pro-apoptotic drugs including cisplatin,
adriamycin and taxol. The data also show that decreasing galectin-1 expression in vitro
in mouse B16F10 melanoma cells by means of an anti-galectin-1 siRNA approach
induces a Hsp70-mediated lysosomal-membrane permeabilization process with
cathepsins B release in the cytosol, a process which in turn sensitize B16F10 melanoma
cells to the pro-autophagic effects of temozolomide when they are grafted in vivo.
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Mégalizzi Véronique : presenting author – e-mail : fllefran@ulb.ac.be and vmegaliz@ulb.ac.be

4-IBP, A SIGMA1 RECEPTOR AGONIST, DECREASES IN VITRO THE
MIGRATION OF HUMAN CANCER CELLS, INCLUDING GLIOBLASTOMA
CELLS, AND SENSITIZES THEM TO THE CYTOTOXIC INSULTS OF PROAPOPTOTIC AND PRO-AUTOPHAGIC DRUGS
Véronique Mégalizzi (1), Véronique Mathieu (1), Tatjana Mijatovic (2), Philippe
Gailly (3), Olivier Debeir (4), Marc Van Damme (1), Christine Decaestecker (1),
Yasuko Kondo (5), Robert Kiss (1) and Florence Lefranc (1,6)
1: Lab. of Toxicology, Inst. of Pharmacy, ULB
2: Unibioscreen SA, Brussels
3: Dpt. of Physiology and Pharmacology, Louvain Catholic University, UCL
4: Dpt. of Logical and Numerical Systems, Faculty of Applied Sciences, ULB
5: Dpt. of Neurosurgery, University of Texas M.D. Anderson, Houston, USA
6. Dpt. of Neurosurgery, Erasme Hospital, ULB
Brief Statement:
Activating the sigma1 receptor with non-cytotoxic doses of the 4-IBP sigma1 receptor
agonist decreases migrations levels of various types of cancer cells, including C32
melanoma, U373-MG glioblastoma, A549 NSCLC and PC3 prostate cancer cells. This
activation in U373-MG glioblastoma cells leads to the sensitization of these cells to proapoptotic or pro-autophagic cytotoxic insults, a process in which RhoGDI and
glucosylceramide synthase seem to be implicated.
Abstract:
In the central nervous system, sigma receptors have been shown to be involved in
regulation of neurotransmitter release, modulation of neurotransmitter receptor function,
learning and memory processes, and regulation of movement and posture. Additional
functions of sigma receptors in motor, endocrine, and immune systems have also been
suggested. Although the molecular function of the sigma receptors are not yet fully
defined, and the natural ligand(s) is still not known, there is increasing evidence that
sigma receptors could play a significant role in cancer biology in modifing growth rates of
human cancer cells lines in vitro and in vivo. The present study shows that activating the
sigma1 receptor with non-cytotoxic doses of the 4-IBP sigma1 receptor agonist
decreases migrations levels of various types of cancer cells, including C32 melanoma,
U373-MG glioblastoma (GBM), A549 NSCLC and PC3 prostate cancer cells. The 4-IBPinduced decrease in cancer cell migration occurs through modifications in the actin
cytoskeleton organization. Activation of the sigma1 receptor by 4-IBP in U373-MG GBM
cells, which display the sigma1 receptor V1 transcript variant only, leads to the
sensitization of these cells to pro-apoptotic or pro-autophagic cytotoxic insults, a process
in which RhoGDI and glucosylceramide synthase seem to be implicated.
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Mijatovic Tatjana : presenting author – e-mail : tanja.mijatovic@unibioscreen.com

NUCLEOLUS IS A NEW SELECTIVE TARGET OF CARDENOLIDEMEDIATED ANTI-TUMOR ACTIVITY
Tatjana Mijatovic (1), Nancy De Nève (1), Philippe Gailly (2), Véronique Mathieu
(3), Véronique Mégalizzi (3), Jean-François Gaussin (1), Patrick Dumont (1), Eric
Van Quaquebeke (1), Francis Darro (1) and Robert Kiss (3)
1: Unibioscreen SA, Brussels, Belgium
2: Department of Physiology and Pharmacology, Catholic University of Louvain (UCL),
Brussels, Belgium
3: Laboratory of Toxicology, Institute of Pharmacy, Free University of Brussels (ULB),
Brussels, Belgium
Several reports have already emphasized the potential roles of cardiac glycosides as
anti-cancer agents. These compounds exert their effects by interacting with Na+,K+–
ATPase resulting in modification of several downstream signaling pathways. Chemical
modifications of UNBS1244 (a novel cardenolide that was isolated from the African plant
Calotropis procera) has led to the identification of UNBS1450, a cardenolide with in vitro
IC50 values around 10nM against a range of cancer cell lines, improved in vivo
tolerance and appreciable anti-tumor activity in vivo evidenced in preclinical models of
glioma, NSCLC, refractory prostate and colon cancers. The data from the present study
indicate that UNBS1450 markedly decreases in vitro the growth of the human prostate
cancer cell lines and in vivo the development of both subcutaneous and orthotopic
xenografts of the p53-null and PTEN-deleted PC-3 model in immunocompromized mice.
Several cardiac glycosides provoke an increase in intracellular calcium concentrations
which are associated with their adverse effects, i.e. arrhythmias. In sharp contrast,
UNBS1450 does not elicit intracellular calcium elevation at the concentration at which it
displays potent anti-proliferative and anti-migratory activity. While several cardenolides
have been reported to induce apoptosis (in µM dose ranges) in human prostate cancer
cells, this was not observed with UNBS1450 (in nM dose ranges). UNBS1450-treated
cells are characterized by marked actin cytoskeleton disorganization. Brightfield
microscopy observations revealed striking effects of UNBS1450 on nucleolar
morphology, evidenced by nucleolar condensation and fragmentation. UNBS1450induced nucleolar disorganization is evidenced by immunofluorescent staining of
upstream-binding factor (a marker for fibrillar centers) and fibrillarin (a marker for dense
fibrillar components). UNBS1450-induced modifications in nucleolar morphology resulted
in unprocessed rRNA accumulation, synthesized as a 45S precursor and unable to
undergo maturation cleavage. The nucleolus is further considered to be an interesting
potential target in cancer therapy due to the observation that the nucleoli of cancer cells
present perinucleolar bodies such as the PeriNucleolar Compartment (PNC) and the
Sam68 body, not evidenced in normal cells. Using an immunofluorescence approach, it
has been possible to demonstrate the striking effect of UNBS1450 on PTB (the marker
for the perinucleolar compartment) and Sam68 (the marker for the Sam68 nucleolar
body). The UNBS1450-induced nucleolar disorganization in cancers cells at
concentrations which markedly impair prostate cancer cell proliferation is not observed in
normal cells. The anti-tumor effects of UNBS1450 relate to its capacity to disorganize
nucleolar structure and function through an impairment of CDK and Myc signaling
pathways. UNBS1450-triggered cell death mediated by severe nucleolar targeting is a
completely new mechanism of action in anticancer therapy.
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Mijatovic Tatjana : presenting author – e-mail : tanja.mijatovic@unibioscreen.com

