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FOREWORD BY THE CHAIRMAN

HISTORICAL BACKGROUND The insfitute was
founded to promote research in the areas of
Developmental Biology and Cancer Biclogy. It
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 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 fechnical
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
embryological 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.




PRESENT STATUS Our institute is now well

established, with over 150 fofal personnel. We
consist of 16 independent research groups,
confaining  postdoctoral scientists, visitors,
research assislants, and a fotal of 36 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 fo
their workshops and equipment.

THE INSTITUTE IN 1994 In the course of this
year, Jordan Ralf has established his group,
and will be building it up progressively. We
hope to add two or three new Wellcome-funded
groups in the course of the next few years.

Earlier this year, Jonathon Pines received the
32nd Colworth Medal of the Biochemical
Society, which is awarded annually 1o 'the most
promising young biochemist'. The medal was in
recognition of his work in isolating the first
human cyclins, and in showing that their

amounts are controlled both at the level of
transcription, and of destruction at mitosis. Dr
Pines developed these studies to demonstrate
that different cyclins are able to control distinct
processes in the cell cycle because cyclins are
localised to parficular subcellular structures such
as the cytoskeleton and the mitotic apparatus.
We are very pleased that Dr Martin Evans was
awarded an ad hominem Professorship in
Mammalian Genetics in October, and two of
our other members have been elecied to tenure
lectureships in this University. Dr Anne Ferguson-
Smith has recently taken up her appointment in
the department of Anatomy, and Dr Bill
Colledge will join the Physioclogical Laboratory
in April 1995,

During part of 1994, Dr Pere Alberch, Director
of the National Museum of Natural History in
Madrid, spent some months in the group of Dr
Michael Akam and gave a popular course of
lectures in the institute on Development and
Evolution.




last year's refreat proved to be a great success
and was consequently repeated this year.
Organised jointly by Dr Tony Kouzarides and Dr
Nick Brown, the event provides an opportunity
for two days of intense scientific interaction,
lightened by a litle competitive sport.

In 1991, Dr Tony Kouzarides negotiated the
establishment of our Du Pont/NEN/ Boehringer
lecture Programme, which has enabled us, this
year, fo host some 27 outside research lectures,
many given by overseas visifors.

We invited two of our younger members to
organise the Developmental Biology lunchtime
seminars, held in the Depariment of Genetics, o
series that has been running for some years in
Cambridge, and which annually attracts a
wide audience from the local community. The
current series is being organised by Dr Greta
Mathews and Matthew VWeston.

As part of our graduate student programme, Dr
Daniel St Johnston organises a series of talks
given by graduate students on Wednesday
lunchtimes during term, while on behalt of
Cambridge's very active Drosophila community.
Dr Nick Brown organises a series of Monday
evening research lalks in the institute. In a wider
context, CRC grantees support fundraising by
talking about their work to local committees and
to members of the public, some of whom will
have ftinanced items of equipment after a
particular fundraising event
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One of the most important things to encourage
in @ major institute is interaction between
groups. To help achieve this the laboratory
space within the building is specifically
organised in such a way as to promote
meetings and discussion. This has a beneficial
effect not only on the interchange of scientific
ideas but also on the social environment within
the institute and on ifs wider repufation. As a
consequence we have welcomed many new
members during the past year, with an increase
in active research grants of more than 30%, the
research grant expenditure reaching 2.8 million
pounds in the Academic Year 1993/94.

Within the next two years we should be able to
spread our wings a litile further, when the new
extensions to the Institute, funded by the
Wellcome Trust and the Cancer Research
Campaign, will be completed. Primarily
providing extra laboratory space, the extension
will include additional seminar room space
facilitating group meetings and the increasing
number of lectures/seminars hosted by the
institute.

We encourage everyone in the institute to feel
part of a team. To help technicians and support
staft fo understand more about the research
being undertaken throughout the building we
have instituted a series of informal talks by
Group leaders entitled "Cancer and
Developmental Biology made simple."
Complementing these is a series run by the

research support staff themselves on the
laboratory techniques used by the various
groups. We also host talks, open fo all staff of
the University, which help to explain how the
University's Central Administration is structured
and functions in relation to the funding and
support of Science.

