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THE INSTITUTE IN 2003

CHAIRMAN’S INTRODUCTION

In the course of 2004 the Institute will vacate the original
Wellcome Trust/Cancer Research UK building, which we have
occupied since 1991, and move into new accommodation. Our
new building, funded by the Wellcome Trust and the
Government’s Office of Science and Technology, is just a hundred
yards away along Tennis Court Road. The move will help relieve

« the overcrowding in the present building and will provide us with
much improved laboratory space together with space for new
equipment.

The other major change for 2004 is that the Institute is recognising
one of its founders and longest-serving members by changing its
name: we are now the Wellcome Trust/Cancer Research UK

The heads of two nematode worms (C.elegans), one expressing the
pharyngeal marker pha::GFP.
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Gurdon Institute. With Ron Laskey and others, John Gurdon was
one of the founding members of the Institute, and during his
chairmanship he worked enormously hard to make the Institute the
success it is today. While doing this he continued to carry out
world-class research into developmental biology and nuclear
reprogramming and we were delighted that in 2003 he was
awarded the Copley Medal, the premier scientific award of the
Royal Society. The Institute is honoured that John has allowed us to
use his name, and we are delighted that he continues to carry out
his research here.

Other members of the Institute have also received international
awards and recognition. These include Julie Ahringer, who was
elected a member of EMBO; Andrea Brand, who was elected a
Fellow of the Academy of Medical Sciences and is an Invited
Professor at the Ecole Normale Superieure in Paris; and Steve
Jackson, who received the Anthony Dipple Carcinogenesis Young
Investigator's Award.

We have had a highly successful group of students, including Huw
Williams, who was awarded the Poster Prize at the annual meeting
of the Society for Developmental Biology in Boston.

Qur group leaders receive funding from one or other of our major
sponsors, the Wellcome Trust and Cancer Research UK. We are
very pleased that Nick Brown was awarded a generous
Programme Grant by the Wellcome Trust this year, and that Eric
Miska will be joining us during 2004 as a Cancer Research UK-
funded group leader.

Finally, the Institute’s International Advisory Board visited in 2003,
and, as usual, made some very helpful and constructive comments
about our science and the way we run the Institute. Members of
the IAB are listed at the back of this Prospectus. We are very
grateful to them for giving up their valuable time to help us.
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THE INSTITUTE IN 2003

Stage ¥ Drosophila egg chamber containing Motch follicle cell clones (lsabel
Torres, 2003).

HISTORICAL BACKGROUND

The Institute will continue to be situated in the middle of the area
containing the science departments of the University of Cambridge
and within a short distance from the centre of the historic city.
Founded in 1989 to promote research in the areas of
developmental biclogy and cancer biclogy, the Institute is an
assemblage of independent research groups located in one
building designed to promote as much interaction as possible.
Developmental and cancer biology are complementary since
developmental biclogy is concerned with how cells acquire and
maintain their normal function, whereas cancer is a result of a cell
breaking loose from its correct controls and becoming abnormal.
Both areas require a detailed knowledge of intercellular processes,
which need to be analysed at the cellular and molecular levels.
These research areas are complementary at the scientific and
technical levels. To understand what goes wrong when a cell
becomes cancerous requires knowledge of the processes that
ensure correct function in normal development. At the technical
level, the analysis of cellular and molecular processes requires

familiarity with techniques that no single person can master, such as

gene cloning, antibody preparation, cell culture, microarray
technology, imaging and embryonic manipulation. There is,
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therefore, a major benefit in having scientists with different but
complementary knowledge and technical skills working in close
proximity to one another.

The Institute is an integrated part of Cambridge University, and all
Group Leaders are affiliated to a University Department and
contribute to teaching and graduate student supervision.

CENTRAL SUPPORT SERVICES

The Institute’s ‘core staff’ provides administrative, technical and
computing support to scientists, in order to ensure the smooth
running of the Institute. In 2003, as the time for our move to the
new building approaches, this has meant supporting the Institute
in its present building whilst being involved in detailed planning
for the new one to an ever-increasing degree. This juggling act
has been performed with typical grace and good humour, and the
Institute is grateful to every member of the core team.

