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N THE INSTITUTI
The Institute consists of
seventeen independent
research groups contain-
ing postdoctoral scien-
tists, visitors, research
assistants and a total of
more than 50 graduate
students. Together with
support staff, the Institute
comprises 200 personnel,
all of whom are affiliated,
through their group

leaders, to one of the

University science depart-
ments, The teaching we do and our lists of publications are
credited to our parent departments, and we have access to
their workshops and equipment.

We receive funding in a
2:1 ratio from our major
sponsors, the Wellcome
Trust and the Cancer
Research Campaign. Research
grant expenditure approached
six million pounds for the
year 1996/97 and examples
of awards received over this
period, given below, high-
light the type of funding
available to individuals in

the Institute.

FOREWORD BY THE CHAIRMAN

The Wellcome Trust awarded Programme Grants to Azim
Surani and Martin Evans, a new Principal Research
Fellowship to Daniel 5t Johnston, and a Career Development
Fellowship to Nancy Papalopulu. CRC support has included
‘Core’ grants for tissue culture facilities, a DNA sequencer
and general equip-
ment in addition to
funding for investi
gating the applica-
tion of basic research
strategies (o cancer
problems. Five-year
Fellowships from the
Lister Institute of

Preventive Medicine,

the Royal Society and
the BBSRC (a David Phillips Fellowship) have also been
awarded to senior jalt istdoctoral workers.

In October 1997, Michael Akam, one of
our senior group leaders was appointed as
Professor of Zoology and Director of the
University Museum of Zoology. Tony
Kouzarides received the 1996 Bodassaki Prize
for Biology and Steve Jackson, the Tenovus
Scotland Medal for major contributions to
understanding of eukaryotic gene expression.
Ron Laskey received the Biochemical Society’s
CIBA medal and was awarded the Feldberg
Prize and the 1998 Louis Jeantet Prize for
Medicine (Switzerland). (Other recognitions

are listed on page 51.)



The Institute participated in National Science Week for

the first time in 1997, opening its doors to Cambridge resi-

dents and visitors, and staging
visual, audio and practical
demonstrations  of  the
research work currently in

progress.

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

B

research groups located in one building designed to promote
as much interaction as possible. Developmental and cancer
biclogy 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 scien-
tific and technical levels. To
understand what goes wrong
when a cell becomes cancer-
ous 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.

John Gurdon Chairman

CANCER RESEARCH CAMPAIGMN



INSTITUTE FACILITIES

consumables and equipment. Core support is there to ensure
that the researchers workload in these areas is kept to a
minimum. In addition to scientific, social and sporting facil

ities provided by membership of University. Science

Departments and the
Cambridge Ln“rgt'a.
all in the Institute
benefit from events

organized by enthusi

astic members of

We are fortunate to have excellent core funding available to staff. This year these
provide the necessary central services that support the indi- have included wine
vidual research groups in the Institute. It has proved a signif: and whisky tastings,
icant advantage to have central funding for the larger items football, rounders, the
of equipment (eg centrifugation, confocal microscopy, annual  Cambridge
histology, oligo synthesis and computer graphics) used Chariots of Fire race
communally. The aim of the small group of core staff is to and the Institute
support the groups’ research by reacting quickly to necessary scientific two-day

changes in group requirements and central facilities, eg retreat,
increases in staff, alter-
ations to laboratories,
reorganization or purchase
of equipment.
Grant-funded research
within a University envi-
ronment inevitably entails
significant amounts of
paperwork and organiza-
tion: grant applications,

financial management,

appointments, setting up

of labs and purchase of
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THE DIVERSITY OF DEVELOPMENT IN ARTHROPODS

ver the last ten years, it has become clear that all animals

use a very similar ‘toolkit’ to build their embryos, and yet

they exhibit enormous diversity — of developmental
processes and of body plans. We use the extensive understanding of
Drosophila development as a starting point, from which to explore
the jungle of arthropod diversity.

One focus of our interest is the diversity of development itself.
Many insects appear to make their embryos in very different ways
from Drosophila. For example, the germ line of Drosophila is spec
ified very early, by the segregation of maternal determinants. In
other insects, the germ line has -:H‘Ll} been identified much later, and
may be specified by induction in the forming gonads. Is this differ
ence real, or only apparent? Using the vasa gene product as a
conserved molecular marker for the germline in locusts, we are re-
examining when and where germ cells are first formed, and what is
necessary for their specification.