NEUROTENSIN IS A VERSATILE MODULATOR OF IN VITRO HUMAN
PANCREATIC DUCTAL ADENOCARCINOMA CELL (PDAC) MIGRATION
Tatjana Mijatovic (1), Philippe Gailly (2), Véronique Mathieu (3), Nancy De Nève
(1), Paul Yeaton (4), Robert Kiss (3) and Christine Decaestecker (3)
1: Unibioscreen S.A., Brussels, Belgium
2: Department of Physiology and Pharmacology, Catholic University of Louvain (UCL),
Brussels, Belgium
3: Laboratory of Toxicology, Institute of Pharmacy, Free University of Brussels (ULB),
Belgium
4: Digestive Health Center, University of Virginia Health System, Charlottesville, USA
While numerous reports have characterized the role of neurotensin (NT) in pancreatic
cancer growth, the effects of NT on pancreatic cancer cell migration have not been
described and therefore constitute the subject of the present study.
NT-induced effects were characterized by means of in vitro adhesion and motility
assays, fluorescence microscopy, pull-down and ELISA-based phosphorylation assays.
Neurotensin modifies migration in vitro in human pancreatic ductal adenocarcinoma cells
(PDACs). However, these effects are largely dependent on the extra-cellular matrix
environment and cell propensity to migrate collectively or individually. More particularly,
while NT significantly reduces the level of migration in collectively migrating PDACs on
vitronectin, it significantly increases the level in individually migrating PDACs. Using
different antagonists, it has also been demonstrated that these effects are mainly
mediated through the sortilin/NTR3 receptor. Neurotensin both induces altered
expression of alphaV and beta5 integrin subunits in PDACs cultured on vitronectin
resulting in modified adhesion abilities, and causes modifications to the organization of
the actin cytoskeleton through the NT-mediated activation of Rho, Rac1 and/or cdc42.
While the NT-induced modifications to individually migrating PDACs seem mediated at
least through the EGFR/ERK signaling pathways, the NT-induced modifications to
collectively migrating PDACs seem to be independent of these pathways, but highly
dependent on the PI 3-kinase pathway.
The present study strongly suggests the involvement of neurotensin in the modulation of
human PDAC migration.
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Nicaise Charles : presenting author – e-mail : cnicaise@ulb.ac.be

PLASMA CIRCULATING ANTIBODIES TO NITROSYLATED PROTEINS: A
BIOMARKER FOR FAMILIAL AMYOTROPHIC LATERAL SCLEROSIS (ALS)?
STUDY ON THE hSOD1 TRANSGENIC RAT MODEL
C. Nicaise (1), R. Dedecker (1), S. Duleu (2), A. Boom (1), M. Geffard (2) and R.
Pochet (1)
1: Laboratory of Neuropathology, ULB, Brussels
2: I.D.R.P.H.T., Talence, France
Background:
In ALS, there is substantial evidence to support the hypothesis that oxidative stress is
one mechanism by which motor neuron death occurs. Since 1993, it is known that
mutation of the anti-oxidant enzyme, superoxide dismutase 1 (SOD1), causes the
disease but its precise mechanism leading to motor neuron degeneration has not been
defined, and trials of anti-oxidant therapies have been disappointing. Recently, a role for
oxidative damage on proteins, based on the enhanced production of free and bound
nitrotyrosine in the cerebrospinal fluid of ALS human patients and in murine models has
been proposed. Therefore, we have hypothesized that in blood, oxidative products such
as nitrosylated proteins or epitopes could appear during the disease progression.
Aim:
We have looked for the presence of circulating antibodies directed against nitrosylated
amino acids from blood proteins. We also tested these antibodies for
immunohistochemistry using rat spinal cord floating sections.
Methods:
We used hSOD1 (G93A) transgenic male and female rats. Plasma was regularly
collected on 10% citrated tube by tail venipunction. Enzyme-linked immunosorbent
assays were performed on the blood samples to detect NO-Asparagine, NO-Methionine,
NO-Histidine, NO-Tyrosine, NO-Arginine, NO-Phenylalanine and NO-Tryptophane
circulating antibodies.
Results:
In ALS rat plasma, the following antibodies directed against nitrosylated amino acids
were significantly higher compared to control rat: NO-Asparagine, NO-Methionine and
NO-Histidine. Surprisingly, these circulating antibodies are yet present at earlier ages
(from 60 days). No striking difference was observed for NO-Tyrosine, NO-Arginine, NOPhenylalanine or NO-Tryptophane (Table 1). Spinal cord immunohistochemistry allowed
us to visualize the NO proteins within motoneurons with an increase of labelling in the
ALS rat spinal cord.
Conclusion:
NO-Asparagine, NO-Methionine and NO-Histidine are promising agents which need
further investigations to assess their biomarker function in a rat model of amyotrophic
lateral sclerosis and perhaps in human ALS.
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Parthoens Eef : presenting author – e-mail : eefp@dmbr.ugent.be