Understanding and collaborating in the
scientific research of the institute is not the only
way of encouraging good relations between



and within groups: we have a splendid large,
sunny tea room where anyone can go during
the day fo drink tea/coffee elc., or have lunch
while meeting up with friends and colleagues
who work in different parts of the building. The
legendary prowess of our resident football
team, the "Wellcome Wanderers", will be
tested in a full season of matches against teams
from both other University departments and
local clubs. During the summer many Institute

members enjoy rounders matches against other
departments; and, not dll of us being sports
fans,we regularly arrange theatre frips. Ideas
for further social activities are always welcomed
and we lock forward to a particularly successful
year in 1995,
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GURDON, J.B., HARGER, P., MITCHELL, A. and LEMARE, P. 1994, Activin signalling and response to a morphogen
gradient. Nature 371, 487-492.

GURDON, J.B., THIER, E., ROBERTS, J,, and KATO, K. 1993. A communily effect in muscle development. Current
Biology 3, 1-11.

For further publications, see nos. 49,50,54,56,65,66,99, page 471f.


















NICHOLAS BROWN

JAMES BLOOR

OLGA DUNIN-BORKOWSKI
ANNE MAELAND

LOLA MARTIN-BERMUDO

JOHN OVERTON Defects in mo.npho_;_‘.-enespl'.s are found in
pHr[ ‘NALSH ambryos mutant for the l)_,._{ ane,

myospheroid. A normal embryo (lop] and

one mutan! for myospheroid (botiom) are
shown stained for the nervous sysiem [red)
and the musculature (green)

A weak defect in the muscle
structure is coused by an unusual
mutation in &gy, as revealed by
polarised light. The muscle in the
cenlre of the picture has detached
at one end and confracted.

BROWN, N.H., BLOOR, J.W., DUNIN-BORKOWSKI, O. and MARTIN BERMUDO, M.D. 1993. Integrins and
morphogenesis. Development Suppl., 177-183.

BROWN, N.H. 1994, Null mutations in the aps, and By integrin subunit genes have distinct phenotypes.
Development 120, 1221-1231.
For further publications see nos. 14,15, page 47f.









MAMMALIAN DEVELOPMENTAL BIOLOGY AND GENETICS THROUGH
THE CULTURE OF EMBRYONIC STEM CELLS

The effect of a null mutation of the c-mos locus in
mice produced by gene largeting.

The -/~ eqg proceeds through the second meiotic division
spontanecusly (2 polar bodies and dividing egg nucleus) whilst the
+/- agg which shll inherits cmos in the cytoplasm is normally
arrested afler the first meiotic division {1 polar body and egg
nucleus waiting ot the perifery lo enter the 2nd meiolic division]
[Left panels interference controst, right fuorescence with DAP]

staining.

The use of embryonic stem (ES) cells of mice as a route
to somatic and germ line transgenesis has opened up
the route to experimental mammalian genetics.
Because these cells provide a bridge between the
whole animal and fissue culture, specific genetic
modification which may be induced, screened or
selected in culture, can be tested and recombined
within the confext of the physiology and genetics of
the whole animal.

Injection of ES cells into 2.5 day host blastocysts
results in chimaeric mice with the ES cells having the
ability to contribute to all organs. Germline
transmission of the ES cell clone results in multiple
fransgenic mice which can be analysed to determine
the tunction of transgenes in the development of the
mouse.

VWe are creating a systematic library of mouse mufants
resulting from random integration of viral DNA info the
genome, and are using homologous recombination to
introduce specific mutations info ES cells fo study the
results of such gene targeting in vivo and generate
animal models of human diseases. We are
concentrating mainly on creating animal models of
human disease by specific gene targeting and using
refroviral vector mediated insertional mutagenesis.
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CHARLES FFRENCH-CONSTANT

PHIL BUTTERY ! '
THOMAS JACQUES Fibronectin expression in the developing rat embryo
BRENT KIERNAN

GRETA MATHEWS
RICHARD MILMER
SUZANNA SCOTT-DREW

Oligodendrocyte in cell culiure

KIERNAN, BW. ond FFRENCH-CONSTANT, €. 1993. Oligodendrocyte precursor (0-2A progenitor cell)
migration; a model system for the study of cell migration in the developing CNS. Development
Supplement, 219-225.