In March 2003 Linda Millett, Administrative Assistant and one of
the longest-serving members of the core staff, left to join a new
Biotech company. We all miss her hard work, enthusiasm,
dedication and sense of humour, and wish her well in her new
post.
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FUNDING

Our two major funding bodies, the Wellcome Trust and Cancer
Research UK, continue to offer the Institute vital backing in the
form of Fellowships, individual project grants, and programme and

Institute Retreat, Lady Margaret
Hall, Oxford, September 2003.

equipment grants. In the course of 2004 we will be submitting our
applications for renewed funding fram 2005 onwards.

Other sources of financial support, both direct and indirect,
include the European Community, BBSRC, the MRC, EPSRC, the
Royal Society, the Lister Institute, the Elmore Trust, the Isaac
MNewton Trust, the Leverhulme Trust, Beit Memarial Fellowships, the
Association for International Cancer Research, NIH and the
European Molecular Biology Organisation. We are extremely
grateful to all these organisations for their continuing support.

The University has also been generous in its support of the
Institute, particularly in funding equipment for the new building.

RETREAT

Qur Annual Retreat was held again at Lady Margaret Hall, Oxford
on 25" and 24" September 2003. There was as always a strong
attendance and the entire occasion was a success both scientifically
and socially. Many thanks to the administrative team and to
Magdalena Zernicka-Goetz and Jon Pines for organising it.







PATTERNING, CELL POLARITY, AND GENOME-WIDE RNAi SCREENING IN C. ELEGANS
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ENRIQUE AMAYA

One of the main interests of our group is understanding the
molecular events responsible for mesoderm formation and
patterning. In particular we are investigating the role of
fibroblast growth factor (FGF) signalling during mesoderm
formation in the frog, Xenopus laevis. \We have shown that
inhibiting FGF signalling during gastrulation disrupts mesoderm
formation and morphogenesis. In order to better understand
this process, we have begun to isolate downstream targets of
FGF signalling. We have identified XsproutyZ as one important
target gene. This protein and the related proteins, Xsprouty],
Xspred| and Xspred? have the interesting property that they
are both a target of FGF signalling and modulators of FGF

Co-Workers: : : et

signalling, and they are important in coordinating the
Juliet Barrows movements of gastrulation and mesoderm formation.
Jun-An Chen

In order to identify additional genes involved in mesoderm
formation and morphogenesis, we have begun to use
bicinformatics approaches in combination with functional
screens to identify additional genes involved in these processes.
To maximise the efficiency of the functional screen, we have
identified over 5000 full-length from Xenopus tropicalis. To
date we have screened over 2000 of these clones and have
identified more than two dozen genes, which alter or inhibit Tadpale with secondary tail induced by

mesoderm formation and/or gastrulation movements. the misexpression of a cytoplasmic
tyrasine kinase. This gene was

Ricardo Costa
Rosalind Friday
Kathy Hartley
Jeffrey Huang
Sheko Ishibashi
Lars Petersen
Jeremy Sivak

In addition we are interested in investigating the role of growth factor signalling in patterning identified in a functional screen for
% genes involved in mesoderm
of the nervous system. \We have begun to study the role for Xenopus Dachshund in the 3 j ,
; : ; T patterning and morphogenesis.
patterning of the nervous system as well as neurotrophic factors in the pathfinding of the
trigeminal nerve.

Finally we are performing an insertional mutagenesis screen using a gene trap approach in
Xenopus tropicalis, a diploid frog related to Xenopus laevis, with a view of identifying novel
genes involved in development.