MULTICOLOUR LIVE CELL IMAGING AND LASER SCANNING CYTOMETRY
VALIDATE THE IMPORTANCE OF CYTOPLASMIC TRANSLOCATION OF
hnRNP C1/C2 IN PROGRESSION THROUGH MITOSIS
Eef Parthoens (1), Wies Deckers (1), Bert Schepens (2), Sigrid Cornelis (2), Rudi
Beyaert (2), Frans Van Roy (1,3)
Department for Molecular Biomedical Research, VIB - Ghent University,
Technologiepark 927, B-9052 Gent (Zwijnaarde), Belgium
1: Microscopy Core Facility
2: Unit of Molecular Signal Transduction in Inflammation
3: Molecular Cell Biology Unit
Although protein synthesis is dramatically down-regulated during mitosis, progression
through mitosis depends on efficient synthesis of critical proteins. We have identified a
molecular pathway that allows efficient IRES (internal ribosome entry site) mediated
translation of Upstream of N-Ras (UNR) and cyclin-dependent kinase 11/PITSLRE p58.
Translocation of hnRNP C1/C2 proteins from the nucleus to the cytoplasm at the onset
of mitosis stimulates IRES-mediated translation of the UNR mRNA. Highly expressed
UNR proteins, in turn, stimulate IRES-mediated translation of PITSLRE p58 proteins,
which are known to be crucial for centrosome and mitotic spindle formation during
mitosis.
We used advanced fluorescence microscopy to validate this molecular pathway. The
translocation of hnRNP C1/C2 proteins at the onset of mitosis was temporally and
spatially monitored using 3D multi color live cell imaging. Images of cells expressing
hnRNP C1-EGFP and PTB-HcRed were obtained every 2.5 min for 16 h using the Leica
multidimensional workstation (Leica AS MDW DM IRE2). We clearly showed that mitosis
is associated with migration of hnRNP C1/C2 from the nucleus to the cytoplasm before
breakdown of the nuclear envelope.
The impact of hnRNP C1/C2 and UNR proteins on progression through mitosis was
investigated by laser scanning cytometry (Compucyte LSC) and flow cytometry (BD
FACSCalibur). Cell cycle analysis indicated that down-regulation of hnRNP C1/C2 by
RNA interference blocks mitosis, whereas down-regulation of UNR retards it.
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Pieters Tim : presenting author – e-mail : Tim.Pieters@dmbr.UGent.be

THINK TWICE BEFORE YOU SPLICE: p120ctn ISOFORM C KNOCK-OUT
AND KNOCK-IN AFFECT NORMAL MOUSE EMBRYOGENESIS
Tim Pieters, Petra D’ Hooge, Frans Van Roy and Jolanda van Hengel
Molecular Cell Biology Unit, Department for Molecular Biomedical Research, VIB-Ghent
University, Gent, Belgium
p120 Catenin (p120ctn), which belongs to the Armadillo family, is the only catenin that is
not directly involved in linking cadherins to the actin cytoskeleton. Instead, p120ctn fulfils
pleiotropic functions according to its subcellular localisation: (i) modulating the turnover
rate of membrane-bound cadherins, (ii) regulating the activation of small Rho GTPases
in the cytoplasm and (iii) modulating nuclear transcription. This multifunctionality can be
explained by the presence of 48 possible human p120ctn isoforms originating from 4
start codons and 4 alternatively used exons.
To assess the in vivo function of the alternatively used exon C, we generated p120ctn
exon C-specific knock-out (KO-C) and knock-in (KI-C) mice. Homozygous KO-C mice
die prenatally, but homozygous KO-C blastocysts could be identified. Remarkably, the
constitutive KI-C also causes mortality of homozygous KI-C mice amongst the neonates
and 3.5 to 16.5 dpc embryos. Currently we are investigating in detail KO-C and KI-C
mice at the preimplantation and early-postimplantation stages to gain molecular insight
into how dysregulated splicing of the smallest exon in the p120ctn gene can have a
remarkable effect on the development and viability of an entire organism.
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Saussez Sven : presenting author – e-mail : sven.saussez@skynet.be

HIGH LEVEL OF GALECTIN-1 EXPRESSION IS A NEGATIVE PROGNOSTIC
PREDICTOR OF RECURRENCE IN LARYNGEAL SQUAMOUS CELL
CARCINOMAS
Sven Saussez (1), Christine Decaestecker (2), Francois Lorfevre (1), Dominique
Chevalier (3), Agnes Wacreniez (4), Herbert Kaltner (5), Sabine André (5),
Gérard Toubeau (1), Hans-Joachim Gabius (5), Robert Kiss (2)
1: Laboratory of Histology, University of Mons-Hainaut, Mons, Belgium
2: Laboratory of Toxicology, Free University of Brussels, Brussels, Belgium
3: Departments of 3Oto-Rhino-Laryngology and
4: Pathology, Faculty of Medicine,
Hopital Claude Huriez, Lille, France
5: Institute of Physiological Chemistry, Faculty of Veterinary Medicine, Munich, Germany
Background:
Monitoring of gene-expression profiles are assumed to refine tumor characterization of
laryngeal squamous cell carcinomas (LSCCs) with therapeutic perspective. This is
especially expected for adhesion/growth-regulatory effectors such as galectins, a class
of endogenous lectins. Methods: Using computer-assisted microscopy, we investigated
the prognostic value contributed by the quantitative determination of the
immunohistochemical levels of expression of galectins-1, -3 and -7 in a series of 62
LSCCs including 42 low-and 20 high-stage LSCCs. As galectin-1 may have a key role
leading to a tumor escape from immune surveillance, we also investigated whether or
not the level of galectin-1 expression correlated with lymphocyte infiltration in LSCCs.
Results:
The immunohistochemical determination of expression of galectin-1 is of prognostic
value in human squamous laryngeal cancers. LSCCs that display high levels of galectin1 have worse prognoses than laryngeal cancers with low levels of galectin-1 expression.
Elevation of galectin-1 levels in laryngeal cancers can contribute to the process of tumor
immune escape by killing the activated T cells and other protumoral activities such as
promoting motility or activity of oncogenic H-Ras proteins.
Conclusions:
The quantitative determination of galectin-1 in LSCCs is an independent prognostic
marker when opposed to TNM staging. It has the potential to identify patients unlikely to
benefit from T-cell-mediated immunotherapy, although the definitive effector function
from its pro- and antitumoral activity profile has not been delineated.
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Thomas Clément : presenting author – e-mail : Clement.Thomas@crp-sante.lu

