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Cayetano González

Our goal is to understand the mechanisms of cell division. For this purpose, we use a multidisciplinary approach
that combines genetics, molecular biology and advanced in vivo microscopy. We use Drosophila as well as cultured cells derived from vertebrates as model systems. Current on-going projects include the study of the
mechanisms of spindle assembly, the characterisation of new centrosomal proteins and the modelling of cancer in Drosophila.
Spindle assembly in vivo
Direct visualisation is becoming mandatory to unravel the complex processes that occur within the living
cell. Using protocols developed in our lab we are
obtaining new information on the behaviour of specific proteins labelled with florescent tags (Rebollo and
González 2000; Lange et al, 2002; Sampaio et al,
2001; Rebollo et al, 2004).

Modelling cancer in Drosophila
We are starting to exploit Drosophila to study basic
principles regarding cell proliferation and malignant
growth (Caussinus and González, 2005; Wodarz and
González, 2006). Loss of cell polarity and cancer are
tightly correlated, but proof of a causative relationship remains elusive. In stem cells, loss of polarity
and impairment of asymmetric cell division could
alter cell fate and thereby render daughter cells
unable to respond to the mechanisms that control
proliferation. To test this hypothesis, we have developed a Drosophila model of tumour transplantation
using larval neuroblasts (NBs) containing mutations in
various genes that control asymmetric cell division.
Molecular analysis of centrosomes
We have recently cloned the gene that encodes a
centriolar protein. We have mutant alleles, functional GFP fusions and antibodies that will be instrumental in the molecular dissection of this organelle
(Lange et al, 2002; Tavosanis and González, 2003).
Protein traps
The specific localisation of proteins in different compartments is a key aspect of cell division. We have
now automated a protein trap protocol (González and
Bejarano, 2000; Isalan et al, 2005; Santori et al,
2006) which is being applied in several high-content
screens.

Figure 1. Mutant neuroblast (NB) undergoing symmetric divisions. The pointed NB
(nervous system stem cell) is undergoing mitosis. Miranda, a cell polarity protein is
stained in green, the centrosomal protein CP190 is shown in red and DNA in blue. The
smaller cells are ganglion mother cells derived from successful asymmetric division of
other NBs. In the mutant NB there are no centrioles thus CP190 is not localised in two
foci but is distributed throughout the cell and Miranda is inappropriately localised
around the entire cortex rather than being localised basally as it should be in
asymmetrically dividing NBs.

Peter Askjaer’s work
Peter Askjaer works as an independent Ramón y Cajal
researcher within the lab. Peter’s group uses the
nematode Caenorhabditis elegans to analyse processes of cell and developmental biology with an emphasis on the nuclear envelope.
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Cayetano González’s group, March 2006.
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