Kenwrick 5, Amaya E and Papalopulu N (2004) A pilot morpholine screen in Xenopus tropicalis identifies a novel gene involved in head development.
Dev Dyn [in press]

Costa RMB, Masan J, Lee M, Amaya E and Zorn AM (2003) Novel gene expression domains reveal early patterning of the Xenopus endoderm.
Gene Expression Patterns 3, 509-519

Palli MP and Amaya E (2002) A study of mesoderm patterning through the analysis of the regulation of XMyf-5 expression. Development 129, 2917-2927
For further publications, see number 15 on p 50.
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ANDREA BRAND

R
0

Co-workers:

Torsten Bossing
Adrian Carr

Semil Choksi
Melanie Cranston
Catherine Davidson
Karin Edoff

Boris Egger

David Elliott
Catherine French
Michael Hewett
Vaishnavi Krishnan
Sarah Payne

John Sally
Christine Turner

We are interested in how cellular diversity is generated in the
nervous system and in the signalling pathways that direct axon
pathfinding and synaptic development. In the Drosophila CNS,
neurons and glia arise from neural stem cells, or neuroblasts.
MNeuroblasts renew themselves at each division and give rise to
smaller daughter cells called GMCs. Discovering how stem cells
are maintained in a multipotent state and how their progeny
differentiate into distinct cellular fates is of fundamental
importance in understanding development. Our research
focuses on how cellular diversity is generated by asymmetric
stern cell division. A simple way to generate two different cell
types is by the asymmetric partitioning of cell fate
determinants. For example, the determinant Prospero is
segregated from the neurablast to its daughter at each
division. We have shown that myosins, motor proteins that
interact with the actin cytoskeleton, play an integral role in the
asymmetric segregation of Prospero. Once in daughter cells,
Prospero restricts their mitotic potential. We use time lapse
confocal microscopy to follow asymmetric cell division in living
embryos, and have fused different spectral variants of GFP to
Prospero, Myosin, actin and microtubules for multi-colour
labelling in vivo. We are also characterising the role in axon
pathfinding of the Drosophila Ephrin and Fer homologues,
using classical and reverse genetic approaches such as ectopic
expression and targeted RMNAI, to eliminate expression in
specific cells. Using similar approaches we have demonstrated
a novel function for the anaphase promoting complex in post-
mitotic cells: the requlation of synaptic growth and activity.

The embryonic CNS labelled for the
homeotic protein Ubx (green), the
transmembrane protein sanpodo (red),
and the transcription factor even
skipped (blue).

For further information please see the
Brand lab home page:
htto:/ waww.welc.cam.ac.uk/ ~ brandlab

Barros CS, Phelps CB and Brand AH (2004) Drosophilo nonmuscle myosin |l promotes the asymmetric segregation of cell fate determinants by cortical exclusion

rather than active transport. Dev Cell 5, 829-840
Brand AH and van Roessel PJ (2003) Region-specific apoptosis limits neural stem cell proliferation. Neuron 37, 185-187

van Roessel P and Brand AH (2002) Imaging into the future: visualizing gene expression and protein interactions with fluorescent proteins.

Nat Cell Biol 4, E15-20

Bossing T and Brand AH (2002) Dephrin, a transmembrane ephrin with a unique structure, prevents interneuronal axons from exiting the Drosophila embryonic

CNS. Development 129, 4205-4218
van Roessel P, Hayward NM, Barros CS and Brand AH (2002} Two-color GFP imaging demonstrates cell-autonomy of GAL4-driven RINA interference in

Drosophila. genesis, 134, 170-173
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EMBRYONIC NERVOUS SYSTEM DEVELOPMENT: STEM CELLS TO SYNAPSES

Motor neurons (green, Fasciclin Il) exit the CMS and form syn:

phalloidin). Interneurons extend along the

synapse, where it regulates protein degradation. The post-syr

is labelled in green and the muscle in red



NICK BROWN

Co-workers:

Isabelle Delon
Danelle Devenport
Maithreyi Narasimha
John Overton

Katja Réper

Xiao Tan

Guy Tanentzapf
Cathy Torgler

Vikki Williams
Christos Zervas

Cellular adhesion and communication are vital during the
development of multicellular organisms. These processes use
proteins on the surface of cells, which stick cells together or
transmit signals from outside the cell to the interior, so that the
cell can respond to its environment. Members of one family of
cell surface receptars, called integrins, can perform both of
these activities, and therefore provide a molecular link between
cell adhesion and signalling. Our research is focused on
determining how proteins inside and outside the cell assist the
integrins in their developmental roles: mediating cell migration,
adhesion between cell layers and cell differentiation.