A NEW FAMILY OF ACTIN FILAMENT BUNDLERS IN PLANTS: THE LIM
DOMAIN-CONTAINING PROTEINS
Clément Thomas (1), Céline Hoffmann (1), Monika Dieterle (1), Flora Moreau (1),
Marleen Van Troys (2), Christophe Ampe (2) and André Steinmetz (1)
1: Centre de Recherche Publique-Santé, Val Fleuri 84, L-1526 Luxembourg
2: Department of Biochemistry, Faculty of Medecine and Health Sciences, Ghent
University and Medical Protein Research, Flanders Interuniversity Institute for
Biotechnology, Ghent, Belgium
The organization and dynamics of the actin cytoskeleton is regulated by a plethora of
actin binding proteins. A subset of these latter proteins, comprising the fimbrins and
villins, affects the cytoskeletal structure and architecture by mediating the association of
actin filaments into cables and bundles and cross-linking these structures into complex
networks. The present data identify the tobacco WLIM1 protein as a member of a new
family of plant actin bundlers. Green fluorescent protein (GFP)-tagged WLIM1
predominantly associates with actin cytoskeleton of tobacco BY cells. This association is
believed to be direct, as in high-speed cosedimentation assays recombinant WLIM1
binds with a high affinity to actin filaments. Expression of WLIM1-GFP in tobacco cells
significantly delays the depolymerization of the actin cytoskeleton induced by latrunculin
B treatment. Stabilization of actin filaments by WLIM1 is confirmed using in vitro assays.
Expression of WLIM1-GFP in tobacco leaf cells induces dramatic changes in actin
cytoskeleton organization. Cells contain fewer but thicker actin cables suggesting that
WLIM1 functions as an actin bundling protein. This hypothesis is supported by lowspeed cosedimentation assays and the direct observation of in vitro F-actin bundles that
form in presence of WLIM1.
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Tudor Cicerone : presenting author – e-mail : Tudor.Cicerone@fys.kuleuven.be

MOBILITY STUDIES OF NUCLEAR RECEPTORS IN LIVING CELLS REVEAL
PROTEIN-PROTEIN INTERACTION IN THE SOLUBLE POOL OF THE
NUCLEUS
Cicerone Tudor (1), Jérôme N. Feige (2), Walter Wahli (2), Béatrice Desvergne
(2), Yves Engelborghs (1) and Laurent Gelman (2)
1: Laboratory of Biomolecular Dynamics, Katholieke Universiteit Leuven, Leuven,
Belgium
2: Center for Integrative Genomics, National Research Center “Frontiers in Genetics”,
University of Lausanne, Switzerland
The nucleus is an extremely dynamic compartment and protein mobility represents a key
factor in transcriptional regulation.We combine fluorescence correlation spectroscopy,
dual-color fluorescence cross-correlation microscopy and fluorescence resonance
energy transfer to dissect the molecular mechanisms controlling PPAR mobility and
transcriptional activity in living cells. We show that the diffusion of PeroxisomeProliferator Activator Receptors (PPARs), a family of nuclear receptors regulating major
cellular and metabolic functions, is modulated by ligand binding.We bring new evidence
that in vivo a high percentage of PPARs and Retinoid X Receptors are associated even
in the absence of ligand, with a dissociation constant of 125 nM. Also, we demonstrate
that cofactor recruitment (and not DNA binding) plays a crucial role in receptor mobility,
suggesting that transcriptional complexes are formed prior to promoter binding. In
addition, association with coactivators in the absence of ligand in living cells, both
through the N-terminal AB domain and the AF-2 function of the ligand binding domain,
provides a molecular basis to explain PPAR constitutive activity.
References:
1. Feige, J.N., Gelman, L., Tudor, C., Engelborghs, Y., Wahli, W. and Desvergne, B.
(2005a) Fluorescence imaging reveals the nuclear behavior of PPAR/RXR heterodimers
in the absence and presence of ligand. J Biol Chem, 280, 17880-17890.
2. Gelman L, Feige JN, Tudor C, Engelborghs Y, Wahli W and Desvergne B.(2006)
Integrating nuclear receptor mobility in models of gene regulation.
Nucl Recept Signal.
3. Cicerone Tudor, Jérôme N. Feige, Harikishore Pingali, Vidya Bhushan Lohray, Walter
Wahli, Béatrice Desvergne, Yves Engelborghs and Laurent Gelman (2006). Association
with cofactors is the major determinant governing PPAR mobility in the living cells
(manuscript submitted)
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Van Damme Daniel : presenting author – e-mail : dadam@psb.ugent.be

