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FOREWORD BY THE CHAIRMAN

HISTORICAL BACKGROUND  The Institute is situated in the middle of the area containing the
science departments of the University of Cambridge and within a short distance of the centre of the
historic city. It was founded in 1989 to promote research in the areas of Developmental Biology and
Cancer Biology and is an assemblage of independent research groups located in one building
designed to promote as much inferaction as possible. Developmental and cancer biology are comple-
mentary since developmental biology is concerned with how cells come to acquire and maintain their
normal function; cancer is a result of a cell breaking loose from its correct controls and becoming
abnormal. Both areas require a detailed knowledge of intracellular processes, which need to be
analyzed 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 a
knowledge of the processes which ensure correct cell function in normal development. At the technical
level, the analysis of cellular and molecular processes requires familiarity with techniques which no one
person can master, such as gene cloning, antibody preparation, cell culture, and embryoclogical
manipulation. There is, therefore, a major benefit in having scientists with different but complementary
knowledge and technical skills working in close proximity to one another.
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INSTITUTE COMPOSITION AND NEW
APPOINTMENTS  Our Institute is now well
established, with over 150 total personnel. We
consist of 16 independent research groups,
containing postdoctoral scientists, visitors,
research assistants, and a total of 27 graduate
students. Each group is affiliated to one of the
University Departments. The teaching we do
and our lists of publications are credited to our
affiliated departments, and we have access to
their workshops and equipment.

We are delighted to be joined, in January
1996, by Dr Enrigue Amaya as a Wellcome
Senior Research Fellow and Younger Group
Leader within the Institute, and also by Dr
Nancy Papalopolu. Enriqgue Amaya has worked
in UCSF, Berkeley, and the Salk Institute. He
will continue to work with Amphibia, concen-

trating on morphogenesis of the embryonic
nervous system and on developing a genetic
approach to Xenopus using sperm muta-
genesis. Nancy Papalopulu will continue her
work on neural induction in chick and mouse
embryos.

One of our Group Leaders, Steve Jackson,
has recently been appointed to a University
Chair, the Quick Professorship of Biology, and
we are delighted to have the prospect of his
continuing to work in the Institute for many
years.

Stephanie Wright, who joined us as a Younger
Group Leader in 1992, left to take up a
Lectureship in Leeds. We shall miss Stephanie,
but wish her continued success in her new
post.



THE INSTITUTE IN 1995 A highlight of the
year was the visit by our International Advisory
Board (page 44). The two-day visit was enthu-
siastically received by all member of the
Institute. Several members of the Institute have
received recognitions for their work, and these
are listed on page 55. The increasing strength
of our publication list (pages 45-53) is much
influenced by the continuing enhancement of
our younger groups.

EXPANSION OF THE INSTITUTE A new
Biochemistry Department is under construciton
next to our Institute and this enables us to take
advantage of extra funding, previously awarded
to us by the Wellcome Trust and the Cancer
Research Campaign, for extension to our build-
ing. The extension should be complete by the
end of 1996 and will allow the introduction of
one or more new groups.
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Waiting for the Du Pont NEN Seminar Wine tasting

Besides this sponsored international seminar During 1995 various wine tasting events were
series which regularly attracts around one arranged by members of staff, and also a.
hundred scientists, the Institute hosts many Bangers and Beans evening, both of which we
internal and interdepartmental seminars. hope will be repeated in the coming year.

We are fortunate in having an Institute where research and support staff are highly interactive, their
backgrounds and cultures varied; the atmosphere is both positive and friendly.

All members of staff are ecouraged to meet together over tea/coffee/lunch in our large coffee/seminar
room which is also the venue for many social events. Meeting and cooperating both socially and
academically with the science departments of the University is greatly facilitated by the groups of our
Institute being affiliated to them.

The core staff play an
important role in support-
ing the various research
activities of the Institute

Relaxing in the coffee room



Team spirit is encouraged not only in the
laboratory but also on the sports field. Besides
the sporting events which help us to relax
between sessions at the annual retreat, the
Institute has its own football team, the
Wellcome Wanderers, and in the summer
regular matches of rounders are played with
other University departments.



