MIINER, R. and FFRENCHCONSTANT, C. 1994, A developmental analysis of oligodendroglial inlegrins in
primary cells: changes in « v-associated B subunits during differentiation. Development 120, in press

For further publications see nos.24,36,37,38,39,67,68, page 47f.












22

TONY KOUZARIDES

m
o
w

Fhosphoryisted
acthation motl

Activatian moti

F
B
=

Phaspharylaied (7]
aciivation molll

Inhibits activity
ol HOE mailfa

E

DA binding domain

Fhosphorylated
activation motif

=

BaP
o=}
HOB1
ER
HOlk2
E=

Acthvation motil

AMNDREVY BANMNISTER
HELEN BROWMN
ALISTAIR COOK

PAUL LAVENDER
KLAUS MARTIN
DIDIER TROUCHE

HAntivates by
contacting THF
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cfos and cjun sequence maitifs and their

function
Grawlh Factars

cfos and cjun have a motif (HOB 1) which is
phosphonylated by MAP kinaselike enzymes in response fo Ras

METZ, R, BANNISTER, AJ., SUTHERLAND, J.A., HAGEMEIER, C., O'ROURKE, E.C., COOK, A., BRAVO, R. and KOUZARIDES, T.
1994, CFosinduced activation of a TATAbox-coniaining promoter involves direct contact with TATA-
box-binding protein. Mol. Cell. Biol. 14, 6021-6029.

HAGEMEIER, C., CASWELL R., HAYHURST, G., SINCLAR, . and KOUZARIDES, T. 1924, Functional interaction between
the HCMV |E2 transactivator and the retinoblastoma protein. EMBO J. 13, 2897-2903.

For further publications see nos. 9,13,19,43,74,100, page 47f.
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RON LASKEY

DAWN COVERLEY
COUN DINGWALL
DIRK GORLICH
CHONG YEE KHOO

- - 8 IEE Imporin is essential for the first step of nuclear protein import,
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of DNA replication in the cell cycle

COVERLEY, D., DOWNES, C.5., ROMANOWSKI, P. and LASKEY, RA. 1993. Reversible effects of nuclear membrane
permeabilization: evidence for a positive licensing facior. J. Cell Biol. 122, 985092

GORUCH, D., PREHN, S., LASKEY, RA. and HARTMANN, E. 1994, Isolation of a profein that is essential for the
first step of nuclear protein import. Cell, in press.

For further publications see nos. 25,30,62,63,64,87, page 471f.






26

KERSTIN MEYER
TTTTE——

L]

& {

JOHN IRELAND

GD(/_ LEF-12

Structure of an Ig molecule with the
variable regions shown in red
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Summary of factors known lo bind the k3 enhancer
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MEYER, K.B. and RELAND, J. 1994, Activation of the immunoglobulin k3’ enhancer in pre-B cells correlates
with the suppression of a nuclear factor binding to a sequence flanking the active core. Nucleic Acids

Res. 22, 15/76-1582.

COOK, G.P., MEYER, K.B., NEUBERGER, M.S. and PETTERSSON, 5. 1995, Regulated activity of the IgH intron
enhancer (Ep) in the THymphocyte lineage. Internat. Immunol., in press.
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Cell sioined with anticyclin B2 [red|

Cyclin Bl and B2 localised 1o different sub-cellular sinretures
It is clear that cyclin B1 binds to microfubules and cyclin B2

localises fo the golgi and vesicle compartment

PINES, J. and HUNTER, 7. 1991. Human cyclins A and B are differentially located in the cell and undergo
cell cycle dependent nuclear fransport. J. Cell Biol. 115, 1-17.

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

For further publicafions see nos. 55,81,82,83, page 47f.