CYTOKINESIS AND POLLEN MATURATION DEPEND ON TPLATE, A NOVEL
PROTEIN WITH SIMILARITY TO ADAPTIN AND COAT PROTEINS
Van Damme D (1), Coutuer S (1), De Rycke R (1), Bouget F-Y (2), Inzé D (1)
and Geelen D (1,3)
1: VIB/UGent Department of Plant Systems Biology, Ghent University, B-9052 Ghent
2: Laboratoire Arago, Modèles en Biologie Cellulaire et Evolutive, CNRS, Banyuls sur
Mer, France
3: Faculty of Bioscience Engineering, Department of Plant Production, Ghent University,
B-9000 Ghent
The physical separation of two daughter cells after plant somatic cytokinesis is
accomplished by the construction of a transient membrane compartment, the cell plate,
between the reforming daughter nuclei. Two plant specific cytoskeletal structures, the
preprophase band and the phragmoplast, guide the positioning and the development of
the cell plate. Cell plate formation is initiated at the center of the cell and the cell plate
grows centrifugally until it reaches the mother wall. Insertion of the plate into the mother
wall is followed by the maturation of the cell plate into a cell wall separating the two
daughter cells.
A GFP based localization screen in BY-2 cells identified TPLATE as a potential
cytokinesis protein targeted to the forming cell plate. TPLATE is a membrane associated
protein that is targeted to the cell plate via microtubules and membrane association of
TPLATE depends on an EF-hand Ca2+ binding motif.
In addition to accumulating at the cell plate, GFP-fused TPLATE is temporally targeted
to a narrow plasma membrane zone at the cell cortex where the cell plate connects to
the mother wall. This zone corresponds to the division zone formerly established by the
preprophase band, the actin and the KCA1 depleted zone.
In Arabidopsis, a T DNA insertion in TPLATE leads to the production of shriveled pollen
that is unable to germinate in vitro. Karyokinesis and cytokinesis in the mutant pollen are
correctly executed. However, the vesicular compartmentalization of the mature pollen is
dramatically altered and large deposits of callose accumulate near the intine cell wall
layer. Expression of GFP tagged TPLATE under the control of the pollen promoter Lat52
rescues the mutant phenotype. Down regulation of TPLATE in Arabidopsis thaliana
seedlings and Nicotiana tabacum BY 2 suspension cells leads to the formation of
crooked and incomplete cell walls. TPLATE GFP also localizes to subcellular structures
that accumulate at the pollen tube exit site in germinating pollen. Ectopic callose
depositions observed in mutant pollen also occurred in RNAi plants, suggesting that
TPLATE is implicated in a process involving cell wall modification. TPLATE contains
conserved sequences present in adaptin and beta-COP coat proteins. Collectively, the
data suggest that TPLATE functions in vesicle trafficking and plasma membrane
targeting that is required for site specific cell wall modifications taking place during pollen
germination and the anchoring of the cell plate to the mother wall at the correct cortical
position.
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Van den Eynden Gert : presenting author – e-mail : gert.van.den.eynden@gvagroup.be

IS LYMPHANGIOGENESIS IN PRIMARY TUMOURS AND IN LYMPH NODE
METASTASES OF PATIENTS WITH BREAST CANCER DRIVEN BY
DIFFERENT FACTORS?
Gert G. Van den Eynden, Ilse Van der Auwera, Steven J. Van Laere, Cecile G.
Colpaert, Luc Y. Dirix and Eric A. Van Marck
Translational Cancer Research Group Antwerp (Lab Pathology University
Antwerp/University Hospital Antwerp, Edegem; Oncology Center, GH St. Augustinus,
Wilrijk), Antwerp, Belgium
Introduction:
Lymphangiogenesis is a complex process, driven by various factors. In primary breast
tumors, VEGFC and D are the most important lymphangiogenic factors. In an animal
model, VEGFA induces lymphangiogenesis in draining lymph nodes (LNs). The aim of
this study was to investigate the factors involved in lymphangiogenesis in breast cancer
primary tumours and LN metastases.
Materials and Methods:
RNA was isolated from FFPE tissue sections from a metastatically involved and a
metastatically uninvolved axillary LN and from the primary tumour of 14 patients with N+
breast cancer.
By real-time RT-PCR, the relative gene expression of the
lymphangiogenic markers Prox-1, VEGFA, VEGFC, VEGFD, PDGFB and Flt-4 was
measured. The expression was correlated to tumour cell proliferation, angiogenesis and
lymphangiogenesis, quantified by tumour cell proliferation fraction (TCP%), endothelial
cell proliferation fraction (ECP%) and lymphatic endothelial cell proliferation fraction
(LECP%), respectively.
TCP%, ECP% and LECP% were assessed on
immunohistochemical doublestains for CD34/Ki-67 and D2-40/Ki-67. TCP%, ECP% and
LECP% were also assessed in metastatically involved LNs and in primary tumours from
61 other patients with N+ breast cancer.
Results:
The relative gene expression of Prox-1 was higher in uninvolved LNs compared to
involved LNs and primary tumours (p=0.002). VEGFA (p=0.008) and PDGFB (p=0.001)
were higher in primary tumours than in involved or uninvolved LNs. Although VEGFA
and PDGFB expression did not significantly differ when all involved and uninvolved LNs
were compared, the expression was higher in the metastatically involved than in the
uninvolved LN from the same patient in respectively 9/14 and 11/14 cases. VEGFC and
VEGFD expression were lower in the metastatically involved LN in 10/14 and 9/14 pairs,
respectively. In uninvolved LNs, the expression of VEGFD correlated to LECP% (r=0.89,
p=0.003). In metastatically involved LNs, the expression of VEGFA correlated with both
ECP% (r=0.72, p=0.01) and LECP% (r=0.92, p<0.001). In primary tumours on the
contrary, VEGFA correlated only with ECP% (r=0.59, p=0.03). VEGFD correlated with
LECP% peritumorally (r=0.555, p=0.03). In the total population of 75 patients, ECP%
and TCP% were correlated in LN metastases (r=0.70, p<0.001) and in PTs (r=0.59,
p<0.001). ECP% and LECP% were correlated in LNMs (r=0.4, p<0.003), not in primary
tumours.
Conclusion:
These preliminary results suggest that lymphangiogenesis in human breast cancer LN
metastases is driven by PDGFB and VEGFA. Our results furthermore confirm existing
data that in primary tumours the process is driven by VEGFD and to a lesser extent by
VEGFC. Thus, lymphangiogenesis in primary tumours and in LN metastases of patients
with breast cancer is driven by different factors.
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Van Ginderachter Jo : presenting author – e-mail : jvangind@vub.ac.be