EMBRYONIC NERVOUS SYSTEM DEVELOPMENT
IN DROSOPHILA

During nervous system development each neuron acquires a specific identity, directing it to extend an
axon towards and synapse with an appropriate target cell. Cell identity arises in response to a specific
pattern of gene expression and to cell-cell interactions. We have developed a general method for
directed gene expression in Drosophila, the GAL4 system, that allows transcription to be manipulated
both spatially and temporally. Using targeted gene expression, transcription patterns in neuronal
precursor cells and in their progeny can be altered with the aim of eliciting specific cell fate changes.
Directed expression of diphtheria toxin or ricin can be used to ablate cells and to eliminate the cell-cell
interactions that may influence cell identity and axon outgrowth.

We are using targeted cell ablation fo study the role of glial cells and pioneer neurons in establishing
the axon scaffold. We are also killing specific subsets of the ventral midline cells, which may send out
afttractive or repulsive signals o migrating axons. For this reason the midline cells are thought to be
analogous to the vertebrate floorplate.

To monitor the effect of cell ablation and cell fate changes in vivo, we are labelling neurons and glia in
living embryos by expression of green fluorescent protein from the jelly fish, Aequoria victoria.
Ultimately we aim to carry out all of our assays on living embryos, tracing individual cells through
embryonic development.

Directed expression of a tau-GFP
fusion protein in the epidermal cells
of a living larva. The tau-GFP binds fo
microtubules and highlights the
microtubule network within each cell.
The image is o stereo pair of confocal
micrographs.
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NICHOLAS BROWN

JAMES BLOOR :
ANNE MAELAND . H* i T e

LOLA MARTIN-BERMUDO ﬁ*“'" - . iy
JOHN OVERTON

PHILIPPE WALSH

Mapping a domain of the [ protein that can shift the
localisation of the CD2 profein from uniform expression on
the muscle cell surface (top) to the ends of the muscles
(middle) where the By integrin is normally found (bottom)

Defects in morphogenesis are found in embryos mutant for
the gene encoding the By infegrin subunit. A normal
embryo (top) and a mutani embryo (botlom) ore stained fo
show the muscles (green) and the nervous system (red)

BROWN, N.H. 1994. Null mutations in the o5, and Bgs integrin subunit genes have distinct phenotypes.
Development 120, 1221-1231.

DUNIN-BORKOWSKI, O.M, BROWN, N.H. and BATE, M. 1995. Anterior-posterior subdivision and the diversifica-
fion of the mesoderm in Drosophila. Development 121, in press.

For further publications see no. 26, page 45ff.
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MARTIN EVANS

The purple acid phosphatase lacus Acp5
knock out gives mice with a deficit of
endochondrial ossification and bone
re-modelling. This tartrate resistant acid
phosphatase (TRAP) is specifically
expressed in macrophages and osfeo-
clasts. Shown here are osteoclasts isolat-
ed from normal (a) and from Acp -/-
mouse femurs (b). They are stained for
acid phosphatase. [Work in collaboration
STELLA BROWN with Prof. Tim Cox & Dr Alison Hayman.|

HELEN BURRELL

MARK CARLTON

JOHN DIXON

DIANE FOSTER

CATHARINE GODDARD
SUSAN HUNTER

JODIE MACOUN

VENKATA NARAYANA PISUPATI
ROSEMARY RATCLIFF

EMILY SCOTT

CHUL SOHN

GORDON STOTT

EVA STRAETLING

FIONA THISTLETHWAITE
JOANNE WILSON
MAGDALENA ZERNICKA-GOETZ

+[- 13.5

Hox11 in spleen development
Lac-Z staining (under the

control of Hox11) shows onset of
spleen development is

normal in the Hox11 -/~ mutant
mice but the organ subsequently
fails to develop and undergoes
apoplosis.

4- 125 - 135

COLLEDGE, W.H., ABELLA, B.S., SOUTHERN, K., RATCLIFE R., IANG, J, CHENG, 5.H., MacVINISH, L.J, ANDERSON, JR.,
CUTHBERT, A W. and EVANS, M.J. 1995. Generation and characterization of a AF508 cystic fibrosis mouse
model. Nature Genetics 10, 445-452.

DEAR, TN., COLLEDGE, W.H., CARLTON, M.B.L., FORSTER, A., LAVENIR, ., LARSON, T,, SMITH, A., WARREN, A., EVANS, M.J,
SOFRONIEW, M.V. and RABBITTS, TH. 1995. HOX11 is essential for cell survival during spleen development.
Development 121, 2909-2915.

For further publications see nos. 14,18,19,22,27,28,79,93,94,95,106, page 45ff.
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CHARLES FFRENCH-CONSTANT

KATHERINE BLASCHUK
PHIL BUTTERY

EMMA FROST
THOMAS JACQUES
RICHARD MILNER

Myelin sheath formation in xenocultures of mouse
oligodendrocytes and rat neurons

Thrombospondin-1 expression in the
embryonic cenfral nervous system.