We have used the genetics of the fruit fly Drosophila to
identify proteins that work with integrins in the developing
animal. The molecular characterisation of these proteins is
revealing how integrins provide a stable link between the
extracellular matrix and the cytoskeleton. Among the
approximately 30 genes identified are those encoding two
cytoskeletal linker proteins, talin and a spectraplakin called
short stop, and two signalling adaptor proteins, integrin linked
kinase and tensin. By manipulating the structure of these
proteins and assaying their function in the living animal we are
elucidating how they contribute to integrin-mediated adhesion
during development. Highlights of this past year include the
characterisation of a new stabilising function for tensin on
integrin adhesive complexes, and the discovery of novel
functions for short stop in cell-cell adhesion and microtubule
organisation.

Bokel C and Brown NH (2002) Integrins in development: moving on, responding to, and sticking to the extracellular matrix. Dev Cell 3, 311-321

Brown NH, Gregory SL, Rickoll WL, Fessler LI, Prout M, White RAH and Fristrom JW (2002) Talin is essential for integrin function in Drosophila.
Dev Cell 3, 569-579

Réper K and Brown MH (2003) Maintaining epithelial integrity: a function for gigantic spectraplakin isoforms in adherens junctions. J Cell Biol 162, 1305-1315
Torgler CN, Narasimha M, Knox AL, Zervas CG, Vernon MCH and Brown NH (2004) Tensin stabilises integrin adhesive contacts in Drosophila.
Dev Cell [in press]

Réoper K and Brown MH (2004) A spectraplakin is the fusome component that organises microtubules during oocyte specification in Drosophila.
Curr Biol [in press]
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MOLECULAR ANALYSIS OF MORPHOGENESIS

Facing page: Integrins mediating the
attachment of the muscles to the body
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wall of the Drosophila embryo (top)

1en integrins (green) are reduced in the
muscles (bottom), the cytoskeletal linker
protein talin (red; overlap with integrins
appears yellow) and the muscle
cytoskeleton (blue) detach from the
integrins (especially visible in the muscles
marked with an asterisk)
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Dynamics of the association of fluorescently
labelled tensin with integrin adhesive
complexes, as monitored by fluorescence
recovery after photobleaching.






FUNDAMENTAL MECHANISMS OF CELL FATE DETERMINATION

vtes of Xenopus loevis,
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Xenopus oocytes injected with mouse thymocyte nuclei
induce expression of the stem cell marker m.oct4, and
extinguish expression of the thymocyte-specific gene thy- L.
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DNA REPAIR AND DNA DAMAGE SIGNALLING

Exogenous and endogenous
DNA damaging agents

Replication stress

'Highly selective Diversification

3 s Mediators
Highly sensitive

2 felomeres

Fig 4: y-H2AX was shown to be specifically associated wi
chromsomes in senescent cells as determined by probing w
DMA microarrays with immune precipitated material. Clones
significantly enhanced signals in senescent cells are colourec
was done in collaboration with Migel Carter and Heinke Fiegler
Trust Sanger Institute).

e-genome

Fig 3: DNA double-strand break response factors such as
MDCI co-localize with y-H2AX (a marker of DNA damage)
in senescent cells to form a novel subnuclear structure
termed SDF (senescence-associated DINA damage focus)
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TONY KOUZARIDES

Co-workers:

Andrew Bannister
Christine Blackwell
Alistair Cook
Graeme Cuthbert
Sylvain Daujat
Sophie Deltour
Karen Halls

Luke Hughes-Davies
Paul Hurd

David Lando
Susana Lopes
Steven Sanders
Helena Santos Rosa
Robert Schneider

Many transcriptional regulators are de-regulated in cancer.
Our group is interested in defining the mechanisms by which
such transcription factors function during normal cell
proliferation and in cancer.

Qur attention is focused on a set of enzymes (acetylases,
deacetylases, methylases and kinases) which regulate
transcription by covalently moditying histones. We would like
to understand what biclogical processes these enzymes control
and the precise mechanism by which histone maodification
affects chromatin function. In addition, a number of chromatin
modifying enzymes have been implicated in the genesis of
cancer so we are interested in the pathways misregulated in
cancer cells.