E-CADHERIN AS A NOVEL MARKER FOR ALTERNATIVELY ACTIVATED
(M2) MACROPHAGES
Jan Van den Bossche, Geert Raes, Gholamreza Hassanzadeh Ghassabeh,
Kiavash Movahedi, Lea Brys, Patrick De Baetselier and Jo A. Van Ginderachter
Laboratory of Cellular and Molecular Immunology, Department of Molecular and Cellular
Interactions, Vlaams Interuniversitair Instituut voor Biotechnologie, Vrije Universiteit
Brussel, B-1050 Brussels, Belgium
Background:
Macrophages contribute to both the induction and resolution phase of an inflammatory
response, positioning these leukocytes as central regulators of the immune system. The
polyvalence of these cells is at least partly dependent on their ability to adopt different
activation states in response to different stimuli, leading to the formation of proinflammatory classically activated (M1) macrophages in a Type I cytokine environment
(IFN-gamma, TNF) and anti-inflammatory alternatively activated (M2) macrophages in
the presence of Type II cytokines (IL-4, IL-13, IL-10, TGF-beta). Previous studies from
our lab established a consensus gene signature for in vivo elicited M2 during different
pathologies, including E-cadherin as an M2-specific marker.
Aims:
E-cadherin has not been described in macrophages before, opening a window of
opportunity to investigate E-cadherin gene regulation, protein expression/localization
and function in this cell type.
Results:
IL-4 and to a lesser extent IL-13 rapidly (within 1h) and significantly induce E-cadherin
mRNA in mouse peritoneal and bone-marrow-derived primary macrophages, to a level
which is 5- to 10-fold lower as compared to normal mouse epithelial cells (NMe). Ecadherin induction in macrophages is strictly dependent on the presence of the IL4Ralpha chain and the associated JAK/STAT signaling, with a minor contribution of
phosphatidyl inositol 3-kinase (PI3K) and p38 MAP kinase activity. Of interest, while IL
10 or TGF-beta treatments do not modulate the basal E-cadherin mRNA level, both
cytokines (especially TGF-beta) synergize with IL-4 for E-cadherin up-regulation in these
cells. In contrast, M1 stimulators such as IFN-gamma and lipopolysaccharide (LPS)
counteract the IL-4 effects. Importantly, regulation of E-cadherin mRNA directly
correlates with the presence of E-cadherin protein in total cell lysates, at least part of
which is expressed at the cell surface as demonstrated by FACS analysis. No evidence
for metalloprotease-mediated shedding of E-cadherin expression at the M2 surface was
obtained. Evidence for the in vivo regulation of macrophage E-cadherin expression by
IL-4 and/or IL-13 comes from both parasite infection and cancer models. Intraperitoneal
inoculation of Taenia crassiceps metacestodes leads to an induced E cadherin mRNA
expression in peritoneal macrophages from w.t. but not IL-4 or IL 4Ralpha-deficient
Balb/c mice. Employing the TS/A mammary carcinoma model in Balb/c mice, tumorassociated macrophages display strongly enhanced E-cadherin mRNA and even Ecadherin surface expression only when purified from the highly IL-4 expressing TS/A-IL4, but not the parental TS/A tumors. Overall, our data provide a first insight in the
regulation of E-cadherin mRNA and protein expression in in vitro and in vivo-elicited
macrophages.
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van Hengel Jolanda : presenting author – e-mail : Jolanda@dmbr.ugent.be

ANALYSIS OF MICE LACKING EXPRESSION OF EITHER E-CADHERIN OR
p120ctn IN HEPATOCYTES
Jolanda van Hengel, Petra D’Hooge, and Frans van Roy
Molecular Cell Biology Unit, Department for Molecular Biomedical Research, VIB-Ghent
University, Gent, Belgium
Acquisition of invasive and metastatic capabilities is frequently associated with loss of
cell-cell adhesion. The major constituents of the cell-adhesion complex in adherens
junctions are cadherins, renowned transmembrane proteins involved in homotypic cellcell adhesion. E-cadherin was originally termed uvomorulin or L-CAM (liver cell adhesion
molecule), suggesting that it is a major regulator of hepatocyte intercellular adhesion.
Surprisingly, hepatocytes around the central veins of mouse liver lobules do not stain for
E-cadherin, whereas cells in the peripheral area of the lobules show clear staining. In
contrast, all hepatocytes of normal mouse liver express N-cadherin. On the other hand,
lateral cell membranes of the bile duct epithelial cells express E-cadherin.
To investigate postnatal functional roles of E-cadherin in liver, we crossed a mouse with
floxed exons 4-15 of the E-cadherin gene (Ecadhf/f, obtained from Dr. A. Berns, NCI,
Amsterdam, The Netherlands) with an AlbCre transgenic mouse, expressing Cre
recombinase in hepatocytes under control of a rat albumin promoter/enhancer. Mutant
mice were viable and fertile. Their phenotypic analysis is ongoing.
The p120 catenin (p120ctn) protein is a member of the Armadillo protein family and a
key component of adherens junctions, where it interacts with the juxtamembrane part of
the cytoplasmic tail of several cadherins. p120ctn controls the strength of cell-cell
adhesion by regulating the stability of cadherins and their retention at the plasma
membrane. Cytoplasmic p120ctn promotes cell motility, and probably other activities as
well, by inhibiting RhoA and activation of Rac1 and Cdc42. We generated mice lacking
p120ctn expression specifically in hepatocytes by crossing a p120ctnf/f mouse (obtained
from Dr. A. Reynolds, Vanderbilt University, Nashville, TN, USA) with the AlbCre mouse.
In view of recent reports on p120ctn knockout mice, it was surprising that our mutant
mice were born at Mendelian ratios. Nonetheless, their phenotypic analysis indicates
that p120ctn ablation in the liver leads to effects worthy of study.
We are now further analyzing the in vivo roles of E-cadherin and p120ctn in the liver,
and the relevance of their loss to the generation of hepatocellular carcinoma (HCC), one
of the most common solid tumors worldwide.
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Van Laere Steven : presenting author – e-mail : Steven.Van.Laere@GVAgroup.be