REGULATION OF THE MAMMALIAN
CYCLIN-DEPENDENT KINASES
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Cyclin B1 binds to the mitotic apparatus
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Dividing cells ensure that DNA replication and cell

division are sequential by a regulated series of steps

the cell cycle. Critical steps in the cell cycle
are regulated by the cyclin-dependent kinases (CDKs|

Cyclins activate and localise each CDK fo the correct

sub-cellular structures

S e
ocalise CDKs to

lying how cyclins
particular parts of the cell. We have shown that eyclin

ar protein, and associated with a

transcription factor complex. By confrast, cyclins B1

e cyloplasmic throughout inferphase. Cyclin

and B2 ¢
B1 is associated with microtubules, whereas cyclin B2
ocalises to the Golgi apparatus. At mitosis, cyclin B
binds to the spindle whereas cyclin B2 remains

associated with vesicles. The Btype cyclincdc2

-r,'.o.f:*[.‘-lr_-xr:s are only active in mitosis, suggesting that
cyclin B1-cdc2 is responsible for re-organising the

cytoskeleton, and cyclin B2-cdc? for disassembling the

Golgi and ER.

Our research focuses on defining which parts of the
cyclins are responsible for their location. We are
using chimeric proteins and point mutants to pin-point
the regions of the cyclins responsible for their

targeting. We are searching for proteins that are able
to inferact specifically with different cyclins using the
veast 2 hybrid screen, and are looking for substrates

that are specific to each type of cyclin.
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JORDAN RAFF

DEBORAH KIDD

Centrosomes (blue| and chromosemes [red| during
anaphase in an early Drosophila embryo
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DMA Antibody

The localisation of the K6 protein kinase fo

cenlrosomes in interphase (INT) and metaphase [MET)
| =

GLOVER, D.M., GONZALEZ, C. and RAFF, JW. 1993. The centrosome. Scientific American 268, 62-68.
RAFF, JW., KELOGG, D.R. and ABERTS, B.M. 1993. Drosophila ¥-tubulin is part of a complex confaining two
previously identified centrosomal MAPs. J. Cell Biol. 121, 823-825.






DANIEL ST JOHNSTON

bicoid
HEATHER ELLOT
ACAIMO GONZALEZ-REYES 5
STEFAN GRUNERT oskar
DAVID MICKLEM
MATTHEW WESTON )

CHIHIRO YAMADA

The localisation of gurken, bicoid and oskar
mBNAs to three distinct positions within the
Drosophila cocyte. The accumulation of gurken
mRINA in the dorsal/anterior corner of the
oocyte esfablishes dorsalventral polarity, while
the localisation of bicoid and oskar mRINAs fo
opposite poles defermines the anleriorposierior
axis.

Staufen profein (red)] associales with injected bicoid RINA fo form

particles which migrate fo the poles of the mitotic spindles (green)

ST JOHNSTON, D. 1993. Pole plasm and the posterior group genes. In: The Development of Drosophila
(M. Bate & A. Martinez-Arias Eds), Cold Spring Harbor Press, New York, 325-363.

GONZAIEZREYES, A. and STJOHNSTON, D. 1994, The role of oocyte posilion in the establishment of anterior-
posterior polarity in Drosophila. Science 266, 639-642.

For further publications see nos.35,88,89, page 47


















ANNE McLAREN GERM CELLS IN THE MOUSE EMBRYO

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

For part of their journey, they appear to be migrating
actively. During this period, we have shown that most
of the germ cells are linked by cell processes into a
network, rather than migrating singly. At present we
are exploring the role that cellcell adhesion molecules
and extracellular matrix molecules play in the
migration of these cells.

ALSOMN BROWN
MARTIN GARCIA-CASTRO
MIRANDA GOMPERTS

Once in the genital ridges, germ cells in female
embryos enter meiofic prophase and develop as
cocytes. In male embryos, on the other hand, the
germ cells stop dividing until ofter birth. The first
spermatogenic cells do not enfer meiosis until a week
after birth. By mixing and explantation experiments,
we are affempting to identify the somalic signals that
direct germ cells info either cogenesis or
spermatogenesis.

Germ cells (green) emigrating from the hind gut.

Contact with laminin [red) seems vnaveidable,

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

MelAREN, A. 1994, Germline and soma: inferactions during early mouse development. Seminars in Dev.
Biol. 5, 43-49.

For further publications see nos.16,17,44,69,70,72,73, page 4/1f.
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