Our work on lysine methylation has shown that methylation of
lysine 4 of histone H3 functions by recruiting the chromatin
remodelling ATPase Iswlp. Investigation of arginine
methylation has revealed that this modification is
“communicating” with acetylation: methylation of arginine by
CARMI is dependent on prior acetylation of adjacent residues
by CBP.

We have identified a novel factor, EMSY, which binds to the
product of BRCAZ, a gene found deleted in familial breast and
ovarian cancer. EMSY associates with the chromatin regulator
HP1 and has a role to play in transcription and DNA repair,
just like BRCA2. Remarkably we find that the EMSY gene is
amplified specifically in sporadic cases of breast and ovarian
cancer. The physical, functional and clinical relationships
between EMSY and BRCAZ strongly suggest that the pathways
they regulate are linked.

EMSY co-localises with g-H2AX a
marker for sites of DINA repair.

Hughes-Davies L, Huntsman D, Ruas M, Fuks F. Bye J, Chin SF, Milner J, Brown LA, Hsu F, Gilks B, Nielsen T, Schulzer M, Chia 5, Ragaz J, Cahn A, Linger
L, Ozdag H, Cattaneo E, Jordanova ES, Schurring E, Yu DS, Venkitaraman A, Ponder B, Doherty A, Aparicio 5, Bentley D, Theillet C, Ponting CP, Caldas C
and Kouzarides T (2003) EMSY Links the BRCAZ Pathway to Sporadic Breast and Ovarian Cancer. Cell 115, 523-535

Santos-Rosa H, Schneider R, Bernstein B, Karabetson N, Merillon A, Weise C, Schreiber 5L, Mellor 1 and Kouzarides T (2003) Methylation of histone H3
K4 mediates association of ISW1p ATPase with chromatin. Mol Cell 12 (5), 1325-1332

For further publications, see numbers 22, 41and 61 on pp 49-54.



TRANSCRIPTIONAL REGULATION AND CANCER

The EMSY gene is found amplified in
breast cancer cell lines and in primary
sporadic breast cancers.
(Collaboration with Carlos Caldas)

Cell line SUM52

multiple copies
of EMSY

EMSY

insertion

| massive EMSY
amplification

~. single copy of
Cyclin D1

Nucleosome +1

Model of how methylation of K4 on Histone H3 regulates transcription. Methylation recruits the ISW1 ATPase

This in turn remodels chromatin around nucleosome plus 1 and allows correct positio

CURDON INSTIT

ning of RMNA polymerase |l



RICK LIVESEY

The neocortex is the part of the brain that is responsible for
cognition, perception and the control of movement. It is also a
region of the nervous system unique to mammals. The neocortex is
a sheet-like structure composed of six layers of neurons that are
generated in order over a six day interval during development of
the mouse brain. However, the neocortex is a modular structure,
composed of anatomically distinct areas. These areas have different
incoming and outgoing connections to other parts of the brain,
and are primarily dedicated to different functions, including motor
control and the somatic senses. We are applying genomics and
systemns biclogy approaches to answering two questions: how is
the temporal order of neurogenesis controlled in the developing

Co-workers: neocortex, and how is the adult pattern of neocortical areas

Joliat Barrowe generated during development. The two most significant

cabhi RBabman evolutionary changes in the neocortex are an increase in the size of
Stephen Sansom the neocortex relative to other brain structures, and an increase in
James Smith the number of functional areas. Our aim is to use our

Uruporn Thammongkol understanding of cortical development in one organism as the

basis for comparative evolutionary studies of cortical area
formation in other mammals.

Examples of our current research include:

1) Studying the genetic basis for the formation of functional areas of the neccortex;

2) Characterising the transcriptional responses of neacortical progenitor cells to extracellular
factors implicated in patterning the neocortex;

3) Identifying the in vivo targets of transcription factors required for cortical development;
4) Defining the genetic networks involved in laminar (cell layer) cell fate determination in the Temporal gene expression in the
neocortex; neocortex. Cluster shows genes
that increase (transition from

5) Classifying cortical neurons by single cell expression profiling; ety e rense

&) Gain and loss of function studies of genes identified by these approaches in vivo and using in (transition from red to green) in
vitro model systems of cortical development. expression over the six days of
neurogenesis.