MILNER, R. and FFRENCH-CONSTANT, C. 1994. A developmental analysis of oligodendroglial integrins

in primary cells: changes in av-associated B subunits during differentiation. Development 120, 3497-
3506.

FFRENCH-CONSTANT, C. 1995. Alternative splicing of fibronectin — many different proteins but few
different functions. Exp. Cell Res. 221, in press.

For further publications see nos. 34,35,67, page 45ff.



DEVELOPMENT AND REPAIR OF THE VERTEBRATE

CENTRAL NERVOUS SYSTEM

Oligodendrocyte precursor migration assay

The focus of our group is the role of cell-extracellular
matrix (ECM) interactions in mammalian central
nervous system (CNS) development. These interactions
have received less attention than the effects of
neurotrophins and other growth factors, but evidence
from other developmental systems suggests that they
will play key roles in controlling cell behaviour. We
study the oligodendroglial cells (which form myelin in
the mature CNS) as these cells can be identified and
manipulated in cell culture.

We have shown that different ECM molecules can
either stimulate or inhibit oligodendroglial precursor
cell migration. We have also shown that the integrins,
a major family of cell surface ECM receptors, are
regulated during development in a pattern that
demonstrates a role in the control of cell migration.
We are presently constructing cell lines with different
chimeric integrins and also analysing transgenic mice
lacking different ECM molecules so as tfo test directly
the roles of these molecules and their receptors.

In addition to these developmental studies we also
study repair in the nervous system. Another ECM
molecule, fibronectin, appears during peripheral nerve
repair and we find that forms of fibronectin produced
during early development by alternative splicing of the
primary gene transcript are re-expressed during repair.
This suggests that efficient repair may require re-use
of developmental mechanisms. We hope to use our
knowledge of CNS development to devise strategies
for repair of the CNS.

19









22

TONY KOUZARIDES

ANDREW BANNISTER
HELEN BROWN
CATHERINE LE CHALONY
ALISTAIR COOK

PAUL LAVENDER

KLAUS MARTIN
JONATHAN MILNER
JULIET REID

DIDIER TROUCHE

e Cyclin

'+ - TFIB

Pocket domain

The pocket domain of RB shows sequence similarity fo wo
general transcription factors, TBP and TFIIB and fo the
Cyclin family of proteins

c-Fos and c-Jun have an activation motif
(HOB1) which is phosphorylated by MAP
kinase-like enzymes in response fo Ras
and is inhibited by the IM1 motif.

MARTIN, K., TROUCHE, D., HAGEMEIER, C., SORENSEN, TS., LA THANGUE, N.B. and KOUZARIDES, T. 1995. Stimulation
of E2F1/DP1 transcriptional activity by MDM2 oncoprotein. Nature 375, 691-694.
BANNISTER, A.J. and KOUZARIDES, T. 1995. CBP-induced stimulation of c-Fos activity is abrogated by E1A.

EMBO J. 14, 4758-4762.

For further publications see nos. 5,6,13,58,92, page 45ff.
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RON LASKEY
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DAWN COVERLEY JACKIE MARR

DIRK GORLICH TONY MILLS
TORSTEN KRUDE KEITA OHSUMI
YUMIKO KUBOTA PIOTR ROMANOWSKI
MARK MADINE HANNAH WILKINSON

KATHRIN MARHEINEKE
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Model for the role of Importin in
nuclear protein import (Gorlich et al.,
Ref. below)

MCM3 (green) marks unreplicated DNA and
is displaced by replication (red)

GORLICH, D., VOGEL, E, MILLS, A.D., HARTMANN, E. and LASKEY, RA. 1995. Distinct functions for the two importin
subunits in nuclear protein import. Nature 377, 246-248.

MADINE, M.A., KHOO, C-Y, MILLS, A.D. and LASKEY, RA. 1995. MCM3 complex required for cell cycle regula-
tion of DNA replication in vertebrate cells. Nature 375, 421-424,

For further publications see nos. 16,24,41,42,59,60,62,64,78,88, page 45ff.
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JONATHON PINES

MALCOLM FIRTH
MARK JACKMAN
CHRISTINA KARLSSON Hochst 33342 (blue) and wheatgerm ogglutinin (red)
ANNA MEDDINS
MARY NAPIER

KAREN SIMPSOM

Cell stained with anti-cyclin Bl (green)

Cell stained with anti-cyelin B2 (red)

Cyclin Bl and B2 localised to different sub-cellular structures.
It is clear that cyclin Bl binds to microtubules ond cyclin B2
localises to the golgi ond vesicle compartment

PINES, J. and HUNTER, T. 1994. The differential localisation of human cyclins A and B is due to a
cytoplasmic retention region in cyclin B. EMBO. J. 13, 3772-3781.