INFLAMMATORY BREAST CANCER: AT THE CROSS-ROADS OF NFkB
AND ESTROGEN RECEPTOR SIGNALLING PATHWAYS?
Steven Van Laere, Ilse Van der Auwera, Gert Van den Eynden, Hilde Elst, Peter
Van Dam, Luc Dirix, Peter Vermeulen and Eric Van Marck
Translational Cancer Research Group
(Lab Pathology University of Antwerp and Oncology Center, General Hospital SintAugustinus, Wilrijk, Belgium)
Recently, our gene expression profiling experiments of inflammatory (IBC) and noninflammatory breast cancer (nIBC) indicated that the NFkB pathway is important for the
inflammatory breast cancer phenotype (Van Laere et al, Breast Cancer Res Treat,
2005). To investigate activation of NFkB in IBC, we performed qRT-PCR for 8 selected
NFkB target genes with a significant, 3-fold differential gene expression profile between
IBC and nIBC by cDNA microarrays (VCAM1, CCR5, SOD2, CTSB, IRF7, CD48, IL15
and GBP1) (17 IBC and 20 nIBC). The expression of all NFkB target genes was
significantly elevated in IBC. The activation of NFkB in IBC was confirmed by
immunohistochemistry and DNA-binding experiments for all NFkB family members. In
this group of tumours, transcriptionally active NFkB dimers were more often present in
Estrogen Receptor (ER) negative breast tumours: 12/18 ER- tumours with
transcriptionally active NFkB compared to 1/19 ER+ tumours with transcriptionally active
NFkB (k=-0,609; p<0,0001). Median gene expression levels for 6/8 NFkB target genes
were significantly elevated in ER- breast tumours compared to ER+ breast tumours. To
further investigate the negative interaction between NFkB and ER signalling, the
expression of ER alpha and 10 ER target genes (GATA3, MUC1, XBP1, MYB, BTG2,
TGFbeta3, RAB31, STARD10, HSD17beta4 and PGR) were measured in IBC and nonIBC by qRT-PCR. In this context, ER alpha gene expression anti-correlated significantly
with gene expression for 7/8 NFkB target genes. Significant anticorrelations between ER
target gene expression and NFkB target gene expression were found in 35/80
comparisons with significant correlation coefficients ranging from -0,283 to -0,584. Gene
expression data for ER target genes and NFkB target genes were submitted to
unsupervised hierarchical clustering. Two clusters were identified, a first cluster with
elevated NFkB target gene expression and low ER target gene expression and a second
cluster with elevated ER target gene expression and low NFkB target gene expression.
The first cluster consisted mainly of ER- breast tumours and IBC specimens
(respectively 15/19 and 12/19) whereas the second cluster consisted mainly of ER+
breast tumours and non-IBC specimens (respectively 15/18 and 13/18) (Pearson Chi-sq.
p<0,0001 and Pearson Chi-sq. p=0,001 respectively). In conclusion, our data suggest a
potential cross-talk between the NFkB and ER signalling pathways in breast cancer,
potentially contributing to the IBC phenotype.
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Van Rossen Elke : presenting author – e-mail : elvrosse@vub.ac.be

HEPATIC STELLATE CELLS EXPRESS SYNEMIN, A PROTEIN BRIDGING
INTERMEDIATE FILAMENTS TO FOCAL ADHESIONS
E. Van Rossen (2*), N. Uyama (1*), H. Reynaert (2) and A. Geerts (2)
*: Both authors contributed equally
1: 1st department of Surgery, Hyogo college of medicine, Mukogawachou Nishinomiya
Hyogo, Japan
2: Cell Biology, Faculty of Medicine and Pharmacy, Vrije Universiteit Brussel, Belgium
Intro:
Hepatic stellate cells (HSCs) are localised in the space of Disse. They are important in
several (patho)physiological conditions. HSCs play a pivotal role in the vitamin A
metabolism, in the progression of liver cancer, in the development of portal
hypertension, and in the pathogenesis of liver fibrosis and cirrhosis. As response to
chronic injury HSCs are activated and change from quiescent to myofibroblast-like cells.
This shift in phenotype is accompanied by a change in cellular cytoskeleton, in particular
of intermediate filaments (IF). In contrast to most cell types HSCs express a broad but
variable range of IF. The aim of our work was to investigate the expression and functions
of the IF synemin in HSCs.
Methods:
IF protein expression by isolated and cultured HSC was studied by (quantitative) reverse
transcription polymerase chain reaction, western blotting, and immunocytochemistry.
Co-immunoprecipitations and confocal microscopy were used to investigate proteinprotein interactions between synemin and potential binding partners.
Results:
Expression of synemin was significantly downregulated with increased culture time. In 1day cultured HSCs, synemin associated with other IF proteins (GFAP, desmin, and
vimentin), and with the focal adhesion proteins vinculin and talin, but not with a-actinin or
paxillin. Synemin IF and focal adhesion proteins co-localised in long slender processes,
but not in the lamellipodia. In human and rat liver tissue, synemin immunoreactivity was
found in HSCs, smooth muscle cells of hepatic arterioles, and nerve bundles in portal
tracts, but not in portal fibroblasts. In CCl4-intoxicated rat livers and in human cirrhotic
livers, immunoreactivity for synemin in the parenchymal tissue was decreased. Thus
synemin was expressed in quiescent HSCs but not in portal fibroblasts; and synemin
expression decreased with HSC activation in vivo during chronic liver damage and with
HSC activation in culture.
Conclusions:
Human and rat HSCs express two isoforms of synemin. Their expression is
downregulated during in vitro and in vivo HSC activation. Synemin forms
heteropolymeric filaments with the type III IF proteins. It also anchors these filaments to
focal adhesions through binding to vinculin and talin, thereby producing a variant form of
focal adhesion. These synemin associated focal adhesions are abundant in the long
slender processes of quiescent HSCs.
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Vanden Bosch An : presenting author – e-mail : an.vandenbosch@med.kuleuven.be