Much of our work focuses on the genes of the Hox cluster,
which control the diversification of arthropod segments. Changes in

the regulation of Hox genes have played a significant role in insects

and crustaceans — for example, in the specialisation of thoracic
A !."-O-'H." C!Ir :'(’I":- in the s e "~
segments to form maxillipeds in many groups of Crustacea.

engineered lo exp

profein. (Fernande To understand this process in more detail we are examining
how the Hox genes affect the development of the legs and wings in
Drosophila. We find that the regulation of the Hox genes within
segments controls details of the cuticular pattern — for example the
pattern of trichomes in the legs. Subtle differences between closely
related species of Drosophila depend in part on changes at the Ubx
locus, suggesting that even these ‘master control genes' contribute
to gradual evolutionary change.

In 1998 our research group will move to the University
Museum of Zoology, following Michael Akam’s appointment as its
Director.

Averof, M. and Akam, M. (1995). Hox genes and the diversification of insect
and crustacean body plans. Nature 376, 420-413

Ho, K., Dunin-Borkowski, O. and Akam, M. (1997). Cellularisation in locust
embryos occurs before blastoderm formation De\'elnpmem 124,2761-2768.



ENRIQUE AMAYA




SIGNALS THAT ORGANIZE THE VERTEBRATE EMBRYO

he vertebrate embryo is organized and patterned following
a series of inductive events. The first of these signalling events
results in the induction of the mesoderm at the blastula stage.

The second event occurs at the gastrula stage when the mesoderm

Ventricle

becomes patterned. As a long term goal we would like to understand
the molecular basis of the inductions that organize the vertebrate
embryo. In addition, we would like to better understand how

|
localised production of signalling molecules becomes translated
[ into organized changes in cell movement and differentiation.
I

Muscles Df___ Atrium To this end we have been ill\'c.-»ligatins the role of fibroblast
the Mouth growth factor (FGF) during mesoderm formation in the frog,
Xenopus laevis. We have found that inhibiting FGF signalling in the
embryo, by expressing a dominant negative version of the FGF
receptor, t]lhr‘llph mesoderm formation, We are now imvestigatng
the role of antagonising signals in establishing pattern within the
mesoderm during the gastrula stages. In addition, by following the
morphogenetic movements that occur during the gastrula and
neurula stages using time-lapse video microscopy, we hope to better
understand how signals affect morphogenesis.

We recently developed a very efficient method for making trans

genic frog embryos. This technology enables us to manipulate the
expression of developmental genes in the embryo with much better
precision than ever before. It also allows us to investigate the regu-
lation of promoters in a developmental context. Finally we are eval-
uating whether the transgenesis method can be adopted for

insertional mutagenesis in frogs.

Kroll, K.K. and Amaya, E. (1996) Transgenic Xenopus embryos from sperm
nuclear transplantations reveal FGF signalling requirements during gasirulation
Development 122:3173-3183

McFarlane, 8., Cornel, E., Amaya, E. and Holt, CE. (1996) Inhibition of FGF
Receptor Activity in Retinal Ganglion Cell Axons Causes Errors in Target
Recognition. Neuron 17:245-154

Amaya, E. and Kroll, KK. (1997) A method for generating transgenic frog
embryos. In Methods in Molecular Biology: Molecular Embryology:
Methods and Protocols. Edited by Paul Sharpe and Ivor Mason. Humana
Press Inc. , Totowa, NJ., in press.
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EMBRYONIC NERVOUS SYSTEM DEVELOPMENT IN DROSOPHILA

uring nervous system development each neuron acquires a

specific identity, directing it to extend an axon towards and

synapse with an appropriate targét cell. Cell identity is
acquired in response to a specific pattern of gene expression and to
cell-cell interactions. We have developed a 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. In this way, we are investigating the role of
segmentation genes in directing neuronal and glial cell fates.

One mechanism for generating cell diversity is to ensure that,
upon cell division, each daughter cell assumes a different fate. This
can be achieved through the asymmetric segregation of cell fate
determinants. We are investigating the role of Staufen, a double
stranded RNA binding protein, in directing the asymmetric segre-
gation of cell fate determinants during neural cell divisions.