Livesey R (2002) Have microarrays failed to deliver for developmental biclogy? Geneme Biol 3, 2009.1-2009.5.

Livesey FJ (2003) Strategies for microarray analysis of limiting amounts of RNA. Briefings in Functional Genomics & Proteomics (2) 1, 31-36.

Livesey Fl, Young TL and Cepko CL (2004). An analysis of the gene expression program of mammalian neural progenitor cells. PNAS 101, 1374-137%
For further publications, see numbers 21 and 59 on pp 49-54.
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DEVELOPMENT AND EVOLUTION OF THE NEOCORTEX
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THE DEVELOPMENT OF MOUSE PRIMORDIAL CELLS
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NANCY PAPALOPULU

During embryonic development, neuroectodermal cells exit the
cell cycle and differentiate in a stereotypical spatial and
temporal pattern. The spatial and temporal control of
neurogenesis is important for regulating cell type specification
and the final number of differentiated cells. To understand how
this control is achieved, we use the frogs Xenopus laevis and
Xenopus tropicalis as model systems and a combination of
molecular and classical embryology.

We are interested in the mechanisms that exert positive and
negative control on neuronal differentiation. We are studying
the regulation exerted by cell cycle inhibitors such as p27¥Xicl
Co i oes! and regional transcription factors, such as XBF-1. We have
found that neuronal differentiation is additionally controlled by
the intrinsically different capacities of progenitor cells to

Eva Asscher

Juliet Barrows differentiate. Recently, we have discovered that this intrinsic
Andrew Chalmers difference is the result of asymmetric cell divisions that take
Kim Goldstone place at the blastula stage. These divisions generate inner and
Julia Mason outer cells and segregate membrane-localised aPKC to the
Tarik Regad apical membrane of the outer cells. Outer and inner cells
Bernhard Strauss become late and early differentiating progenitors respectively;
Jana Voigt the role of aPKC in this decision is currently being investigated.

The long term fate of the late-differentiating progenitors is
investigated by single cell labelling. A microarray screening
project is also under way to identify novel determinants
involved in making outer cells different from inner cnes; so far,
several inner and outer cell specific genes have been identified.

In parallel, gain and loss of function screens, based on a X,
tropicalis EST project, have begun to uncover novel genes that
affect neural development.

Kenwrick S, Amaya E and Papalopulu N (2004) A pilot morpholino screen in Xenopus tropicalis identifies a novel gene involved in head development.
Dev Dyn [in press

Chalmers AD, Strauss B and Papalopulu N (2003) Criented cell divisions asymmetrically segregate aPKC and generate cell fate diversity in the early Xenopus
embryo. Development 130, 2657-68

Carruthers S, Mason J and Papalopulu N (2003) Depletion of the cell cycle inhibitor p27 <! prevents neuronal differentiation and increases the number of
neural progenitor cells in Xenopus tropicalis, Mech Dev 120, 607-16

For further publications, see number 15 on p 50.
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MOLECULAR'CONTROL OF NEUROGENESIS AND NEURAL PATTERNING IN XENOPUS EMBRYOS
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We are studying how cells divide and focusing on two main
aspects of cell division: how the cell first initiates mitosis, and
how the cell co-ordinates mitosis by ubiguitin-mediated
proteolysis via the APC/C ubiquitin ligase. Because mitosis is a
highly dynamic process we are studying these processes in real
time by time-lapse fluorescence microscopy. We use FRAP and
photo-activation to gain a better understanding of the kinetics
of protein behaviour, deconvalution to improve the spatial
resolution and FRET to assay protein-protein interaction and
kinase activity.

To understand how cells first initiate mitosis we are analysing
the behaviour of the mitotic cyclin-CDKs, cyclins A and Bl, and

their regulation by phosphorylation and subcellular localisation.

We use GFP-fusion proteins to determine how localisation is
altered depending on the stage of the cell cycle, and to define
the domains of the proteins that target them to specific
subcellular structures. To identify the proteins responsible for
targeting we are analysing protein complexes by mass
spectrometry.