NUSAP IS ESSENTIAL FOR MITOTIC PROGRESSION AND ACCURATE
CHROMOSOME SEGREGATION DURING EARLY EMBRYOGENESIS IN
MICE
An Vanden Bosch (1), Sophie Torrekens (1), Nico Smets (1), Tim Raemaekers
(2), Geert Carmeliet (1)
(1) Laboratory of Experimental Medicine and Endocrinology, Katholieke Universiteit
Leuven, 3000 Leuven, Belgium
(2) Membrane Trafficking Laboratory, Center for Human Genetics/VIB04, Katholieke
Universiteit Leuven, 3000 Leuven, Belgium
NuSAP (nucle(ol)ar spindle-associated protein) is a microtubule-binding protein
selectively expressed in proliferating cells. It has an important role during cell division, as
RNAi leads to severe mitotic defects and frequently impairs a normal progression
through mitosis. Thus far, data on the in vivo role of NuSAP are still lacking. To this end
we generated and characterized a NuSAP knockout mouse model.
A targeting vector for the NuSAP locus was constructed and Cre-loxP technology
enabled us to generate NuSAP+/- mice. These mice were phenotypically normal.
However, no NuSAP-/- mice were detected among 478 live births from NuSAP+/intercrosses, indicating that one functional NuSAP allele is sufficient for normal
development, whereas inactivation of both alleles leads to embryonic lethality.
To asses the stage of developmental failure of NuSAP-/- mice, embryos were collected
and genotyped at different times of gestation. At E10.5 no homozygous mutant embryos
were detected, whereas at E3.5 they were present at an expected frequency. At this
early age, NuSAP was expressed as evidenced by immunofluorescent (IF) staining of
E3.5 wildtype embryos. Subsequently, E3.5 embryos were isolated and cultured in vitro
for one to several days, in order to monitor their development with phase contrast
microscopy. Around E4.5-E5.5 it became apparent that NuSAP-/- embryos developed
more slowly. They were progressively lost due to degeneration.
We then focused on the mechanisms underlying this degeneration process. IF staining
with TO-PRO3-iodide and subsequent analysis with confocal microscopy demonstrated
the presence of DNA fragments, indicative of apoptosis, in E6.5 as well as E4.5 NuSAP/- embryos. Additionally, staining for phospho-histone H3, a marker of mitosis, revealed
a higher number of mitotic cells in E4.5 knockout embryos, although no significant
difference in total cell number between normal and knockout embryos could be
established at that age. Hence, we concluded that cells became blocked in mitosis due
to mitotic defects. Furthermore, an unusually large proportion of cells was blocked in
prometaphase.
To assess whether these mitotic defects were due to abnormalities in spindle formation,
we performed an IF staining for alpha-tubulin. The majority of mitotic cells in NuSAP-/embryos showed problems with chromosome alignment at the metaphase plate,
possibly due to improper attachment of the chromosomes to spindle microtubules. Cells
that did succeed to reach anaphase, often displayed a malformed spindle apparatus. In
general, the abnormal mitotic spindles found in NuSAP-/- embryos were reminiscent of
the ones seen in cells treated with NuSAP siRNA.
Taken together, these findings indicate that cells in NuSAP knockout embryos become
blocked in mitosis due to abnormalities in spindle formation. They go into apoptosis,
finally leading to the degeneration of the entire embryo. These findings are consistent
with previous in vitro data. Moreover, they clearly indicate that NuSAP is essential in vivo
during early embryogenesis.
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Waeytens Anouk : presenting author – e-mail : Anouk.Waeytens@UGent.be

A DUAL CHAMBER MODEL OF FEMALE CERVICAL MUCOSA FOR THE
STUDY OF HIV TRANSMISSION AND FOR THE EVALUATION OF
CANDIDATE HIV MICROBICIDES
Anouk Waeytens (1), Yven Van Herrewege (2), Gitte De Boeck (1), Jo Michiels
(2), Marleen Praet (1) and Guido Vanham (2,3)
1: Department of Pathology, Ghent University Hospital, B-9000 Ghent, Belgium
2: Virology Unit, Department of Microbiology, Institute of Tropical Medicine, B-2000
Antwerp, Belgium
3: Department of Biomedical Sciences, University of Antwerp, B-2000 Antwerp, Belgium
The development of potent and safe intravaginal/intrarectal topical formulations of HIV
microbicides which are able to block sexual HIV transmission has become a major
priority in HIV research. In order to evaluate candidate microbicides in a pre-clinical
stage, several in vitro and ex vivo models for HIV transmission are currently being
explored, including cell suspensions, tissue explant systems and a SCID mice model. In
vivo, the cervical transformation zone in the female genital tract, where the monolayered
epithelium of the endocervix abruptly changes into the multilayered epithelium of the
ectocervix, is believed to be most susceptible to HIV infection. Moreover, this
transformation zone harbours the highest concentration of lymphocytes and antigenpresenting cells of the genital tract, including dendritic cells (DCs). Submucosal DCs and
CD4+ T lymphocytes are major targets for HIV infection, after the virus has passed the
epithelium. Clearly, candidate microbicides should be able to block infection in DC/CD4+
T cell co-cultures, but they should not interfere with the integrity of the epithelial layer,
nor with the physiological DC-T cell interactions.
We developed a dual chamber in vitro model in which the apical chamber contains a
confluent layer of ME-180 cervical epithelial cells and the basal chamber consists of cocultures of monocyte-derived DCs (MO-DC) and CD4+ T cells. Confocal analysis
showed that the ME-180 cells predominantly occurred as a monolayer, with sometimes
also the tendency to form a dually layered epithelium. Thus, this model closely
resembles the ectocervical site of the cervical transformation zone in vivo. Adding HIVinfected resting PBMC (HIV-PBMC), but not cell-free virus, to the apical part of the
epithelial layer resulted in reproducible infection of the sub-epithelial MO-DC/CD4+ T cell
co-cultures. HIV-PBMC made close contact with ME-180 epithelial cells after 24 hours
but there was no evidence of migration of PBMC through the epithelial layer. Fluorescent
microbeads added to the apical chamber were present in ME-180 cells and in MO-DC in
the basal chamber after 24 hours. Consistent with the characteristics of microtubuledependent transcytosis, 10µM of colchicine blocked viral transmission, without an
antiretroviral compound being present.
In conclusion, we developed an in vitro dual chamber model for heterosexual HIV
transmission. We provide evidence that the dominant mechanism of transmission in this
model is release of HIV from the infected PBMC, transcytosis through the epithelial layer
and subsequent infection to subepithelial MO-DC/CD4+ T cell co-cultures. This dual
chamber in vitro model was used for the evaluation of a representative series of entryinhibitors and non-nucleoside reverse transcriptase inhibitors (NNRTI), some of which
are currently being evaluated in clinical trials.
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