We have expressed toxins in a restricted fashion to ablate cells
and eliminate the cell-cell interactions that influence cell identity
and direct axon outgrowth. Targeted cell ablation has been used to
assay the role of glial cells and pioneer neurons in establishing the
axon scaffold. We have also killed specific subsets of the ventral
midline cells, which send out attractive or repulsive signals to
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 expres-
sion of green fluorescent protein (GFP) from the jelly fish, Aequoria
victoria. We can now assay cell fate determination and cell-cell inter-

action in vivo, tracing individual cells through development.

Hidalgo, A. and Brand, A. H. (1997). Targeted neuronal ablation: the role of
pioneer neurcns in guidance and fasciculation in the CNS of Drosophila
Development 124, 3253-3262

Brand, A.H. (1995) GFP in [hosophila. Trends in Genetics 11, 324-325

Hidalgo, A., Urban, ]. and Brand, A H. (1995) Targeted ablation of the
longitudinal glia disrupts axon tract formation in the Drosophila embryonic
CNS. Development 121, 3703-3711.
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MOLECULAR ANALYSIS OF MORPHOGENESIS

he development of multicellular organisms requires the

activity of a variety of cell surface proteins that mediate adhe-

sion and signalling between cells. We are particularly inter-
ested in the link between cell adhesion and signalling, and our
current efforts are focused on elucidating the role of integrin cell
surface receptors in these processes, using two general approaches.
One is to modify the integrin molecules and assay their function in
the developing animal. The second is to use the genetic methods
available in Drosophila to identify the other molecules involved in
integrin function, which we expect to include other cell surface
proteins, cytoskeletal and extracellular matrix molecules and
components of signalling pathways.

The two integrin heterodimers aPSIBPS and «PS2BPS are
expressed in complementary tissues during embryogenesis. We have
shown that this reflects a difference in the functions of the two o
subunits, which reside in the extracellular domains. A classical
genetic approach has isolated aPS2 mutations that inactivate subsets
of this integrin’s activities. One specifically affects the formation of
muscle sarcomeres, while two others specifically block the morpho-
genesis of the gut and wing. Future work should determine if these
mutations selectively block adhesion to specific ligands and/or
sending of signals.

We have completed a screen of the Drosophila genome for
mutations that are required for integrin mediated adhesion, and
indentified 10 new genes. The first one of these that we have cloned
encodes an extremely large cytoskeletal linker protein, indicating
that the screen has successfully identiied molecules likely to

mediate integrin function.

Martin-Bermudo, M.D., Dunin-Borkowski, O.M. and Brown, N.H. (1997)
Specificity of PS integrin function during embryogenesis resides solely in the o
subunit extracellular domain. EMBO J. 16, 4184-4193

Bloor, |.W. and Brown, N.H. Genetic analysis of the Drosophila oPS2 integrin
subunit reveals discrete adhesive, morphogenetic and sarcomeric functions.
Genetics, in press
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An olfele of BreaZ2 produced by gene targelting gives some small
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Brea2-/- offspring at each end of their +/+ and +/- normal
littermates. Overlaid over the picture of the mice is their growth in
weight over 10 weeks. The homozygous mutants develop
lymphomas in adulthood.
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OPMENTAL BIOLOGY AND GENETICS

ur overall strategy and interest is in an Experimental
Mammalian Genetics which is made possible through the
use of embryonic (ES) cells of mice as a route to somatic
and germ line transgenesis. Because these cells provide a bridge
between the whole animal and tissue culture, specific genetic modi-
fication which may be induced, screened or selected in culture can
be tested and recombined within the context of the physiology and
genetics of the whole animal.
We are creating mouse mutants both by gene targeting and gene
trapping to introduce specific mutations through ES cells into mice.
Genome projects with their rapid gene discovery are redefining
classical genetic approaches. The efficient translation of this wealth
of new information into insights in biological function at molecu-
lar, cellular and organismal levels does, however, require large-scale
approaches to the generation of mutants. Gene trapping in (ES) cells
should allow an efficient approach to the functional analysis of the
murine genome. The usually separate processes of gene discovery,
mapping, the observation of the expression pattern and the mutant
phenotype in vivo, can be integrated by the use of an indexed
library of insertionally mutated ES cell clones (below).
GFP is proving to be a very useful in vivo reporter in mice.
Injection of one of the first two blastomeres allows observation of

lineage and mixing during development of the blastocyst (left).