To understand how proteolysis is used to regulate progress
through mitosis we assay the degradation of the GFP-fusion
proteins in living cells. We are studying the behaviour of key
APC/C substrates at each stage of mitosis to define the events
and the mechanisms that trigger the destruction of specific
proteins at specific times, and how this coordinates
chromosome segregation and cytokinesis. We are also
investigating whether the ubiguitination machinery is spatially
regulated in mitosis; in particular whether this is responsible for
the exquisite control of protein degradation by the spindle
assembly checkpoint.

Top: Hela cells stained for the APC/C
(green), centromeres (blue) and DINA
{red). The image on the bottom half is
derived by deconvolution from the one
on the top half.

Bottom: fully deconvolved image.

Jackman M, Lindon C, Nigg EA and Pines J (2003} Active cyclin B1-Cdk] first appears on centrosomes in prophase. Nature Cell Biol. 5, 143-148

Hagting A, den Elzen N, Viodermaier HC, Waizenegger IC, Peters J-M and Pines J (2002) Human securin proteolysis is controlled by the spindle checkpoint and
reveals when the APC/C switches from activation by Cdc20 to Cdhl. J Cell Biol 157, 1125-1137

Jackman M, Kubota ¥, den Elzen N, Hagting A and Pines J (2002) Cyclin A- and cyclin E-CDK complexes shuttle between the nucleus and the cytoplasm.

Mol Biol Cell 13, 1030-1045

For further publications, see number 40 on p 52.
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The centrosome is the main microtubule organising centre in
animal cells. Using Drosophila as a model system, we have
isolated proteins that bind to microtubules in vitro and
associate with centrosomes in vivo. We hope that by studying
these centrosomal microtubule-associated proteins (MAPs) we
will better understand how centrosomes interact with
microtubules. One such protein, D-TACC, interacts with
microtubules via its association with Minispindles (Msps), the
Drosophila homologue of XMAP215. This interaction is highly
conserved, and TACC proteins appear to stabilise centrosomal
microtubules by recruiting Msps/XMAP215 to centrosomes in

flies, fFOer waorms, and humans. Another centrsomal MAP, The D-TACC/Msps complex is
CPI190, binds directly to microtubules, but is not involved in concentrated at centrosomes, and also
regulating centrosomal microtubules. Instead, it is involved in in punctate dots that decorate the

spindle microtubules. The distribution
of Msps (red), microtubules (green) and
How are centrosomal proteins like D-TACC and CP190 chromosomes (blue) is xhr__wm in
recruited to centrosomes? We find that the Drosophila ;;l:':ﬁ:ﬂ;{gré huslet hate
Pericentrin-like protein (D-PLP) is mast strongly concentrated in

the centricles, the complex microtubule structures that lie at the

heart of the centrosome. In D-plp mutant cells, the recruitment

of many centrosomal markers, such as D-TACC, CP190, and y-

tubulin, is disrupted, suggesting that D-PLP is essential for the

recruitment of many, if not all, components of the PCM.

Surprisingly, however, mitosis occurs relatively normally in D-

plp mutant cells, and D-plp mutants are viable, but

uncoordinated. We have found that D-PLP is essential for

proper cilia formation, and D-plp mutants are uncoordinated

because the cilia of the mechanosensory neurans are non-

functional.

regulating myosin function in the early Drosophila embryo.

Butcher RDJ, Chodagam S, Basto R, Wakefield JD, Henderson DS, Raff JW, and Whitfield WGF (2003) The Drosophila centrosome-associated protein CP190 is
essential for viability, but not for cell division. J Cell Sci [in press)

Raff JW (2003) Genome maintenance. Nature 423, 493-495
Gergely F, Mythily V, Lee M and Raff JW (2003} The ch-Tog/XMAP215 protein is essential for spindle pole organisation in human somatic cells.