JACKMAN, M., FIRTH, M. and PINES, J. 1995. Human cyclins B1 and B2 are localised to strikingly different
structures: B1 to microtubules, B2 primarily to the Golgi apparatus. EMBO J. 14, 1646-1654.

For further publications see nos. 81,82, page 45ff.



REGULATION OF THE MAMMALIAN CELL CYCLE BY
CYCLIN-DEPENDENT KINASES

The cell cycle ensures that DNA replication and mitosis
are discrete and sequential. Critical steps in the cell
cycle are regulated by the cyclin-dependent kinases
(CDKs). CDKs are activated and localised to the
correct sub-cellular structures by their cyclin partner.

We are studying how cyclins localise CDKs to
particular parts of the cell. Cyclin A is a nuclear
protein, whereas cyclins B1 and B2 are cytoplasmic
throughout interphase. Cyclin B1 associates with
microtubules, whereas cyclin B2 localises to the Golgi
apparatus suggesting that cyclin B1-cdc2 is responsible
for re-organising the cytoskeleton, and cyclin B2-cdc2
for disassembling the Golgi and ER at mitosis.

Using chimaeric proteins and point mutants we have
defined the regions of the cyclins required for their
localisation. We have found a number of proteins that
are able to interact specifically with different cyclins
using the yeast 2 hybrid screen, and are looking for
substrates that are specific to each type of cyclin. We
are using Green Fluorescent Protein (GFP) as an in
vivo marker for cyclin localisation. Cyclin-GFP
chimaeras are correctly localised, and we are able
to observe them in living cells over several hours.
We hope to gain a better understanding of cyclin

Living COS cells expressing (top) cyclin B1-GFP
chimaera, which localises fo the cytoplasm and in function in the cell cycle by studying their behaviour
part to microtubules; (bottom) cyclin B2-GFP
chimaera, localising to the endosomes and Golgi
apparatus

in living cells.
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JORDAN RAFF

JUNYONG HUANG
DEBORAH KIDD
JAMES WAKEFIELD

Centrosomes (blue) and chromosomes
(red) during mitosis in an early
Drosophila embryo

GLOVER, D.M., GONZALEZ, C. and RAFE JW. 1993. The centrosome. Scientific American 268, 62-68.
RAFFE, JW,, KELLOGG, D.R. and ALBERTS, B.M. 1993. Drosophila y-tubulin is part of a complex containing two
previously identified centrosomal MAPs. J. Cell Biol. 121, 823-825.

For further publications see nos. 56,85, page 45ff.
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DANIEL ST JOHNSTON

HEATHER ELLIOT

ACAIMO GONZALEZ-REYES
STEFAN GRUNERT

DAVID MICKLEM

gurken encodes the signol thot induces posterior follicle cell fate.

RACHEL SMITH In gurken mutants, the anterior follicle cell marker slbo (blue) is
MATTHEW WESTOM expressed in the follicle cells on both the anferior ond posterior
CHIHIRO YAMADA sides of the cocyte. The positions of the oocyte, nurse cells and

follicle cells are indicated by Rhodamine-phalloidin staining (red) of
the actin cytoskeleton

A model for how a single double-stranded RNA binding domain from Staufen
protein contacts dsRMNA. The backbone of the domain is shown as a ribbon with
o helices in blue, B sheets in green, and loops in white. The side chains of the
amine acids that are required for RNA-binding are shown in red, and all project
from one side of the domain. The model shows how these side chains might
contact a 12 base paoir region of dsRNA [bottom)

GONZALEZ-REYES, A., ELLIOTT, H. and ST JOHNSTON, D. 1995. Polarization of both major body axes in
Drosophila by gurken-torpedo signalling. Nature 375, 654-658.

ST JOHNSTON, D. 1995. The intracellular localisation of messenger RNAs. Cell 81, 161-170.
For further publications see no. 30, page 45ff.