Zernicka-Goetz, M., ,Pines, |., McLean-Hunter, R, 5., Dixon, [.EC,, Siemering,
K., Haseloff, J., and Evans, M.J. 1997. Following cell fate in the living mouse
embryo. Development 124, 1133-1137.

Evans, M.J., Carlton, M.B.L. and Russ, A.P 1997 Gene trapping and functional
genomics. Trends in Genetics 13 370-374
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INTEGRIN FUNCTION IN NEURAL DEVELOPMENT

uring the development of the CNS, committed progenitor

cells form the different neural cell types frem precursor

cells in the ventricular and subventricular zones and then
migrate to their final destinations prior to differentiation. Control of
ventricular zone proliferation and progenitor cell migration is
therefore essential for normal development, and a number of signi-
ficant human neuro-developmental diseases arise from abnormalities
in these mechanisms. The goal of the work in our lab is to elucidate
the mechanisms of this control, and to do this we have examined
cell matrix and cell/cell interactions in two cell types grown in cell
culture systems, ventricular zone cells (grown as neurospheres) and
committed progenitors of the oligodendroglial lineage.

Our work on cell matrix interactions is focused on the integrin
family of receptors. We have shown that each of the two cell types
expresses a specific pattern of integrins, and that differentiation of
oligodendrocyte precursors into myelin forming oligodendrocytes
is associated with a switching of av associated B subunits. Migration
of the two cell types is mediated by different integrins; the homo-
typic cell/cell interactions responsible for ventricular zone chain
migration requires a6 1 whilst oligodendrocyte precursor migra-
tion over substrates produced by different cell types requires avp1.
As avB 1 is lost as oligodendrocyte differentiation proceeds, this inte-
grin may also play a role in determining the timing of migration.

In addition to cell matrix interactions, we have begun work on
the role of cell/cell interactions following our observation that a
protocadherin called fat (previously identified as a tumour
suppresser in Drosophila) is expressed on ventricular zone cells.
This suggests the hypothesis that this and other cadherins regulate
proliferation as well as pattern in CNS development.

Milner, R., Anderson, H.]., Rippon, R.E, McKay, ].5., Franklin, R.J.M.,
Marchionni, M.A., Reynolds, R., and ffrench-Constant, C. (1997). (“:erasting
effects of mitogenic growth factors on oligodendrocyte precursor cell
migration. Glia 19, 85-90.

Milner, R., Wilby, M., Nishimura, 5., Boylen, K., Edwards, G., Fawcett, |.,
Streuli, C., Pytela, R., and ffrench-Constant, C. (1997). Division of labour of
Schwann cell integrins during migration on peripheral nerve extracellular
matrix ]igands_ Dev. Biol. 185, 215-118.
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MOSOME REPLICATION

e are analysing the control of eukaryotic chromosome

replication and the control of nuclear protein import

using cell-free systems derived from eggs of Xenopus
laevis and, more recently, human cells.

Replication is coupled to the cell cycle so that DNA replicates
only once between consecutive divisions. This can be explained by
a licensing factor model. We have shown that a family of known
proteins, the MCM3 family, are components of the licensing system,
and that their binding to chromatin depends on the origin recogni-
tion complex ORC and Cdcé.

We have raised antibodies against human and Xenopus Orcl
and Cdcé as well as to MCM proteins. We are using them to eluci-
date the roles of these proteins in initiating DNA replication and to
assess their value as diagnostic reagents for various forms of cancer.

We have developed novel cell-free systems that initiate DNA
replication in human cell extracts in vitro. G1 Hela nuclei initiate
when incubated in S-phase Hela cytosol together with S-phase
nuclei or with an S-phase nuclear extract or with the combination
of cdk? cyclin A and cdk2 cyclin E. We have been able to increase
reliability and efficiency by preparing G1 nuclei from 3T3 mouse
fibroblasts at specific times after release from quiescence, though
these no longer need an S-phase nuclear component. Interestingly,
nuclei become competent to replicate at a specific time after release
il'(ﬂl] l',E'IHE"-K Ence, h“[ \('\'k'r{L] ]ll?lil"\ ITL"[]T'L' 1]['.' start ‘}f S'Pl]ﬂ."l.'.