Genes and Dev 17, 336-34]
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The lacalisation of bicoid and oskar mRMNAs to the anterior and
posterior pales of the Drosophila oocyte defines the AP axis of the
embryo, and provides an excellent model for analysing the
molecular mechanisms that underlie cell polarity and mRIMNA
localisation. We are taking a combination of cell-biological, genetic
and molecular approaches to investigate these mechanisms:

1) The dsRNA-binding protein, Staufen, is required for the
microtubule-dependent localisation of bicoid and oskar mRMNAs,
and for the actin-dependent localisation of prospero mRNA in
neuroblasts. We are investigating how Staufen mediates mRINA
transport along both actin and microtubules, and are analysing
other proteins required for these processes. Since Staufen co-
localises with these mRMNAs, we are also using GFP-Staufen to
visualise mRMNA transport in vivo.

2) We have shown that the homologues of three genes required for
AP axis formation in C. elegans (PAR-1, LKB1 (PAR-4), and 14-3-3
(PAR-5)) are required for the polarisation of the cocyte.
Furthermore, mutants in these genes disrupt epithelial polarity. We
are now screening for other components of this conserved paolarity
pathway, and are analysing how it requlates the cytoskeleton.

3) Since many proteins involved in mRMNA transport or cell polarity
are required throughout development, they were not identified in
the classical screens for mutations that disrupt axis formation. To
overcome this problem, we are performing screens in germline
clones for mutants that affect GFP-Staufen localisation. We have
identified many novel genes required for the polarisation of the
oocyte or for the localisation of bicoid or oskar mRNA, and are now
analysing their functions.

Anterior

Posterior

Benton R and St Johnston D (2003) Drosophila PAR-1and 14-3-3 inhibit Bazooka/PAR-3 to establish complementary cortical domains in polarized cells.
Cell 115, 691-704

Torres I, Lopez-Schier H and St Johnston D (2003) A MNotch/Delta-dependent relay mechanism establishes anterior-posterior polarity in Drosophila.
Dev Cell 5, 547-558

Martin 5G, and St Johnston D (2003) A role for LKB1 in Drosophila anterior-posterior axis formation and epithelial polarity. Nature 421, 379-384

Martin SG, Leclerc V, Smith-Litiere K and St Johnston D (2003) The identification of novel genes required for Drosophila anteroposterior axis formation in a
germiine clone screen using GFP-Staufen. Development 130, 4201-4215

For further publications, see number 14 on p 50.



mRNA LOCALISATION AND THE ORIGIN OF POLARITY IN DROSOPHILA
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MESODERM FORMATION IN VERTEBRATE EMBRYQOS
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DEVELOPMENT OF POLARITY AND CELL FATE IN THE EARLY MOUSE EMBRYO
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Benton R and St Johnston D (2003) Drosophila PAR-1 and 14-
3-3 inhibit Bazooka/PAR-3 to establish complementary cortical
domains in polarized cells. Cell 115, 691-704

Ist cleavage of the mouse embryo. Red: actin; blue: chromatin; green
microtubules (Berenika Plusa, 2003).
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ATR. Curr Biol 13, R448
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DNA double-strand break detection. Biochem Soc Trans 31,
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oocytes. Curr Biol 13, 1206-1213

Carruthers S, Mason J and Papalopulu N (2003) Depletion of

the cell-cycle inhibitor p274¢ impairs neuronal differentiation

and increases the number of EIrC™ progenitor cells in Xenopus
tropicalis. Mech Dev 120, 607-616

Chalmers AD, Strauss B and Papalopulu N (2003) Oriented
cell divisions asymmetrically segregate aPKC and generate cell
fate diversity in the early Xenopus embryo. Development
130, 265/7-2668

Costa RMB, Mason J, Lee M, Amaya E and Zarn AM (2003)
MNovel gene expression domains reveal early patterning of the
Xenopus endoderm. Gene Expression Patterns 3, 509-519

d’Adda di Fagagna F, Reaper PM, Clay-Farrace L, Fiegler H,
Carr P, von Zglinicki T, Saretzki G, Carter NP and Jackson SP
(2003) DNA damage checkpoint response in telomere-
initiated senescence. Nature 426, 194-198

Dionne |, Nookala RK, Jackson SP, Doherty Al and Bell SD
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