MAMMALIAN DEVELOPMENTAL GENETICS:
THE INFLUENCE OF GENOMIC IMPRINTING

Parental genomes are functionally non equivalent during development because the expression of a
number of genes, known as imprinted genes, is dependent on their parental origin. The transcriptional
control of the appropriate parental allele is determined by germ line-specific heritable epigenetic modi-
fications such as DNA methylation. These epigenetic modifications are being analysed in germ cells
and early embryos, as well as in embryonic stem cells and embryonic germ cells derived from the epi-
blast and primordial germ cells, respectively.

We have identified several novel candidate imprinted genes. Amongst these are Peg 1 on chromosome
6 that encodes for an Epoxide Hydrolase, and Peg 3 on proximal chromosome 7 that encodes for an
unusual C2H2 zinc finger profein. Their expression patterns and role in development are being exam-
ined in embryos by mutating the genes fo induce a loss of expression. Imprinted genes are of particular
interest during development of the limbs, brain and of the germ line, as indicated by the reciprocal dis-
tribution patterns of androgenetic and parthenogenetic cells in chimeric embryos.

The key control elements that regulate large imprinted chromosomal domains and the individual
imprinted genes within them are being identified in transgenic experiments. For example, transgene
constructs, including YAC clones, with the reciprocally imprinted Igf2 and H19 genes have been intro-
duced in the mouse genome to analyse the functions of cis-elements.

Transgenic and in situ expression of an imprinted gene
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ANNE McLAREN

MARTIN GARCIA-CASTRO
JULIE MERRIMAN

Here primordial germ cells {red) and laminin
{green) are shown in the border of the developing
genital ridge of a 10.5 days post coitum mouse
embryo.

GERM CELLS IN THE MOUSE EMBRYO

Embryonic germ cells, the cells whose descendants
give rise to eggs in the female, sperm in the male,
move from the extra-embryonic region where they are
located during gastrulation, to the genital ridges, the
site of the future gonads.

For part of their journey, they appear to be migrating
actively. We have studied the changing interaction
between the germ cells and extracellular matrix
molecules on their migration pathway, with particular
reference to laminin. The domain recognised by germ
cells has been mapped to the GD2 peptide within the
globular region of the A chain.

Once in the genital ridges, germ cells in female
embryos enter meiotic prophase and develop as
oocytes. In male embryos, on the other hand, the first
spermatogenic cells do not enter meiosis until a week
after birth. If, however, they are removed sufficiently
early from the genital ridge environment, they too will
enter meiosis and develop as oocytes. By explanting
germ cells into cultured reaggregates of embryonic
lung, we have identified the critical time for
commitment to spermatogenesis. We are now
attempting to identify the somatic signals involved in
this commitment.

GOMPERTS, M., GARCIA-CASTRO, M., WYLIE, C.C. and HEASMAN, J. 1994. Interactions between primordial germ
cells play a role in their migration in mouse embryos. Development 120, 135-141.

McLAREN, A. 199. Primordial germ cells in mammals. In: Organization of the Early Vertebrate
Embryo. (N. Zagris, A.M. Duprat, A.J. Durston, Eds.), Plenum, in press.

For further publications see nos. 69,70,71,72,73, page 45ff.
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JONATHON PINES PhD
CRC Senior Research Fellow
[Affiliated to Depariment of Zoology]

MARK JACKMAN PhD
CRC Research Associate

CHRISTINA KARLSSOM PhD
EU Post-Doctoral Fellow

ANNA MEDDINS BA
MRC Graduate Student

MARY NAPIER BSc

British Schools & Universities Foundation Graduate Student

KAREN SIMPSOMN BA
MRC Graduate Student

MALCOLM FIRTH BSc
CRC Research Technician

DANIEL ST JOHNSTON PhD
Wellcome Senior Research Fellow
[Affiliated to Department of Genetics]

ACAIMO GONZALEZ-REYES PhD
EMBO Research Fellow

STEFAN GRUNERT PhD

Wellcome Research Associale

DAVID MICKLEM MA
Wellcome Prize Student

RACHEL SMITH BA
Wellcome Prize Student

MATTHEW WESTOMN BA
Wellcome Prize Student

CHIHIRO YAMADA BA

Wellcome Research Assistant

HEATHER ELLIOTT BA

Wellcome Research Technicion

JORDAN RAFF PhD

Wellcome Senior Research Fellow
[Affiliated to Department of Genetics|

JUNYONG HUANG PhD

Wellcome Research Assaciate

DEBORAH KIDD BA

Wellcome Prize Student

JAMES WAKEFIELD BSc

Wellcome Prize Student
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