This system should allow similar levels of analysis of control

pathways to those achieved previously in Xenopus.

Romanowski. P. Madine, M.A., Rowles, A., Blow, ].]. and Laskey, R.A. (1996)
Tl

MCM binding 1o chron

Xenopus origin recognition complex is essential for DNA replication and
tin. Current Biology 6, 1416-1415

Krude, T., Jackman, M., Pines, ]. and Laskey, R.A. (1997). Cyclin/Cdk-

dependent initiation of DNA replication in a human cell-free system. Cell 88:

109-119






REGULATION OF TRANSCRIPTION IN DEVELOPING B LYMPHOCYTES

he development of a mature B cell from a haematopoietic

stem cell proceeds through a number of distinct stages,
defined by the expression of surface markers. Our work has
focused on the molecular basis for the tissue-restricted and devel-
opmentally controlled expression of some of these surface proteins.
In particular, we have studied the enhancers controlling
immunoglobulin (Ig) k gene expression. The Ig k3" enhancer plays
a role in Kk gene rearrangement, expression and somatic hypermu
tation. We have recently set up a transgenic mouse model to
examine the activation of the k3’ enhancer in vivo. These experi
ments revealed a function of the 3" enhancer early in B cell devel
opment and strong inducibility of the 3’ enhancer upon activation
of a mature B cell. Bacterial lipopolysaccaride which induces rapid
B cell proliferation as well as differentiation activates enhancer func-
tion, while signals only promoting cellular proliferation, such as
crosslinking of the CD40 receptor, had no effect. Enhancer induc-
tion could also be brought about by treatment with pharmacologi-
cal agents such as the calcium ionophore ionomycin and PMA. This
induction was found to be mediated by a B-cell-specific NFAT
complex containing the NFAT¢, but not the NFATp isoform,
suggesting that this widely expressed transcription factor family has
distinct functions in different cell types. Furthermore JunB, JunD,
cFos and FosB are part of the complex in B cells. We are currently
investigating the physiologic signals, such as crosslinking of cell
surface molecules, and the subsequent signalling pathways that play
a role in the induction of either the NFAT transcription factor

complex or k3’ enhancer function itself.

Meyer, K.B., Teh, M-Y. and Neuberger, M.5. (1996). The IgKk 3 '-enhancer
triggers gene expression early in B lymphocytes but its activity is enhanced on
B cell activation. Int. Immunology 8, 1561-1568

Meyer, K.B. and Ireland, ]. (1997). A NFAT related factor is implicated in the

induction of the immunoglobulin K3' enhancer activity after B cell
stimulation. Biochem. Soc. Transactions 25, 187
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he dramatic changes in the architecture of the cell as it

prepares to divide are orchestrated by the cyclin-dependent

kinases (CDKs) and their cyclin partners. Our goal is to deter-
mine how cyclin-CDK activities are coordinated in space and time
to reorganise the cell at mitosis, and in particular, how cyclins
localise their CDKs to specific subcellular structures — including the
mitotic spindle and the Golgi apparatus.

We are studying the dynamic behaviour of the mitotic cyclins
during cell division in real time, in living cells, using chimaeras
between cyclins and GFP. We are visualising these proteins and their
effect on cell architecture by time-lapse fluorescence and DIC video
microscopy. We are defining the domains of the B-type cyclins that
target them to the spindle and the Golgi, and the interactions
between the cyclin-CDKs and other components of the cell cycle
machinery. We are also using this assay to try to understand the
mitotic role of cyclin A.

One of the first events at the start of cell division is the rapid
nuclear entry of cyclin Bl-cdc2. This translocation is conserved in
animal cells and may be part of the regulation of mitosis. We have
found that the cyclin Bl-cde? complex is kept out of the nucleus
lill[i] pr(}]')h.;],‘iﬂ ]3} d ['l'l_lL'lL_'.;u' {‘Np(]r[ hl'fll]{’[]L'E_‘_ We J]‘é!] hﬂ\'—[‘ !_'\'llfll.'"fl‘
that phosphorylation overcomes this to cause cyclin Bl-cde? to
move into the nucleus at mitosis. Moreover, in collaboration with
Ron Laskey’s group, we have found that cyclin-CDK complexes form
a novel nuclear targeting signal that is recognised and transported
into the nucleus by the importin § family, independent of importin
o. We now wish to identify which member of the importin B family
acts as the receptor, and which domains of the ¢yclin-CDK complex

target it to the nucleus.

Pines, J. and Hunter, T. (1994). ‘The differential localisation of human cyclins A
and Bl is due to a cytoplasmic retention region in cyclin B1'. EMBO J. 13,
3772-3781

Jackman, M., Firth, M., and Pines, ]. (1995). Human cyclins Bl and Bl are
localised to strikingly different structures: Bl to microtubules, B2 primarily to
the Golgi apparatus’, EMBO J. 14, 1646-1654.

Pines, J. (1995). 'GFP in mammalian cells’. Trends Genet., 11, 326-317.
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S OF THE CENTROSOME

he centrosome is the main microtubule organising centre in

animal cells. Despite its central role in organising many cellu

lar events, very litde is known about how the centrosome
functions. We have taken a reductionist approach to this problem,
and have isolated a number of proteins that can bind to micro
tubules in vitro and are associated with centrosomes in vivo, We
hope that by studying these proteins we can gain a better under
standing of how the centrosome functions at the molecular level

One of these proteins is a novel protein kinase called LK6 that is
located in the centrosome throughout the cell cycle. This protein is
rapidly turned over in the embryo. Flies overexpressing the LK6
kinase are very unhealthy and there are a variety of defects in micro-
tubule organisation in the early embryos of these flies. The
mammalian kinases Mnkl and Mnk2 are highly related to LK6
within the kinase domain. Both of these kinases are directly acti-
vated by MAP kinase, and it appears that LK6 is also directly acti-
vated by MAP kinase. A second protein, MAS, is localised to the
centrosome throughout the cell cycle (see figure). Injection of anti-
MAS antibodies into early embryos dramatically inhibits mitotic
spindle formation, and our current hypothesis is that MAB is
required to stabilise the microtubules in the spindle (see figure). A
third protein, CP60, is located mainly in the nucleus in interphase
and relocates to the centrosome during mitosis. Phosphorylation by
cdc2/cyclin B regulates the ability of this protein to interact with
microtubules in vitro, and we have now shown that these putative
cde? [Tlli!nlﬂh:-I'}'J"it:li]i] sites are important in regulating the micro-
tubule-binding properties of CP60 in vivo.

We are particularly interested in how centrosome and micro-
tubule behaviour are regulated during the cell cycle, and we have
recently developed a novel genetic screen to look for mutations that
effect microtubule stability. We hope that a combination of these
biochemical and genetic approaches will allow us to identify many

of the proteins involved in centrosome function

Kidd, D. and Raff, I W, (1997). LK6, a short-lived protein kinase in Drosophila that
can associate with microtubules and centrosomes. J.Cell 8Sci. 110, 209-219

Raff, | W (1996}, Centrosomes and microtubules: wedded with a ring. Trends

Cell Biol. 6, 248-251
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exual differentiation in primordial germ cells is initiated only
after the germ cells have colonised the embryonic gonads. In
female embryos the germ cells then enter meiotic prophase
and develop as oocytes. At the same time the germ cells in male
embryos enter mitotic arrest. They do not start dividing again until
after birth, and the first spermatogenic cells do not enter meiosis
until a week later.
If however the male gonad is disaggregated and reaggregated at
a stage prior to the time when the germ cells would enter mitotic
arrest, they instead enter meiosis and develop as oocytes. We are
examining gene expression with and without the disaggregation/
reaggregation step, in an attempt to identify the gene or genes
responsible for either activating the spermatogenic pathway or
inhibiting entry into meiosis.
We are also studying the differences between primordial germ
cells and the stem cell (EG cell) lines that germ cells can give rise to

in culture, as well as embryonic stem cells (ES cell lines).

McLaren, A. (1997). A note on “totipotency”. Biomedical Ethics, 2, 1.

McLaren, A., and Southee, D. (1997). Entry of mouse embryonic germ cells
into meiosis. Dev. Biol. 187, 107-113.
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